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1. GENERAL

1.01  SECTION INCLUDES

N Common requirements for electrical work.
2 Mounting heights for electrical equipment and devices.

1.02  RELATED REQUIREMENTS

N Provisions of this section apply to all sections of Division 26, Division 27,
Division 28, and sections related to electrical utilities in Division 33.

2 Document 00 64 01 — Request for Electronic Files Form.
3 Section 07 60 00 - Flashing and Sheet Metal.

4 Section 07 84 00 - Firestopping.

5 Section 08 31 00 — Access Doors and Panels.

.6 Section 09 91 00 - Painting.

V4 [All sections related to heat tracing].

.8 Building Automation System integration requirements for Electrical Systems
as described in Section 25 96 00.

.9 Section 32 17 43 - Pavement Snow Melting Systems.

.10 This section is fo be read in conjunction with Division 00 documents, and
Division 01 specification sections, which take precedence as described in
CCDC 2-2020.

N General Conditions.
2 Supplementary General Conditions.

3 General Requirements.

N Include all material, labour, equipment, and plant construction as
necessary to make a complete installation as shown and specified
hereinafter.

2 Leave complete systems ready for continuous and efficient satisfactory
operation.

3 Discipline and Trade Jurisdiction:
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. In accordance with CCDC 2-2020 GC 1.1.9: Neither the
organization of the Specifications nor the arrangement of
Drawings shall control the Contractor in dividing the work among
Subcontractors and Suppliers.

2 MasterFormat’s organizational structure used in a project manual
does not imply how the work is assigned to various design
disciplines, tfrades, or subcontractors. MasterFormat is not infended
fo determine which particular elements of the project manual are
prepared by a particular discipline. Similarly, it is not infended to
determine what particular work required by the project manual is
the responsibility of a particular trade. A particular discipline or
frade is likely to be responsible for subjects from multiple Divisions,
as well as from multiple Subgroups.

1.04 DRAWINGS AND SPECIFICATIONS

N

The drawings and specifications are complementary each to the other
and what is called for by one fo be binding as if called for by both. Should
any discrepancy appear between the drawings and specifications, which
leaves the Confractor in doubt as to the true intent and meaning of plans
and specifications, a ruling is to be obtained from the Consultant in writing
before submitting Bid. If this is not done, the maximum, the most expensive
alternate or option will be provided in base tender bid.

All drawings and all Divisions of these specifications shall be considered as
a whole, and work of this Division shown anywhere therein shall be
furnished under this Division.

Drawings are diagrammatic and indicate the general arrangement of
equipment and pathways. Most direct routing of conductors and wiring is
not assured. Exact requirements are governed by architectural, structural,
and mechanical conditions of the job. Consult all other drawings in
preparation of the bid. Extra lengths of wiring or addition of pull and
junction boxes, etc. necessitated by such conditions are to be included in
the bid. Check all information and report and apparent discrepancies
before submitting the bid.

Contractor shall determine the exact locations of equipment and rough-
ins, and the exact routing of pathways so as to best fit the layout of the
job. Plan, coordinate, and establish exact locations and routing of
services with affected trades prior to installation such that services clear
each other, as well as other obstfructions.

Determine final locations of major work within ceiling spaces based on the
largest equipment first.

Unless otherwise shown or specified, conceal work in finished areas, and
conceal work in partially finished and/or unfinished areas to extent made
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possible by the area construction. Install services as high as possible to
conserve headroom and/or ceiling space. Notify the Consultant where
headroom or ceiling space appears to be inadequate prior to installation
of the work.

Scaling off the drawings will not be sufficient or accurate for determining
these locations. Where job conditions require reasonable changes in
indicated arrangement and locations, such changes shall be made at no
additional cost to the Owner.

Because of the scale of the drawings, certain basic items, such as junction
boxes, pull boxes, conduit fittings, etc. may not be shown, but where such
items are required by other sections of the specifications of where there
are required for proper installation of the work, such items are to be
furnished and installed.

Before ordering any conduit, cable tray, conductors, wireways, raceway
bus duct, fittings, etc., verify all pertinent dimensions at the job site and be
responsible for their accuracy.

If obvious ambiguities or omissions are noticed when tendering refer same
to the Consultant for a ruling and obtain the ruling in writing in the form of
an Addendum. Claims for extras for ambiguities or omission of items
brought to the attention of the Consultant after the award of a contract
which, due to the nature of the ambiguity or omission, should have been
brought to the attention of the Consultant during the tendering period,
will not be allowed.

The drawings are performance drawings, diagrammatic, and show
locations for apparatus and materials. The drawings are intended fo
convey the scope of work and do not intend to show Architectural and
Structural details. The locations shown are approximate, and may be
altered, when approved by the Consultant, fo meet requirements of the
material and/or apparatus, other equipment and systems being installed,
and of the building. Do not scale drawings.

Control devices, equipment requiring maintenance, junction boxes, and
similar products, particularly such products located above suspended
ceilings must be located for easy access for servicing and/or removal.
Products which do not meet this location requirement are to be relocated
to an accessible location at no additional cost.

Be responsible for making necessary changes, at no additional cost, to
accommodate structural and building conditions that were foreseeable
by a review of existing condifions or a review of drawings prepared by
other disciplines.

Where drawings indicate that acoustic tile ceiling is being suspended
below existing plaster ceilings, coordinate the design of framework used
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to support this suspended ceiling, lighting, diffusers, and other
components that are mounted within or through ceiling. Do not mount
devices to suspended ceilings. Secure and mount to ceiling slab above.
Seal ceiling openings to maintain required fire rating.

Provide any fitting, offset, fransformation, etc., required to suit
architectural and structural details but not shown.

1.05 WORK RESTRICTIONS

N
2

Refer to Section 01 14 00.

Existing buildings:

N

Examine the existing building, the site and surrounding areas and
by fully informed as to the conditions and limitations under which
the work has to be executed. Claims for addifional costs will not
be entertained with respect to conditions which could reasonably
been ascertained by an inspection prior to Tender closing.

All work in the existing building, other than minor works required to
permit construction of the new addition, is to be performed in such
a manner as to not disrupt the building operations.

All systems are to be kept in full operation during normal building
hours.

Note that any noise generating works that disrupt the building
operation shall be coordinated accordingly and carried out
after/before normal operating hours.

Cut, modify, or extend as necessary or as directed by the
Consultant, the existing material or equipment to be reused or
relocated to suit work under this confract.

Existing materials and equipment which are to be used in new
work shall be repaired and refinished as necessary. Provide
additional new materials and components as required to facilitate
reinstallation of such existing materials and equipment.

Co-ordinate with the Owner, and refer to General Conditions.

Do work in existing areas to best suit available space and not
interfere with or obstruct use of existing facilities.

Where disruptions of existing services are required, coordinate shut
down with the Owner’s operating staff and do the work at a time
and in a manner mutually acceptable. Carefully schedule
disruptions to keep “down time" to a minimum.
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Do all cutting, patching, and making good to leave in a finished condition
and to make the several parts of the Work come together properly. Co-
ordinate work to keep cutting and patching to a minimum.

Quality of workmanship and materials used in patching, making good
and refinishing of existing construction and/or compartments shall be of a
standard equal to that specified for new construction and if not specified,
equal to or exceeding that of original existing work.

Prior to cutting openings, examine wall, floor, and ceiling construction for
buried electrical cables and pipes; and take adequate protection.
Conduct cable locating tests to locate buried cables in existing work.

1.06  SUBSTITUTION PROCEDURES

N
2

Refer to Section 01 25 00 and General Provisions of the Contract.

Additionally, "Approved equal" shall be defined as a substitution
approved by the Consultant.

If during the tender bid process, the bidding contractor wishes to
substitute the specified equipment for an "Approved equal”, the bidding
contractor must submit shop drawings to the Consultant before the tender
close for approval. If no substitution request is made, the as-specified
equipment is that to be provided.

Where several manufacturers’ names are given, the first named
manufacturer constitutes the basis for job design and establishes the
equipment quality required to be used in this contract.

This contractor, at his option, may use equipment as manufactured by
any of the listed manufacturers. This Contractor is responsible to ensure
that all items submitted by these other manufacturers meets are
requirements of the drawings and specification and fits in the allocated
space. The final determination of a product being equivalent is to be
determined by the Consultant when a catalog number is not listed, or
listed in part.

Any material, article or equipment of other unnamed manufacturers
which will adequately perform the services and duties imposed by the
design and is of a quality equal to or better than the material, article or
equipment identified by the drawings and specifications may be used if
approval is secured in writing from the Consultant as described in the
General Provisions of the Contract for Submittals. The Contractor bears full
responsibility for the unnamed manufacturers’ equipment adequately
meeting the intent of the design. The Owner or the Consultant may reject
manufacturer at time of shop drawing submittal.
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1.07

In addition to manufacturer’s products base specified or named as
acceptable, other manufacturers of products may be proposed as
substitutions to the Consultant for review and consideration for
acceptance, listing in each case a corresponding credit for each
substitution proposed. However, base Bid Price on products base
specified or named as acceptable. Certify in writing tfo the Consultant
that proposed substitution meets space, power, design, energy
consumption, and other requirements of base specified or acceptable
product. It is understood that there will be no increase in Contract Price
by reason of any changes to associated equipment, mechanically,
electrically, structurally, or architecturally, required by acceptance of
proposed substitution. The Consultant has sole discretion in accepting any
such proposed substitution of product. Indicate any proposed substitutions
in areas provided on Bid Form. Do not order such products until they are
accepted in writing by the Consultant.

[CONTRACT MODIFICATION PROCEDURES

N
2

Refer to Section 01 26 00.

Whenever the Consultant proposes in writing to make a change or
revision to design, arrangement, quantity, or type of work from that
required by Contract Documents, prepare, and submit to the Consultant
for review, a quotation being proposed cost for executing change or
revision.

Quotation is to be a detailed and itemized estimate of product, labour,
and equipment costs associated with change or revision, plus overhead
and profit percentages and applicable taxes and duties.

Unless otherwise specified in Division 00, Division 01, or as idenftified in the
Owner/Contractor agreement, allowable maximum percentages for
overhead and profit are to be 7% and 5% respectively.

Unless otherwise specified in Division 00, or Division 01, following additional
requirements apply to all quotations submitted:

. When change or revision involves deleted work as well as
additional work, cost of deleted work (less overhead and profit
percentages but including taxes and duties) is to be subtracted
from cost of additional work before overnead and profit
percentages are applied tfo additional work.

2 Electrical material labour unit costs are to be in accordance with
National Electrical Contractors Association (NECA) Manual of
Labor Units (MLU), less 25%.
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3 Costs for journeyperson and apprentice labour must not exceed
prevailing rates at time of execution of Contract and must reflect
actual personnel performing work.

4 Cost for site superintendent must not exceed 10% of total hours of
labour estimated for change or revision, and change or revision
must be such that site superintendent’s involvement is necessary.

5 Overhead percentage will be deemed to cover quotation costs
other than actual site labour and materials, and rentals.

.6 Quotations, including those for deleted work, to include a figure
for any required change to Contract time.

The Consultant reserves the right to request backup quotations for any
materials and/or rentals included within the quotation.

Quotations submitted that are not in accordance with requirements
specified above will be rejected and refurned for re-submittal. Failure to
submit a proper quotation to enable Consultant o expeditiously process
quotation and issue a Change Order will not be grounds for any
additional change to Contract time.

Make requests for changes or revisions to work to Consultant in writing
and, if Consultant agrees, will issue Notice of Change.

Do not execute any change or revision until written authorization for the
change or revision has been obtained from the Consultant.]

1.08  COORDINATION

N
2

Refer to Section 01 31 00.

Coordinate work with other trades to avoid conflict and to provide
correct rough-in and connection for equipment furnished under other
trades that require electrical connection. Inform Contractors of other
frades of the required access to and clearances around electrical
equipment to maintain serviceability and code compliance.

Verify equipment dimensions and requirements with provision specified
under this Section. Check actual job conditions before fabricating work.
Report necessary changes in time to prevent needless work. Changes or
additions subject to additional compensation, which are made without
written authorization and an agreed price, shall be at Contractor’s risk
and expense.

Read specifications and drawings of other tfrades and conform with their
requirements before proceeding with any work specified in this Division
related to other trades. Co-operate with all other trades on the job, so
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that all equipment can be satisfactorily installed, and so that no delay is
caused to any other trades.

Coordinate utility service outages with the owner. Obtain permission from
Owner at least 24 hours before partially or completely disabling system.
Minimize outage duration.

Co-ordinate work with all trades to ensure a proper and complete
installation. Notify all frades concerned of the requirement for openings,
sleeves, inserts, and other hardware necessary for the installation and,
where work is to be integrated with the work of other trades oris to be
installed in close proximity with the work of other trades, carefully
co-ordinate the work prior to installation.

Working Detail Drawings

N The contractor is to prepare working detail drawings
supplementary to the contract drawings, when deemed
necessary by the Consultant, for all areas where a multiplicity of
materials and or apparatus occur, or where the work due to
architectural and structural considerations involves special study
and freatment. Such drawings may be prepared jointly by all
frades affected, or by the one trade most affected with due
regard for and approval of the other trades, all as the Consultant
will direct in each instance. Such drawings must be reviewed by
the Consultant before the affected work is installed.

2 Carry out all alterations in the arrangement of work which has
been installed without proper study and approval, even if in
accordance with the confract documents, in order to make such
work come within the finished lines of walls, floors and ceilings, or
to allow the installation of other work, without additional cost. In
addition, make any alterations necessary in other work required by
such alterations, without additional cost.

1.09  SUBMITTAL PROCEDURES

N

2

Refer to Section 01 33 00.

Before delivery fo site of any item of equipment, submit shop drawings
complete with all data, pre-checked and stamped accordingly, for
review by the Consultant. Indicate project name on each brochure or
sheet, make reference to the number and title of the appropriate
specification section, type identifier such panelboard ID or luminaire type
as indicated on appropriate schedule, and provide adequate space to
accommodate the Consultant’s review stamp(s).





Mulock House Adaptive

Re-Use, Newmarket
Project No. ED-22-107

COMMON WORK RESULTS Section 26 05 00
FOR ELECTRICAL Page 9 of 28

Verify field measurements and affected adjacent Work are coordinated,
including passageway clearances for movement of equipment into
location.

Submit shop drawings to the Consultant in electronic (PDF) format, as
coordinated after award of contract. Where submittals are derived from
digital originals, do not print and rescan documents; submittals made as
such will be immediately rejected.

Submit a schedule of shop drawings within one week after award of
contract. Group submittals by specification division as appropriate.

Shop Drawings

N

Submit for review, properly identified shop drawings showing in
detail the design and construction of all equipment and materials
as requested in sections of the specification governed by this
Section.

Obtain and comply with the manufacturer's installation
instructions.

Endorse each shop drawing copy "CERTIFIED TO BE IN
ACCORDANCE WITH ALL REQUIREMENTS", stamp each copy with
your company name, date each copy with the submittal date,
and sign each copy. Shop drawings which are received and are
not endorsed, dated, and signed will be returned for re-submittal.

The Consultant will stamp shop drawings as follows:

N Reviewed ()
2 Reviewed as Modified( )
3 Revise and Re-Submit ( )
4 Not Reviewed ()

If "REVIEWED" is checked-off, the shop drawing is satisfactory. If
"REVIEWED AS MODIFIED" is checked-off, the shop drawing is
safisfactory subject to requirements of remarks put on shop
drawing copies. If "REVISE AND RE-SUBMIT" is checked-off, the shop
drawing is entirely unsatisfactory and must be revised in
accordance with comments written on shop drawing copies and
resubmitted. If "NOT REVIEWED" is checked-off, the shop drawing is
in error of submission, not applicable for this project.

This review by the Consultant is for the sole purpose of ascertaining
conformance with the general design concept. This review shalll
not mean that the Consultant approved the detail design inherent
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1.10

1.11

in the shop drawings, responsibility for which shall remain with the
Contractor, and such review shall not relieve the Contractor of
responsibility for errors or omissions in the shop drawings or of
responsibility for meeting all requirements of the confract
documents. Be responsible for dimensions to be confirmed and
correlated af the job site, for information that pertains solely to
fabrication processes or to techniques of construction and
installation, and for co-ordination of the work as well as
compliance with codes and inspection authorities such as CSA,
etc.

Confirm layouts of major electrical equipment rooms with the dimensions
of as-procured equipment, and submit a layout sketch to the Consultant
showing the major equipment and required clear spaces. The contractor
may, at their option, revise the layout of the major electrical equipment
rooms, but take responsibility for these new layouts and meeting the
requirements of the local electrical utilities. Capture final room layouts on
as-built drawings.

SUBMITTALS

N

The Conftractor is to submit dimensioned drawings or sketches that
indicates the dimensions of the procured equipment, demonstrates that
the equipment will fit in the allocated spaces, and demonstrates that
manufacturer and code required clear spaces are provided.

Include sketches for the following locations that includes at minimum,
major equipment such as switchboards, panelboards, splitters,
fransformers, generators, transfer switches, major wall mounted or floor
mounted telecommunications equipment, and fire alarm panels, passive
graphics, and annunciator panels.

. Main Electrical Room.
Electrical closets.

Telecommunications rooms.

XN ow

Mechanical rooms (layouts to be coordinated with mechanical
frade.

SAFETY REQUIREMENTS

.

2

Refer to Section 01 35 29.

Be responsible for the safety of workers and the equipment on the project
in accordance with all applicable safety legislation passed by Federal,
Provincial, and local authorities governing construction safety. The more
stringent regulations prevail.
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1.12

REGULATORY REQUIREMENTS

. Refer to Section 01 41 00.

2 Codes and Standards

N

2
3
4

Ontario Electrical Safety Code including all bulletins and
amendments.

Ontario Building Code and its referenced standards.
Applicable CSA and ULC standards.

All work shall be in accordance with Owner’s Design Guidelines.

3 Permits and Fees

N

4 Patents

N

1.13

REFERENCES

Obtain and pay for all permits and fees required for the execution
and inspection of the electrical work and pay all charges
incidental to such permits. Submit to Electrical Inspection
Department and Supply authority necessary number of drawings
and specifications for examination and approval prior to
commencement of work. Arrange and pay for any special
inspection of equipment specified if and when required.

Apply, pay and obtain all permits as required for the electrical
work.

Upon substantial completion of your work, supply and turn over to
the Consultant all required inspection certificates from governing
authorities to certify that the work as installed conforms to the rules
and regulations of the governing authorities.

Pay all royalties and licence fees, and defend all suits or claims for
infingement of any patent rights, and save the Owner, Architect,
Project Manager and Consultants harmless of loss or annoyance
on account of suit, or claims of any kind for violation or
infingement of any letters patent or patent rights, by this
Subcontractor or anyone directly or indirectly employed by him or
by reason of the use by him or them of any part, machine,
manufacture or composition of matter on the work, in violation or
infringement or such letters patent or rights.

B CSA Group:
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N CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition),

Safety Standard for Electrical Installations.

2 CSA C235:19, Preferred voltage levels for AC Systems up to

50000 V.

3 Do underground systems in accordance with CSA C22.3 No. 7-15,
Underground systems, except where specified otherwise.

A4 Ontario Electrical Safety Code (28th edition/2021), and all bullefins.
Electrical and Electronic Manufacturer's Association of Canada (EEMAC)
N EEMAC 2Y-1-1958, Light Gray Colour for Indoor Switch Gear.

Health Canada / Workplace Hazardous Materials Information System
(WHMIS)

N Material Safety Data Sheets (MSDS).
Electrical utility requirements and local applicable codes and regulations.

Institute of Electrical and Electronics (IEEE)/National Electrical Safety Code
Product Line (NESC)

N IEEE SP1122-2000, The Authoritative Dictionary of IEEE Standards
Terms, 7th Edition.

2012 Ontario Building Code.

CAN/ULC-S1001-11, Integrated Systems Testing of Fire Protection and Life
Safety Systems.

1.14  DEFINITIONS

N

Electrical and electronic terms: unless otherwise specified or indicated,
terms used in these specifications, and on drawings, are those defined by
IEEE SP1122.

1.15  QUALITY ASSURANCE

.

2

Refer to Section 01 43 00.

The specifications contained herein are set forth as the minimum
acceptable requirements. This does not relieve the Contractor from
executing other quality assurance measures to obtain a complete
operating system within the scope of this project.

Ensure that all workmanship, all materials employed, all required
equipment and the manner and method of installation conforms to
accepted construction and engineering practices, and that each piece
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of equipment is in satisfactory working condition to satisfactorily perform its
functional operation.

Provide quality assurance tests and operational check on all components
of the electrical distribution system, all lighting fixtures, and
communication systems.

Only first class workmanship will be accepted, not only in regards to
durability, efficiency and safety, but also in regards to neatness of detail.
Present a neat and clean appearance on completion to the satisfaction
of the Consultant. Any unsatisfactory workmanship will be replaced at no
extra cost.

Conform to the best practices applicable to this type of work. Install all
equipment and systems in accordance with the manufacturer's
recommendations, but consistent with the General Requirements of this
specification. Electrical Contractor will be held responsible for all damage
to the work of his own or any other trade, resulting from the execution of
his work. Store all electrical equipment and materials in dry locations.

Provide foreman in charge of this work at all fimes.

The contractor shall be fully liable to provide and maintain in force during
the life of this Contract, such insurance, including Public Liability Insurance,
Product Liability Insurance, Auto Liability Insurance, Worker's
Compensation, and Employer’s Liability Insurance.

Governing Federal, Provincial and Municipal codes and regulations will be
considered minimum standards for the work and where these are at
variance with the drawings and specification, the more stringent ruling will

apply.

Where any code, regulation, bylaw, or standard is quoted it shall mean
the current edition including all revisions or amendments at the time of the
tender.

In case of conflict, the codes and regulations take precedence over the
Contract Documents. In no instance reduce the standard or scope of
work or intfent established by the drawings and specifications by applying
any of the codes referred to herein.

1.16  QUALITY CONTROL

N
2

Refer to Section 01 45 00.

Provide a full time Superintendent to oversee and coordinate all sub-
frades in these divisions.





Mulock House Adaptive COMMON WORK RESULTS Section 26 05 00

Re-Use, Newmarket
Project No. ED-22-107

FOR ELECTRICAL Page 14 of 28

1.17

1.18

1.19

TEMPORARY UTILITIES

N
2

Refer to Section 01 51 00.

Do not use any of the permanent facility systems during construction
except as may be specified, or unless written approval is obtained from
the Consultant.

The use of permanent facilities for temporary construction service will not
affect in any way the commencement day of the warranty period.

Temporary heating during the construction period will be provided as
described in Division 01.

TEMPORARY FACILITIES AND CONTROLS

N
2

Refer to Section 01 56 00.

Prior to start of each work period in occupied areq, install temporary
protection to prevent damage to any personal property or furnishing.
Coordinate with Owner’s representative if any furniture must be relocated
to facilitate work.

Take necessary steps to ensure that required firefighting apparatus is
accessible at all times. Flammable materials shall be kept in suitable
places outside the building.

PRODUCT REQUIREMENTS

N
2

Refer to Section 01 61 00.

The design, manufacture and testing of electrical equipment and
materials shall conform to or exceed the latest applicable CSA, IEEE, and
ANSI standards.

All materials must be new and be ULC or CSA listed. Any materials not
covered by the aforementioned listing standards shall be tested and
approved by an independent testing laboratory, Technical inspection
Services, or other government agency.

Materials and equipment are specifically described and named in this
Specification in order to establish a standard of material and
workmanship.

Materials required for performance of work shall be new and the best of
their respective kinds and of uniform paftern throughout work.

Materials shall be of Canadian manufacture where obtainable. Materials
of foreign manufacture, unless specified, shall be approved before being
used.
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Equipment items shall be standard products of approved manufacturers.
Identical units of equipment shall be of same manufacturer. In any unit of
equipment, identical component parts shall be of same manufacturer,
but the various component parts comprising the unit need not be of one
manufacturer.

Chemical and physical properties of materials and design performance
characteristics and methods of construction and installation of items of
equipment, specified herein, shall be in accordance with latest issue of
applicable Standards or Authorities when such are either mentioned
herein, or have jurisdiction over such materials or items of equipment.

Materials shall bear approval labels as required by Code and/or
Inspection Authorities.

Install materials in strict accordance with manufacturer's
recommendations.

Include items of material and equipment not specifically noted on
Drawings or mentioned in Specification but which are necessary to make
a complete and operating installation.

Remove materials, condemned as not approved for use, from job site and
deliver and install suitable approved materials in their place.

Unless otherwise noted, equipment and material specifications in Sections
of the Specification governed by this Section are based on products of a
manufacturer selected by the Consultant for the purpose of setting a
standard of quality, size, performance, capacity, appearance, and
serviceability.

In most instances the names of acceptable manufacturers are also stated
for materials and equipment, and you may base your tender price on
equipment and materials produced by either the specified manufacturer
or a manufacturer listed as acceptable.

For any items of equipment, material, or for any system where acceptable
manufacturers are not stated, you must provide only the equipment,
material or system specified.

If materials or equipment manufactured and/or supplied by a
manufacturer named in the specifications are used in lieu of products of
the manufacturer noted as “basis of design”, be responsible for ensuring
that the substituted material or equipment is equivalent in size,
performance and operating characteristics to the specified materials or
equipment, and it shall be understood that all costs for larger starters,
additional space, larger power feeders, and changes to associated or
adjacent work required as a result of providing materials and equipment
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named as acceptable in lieu of the specified product will be borne by the
Contractor.

In addition to the manufacturers specified or named as acceptable, the
Contractor may propose substitute manufacturers of equipment and/or
apparatus to the Consultant for acceptance, listing in each case a
corresponding credit for each substitute proposed, however, the tender
price must be based on apparatus or materials specified or named as
acceptable. Certify in writing to the Consultant that the substitute meets
all space, power, design, and all other required of the specified or
equivalent material or apparatus. In addition, it shall be understood that
all costs for larger starters, space, power feeders, and changes to
associated equipment, mechanical and/or electrical, required by
acceptance of proposed substitutions, will be borne by the party making
the proposal. Substitute equipment requiring greater than specified
energy requirements or unduly limiting service space requirements will not
be accepted.

Where a manufacturer is not listed for a particular product, it will be
deemed to mean that the Contractor will provide the specified
manufacturer's product.

1.20 EXAMINATION AND PREPARATION

N
2

Refer to Section 01 71 00.

Examine the existing equipment, the site and surrounding areas and be
fully informed as to the conditions and limitations under which the work
has to be executed. Claims for additional costs will not be entertained
with respect to conditions which could reasonably have been
ascertained by an inspection prior to Tender closing.

Examine work upon which your work depends. Report in writing defects in
such work. Application of your work shall be deemed acceptance of
work upon which your work depends.

Drawings are, in part, diagrammatic and are intended to convey scope
of work and indicate general and approximate location, arrangement
and sizes of equipment, piping, and similar items. Obtain more accurate
information about locations, arrangement and sizes from study and
coordination of drawings, including shop drawings and manufacturers’
literature and become familiar with conditions and spaces affecting these
matters before proceeding with work.

Where job conditions require reasonable changes in indicated locations
and arrangements, make such changes with approval of the Consultant
at no additional cost to the Owner. Similarly, where existing conditions
interfere with new installation and require relocation, such relocation is
included in work.
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1.21

1.22

1.23

CUTTING AND PATCHING

N
2

Refer to Section 01 73 29.

The Electrical Contractor will be responsible for all cutting and patching
required for the electrical installation. Structural members are not to be
cut without the consent of the Consultant.

All cutting and patching required under Division 26, Division 27, and
Division 28 shall be in accordance with Division 01. Layout such work for
approval before undertaking same.

Cutting shall be kept to an absolute minimum and performed in a neat
and workmanlike manner using the proper tools and equipment. Caution
shall be exercised in all cutting and procedures to ensure that concealed
services are not affected. Do not cut if in doubt. Request the Consultant's
presence to determine if concealed services exist.

Assume responsibility for prompt installation of Work in advance of
concrete pouring or similar Work. Should any cutting or repairing of
finished/unfinished Work be required because such installafion was not
done, employ the particular trade, whose Work is involved, to do such
cutting and patching. Pay for any resulting costs. Layout such Work for
approval before undertaking same.

CLEANING AND WASTE MANAGEMENT

Refer to Section 01 74 00.

The Confractor and associated sub frades, at all fimes during
construction, to keep the site free of all debris, boxes, packing, etc.,
resulting from work of this frade. At the completion of this work, the
electrical installation is to be left in a clean and finished condition to the
satisfaction of the Consultant.

Clean and repair existing materials and equipment which remain or are to
be reused.

Luminaires to be reinstalled: Remove existing luminaires for cleaning. Use
mild detergent to clean all exterior and interior surfaces; rinse with clean
water and wipe dry. Replace lamps, ballasts and broken electrical parts.

Assume responsibility for removing tools and waste materials on
completion of Work, and leave Work in clean and perfect condition.

STARTING AND ADJUSTING

.

Refer to Section 01 75 00.
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2 Conduct acceptance tests to demonstrate that the equipment and
systems actually meet the specified requirements. Tests may be
conducted as soon as conditions permit, and consequently make all
changes, adjustments, or replacements required as the preliminary tests
may indicate prior to the final tests. Tests shall be as specified in various
sections of this Division. Carry out tests in the presence of the Consultant.
Provide instruments, meters, equipment and personnel required to
conduct tests during and at conclusion of project. The Electrical
Contractor shall be in charge of the plant during tests. He shall assume
responsibility for damages in the event of injury to the personnel, building,
equipment, and shall bear all costs for liability, repairs, and restoration in
this connection. Submit test results.

3 Make tests of equipment and wiring at fimes requested.

A4 Tests shall include meggered insulation values, voltage and current
readings to determine balance of panels and feeders under full load, and
operation of each piece of equipment for correct operation.

.5 Supply meters, materials and personnel as required to carry out these
tests.
.6 Test electrical work to standards and function of Specification and

applicable codes in an approved manner. Replace defective equipment
and wiring with new material and leave enfire system in complete first
class operating condition.

7 Connect single phase loads so that there is the least possible unbalance
of the supply phases.

.8 Submit all test results in report format.
.9 Trial Usage

N The Consultant reserves the right o use any system, piece of
equipment, device, or material for such reasonable lengths of time
and at such times as may be required to make a complete and
thorough test of the same, or for the purpose of learning
operational procedures, before the final completion and
acceptance of the work. Such tests shall not be construed as
evidence of acceptance of the work, and it is agreed and
understood that no claim for damage will be made for injury or
breakage to any part or parts of the above due o the
aforementioned tests, where such injuries or breakage are caused
by a weakness or inaccuracy of parts, or by defective materials or
workmanship of any kind. Supply all labour and equipment
required for such tests.
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2 Perform and pay for all costs associated with any testing required
on the system components where, in the opinion of the Consultant
the equipment manufacturer's ratings or specified performance is
not being achieved.

1.24  CLOSEOUT PROCEDURES

. Refer to Section 01 77 00.

2 The Consultant will carry out inspections and prepare deficiency list for
action by the Conftractor, during and on completion of project.

3 Building Permit Compliance

N Provide a minimum of 10 business days notice to the Consultant for
scheduling of Consultant’s occupancy inspection.

2 Prior to requesting the Consultant’s letter “Review of General
Conformance” for submission to the municipal building
department to allow occupancy, the following items must be
complete and submitted to the Consultant, as applicable:

N

2

N

General

Submit all applicable inspection reports from
Authorities Having Jurisdiction.

Continuity of fire separations at service penetrations
must be complete.

Electrical

N

Provide Certificate of Acceptance from Electrical
Inspection Department.

Any devices not installed must have the wiring
made safe and terminated in an outlet box
complete with cover.

All outlets must have cover plates installed. All
electrical equipment not located in service rooms
must have covers and/or doors installed complete.

Emergency lighting system must be operational and
tested by the Contractor. Where battery units and
remote heads are indicated on the drawing,
provide certification letter from equipment
manufacturer indicating the system meets code
requirements.
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5 Simulate normal power failure within the premises in
the presence of the consultant and the owner's
representative. Test and verify exit lights and
emergency lighting operations under emergency
condifions. Submit letter of certification copy to the
Consultant stafing that the systems have been
tested, withessed by the Consultant or the Owner's
representative, efc., and the methods of installation
and performance are satisfactory to all parties.

.6 All exit lights must be installed and operational.
3 Electronic Safety and Security

N Fire alarm system and devices must be operational.
Submit fire alarm verification report per CAN/ULC-
$537, and submit audibility test. Indicate tap settings
of all signalling devices.

2 Functional testing of the fire alarm system and
interconnected systems per CAN/ULC-S1001 must
be completed.

3 If any of the above items have not been completed at the time of
Consultant’s Inspection, and the letter of "assurance of
professional field review and compliance" cannot be issued, any
costs for subsequent Inspections will be charged to the
Contractor.

1.25  CLOSEOUT SUBMITTALS

N Refer to Section 01 78 00.
2 Project Record Documents

. Provide extra sets of white prints on which to make, as the job
progresses, all approved changes and deviations from the original
drawings. Complete as-built drawings accurately marked up in red
ink must be submitted for review by the Consultant before the
confract is considered to be completed.

2 Changes and deviations include those made by addenda,
change orders, and supplemental instructions, and changes and
deviations to be marked on the white print record drawings
indicated on supplemental drawings issued with addenda,
change orders, and supplemental instructions. Maintain the "as-
built" white prints atf the site for periodic inspection by the
Consultant throughout the duration of the work.
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3 Upon substantial completion of the work, obtain a set of

reproducible white prints of the drawings and neatly amend the
print in accordance with the marked-up white prints to produce a
frue "as-built" set of drawings.

4 As-built drawings are to indicate all circuiting as installed and all
distribution junction box locations as well as conduit routes.

.5 As-Built Revit drawings

N

Request BIM release form from the Consultant, and submit
completed form back to the Consultant.

Transfer the information from the “as-built” white prints to
the files, and submit to the Consultant for review.

Employ a competent computer draftsperson to indicate
changes on the electronic set of as-built drawings. Provide
drawings in PDF and AutoCAD formats.

Submit three (3) USB flash drives including as-built drawings
in AutoCAD format, one with each O&M manual.

Provide three (3) sets of full size as-built drawings in hard
copy format, one with each O&M manual.

.6 As-built Single Line Diagram

N

Provide in Main Electrical Room one wall mounted copy of
as-built Single Line Diagram on 6 mm (1/4 in) foam board.

2 As-built Single Line Diagram to indicate manufacturer
name and catalogue numbers of as-installed products.
3 Operations and Maintenance (O&M) Data

. Submit two complete sets of Operation and Maintenance
instruction manuals in hard copy, and one in electronic format.
Include in each copy of the manual:

N

Verification certificates for installation of life safety systems
by the manufacturer's representative.

A copy of "reviewed" shop drawings.

Complete explanation of operating principles and
sequences.

Recommended maintenance practices and precautions.

Complete wiring and connection diagrams.
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.6 Certificates of guarantees.

Ensure that operating and maintenance instructions are specific
and apply to the model and types of equipment provided.

Include attendance records for each fraining session in the O&M
manual.

A4 Warranties

N

2. PRODUCTS — NOT USED

Submit a written guarantee to the Owner for one year from the
date of acceptance. This guarantee shall bind the contractor to
correct, replace or repair promptly any defective equipment
workmanship without cost to the Owner.

All equipment, materials and workmanship shall be unconditionally
guaranteed for a minimum period of one year from the date of
acceptance.

Provide warranty certificates, wherever given or required, in excess
of the normal warranty period showing the name of the firm giving
the warranty, dated and acknowledged, on specific equipment
and systemes.

Warranties for temperature controls and building automation
systems will start on the date of verification of acceptance by the
Consultant.

Include these certificates with the maintenance and operating
manuals in the appropriate sections.

3. EXECUTION

3.01 DEMOLITION

. Refer to Division 02 and Section 26 05 05.

2 Remove all electrical equipment and devices on redundant structures.
Make safe all circuits, and provide continuity of remaining circuits.

3 To make safe: Withdraw redundant wiring and remove unwanted
conduit/wiring and accessories. Position breakers to OFF position and
update panel schedules.

4 Make safe any redundant mechanical devices as shown on mechanical
drawings.
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) Maintain continuity of existing services for other circuits/devices serving
areas outside the Work area. Provide additional wiring/conduits/boxes
etc. to suit existing services to be maintained and also implement new
Work as detailed.

.6 Allow for this work in Tender Price.

V4 Turn over designated equipment to the Owner. Dispose of unwanted
materials and equipment.

3.02 CONCRETE WORK

. Refer to Division 03 — Concrete and Section 26 05 29.

2 Provide all concrete work required for the electrical work. Reinstall
surfacing as per architectural requirements.

3 Provide a 100 mm (4 in) high concrete housekeeping pad for floor
mounted electrical distribution equipment, such as the following:

N Transformers.

2 Switchgear and switchboards.

3 Distribution panelboards.

A4 Engine Generators.

.5 Uninterruptible Power Supplies and batteries.
.6 Transfer Switches.

3.03  LINTELS
. Refer to Division 04 — Masonry.

2 Lintels for openings in masonry shall conform with requirements of by-laws,
and as approved by the Structural Engineer.

3 Pay all costs for lintels over openings, required solely by the electrical
trades, not shown on architectural or structural drawings.

3.04 METALS
N Refer to Division 05 — Metals.

2 Steel construction required solely for the work of this frade, and not shown
on architectural or structural drawings shall be provided by this Division to
the requirements of Division 05.
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3.05 FLASHING AND SHEET METAL

N
2

Refer to Section 07 60 00.

Flash all conduits and systems passing through roof or built info an outside
wall, or a waterproof floor.

Provide copper flashing for sleeves passing through exterior walls or
waterproof floors.

3.06  FIRESTOPPING

N

Provide firestopping in accordance with Section 07 84 00 and Section
26 05 44.13.

Ensure that fire ratings of floors and walls are maintained.

Provide ULC classified firestopping products by 3M, Hilti, STI, or approved
equal which have been tested in accordance with CAN/ULC-S115.

Pack clearance spaces, fill all spaces between openings, pipes and ducts
passing through fire separations and install firestopping systems in
accordance with the appropriate ULC system number for the products
and type of penetration.

Install firestopping systems using personnel tfrained or instructed by the
product manufacturer.

3.07 ACCESS DOORS

N
2

Provide access doors in accordance with Section 08 31 00.

Before commencing installation of work, coordinate with other trades and
prepare on a set of reflected ceiling plans and wall elevations, complete
layouts of access doors. Submit these layouts for Consultant’s review and
show exact sizes and locations of such access doors. Locate and arrange
the work to suit.

Group conduit work to ensure the minimum number of access doors is
required.

Access doors are to be installed by the frade responsible for the particular
type of construction in which the doors are required.

3.08  PAINTING AND FINISHES

.

2

Refer to Section 09 21 00.

Shop finish metal enclosure surfaces by application of rust resistant primer
inside and outside, and at least two coats of finish enamel.
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Repair and finish factory finished equipment, damaged, or scratched
during installation, in an approved manner.

All structural steel including hangers, brackets, supports and other ferrous
metals shall be shop or factory prime painted wherever practicable.
Wherever structural steel including hangers, brackets, supports, and other
ferrous metals cannot be shop or factory prime painted, wire brush to
remove all tfraces of rust, clean of all fraces of dirt, oil, and grease, and
apply one coat of an approved rust inhibiting primer in accordance with
CGSB-GB-40d, and leave ready to receive finish paint.

Primary and final painting for Work, other than items specified as factory
primed or finished, will be performed as described in Division 09 — Finishes.

All electrical fittings, supports, hanger rods, pull boxes, channel frames,
conduit racks, outlet boxes, brackets, clamps etc., to have galvanized
finish or paint finish over corrosion-resistant primer.

All panelboards, motor starters etc., to be factory finished with baked on
enamel. All enamel to be baked on gloss over corrosion resistant primer.

Touch up minor damage to finish on factory finished equipment. Items
suffering major damage to finish shall be replaced at the direction of the
Consultant.

Protect work so that finishes will not be damaged or marred during
construction. Maintain the necessary protection until completion of the
work.

Provide all exposed ferrous metal work on equipment with at least one
factory prime coat, or paint one prime coat on job. Clean up or wire
brush all equipment, etc., before painting.

For factory applied finishes, repaint or refinish surfaces damaged during
shipment, erection or construction work.

3.09 LOCATION OF OUTLETS

N

2

Refer to Architectural drawings for dimensions denoting exact locations.

The Consultant reserves the right to change the location of outlets to
within 3 m from the point indicated on the plans without extra charge
providing the Confractor is advised before installation is made.

Location of lighting, convenience, telephone, power, and
communication outlets shall be subject fo change, without exira cost to
Owners, provided information is given prior to installation. No extra
amount will be paid for extra labour and materials for relocating outlets
up to 3000 mm from their original location nor will credits be anficipated
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where relocation up to 3000 mm reduces materials and labour. Other
cases will be considered on their individual merits.

Coordinate location of boxes with latest architectural drawings and
instructions to suit door swings, millwork etc. prior to rough-in.

3.10  MOUNTING HEIGHTS AND DEVICE LOCATIONS

N

Refer to architectural drawings for exact location of electrical equipment
and devices.

Architectural elevations take precedence over electrical elevations. If
there are conflicts between architectural and electrical, adjust locations
of electrical equipment at no additional cost to the owner.

Prior to roughing-in, the confractor is fo mark locations of electrical
equipment and devices for conflicts with architectural, studs, etc. If
conflicts are noted, inform the Consultant for a decision prior to
commencing the rough-in.

Mounting heights of equipment and devices listed below is from finished
floor to centreline of equipment, unless specified or indicated otherwise.

If mounting height of equipment is not specified or indicated, verify before
proceeding with installation.

Install electrical equipment at following heights above finished floor (AFF).
Dimensions are fo centre of device unless indicated otherwise.

N Power door operator push buttons: 1000 mm.

2 HVAC thermostats and manual HVAC controls: 1200 mm.
3 Local switches, and manual lighting confrol devices:
N 1100 mm.
2 Locate on lock side of door.
A4 System furniture service fittings: to suit furniture layout.
.5 Wall receptacles:

. General: min. 400 mm AFF.
2 Above top of counters: 175 mm.

3 Above top of continuous baseboard heater, or
mechanical heating/radiation units: 75 mm to bottom of
device.
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4 In fan rooms, mechanical rooms, and electrical rooms:
1100 mm.
.5 For electric ranges: 130 mm.

.6 Outlets in raceways or millwork to be located as per Architectural
details.

7 Door bell pushbuttons: 1100 mm.

.8 Panelboards: as indicated in Section 26 24 16.

.9 Emergency lighting remote heads: 300 mm below finished ceiling,
or 2400 mm AFF for exposed areas or areas with ceiling height
above 2750 mm (9 ft).

.10 Communications:

. Typical communication outlets (voice and data): 400 mm.

2 Communications outlets for wall mounted telephones,
intercom, or similar: 1100 mm.

3 Television outlets: 200 mm below finished ceiling.

4 Wall mounted public address speakers: 2100 mm.

) Clocks: 2100 mm.

1 Access control card readers and keypads: 200 mm.

12 Fire alarm manual pull stations: 1200 mm.

13 Wall mounted fire alarm audible devices, including bells or horns:
N 2300 mm to the top of the device in areas of ceiling height

2450 mm or greater.
2 150 mm below the finished ceiling for ceiling heights less
than 2450 mm, measured o the top of the device.

14 Wall mounted fire alarm visible signal devices, including strobes:
2300 mm.

3.11 MANUFACTURER'S INSTRUCTIONS

N

Where the specifications call for an installation to be made in
accordance with Manufacturer’'s recommendations, a copy of such
recommendations shall be at all times be kept on the job site and be
available to the Owner’s Representative.
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Follow manufacturer’s instructions where they cover points now
specifically indicated on the drawings and specifications. If they are in
conflict with the drawings and specifications obtain clarification from the
Consultant before starting work.

3.12  TESTS AND ACCEPTANCE

N

The operation of the equipment and electrical system does not constitute
an acceptance of the work by the Owner. The final acceptance is to be
made after the Confractor has adjusted his equipment and
demonstrated that it fulfills the requirements of the drawings and the
specifications.

Testing of all systems shall be performed in the presence of the Owner's
designated representative. The contractor shall give 72 hours advance
notice to the Owner before beginning the tests.

Upon completion of the installation, the Contractor shall furnish
certificates of approval from all authorities having jurisdiction, as
applicable. Contractor shall demonstrate that work is complete and in
perfect operating condition, with raceway and conduit systems properly
grounded, wiring free from grounds, shorts, and that the entfire installation
is free from any physical defects.

Provide labour and material to conduct the integrated systems testing of
inferconnected life safety systems in accordance with CAN/ULC-S1001-11.

3.13  CLOSEOUT ACTIVITIES

N
2

Refer to Section 01 79 00.

In the presence of the Owner, demonstrate the proper operation of all
systems.

Instruct the Owner's designated representatives in all aspects of the
operation and maintenance of systems and equipment listed in the frade
sections governed by this Section. Obtain in writing from the Consultant a
list of the Owner's representatives qualified to receive instructions.

Arrange for and pay for the services of qualified service technicians and
other manufacturer's representatives required for instruction of specialized
portions of the installation.

End of Section
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		.6 Quotations, including those for deleted work, to include a figure for any required change to Contract time.



		.6 The Consultant reserves the right to request backup quotations for any materials and/or rentals included within the quotation.

		.7 Quotations submitted that are not in accordance with requirements specified above will be rejected and returned for re-submittal. Failure to submit a proper quotation to enable Consultant to expeditiously process quotation and issue a Change Order ...

		.8 Make requests for changes or revisions to work to Consultant in writing and, if Consultant agrees, will issue Notice of Change.

		.9 Do not execute any change or revision until written authorization for the change or revision has been obtained from the Consultant.]



		1.08 Coordination

		.1 Refer to Section 01 31 00.

		.2 Coordinate work with other trades to avoid conflict and to provide correct rough-in and connection for equipment furnished under other trades that require electrical connection. Inform Contractors of other trades of the required access to and clear...

		.3 Verify equipment dimensions and requirements with provision specified under this Section. Check actual job conditions before fabricating work. Report necessary changes in time to prevent needless work. Changes or additions subject to additional com...

		.4 Read specifications and drawings of other trades and conform with their requirements before proceeding with any work specified in this Division related to other trades. Co-operate with all other trades on the job, so that all equipment can be satis...

		.5 Coordinate utility service outages with the owner. Obtain permission from Owner at least 24 hours before partially or completely disabling system. Minimize outage duration.

		.6 Co-ordinate work with all trades to ensure a proper and complete installation. Notify all trades concerned of the requirement for openings, sleeves, inserts, and other hardware necessary for the installation and, where work is to be integrated with...

		.7 Working Detail Drawings

		.1 The contractor is to prepare working detail drawings supplementary to the contract drawings, when deemed necessary by the Consultant, for all areas where a multiplicity of materials and or apparatus occur, or where the work due to architectural and...

		.2 Carry out all alterations in the arrangement of work which has been installed without proper study and approval, even if in accordance with the contract documents, in order to make such work come within the finished lines of walls, floors and ceili...





		1.09 Submittal Procedures

		.1 Refer to Section 01 33 00.

		.2 Before delivery to site of any item of equipment, submit shop drawings complete with all data, pre-checked and stamped accordingly, for review by the Consultant. Indicate project name on each brochure or sheet, make reference to the number and titl...

		.3 Verify field measurements and affected adjacent Work are coordinated, including passageway clearances for movement of equipment into location.

		.4 Submit shop drawings to the Consultant in electronic (PDF) format, as coordinated after award of contract. Where submittals are derived from digital originals, do not print and rescan documents; submittals made as such will be immediately rejected.

		.5 Submit a schedule of shop drawings within one week after award of contract. Group submittals by specification division as appropriate.

		.6 Shop Drawings

		.1 Submit for review, properly identified shop drawings showing in detail the design and construction of all equipment and materials as requested in sections of the specification governed by this Section.

		.2 Obtain and comply with the manufacturer's installation instructions.

		.3 Endorse each shop drawing copy "CERTIFIED TO BE IN ACCORDANCE WITH ALL REQUIREMENTS", stamp each copy with your company name, date each copy with the submittal date, and sign each copy. Shop drawings which are received and are not endorsed, dated, ...

		.4 The Consultant will stamp shop drawings as follows:

		.1 Reviewed  (   )

		.2 Reviewed as Modified (   )

		.3 Revise and Re-Submit (   )

		.4 Not Reviewed  (   )



		.5 If "REVIEWED" is checked-off, the shop drawing is satisfactory. If "REVIEWED AS MODIFIED" is checked-off, the shop drawing is satisfactory subject to requirements of remarks put on shop drawing copies. If "REVISE AND RE-SUBMIT" is checked-off, the ...

		.6 This review by the Consultant is for the sole purpose of ascertaining conformance with the general design concept. This review shall not mean that the Consultant approved the detail design inherent in the shop drawings, responsibility for which sha...



		.7 Confirm layouts of major electrical equipment rooms with the dimensions of as-procured equipment, and submit a layout sketch to the Consultant showing the major equipment and required clear spaces. The contractor may, at their option, revise the la...



		1.10 Submittals

		.1 The Contractor is to submit dimensioned drawings or sketches that indicates the dimensions of the procured equipment, demonstrates that the equipment will fit in the allocated spaces, and demonstrates that manufacturer and code required clear space...

		.2 Include sketches for the following locations that includes at minimum, major equipment such as switchboards, panelboards, splitters, transformers, generators, transfer switches, major wall mounted or floor mounted telecommunications equipment, and ...

		.1 Main Electrical Room.

		.2 Electrical closets.

		.3 Telecommunications rooms.

		.4 Mechanical rooms (layouts to be coordinated with mechanical trade.





		1.11 Safety Requirements

		.1 Refer to Section 01 35 29.

		.2 Be responsible for the safety of workers and the equipment on the project in accordance with all applicable safety legislation passed by Federal, Provincial, and local authorities governing construction safety. The more stringent regulations prevail.



		1.12 Regulatory Requirements

		.1 Refer to Section 01 41 00.

		.2 Codes and Standards

		.1 Ontario Electrical Safety Code including all bulletins and amendments.

		.2 Ontario Building Code and its referenced standards.

		.3 Applicable CSA and ULC standards.

		.4 All work shall be in accordance with Owner’s Design Guidelines.



		.3 Permits and Fees

		.1 Obtain and pay for all permits and fees required for the execution and inspection of the electrical work and pay all charges incidental to such permits. Submit to Electrical Inspection Department and Supply authority necessary number of drawings an...

		.2 Apply, pay and obtain all permits as required for the electrical work.

		.3 Upon substantial completion of your work, supply and turn over to the Consultant all required inspection certificates from governing authorities to certify that the work as installed conforms to the rules and regulations of the governing authorities.



		.4 Patents

		.1 Pay all royalties and licence fees, and defend all suits or claims for infringement of any patent rights, and save the Owner, Architect, Project Manager and Consultants harmless of loss or annoyance on account of suit, or claims of any kind for vio...





		1.13 References

		.1 CSA Group:

		.1 CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition), Safety Standard for Electrical Installations.

		.2 CSA C235:19, Preferred voltage levels for AC Systems up to 50 000 V.

		.3 Do underground systems in accordance with CSA C22.3 No. 7-15, Underground systems, except where specified otherwise.

		.4 Ontario Electrical Safety Code (28th edition/2021), and all bulletins.



		.2 Electrical and Electronic Manufacturer's Association of Canada (EEMAC)

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



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

		.1 Material Safety Data Sheets (MSDS).



		.4 Electrical utility requirements and local applicable codes and regulations.

		.5 Institute of Electrical and Electronics (IEEE)/National Electrical Safety Code Product Line (NESC)

		.1 IEEE SP1122-2000, The Authoritative Dictionary of IEEE Standards Terms, 7th Edition.



		.6 2012 Ontario Building Code.

		.7 CAN/ULC-S1001-11, Integrated Systems Testing of Fire Protection and Life Safety Systems.



		1.14 Definitions

		.1 Electrical and electronic terms: unless otherwise specified or indicated, terms used in these specifications, and on drawings, are those defined by IEEE SP1122.



		1.15 Quality Assurance

		.1 Refer to Section 01 43 00.

		.2 The specifications contained herein are set forth as the minimum acceptable requirements. This does not relieve the Contractor from executing other quality assurance measures to obtain a complete operating system within the scope of this project.

		.3 Ensure that all workmanship, all materials employed, all required equipment and the manner and method of installation conforms to accepted construction and engineering practices, and that each piece of equipment is in satisfactory working condition...

		.4 Provide quality assurance tests and operational check on all components of the electrical distribution system, all lighting fixtures, and communication systems.

		.5 Only first class workmanship will be accepted, not only in regards to durability, efficiency and safety, but also in regards to neatness of detail. Present a neat and clean appearance on completion to the satisfaction of the Consultant. Any unsatis...

		.6 Conform to the best practices applicable to this type of work. Install all equipment and systems in accordance with the manufacturer's recommendations, but consistent with the General Requirements of this specification. Electrical Contractor will b...

		.7 Provide foreman in charge of this work at all times.

		.8 The contractor shall be fully liable to provide and maintain in force during the life of this Contract, such insurance, including Public Liability Insurance, Product Liability Insurance, Auto Liability Insurance, Worker’s Compensation, and Employer...

		.9 Governing Federal, Provincial and Municipal codes and regulations will be considered minimum standards for the work and where these are at variance with the drawings and specification, the more stringent ruling will apply.

		.10 Where any code, regulation, bylaw, or standard is quoted it shall mean the current edition including all revisions or amendments at the time of the tender.

		.11 In case of conflict, the codes and regulations take precedence over the Contract Documents. In no instance reduce the standard or scope of work or intent established by the drawings and specifications by applying any of the codes referred to herein.



		1.16 Quality Control

		.1 Refer to Section 01 45 00.

		.2 Provide a full time Superintendent to oversee and coordinate all sub-trades in these divisions.



		1.17 Temporary Utilities

		.1 Refer to Section 01 51 00.

		.2 Do not use any of the permanent facility systems during construction except as may be specified, or unless written approval is obtained from the Consultant.

		.3 The use of permanent facilities for temporary construction service will not affect in any way the commencement day of the warranty period.

		.4 Temporary heating during the construction period will be provided as described in Division 01.



		1.18 Temporary Facilities and Controls

		.1 Refer to Section 01 56 00.

		.2 Prior to start of each work period in occupied area, install temporary protection to prevent damage to any personal property or furnishing. Coordinate with Owner’s representative if any furniture must be relocated to facilitate work.

		.3 Take necessary steps to ensure that required firefighting apparatus is accessible at all times. Flammable materials shall be kept in suitable places outside the building.



		1.19 Product Requirements

		.1 Refer to Section 01 61 00.

		.2 The design, manufacture and testing of electrical equipment and materials shall conform to or exceed the latest applicable CSA, IEEE, and ANSI standards.

		.3 All materials must be new and be ULC or CSA listed. Any materials not covered by the aforementioned listing standards shall be tested and approved by an independent testing laboratory, Technical inspection Services, or other government agency.

		.4 Materials and equipment are specifically described and named in this Specification in order to establish a standard of material and workmanship.

		.5 Materials required for performance of work shall be new and the best of their respective kinds and of uniform pattern throughout work.

		.6 Materials shall be of Canadian manufacture where obtainable. Materials of foreign manufacture, unless specified, shall be approved before being used.

		.7 Equipment items shall be standard products of approved manufacturers. Identical units of equipment shall be of same manufacturer. In any unit of equipment, identical component parts shall be of same manufacturer, but the various component parts com...

		.8 Chemical and physical properties of materials and design performance characteristics and methods of construction and installation of items of equipment, specified herein, shall be in accordance with latest issue of applicable Standards or Authoriti...

		.9 Materials shall bear approval labels as required by Code and/or Inspection Authorities.

		.10 Install materials in strict accordance with manufacturer's recommendations.

		.11 Include items of material and equipment not specifically noted on Drawings or mentioned in Specification but which are necessary to make a complete and operating installation.

		.12 Remove materials, condemned as not approved for use, from job site and deliver and install suitable approved materials in their place.

		.13 Unless otherwise noted, equipment and material specifications in Sections of the Specification governed by this Section are based on products of a manufacturer selected by the Consultant for the purpose of setting a standard of quality, size, perf...

		.14 In most instances the names of acceptable manufacturers are also stated for materials and equipment, and you may base your tender price on equipment and materials produced by either the specified manufacturer or a manufacturer listed as acceptable.

		.15 For any items of equipment, material, or for any system where acceptable manufacturers are not stated, you must provide only the equipment, material or system specified.

		.16 If materials or equipment manufactured and/or supplied by a manufacturer named in the specifications are used in lieu of products of the manufacturer noted as “basis of design”, be responsible for ensuring that the substituted material or equipmen...

		.17 In addition to the manufacturers specified or named as acceptable, the Contractor may propose substitute manufacturers of equipment and/or apparatus to the Consultant for acceptance, listing in each case a corresponding credit for each substitute ...

		.18 Where a manufacturer is not listed for a particular product, it will be deemed to mean that the Contractor will provide the specified manufacturer's product.



		1.20 Examination and Preparation

		.1 Refer to Section 01 71 00.

		.2 Examine the existing equipment, the site and surrounding areas and be fully informed as to the conditions and limitations under which the work has to be executed. Claims for additional costs will not be entertained with respect to conditions which ...

		.3 Examine work upon which your work depends. Report in writing defects in such work. Application of your work shall be deemed acceptance of work upon which your work depends.

		.4 Drawings are, in part, diagrammatic and are intended to convey scope of work and indicate general and approximate location, arrangement and sizes of equipment, piping, and similar items. Obtain more accurate information about locations, arrangement...

		.5 Where job conditions require reasonable changes in indicated locations and arrangements, make such changes with approval of the Consultant at no additional cost to the Owner. Similarly, where existing conditions interfere with new installation and ...



		1.21 Cutting and Patching

		.1 Refer to Section 01 73 29.

		.2 The Electrical Contractor will be responsible for all cutting and patching required for the electrical installation. Structural members are not to be cut without the consent of the Consultant.

		.3 All cutting and patching required under Division 26, Division 27, and Division 28 shall be in accordance with Division 01. Layout such work for approval before undertaking same.

		.4 Cutting shall be kept to an absolute minimum and performed in a neat and workmanlike manner using the proper tools and equipment. Caution shall be exercised in all cutting and procedures to ensure that concealed services are not affected. Do not cu...

		.5 Assume responsibility for prompt installation of Work in advance of concrete pouring or similar Work. Should any cutting or repairing of finished/unfinished Work be required because such installation was not done, employ the particular trade, whose...



		1.22 Cleaning and Waste Management

		.1 Refer to Section 01 74 00.

		.2 The Contractor and associated sub trades, at all times during construction, to keep the site free of all debris, boxes, packing, etc., resulting from work of this trade. At the completion of this work, the electrical installation is to be left in a...

		.3 Clean and repair existing materials and equipment which remain or are to be reused.

		.4 Luminaires to be reinstalled: Remove existing luminaires for cleaning. Use mild detergent to clean all exterior and interior surfaces; rinse with clean water and wipe dry. Replace lamps, ballasts and broken electrical parts.

		.5 Assume responsibility for removing tools and waste materials on completion of Work, and leave Work in clean and perfect condition.



		1.23 Starting and Adjusting

		.1 Refer to Section 01 75 00.

		.2 Conduct acceptance tests to demonstrate that the equipment and systems actually meet the specified requirements. Tests may be conducted as soon as conditions permit, and consequently make all changes, adjustments, or replacements required as the pr...

		.3 Make tests of equipment and wiring at times requested.

		.4 Tests shall include meggered insulation values, voltage and current readings to determine balance of panels and feeders under full load, and operation of each piece of equipment for correct operation.

		.5 Supply meters, materials and personnel as required to carry out these tests.

		.6 Test electrical work to standards and function of Specification and applicable codes in an approved manner. Replace defective equipment and wiring with new material and leave entire system in complete first class operating condition.

		.7 Connect single phase loads so that there is the least possible unbalance of the supply phases.

		.8 Submit all test results in report format.

		.9 Trial Usage

		.1 The Consultant reserves the right to use any system, piece of equipment, device, or material for such reasonable lengths of time and at such times as may be required to make a complete and thorough test of the same, or for the purpose of learning o...

		.2 Perform and pay for all costs associated with any testing required on the system components where, in the opinion of the Consultant the equipment manufacturer's ratings or specified performance is not being achieved.





		1.24 Closeout Procedures

		.1 Refer to Section 01 77 00.

		.2 The Consultant will carry out inspections and prepare deficiency list for action by the Contractor, during and on completion of project.

		.3 Building Permit Compliance

		.1 Provide a minimum of 10 business days notice to the Consultant for scheduling of Consultant’s occupancy inspection.

		.2 Prior to requesting the Consultant’s letter “Review of General Conformance” for submission to the municipal building department to allow occupancy, the following items must be complete and submitted to the Consultant, as applicable:

		.1 General

		.1 Submit all applicable inspection reports from Authorities Having Jurisdiction.

		.2 Continuity of fire separations at service penetrations must be complete.



		.2 Electrical

		.1 Provide Certificate of Acceptance from Electrical Inspection Department.

		.2 Any devices not installed must have the wiring made safe and terminated in an outlet box complete with cover.

		.3 All outlets must have cover plates installed. All electrical equipment not located in service rooms must have covers and/or doors installed complete.

		.4 Emergency lighting system must be operational and tested by the Contractor. Where battery units and remote heads are indicated on the drawing, provide certification letter from equipment manufacturer indicating the system meets code requirements.

		.5 Simulate normal power failure within the premises in the presence of the consultant and the owner’s representative. Test and verify exit lights and emergency lighting operations under emergency conditions. Submit letter of certification copy to the...

		.6 All exit lights must be installed and operational.



		.3 Electronic Safety and Security

		.1 Fire alarm system and devices must be operational. Submit fire alarm verification report per CAN/ULC-S537, and submit audibility test. Indicate tap settings of all signalling devices.

		.2 Functional testing of the fire alarm system and interconnected systems per CAN/ULC-S1001 must be completed.





		.3 If any of the above items have not been completed at the time of Consultant’s Inspection, and the letter of "assurance of professional field review and compliance" cannot be issued, any costs for subsequent Inspections will be charged to the Contra...





		1.25 Closeout Submittals

		.1 Refer to Section 01 78 00.

		.2 Project Record Documents

		.1 Provide extra sets of white prints on which to make, as the job progresses, all approved changes and deviations from the original drawings. Complete as-built drawings accurately marked up in red ink must be submitted for review by the Consultant be...

		.2 Changes and deviations include those made by addenda, change orders, and supplemental instructions, and changes and deviations to be marked on the white print record drawings indicated on supplemental drawings issued with addenda, change orders, an...

		.3 Upon substantial completion of the work, obtain a set of reproducible white prints of the drawings and neatly amend the print in accordance with the marked-up white prints to produce a true "as-built" set of drawings.

		.4 As-built drawings are to indicate all circuiting as installed and all distribution junction box locations as well as conduit routes.

		.5 As-Built Revit drawings

		.1 Request BIM release form from the Consultant, and submit completed form back to the Consultant.

		.2 Transfer the information from the “as-built” white prints to the files, and submit to the Consultant for review.

		.3 Employ a competent computer draftsperson to indicate changes on the electronic set of as-built drawings. Provide drawings in PDF and AutoCAD formats.

		.4 Submit three (3) USB flash drives including as-built drawings in AutoCAD format, one with each O&M manual.

		.5 Provide three (3) sets of full size as-built drawings in hard copy format, one with each O&M manual.



		.6 As-built Single Line Diagram

		.1 Provide in Main Electrical Room one wall mounted copy of as-built Single Line Diagram on 6 mm (1/4 in) foam board.

		.2 As-built Single Line Diagram to indicate manufacturer name and catalogue numbers of as-installed products.





		.3 Operations and Maintenance (O&M) Data

		.1 Submit two complete sets of Operation and Maintenance instruction manuals in hard copy, and one in electronic format. Include in each copy of the manual:

		.1 Verification certificates for installation of life safety systems by the manufacturer’s representative.

		.2 A copy of "reviewed" shop drawings.

		.3 Complete explanation of operating principles and sequences.

		.4 Recommended maintenance practices and precautions.

		.5 Complete wiring and connection diagrams.

		.6 Certificates of guarantees.



		.2 Ensure that operating and maintenance instructions are specific and apply to the model and types of equipment provided.

		.3 Include attendance records for each training session in the O&M manual.



		.4 Warranties

		.1 Submit a written guarantee to the Owner for one year from the date of acceptance. This guarantee shall bind the contractor to correct, replace or repair promptly any defective equipment workmanship without cost to the Owner.

		.2 All equipment, materials and workmanship shall be unconditionally guaranteed for a minimum period of one year from the date of acceptance.

		.3 Provide warranty certificates, wherever given or required, in excess of the normal warranty period showing the name of the firm giving the warranty, dated and acknowledged, on specific equipment and systems.

		.4 Warranties for temperature controls and building automation systems will start on the date of verification of acceptance by the Consultant.

		.5 Include these certificates with the maintenance and operating manuals in the appropriate sections.







		2. Products – Not Used

		3. Execution

		3.01 Demolition

		.1 Refer to Division 02 and Section 26 05 05.

		.2 Remove all electrical equipment and devices on redundant structures. Make safe all circuits, and provide continuity of remaining circuits.

		.3 To make safe: Withdraw redundant wiring and remove unwanted conduit/wiring and accessories. Position breakers to OFF position and update panel schedules.

		.4 Make safe any redundant mechanical devices as shown on mechanical drawings.

		.5 Maintain continuity of existing services for other circuits/devices serving areas outside the Work area. Provide additional wiring/conduits/boxes etc. to suit existing services to be maintained and also implement new Work as detailed.

		.6 Allow for this work in Tender Price.

		.7 Turn over designated equipment to the Owner. Dispose of unwanted materials and equipment.



		3.02 Concrete Work

		.1 Refer to Division 03 – Concrete and Section 26 05 29.

		.2 Provide all concrete work required for the electrical work. Reinstall surfacing as per architectural requirements.

		.3 Provide a 100 mm (4 in) high concrete housekeeping pad for floor mounted electrical distribution equipment, such as the following:

		.1 Transformers.

		.2 Switchgear and switchboards.

		.3 Distribution panelboards.

		.4 Engine Generators.

		.5 Uninterruptible Power Supplies and batteries.

		.6 Transfer Switches.





		3.03 Lintels

		.1 Refer to Division 04 – Masonry.

		.2 Lintels for openings in masonry shall conform with requirements of by-laws, and as approved by the Structural Engineer.

		.3 Pay all costs for lintels over openings, required solely by the electrical trades, not shown on architectural or structural drawings.



		3.04 Metals

		.1 Refer to Division 05 – Metals.

		.2 Steel construction required solely for the work of this trade, and not shown on architectural or structural drawings shall be provided by this Division to the requirements of Division 05.



		3.05 Flashing and Sheet Metal

		.1 Refer to Section 07 60 00.

		.2 Flash all conduits and systems passing through roof or built into an outside wall, or a waterproof floor.

		.3 Provide copper flashing for sleeves passing through exterior walls or waterproof floors.



		3.06 Firestopping

		.1 Provide firestopping in accordance with Section 07 84 00 and Section 26 05 44.13.

		.2 Ensure that fire ratings of floors and walls are maintained.

		.3 Provide ULC classified firestopping products by 3M, Hilti, STI, or approved equal which have been tested in accordance with CAN/ULC-S115.

		.4 Pack clearance spaces, fill all spaces between openings, pipes and ducts passing through fire separations and install firestopping systems in accordance with the appropriate ULC system number for the products and type of penetration.

		.5 Install firestopping systems using personnel trained or instructed by the product manufacturer.



		3.07 Access Doors

		.1 Provide access doors in accordance with Section 08 31 00.

		.2 Before commencing installation of work, coordinate with other trades and prepare on a set of reflected ceiling plans and wall elevations, complete layouts of access doors. Submit these layouts for Consultant’s review and show exact sizes and locati...

		.3 Group conduit work to ensure the minimum number of access doors is required.

		.4 Access doors are to be installed by the trade responsible for the particular type of construction in which the doors are required.



		3.08 Painting and Finishes

		.1 Refer to Section 09 91 00.

		.2 Shop finish metal enclosure surfaces by application of rust resistant primer inside and outside, and at least two coats of finish enamel.

		.3 Repair and finish factory finished equipment, damaged, or scratched during installation, in an approved manner.

		.4 All structural steel including hangers, brackets, supports and other ferrous metals shall be shop or factory prime painted wherever practicable. Wherever structural steel including hangers, brackets, supports, and other ferrous metals cannot be sho...

		.5 Primary and final painting for Work, other than items specified as factory primed or finished, will be performed as described in Division 09 – Finishes.

		.6 All electrical fittings, supports, hanger rods, pull boxes, channel frames, conduit racks, outlet boxes, brackets, clamps etc., to have galvanized finish or paint finish over corrosion-resistant primer.

		.7 All panelboards, motor starters etc., to be factory finished with baked on enamel. All enamel to be baked on gloss over corrosion resistant primer.

		.8 Touch up minor damage to finish on factory finished equipment. Items suffering major damage to finish shall be replaced at the direction of the Consultant.

		.9 Protect work so that finishes will not be damaged or marred during construction. Maintain the necessary protection until completion of the work.

		.10 Provide all exposed ferrous metal work on equipment with at least one factory prime coat, or paint one prime coat on job. Clean up or wire brush all equipment, etc., before painting.

		.11 For factory applied finishes, repaint or refinish surfaces damaged during shipment, erection or construction work.



		3.09 Location of Outlets

		.1 Refer to Architectural drawings for dimensions denoting exact locations.

		.2 The Consultant reserves the right to change the location of outlets to within 3 m from the point indicated on the plans without extra charge providing the Contractor is advised before installation is made.

		.3 Location of lighting, convenience, telephone, power, and communication outlets shall be subject to change, without extra cost to Owners, provided information is given prior to installation. No extra amount will be paid for extra labour and material...

		.4 Coordinate location of boxes with latest architectural drawings and instructions to suit door swings, millwork etc. prior to rough-in.



		3.10 Mounting Heights and Device Locations

		.1 Refer to architectural drawings for exact location of electrical equipment and devices.

		.2 Architectural elevations take precedence over electrical elevations. If there are conflicts between architectural and electrical, adjust locations of electrical equipment at no additional cost to the owner.

		.3 Prior to roughing-in, the contractor is to mark locations of electrical equipment and devices for conflicts with architectural, studs, etc. If conflicts are noted, inform the Consultant for a decision prior to commencing the rough-in.

		.4 Mounting heights of equipment and devices listed below is from finished floor to centreline of equipment, unless specified or indicated otherwise.

		.5 If mounting height of equipment is not specified or indicated, verify before proceeding with installation.

		.6 Install electrical equipment at following heights above finished floor (AFF). Dimensions are to centre of device unless indicated otherwise.

		.1 Power door operator push buttons: 1000 mm.

		.2 HVAC thermostats and manual HVAC controls: 1200 mm.

		.3 Local switches, and manual lighting control devices:

		.1 1100 mm.

		.2 Locate on lock side of door.



		.4 System furniture service fittings: to suit furniture layout.

		.5 Wall receptacles:

		.1 General: min. 400 mm AFF.

		.2 Above top of counters: 175 mm.

		.3 Above top of continuous baseboard heater, or mechanical heating/radiation units: 75 mm to bottom of device.

		.4 In fan rooms, mechanical rooms, and electrical rooms: 1100 mm.

		.5 For electric ranges: 130 mm.



		.6 Outlets in raceways or millwork to be located as per Architectural details.

		.7 Door bell pushbuttons: 1100 mm.

		.8 Panelboards: as indicated in Section 26 24 16.

		.9 Emergency lighting remote heads: 300 mm below finished ceiling, or 2400 mm AFF for exposed areas or areas with ceiling height above 2750 mm (9 ft).

		.10 Communications:

		.1 Typical communication outlets (voice and data): 400 mm.

		.2 Communications outlets for wall mounted telephones, intercom, or similar: 1100 mm.

		.3 Television outlets: 200 mm below finished ceiling.

		.4 Wall mounted public address speakers: 2100 mm.

		.5 Clocks: 2100 mm.



		.11 Access control card readers and keypads: 900 mm.

		.12 Fire alarm manual pull stations: 1200 mm.

		.13 Wall mounted fire alarm audible devices, including bells or horns:

		.1 2300 mm to the top of the device in areas of ceiling height 2450 mm or greater.

		.2 150 mm below the finished ceiling for ceiling heights less than 2450 mm, measured to the top of the device.



		.14 Wall mounted fire alarm visible signal devices, including strobes: 2300 mm.





		3.11 Manufacturer’s Instructions

		.1 Where the specifications call for an installation to be made in accordance with Manufacturer’s recommendations, a copy of such recommendations shall be at all times be kept on the job site and be available to the Owner’s Representative.

		.2 Follow manufacturer’s instructions where they cover points now specifically indicated on the drawings and specifications. If they are in conflict with the drawings and specifications obtain clarification from the Consultant before starting work.



		3.12 Tests and Acceptance

		.1 The operation of the equipment and electrical system does not constitute an acceptance of the work by the Owner. The final acceptance is to be made after the Contractor has adjusted his equipment and demonstrated that it fulfills the requirements o...

		.2 Testing of all systems shall be performed in the presence of the Owner’s designated representative. The contractor shall give 72 hours advance notice to the Owner before beginning the tests.

		.3 Upon completion of the installation, the Contractor shall furnish certificates of approval from all authorities having jurisdiction, as applicable. Contractor shall demonstrate that work is complete and in perfect operating condition, with raceway ...

		.4 Provide labour and material to conduct the integrated systems testing of interconnected life safety systems in accordance with CAN/ULC-S1001-11.



		3.13 Closeout Activities

		.1 Refer to Section 01 79 00.

		.2 In the presence of the Owner, demonstrate the proper operation of all systems.

		.3 Instruct the Owner's designated representatives in all aspects of the operation and maintenance of systems and equipment listed in the trade sections governed by this Section. Obtain in writing from the Consultant a list of the Owner's representati...

		.4 Arrange for and pay for the services of qualified service technicians and other manufacturer's representatives required for instruction of specialized portions of the installation.








Mulock House Adaptive SELECTIVE DEMOLITION Section 26 05 05
Re-Use, Newmarket FOR ELECTRICAL Page 1 of 4
Project No. ED-22-107

1. GENERAL

1.01  SECTION INCLUDES

N Work in existing facilities.

2 Electrical demolition.

1.02  RELATED REQUIREMENTS

. Section 02 41 19 — Selective Demolition.

1.03 SCHEDULING
. Refer to Section 01 14 00, and Section 01 73 00.

2 All work in the existing building, other than minor works required to permit
construction of the new Work, is to be performed in such a manner as to
not disrupt the building operations.

3 All systems are to be kept in full operation during normal building hours.
4 Coordinate any noise generating works that disrupt the building operation

to be carried out after/before normal operating hours.

2. PRODUCTS

2.01  MATERIALS
N Materials and equipment for patching and extending work: As specified in

individual sections.

3. EXECUTION

3.01 EXAMINATION
N Verification of Conditions

N Verify field measurements and circuiting arrangements are as
shown on Drawings.

2 Verify that abandoned wiring and equipment serve only
abandoned facilities.

3 Demolition drawings are based on visual field observations and
conditions derived from existing drawings, and do not assess the
interiors of electrical equipment. Report discrepancies to the
Consultant before disturbing existing installation.
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3.02

4

Beginning of demolition means installer accepts existing
conditions.

2 Tracing Existing Electrical Circuits

N

Trace all circuits in the area of work listed as existing, and verify
existing conditions prior to any modifications as indicated.

Where drawings indicate “connect fo existing circuit”, use a spare
breaker, where available. Otherwise, verify existing load with a
meter and advise the Consultant if the additional load will cause a
circuit to trip.

Where provided panelboard schedules indicate "Existing Circuit" or
similar, provide the correct description for the circuit. Existing
Circuit will not be acceptable in the final panelboard schedules
submitted as part of closeout submittals.

3 Existing Cabling in Return Air Plenums

N

In ceilings being used as a return air-plenum, Contractor to review
existing low-voltage cabling uncovered as part of the work.

Immediately notify the Consultant if any cables identified are not
plenum rated (i.e. CMP, or FTé rated).

4 Existing feeders to remain.

N

PREPARATION

Where the drawings call for the re-use of existing feeders and re-
connection to new equipment, (such as when equipment is
replaced like-for-like), confirm the size and quantity of conductors
of the existing feeder, and provide lug kits on new equipment
suitable for the existing feeder.

. Coordinate utility service outages with utility company.

2 Provide temporary wiring and connections fo maintain existing systems in
service during consfruction. When work must be performed on energized
equipment or circuits, use personnel experienced in such operations.

3 Existing elecftrical service: Maintain existing system in service until new
system is complete and ready for service. Disable system only to make
switch overs and connections. Obtain permission from Owner at least 24
hours before partially or completely disabling system. Minimize outage
duration. Make temporary connections to maintain service in areas
adjacent to work area.
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3.03

N

Existing Telephone System: Maintain existing system in service. Notify
Owner at least 24 hours before partially or completely disabling system.
Minimize outage duration. Make temporary connections to maintain
service in areas adjacent to work area.

Existing Fire Alarm System: Maintain existing system in service. Minimize
outage duration. Provide fire watch as required. Make temporary
connections to maintain service in areas adjacent to work area.

DEMOLITION

Disconnect electrical systems in walls, floors, and ceilings scheduled for
removal.

Demolish and extend existing electrical work to Section 02 41 19, and this
Section.

Remove, relocate, and extend existing installations to accommodate new
construction.

Remove abandoned wiring to source of supply.

When relocating or removing equipment, should any circuits be
abandoned, the conductors to these circuits must be removed or
properly tferminated as detailed in Ontario Electrical Safety Code (OESC)
bulletin 12-25-5, or latest revision.

Provide knockout fillers when removing circuits from any panelboard or
splitter.

Remove exposed abandoned conduit, including abandoned conduit
above accessible ceiling finishes. Cut conduit flush with walls and floors,
and patch surfaces.

Disconnect abandoned outlets and remove devices. Remove
abandoned outlets if conduit servicing them is abandoned and removed.
Provide blank cover for abandoned outlets which are not removed.

Disconnect and remove abandoned panelboards and distribution
equipment.

Disconnect and remove electrical devices and equipment serving
utilization equipment that has been removed.

Disconnect and remove abandoned luminaires. Remove brackets, stems,
hangers, and other accessories.

Repair adjacent construction and finishes damaged during demolition
and extension work.
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13 Extend existing installations using materials and methods compatible with
existing electrical installations, or as specified.

.14 Maintain continuity of existing services for other circuits/devices serving
areas outside the Work area. Provide additional wiring/conduits/boxes
etc. to suit existing services to be maintained, and also implement new
Work as detailed.

.15 During demolition, the contractor must exercise great care to preserve
the architecturally significant features that are to remain intact. Refer to
the architectural drawings for existing features that must be preserved.
The contractor's bid should account for the intensive labour required to
carry out the demolition scope of work.

3.04  RESTORATION

N Install relocated materials and equipment under the provisions of
Division 01.

3.05 CLEANING

N Clean and repair existing materials and equipment which remain or are to
be reused.

2 Luminaires: Remove existing luminaires for cleaning. Use mild detergent to
clean all exterior and interior surfaces; rinse with clean water and wipe
dry. Replace lamps, ballasts, and broken electrical parts.

3 Waste Management
. Turn over designated equipment to the Owner.
2 Dispose of unwanted materials and equipment.

3.06 PROTECTION

. Maintain access to existing electrical installations which remain active.
Modify installation or provide access panels as appropriate.

End of Section





		1. General

		1.01 Section Includes

		.1 Work in existing facilities.

		.2 Electrical demolition.



		1.02 Related Requirements

		.1 Section 02 41 19 – Selective Demolition.



		1.03 Scheduling

		.1 Refer to Section 01 14 00, and Section 01 73 00.

		.2 All work in the existing building, other than minor works required to permit construction of the new Work, is to be performed in such a manner as to not disrupt the building operations.

		.3 All systems are to be kept in full operation during normal building hours.

		.4 Coordinate any noise generating works that disrupt the building operation to be carried out after/before normal operating hours.





		2. Products

		2.01 Materials

		.1 Materials and equipment for patching and extending work: As specified in individual sections.





		3. Execution

		3.01 Examination

		.1 Verification of Conditions

		.1 Verify field measurements and circuiting arrangements are as shown on Drawings.

		.2 Verify that abandoned wiring and equipment serve only abandoned facilities.

		.3 Demolition drawings are based on visual field observations and conditions derived from existing drawings, and do not assess the interiors of electrical equipment. Report discrepancies to the Consultant before disturbing existing installation.

		.4 Beginning of demolition means installer accepts existing conditions.



		.2 Tracing Existing Electrical Circuits

		.1 Trace all circuits in the area of work listed as existing, and verify existing conditions prior to any modifications as indicated.

		.2 Where drawings indicate “connect to existing circuit”, use a spare breaker, where available. Otherwise, verify existing load with a meter and advise the Consultant if the additional load will cause a circuit to trip.

		.3 Where provided panelboard schedules indicate "Existing Circuit" or similar, provide the correct description for the circuit. Existing Circuit will not be acceptable in the final panelboard schedules submitted as part of closeout submittals.



		.3 Existing Cabling in Return Air Plenums

		.1 In ceilings being used as a return air-plenum, Contractor to review existing low-voltage cabling uncovered as part of the work.

		.2 Immediately notify the Consultant if any cables identified are not plenum rated (i.e. CMP, or FT6 rated).



		.4 Existing feeders to remain.

		.1 Where the drawings call for the re-use of existing feeders and re-connection to new equipment, (such as when equipment is replaced like-for-like), confirm the size and quantity of conductors of the existing feeder, and provide lug kits on new equip...





		3.02 Preparation

		.1 Coordinate utility service outages with utility company.

		.2 Provide temporary wiring and connections to maintain existing systems in service during construction. When work must be performed on energized equipment or circuits, use personnel experienced in such operations.

		.3 Existing electrical service: Maintain existing system in service until new system is complete and ready for service. Disable system only to make switch overs and connections. Obtain permission from Owner at least 24 hours before partially or comple...

		.4 Existing Telephone System: Maintain existing system in service. Notify Owner at least 24 hours before partially or completely disabling system. Minimize outage duration. Make temporary connections to maintain service in areas adjacent to work area.

		.5 Existing Fire Alarm System: Maintain existing system in service. Minimize outage duration. Provide fire watch as required. Make temporary connections to maintain service in areas adjacent to work area.



		3.03 Demolition

		.1 Disconnect electrical systems in walls, floors, and ceilings scheduled for removal.

		.2 Demolish and extend existing electrical work to Section 02 41 19, and this Section.

		.3 Remove, relocate, and extend existing installations to accommodate new construction.

		.4 Remove abandoned wiring to source of supply.

		.5 When relocating or removing equipment, should any circuits be abandoned, the conductors to these circuits must be removed or properly terminated as detailed in Ontario Electrical Safety Code (OESC) bulletin 12-25-5, or latest revision.

		.6 Provide knockout fillers when removing circuits from any panelboard or splitter.

		.7 Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling finishes. Cut conduit flush with walls and floors, and patch surfaces.

		.8 Disconnect abandoned outlets and remove devices. Remove abandoned outlets if conduit servicing them is abandoned and removed. Provide blank cover for abandoned outlets which are not removed.

		.9 Disconnect and remove abandoned panelboards and distribution equipment.

		.10 Disconnect and remove electrical devices and equipment serving utilization equipment that has been removed.

		.11 Disconnect and remove abandoned luminaires. Remove brackets, stems, hangers, and other accessories.

		.12 Repair adjacent construction and finishes damaged during demolition and extension work.

		.13 Extend existing installations using materials and methods compatible with existing electrical installations, or as specified.

		.14 Maintain continuity of existing services for other circuits/devices serving areas outside the Work area. Provide additional wiring/conduits/boxes etc. to suit existing services to be maintained, and also implement new Work as detailed.

		.15 During demolition, the contractor must exercise great care to preserve the architecturally significant features that are to remain intact. Refer to the architectural drawings for existing features that must be preserved. The contractor's bid shoul...



		3.04 Restoration

		.1 Install relocated materials and equipment under the provisions of Division 01.



		3.05 Cleaning

		.1 Clean and repair existing materials and equipment which remain or are to be reused.

		.2 Luminaires: Remove existing luminaires for cleaning. Use mild detergent to clean all exterior and interior surfaces; rinse with clean water and wipe dry. Replace lamps, ballasts, and broken electrical parts.

		.3 Waste Management

		.1 Turn over designated equipment to the Owner.

		.2 Dispose of unwanted materials and equipment.





		3.06 Protection

		.1 Maintain access to existing electrical installations which remain active. Modify installation or provide access panels as appropriate.
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1. GENERAL

1.01  SECTION INCLUDES

N Building wire and cable.

N

Armoured cable.

2 Metal clad cable.
3 Fire resistive cables.
4 Wiring connectors and connections.
2 Permitted voltage drop for feeder and branch circuits.

1.02  REFERENCES

. CSA Group:

N

CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition),
Safety Standard for Electrical Installations.

2 Ontario Electrical Safety Code (28th edition/2021).
3 CSA C22.2 No. 0.3-09 (R2019), Test methods for electrical wires and
cables.
4 CSA C22.2 No. 48-15, Nonmetdallic sheathed cable.
) CSA C22.2 No. 51-14, Armoured cables.
o) CSA C22.2 No. 52-15, Underground secondary and service-
enfrance cables.
7 CSA C22.2 No. 65-13, Wire connectors.
.8 CSA C22.2 No. 75-17, Thermoplastic insulated wires and cables.
.9 CSA C22.2 No. 123-16, Aluminum sheathed cables.
.10 CSA C22.2 No. 131-14, Type TECK 90 cable.
2 NECA (National Electrical Contractors Association) - Standard of
Installation.
3 NETA (International Electrical Testing Association) - ATS-2021 - Acceptance

Testing Specifications for Electrical Power Distribution Equipment and
Systems.
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4 CAN/ULC-S139:2017 - Standard Method of Fire Test for Evaluation of
Integrity of Electrical Power, Data and Optical Fibre Cables.

1.03 COORDINATION

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

1.04 CLOSEOUT SUBMITTALS

N Record Documents: Indicate as-constructed feeder sizes on single line
diagram.

2 Megger test results.

3 Fire rated cables: manufacturer’s certification that the cables have been
installed in accordance with the manufacturer’s instructions.

1.05 QUALIFICATIONS

N Manufacturer: Company specializing in manufacturing products specified
in this Section with minimum three years’ experience.

2. PRODUCTS

201  MANUFACTURERS

N American Wire Group.

2 General Cable.
3 Nexans.

4 Prysmian.

.5 Southwire.

2.02 REGULATORY REQUIREMENTS

. Provide products listed and classified by CSA Group as suitable for the
purpose specified and indicated.

203 CONDUCTOR MATERIAL

N Submit bid based on copper conductors only.

2 Aluminum: Not permitted.
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2.04 BUILDING WIRE

N RW90:

N

S, B O VN N

Single copper conductor.

Minimum 12 AWG for branch circuit wiring.
Minimum 14 AWG for 120 V confrol wiring.
Chemically cross-linked polyethylene insulation.
Rated for 90°C, 600 V.

Suitable for handling to minus 40°C.

For interior installations in conduit.

Single copper conductor.

Minimum 12 AWG for branch circuit wiring.
Minimum 14 AWG for 120 V confrol wiring.
Chemically cross-linked polyethylene insulation.
Rated for 90°C, 1000 V.

Suitable for handling to -40°C.

For exterior installations in conduit.

3 T90 Nylon:

1
2
3
4

.5

Single copper conductor.

Thin wall PVC insulation with nylon covering.

Rated for 90°C, 600 V.

May be used up to size 10 AWG for interior installations.

Base conduit fill on RW?0 cable diameters.

2.05 ARMOURED CABLE

. General

.

Connectors: standard as required, complete with anti-short rings.
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2 Runs to be limited to fixture drops, and runs to devices in walls and
partitions, maximum horizontal runs in exposed areas and ceiling
spaces to be 1.8 m (6 ft).

3 Do not daisy chain (leap frog) luminaires with armoured cable.
2 Type AC:

. Two, three or four copper conductors rated RW90, 1000 V.

2 Bare copper ground wire.

3 Insulation Voltage Rating: 600 V.

A4 Insulation Temperature Rating: 20°C (194°F).
5 Insulation Material: Thermoplastic.

.6 Overall interlocked aluminum tape armour.

3 Type SPC?0:

N Use for LED lighting, fluorescent dimming conftrols, and other SMART
building applications.

2 Colour coded cable with power, control, and signal under one
cable.

3 12-2C Power with a 16-2C Control.

4 Bare copper ground wire.

.5 Insulation Voltage Rating: 600 V.

.6 Insulation Temperature Rating: 0°C (194°F).

7 Insulation Material: Thermoplastic.

2.06  FIRE RESISTIVE CABLES

N General:

. 2 hour fire rating to CAN/ULC-S139 and to meet 2012 Ontario
Building Code rule 3.2.7.10.

2 Alternative means of compliance:

N Conduits encased in a minimum of 50 mm (2 in) of
concrete.
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2 Be protected by a fire rated assembly listed to achieve the
minimum fire rating as indicated.

2 Manufacturers:
N nVent Pyrotenax 1850 series Mineral Insulated (MI) cable.

2 VITALink MC Brand Type MC-RC?0, manufactured by Marmon Wire
& Cable Inc. (listed by ULC under ULC category code ‘FHIT7’ or
‘FHJR7’, dated 19 May 2015). This cable is not to be installed in
conduit.

N Request quotation from manufacturer or manufacturer’s
representative for field certification of installed Vitalink
cables prior to requesting Consultant’s construction field

review.

2 Power cable must be installed according to UL protocol
FHIT7.120 - Electrical circuit integrity systems certified in
Canada.

3 Prysmian Lifeline RC?0 cable.

N Installation in accordance with UL protocol FHIT7-51, and
FHIT7-51A.

2 System makes use of Remke connectors and Resolve

boxes, with no substitutions.
3 Substitution Limitations:

. Substitutions may only be considered by the Consultant if the
product is listed by ULC under ULC Category Codes ‘FHIT7’ or
‘FHJR7".

2.07  TECK90 CABLE
N Single, three, or four conductors as indicated on drawings.
2 Cable to CSA C22.2 No. 131.
3 Conductors:
N Grounding conductor: copper.
2 Circuit conductors: copper, size as indicated.
A4 Insulation: Cross-linked polyethylene (XLPE), type RW90, rating: 600 V.

) Inner jacket: polyvinyl chloride.
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.6 Armour: interlocking aluminum.
V4 Overall covering: thermoplastic.
.8 Fastenings:

N One-hole steel straps to secure surface cables 50 mm diameter
and smaller. Two-hole steel straps for cables larger than 50 mm

diameter.
2 Channel type supports for two or more cables af 1500 mm cenfres.
3 Threaded rods: 6 mm diameter to support suspended channels.

.9 Connectors: Watertight, approved for TECK cable.

208 CONDUCTOR PULLING LUBRICANT

. Where pulling lubricant is required, use non-wax based cable lubricants
compatible with cable manufacturer recommendations, such as
American Polywater.

209 CONNECTORS

. Armoured cable connectors must be proper squeeze type connectors
and plastic anti-short bushings at ferminations.

2 Connectors for conductors connecting to devices as per local governing
electrical requirements to be equal to IDI Electric (Canada) Ltd., "Ideal”
No. 451, No. 452, and No. 453, "Wing-Nut", CSA certified, 600 V, rated
pressure type connectors.

3 For conductors sized 3/0 AWG and greater, provide long barrel double
crimp, two (2) hole compression type lug connectors, unless otherwise
noted.

2.10  WIRING TERMINATION

. Lugs, ferminals, or screws used for fermination of wiring to be suitable for
copper conductors. Identify wiring with permanent indelible identifying
markings, either numbered or coloured plastic tapes, on both ends of
phase conductors of feeders and branch circuit wiring. Maintain phase
sequence and colour coding throughout.

2 Splice wire, up to and including 6 AWG, with nylon insulated expandable
spring type connectors.

. Thomas & Betts — Marr Max series.
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3 Splice large conductors using compression type connections insulated
with heat shrink sleeves.

N Thomas & Betts — 5400 Series lugs & heat shrink type #s series.

3. EXECUTION

3.01 EXAMINATION
N Verify that field measurements are as indicated.
2 Wire and cable routing indicated is approximate unless dimensioned.

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

A4 Voltage Drop

. Ensure voltage drop in power and control conductors is in
accordance with the requirements of the OESC.

2 Size conductors accordingly when sizes are not identified.

. Feeder conductors: maximum voltage drop of 2%.

2 Branch circuit conductors: maximum voltage drop of 3%.
.5 Verify that mechanical work likely to damage wire and cable has been
completed.
o) Verify that raceway installation is complete and supported.

3.02 PREPARATION
. Completely and thoroughly swab raceway before installing wire.
3.03  INSTALLATION
N Route wire and cable as required to meet project conditions.
2 Install cable to CSA C22.1 and per manufacturer’s installation guidelines.
3 Conduit and cable supports:

N All wiring to be installed in EMT at all exposed areas unless
otherwise specified.

2 All mechanical equipment to be connected with liquid tight
flexible conduit.
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3 Support cables above accessible ceiling, using spring metal clips
to support cables from structure. Do not rest cable on ceiling
panels.

4 Conductors

N Provide separate neutral for each circuit. Common neutrals not

permitted.

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

3 Use stranded conductors for control circuits.

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

5 Use conductor not smaller than 16 AWG for conftrol circuits.

.6 Use 10 AWG conductors for 20 A, 120 V branch circuits longer than
25 m.

.5 Pulling conductors

. Pull all conductors into raceway at same time.

2 Use suitable wire pulling lubricant for building wire 4 AWG and
larger.
3 Neatly frain and lace wiring inside boxes, equipment, and

panelboards.
4 Protect exposed cable from damage.
.6 Connectors
N Use suitable cable fittings and connectors.
2 Clean conductor surfaces before installing lugs and connectors.

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

A4 Use split bolt connectors for copper conductor splices and taps
6 AWG and larger. Tape uninsulated conductors and connector
with electrical tape to 150 per cent of insulation rating of
conductor.

) Use solderless pressure connectors with insulating covers for
copper conductor splices and taps, 8 AWG and smaller.
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.6 Use insulated spring wire connectors with plastic caps for copper
conductor splices and taps, 10 AWG and smaller.

Identification

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

2 Where colour-coded tape is utilized, apply a minimum of 50 mm
(2 in) at terminations, junction and pull boxes and conduit fittings.
Do not paint conductors under any condifion.

3 Utilize colour coding on bussing in panels and, switchgear,
disconnects, and metering cabinets to match conductor colour
coding.

3.04 CONDUCTORS, WIRES, AND CABLES

N

Provide fire rated conductors or provide a fire rated assembly around
conductors used for life safety applications as described in 2012 OBC
3.2.7.10.

Indoor wiring installed in conduit, unless otherwise noted: 600 V "RW90
XLPE".

Wiring in channel back of fluorescent and LED lighting fixtures: 600 V type
GTF or TEW.

Lighting and power branch circuit wiring:
. Copper, minimum 12 AWG.

2 Home runs to lighting and receptacle panels, which exceed 22 m
(75 ft) in length: minimum 10 AWG.

Size wires for 2 per cent maximum voltage drop to farthest outlet on a
maximum 80% loaded circuit.

Outdoor wiring: "“RWU?0 XLPE".

Conductors shall be colour coded. Conductors 10 AWG and smaller shall
have colour impregnated into insulation at time of manufacture.
Conductors size 8 AWG and larger may be colour coded with adhesive
colour coding tape, but only black insulated conductors shall be
employed in this case, except for neutrals which shall be white wherever
possible.

Colour coding as follows:
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N Phase "A" - Red.

2 Phase "B" — Black.

3 Phase "C" - Blue.

A4 Control - Orange.

.5 Ground - Green.

.6 Neutral - White.

.9 Neatly frain circuit wiring in cabinets, panels, pull boxes and junction

boxes and hold with nylon cable ties.

3.05  SITE TESTS AND INSPECTIONS

. Perform continuity tests of all feeders, motor circuits, and branch circuits.

2 Perform insulation-resistance test (megger test) on each feeder. Submit
report to the Consultant.

End of Section





		1. General

		1.01 Section Includes

		.1 Building wire and cable.

		.1 Armoured cable.

		.2 Metal clad cable.

		.3 Fire resistive cables.

		.4 Wiring connectors and connections.



		.2 Permitted voltage drop for feeder and branch circuits.



		1.02 References

		.1 CSA Group:

		.1 CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition), Safety Standard for Electrical Installations.

		.2 Ontario Electrical Safety Code (28th edition/2021).

		.3 CSA C22.2 No. 0.3-09 (R2019), Test methods for electrical wires and cables.

		.4 CSA C22.2 No. 48-15, Nonmetallic sheathed cable.

		.5 CSA C22.2 No. 51-14, Armoured cables.

		.6 CSA C22.2 No. 52-15, Underground secondary and service-entrance cables.

		.7 CSA C22.2 No. 65-13, Wire connectors.

		.8 CSA C22.2 No. 75-17, Thermoplastic insulated wires and cables.

		.9 CSA C22.2 No. 123-16, Aluminum sheathed cables.

		.10 CSA C22.2 No. 131-14, Type TECK 90 cable.



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

		.3 NETA (International Electrical Testing Association) - ATS-2021 - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.

		.4 CAN/ULC-S139:2017 – Standard Method of Fire Test for Evaluation of Integrity of Electrical Power, Data and Optical Fibre Cables.



		1.03 Coordination

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



		1.04 Closeout Submittals

		.1 Record Documents: Indicate as-constructed feeder sizes on single line diagram.

		.2 Megger test results.

		.3 Fire rated cables: manufacturer’s certification that the cables have been installed in accordance with the manufacturer’s instructions.



		1.05 Qualifications

		.1 Manufacturer: Company specializing in manufacturing products specified in this Section with minimum three years’ experience.





		2. Products

		2.01 Manufacturers

		.1 American Wire Group.

		.2 General Cable.

		.3 Nexans.

		.4 Prysmian.

		.5 Southwire.



		2.02 Regulatory Requirements

		.1 Provide products listed and classified by CSA Group as suitable for the purpose specified and indicated.



		2.03 Conductor Material

		.1 Submit bid based on copper conductors only.

		.2 Aluminum: Not permitted.



		2.04 Building Wire

		.1 RW90:

		.1 Single copper conductor.

		.2 Minimum 12 AWG for branch circuit wiring.

		.3 Minimum 14 AWG for 120 V control wiring.

		.4 Chemically cross-linked polyethylene insulation.

		.5 Rated for 90 C, 600 V.

		.6 Suitable for handling to minus 40 C.

		.7 For interior installations in conduit.



		.2 RWU90:

		.1 Single copper conductor.

		.2 Minimum 12 AWG for branch circuit wiring.

		.3 Minimum 14 AWG for 120 V control wiring.

		.4 Chemically cross-linked polyethylene insulation.

		.5 Rated for 90 C, 1000 V.

		.6 Suitable for handling to -40 C.

		.7 For exterior installations in conduit.



		.3 T90 Nylon:

		.1 Single copper conductor.

		.2 Thin wall PVC insulation with nylon covering.

		.3 Rated for 90 C, 600 V.

		.4 May be used up to size 10 AWG for interior installations.

		.5 Base conduit fill on RW90 cable diameters.





		2.05 Armoured Cable

		.1 General

		.1 Connectors: standard as required, complete with anti-short rings.

		.2 Runs to be limited to fixture drops, and runs to devices in walls and partitions, maximum horizontal runs in exposed areas and ceiling spaces to be 1.8 m (6 ft).

		.3 Do not daisy chain (leap frog) luminaires with armoured cable.



		.2 Type AC:

		.1 Two, three or four copper conductors rated RW90, 1000 V.

		.2 Bare copper ground wire.

		.3 Insulation Voltage Rating: 600 V.

		.4 Insulation Temperature Rating: 90 C (194 F).

		.5 Insulation Material: Thermoplastic.

		.6 Overall interlocked aluminum tape armour.



		.3 Type SPC90:

		.1 Use for LED lighting, fluorescent dimming controls, and other SMART building applications.

		.2 Colour coded cable with power, control, and signal under one cable.

		.3 12-2C Power with a 16-2C Control.

		.4 Bare copper ground wire.

		.5 Insulation Voltage Rating: 600 V.

		.6 Insulation Temperature Rating: 90 C (194 F).

		.7 Insulation Material: Thermoplastic.





		2.06 Fire Resistive Cables

		.1 General:

		.1 2 hour fire rating to CAN/ULC-S139 and to meet 2012 Ontario Building Code rule 3.2.7.10.

		.2 Alternative means of compliance:

		.1 Conduits encased in a minimum of 50 mm (2 in) of concrete.

		.2 Be protected by a fire rated assembly listed to achieve the minimum fire rating as indicated.





		.2 Manufacturers:

		.1 nVent Pyrotenax 1850 series Mineral Insulated (MI) cable.

		.2 VITALink MC Brand Type MC-RC90, manufactured by Marmon Wire & Cable Inc. (listed by ULC under ULC category code ‘FHIT7’ or ‘FHJR7’, dated 19 May 2015). This cable is not to be installed in conduit.

		.1 Request quotation from manufacturer or manufacturer’s representative for field certification of installed Vitalink cables prior to requesting Consultant’s construction field review.

		.2 Power cable must be installed according to UL protocol FHIT7.120 – Electrical circuit integrity systems certified in Canada.



		.3 Prysmian Lifeline RC90 cable.

		.1 Installation in accordance with UL protocol FHIT7-51, and FHIT7-51A.

		.2 System makes use of Remke connectors and Resolve boxes, with no substitutions.





		.3 Substitution Limitations:

		.1 Substitutions may only be considered by the Consultant if the product is listed by ULC under ULC Category Codes ‘FHIT7’ or ‘FHJR7’.





		2.07 TECK90 Cable

		.1 Single, three, or four conductors as indicated on drawings.

		.2 Cable to CSA C22.2 No. 131.

		.3 Conductors:

		.1 Grounding conductor: copper.

		.2 Circuit conductors: copper, size as indicated.



		.4 Insulation: Cross-linked polyethylene (XLPE), type RW90, rating: 600 V.

		.5 Inner jacket: polyvinyl chloride.

		.6 Armour: interlocking aluminum.

		.7 Overall covering: thermoplastic.

		.8 Fastenings:

		.1 One-hole steel straps to secure surface cables 50 mm diameter and smaller. Two-hole steel straps for cables larger than 50 mm diameter.

		.2 Channel type supports for two or more cables at 1500 mm centres.

		.3 Threaded rods: 6 mm diameter to support suspended channels.



		.9 Connectors: Watertight, approved for TECK cable.



		2.08 Conductor Pulling Lubricant

		.1 Where pulling lubricant is required, use non-wax based cable lubricants compatible with cable manufacturer recommendations, such as American Polywater.



		2.09 Connectors

		.1 Armoured cable connectors must be proper squeeze type connectors and plastic anti-short bushings at terminations.

		.2 Connectors for conductors connecting to devices as per local governing electrical requirements to be equal to IDI Electric (Canada) Ltd., "Ideal" No. 451, No. 452, and No. 453, "Wing-Nut", CSA certified, 600 V, rated pressure type connectors.

		.3 For conductors sized 3/0 AWG and greater, provide long barrel double crimp, two (2) hole compression type lug connectors, unless otherwise noted.



		2.10 Wiring Termination

		.1 Lugs, terminals, or screws used for termination of wiring to be suitable for copper conductors. Identify wiring with permanent indelible identifying markings, either numbered or coloured plastic tapes, on both ends of phase conductors of feeders an...

		.2 Splice wire, up to and including 6 AWG, with nylon insulated expandable spring type connectors.

		.1 Thomas & Betts – Marr Max series.



		.3 Splice large conductors using compression type connections insulated with heat shrink sleeves.

		.1 Thomas & Betts – 5400 Series lugs & heat shrink type #s series.







		3. Execution

		3.01 Examination

		.1 Verify that field measurements are as indicated.

		.2 Wire and cable routing indicated is approximate unless dimensioned.

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

		.4 Voltage Drop

		.1 Ensure voltage drop in power and control conductors is in accordance with the requirements of the OESC.

		.2 Size conductors accordingly when sizes are not identified.

		.1 Feeder conductors: maximum voltage drop of 2%.

		.2 Branch circuit conductors: maximum voltage drop of 3%.





		.5 Verify that mechanical work likely to damage wire and cable has been completed.

		.6 Verify that raceway installation is complete and supported.



		3.02 Preparation

		.1 Completely and thoroughly swab raceway before installing wire.



		3.03 Installation

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

		.2 Install cable to CSA C22.1 and per manufacturer’s installation guidelines.

		.3 Conduit and cable supports:

		.1 All wiring to be installed in EMT at all exposed areas unless otherwise specified.

		.2 All mechanical equipment to be connected with liquid tight flexible conduit.

		.3 Support cables above accessible ceiling, using spring metal clips to support cables from structure. Do not rest cable on ceiling panels.



		.4 Conductors

		.1 Provide separate neutral for each circuit. Common neutrals not permitted.

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

		.3 Use stranded conductors for control circuits.

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

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

		.6 Use 10 AWG conductors for 20 A, 120 V branch circuits longer than 25 m.



		.5 Pulling conductors

		.1 Pull all conductors into raceway at same time.

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

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

		.4 Protect exposed cable from damage.



		.6 Connectors

		.1 Use suitable cable fittings and connectors.

		.2 Clean conductor surfaces before installing lugs and connectors.

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

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

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

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



		.7 Identification

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

		.2 Where colour-coded tape is utilized, apply a minimum of 50 mm (2 in) at terminations, junction and pull boxes and conduit fittings. Do not paint conductors under any condition.

		.3 Utilize colour coding on bussing in panels and, switchgear, disconnects, and metering cabinets to match conductor colour coding.





		3.04 Conductors, Wires, and Cables

		.1 Provide fire rated conductors or provide a fire rated assembly around conductors used for life safety applications as described in 2012 OBC 3.2.7.10.

		.2 Indoor wiring installed in conduit, unless otherwise noted: 600 V "RW90 XLPE".

		.3 Wiring in channel back of fluorescent and LED lighting fixtures: 600 V type GTF or TEW.

		.4 Lighting and power branch circuit wiring:

		.1 Copper, minimum 12 AWG.

		.2 Home runs to lighting and receptacle panels, which exceed 22 m (75 ft) in length: minimum 10 AWG.



		.5 Size wires for 2 per cent maximum voltage drop to farthest outlet on a maximum 80% loaded circuit.

		.6 Outdoor wiring: “RWU90 XLPE”.

		.7 Conductors shall be colour coded. Conductors 10 AWG and smaller shall have colour impregnated into insulation at time of manufacture. Conductors size 8 AWG and larger may be colour coded with adhesive colour coding tape, but only black insulated co...

		.8 Colour coding as follows:

		.1 Phase "A" – Red.

		.2 Phase "B" – Black.

		.3 Phase "C" – Blue.

		.4 Control – Orange.

		.5 Ground – Green.

		.6 Neutral – White.



		.9 Neatly train circuit wiring in cabinets, panels, pull boxes and junction boxes and hold with nylon cable ties.



		3.05 Site Tests and Inspections

		.1 Perform continuity tests of all feeders, motor circuits, and branch circuits.

		.2 Perform insulation-resistance test (megger test) on each feeder. Submit report to the Consultant.
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1. GENERAL

1.01  SECTION INCLUDES

N Low-voltage control cabling.

2 Control-circuit conductors.

1.02  REFERENCES

N CSA Group:

N

CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition),
Safety Standard for Electrical Installations.

2 Ontario Electrical Safety Code (28th edition/2021).
3 CSA C22.2 No. 0.3-09 (R2019), Test methods for electrical wires and
cables.
4 CSA C22.2 No. 48-15, Nonmetdallic sheathed cable.
) CSA C22.2 No. 51-14, Armoured cables.
.6 CSA C22.2 No. 65-13, Wire connectors.
V4 CSA C22.2 No. 75-17, Thermoplastic insulated wires and cables.
.8 CSA C22.2 No. 208-14, Fire alarm and signal cable.
2 NECA (National Electrical Contractors Association) - Standard of
Installation.

1.03  QUALIFICATIONS

N Manufacturer: Company specializing in manufacturing products specified
in this Section with minimum three years’ experience.

1.04  COORDINATION

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

2. PRODUCTS

2.01 REGULATORY REQUIREMENTS

. Conform to CSA C22.1.
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2 Provide products listed and classified by CSA Group as suitable for the
purpose specified and indicated.

202 LOW VOLTAGE WIRING

. LVT:
N Multi conductor PVC insulated.
2 Bare copper ground conductor.
3 Overall PVC jacket.
4 Rated 30 V.

) CMP (FTé) rated if cable is exposed.

.6 CMR (FT4) rated if cable is installed in conduit.
2 Category 5e Network Cabling.

N CMP (FTé) rated if cable is exposed.

2 CMR (FT4) rated if cable is installed in conduit.

2.03 TERMINATIONS AND SPLICES

. All terminations and splices shall be of an approved type for the
conductors being used.

2 Where conductors are terminated or spliced, it shall be done in the
following manner:

N Where a single solid conductor is terminated in a device under
one screw or clamping mechanism, no additional terminating
hardware is required.

2 Where multiple or stranded conductors are terminated in a device
under one screw or clamping mechanism, self insulated crimp-on
cable ends or approved equal shall be used up to and including
10 AWG sized conductors. Approved compression lugs shall be
used for larger conductor sizes.

3 Where multiple conductors are spliced, properly sized Wing Nut
connectors, or approved equal, shall be used for up to two 8 AWG
or three 10 AWG conductors. Pressure type sleeve cable
connectors, splices, tee's, etc., shall be used for all larger size
connections and terminations.

A4 Insulate all bare surfaces of splices with heat shrink sleeving or
equivalent.
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5 Conductors connected to ground rods for service or equipment
grounding or to building structural or architectural elements shall
be terminated, connected, and spliced using a thermoweld
process or approved non-mechanical compression type
connectors.

3 Install all service and feeder conductors as contfinuous lengths without
breaks, measured and cut based on site dimensions.

3. EXECUTION

3.01 EXAMINATION

. Verify that mechanical work likely to damage wire and cable has been

completed.
2 Verify that raceway installation is complete and supported.
3 Verify that field measurements are as indicated.
4 Wire and cable routing indicated is approximate unless dimensioned.

3.02 PREPARATION

N Completely and thoroughly swab raceway before installing wire.

3.03  INSTALLATION
N Route conftrol cabling as required to meet project conditions.
2 Install cable to the CSA C22.1.
3 Conduit and supports

N All wiring to be installed in EMT at all exposed areas and in
partitions unless otherwise specified.

2 All mechanical equipment to be connected with liquid tight
flexible conduit.

3 Support cables above accessible ceiling, using spring metal clips
to support cables from structure. Do not rest cable on ceiling
panels.

A4 Conductors

. Use stranded conductors for control circuits.

2 Use conductor not smaller than 16 AWG for conftrol circuits.
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.5 Pulling conductors
. Pull all conductors intfo raceway at same fime.

2 Neatly frain and lace wiring inside boxes, equipment, and
panelboards.

3 Neatly frain circuit wiring in cabinets, panels, pull boxes and
junction boxes and hold with nylon cable ties.

A4 Protect exposed cable from damage.
.6 Connectors
N Use suitable cable fittings and connectors.
2 Clean conductor surfaces before installing lugs and connectors.

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

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

V4 Identification

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

2 Where colour coded tape is utilized, apply a minimum of 50 mm
(2 in) af terminations, junction and pull boxes and conduit fittings.
Do not paint conductors under any condition.

End of Section





		1. General

		1.01 Section Includes

		.1 Low-voltage control cabling.

		.2 Control-circuit conductors.



		1.02 References

		.1 CSA Group:

		.1 CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition), Safety Standard for Electrical Installations.

		.2 Ontario Electrical Safety Code (28th edition/2021).

		.3 CSA C22.2 No. 0.3-09 (R2019), Test methods for electrical wires and cables.

		.4 CSA C22.2 No. 48-15, Nonmetallic sheathed cable.

		.5 CSA C22.2 No. 51-14, Armoured cables.

		.6 CSA C22.2 No. 65-13, Wire connectors.

		.7 CSA C22.2 No. 75-17, Thermoplastic insulated wires and cables.

		.8 CSA C22.2 No. 208-14, Fire alarm and signal cable.



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



		1.03 Qualifications

		.1 Manufacturer: Company specializing in manufacturing products specified in this Section with minimum three years’ experience.



		1.04 Coordination

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





		2. Products

		2.01 Regulatory Requirements

		.1 Conform to CSA C22.1.

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



		2.02 Low Voltage Wiring

		.1 LVT:

		.1 Multi conductor PVC insulated.

		.2 Bare copper ground conductor.

		.3 Overall PVC jacket.

		.4 Rated 30 V.

		.5 CMP (FT6) rated if cable is exposed.

		.6 CMR (FT4) rated if cable is installed in conduit.



		.2 Category 5e Network Cabling.

		.1 CMP (FT6) rated if cable is exposed.

		.2 CMR (FT4) rated if cable is installed in conduit.





		2.03 Terminations and Splices

		.1 All terminations and splices shall be of an approved type for the conductors being used.

		.2 Where conductors are terminated or spliced, it shall be done in the following manner:

		.1 Where a single solid conductor is terminated in a device under one screw or clamping mechanism, no additional terminating hardware is required.

		.2 Where multiple or stranded conductors are terminated in a device under one screw or clamping mechanism, self insulated crimp-on cable ends or approved equal shall be used up to and including 10 AWG sized conductors. Approved compression lugs shall ...

		.3 Where multiple conductors are spliced, properly sized Wing Nut connectors, or approved equal, shall be used for up to two 8 AWG or three 10 AWG conductors. Pressure type sleeve cable connectors, splices, tee's, etc., shall be used for all larger si...

		.4 Insulate all bare surfaces of splices with heat shrink sleeving or equivalent.

		.5 Conductors connected to ground rods for service or equipment grounding or to building structural or architectural elements shall be terminated, connected, and spliced using a thermoweld process or approved non-mechanical compression type connectors.



		.3 Install all service and feeder conductors as continuous lengths without breaks, measured and cut based on site dimensions.





		3. Execution

		3.01 Examination

		.1 Verify that mechanical work likely to damage wire and cable has been completed.

		.2 Verify that raceway installation is complete and supported.

		.3 Verify that field measurements are as indicated.

		.4 Wire and cable routing indicated is approximate unless dimensioned.



		3.02 Preparation

		.1 Completely and thoroughly swab raceway before installing wire.



		3.03 Installation

		.1 Route control cabling as required to meet project conditions.

		.2 Install cable to the CSA C22.1.

		.3 Conduit and supports

		.1 All wiring to be installed in EMT at all exposed areas and in partitions unless otherwise specified.

		.2 All mechanical equipment to be connected with liquid tight flexible conduit.

		.3 Support cables above accessible ceiling, using spring metal clips to support cables from structure. Do not rest cable on ceiling panels.



		.4 Conductors

		.1 Use stranded conductors for control circuits.

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



		.5 Pulling conductors

		.1 Pull all conductors into raceway at same time.

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

		.3 Neatly train circuit wiring in cabinets, panels, pull boxes and junction boxes and hold with nylon cable ties.

		.4 Protect exposed cable from damage.



		.6 Connectors

		.1 Use suitable cable fittings and connectors.

		.2 Clean conductor surfaces before installing lugs and connectors.

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

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



		.7 Identification

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

		.2 Where colour coded tape is utilized, apply a minimum of 50 mm (2 in) at terminations, junction and pull boxes and conduit fittings. Do not paint conductors under any condition.
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1. GENERAL

1.01  SECTION INCLUDES

N Grounding electrodes and conductors.
Equipment grounding conductors.

Bonding.

XN owoN

The terms “connect” and "bond” are used interchangeably in this
Specification and have the same meaning.

1.02  RELATED REQUIREMENTS

N Section 27 05 26 — Grounding and Bonding for Communications Systems.

1.08  REFERENCES
N CSA Group:

N CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition),
Safety Standard for Electrical Installations.

2 Ontario Electrical Safety Code (28th edition/2021).

3 CSA C22.2 No. 0.4-17, Bonding of electrical equipment.

A4 CSA C22.2 No. 41-13, Grounding and bonding equipment.

) CSA C22.2 No. 75-17, Thermoplastic insulated wires and cables.

2 ANSI/TIA/EIA J-STD-607-A - Commercial Building Grounding (Earthing) and
Bonding Requirements for Telecommunications.

3 Institute of Electrical and Electronics Engineers, Inc.

. IEEE 81-1983 - IEEE Guide for Measuring Earth Resistivity, Ground
Impedance, and Earth Surface Potentials of a Ground System.

1.04  ACTION SUBMITTALS

. Product Data: Provide for grounding electrodes and connections.

1.05 INFORMATIONAL SUBMITTALS

. Test Reports: Indicate overall resistance to ground and resistance of each
electrode.

2 Manufacturer's Instructions: Indicate application conditions and limitations
of use stipulated by product testing agency specified under Regulatory
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Requirements. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

1.06 CLOSEOUT SUBMITTALS

N Project Record Documents: Record actual locations of components and
grounding electrodes.

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

1.07  QUALIFICATIONS

N Manufacturer: Company specializing in manufacturing the products
specified in this section with minimum three years' experience.

1.08  REGULATORY REQUIREMENTS

N Products: Listed and classified testing firm acceptable to the authority
having jurisdiction as suitable for the purpose specified and indicated.

2. PRODUCTS

201 MANUFACTURERS

N B-Line by Eaton.
Hubbell (Burndy).

Panduit.

XN ow

Thomas & Befts.

2.02 PERFORMANCE CRITERIA

. Grounding System Resistance: 5 ohms.

2 Provide all equipment grounding as required regardless of whether it has
been shown on drawings or called for in this specification. Arrange
grounds so that under normal operating conditions no injurious amount of
current will flow in any grounding conductor.

203 GROUNDING AND BONDING CONDUCTORS

N Electrical grounding conductors shall be CSA C22.2 No. 75 insulated
stfranded copper, except that sizes 10 AWG and smaller shall be solid
copper. Insulation colour shall be continuous green for all equipment
grounding conductors.
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2 Bonding conductors shall be ASTM B8 bare stranded copper, except that
sizes 10 AWG and smaller shall be ASTM B1 solid bare copper wire.

2.04 ROD ELECTRODES

N Material: Copper-clad steel.
2 Diameter: 19 mm.

3 Length: 3000 mm.

205 GROUND RODS

N Copper clad steel, 19 mm (3/4 in) diameter by 3000 mm (10 ft) long,
conforming fo CSA C22.2 No. 41.

2 Quantity of rods shall be as required to obtain the specified ground
resistance.

2.06  SPLICES AND TERMINATION COMPONENTS

N Components shall meet or exceed CSA C22.2 No. 41, and be clearly
marked with the manufacturer, catalog number, and permitted
conductor size(s).

2.07  GROUND CONNECTIONS

. Below Grade: Exothermic-welded type connectors.
2 Above Grade:

. Bonding Jumpers: compression type connectors, using zinc-plated
fasteners and external tooth lockwashers.

2 Ground Busbars: Two-hole compression type lugs using tin-plated
copper or copper alloy bolts and nuts.

2.08 GROUND TERMINAL BLOCKS

N At any equipment mounting location (e.g. backboards and hinged cover
enclosures) where rack-type ground bars cannot be mounted, provide
screw lug-type terminal blocks.

2.09  SPLICE CASE GROUND ACCESSORIES

N Splice case grounding and bonding accessories shall be supplied by the
splice case manufacturer when available. Otherwise, use 6 AWG
insulated ground wire with shield bonding connectors.
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2.10  MECHANICAL CONNECTORS

. Material: Bronze.

211 WIRE
1 Material: Stranded copper.
2 Foundation Electrodes: 2/0 AWG.
3 Grounding Electrode Conductor: Size to meet Ontario Electrical Safety

Code requirements.

2.12  GROUNDING WELL COMPONENTS

N Well Pipe: 200 mm by 600 mm long concrete pipe with belled end.

2 Well Cover: Cast iron with legend "GROUND" embossed on cover.

3. EXECUTION

3.01 EXAMINATION

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

3.02 INSTALLATION
N General

. Ground in accordance with the Ontario Electrical Safety Code, as
shown on drawings, and as hereinafter specified.

2 System Grounding:

N Secondary service neutrals: Ground at the supply side of
the secondary disconnecting means and at the related
fransformers.

2 Separately derived systems (transformers downstream from
the service entrance): Ground the secondary neutral.

3 Equipment Grounding: Metallic structures (including ductwork and
building steel), enclosures, raceways, junction boxes, outlet boxes,
cabinets, machine frames, and other conductive items in close
proximity with electrical circuits shall be bonded and grounded.

4 Ground electrical equipment and wiring in accordance with
Ontario Electrical Safety Code and Local Inspection Authority's
Rules and Regulations.
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5 Install grounding conductors, outside Electric Rooms and Electrical
Closets in conduit and conceal where possible. Make connections
to water mains, all metallic piping systems, neutral and equipment
with brass, copper or bronze bolts and connectors or weld using
Cadweld or Thermoweld processes.

.6 Provide grounding conductors, sized as per Code, and connect to
grounding bus or water main wherever non-raceways are
installed.

Provide grounding electrode conductor and connect to reinforcing steel
in foundation footing. Bond steel together.

Provide bonding to meet Regulatory Requirements.

Bond together metal siding not attached to grounded structure; bond to
ground.

Install ground grid under access floors indicated.

Bond together each metallic raceway, pipe, duct, and other metal
object entering space under access floors. Bond to underfloor ground
grid. Use 6 AWG bare copper conductor.

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

Ground Resistance

. Grounding system resistance to ground not to exceed 5 ohms.
Make necessary modifications or additions to the grounding
electrode system for compliance without additional cost to the
Owner. Final tests shall assure that this requirement is met.

2 Resistance of the grounding electrode system shall be measured
using a four-terminal fall-of-potential method as defined in IEEE 81.
Ground resistance measurements shall be made before the
electrical distribution system is energized and shall be made in
normally dry conditions not less than 48 hours after the last rainfall.
Resistance measurements of separate grounding electrode
systems shall be made before the systems are bonded together
below grade. The combined resistance of separate systems may
be used to meet the required resistance, but the specified number
of electrodes must sfill be provided.

3 Services at power company interface points shall comply with the
power company ground resistance requirements.

Ground Rod Installation
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N Drive each rod vertically in the earth, not less than 3000 mm (10 ft)

in depth.

2 Where permanently concealed ground connections are required,

make the connections by the exothermic process to form solid
metal joints. Make accessible ground connections with
mechanical pressure type ground connectors.

3 Where rock prevents the driving of vertical ground rods, install
angled ground rods or grounding electrodes in horizontal frenches
to achieve the specified resistance.

Inaccessible Grounding Connections

N Make grounding connections, which are buried or otherwise
normally inaccessible (except connections for which periodic
testing access is required) by exothermic weld.

Secondary Equipment and Circuits

N Main Bonding Jumper: Bond the secondary service neutral to the
ground bus in the service equipment.

2 Metallic Piping, Building Steel, and Supplemental Electrode(s):

N

Provide a grounding electrode conductor sized per code
between the service equipment ground bus and alll
metallic water and gas pipe systems, building steel, and
supplemental or made electrodes. Jumper insulating joints
in the metallic piping. All connections to electrodes shall
be made with fittings that conform to CSA C22.2 No. 41.

Provide a supplemental ground electrode and bond to the
grounding electrode system.

3 Conduit Systems:

N

Ground all metallic conduit systems. All metallic conduit
systems shall contain an equipment grounding conductor.

Non-metallic conduit systems shall contain an equipment
grounding conductor, except that non-metallic feeder
conduits which carry a grounded conductor from exterior
fransformers to interior or building-mounted service
enfrance equipment need not contain an equipment
grounding conductor.

Conduit containing only a grounding conductor, and
which is provided for mechanical protection of the
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conductor, shall be bonded to that conductor at the
entrance and exit from the conduit.

4 Feeders and Branch Circuits: Install equipment grounding
conductors with all feeders and power and lighting branch
circuits.

) Boxes, Cabinefts, Enclosures, and Panelboards:

N Bond the equipment grounding conductor fo each pull
box, junction box, outlet box, device box, cabinets, and
other enclosures through which the conductor passes
(except for special grounding systems for intensive care
units and other critical units shown).

2 Provide lugs in each box and enclosure for equipment
grounding conductor termination.

3 Provide ground bars in panelboards, bolted to the housing,
with sufficient lugs to terminate the equipment grounding
conductors.

.6 Receptacles shall not be grounded through their mounting screws.

Ground with a jumper from the receptacle green ground terminal
fo the device box ground screw and the branch circuit equipment
grounding conductor.

7 Raised Floors: Provide bonding of all raised floor components.

12 Corrosion Inhibitors

N When making ground and ground bonding connections, apply a
corrosion inhibitor to all contact surfaces. Use corrosion inhibitor
appropriate for protecting a connection between the metals
used.

13 Conductive Piping

N Bond all conductive piping systems, interior and exterior, to the
building to the grounding electrode system. Bonding connections
shall be made as close as practical to the equipment ground bus.

3.03  FIELD QUALITY CONTROL

N Perform inspections and tests listed in NETA ATS, Section 7.13.

End of Section





		1. General

		1.01 Section Includes

		.1 Grounding electrodes and conductors.

		.2 Equipment grounding conductors.

		.3 Bonding.

		.4 The terms “connect” and “bond” are used interchangeably in this Specification and have the same meaning.



		1.02 Related Requirements

		.1 Section 27 05 26 – Grounding and Bonding for Communications Systems.



		1.03 References

		.1 CSA Group:

		.1 CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition), Safety Standard for Electrical Installations.

		.2 Ontario Electrical Safety Code (28th edition/2021).

		.3 CSA C22.2 No. 0.4-17, Bonding of electrical equipment.

		.4 CSA C22.2 No. 41-13, Grounding and bonding equipment.

		.5 CSA C22.2 No. 75-17, Thermoplastic insulated wires and cables.



		.2 ANSI/TIA/EIA J-STD-607-A - Commercial Building Grounding (Earthing) and Bonding Requirements for Telecommunications.

		.3 Institute of Electrical and Electronics Engineers, Inc.

		.1 IEEE 81-1983 - IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface Potentials of a Ground System.





		1.04 Action Submittals

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



		1.05 Informational Submittals

		.1 Test Reports: Indicate overall resistance to ground and resistance of each electrode.

		.2 Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by product testing agency specified under Regulatory Requirements. Include instructions for storage, handling, protection, examination, preparation, and ...



		1.06 Closeout Submittals

		.1 Project Record Documents: Record actual locations of components and grounding electrodes.

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



		1.07 Qualifications

		.1 Manufacturer: Company specializing in manufacturing the products specified in this section with minimum three years’ experience.



		1.08 Regulatory Requirements

		.1 Products: Listed and classified testing firm acceptable to the authority having jurisdiction as suitable for the purpose specified and indicated.





		2. Products

		2.01 Manufacturers

		.1 B-Line by Eaton.

		.2 Hubbell (Burndy).

		.3 Panduit.

		.4 Thomas & Betts.



		2.02 Performance Criteria

		.1 Grounding System Resistance: 5 ohms.

		.2 Provide all equipment grounding as required regardless of whether it has been shown on drawings or called for in this specification. Arrange grounds so that under normal operating conditions no injurious amount of current will flow in any grounding...



		2.03 Grounding and Bonding Conductors

		.1 Electrical grounding conductors shall be CSA C22.2 No. 75 insulated stranded copper, except that sizes 10 AWG and smaller shall be solid copper. Insulation colour shall be continuous green for all equipment grounding conductors.

		.2 Bonding conductors shall be ASTM B8 bare stranded copper, except that sizes 10 AWG and smaller shall be ASTM B1 solid bare copper wire.



		2.04 Rod Electrodes

		.1 Material: Copper-clad steel.

		.2 Diameter: 19 mm.

		.3 Length: 3000 mm.



		2.05 Ground Rods

		.1 Copper clad steel, 19 mm (3/4 in) diameter by 3000 mm (10 ft) long, conforming to CSA C22.2 No. 41.

		.2 Quantity of rods shall be as required to obtain the specified ground resistance.



		2.06 Splices and Termination Components

		.1 Components shall meet or exceed CSA C22.2 No. 41, and be clearly marked with the manufacturer, catalog number, and permitted conductor size(s).



		2.07 Ground Connections

		.1 Below Grade: Exothermic-welded type connectors.

		.2 Above Grade:

		.1 Bonding Jumpers: compression type connectors, using zinc-plated fasteners and external tooth lockwashers.

		.2 Ground Busbars: Two-hole compression type lugs using tin-plated copper or copper alloy bolts and nuts.





		2.08 Ground Terminal Blocks

		.1 At any equipment mounting location (e.g. backboards and hinged cover enclosures) where rack-type ground bars cannot be mounted, provide screw lug-type terminal blocks.



		2.09 Splice Case Ground Accessories

		.1 Splice case grounding and bonding accessories shall be supplied by the splice case manufacturer when available. Otherwise, use 6 AWG insulated ground wire with shield bonding connectors.



		2.10 Mechanical Connectors

		.1 Material: Bronze.



		2.11 Wire

		.1 Material: Stranded copper.

		.2 Foundation Electrodes: 2/0 AWG.

		.3 Grounding Electrode Conductor: Size to meet Ontario Electrical Safety Code requirements.



		2.12 Grounding Well Components

		.1 Well Pipe: 200 mm by 600 mm long concrete pipe with belled end.

		.2 Well Cover: Cast iron with legend "GROUND" embossed on cover.





		3. Execution

		3.01 Examination

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



		3.02 Installation

		.1 General

		.1 Ground in accordance with the Ontario Electrical Safety Code, as shown on drawings, and as hereinafter specified.

		.2 System Grounding:

		.1 Secondary service neutrals: Ground at the supply side of the secondary disconnecting means and at the related transformers.

		.2 Separately derived systems (transformers downstream from the service entrance): Ground the secondary neutral.



		.3 Equipment Grounding: Metallic structures (including ductwork and building steel), enclosures, raceways, junction boxes, outlet boxes, cabinets, machine frames, and other conductive items in close proximity with electrical circuits shall be bonded a...

		.4 Ground electrical equipment and wiring in accordance with Ontario Electrical Safety Code and Local Inspection Authority's Rules and Regulations.

		.5 Install grounding conductors, outside Electric Rooms and Electrical Closets in conduit and conceal where possible. Make connections to water mains, all metallic piping systems, neutral and equipment with brass, copper or bronze bolts and connectors...

		.6 Provide grounding conductors, sized as per Code, and connect to grounding bus or water main wherever non-raceways are installed.



		.2 Provide grounding electrode conductor and connect to reinforcing steel in foundation footing. Bond steel together.

		.3 Provide bonding to meet Regulatory Requirements.

		.4 Bond together metal siding not attached to grounded structure; bond to ground.

		.5 Install ground grid under access floors indicated.

		.6 Bond together each metallic raceway, pipe, duct, and other metal object entering space under access floors. Bond to underfloor ground grid. Use 6 AWG bare copper conductor.

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

		.8 Ground Resistance

		.1 Grounding system resistance to ground not to exceed 5 ohms. Make necessary modifications or additions to the grounding electrode system for compliance without additional cost to the Owner. Final tests shall assure that this requirement is met.

		.2 Resistance of the grounding electrode system shall be measured using a four-terminal fall-of-potential method as defined in IEEE 81. Ground resistance measurements shall be made before the electrical distribution system is energized and shall be ma...

		.3 Services at power company interface points shall comply with the power company ground resistance requirements.



		.9 Ground Rod Installation

		.1 Drive each rod vertically in the earth, not less than 3000 mm (10 ft) in depth.

		.2 Where permanently concealed ground connections are required, make the connections by the exothermic process to form solid metal joints. Make accessible ground connections with mechanical pressure type ground connectors.

		.3 Where rock prevents the driving of vertical ground rods, install angled ground rods or grounding electrodes in horizontal trenches to achieve the specified resistance.



		.10 Inaccessible Grounding Connections

		.1 Make grounding connections, which are buried or otherwise normally inaccessible (except connections for which periodic testing access is required) by exothermic weld.



		.11 Secondary Equipment and Circuits

		.1 Main Bonding Jumper: Bond the secondary service neutral to the ground bus in the service equipment.

		.2 Metallic Piping, Building Steel, and Supplemental Electrode(s):

		.1 Provide a grounding electrode conductor sized per code between the service equipment ground bus and all metallic water and gas pipe systems, building steel, and supplemental or made electrodes. Jumper insulating joints in the metallic piping. All c...

		.2 Provide a supplemental ground electrode and bond to the grounding electrode system.



		.3 Conduit Systems:

		.1 Ground all metallic conduit systems. All metallic conduit systems shall contain an equipment grounding conductor.

		.2 Non-metallic conduit systems shall contain an equipment grounding conductor, except that non-metallic feeder conduits which carry a grounded conductor from exterior transformers to interior or building-mounted service entrance equipment need not co...

		.3 Conduit containing only a grounding conductor, and which is provided for mechanical protection of the conductor, shall be bonded to that conductor at the entrance and exit from the conduit.



		.4 Feeders and Branch Circuits: Install equipment grounding conductors with all feeders and power and lighting branch circuits.

		.5 Boxes, Cabinets, Enclosures, and Panelboards:

		.1 Bond the equipment grounding conductor to each pull box, junction box, outlet box, device box, cabinets, and other enclosures through which the conductor passes (except for special grounding systems for intensive care units and other critical units...

		.2 Provide lugs in each box and enclosure for equipment grounding conductor termination.

		.3 Provide ground bars in panelboards, bolted to the housing, with sufficient lugs to terminate the equipment grounding conductors.



		.6 Receptacles shall not be grounded through their mounting screws. Ground with a jumper from the receptacle green ground terminal to the device box ground screw and the branch circuit equipment grounding conductor.

		.7 Raised Floors: Provide bonding of all raised floor components.



		.12 Corrosion Inhibitors

		.1 When making ground and ground bonding connections, apply a corrosion inhibitor to all contact surfaces. Use corrosion inhibitor appropriate for protecting a connection between the metals used.



		.13 Conductive Piping

		.1 Bond all conductive piping systems, interior and exterior, to the building to the grounding electrode system. Bonding connections shall be made as close as practical to the equipment ground bus.





		3.03 Field Quality Control

		.1 Perform inspections and tests listed in NETA ATS, Section 7.13.
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1. GENERAL

1.01  SECTION INCLUDES

N Conduit and equipment supports.

2 Anchors and fasteners.

1.02  REFERENCES

N CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition), Safety

Standard for Electrical Installations.

2 Ontario Electrical Safety Code (28th edition/2021).

3 CECA - Canadian Electrical Contractors Association.

1.08 CLOSEOUT SUBMITTALS

N Submit the following in the Operation and Maintenance Manual for

products used over the course of the project:

N Product Data: Provide manufacturer's catalogue data for

fastening systemes.

2 Manufacturer's Instructions: Indicate application condifions and
limitations of use stipulated by product testing agency specified
under Regulatory Requirements. Include instructions for storage,
handling, protection, examination, preparation, installation, and

starting of product.

1.04 REGULATORY REQUIREMENTS

. Provide products listed and classified by Canadian Standards as suitable

for purpose specified and shown.

2. PRODUCTS

201  MANUFACTURERS

N B-line by Eaton.
Burndy Canada Ltd. (Hubbell).

Erico Caddy.

XN w0

E. Myatt & Co. Inc.

5 Hilti Canada.
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.6 Thomas & Betts.

7 Unistrut.

2.02  GENERAL

N All supporting devices, strut channel, threaded rod, anchors, efc. to be
used shall be of the "hot dipped” galvanized type. Electrogalvanized
components will not be accepted.

2 Materials and Finishes: Provide adequate corrosion resistance.

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

4 Anchors and Fasteners:

N Concrete Structural Elements: Use expansion anchor sand preset

inserts.
2 Steel Structural Elements: Use beam clamps and welded fasteners.
3 Concrete Surfaces: Use self-driling anchors and expansion
anchors.
4 Hollow Masonry, Plaster, and Gypsum Board Partitions: Use toggle

bolts and hollow wall fasteners.

) Solid Masonry Walls: Use expansion anchors and preset inserts.
.6 Sheet Metal: Use sheet metal screws.
4 Wood Elements: Use wood screws.

2.03 ANCHORS AND HANGERS

. Hangers for electrical conduit shall be galvanized after fabrication.

2 Perforated strapping: not permitted.

N Use only factory-made threaded or toggle type.

2 Where inserts cannot be placed, use factory-made expansion shields for
light weights, where approved by the Consultant.

3 Do not use powder-activated tools except with the written permission of
the Consultant.
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2.05  SLEEVES

N

Through interior walls, use standard weight steel pipes, conduit, or
18 gauge galvanized steel. Cut flush with finished surfaces. Check room
finish schedules.

Through exterior walls above grade, floors, and roof use standard weight
steel pipes, machine cut, flush with finished surface inside and to suit
flashing outside.

Through exterior walls below grade, water-proofed floors, and other
water-proof walls, use heavy weight cast iron pipes, machine cut. Extend
sleeves 100 mm (4 in) above finished floors, and cut flush with underside of
floor.

2.06  STEEL CHANNEL

N

Description: Painted steel.

2.07  SUPPORTS

N

2

Steel supports in wet or dry locations to be galvanized after fabrication.

Where galvanized members are bolted together use cadmium plated
bolts.

For hanger rods use minimum 10 mm (3/8 in) diameter steel threaded rod.
Use clevis type attachment.

Provide minimum 100 mm (4 in) high concrete bases for all floor mounted
equipment.

2.08 SUPPORTS AND BASES

N

Submit proposed method of attachment of hangers and beam clamps,
to cellular steel deck for approval before proceeding with Work.

Supply and erect special structural Work required for the installation of
electrical equipment. Provide anchor bolts and other fastenings unless
noted otherwise. Mount equipment required to be suspended above floor
level, where details are not shown, on a frame or platform bracketed from
the wall or suspended from the ceiling. Carry supports to either the ceiling
or the floor, or both as required, at locations where, because wall
thickness is inadequate, it is not permitted to use such brackets.

Electrical panels, switches or other electrical equipment shall be complete
with suitable bases or mounting brackets.
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Provide channel or other metal supports where necessary, to adequately
support lighting fixtures. Do not use wood unless wood forms part of the
building structure.

Support hangers, in general, from inserts in concrete construction or from
building structural steel beams, using beam clamps. Provide additional
angle or channel steel members, required between beam:s for supporting
conduits and cables.

Provide any additional supports required from existing concrete
construction for any piping or equipment, by drilling same and installing
expansion bolt cinch anchors.

Do not use explosive drive pins in any section of Work without obtaining
prior approval.

2.09 [THREADED ROD COVERS]

N
2

Protect cable from abrasion caused by contact with threaded rod.
To meet UL 94V-0 specifications.

Colour: Black.

Manufacturers:

N Panduit TRC18FR-X20Y.

2 Approved equal.

2.10  STACKED TRANSFORMER SUPPORTS

N

Stacking of fransformers is only allowed if all other options have been
exhausted due to lack of space. Stacking is only applicable to floor mount
applications and is not allowed for ceiling or wall mount configurations.
Stacking shall comply with the following requirements:

. The fransformer stacked on top is the same size or smaller than the
fransformer below.

2 The OESC clearance requirements for each individual transformer
is satisfied.
3 The ambient temperature must not exceed 30°C.

Strut channel structure to support transformers shown on Drawings to be
stacked above another fransformer.

Provide sheet metal heat diversion shield between stacked transformers.
Install shield at an angle as not to frap heat.
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2.11  CONCRETE BASES AND HOUSEKEEPING PADS

N

Provide concrete bases of dimensions where indicated, but not less than
100 mm (4 in) larger in both directions than supported unit, and 100 mm
(4 in) high, and so anchors will be a minimum of 10 bolt diameters from
edge of the base. Chamfer edges.

Use 20 MPa (3000 psi) 28 day compressive-strength concrete. Concrete
materials, reinforcement, and placement requirements are specified in
Division 03 — Concrete.

Install dowel rods to connect concrete bases to concrete floor. Unless
otherwise indicated, install dowel rods on 450 mm (18 in) centres around
full perimeter of base.

Anchor equipment to concrete base.

Provide a housekeeping pad for floor mounted equipment, including but
not limited to the following:

N Transformers.

2 Switchgear and switchboards.

3 Distribution panelboards.

A4 Engine Generators.

.5 Uninterruptible Power Supplies and batteries.
.6 Transfer Switches.

2.12  CONCRETE ANCHORS

N

Place and secure anchorage devices. Use supported equipment
manufacturer's setting drawings, templates, diagrams, instructions, and
directions furnished with items to be embedded.

Drilled expansion anchors for anchors set in concrete block or poured
concrete after the concrete has set. Size the insert and number of
anchors so that the maximum load per anchor does not exceed the
manufacturer's recommendation.

U-channel concrete inserts shall be 12 gauge steel 1-5/8 in square with
insert anchors 1 3/8 in long and 100 mm (4 in) on centre.

Install anchor bolts to elevations required for proper attachment to
supported equipment.
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213  PLYWOOD EQUIPMENT BOARDS

N

3. EXECUTION

Plywood Equipment Boards: preservative treated, and kiln dried; thickness
as indicated, or if not indicated, not less than 19 mm (3/4 in) deep.
Provide marine grade plywood where subject to moisture conditions.

Paint plywood board white, or to match adjacent finishes. Leave the fire-
retardant label unpainted for verification by the Consultant and by
Authority Having Jurisdiction (AHJ).

Unless otherwise noted, boards shall be painted with two coats of good
grade weatherproof flat gray non-conductive fire-retardant paint on all
sides and edges (prior to mounting) and plumbed in a true vertical
position. Provide nominal 13 mm (1/2 in) rustproof spacers between back
of plywood and wall. Cut, fit, and place plywood equipment boards
accurately in location, alignment, and elevation to support and anchor
electrical materials and equipment. Select fastener sizes that will not
penetrate members where opposite side will be exposed to view or will
receive finish materials. Make tight connections between members. Install
fasteners without splitting wood members. Attach to substrates as required
to support applied loads. Maintain at least 100 mm (4 in) from bottom of
plywood equipment boards and the finished floor surface.

Unless directed otherwise in field, plywood equipment boards shall be
2440 mm (8 ff) high by 19 mm (3/4 in) deep by length shown on drawings
(as dimensioned or as scaled) or length as required to accommodate
equipment if not indicated on drawings. Unless directed otherwise in field,
provide plywood equipment boards for all indoor surface mounted
panelboards and systems "head-end" equipment for all applications
where located in mechanical or electrical rooms/areas and only where
specifically shown on drawings for all other applications.

3.01 INSTALLATION

N

Obtain permission from the Consultant before drilling or cutting structural
members.

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

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

In wet and damp locations use steel channel supports to stand cabinets
and panelboards 25 mm (1 in) off wall.
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Use sheet metal channel to bridge studs above and below cabinets and
panelboards recessed in hollow partitions.

Provide inserts, sleeves, equipment supports and hangers, sealing of

sleeves and openings, as required for all electrical work. Ensure that the
load onto structures does not exceed the maximum loading per square
meftre as shown on Structural Drawings or as directed by the Consultant.

Provide insets, holes, anchor bolts and sleeves in time when walls, floors,
and roof are erected.

Place insets only in structural members and not in the finishing material.

Secure all supports and hangers o the structure unless noted otherwise.

Suspend hanger rods from approved concrete inserts and from beam
clamps. Obtain Consultant's approval before welding to steel structural
members.

Secure supports to precast concrete members to inserts originally cast into
the members or by rods passing between the members and connected
to a steel plate bearing.

Sealing of Sleeves and Openings to Maintain Fire Rating

N

Use Dow-Corning #3-6548 'Silicone RTV' foam, Thomas & Betts
"Flamesafe' firestopsystem, Electrovert 'Flameseal" firestop putty, or
approved equal materials installed in accordance with the
manufacturer's specifications and recommendations.

2 Submit data sheets for review prior to installation.

Supports

. All conduits, panels, etc. to be securely and adequately
supported.

2 Where more than three conduits run together, conduit racks to be
used.

3 Single runs of conduit to be supported by galvanized conduit

straps or ring bolt type hangers. Tie wire or perforated metal strap
hangers will NOT be accepted.

End of Section





		1. General

		1.01 Section Includes

		.1 Conduit and equipment supports.

		.2 Anchors and fasteners.



		1.02 References

		.1 CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition), Safety Standard for Electrical Installations.

		.2 Ontario Electrical Safety Code (28th edition/2021).

		.3 CECA - Canadian Electrical Contractors Association.



		1.03 Closeout Submittals

		.1 Submit the following in the Operation and Maintenance Manual for products used over the course of the project:

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

		.2 Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by product testing agency specified under Regulatory Requirements. Include instructions for storage, handling, protection, examination, preparation, inst...





		1.04 Regulatory Requirements

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





		2. Products

		2.01 Manufacturers

		.1 B-line by Eaton.

		.2 Burndy Canada Ltd. (Hubbell).

		.3 Erico Caddy.

		.4 E. Myatt & Co. Inc.

		.5 Hilti Canada.

		.6 Thomas & Betts.

		.7 Unistrut.



		2.02 General

		.1 All supporting devices, strut channel, threaded rod, anchors, etc. to be used shall be of the “hot dipped” galvanized type. Electrogalvanized components will not be accepted.

		.2 Materials and Finishes: Provide adequate corrosion resistance.

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

		.4 Anchors and Fasteners:

		.1 Concrete Structural Elements: Use expansion anchor sand preset inserts.

		.2 Steel Structural Elements: Use beam clamps and welded fasteners.

		.3 Concrete Surfaces: Use self-drilling anchors and expansion anchors.

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

		.5 Solid Masonry Walls: Use expansion anchors and preset inserts.

		.6 Sheet Metal: Use sheet metal screws.

		.7 Wood Elements: Use wood screws.





		2.03 Anchors and Hangers

		.1 Hangers for electrical conduit shall be galvanized after fabrication.

		.2 Perforated strapping: not permitted.



		2.04 Inserts

		.1 Use only factory-made threaded or toggle type.

		.2 Where inserts cannot be placed, use factory-made expansion shields for light weights, where approved by the Consultant.

		.3 Do not use powder-activated tools except with the written permission of the Consultant.



		2.05 Sleeves

		.1 Through interior walls, use standard weight steel pipes, conduit, or 18 gauge galvanized steel. Cut flush with finished surfaces. Check room finish schedules.

		.2 Through exterior walls above grade, floors, and roof use standard weight steel pipes, machine cut, flush with finished surface inside and to suit flashing outside.

		.3 Through exterior walls below grade, water-proofed floors, and other water-proof walls, use heavy weight cast iron pipes, machine cut. Extend sleeves 100 mm (4 in) above finished floors, and cut flush with underside of floor.



		2.06 Steel Channel

		.1 Description: Painted steel.



		2.07 Supports

		.1 Steel supports in wet or dry locations to be galvanized after fabrication.

		.2 Where galvanized members are bolted together use cadmium plated bolts.

		.3 For hanger rods use minimum 10 mm (3/8 in) diameter steel threaded rod. Use clevis type attachment.

		.4 Provide minimum 100 mm (4 in) high concrete bases for all floor mounted equipment.



		2.08 Supports and Bases

		.1 Submit proposed method of attachment of hangers and beam clamps, to cellular steel deck for approval before proceeding with Work.

		.2 Supply and erect special structural Work required for the installation of electrical equipment. Provide anchor bolts and other fastenings unless noted otherwise. Mount equipment required to be suspended above floor level, where details are not show...

		.3 Electrical panels, switches or other electrical equipment shall be complete with suitable bases or mounting brackets.

		.4 Provide channel or other metal supports where necessary, to adequately support lighting fixtures. Do not use wood unless wood forms part of the building structure.

		.5 Support hangers, in general, from inserts in concrete construction or from building structural steel beams, using beam clamps. Provide additional angle or channel steel members, required between beams for supporting conduits and cables.

		.6 Provide any additional supports required from existing concrete construction for any piping or equipment, by drilling same and installing expansion bolt cinch anchors.

		.7 Do not use explosive drive pins in any section of Work without obtaining prior approval.



		2.09 [Threaded Rod Covers]

		.1 Protect cable from abrasion caused by contact with threaded rod.

		.2 To meet UL 94V-0 specifications.

		.3 Colour: Black.

		.4 Manufacturers:

		.1 Panduit TRC18FR-X20Y.

		.2 Approved equal.





		2.10 Stacked Transformer Supports

		.1 Stacking of transformers is only allowed if all other options have been exhausted due to lack of space. Stacking is only applicable to floor mount applications and is not allowed for ceiling or wall mount configurations. Stacking shall comply with ...

		.1 The transformer stacked on top is the same size or smaller than the transformer below.

		.2 The OESC clearance requirements for each individual transformer is satisfied.

		.3 The ambient temperature must not exceed 30 C.



		.2 Strut channel structure to support transformers shown on Drawings to be stacked above another transformer.

		.3 Provide sheet metal heat diversion shield between stacked transformers. Install shield at an angle as not to trap heat.



		2.11 Concrete Bases and Housekeeping Pads

		.1 Provide concrete bases of dimensions where indicated, but not less than 100 mm (4 in) larger in both directions than supported unit, and 100 mm (4 in) high, and so anchors will be a minimum of 10 bolt diameters from edge of the base. Chamfer edges.

		.2 Use 20 MPa (3000 psi) 28 day compressive-strength concrete. Concrete materials, reinforcement, and placement requirements are specified in Division 03 – Concrete.

		.3 Install dowel rods to connect concrete bases to concrete floor. Unless otherwise indicated, install dowel rods on 450 mm (18 in) centres around full perimeter of base.

		.4 Anchor equipment to concrete base.

		.5 Provide a housekeeping pad for floor mounted equipment, including but not limited to the following:

		.1 Transformers.

		.2 Switchgear and switchboards.

		.3 Distribution panelboards.

		.4 Engine Generators.

		.5 Uninterruptible Power Supplies and batteries.

		.6 Transfer Switches.





		2.12 Concrete Anchors

		.1 Place and secure anchorage devices. Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.

		.2 Drilled expansion anchors for anchors set in concrete block or poured concrete after the concrete has set. Size the insert and number of anchors so that the maximum load per anchor does not exceed the manufacturer's recommendation.

		.3 U-channel concrete inserts shall be 12 gauge steel 1-5/8 in square with insert anchors 1 3/8 in long and 100 mm (4 in) on centre.

		.4 Install anchor bolts to elevations required for proper attachment to supported equipment.



		2.13 Plywood Equipment Boards

		.1 Plywood Equipment Boards: preservative treated, and kiln dried; thickness as indicated, or if not indicated, not less than 19 mm (3/4 in) deep. Provide marine grade plywood where subject to moisture conditions.

		.2 Paint plywood board white, or to match adjacent finishes. Leave the fire-retardant label unpainted for verification by the Consultant and by Authority Having Jurisdiction (AHJ).

		.3 Unless otherwise noted, boards shall be painted with two coats of good grade weatherproof flat gray non-conductive fire-retardant paint on all sides and edges (prior to mounting) and plumbed in a true vertical position. Provide nominal 13 mm (1/2 i...

		.4 Unless directed otherwise in field, plywood equipment boards shall be 2440 mm (8 ft) high by 19 mm (3/4 in) deep by length shown on drawings (as dimensioned or as scaled) or length as required to accommodate equipment if not indicated on drawings. ...





		3. Execution

		3.01 Installation

		.1 Obtain permission from the Consultant before drilling or cutting structural members.

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

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

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

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

		.6 Provide inserts, sleeves, equipment supports and hangers, sealing of sleeves and openings, as required for all electrical work. Ensure that the load onto structures does not exceed the maximum loading per square metre as shown on Structural Drawing...

		.7 Provide insets, holes, anchor bolts and sleeves in time when walls, floors, and roof are erected.

		.8 Place insets only in structural members and not in the finishing material.

		.9 Secure all supports and hangers to the structure unless noted otherwise.

		.10 Suspend hanger rods from approved concrete inserts and from beam clamps. Obtain Consultant's approval before welding to steel structural members.

		.11 Secure supports to precast concrete members to inserts originally cast into the members or by rods passing between the members and connected to a steel plate bearing.

		.12 Sealing of Sleeves and Openings to Maintain Fire Rating

		.1 Use Dow-Corning #3-6548 'Silicone RTV' foam, Thomas & Betts "Flamesafe' firestopsystem, Electrovert 'Flameseal" firestop putty, or approved equal materials installed in accordance with the manufacturer's specifications and recommendations.

		.2 Submit data sheets for review prior to installation.



		.13 Supports

		.1 All conduits, panels, etc. to be securely and adequately supported.

		.2 Where more than three conduits run together, conduit racks to be used.

		.3 Single runs of conduit to be supported by galvanized conduit straps or ring bolt type hangers. Tie wire or perforated metal strap hangers will NOT be accepted.
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1. GENERAL

1.01  SECTION INCLUDES

N Rigid metal conduit.

2 Flexible metal conduit.

3 Liquid tight flexible metal conduit.
4 Electrical metallic tubing (EMT).

5 Electrical non-metallic tubing (ENT).

.6 Rigid PVC conduit.

7 Fittings and conduit bodies.

1.02  REFERENCES
. CSA Group:

N CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition),
Safety Standard for Electrical Installations.

2 Ontario Electrical Safety Code (28th edition/2021).
3 CSA C22.2 No. 45.1:22 - Electrical rigid metal conduit - steel.

A4 CSA C22.2 No. 56-17 (R2022), Flexible metal conduit and liquid-
tight flexible metal conduit.

.5 CSA C22.2 No. 83.1:07 (R2022), Electrical Metallic Tubing - Steel.

.6 CSA C22.2 No. 211.1-06 (R2021), Rigid types EB1 and DB2/ES2 PVC
conduit.

v CSA C22.2 No. 211.2-06 (R2021), Rigid PVC (unplasticized) conduit.
.8 CSA C22.2 No. 227.1:19 (R2023), Electrical nonmetallic tubing.

.9 CSA C22.2 No. 227.2.1:19 (R2023), Liquid-tight flexible nonmetallic
conduit.

.10 CSA C22.2 No. 2420-09 (R2019), Belowground reinforced
thermosetting resin conduit (RTRC) and fittings.

1.03 RECORD DOCUMENTATION

N Accurately record actual routing of conduits larger than 51 mm (2 in).
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2 Accurately record actual routing of all conduits installed below grade,
regardless of size, including whether direct buried or installed in concrete
duct bank.

1.04 REGULATORY REQUIREMENTS

N Provide products listed and classified by CSA (Canadian Standards
Association) as suitable for purpose specified and shown.

1.05 DELIVERY, STORAGE, AND HANDLING

N Accept conduit on site. Inspect for damage.

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

1.06 PROJECT CONDITIONS

N Verify that field measurements are as shown on drawings.
2 Verify routing and termination locations of conduit prior to rough-in.

3 Conduit routing, if shown on drawings, is approximate unless dimensioned.
Route as required to provide a complete wiring system.

2. PRODUCTS

201  MANUFACTURERS

N Where products are listed in this section based on a single manufacturer,
the equivalent product from the following manufacturers is acceptable:

. Appleton.
Columbia-MBF.

Crouse-Hinds by Eaton.

XN ow

Hubbell.

5 Thomas & Beftts Ltd.

2.02 RIGID METAL CONDUIT

B Rigid metal conduit: to CSA C22.2 No. 45, hot dipped galvanized steel,
threaded.

2 Epoxy coated conduit: fo CSA C22.2 No. 45, with zinc coating and
corrosion resistant epoxy finish inside and outside.
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2.038

2.04

2.05

2.06

2.07

2.08

3 Fittings and conduit bodies: Material to match conduit.

FLEXIBLE METAL CONDUIT

. Flexible metal conduit: to CSA C22.2 No. 56, interlocked steel construction.

2 Fittings: CSA C22.2 No. 56.

LIQUID TIGHT FLEXIBLE METAL CONDUIT

. Description: Interlocked steel construction with PVC jacket.

2 Fittings: CSA C22.2 No. 56.

ELECTRICAL METALLIC TUBING (EMT)

. Description: CSA C22.2 No. 83.1; galvanized tubing.

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

ELECTRICAL NON-METALLIC TUBING (ENT)

N To CSA C22.2 No. 227.1.

NON-METALLIC CONDUIT

. Rigid Type EB1 PVC Conduit: fo CSA C22.2 No. 211.1.

2 Rigid Type DB2/ES2 PVC Conduit: to CSA C22.2 No. 211.1.

CONDUIT, FITTINGS, AND ACCESSORIES

N Conduit accessories, conduits and fittings conforming to CSA Standard
C22.2 No. 18-1972.

2 Provide rain tight connectors, couplings, fittings, junction boxes, pull boxes
and surface outlet boxes shall be used for surface conduit installations
exposed to moisture or in sprinklered buildings.

3 Rigid conduit bushings:

N Thomas & Betts Ltd. - Series 5031.
4 EMT Connectors:

N Thomas & Betts Ltd. - Steel City TC121A series.
5 Ground Bushings:

N Thomas & Betts — Blackjack or 1220 series.
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.6 Flexible conduit connectors:
. Thomas & Betts Ltd. - Series 3110.
2 EMT couplings: steel concrete fight to match connectors.

V4 Terminate rigid conduit entering boxes or enclosures with nylon insulated
steel threaded bushings.

. Thomas & Betts — 8125 series.

.8 Terminate EMT entering boxes or enclosures with nylon insulated steel
concrete tight connectors.

.9 Terminate flexible conduit entering boxes or enclosures with nylon
insulated steel connectors.

. Thomas & Betts — 5332 series.

3. EXECUTION

3.01 PREPARATION

N Produce layout sketches of conduit runs through mechanical and
electrical service areas, through corridors, and other congested areas in
order to resolve any interferences with other work, and to determine the
most efficient route to run the conduit.

3.02  INSTALLATION
. Minimum size: 21 mm (3/4 in) unless otherwise specified.

2 Conceal all conduit except in mechanical rooms and electrical rooms, or
unless otherwise indicated in this specification, or noted on the drawings.
Surface conduit work is not permitted unless specifically noted.

3 Install wiring in conduit unless otherwise specified. Where conduit sizes are
not shown on drawings, provide conduits sized in accordance with
Ontario Electrical Safety Code, CSA C22.1. When conduits are indicated,
they are the minimum size required, and must be increased to suit the
length of run or voltage drop requirements.

4 Conduit use:

N Unless otherwise specified below or shown on the drawings, all
systems shall be installed in electrical metallic tubing (EMT).

2 Equipment subject to vibration:
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. Use liguid tight flexible metal conduit for connections to
transformers, motors, and equipment, subject to vibration
and movement.

3 Outdoor locations, above grade: use rigid steel.

4 Underground: Use rigid PVC conduit for wiring in slabs on grade,
and wiring below grade.

.5 Wet and damp locations:
N Use rigid steel.

2 Use liquid tight flexible metal conduit for connections to
fransformers, motors, and equipment, subject to vibration
and movement.

6 Dry locations:
N Concealed in metal stud partitions:
. Use electrical metallic tubing.

2 Use of AC90 (Bx) as described in Section 26 05 19.

2 Concealed in concrete: Use electrical non-metallic tubing
orrigid PVC.

3 Exposed areas: Use electrical metallic tubing.

4 Use liguid tight flexible metal conduit below raised floors for

connections to all devices.

.5 Aluminium conduit may be used, in lieu of steel conduit, in
clean and dry locations, but shall not be used in poured
concrete, or for signal and infercommunication systems

wiring.
e Use epoxy coated conduit in corrosive areas.
7 Equipment in sprinklered spaces:

. Provide CSA certified sealing rings for rigid steel galvanized
conduit and CSA certified raintight connectors for steel
galvanized electrical metallic tubing (EMT) where conduits
enter the top or the sides of enclosures.

5 Arrangement and supports:

. Arrange supports to prevent misalignment during wiring
installation.
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.6

4

N
2

.

Arrange conduit to maintain headroom and present neat
appedarance.

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

Group related conduits; support using conduit rack.

Construct rack using steel channel; provide space on each for 25
per cent additional conduits.

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

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

Do not attach conduit to ceiling support wires.

Route exposed conduit parallel and perpendicular to walls.

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

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

In doamp and unheated areas, avoid moisture fraps; provide
junction box with drain fitting at low points in conduit system.

Provide suitable fittings to accommodate expansion and
deflection where conduit crosses expansion joinfs.

Clearances:

Maintain adequate clearance between conduit and piping.

Maintain 300 mm (12 in) clearance between conduit and surfaces
with temperatures exceeding 40°C.

Conduit bends:

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

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

2 Use hydraulic one-shot bender to fabricate bends in metal
conduit larger than 50 mm size or provide prefabricated
conduit bends.
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.10

12

13

14

Install wall entfrance seals where conduits pass through exterior walls
below grade.

Provide expansion coupling in conduit runs at building expansion joints
and in long runs subject to thermal expansion, all in accordance with
manufacturer recommendations.

Cut conduit square using saw or pipe cutter; de-burr cut ends.
Bring conduit to shoulder of fittings; fasten securely.

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

Use conduit hubs or sealing locknuts to fasten conduit and to cast boxes.

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

Ground and bond conduit to Section 26 05 26.
Identify conduit to Section 26 05 53.

Flexible conduit and armoured cable will be accepted for a maximum
length of 1500 mm for final connection to lighting fixtures. Do not connect
from fixture to fixture.

3.03 CLEANING

N

Conduit manufacturer's fouch-up enamel shall be used to repair all
scrafches and gouges on epoxy-coated conduit.

End of Section
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1. GENERAL

1.01  SECTION INCLUDES

N Wall and ceiling outlet boxes.

2 Pull and junction boxes.

1.02  RELATED REQUIREMENTS

. Section 26 09 23 - Lighting Control Devices.
2 Section 26 27 16 - Electrical Cabinets and Enclosures.

3 Section 26 27 26 — Wiring Devices: Wall plates in finished areas, floor box
service fittings, fire-rated poke-through fittings, and access floor boxes.

4 Section 26 27 26.13 — Floor Box Assemblies.

1.08  REFERENCES
N CSA Group:

N CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition),
Safety Standard for Electrical Installations.

2 Ontario Electrical Safety Code (28th edition/2021).
. CSA C22.2 No. 18.1:13 (R2022), Metallic outlet boxes.

2 CSA C22.2 No. 18.1-13 (R2022) — Metallic Outlet Boxes (Tri-national
standard, with UL 514A and ANCE NMX-J-023/1).

3 CSA C22.2 No. 40-17 - Junction and Pull Boxes.

A4 CSA C22.2 No. 85-14 (R2018) - Rigid PVC Boxes and Fittings.

1.04  CLOSEOUT SUBMITTALS

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

1.05 REGULATORY REQUIREMENTS

. Provide products listed and classified by CSA (Canadian Standards
Association) as suitable for the purpose specified and indicated.
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2. PRODUCTS
2.01  QUTLET BOXES
. Sheet Metal Outlet Boxes: CSA C22.2 No. 18.1, galvanized steel.

. Luminaire and Equipment Supporting Boxes: Rated for weight of
equipment supported; include 13 mm male fixture studs where

required.
2 Concrete Ceiling Boxes: Concrete type.
2 Non-metallic Outlet Boxes: CSA C22.2 No. 18.1.

3 Cast Boxes: CSA C22.2 No. 18.1, Type FD, aluminum. Provide gasketed
cover by box manufacturer. Provide threaded hubs.

4 Wall Plates for Finished Areas: As specified in Section 26 27 26.

2.02 PULL BOXES AND JUNCTION BOXES

N Sheet Metal Boxes: CSA C22.2 No. 18.1, galvanized steel.
2 Hinged Enclosures: As specified in Section 26 27 16.

3 Surface Mounted Cast Metal Box: CSA C22.2 No. 18.1, Type 4; flat-flanged,
surface mounted junction box:

N Material: Cast aluminum.

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

2.03  OUTLET BOXES
N Conform to CSA C22.2 No. 18.1.

2 Where 103 mm (4 in) square outlet boxes are installed in exposed
concrete or cinder block finished areas, blocks will be cut as described in
Division 04 as instructed under this Section. Cut openings to provide a
close fit to boxes and covers so that edges of openings are not visible
after installation of plates. Use of mortar to patch up openings that are cut
too large or to paftch ragged edges is not permitted.

3 Ceiling boxes: 103 mm (4 in) octagon or square, complete with fittings,
where required to support fixtures.

A4 Switch and receptacle boxes:

. 103 mm (4 in) square with plaster ring, where flush mounted in
plaster walls.
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3. EXECUTION

2 Iberville 1104 series box, or equal, where flush mounted in wood or
drywall, with stud fasteners as required.

3 Masonry boxes in masonry walls.

Where boxes are surface mounted in unfinished areas they shall be FS
conduits.

Standard outlet boxes manufactured from code gauge galvanized steel.

Provide a suitable outlet box for each light, switch, receptacle, or other
outlet, approved for the area it is to be installed.

Support outlet boxes independently of conduit and cable.

Locate outlet boxes, mounted in hung ceiling space, so they do not
obstruct or interfere with the removal of lay-in ceiling tiles.

Offset outlet boxes, shown back to back in partitions, horizontally a
minimum 150 mm (6 in) fo minimize noise tfransmission between adjacent
rooms.

Use gang boxes at locations where more than one device, of the same
system only, is fo be mounted. Utilize separate boxes for each system.

Use tile wall covers where 103 mm (4 in) square outlet boxes are installed
in exposed concrete or cinder block in finished areas.

Provide flush mount boxes, panels, cabinets, and electrical devices, which
are installed in finished areas, with suitable flush trims and doors or covers,
unless specifically noted otherwise.

Provide pre-formed polyethylene vapour barriers for all boxes located in
walls with internal vapour barriers.

3.01 EXAMINATION

N

Verify locations of floor boxes prior fo rough-in.

3.02  INSTALLATION

.

2

Install boxes to CSA C22.1.

Install in locations as shown on drawings, and as required for splices, taps,
wire pulling, equipment connections and compliance with regulatory
requirements.
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13

.14

Set wall mounted boxes at elevations o accommodate mounting heights
indicated.

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

Orient boxes to accommodate wiring devices oriented as specified in
Section 26 27 26.

Maintain headroom and present neat mechanical appearance.

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

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

Install boxes to preserve fire resistance rating of partitions and other
elements, using materials and methods.

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

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

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

Use flush mounting outlet box in finished areas.

Locate flush mounting box in masonry wall to require cutting of masonry
unit corner only. Coordinate masonry cutting to achieve neat opening.

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

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

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

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

Use adjustable steel channel fasteners for hung ceiling outlet box.





Mulock House Adaptive BOXES FOR ELECTRICAL SYSTEMS Section 26 05 33.16
Re-Use, Newmarket Page 5 of 5
Project No. ED-22-107

.20 Do not fasten boxes to ceiling support wires.
21 Support boxes independently of conduit.

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

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

.24 Use cast outlet box in exterior locations exposed to the weather.
25 Use cast outlet box in wet locations.

.26 Set floor boxes level.

27 Large pull boxes: Use hinged enclosure in interior dry locations,
surface-mounted cast metal box in other locations.

3.03 ADJUSTING
N Adjust floor box flush with finish flooring material.
2 Adjust flush-mounting outlets to make front flush with finished wall material.
3 Install knockout closures in unused box openings.
3.04 CLEANING
. Clean interior of boxes to remove dust, debris, and other material.

2 Clean exposed surfaces and restore finish.

End of Section
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		.2 Section 26 27 16 – Electrical Cabinets and Enclosures.

		.3 Section 26 27 26 – Wiring Devices: Wall plates in finished areas, floor box service fittings, fire-rated poke-through fittings, and access floor boxes.

		.4 Section 26 27 26.13 – Floor Box Assemblies.



		1.03 References

		.1 CSA Group:

		.1 CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition), Safety Standard for Electrical Installations.

		.2 Ontario Electrical Safety Code (28th edition/2021).

		.1 CSA C22.2 No. 18.1:13 (R2022), Metallic outlet boxes.

		.2 CSA C22.2 No. 18.1-13 (R2022) – Metallic Outlet Boxes (Tri-national standard, with UL 514A and ANCE NMX-J-023/1).

		.3 CSA C22.2 No. 40-17 - Junction and Pull Boxes.

		.4 CSA C22.2 No. 85-14 (R2018) – Rigid PVC Boxes and Fittings.





		1.04 Closeout Submittals

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



		1.05 Regulatory Requirements

		.1 Provide products listed and classified by CSA (Canadian Standards Association) as suitable for the purpose specified and indicated.





		2. Products

		2.01 Outlet Boxes

		.1 Sheet Metal Outlet Boxes: CSA C22.2 No. 18.1, galvanized steel.

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

		.2 Concrete Ceiling Boxes: Concrete type.



		.2 Non-metallic Outlet Boxes: CSA C22.2 No. 18.1.

		.3 Cast Boxes: CSA C22.2 No. 18.1, Type FD, aluminum. Provide gasketed cover by box manufacturer. Provide threaded hubs.

		.4 Wall Plates for Finished Areas: As specified in Section 26 27 26.



		2.02 Pull Boxes and Junction Boxes

		.1 Sheet Metal Boxes: CSA C22.2 No. 18.1, galvanized steel.

		.2 Hinged Enclosures: As specified in Section 26 27 16.

		.3 Surface Mounted Cast Metal Box: CSA C22.2 No. 18.1, Type 4; flat-flanged, surface mounted junction box:

		.1 Material: Cast aluminum.

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





		2.03 Outlet Boxes

		.1 Conform to CSA C22.2 No. 18.1.

		.2 Where 103 mm (4 in) square outlet boxes are installed in exposed concrete or cinder block finished areas, blocks will be cut as described in Division 04 as instructed under this Section. Cut openings to provide a close fit to boxes and covers so th...

		.3 Ceiling boxes: 103 mm (4 in) octagon or square, complete with fittings, where required to support fixtures.

		.4 Switch and receptacle boxes:

		.1 103 mm (4 in) square with plaster ring, where flush mounted in plaster walls.

		.2 Iberville 1104 series box, or equal, where flush mounted in wood or drywall, with stud fasteners as required.

		.3 Masonry boxes in masonry walls.



		.5 Where boxes are surface mounted in unfinished areas they shall be FS conduits.

		.6 Standard outlet boxes manufactured from code gauge galvanized steel.

		.7 Provide a suitable outlet box for each light, switch, receptacle, or other outlet, approved for the area it is to be installed.

		.8 Support outlet boxes independently of conduit and cable.

		.9 Locate outlet boxes, mounted in hung ceiling space, so they do not obstruct or interfere with the removal of lay-in ceiling tiles.

		.10 Offset outlet boxes, shown back to back in partitions, horizontally a minimum 150 mm (6 in) to minimize noise transmission between adjacent rooms.

		.11 Use gang boxes at locations where more than one device, of the same system only, is to be mounted. Utilize separate boxes for each system.

		.12 Use tile wall covers where 103 mm (4 in) square outlet boxes are installed in exposed concrete or cinder block in finished areas.

		.13 Provide flush mount boxes, panels, cabinets, and electrical devices, which are installed in finished areas, with suitable flush trims and doors or covers, unless specifically noted otherwise.

		.14 Provide pre-formed polyethylene vapour barriers for all boxes located in walls with internal vapour barriers.





		3. Execution

		3.01 Examination

		.1 Verify locations of floor boxes prior to rough-in.



		3.02 Installation

		.1 Install boxes to CSA C22.1.

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

		.3 Set wall mounted boxes at elevations to accommodate mounting heights indicated.

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

		.5 Orient boxes to accommodate wiring devices oriented as specified in Section 26 27 26.

		.6 Maintain headroom and present neat mechanical appearance.

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

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

		.9 Install boxes to preserve fire resistance rating of partitions and other elements, using materials and methods.

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

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

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

		.13 Use flush mounting outlet box in finished areas.

		.14 Locate flush mounting box in masonry wall to require cutting of masonry unit corner only. Coordinate masonry cutting to achieve neat opening.

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

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

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

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

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

		.20 Do not fasten boxes to ceiling support wires.

		.21 Support boxes independently of conduit.

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

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

		.24 Use cast outlet box in exterior locations exposed to the weather.

		.25 Use cast outlet box in wet locations.

		.26 Set floor boxes level.

		.27 Large pull boxes: Use hinged enclosure in interior dry locations, surface-mounted cast metal box in other locations.



		3.03 Adjusting

		.1 Adjust floor box flush with finish flooring material.

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

		.3 Install knockout closures in unused box openings.



		3.04 Cleaning

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

		.2 Clean exposed surfaces and restore finish.
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1. GENERAL

1.0 SECTION INCLUDES

—_

. Cables installed in ducts.
2 Direct buried cables.

3 Handholes.

1.02  RELATED REQUIREMENTS

. Section 31 23 00 — Excavation and Fill.

1.03  REFERENCES
N CSA Group:
N CSA C22.3 No. 7-15, Underground systems.
2 Institute of Electrical and Electronics Engineers:
. IEEE 835-1994, Standard Power Cable Ampacity Tables.

3 Insulated Cable Engineers Association, Inc. (ICEA).

1.04  SUBMITTALS

. Submit records of underground utility locates, indicating location plan of
existing utilities as found in field and clearance record from utility authority
and location plan of relocated and abandoned services, as required.

2 Feeder ampacity calculations from cable manufacturer for any duct
banks or direct buried feeders not constructed in accordance with OESC
to demonstrate compliance with IEEE 835.

1.05 CLOSEOUT SUBMITTALS

. Record documentation:
N Records of underground utility locates.

2 Record as-constructed location of all underground conduits and
feeders on as-built drawings regardless of conduit size.
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2. PRODUCTS

2.01 FILL MATERIALS

N Sand fill: clean, natural sand and gravel material, free from silt, clay, loam,
friable or soluble materials and vegetable matter.

2 Backfill material: Selected material from excavation or other sources,
reviewed by the Consultant, unfrozen and free from rocks larger than
75 mm (3 inch), rock with sharp angular surfaces, cinders, ashes, sods,
refuse, or other deleterious materials.

2.02 DIRECT BURIED AND CONCRETE ENCASED CONDUITS

N Rigid Type DB2/ES2 PVC conduit to Section 26 05 33.13.
2.03 CONDUCTORS

N RWU90, in accordance with Section 26 05 19 for use in direct buried
applications, and in below grade conduits and duct banks.

2.04 TRACER WIRE

. Direct burial rated tracer wire: single, solid copper, 12 AWG minimum size
with 30 mm PVC jacket.

. Provide red jacket for circuits 120 V and higher.

2 Provide orange jacket for communications conduits and services lower
than 120 V.

2.05 HANDHOLES
. 460 mm (18”) round handhole.

2 Precast concrete, to OPSD 2112.02 standard, suitable for use in vehicular
traffic areas.

3 Manufacturers:
. Armtec-Brooklin Concrete.
2 Hy-Grade Precast Concrete.

3 Utilicon.
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EXECUTION

3.01 EXAMINATION

. Perform locates prior to start of work.

3.02 EXCAVATION AND FILL

. In accordance with Section 31 23 00.
2 Trenching:

. Excavate to dimensions indicated. Ensure trench width is sufficient
to accommodate mechanical vibratory compactor.

2 Do not leave open trench at end of day’s operation.
3 Backfilling:

N Do not proceed with backfilling operations until Electrical
Inspection Authority has inspected and approved installation.

4 Restoration:

N Restore surface of work area to conditions existing prior to
execution of work.

2 After backfilling french, provide new topsoil as required to follow
minimum depths after settlement of 100 mm (4 in) for grass seeded
areas.

3 Restore surface of paved areas to match existing.

3.03  CABLE INSTALLATION IN DUCTS

. Install cables as indicated in ducts.

2 Do not pull spliced cables inside ducts.

w

Install multiple cables in duct simultaneously.

4 Use CSA approved lubricants of type compatible with cable jacket to
reduce pulling tension.

.5 To facilitate matching of colour coded multiconductor control cables reel
off in same direction during installation.

.6 Before pulling cable intfo ducts and until cables are properly terminated,

seal ends of lead covered cables with wiping solder; seal ends of non-
leaded cables with moisture seal tape.
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v

After installation of cables, seal duct ends with duct sealing compound.

3.04 DIRECT BURIAL OF CABLE

N
2

Provide sand bed as indicated.

Lay cables maintaining 75 mm (3 in) clearance from each side of french
to nearest cable. Do not pull cable into tfrench.

Provide offsets for thermal action and minor earth movements. Offset
cable 150 mm for each 60 m run, maintaining minimum cable separation
and bending radius requirements.

Install freated planks on cables for mechanical protection. Install above
cables and below markers.

Cable separation:

N Maintain 75 mm (3 in) minimum separation between cables of
different circuits.

2 Maintain 300 mm (12 in) horizontal separation between low and
high voltage cables.

3 When low voltage cables cross high voltage cables maintain
300 mm (12 in) vertical separation with low voltage cables in
upper position.

A4 At crossover, maintain 75 mm (3 in) minimum vertical separation
between low voltage cables and 150 mm between high voltage
cables.

) Maintain minimum 300 mm (12 in) horizontal separation between
cables or conduits and gas service where installed in the same
french.

3.05 MARKERS

N

2

Mark cable every 150 m along duct runs and changes in direction.
Mark underground splices.

Where markers are removed to permit installation of additional cables,
reinstall existing markers.

Install cedar post type markers.

Lay concrete markers flat and cenfred over cable with top flush with finish
grade.
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3.06

Where warning tape is used to comply with 2021 OESC Rule 12-012(11) or
latest edition, bury the tape approximately halfway between the
installation and grade level, covering the width of the raceways or cables
installed, in accordance with OESC Bulletin 12-2-(latest version).

Tracer wires:

N Provide direct burial rated tracer wire above all underground
raceways and duct banks for power, control/monitoring, lighting
and branch circuits, and communications raceways.

2 Install fracer wire above the warning tape.

FIELD QUALITY CONTROL

N
2

Perform tests in accordance with Section 26 05 00.

Perform tests using qualified personnel. Provide necessary instruments and
equipment.

Check phase rotation and identify each phase conductor of each
feeder.

Check each feeder for continuity, short circuits and grounds. Ensure
resistance to ground of circuits is not less than 50 megohmes.

Pre-acceptance tests:

. After installing cable but before splicing and terminating, perform
insulation resistance test with 1000 V megger on each phase
conductor.

2 Check insulation resistance after each splice and/or termination to
ensure that cable system is ready for acceptance testing.

Acceptance Tests:

N Ensure that terminations and accessory equipment are
disconnected.

2 Ground shields, ground wires, metallic armour, and conductors not
under fest.
3 High Potential (Hipot) Testing.

N Conduct hipot testing in accordance with manufacturer's
ICEA recommendations.

Provide Owner with list of test results showing location at which each test
was made, circuit tested and result of each test.
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3.07

.8 Non-Conforming Work: Remove and replace entire length of cable if
cable fails fo meet any of test criteria.

WASTE MANAGEMENT

N Remove from site and dispose of all packaging materials at appropriate
recycling facilities.

2 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.

3 Do not dispose of unused sealant material into sewer system, into streams,
lakes, onto ground or in other location where it will pose health or
environmental hazard.

4 Divert unused metal and wiring materials from landfill o metal recycling
facility as approved by Departmental Representative.

.5 Do not dispose of preservative freated wood through incineration.

N Do not dispose of preservative treated wood with other materials destined
forrecycling or reuse.

V4 Dispose of tfreated wood, end pieces, wood scraps and sawdust at
sanitary landfill approved by Departmental Representative.

.8 Fold up metal banding, flatten and place in designated area for

recycling.

End of Section





		1. General

		1.01 Section Includes

		.1 Cables installed in ducts.

		.2 Direct buried cables.

		.3 Handholes.



		1.02 Related Requirements

		.1 Section 31 23 00 – Excavation and Fill.



		1.03 References

		.1 CSA Group:

		.1 CSA C22.3 No. 7-15, Underground systems.



		.2 Institute of Electrical and Electronics Engineers:

		.1 IEEE 835-1994, Standard Power Cable Ampacity Tables.



		.3 Insulated Cable Engineers Association, Inc. (ICEA).



		1.04 Submittals

		.1 Submit records of underground utility locates, indicating location plan of existing utilities as found in field and clearance record from utility authority and location plan of relocated and abandoned services, as required.

		.2 Feeder ampacity calculations from cable manufacturer for any duct banks or direct buried feeders not constructed in accordance with OESC to demonstrate compliance with IEEE 835.



		1.05 Closeout Submittals

		.1 Record documentation:

		.1 Records of underground utility locates.

		.2 Record as-constructed location of all underground conduits and feeders on as-built drawings regardless of conduit size.







		2. Products

		2.01 Fill Materials

		.1 Sand fill: clean, natural sand and gravel material, free from silt, clay, loam, friable or soluble materials and vegetable matter.

		.2 Backfill material: Selected material from excavation or other sources, reviewed by the Consultant, unfrozen and free from rocks larger than 75 mm (3 inch), rock with sharp angular surfaces, cinders, ashes, sods, refuse, or other deleterious materials.



		2.02 Direct Buried and Concrete Encased Conduits

		.1 Rigid Type DB2/ES2 PVC conduit to Section 26 05 33.13.



		2.03 Conductors

		.1 RWU90, in accordance with Section 26 05 19 for use in direct buried applications, and in below grade conduits and duct banks.



		2.04 Tracer Wire

		.1 Direct burial rated tracer wire: single, solid copper, 12 AWG minimum size with 30 mm PVC jacket.

		.1 Provide red jacket for circuits 120 V and higher.

		.2 Provide orange jacket for communications conduits and services lower than 120 V.





		2.05 Handholes

		.1 460 mm (18”) round handhole.

		.2 Precast concrete, to OPSD 2112.02 standard, suitable for use in vehicular traffic areas.

		.3 Manufacturers:

		.1 Armtec-Brooklin Concrete.

		.2 Hy-Grade Precast Concrete.

		.3 Utilicon.







		3. Execution

		3.01 Examination

		.1 Perform locates prior to start of work.



		3.02 Excavation and Fill

		.1 In accordance with Section 31 23 00.

		.2 Trenching:

		.1 Excavate to dimensions indicated. Ensure trench width is sufficient to accommodate mechanical vibratory compactor.

		.2 Do not leave open trench at end of day’s operation.



		.3 Backfilling:

		.1 Do not proceed with backfilling operations until Electrical Inspection Authority has inspected and approved installation.



		.4 Restoration:

		.1 Restore surface of work area to conditions existing prior to execution of work.

		.2 After backfilling trench, provide new topsoil as required to follow minimum depths after settlement of 100 mm (4 in) for grass seeded areas.

		.3 Restore surface of paved areas to match existing.





		3.03 Cable Installation in Ducts

		.1 Install cables as indicated in ducts.

		.2 Do not pull spliced cables inside ducts.

		.3 Install multiple cables in duct simultaneously.

		.4 Use CSA approved lubricants of type compatible with cable jacket to reduce pulling tension.

		.5 To facilitate matching of colour coded multiconductor control cables reel off in same direction during installation.

		.6 Before pulling cable into ducts and until cables are properly terminated, seal ends of lead covered cables with wiping solder; seal ends of non-leaded cables with moisture seal tape.

		.7 After installation of cables, seal duct ends with duct sealing compound.



		3.04 Direct Burial of Cable

		.1 Provide sand bed as indicated.

		.2 Lay cables maintaining 75 mm (3 in) clearance from each side of trench to nearest cable. Do not pull cable into trench.

		.3 Provide offsets for thermal action and minor earth movements. Offset cable 150 mm for each 60 m run, maintaining minimum cable separation and bending radius requirements.

		.4 Install treated planks on cables for mechanical protection. Install above cables and below markers.

		.5 Cable separation:

		.1 Maintain 75 mm (3 in) minimum separation between cables of different circuits.

		.2 Maintain 300 mm (12 in) horizontal separation between low and high voltage cables.

		.3 When low voltage cables cross high voltage cables maintain 300 mm (12 in) vertical separation with low voltage cables in upper position.

		.4 At crossover, maintain 75 mm (3 in) minimum vertical separation between low voltage cables and 150 mm between high voltage cables.

		.5 Maintain minimum 300 mm (12 in) horizontal separation between cables or conduits and gas service where installed in the same trench.





		3.05 Markers

		.1 Mark cable every 150 m along duct runs and changes in direction.

		.2 Mark underground splices.

		.3 Where markers are removed to permit installation of additional cables, reinstall existing markers.

		.4 Install cedar post type markers.

		.5 Lay concrete markers flat and centred over cable with top flush with finish grade.

		.6 Where warning tape is used to comply with 2021 OESC Rule 12-012(11) or latest edition, bury the tape approximately halfway between the installation and grade level, covering the width of the raceways or cables installed, in accordance with OESC Bul...

		.7 Tracer wires:

		.1 Provide direct burial rated tracer wire above all underground raceways and duct banks for power, control/monitoring, lighting and branch circuits, and communications raceways.

		.2 Install tracer wire above the warning tape.





		3.06 Field Quality Control

		.1 Perform tests in accordance with Section 26 05 00.

		.2 Perform tests using qualified personnel. Provide necessary instruments and equipment.

		.3 Check phase rotation and identify each phase conductor of each feeder.

		.4 Check each feeder for continuity, short circuits and grounds. Ensure resistance to ground of circuits is not less than 50 megohms.

		.5 Pre-acceptance tests:

		.1 After installing cable but before splicing and terminating, perform insulation resistance test with 1000 V megger on each phase conductor.

		.2 Check insulation resistance after each splice and/or termination to ensure that cable system is ready for acceptance testing.



		.6 Acceptance Tests:

		.1 Ensure that terminations and accessory equipment are disconnected.

		.2 Ground shields, ground wires, metallic armour, and conductors not under test.

		.3 High Potential (Hipot) Testing.

		.1 Conduct hipot testing in accordance with manufacturer's ICEA recommendations.





		.7 Provide Owner with list of test results showing location at which each test was made, circuit tested and result of each test.

		.8 Non-Conforming Work: Remove and replace entire length of cable if cable fails to meet any of test criteria.



		3.07 Waste Management

		.1 Remove from site and dispose of all packaging materials at appropriate recycling facilities.

		.2 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.

		.3 Do not dispose of unused sealant material into sewer system, into streams, lakes, onto ground or in other location where it will pose health or environmental hazard.

		.4 Divert unused metal and wiring materials from landfill to metal recycling facility as approved by Departmental Representative.

		.5 Do not dispose of preservative treated wood through incineration.

		.6 Do not dispose of preservative treated wood with other materials destined for recycling or reuse.

		.7 Dispose of treated wood, end pieces, wood scraps and sawdust at sanitary landfill approved by Departmental Representative.

		.8 Fold up metal banding, flatten and place in designated area for recycling.
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1. GENERAL

1.01  SECTION INCLUDES

N Sleeves, sealing of sleeves and openings, as required for all electrical
work.

1.02  SUBMITTALS
. Submit data sheets for firestopping in accordance with Section 01 33 00.

2 Submit copies of firestopping drawings with ULC cerfificate and system
number for each specific installation.

3 Submit schedule of opening locations and sizes, penetratfing items, and
required listed design numbers to seal openings to maintain fire resistance
ratings.

A4 Submit dimensioned location drawings indicating required sleeves and

formed openings in structural poured concrete or precast concrete
construction or in roofing, and locations of cutting or drilling required for
Electrical work.

2. PRODUCTS
201  SLEEVES

N Galvanized steel sleeves:

N 24 gauge with an integral flange at one (1) end to secure sleeve
to formwork construction.

2 Schedule 40 pipe.

2 Schedule 40 PVC sleeves.

2.02  SLEEVE SEALS

N Manufacturers
N Hilti Canada.
2 Specified Technologies Inc.
3 3M Canada Inc.
4 Tremco.

.5 A/D Fire Protection Systems.
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3. EXECUTION

.6 Nelson.

Asbestos-free, elastomeric materials and infumescent materials, tested,
listed, and labelled by ULC in accordance with CAN/ULC-S115, and
CAN/ULC-S101 for installation in ULC designated firestopping, and smoke
seal systems to provide a positive fire, water and smoke seal and a fire
resistance rating (flame, hose stream and temperature) no less than fire
rating for surrounding construction.

Materials are to be compatible with abutting dissimilar materials and
finishes and complete with primers, damming and back-up materials,
supports, and anchoring devices in accordance with firestopping
manufacturer's recommendations and ULC tested assembly. Coordinate
material requirements with frades supplying abutting areas of materials.

Maintain fire rating of separation in accordance with architectural
drawings.

3.01 INSTALLATION

N

Where conduits and conductors pass through structural poured concrete,
provide sleeves of type suitable for application, and approved by local
governing codes.

Sleeves in concrete slabs, except as noted below, are to be No. 24 gauge
or equivalent, with an integral flange to secure sleeves for formwork
construction.

Sleeves in waterproof concrete slabs and in other slabs where waterproof
sleeves are required are to be lengths of Schedule 40 pipe sized to extend
100 mm (4") above floor.

Sleeves in poured concrete walls and foundation are to be Schedule 40
pipe.

Through interior walls, use standard weight steel pipes, conduit, or
galvanized steel. Cut flush with finished surfaces. Check room finish
schedules.

Through exterior walls above grade, floors, and roof use standard weight
steel pipes, machine cut, flush with finished surface inside and to suit
flashing outside.

Through exterior walls below grade, water-proofed floors, and other
water-proof walls, use heavy weight cast iron pipes, machine cut. Extend
sleeves 100 mm (4") above finished floors, and cut flush with underside of
floor.
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Size sleeves, unless otherwise noted, to leave 13 mm (1/2") clearance
around conduit, duct, conductor, efc. Void between sleeves and
conduit, duct, conductors, etfc., to be packed and sealed for length of
sleeves as in accordance with article entitled “Sleeve Seals” specified in
this Section. Pack and seal sleeves set in exterior walls with governing
authority approved materials suitable for application and pack both ends
of sleeves watertight with approved permanently flexible and water tight
materials. Coordinate exact responsibility of work with General Trades
Contractor.

Submit to concrete reinforcement detailer at proper time, drawings
indicating required sleeves, recesses and formed openings in poured
concrete work. Completely and accurately dimension such drawings and
relate sleeves, recesses and formed openings to suitable grid lines and
elevation datum.

Supply sleeves of a water protecting type in accordance with detail
found on drawings for installation in following locations:

. in Mechanical and Fan Room floor slabs, except where on grade;

2 in slabs over Mechanical, Fan, Electrical and Telephone
Equipment Rooms or closets;

3 in floors equipped with waterproof membranes.

"Gang" type sleeving to be permitted only with approval of Owner and
reviewed with the Consultant.

Terminate sleeves for work which is exposed, so that sleeve is flush at both
ends with wall, partition, or slab surface such that sleeve may be covered
completely by escutcheon plates.

Sleeves are not required in interior walls and dry area floors where conduit
is installed ahead of floor construction.

Seal all openings and sleeves after installation of equipment:

N With an approved material to maintain fire rating where sleeves
and openings pass through fire separations and floors.

2 With an approved material to maintain fire rating for sleeves and
openings provided for future equipment.

3 Flash all conduits and systems passing through roof or built info an
outside wall, or a waterproof floor.

A4 Provide copper flashing for sleeves passing through exterior walls
or waterproof floors.
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.15 Provide all flashing and waterproofing for sleeves through roof and
exterior walls to the requirements of Division 07.

.16 Firestop sleeves in accordance with the manufacturer's specifications and
recommendations.

End of Section





		1. General

		1.01 Section Includes

		.1 Sleeves, sealing of sleeves and openings, as required for all electrical work.



		1.02 Submittals

		.1 Submit data sheets for firestopping in accordance with Section 01 33 00.

		.2 Submit copies of firestopping drawings with ULC certificate and system number for each specific installation.

		.3 Submit schedule of opening locations and sizes, penetrating items, and required listed design numbers to seal openings to maintain fire resistance ratings.

		.4 Submit dimensioned location drawings indicating required sleeves and formed openings in structural poured concrete or precast concrete construction or in roofing, and locations of cutting or drilling required for Electrical work.





		2. Products

		2.01 Sleeves

		.1 Galvanized steel sleeves:

		.1 24 gauge with an integral flange at one (1) end to secure sleeve to formwork construction.

		.2 Schedule 40 pipe.



		.2 Schedule 40 PVC sleeves.



		2.02 Sleeve Seals

		.1 Manufacturers

		.1 Hilti Canada.

		.2 Specified Technologies Inc.

		.3 3M Canada Inc.

		.4 Tremco.

		.5 A/D Fire Protection Systems.

		.6 Nelson.



		.2 Asbestos-free, elastomeric materials and intumescent materials, tested, listed, and labelled by ULC in accordance with CAN/ULC-S115, and CAN/ULC-S101 for installation in ULC designated firestopping, and smoke seal systems to provide a positive fire...

		.3 Materials are to be compatible with abutting dissimilar materials and finishes and complete with primers, damming and back-up materials, supports, and anchoring devices in accordance with firestopping manufacturer's recommendations and ULC tested a...

		.4 Maintain fire rating of separation in accordance with architectural drawings.





		3. Execution

		3.01 Installation

		.1 Where conduits and conductors pass through structural poured concrete, provide sleeves of type suitable for application, and approved by local governing codes.

		.2 Sleeves in concrete slabs, except as noted below, are to be No. 24 gauge or equivalent, with an integral flange to secure sleeves for formwork construction.

		.3 Sleeves in waterproof concrete slabs and in other slabs where waterproof sleeves are required are to be lengths of Schedule 40 pipe sized to extend 100 mm (4") above floor.

		.4 Sleeves in poured concrete walls and foundation are to be Schedule 40 pipe.

		.5 Through interior walls, use standard weight steel pipes, conduit, or galvanized steel. Cut flush with finished surfaces. Check room finish schedules.

		.6 Through exterior walls above grade, floors, and roof use standard weight steel pipes, machine cut, flush with finished surface inside and to suit flashing outside.

		.7 Through exterior walls below grade, water-proofed floors, and other water-proof walls, use heavy weight cast iron pipes, machine cut. Extend sleeves 100 mm (4") above finished floors, and cut flush with underside of floor.

		.8 Size sleeves, unless otherwise noted, to leave 13 mm (1/2") clearance around conduit, duct, conductor, etc. Void between sleeves and conduit, duct, conductors, etc., to be packed and sealed for length of sleeves as in accordance with article entitl...

		.9 Submit to concrete reinforcement detailer at proper time, drawings indicating required sleeves, recesses and formed openings in poured concrete work. Completely and accurately dimension such drawings and relate sleeves, recesses and formed openings...

		.10 Supply sleeves of a water protecting type in accordance with detail found on drawings for installation in following locations:

		.1 in Mechanical and Fan Room floor slabs, except where on grade;

		.2 in slabs over Mechanical, Fan, Electrical and Telephone Equipment Rooms or closets;

		.3 in floors equipped with waterproof membranes.



		.11 "Gang" type sleeving to be permitted only with approval of Owner and reviewed with the Consultant.

		.12 Terminate sleeves for work which is exposed, so that sleeve is flush at both ends with wall, partition, or slab surface such that sleeve may be covered completely by escutcheon plates.

		.13 Sleeves are not required in interior walls and dry area floors where conduit is installed ahead of floor construction.

		.14 Seal all openings and sleeves after installation of equipment:

		.1 With an approved material to maintain fire rating where sleeves and openings pass through fire separations and floors.

		.2 With an approved material to maintain fire rating for sleeves and openings provided for future equipment.

		.3 Flash all conduits and systems passing through roof or built into an outside wall, or a waterproof floor.

		.4 Provide copper flashing for sleeves passing through exterior walls or waterproof floors.



		.15 Provide all flashing and waterproofing for sleeves through roof and exterior walls to the requirements of Division 07.

		.16 Firestop sleeves in accordance with the manufacturer's specifications and recommendations.
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1. GENERAL

1.01  SECTION INCLUDES

N Tested firestop systems used in penetrations for the passage of cables,
conduit, and other electrical equipment through fire-rated vertical barriers
(walls and partitions), horizontal barriers (floor/ceiling assemblies), and
vertical service shaft walls and partitions.

1.02  RELATED REQUIREMENTS

N Coordinate work of this section with work of other sections as required to
properly execute the work and as necessary to maintain satisfactory
progress of the work of other sections, including:

N Section 07 84 00 - Firestopping.

2 Section 27 05 44 - Sleeves and Sleeve Seals for Communications
Pathways and Cabling.

1.03  REFERENCES

N Underwriter's Laboratories (UL) and Underwriters Laboratories of Canada
(ULC):

. Test Requirements: CAN/ULC-S115:2018, Standard Method of Fire
Tests of Firestop System:s.

2 Underwriters Laboratories of Canada (ULC) runs CAN/ULC-
S115:2018 under their designation of ULC-S115:2018 and publishes
the results in their "FIRE RESISTANCE RATINGS DIRECTORY" that is
updated annually.

3 Underwriters Laboratories (UL) of Northbrook, IL runs ASTM E-814
under their designation of UL 1479 and publishes the results in their
"FIRE RESISTANCE DIRECTORY" that is updated annually. UL tests
that meet the requirements of ULC-S115-M are given a cUL listing
and are published by UL in their *Products Certified for Canada
(cUL) Directory.

A4 CAN/ULC-S102:2018, Standard Test Method for Surface Burning
Characteristics of Building Materials and CAN/ULC-S101 Fire
Endurance Tests of Building Construction and Materials.

2 ASTM:

. Omega Point Laboratories runs ASTM E-814 and publishes the
results annually in their *Omega Point Laboratories Directory”.
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4

5

2 Inspection Requirements: ASTM E 2174, “Standard Practice for On-
site Inspection of Installed Fire Stops.”, and ASTM E2393 Standard
Practice for On-Site Inspection of Installed Fire Resistive Joint
Systems and Perimeter Fire Barriers.

3 Test Requirements: ASTM E 2307, “Standard Test Method for
Determining Fire Resistance of Perimeter Fire Barrier Systems Using
Intermediate-Scale, Multi-story Test Apparatus”.

4 ASTM Dé904, “Standard Practice for Resistance to Wind Driven Rain
for Exterior Coatings Applied on Masonry™.

5 ASTM C 679, “Standard Test Method for Tack-Free Time of
Elastomeric Sealants”.

International Firestop Council Guidelines for Evaluating Firestop Systems
Engineering Judgments.

Ontario Building Code.

Ontario Electrical Safety Code.

1.04  DEFINITIONS

N

Firestopping: Material or combination of materials used to retain integrity
of fire-rated construction by maintaining an effective barrier against the
spread of flame, smoke, and hot gases through penetrations in fire rated
wall and floor assemblies.

1.05  SUBMITTALS

N

Submit Product Data: Manufacturer's specifications and technical data
for each material including the composition and limitations,
documentation of ULC or cUL firestop systems to be used and
manufacturer's installation instructions to comply with Section 01 33 00.

Manufacturer's engineering judgment identification number and drawing
details when no ULC or cUL system is available for an applicafion.
Engineered judgment must include both project name and contractor’s
name who will install firestop system as described in drawing.

Submit material safety data sheets provided with product delivered to
project site.

Submit shop drawings in accordance with Section 01 33 00:

N Submit complete cUL, ULC, or equivalent approved systems for alll
applications. Ensure the listing is clearly noted on the submittal.
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.5

[Submit certificate by firestopping manufacturer proving that the products
supplied comply with LEED requirements for indoor environmental quality
credit including printed statement of VOC.]

1.06 CLOSEOUT SUBMITTALS

N

On completion of firestopping and smoke sealing installation, submit a
Letter of Assurance to the Consultant certifying the firestopping and
smoke sealing installation has been carried out throughout the building to
electrical service penetrations and that installation has been done in strict
accordance with requirements of the Ontario Building Code, any
applicable municipal bylaws, ULC requirements, and manufacturer’s
instructions.

1.07  QUALITY ASSURANCE

N

Fire-Test-Response Characteristics: Provide through-penetration fire stop
systems and fire-resistive joint systems that comply with specified
requirements of tested systems.

Firestop System installation must meet requirements of CAN/ULC-S115
tested assemblies that provide a fire rating as shown in Section 2.1 Clauses
4,5, 6, and 7 below.

Proposed firestop materials and methods shall conform to applicable
governing codes having local jurisdiction.

Firestop Systems do not re-establish the structural integrity of load bearing
partitions/assemblies, or support live loads and traffic. Installer shall consult
the structural engineer prior to penetrating any load bearing assembly.

For those firestop applications that exist for which no ULC or cUL tested
system is available through a manufacturer, a manufacturer's engineering
judgment derived from similar ULC or cUL system designs or other tests will
be submitted to local authorities having jurisdiction for their review and
approval prior to installation. Engineering judgment drawings must follow
requirements set forth by the International Firestop Council.

1.08  INSTALLER QUALIFICATIONS

N

Engage an experienced Installer who is certified, licensed, or otherwise
qualified by the firestopping manufacturer as having the necessary
tfraining to install manufacture’s products per specified requirements. A
supplier’s willingness to sell its firestopping products to the Contractor or to
an Installer engaged by the Contractor does not in itself confer
qualification on the buyer.
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1.09

1.10

4

Installation Responsibility: assign installation of through-penetration fire
stop systems and fire-resistive joint systems in Project to a single sole source
firestop specialty contractor.

The work is to be installed by a contractor with at least one of the
following qualifications:

N FM 4991 approved contractor.
2 UL approved contractor.
3 Manufacturer’'s accredited fire stop specialty contractor.

Installer: Minimum 3 years experience with fire stop installation.

DELIVERY, STORAGE, AND HANDLING

N

Deliver materials undamaged in manufacturer's clearly labeled,
unopened containers, identified with brand, type, and ULC or cUL label
where applicable.

2 Coordinate delivery of materials with scheduled installation date to allow
minimum storage time at project site.

3 Store materials under cover and protect from weather and damage in
compliance with manufacturer's requirements.

4 Comply with recommended procedures, precautions or remedies
described in material safety data sheets as applicable.

.5 Do not use damaged or expired materials.

PROJECT CONDITIONS

. Do not use materials that contain flammable solvents.

2 Scheduling

. Schedule installation of CAST IN PLACE firestop devices after
completion of floor formwork, metal form deck, or composite deck
but before placement of concrete.

2 Schedule installation of Drop-In firestop devices after placement of
concrete but before installation of the pipe penetration. Diameter
of sleeved or cored hole to match the listed system for the device.

3 Schedule installation of other firestopping materials after
completion of penetrating item installation but prior to covering or
concealing of openings.
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2. PRODUCTS

Verify existing conditions and substrates before starting work. Correct
unsatisfactory conditions before proceeding.

Weather conditions: Do not proceed with installation of firestop materials
when temperatures exceed the manufacturer's recommended limitations
for installation printed on product label and product data sheet.

During installation, provide masking and drop cloths to prevent
firestopping materials from contaminating any adjacent surfaces.

2.01 PERFORMANCE REQUIREMENTS

N

Provide firestopping composed of components that are compatible with
each other, the substrates forming openings, and the items, if any,
penetrating the firestopping under conditions of service and application,
as demonstrated by the firestopping manufacturer based on testing and
field experience.

Provide components for each firestopping system that are needed to
install fill material. Use only components specified by the firestopping
manufacturer and approved by the qualified testing agency for the
designated fire-resistance-rated systems.

Provide a round fire-rated cable management device whenever cables
penetrate fire rated walls, where frequent cable changes and additions
may occur. The fire-rated cable management device shall consist of a
corrugated steel tube with zinc coating, contain an inner plastic housing,
infumescent material rings, and inner fabric smoke seal membrane. The
length of the sleeve shall be 315 mm (12.4 inches). The fire-rated cable
management device shall contain infegrated intumescent firestop wrap
strip materials sufficient to maintain the hourly rating of the barrier being
penetrated. The fire-rated cable management device shall contain a
smoke seal fabric membrane or infumescent firestop plugs sufficient to
achieve the L-Rating requirements of the barrier type. Install device per
the manufacturer's published installation instructions.

Penetrations in Horizontal Assemblies: Provide firestopping with ratings
determined in accordance with CAN/ULC-S115. For penetrations through
a Fire Wall or horizontal Fire Separation provide a firestop system with a
“FT" Rating as determined by ULC or cUL which is equal to the fire
resistance rating of the construction being penetrated.

W-ratings: in accordance with Section 07 84 00.

Provide a firestop system with an Assembly Rating as determined by
CAN/ULC-S115 which is equal to the time rating of construction joint
assembly.
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Penetrations in Smoke Barriers: Provide firestopping with ratings
determined in accordance with CAN/ULC-S115.

N L-Rating: Not exceeding 5.0 CFM/sgft of penetration opening at
both ambient and elevated temperatures.

Mold Resistance: Provide penetration firestopping with mold and mildew
resistance rating of [0] as determined by ASTM G21.

Rain and water resistance: provide perimeter joint sealant tested in
accordance with ASTM D 6904 with less than 1 hour tack free time as
tested in accordance with ASTM C 679.

202 MANUFACTURERS

N

Manufacturer List:

. AD Fire Protection Systems.

2 Hilti (Canada) Corporation

3 3M.

A4 Specified Technologies, Inc. (STI).
) Tremco, Inc.

Substitutions: Where a specific manufacturer is noted in this Section,
equivalent products from the manufacturers listed above may be used,
subject to compliance with through penetration firestop systems and joint
systems listed in the ULC Fire Resistance Directory — Volume lll, or UL
Products Certified for Canada (cUL) Directory.

2.03 MATERIALS

N

Use only firestop products that have been ULC or cUL tested for specific
fire-rated construction conditions conforming to construction assembly
type, penetrating item type, annular space requirements, and fire-rafing
involved for each separate instance.

Accessories: provide components for each firestopping and smoke seal
systems that are needed to install fill materials. Use only components
specified by firestopping material manufacturer, and approved by the
qualified testing agency. Accessories include, but are noft limited to, the
following items:

. Permanent forming, damming, and backing material.

2 Temporary forming material.
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3 Pre-formed firestop devices for use with non-combustible and combustible

pipes (closed and open systems), conduit and/or cable bundles
penetrating concrete floors and/or gypsum walls:

N

Hilti Tub Box Kit (CP 681) for use with tub installations.

2 Hilti Cast-In Place Firestop Device (CP 680-PX) for use with XFR
pipe.

3 Hilti Cast-In Place Firestop Device (CP 680-M) for use with non-
combustible penefrants.

A4 Hilti Speed Sleeve (CP 653) for use with cable penetrations.

5 Hilti Firestop Drop-In Device (CFS-DID) for use with non-combustible
and combustible penetrants.

6 Hilti Cast-in Firestop sleeve (CFS-CID MD P) and (CFS-CID MD M) for
use with combustible and non-combustible pipes through metal
deck.

V4 Hilti Firestop Block (CFS-BL).

.8 STI SpecSeal series SSC Firestop Collars.

.9 STl SpecSeal series LCC Firestop Collars.

A4 Sealants or caulking materials for use with non-combustible items

including steel pipe, copper pipe, rigid steel conduit and elecfrical
metallic tubing (EMT).

N

Hilti Infumescent Firestop Sealant (FS-ONE MAX).

2 Hilti Fire Foam (CP 620)/CP 660.
3 Hilti Flexible Firestop Sealant (CP 606).
4 Hilti Firestop Silicone Sealant Gun Grade (CFS-S SIL GG).
.5 Hilti Firestop Silicone Sealant Self Leveling (CFS-S SIL SL).
.5 Inftumescent sealants or caulking materials for use with combustible items

(penetrants consumed by high heat and flame) including insulated metal
pipe, PVC jacketed, flexible cable or cable bundles and plastic pipe.

N

Hilti Inftumescent Firestop Sealant (FS-ONE MAX).

o) Foams, infumescent sealants, or caulking materials for use with flexible
cable or cable bundles.

.

Hilti Infumescent Firestop Sealant (FS-ONE MAX).
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2 Hilti Fire Foam (CP 620)/660.

3 Hilti Flexible Firestop Sealant (CP 606).
A4 Hilti Firestop Silicone Sealant Gun Grade (CFS-S SIL GG).
.5 Hilti Firestop Silicone Sealant Self Leveling (CFS-S SIL SL).

Firestop Putty Pads: Inftumescent, non-hardening putty pads to be installed
on metallic and non-metallic electrical switch and receptacle boxes to
reduce horizontal separation between boxes to less than 610 mm (24 in):

N STl SpecSeal Series SSP Firestop Putty Pads.
2 Hilti Firestop Putty Pad (CP 617).

Materials used for large size/complex penetrations made to
accommodate cable trays, mulfiple steel and copper pipes, electrical
busways in raceways.

N Hilti Firestop Block (CFS-BL).

2 Hilti Composite Sheet (CFS-COS).
3 Hilti Firestop Mortar (CP 637).

4 Hilti Fire Foam (CP 620)/660.

.5 Hilti Firestop Board (CP 675T).

Non-curing, re-penetrable materials used for large size/complex
penetrations made to accommodate cable trays, multiple steel and
copper pipes, electrical busways in raceways.

N Hilti Firestop Block (CFS-BL).
2 Hilti Firestop Board (CP 675T).

Re-penetrable, round cable management devices for use with new or
existing cable bundles penetrating gypsum or masonry walls.

N Hilti Speed Sleeve (CP 653) with integrated smoke seal fabric
membrane.

2 Hilti Firestop Cable Collar (CFS-CC).

3 Hilti Firestop Sleeve (CFS-SL SK).
4 Hilti Retrofit Sleeve (CFS-SL RK) for use with existing cable bundles.
) Hilti Gangplate (CFS-SL GP) for use with multiple cable

management devices.
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.6 Hilti Gangplate Cap (CFS-SL GP CAP) for use at blank openings in
gangplate for future penetrations.

11 For blank openings made in fire-rated wall or floor assemblies, where
future penetration of pipes, conduits, or cables is expected.

. Hilti CFS-BL Firestop Block (for walls and floors).
2 Hilti CFS-PL Firestop Plug (for walls and floors).

12 Cast-In-Place Firestop Device: Single component molded firestop device
installed on forms prior to concrete placement with totally encapsulated,
tamper-proof integral firestop system and smoke sealing gasket. Device
shall allow for a concrete floor thickness of minimum 63 mm (2-1/2 in) up
to 214 mm (36 in) without the use of field applied extension tubing:

N STl SpecSeal CID Cast-In Firestop Device.
2 Hilti CP 680 Cast-In Place Firestop Device (for floors only).

13 For single or cable bundles up to 25 mm (1 in) diameter penetrating
gypsum, masonry, concrete walls or wood floor assemblies.

N Hilti CFS-D Firestop Cable Disc.

3. EXECUTION

3.01 INSTALLERS
. Labour Use to Install Firestop Systems

N To ensure complete harmony on the project site, the installation of
each scope of work is to be performed jurisdictionally correct per
existing trade agreements.

3.02 PREPARATION

. Verification of Conditions: Examine areas and conditions under which
work is to be performed and identify conditions detrimental to proper or
fimely completion.

B Verify penetrations are properly sized and in suitable condition for
application of materials.

2 Surfaces to which firestop materials will be applied shall be free of
dirt, grease, oil, rust, laitance, release agents, water repellents, and
any other substances that may affect proper adhesion.

3 Provide masking and temporary covering to prevent soiling of
adjacent surfaces by firestopping materials.
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4 Comply with manufacturer's recommendations for temperature
and humidity conditions before, during and after installation of
firestopping.

) Do not proceed until unsatisfactory conditions have been
corrected.

3.03 COORDINATION

N Coordinate construction of openings, penetrations to ensure that the fire
stop systems are installed according to specified requirements.

2 Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings
to accommodate through-penetration fire stop systems.

3 Coordinate fire stopping with other frades so that obstructions are not
placed in the way prior to the installation of the fire stop systems.

A4 Do not cover up through-penetration fire stop and joint system installations
that will become concealed behind other construction until each
installation has been examined by the building inspector.

3.04  INSTALLATION

. Regulatory Requirements: Install firestop materials in accordance with ULC
Fire Resistance Directory or UL Products Certified for Canada (cUL)
Directory or Omega Point Laboratories Directory.

2 Manufacturer's Instructions: Comply with manufacturer's instructions for
installation of through-penetration and construction joint materials.

. Seal all holes or voids made by penetrations to ensure an air and
water-resistant seal.

2 Consult with mechanical engineer, project manager, and damper
manufacturer prior to installation of ULC or cUL firestop systems
that might hamper the performance of fire dampers as it pertains
to duct work.

3 Protect materials from damage on surfaces subjected to fraffic.

3.05  FIELD QUALITY CONTROL

N Examine sealed penetration areas to ensure proper installation before
concealing or enclosing areas.

2 Keep areas of work accessible until inspection by applicable code
authorities.
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Inspection of through-penetration firestopping shall be performed in
accordance with ASTM E 2174, “Standard Practice for On-Site Inspection
of Installed Fire Stops”, or other recognized standard.

Perform under this section patching and repairing of firestopping caused
by cutting or penetrating of existing firestop systems already installed by
other trades.

Manufacturer’s Field Services: During Installation, provide periodic
destructive testing inspections to assure proper installation/application.
After installation is complete, submit findings in writing indicating whether
or not the installation of the tested system identified was installed
correctly.

3.06  IDENTIFICATION AND DOCUMENTATION

N

The firestop contractor is to supply documentation for each single
application addressed. This documentation is to identify each penetration
location on the entire project.

The Documentation Form for through penetrations is to include:

N A Sequential Location Number.

2 The Project Name.

3 Date of Installation.

4 Detailed description of the penetration location.

) Tested System or Engineered Judgment Number.

.6 Type of assembly penetrated.

7 A detailed description of the size and type of penetrating item.
.8 Size of opening.

.9 Number of sides of assemblies addressed.

.10 Hourly rating to be achieved.

g1 Installer's Name.

Copies of these documents are to be provided to the general contfractor
at the completion of the project.

Identify through-penetration firestop systems with pressure-sensitive, self-
adhesive, preprinted vinyl labels. Attach labels permanently to surfaces of
penetrated construction on both sides of each firestop system installation
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where labels will be visible fo anyone seeking to remove penetrating items
or firestop systems. Include the following information on labels:

N

.5

.6

The words: "Warning-Through Penetration Firestop System-Do Not
Disturb. Notify Building Management of Any Damage."

Contractor's Name, address, and phone number.

Through-Peneftration firestop system designation of applicable
testing and inspecting agency.

Date of Installation.
Through-Penetration firestop system manufacturer's name.

Installer's Name.

3.07  ADJUSTING AND CLEANING

. Remove equipment, materials, and debris, leaving area in undamaged,
clean condition.

2 Clean all surfaces adjacent to sealed holes and joints to be free of excess
firestop materials and soiling as work progresses.

End of Section





		1. General
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		.5 Do not use damaged or expired materials.



		1.10 Project Conditions

		.1 Do not use materials that contain flammable solvents.

		.2 Scheduling

		.1 Schedule installation of CAST IN PLACE firestop devices after completion of floor formwork, metal form deck, or composite deck but before placement of concrete.

		.2 Schedule installation of Drop-In firestop devices after placement of concrete but before installation of the pipe penetration. Diameter of sleeved or cored hole to match the listed system for the device.

		.3 Schedule installation of other firestopping materials after completion of penetrating item installation but prior to covering or concealing of openings.



		.3 Verify existing conditions and substrates before starting work. Correct unsatisfactory conditions before proceeding.

		.4 Weather conditions: Do not proceed with installation of firestop materials when temperatures exceed the manufacturer's recommended limitations for installation printed on product label and product data sheet.

		.5 During installation, provide masking and drop cloths to prevent firestopping materials from contaminating any adjacent surfaces.





		2. Products

		2.01 Performance Requirements

		.1 Provide firestopping composed of components that are compatible with each other, the substrates forming openings, and the items, if any, penetrating the firestopping under conditions of service and application, as demonstrated by the firestopping m...

		.2 Provide components for each firestopping system that are needed to install fill material. Use only components specified by the firestopping manufacturer and approved by the qualified testing agency for the designated fire-resistance-rated systems.

		.3 Provide a round fire-rated cable management device whenever cables penetrate fire rated walls, where frequent cable changes and additions may occur. The fire-rated cable management device shall consist of a corrugated steel tube with zinc coating, ...

		.4 Penetrations in Horizontal Assemblies: Provide firestopping with ratings determined in accordance with CAN/ULC-S115. For penetrations through a Fire Wall or horizontal Fire Separation provide a firestop system with a “FT” Rating as determined by UL...

		.5 W-ratings: in accordance with Section 07 84 00.

		.6 Provide a firestop system with an Assembly Rating as determined by CAN/ULC-S115 which is equal to the time rating of construction joint assembly.

		.7 Penetrations in Smoke Barriers: Provide firestopping with ratings determined in accordance with CAN/ULC-S115.

		.1 L-Rating: Not exceeding 5.0 CFM/sqft of penetration opening at both ambient and elevated temperatures.



		.8 Mold Resistance: Provide penetration firestopping with mold and mildew resistance rating of [0] as determined by ASTM G21.

		.9 Rain and water resistance: provide perimeter joint sealant tested in accordance with ASTM D 6904 with less than 1 hour tack free time as tested in accordance with ASTM C 679.



		2.02 Manufacturers

		.1 Manufacturer List:

		.1 AD Fire Protection Systems.

		.2 Hilti (Canada) Corporation

		.3 3M.

		.4 Specified Technologies, Inc. (STI).

		.5 Tremco, Inc.



		.2 Substitutions: Where a specific manufacturer is noted in this Section, equivalent products from the manufacturers listed above may be used, subject to compliance with through penetration firestop systems and joint systems listed in the ULC Fire Res...



		2.03 Materials

		.1 Use only firestop products that have been ULC or cUL tested for specific fire-rated construction conditions conforming to construction assembly type, penetrating item type, annular space requirements, and fire-rating involved for each separate inst...

		.2 Accessories: provide components for each firestopping and smoke seal systems that are needed to install fill materials. Use only components specified by firestopping material manufacturer, and approved by the qualified testing agency. Accessories i...

		.1 Permanent forming, damming, and backing material.

		.2 Temporary forming material.



		.3 Pre-formed firestop devices for use with non-combustible and combustible pipes (closed and open systems), conduit and/or cable bundles penetrating concrete floors and/or gypsum walls:

		.1 Hilti Tub Box Kit (CP 681) for use with tub installations.

		.2 Hilti Cast-In Place Firestop Device (CP 680-PX) for use with XFR pipe.

		.3 Hilti Cast-In Place Firestop Device (CP 680-M) for use with non-combustible penetrants.

		.4 Hilti Speed Sleeve (CP 653) for use with cable penetrations.

		.5 Hilti Firestop Drop-In Device (CFS-DID) for use with non-combustible and combustible penetrants.

		.6 Hilti Cast-in Firestop sleeve (CFS-CID MD P) and (CFS-CID MD M) for use with combustible and non-combustible pipes through metal deck.

		.7 Hilti Firestop Block (CFS-BL).

		.8 STI SpecSeal series SSC Firestop Collars.

		.9 STI SpecSeal series LCC Firestop Collars.



		.4 Sealants or caulking materials for use with non-combustible items including steel pipe, copper pipe, rigid steel conduit and electrical metallic tubing (EMT).

		.1 Hilti Intumescent Firestop Sealant (FS-ONE MAX).

		.2 Hilti Fire Foam (CP 620)/CP 660.

		.3 Hilti Flexible Firestop Sealant (CP 606).

		.4 Hilti Firestop Silicone Sealant Gun Grade (CFS-S SIL GG).

		.5 Hilti Firestop Silicone Sealant Self Leveling (CFS-S SIL SL).



		.5 Intumescent sealants or caulking materials for use with combustible items (penetrants consumed by high heat and flame) including insulated metal pipe, PVC jacketed, flexible cable or cable bundles and plastic pipe.

		.1 Hilti Intumescent Firestop Sealant (FS-ONE MAX).



		.6 Foams, intumescent sealants, or caulking materials for use with flexible cable or cable bundles.

		.1 Hilti Intumescent Firestop Sealant (FS-ONE MAX).

		.2 Hilti Fire Foam (CP 620)/660.

		.3 Hilti Flexible Firestop Sealant (CP 606).

		.4 Hilti Firestop Silicone Sealant Gun Grade (CFS-S SIL GG).

		.5 Hilti Firestop Silicone Sealant Self Leveling (CFS-S SIL SL).



		.7 Firestop Putty Pads: Intumescent, non-hardening putty pads to be installed on metallic and non-metallic electrical switch and receptacle boxes to reduce horizontal separation between boxes to less than 610 mm (24 in):

		.1 STI SpecSeal Series SSP Firestop Putty Pads.

		.2 Hilti Firestop Putty Pad (CP 617).



		.8 Materials used for large size/complex penetrations made to accommodate cable trays, multiple steel and copper pipes, electrical busways in raceways.

		.1 Hilti Firestop Block (CFS-BL).

		.2 Hilti Composite Sheet (CFS-COS).

		.3 Hilti Firestop Mortar (CP 637).

		.4 Hilti Fire Foam (CP 620)/660.

		.5 Hilti Firestop Board (CP 675T).



		.9 Non-curing, re-penetrable materials used for large size/complex penetrations made to accommodate cable trays, multiple steel and copper pipes, electrical busways in raceways.

		.1 Hilti Firestop Block (CFS-BL).

		.2 Hilti Firestop Board (CP 675T).



		.10 Re-penetrable, round cable management devices for use with new or existing cable bundles penetrating gypsum or masonry walls.

		.1 Hilti Speed Sleeve (CP 653) with integrated smoke seal fabric membrane.

		.2 Hilti Firestop Cable Collar (CFS-CC).

		.3 Hilti Firestop Sleeve (CFS-SL SK).

		.4 Hilti Retrofit Sleeve (CFS-SL RK) for use with existing cable bundles.

		.5 Hilti Gangplate (CFS-SL GP) for use with multiple cable management devices.

		.6 Hilti Gangplate Cap (CFS-SL GP CAP) for use at blank openings in gangplate for future penetrations.



		.11 For blank openings made in fire-rated wall or floor assemblies, where future penetration of pipes, conduits, or cables is expected.

		.1 Hilti CFS-BL Firestop Block (for walls and floors).

		.2 Hilti CFS-PL Firestop Plug (for walls and floors).



		.12 Cast-In-Place Firestop Device: Single component molded firestop device installed on forms prior to concrete placement with totally encapsulated, tamper-proof integral firestop system and smoke sealing gasket. Device shall allow for a concrete floo...

		.1 STI SpecSeal CID Cast-In Firestop Device.

		.2 Hilti CP 680 Cast-In Place Firestop Device (for floors only).



		.13 For single or cable bundles up to 25 mm (1 in) diameter penetrating gypsum, masonry, concrete walls or wood floor assemblies.

		.1 Hilti CFS-D Firestop Cable Disc.







		3. Execution

		3.01 Installers

		.1 Labour Use to Install Firestop Systems

		.1 To ensure complete harmony on the project site, the installation of each scope of work is to be performed jurisdictionally correct per existing trade agreements.





		3.02 Preparation

		.1 Verification of Conditions: Examine areas and conditions under which work is to be performed and identify conditions detrimental to proper or timely completion.

		.1 Verify penetrations are properly sized and in suitable condition for application of materials.

		.2 Surfaces to which firestop materials will be applied shall be free of dirt, grease, oil, rust, laitance, release agents, water repellents, and any other substances that may affect proper adhesion.

		.3 Provide masking and temporary covering to prevent soiling of adjacent surfaces by firestopping materials.

		.4 Comply with manufacturer's recommendations for temperature and humidity conditions before, during and after installation of firestopping.

		.5 Do not proceed until unsatisfactory conditions have been corrected.





		3.03 Coordination

		.1 Coordinate construction of openings, penetrations to ensure that the fire stop systems are installed according to specified requirements.

		.2 Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate through-penetration fire stop systems.

		.3 Coordinate fire stopping with other trades so that obstructions are not placed in the way prior to the installation of the fire stop systems.

		.4 Do not cover up through-penetration fire stop and joint system installations that will become concealed behind other construction until each installation has been examined by the building inspector.



		3.04 Installation

		.1 Regulatory Requirements: Install firestop materials in accordance with ULC Fire Resistance Directory or UL Products Certified for Canada (cUL) Directory or Omega Point Laboratories Directory.

		.2 Manufacturer's Instructions: Comply with manufacturer's instructions for installation of through-penetration and construction joint materials.

		.1 Seal all holes or voids made by penetrations to ensure an air and water-resistant seal.

		.2 Consult with mechanical engineer, project manager, and damper manufacturer prior to installation of ULC or cUL firestop systems that might hamper the performance of fire dampers as it pertains to duct work.

		.3 Protect materials from damage on surfaces subjected to traffic.





		3.05 Field Quality Control

		.1 Examine sealed penetration areas to ensure proper installation before concealing or enclosing areas.

		.2 Keep areas of work accessible until inspection by applicable code authorities.

		.3 Inspection of through-penetration firestopping shall be performed in accordance with ASTM E 2174, “Standard Practice for On-Site Inspection of Installed Fire Stops”, or other recognized standard.

		.4 Perform under this section patching and repairing of firestopping caused by cutting or penetrating of existing firestop systems already installed by other trades.

		.5 Manufacturer’s Field Services: During Installation, provide periodic destructive testing inspections to assure proper installation/application. After installation is complete, submit findings in writing indicating whether or not the installation of...



		3.06 Identification and Documentation

		.1 The firestop contractor is to supply documentation for each single application addressed. This documentation is to identify each penetration location on the entire project.

		.2 The Documentation Form for through penetrations is to include:

		.1 A Sequential Location Number.

		.2 The Project Name.

		.3 Date of Installation.

		.4 Detailed description of the penetration location.

		.5 Tested System or Engineered Judgment Number.

		.6 Type of assembly penetrated.

		.7 A detailed description of the size and type of penetrating item.

		.8 Size of opening.

		.9 Number of sides of assemblies addressed.

		.10 Hourly rating to be achieved.

		.11 Installer’s Name.



		.3 Copies of these documents are to be provided to the general contractor at the completion of the project.

		.4 Identify through-penetration firestop systems with pressure-sensitive, self-adhesive, preprinted vinyl labels. Attach labels permanently to surfaces of penetrated construction on both sides of each firestop system installation where labels will be ...

		.1 The words: "Warning-Through Penetration Firestop System-Do Not Disturb. Notify Building Management of Any Damage."

		.2 Contractor's Name, address, and phone number.

		.3 Through-Penetration firestop system designation of applicable testing and inspecting agency.

		.4 Date of Installation.

		.5 Through-Penetration firestop system manufacturer's name.

		.6 Installer's Name.





		3.07 Adjusting and Cleaning

		.1 Remove equipment, materials, and debris, leaving area in undamaged, clean condition.

		.2 Clean all surfaces adjacent to sealed holes and joints to be free of excess firestop materials and soiling as work progresses.
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1. GENERAL

1.01  SECTION INCLUDES

N This section provides minimum acceptance requirements for vibration
isolation for all electrical equipment, conduit, and piping.

1.02  RELATED REQUIREMENTS

N Concrete work is described in Division 03 and Section 26 05 29.
2 [Acoustic Consultant’s report.]
3 [Section 13 48 13 — Manufactured Sound and Vibration Confrol

Components: floating floor for mechanical and generator rooms to
minimize sound and vibration fransmission to spaces below.]

4 Section 26 12 16 - Dry-Type, Medium-Voltage Transformers.

) Section 26 22 13 - Low-Voltage Distribution Transformers.

.6 Section 26 32 13.13 — Diesel-Engine-Driven Generator Sefts.

7 Section 26 32 13.16 — Gas-Engine-Driven Generator Sets.
1.03  SUBMITTALS

. All outdoor mounted equipment shall be restrained for the highest wind
speed as specified by the project's structural engineer, the governing
building code(s) or the authority having jurisdiction.

2 Submit shop drawings for all devices specified herein and as indicated
and scheduled on the drawings. Submittals shall indicate full compliance
with the device specification in Part 2. Any deviation shall be specifically
noted and subject to engineer approval. Submittals shall include device
dimensions, placement, atftachment, and anchorage requirements.

1.04  CLOSEOUT SUBMITTALS

. Submit a letter from vibration isolation manufacturer to certify correct
installation of products, as specified in Part 3 of this Section.

1.05 QUALITY ASSURANCE

B All vibration isolation systems shall be by one manufacturer.

2 Unless otherwise directed by the local authority having jurisdiction, the
following codes and standards will apply:

. International Building Code 2009.
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2. PRODUCTS

2 American Society of Civil Engineers 7-05.
3 Ontario Building Code, Latest Edition.

Manufacturer's Qualifications: Firms regularly engaged in manufacture of
vibration control products of type, size, and capacity required, whose
products have been in satfisfactory use in similar service for not less than
S years.

201 MANUFACTURERS

N

XN ow

Vibro-Acoustics.
Kinetics Noise Control.
BVA Systems.

Vibron Limited.

Mason Industries.

2.02 VIBRATION ISOLATION

N

Springs: All springs shall have a minimum additional travel to solid equal to
50% of the rated deflection. All springs except internal nested springs shall
have an outside diameter not less than 0.8 of the compressed height of
the spring. Ends of springs shall be square and ground for stability. Laterally
stable springs shall have kx/ky ratios of at least 0.9. All springs shall be fully
colour-coded to indicate capacity — colour striping is not considered
adequate.

Corrosion Protection: All springs shall be powder-coated enamel. Housings
shall be hot dipped galvanized, powder-coated enamel, or painted with
rust-resistant paint.

Isolators:

N Vibration Isolation Pads: Type N — Neoprene pad type isolators,
10 mm (3/8") minimum thick, ribbed on both sides.

N Type NSN - Sandwich neoprene pad type isolators, with
10 mm (3/8") minimum thick ribbed neoprene pads
bonded to each side of a 3.5 mm (10 ga) minimum
galvanized metal plate. Isolator pads shall be selected to
ensure that deflection does not exceed 20% of isolator free
height.
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3.

EXECUTION

2 Rubber-in-Shear Floor Mounts: Type RD - “Double-deflection™
neoprene isolators, with neoprene-coated metal surfaces, and top
and bottom surfaces ribbed. Isolators shall have bolf holes in the
base.

3 Restrained Spring Floor Mounted Isolators: Type CSR — Laterally
stable, vertically restrained spring isolators with welded steel
housings and heavy top plates for supporting equipment. Springs
shall be supported either with a neoprene cup or a metal base
plate complete with a ribbed neoprene pad, minimum é mm
(1/4") thick, bonded to the base plate. Housings shall include
vertically restraining limit stops. Minimum clearance around the
restraining bolts and between the housing and the spring shall be
13 mm (1/2"). Top plate and restraining bolts shall be out of
contact with the housing during normal operation and neoprene
grommets shall be incorporated to minimize short-circuiting of
restraining bolts. For outdoor applications, housing must be hot-dip
galvanized. For indoor applications, powder-coated finish for the
housing is acceptable.

3.01  GENERAL

N

Coordinate size, doweling, and reinforcing of concrete equipment
housekeeping pads and piers with vibration isolation manufacturer to
ensure adequate space and prevent edge breakout failures. Pads and
piers must be adequately doweled into structural slab.

Coordinate locations and sizes of structural supports with locations of
vibration isolators (e.g., roof curbs, cooling fowers, air-cooled chillers, efc.).

Isolated equipment, duct and piping located on roofs must be attached
to the structure. Intermediate supports between the restraint and structure
that are not attached to the structure must be approved by the restraint
manufacturer.

3.02  VIBRATION ISOLATION

.

Ensure housekeeping pads have adequate space to mount equipment
and isolator housings and shall also be large enough to ensure adequate
edge distance for isolator anchors.

Select and locate vibration isolation equipment to give uniform loading
and deflection, according to weight distribution of equipment.
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3 Engine-generator set silencers and associated exhaust piping shall be
supported with Type SHR isolators with a minimum 40 mm (1-1/2 in) static
deflection.

A4 Equipment Isolation:

Floor Span
Slab on Grade Up to 6 m (20 ft) 6 mto 9 m (20 ft to 30 ft) |9 m to 12 m (30 ft to 40 ft)
Eqpm HP Base Isolator Min. Base Isolator Min. Base Isolator Min. Base lIsolator Min.
Type and |RPM Type Type Defl Type Type Defl. Type Type Defl., Type Type Defl.
yp Other ype lyp . ype lyp in. yp yp in. yp yp in.
Transformers and UPS’s
3 mm 3 mm 3 mm 6 mm
All All Al IN/A  NSN (0.127) N/A  NSN (0.12") N/A NSN 0.127) NM RD/NSN (0.25")
Engine-Driven Generators
19 mm 38 mm 64 mm 89 mm
All All All [N/JA  CSR N/A CSR m |[N/A CSR m [N/A CSR "
/ 0751 [V (1.507) [V (2.50") |/ (3.50")

(1) Units that are suspended overhead shall use isolation hangers in place of floor mounted isolators with equal

Notes: or greater deflection.

(2) Floor spans are defined as the distance between structural support columns or walls.

.5 There shall be no rigid contact of isolated equipment with shaft walls, floor
slabs, partitions, or non-flexible conduits connections.

o) Where recommended by the manufacturer, isolator base plates shall be
bolted to the structure or foundation. Bolting shall incorporate neoprene
bushings and washers.

3.03  SITE TESTS AND INSPECTIONS

. After installation, arrange and pay for the vibration isolation product
manufacturer, or representative, to visit the site to verify that the vibration
isolation systems are installed and operating properly, and shall submit a
certificate so stating. Verify that isolators are adjusted, with springs
perpendicular to bases or housing, adjustment bolts are tightened up on
equipment mountings, and hangers are not cocked.

End of Section






		1. General

		1.01 Section Includes

		.1 This section provides minimum acceptance requirements for vibration isolation for all electrical equipment, conduit, and piping.



		1.02 Related Requirements

		.1 Concrete work is described in Division 03 and Section 26 05 29.

		.2 [Acoustic Consultant’s report.]

		.3 [Section 13 48 13 – Manufactured Sound and Vibration Control Components: floating floor for mechanical and generator rooms to minimize sound and vibration transmission to spaces below.]

		.4 Section 26 12 16 – Dry-Type, Medium-Voltage Transformers.

		.5 Section 26 22 13 – Low-Voltage Distribution Transformers.

		.6 Section 26 32 13.13 – Diesel-Engine-Driven Generator Sets.

		.7 Section 26 32 13.16 – Gas-Engine-Driven Generator Sets.



		1.03 Submittals

		.1 All outdoor mounted equipment shall be restrained for the highest wind speed as specified by the project's structural engineer, the governing building code(s) or the authority having jurisdiction.

		.2 Submit shop drawings for all devices specified herein and as indicated and scheduled on the drawings. Submittals shall indicate full compliance with the device specification in Part 2. Any deviation shall be specifically noted and subject to engine...



		1.04 Closeout Submittals

		.1 Submit a letter from vibration isolation manufacturer to certify correct installation of products, as specified in Part 3 of this Section.



		1.05 Quality Assurance

		.1 All vibration isolation systems shall be by one manufacturer.

		.2 Unless otherwise directed by the local authority having jurisdiction, the following codes and standards will apply:

		.1 International Building Code 2009.

		.2 American Society of Civil Engineers 7-05.

		.3 Ontario Building Code, Latest Edition.



		.3 Manufacturer's Qualifications: Firms regularly engaged in manufacture of vibration control products of type, size, and capacity required, whose products have been in satisfactory use in similar service for not less than 5 years.





		2. Products

		2.01 Manufacturers

		.1 Vibro-Acoustics.

		.2 Kinetics Noise Control.

		.3 BVA Systems.

		.4 Vibron Limited.

		.5 Mason Industries.



		2.02 Vibration Isolation

		.1 Springs: All springs shall have a minimum additional travel to solid equal to 50% of the rated deflection. All springs except internal nested springs shall have an outside diameter not less than 0.8 of the compressed height of the spring. Ends of s...

		.2 Corrosion Protection: All springs shall be powder-coated enamel. Housings shall be hot dipped galvanized, powder-coated enamel, or painted with rust-resistant paint.

		.3 Isolators:

		.1 Vibration Isolation Pads: Type N – Neoprene pad type isolators, 10 mm (3/8”) minimum thick, ribbed on both sides.

		.1 Type NSN – Sandwich neoprene pad type isolators, with 10 mm (3/8”) minimum thick ribbed neoprene pads bonded to each side of a 3.5 mm (10 ga) minimum galvanized metal plate. Isolator pads shall be selected to ensure that deflection does not exceed ...



		.2 Rubber-in-Shear Floor Mounts: Type RD – “Double-deflection” neoprene isolators, with neoprene-coated metal surfaces, and top and bottom surfaces ribbed. Isolators shall have bolt holes in the base.

		.3 Restrained Spring Floor Mounted Isolators: Type CSR – Laterally stable, vertically restrained spring isolators with welded steel housings and heavy top plates for supporting equipment. Springs shall be supported either with a neoprene cup or a meta...







		3. Execution

		3.01 General

		.1 Coordinate size, doweling, and reinforcing of concrete equipment housekeeping pads and piers with vibration isolation manufacturer to ensure adequate space and prevent edge breakout failures. Pads and piers must be adequately doweled into structura...

		.2 Coordinate locations and sizes of structural supports with locations of vibration isolators (e.g., roof curbs, cooling towers, air-cooled chillers, etc.).

		.3 Isolated equipment, duct and piping located on roofs must be attached to the structure. Intermediate supports between the restraint and structure that are not attached to the structure must be approved by the restraint manufacturer.



		3.02 Vibration Isolation

		.1 Ensure housekeeping pads have adequate space to mount equipment and isolator housings and shall also be large enough to ensure adequate edge distance for isolator anchors.

		.2 Select and locate vibration isolation equipment to give uniform loading and deflection, according to weight distribution of equipment.

		.3 Engine-generator set silencers and associated exhaust piping shall be supported with Type SHR isolators with a minimum 40 mm (1-1/2 in) static deflection.

		.4 Equipment Isolation:

		.5 There shall be no rigid contact of isolated equipment with shaft walls, floor slabs, partitions, or non-flexible conduits connections.

		.6 Where recommended by the manufacturer, isolator base plates shall be bolted to the structure or foundation. Bolting shall incorporate neoprene bushings and washers.



		3.03 Site Tests and Inspections

		.1 After installation, arrange and pay for the vibration isolation product manufacturer, or representative, to visit the site to verify that the vibration isolation systems are installed and operating properly, and shall submit a certificate so statin...








Mulock House Adaptive IDENTIFICATION FOR Section 26 05 53
Re-Use, Newmarket ELECTRICAL SYSTEMS Page 1 of 8
Project No. ED-22-107

1. GENERAL

1.01  SECTION INCLUDES

N Nameplates and labels.

2 Wire and cable markers.
3 Conduit markers.

4 Receptacle labels.

5 Signage.

1.02  RELATED REQUIREMENTS

N Section 09 91 00 - Painting.

2 Section 27 05 53 - Identification for Communications Systems.

1.03  SUBMITTALS

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

2 Provide shop drawings of nameplates for Consultant’s review prior to
fabrication (scale 1:1).

3 Manufacturer's Instructions: Indicate application conditions and limitations
of use stipulated by Product testing agency specified under regulatory
requirements. Include instructions for storage, handling, protection,
examination, preparation, and installation of Product.

1.04 REGULATORY REQUIREMENTS

. Provide products listed and classified by CSA Group as suitable for the
purpose specified and indicated.

2. PRODUCTS

2.01 NAMEPLATES AND LABELS

B Nameplates:

B Engraved three-layer laminated plastic, letters on contrasting
background.

2 Colours to match existing building system, where applicable. If no
building system exists, use the following:
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N 347/600 volt system: White text on Blue background.

2 120/208 volt system: Black text on White background.
3 Fire Detection system: White text on Red background.
A4 Emergency Lighting system: Red text on White
background.
.5 LV systems: White text on Green background.
3 Confirm colours with the Consultant prior to ordering nameplates.
2 Equipment Nameplates to indicate:

. Equipment/Panelboard ID.

2 Ampacity.

3 Voltage.

4 Number of Phases.

.5 Number of wires in system.

) Interrupting Capacity.

7 Size, number of poles, Panelboard ID, and circuit number of

upstream overcurrent protection device.

N Location of upstream device if not in the same room.
3 Coordination Study Labels to Section 26 05 73.16.
A4 Arc Flash Study Labels to Section 26 05 73.19.
.5 Locations:

N Distribution panelboards, and individual distribution panelboard
branch breakers.

2 Receptacle panelboards.
3 Each electrical distribution and control equipment enclosure.
4 Uninterruptible Power Supply.

.5 Mechanical Equipment.

o) UPS receptacles.
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7 Disconnects, starters and contactors: indicate equipment being
controlled and voltage.

.8 Terminal cabinets, junction boxes, and pull boxes: indicate system
and voltage.

.9 Transformers: indicate capacity, primary and secondary voltages.
.6 Letter Size:

N Use 3 mm letters for identifying individual equipment and loads.

2 Use 6 mm letters for identifying grouped equipment and loads.
v Labels:

. Mechanically fastened with sheet metal screws, with 5 mm white
letters on black background.

2 White letters on red background for UPS and equipment, and
devices downstream of UPS.

3 Labels: embossed plastic labels with 6 mm high letters unless
specified otherwise.

4 Wording on nameplates and labels to be reviewed by the
Consultant prior to manufacturing.

) Allow for minimum of twenty-five (25) letters per nameplate and
label.
.6 Nameplates for terminal cabinets and junction boxes to indicate

system and/or voltage characteristics.

7 Terminal cabinets and pull boxes: indicate system and voltage.

2.02  WIRING IDENTIFICATION

. Identify wiring with permanent indelible identifying markings, numbered,
on both ends of phase conductors of feeders and branch circuit wiring.

2 Maintain phase sequence and colour coding throughout.
3 Colour coding: fo CSA C22.1.

4 Use colour coded wires in communication cables, matched throughout
system.

203  WIRE MARKERS

B Description: tape, split sleeve, or tubing type wire markers.
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2 Locations: Each conductor at panelboard gutters, pull boxes, outlet and
junction boxes and each load connection.

3 Legend:

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

2 Control Circuits: Control wire number indicated on shop drawings.

2.04 CONDUIT AND BOX MARKERS

. Colour code conduits, boxes, and metallic sheathed cables.
2 [Location: Provide markers for each conduit longer than 2 m.]

3 [Code with plastic tape or paint at points where conduit or cable enters
wall, ceiling, or floor, and at 15 m intervals.]

4 Colours to match equipment nameplate background colour:

. 347/600 volt system: Blue.

2 120/208 volt system: Black.

3 Fire Alarm system: Red.

4 Emergency Lighting system: Red/White.

.5 LV Systems (EPO, Remote Monitoring, Generator Control,

Communications): Green.
) 120/208 volt Uninterruptable Power Supply (UPS): Orange
) Confirm colours with the Consultant prior to commencing rough-in.

205 JUNCTION AND PULL BOXES

. Clearly identify main pull or junction boxes (excluding obvious outlet
boxes) by painting outside of covers.

2 Spray painting: not permitted.

3 Paint colours to be in accordance with following schedule:
. Lighting: yellow.

Normal power: blue.

Emergency power: orange.

XN w0

Fire alarm: red.
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5 Communications systems including telephone and data: green.
.6 Miscellaneous signals: brown.
A4 In addition to painting miscellaneous signal boxes, clearly identify specific

system in which box is installed. Identify source panelboard for power

circuits.

206 BRANCH BREAKER LABELS

. General:

. Legibly identify every circuit and circuit modification as to its clear,
evident, and specific purpose or use. Include sufficient detail to
allow each circuit to be distinguished from all others.

2 Label spare positions that contain unused overcurrent devices or
switches.
3 Do not describe any circuit in a manner that depends on fransient

conditions of occupancy.

2 Switchboards, distribution panelboards, enclosed breakers, and
disconnect switches:

. Locate identification at each switch.

2 Branch breaker nameplates on switchlboards, distribution
panelboards and switchboards, and generator load breakers to
indicate:

N

2

Locate identification at each switch on a switchboard.

Identification of downsfream equipment fed from the
breaker.

. Location of downstream device if not in the same
room.

Breaker size and number of poles.
Interrupting Capacity.
Circuit number (where applicable).

Do not describe any circuit in a manner that depends on
fransient conditions of occupancy.

3 Lighting and Receptacle Panelboards:
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N Provide a circuit directory that is located on the face or inside of
the panel door.

2 Do not describe any circuit in a manner that depends on transient
conditions of occupancy.

2.07 RECEPTACLE LABELS

N Label all receptacles with the panelboard ID and circuit number.

2 Use receptacle labels by electronic labeller Brother P-Touch, model
PT-20/25, Dymo-Tape or approved equal.

3 Location: On receptacle wall plate.

3. EXECUTION

3.01 EQUIPMENT NAMEPLATES FROM MANUFACTURERS

N Ensure manufacturer's nameplates, CSA labels and identification
nameplates are visible and legible after equipment is installed.

2 Manufacturers' nameplates and CSA labels are to be visible and legible
after equipment is installed. Provide warning signs, as specified, or to meet
requirements of Inspection Department, Health and Safety, and the
Consultant.

3 Label power outlets with circuit identification on visible portion of
faceplate or surface mounted outlet box.

3.02  CONDUIT AND BOX IDENTIFICATION

N Locate labels as follows:

. At every end of every conduit, duct, or cable run, adjacent to
item of equipment serviced.

2 On each exposed conduit, duct or cable passing through a wall,
partition, or floor (one on each side of such wall partition or floor).

3 Atintervals of 15 m (50 ft) along every exposed conduit, duct or
cable run exceeding 15 m (50 ft) in length.

4 At every access point on concealed conduit duct or cable.
5 At each junction box.
2 Place labels so as to be visible from 1500 mm (5 ft) above adjacent floor

platform.
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3.038

3.04

3.06

3.06

PREPARATION

N

Degrease and clean surfaces to receive nameplates and labels.

APPLICATION

N

N owoN

Confirm colours prior to start of work.
Install nameplate and label parallel to equipment lines.
Secure nameplate to equipment front using adhesive.

Secure nameplate to inside surface of door on panelboard that is
recessed in finished locations.

Identify conduit using field painting.
Paint coloured band on each conduit longer than 2 m.

Paint bands 6 m on centre.

LABELLING

N

Colour code wiring consistently throughout the installation and generally
match colour coding of internal wiring of pre-wired components.

Label wiring with point name using Thomas & Betts 12 character polestar
metalized labels with 3 rows of characters per label, or equal by Brady.
Label to occur as a minimum at both ends and at pull boxes of the wiring
run.

Identify all pull boxes, junction boxes, etc. (installed as part of this project
or used by this project) with the exact use of the box. Indelible felt pen
marker is acceptable.

Label light control items with point name using Thomas & Betts 12
character label, or equal by Brady. Label to be black lettering on clear
backing.

Label relays and confrollers inside panels using Thomas & Betts 12
character label, or equal by Brady.

Provide red, 13 mm (1/2 in) diameter, sticker on emergency light fixture
frame. Include circuit number on sticker with thin permanent black mark
pen.

LABELS AND SIGNS

.

Manufacturers' nameplates and CSA labels are to be visible and legible
after equipment is installed. Provide warning signs, as specified, or to meet





Mulock House Adaptive IDENTIFICATION FOR Section 26 05 53
Re-Use, Newmarket ELECTRICAL SYSTEMS Page 8 of 8
Project No. ED-22-107

requirements of Inspection Department, Health and Safety, and the
Consultant.

2 Label power outlets with circuit identification on visible portion of
faceplate or surface mounted outlet box.

End of Section





		1. General

		1.01 Section Includes

		.1 Nameplates and labels.

		.2 Wire and cable markers.

		.3 Conduit markers.

		.4 Receptacle labels.

		.5 Signage.



		1.02 Related Requirements

		.1 Section 09 91 00 – Painting.

		.2 Section 27 05 53 – Identification for Communications Systems.



		1.03 Submittals

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

		.2 Provide shop drawings of nameplates for Consultant’s review prior to fabrication (scale 1:1).

		.3 Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by Product testing agency specified under regulatory requirements. Include instructions for storage, handling, protection, examination, preparation, and ...



		1.04 Regulatory Requirements

		.1 Provide products listed and classified by CSA Group as suitable for the purpose specified and indicated.





		2. Products

		2.01 Nameplates and Labels

		.1 Nameplates:

		.1 Engraved three-layer laminated plastic, letters on contrasting background.

		.2 Colours to match existing building system, where applicable. If no building system exists, use the following:

		.1 347/600 volt system: White text on Blue background.

		.2 120/208 volt system: Black text on White background.

		.3 Fire Detection system: White text on Red background.

		.4 Emergency Lighting system: Red text on White background.

		.5 LV systems: White text on Green background.



		.3 Confirm colours with the Consultant prior to ordering nameplates.



		.2 Equipment Nameplates to indicate:

		.1 Equipment/Panelboard ID.

		.2 Ampacity.

		.3 Voltage.

		.4 Number of Phases.

		.5 Number of wires in system.

		.6 Interrupting Capacity.

		.7 Size, number of poles, Panelboard ID, and circuit number of upstream overcurrent protection device.

		.1 Location of upstream device if not in the same room.





		.3 Coordination Study Labels to Section 26 05 73.16.

		.4 Arc Flash Study Labels to Section 26 05 73.19.

		.5 Locations:

		.1 Distribution panelboards, and individual distribution panelboard branch breakers.

		.2 Receptacle panelboards.

		.3 Each electrical distribution and control equipment enclosure.

		.4 Uninterruptible Power Supply.

		.5 Mechanical Equipment.

		.6 UPS receptacles.

		.7 Disconnects, starters and contactors: indicate equipment being controlled and voltage.

		.8 Terminal cabinets, junction boxes, and pull boxes: indicate system and voltage.

		.9 Transformers: indicate capacity, primary and secondary voltages.



		.6 Letter Size:

		.1 Use 3 mm letters for identifying individual equipment and loads.

		.2 Use 6 mm letters for identifying grouped equipment and loads.



		.7 Labels:

		.1 Mechanically fastened with sheet metal screws, with 5 mm white letters on black background.

		.2 White letters on red background for UPS and equipment, and devices downstream of UPS.

		.3 Labels: embossed plastic labels with 6 mm high letters unless specified otherwise.

		.4 Wording on nameplates and labels to be reviewed by the Consultant prior to manufacturing.

		.5 Allow for minimum of twenty-five (25) letters per nameplate and label.

		.6 Nameplates for terminal cabinets and junction boxes to indicate system and/or voltage characteristics.

		.7 Terminal cabinets and pull boxes: indicate system and voltage.





		2.02 Wiring Identification

		.1 Identify wiring with permanent indelible identifying markings, numbered, on both ends of phase conductors of feeders and branch circuit wiring.

		.2 Maintain phase sequence and colour coding throughout.

		.3 Colour coding: to CSA C22.1.

		.4 Use colour coded wires in communication cables, matched throughout system.



		2.03 Wire Markers

		.1 Description: tape, split sleeve, or tubing type wire markers.

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

		.3 Legend:

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

		.2 Control Circuits: Control wire number indicated on shop drawings.





		2.04 Conduit and Box Markers

		.1 Colour code conduits, boxes, and metallic sheathed cables.

		.2 [Location: Provide markers for each conduit longer than 2 m.]

		.3 [Code with plastic tape or paint at points where conduit or cable enters wall, ceiling, or floor, and at 15 m intervals.]

		.4 Colours to match equipment nameplate background colour:

		.1 347/600 volt system: Blue.

		.2 120/208 volt system: Black.

		.3 Fire Alarm system: Red.

		.4 Emergency Lighting system: Red/White.

		.5 LV Systems (EPO, Remote Monitoring, Generator Control, Communications): Green.

		.6 120/208 volt Uninterruptable Power Supply (UPS): Orange



		.5 Confirm colours with the Consultant prior to commencing rough-in.



		2.05 Junction and Pull Boxes

		.1 Clearly identify main pull or junction boxes (excluding obvious outlet boxes) by painting outside of covers.

		.2 Spray painting: not permitted.

		.3 Paint colours to be in accordance with following schedule:

		.1 Lighting: yellow.

		.2 Normal power: blue.

		.3 Emergency power: orange.

		.4 Fire alarm: red.

		.5 Communications systems including telephone and data: green.

		.6 Miscellaneous signals: brown.



		.4 In addition to painting miscellaneous signal boxes, clearly identify specific system in which box is installed. Identify source panelboard for power circuits.



		2.06 Branch Breaker Labels

		.1 General:

		.1 Legibly identify every circuit and circuit modification as to its clear, evident, and specific purpose or use. Include sufficient detail to allow each circuit to be distinguished from all others.

		.2 Label spare positions that contain unused overcurrent devices or switches.

		.3 Do not describe any circuit in a manner that depends on transient conditions of occupancy.



		.2 Switchboards, distribution panelboards, enclosed breakers, and disconnect switches:

		.1 Locate identification at each switch.

		.2 Branch breaker nameplates on switchboards, distribution panelboards and switchboards, and generator load breakers to indicate:

		.1 Locate identification at each switch on a switchboard.

		.2 Identification of downstream equipment fed from the breaker.

		.1 Location of downstream device if not in the same room.



		.3 Breaker size and number of poles.

		.4 Interrupting Capacity.

		.5 Circuit number (where applicable).

		.6 Do not describe any circuit in a manner that depends on transient conditions of occupancy.





		.3 Lighting and Receptacle Panelboards:

		.1 Provide a circuit directory that is located on the face or inside of the panel door.

		.2 Do not describe any circuit in a manner that depends on transient conditions of occupancy.





		2.07 Receptacle Labels

		.1 Label all receptacles with the panelboard ID and circuit number.

		.2 Use receptacle labels by electronic labeller Brother P-Touch, model PT-20/25, Dymo-Tape or approved equal.

		.3 Location: On receptacle wall plate.





		3. Execution

		3.01 Equipment Nameplates from Manufacturers

		.1 Ensure manufacturer's nameplates, CSA labels and identification nameplates are visible and legible after equipment is installed.

		.2 Manufacturers' nameplates and CSA labels are to be visible and legible after equipment is installed. Provide warning signs, as specified, or to meet requirements of Inspection Department, Health and Safety, and the Consultant.

		.3 Label power outlets with circuit identification on visible portion of faceplate or surface mounted outlet box.



		3.02 Conduit and Box Identification

		.1 Locate labels as follows:

		.1 At every end of every conduit, duct, or cable run, adjacent to item of equipment serviced.

		.2 On each exposed conduit, duct or cable passing through a wall, partition, or floor (one on each side of such wall partition or floor).

		.3 At intervals of 15 m (50 ft) along every exposed conduit, duct or cable run exceeding 15 m (50 ft) in length.

		.4 At every access point on concealed conduit duct or cable.

		.5 At each junction box.



		.2 Place labels so as to be visible from 1500 mm (5 ft) above adjacent floor platform.



		3.03 Preparation

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



		3.04 Application

		.1 Confirm colours prior to start of work.

		.2 Install nameplate and label parallel to equipment lines.

		.3 Secure nameplate to equipment front using adhesive.

		.4 Secure nameplate to inside surface of door on panelboard that is recessed in finished locations.

		.5 Identify conduit using field painting.

		.6 Paint coloured band on each conduit longer than 2 m.

		.7 Paint bands 6 m on centre.



		3.05 Labelling

		.1 Colour code wiring consistently throughout the installation and generally match colour coding of internal wiring of pre-wired components.

		.2 Label wiring with point name using Thomas & Betts 12 character polestar metalized labels with 3 rows of characters per label, or equal by Brady. Label to occur as a minimum at both ends and at pull boxes of the wiring run.

		.3 Identify all pull boxes, junction boxes, etc. (installed as part of this project or used by this project) with the exact use of the box. Indelible felt pen marker is acceptable.

		.4 Label light control items with point name using Thomas & Betts 12 character label, or equal by Brady. Label to be black lettering on clear backing.

		.5 Label relays and controllers inside panels using Thomas & Betts 12 character label, or equal by Brady.

		.6 Provide red, 13 mm (1/2 in) diameter, sticker on emergency light fixture frame. Include circuit number on sticker with thin permanent black mark pen.



		3.06 Labels and Signs

		.1 Manufacturers' nameplates and CSA labels are to be visible and legible after equipment is installed. Provide warning signs, as specified, or to meet requirements of Inspection Department, Health and Safety, and the Consultant.

		.2 Label power outlets with circuit identification on visible portion of faceplate or surface mounted outlet box.
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1. GENERAL

1.01  SECTION INCLUDES

. Provide a short circuit and coordination study for the new portions of
electrical distribution system. The basic analysis shall include a protective
device evaluation, and a protective device coordination study.

2 The project shall begin at the point of utility service for the facility and
continue down through the system to all downstream distribution and
branch panelboards, motor control centres and significant motor
locations.

3 The project shall include any new generators and any associated
emergency power distribution equipment, including automatic transfer
switches and generator ground fault protection.

1.02  RELATED REQUIREMENTS

N Section 26 05 73.19 — Arc-Flash Hazard Analysis.

2 Single Line Diagram.

1.03  REFERENCE STANDARDS

. Perform all studies in accordance with the latest applicable IEEE and ANSI
standards.

N ANSI C38.010-1999.
2 ANSI C37.5-1979.

3 ANSI C37.13-1990.

1.04  SUBMITTALS
. In accordance with Section 01 33 00:
2 Submit the following:

. Submit for review three copies of the protection coordination
study.

2 Shop drawings for equipment affected by the coordination study
will not be reviewed until the coordination study has been
submitted and reviewed.

3 Include a one-line diagram of the system.

A4 Bind the final report in a three-ring binder, as well as a soft copy.





Mulock House Adaptive

Re-Use, Newmarket
Project No. ED-22-107

COORDINATION STUDIES Section 26 0573.16
Page 2 of 6

3

Projection System Coordination:

N

Prepare a graph or coordination curves, prior to manufacture of
service enfrance and distribution equipment on K & E No. 336E
Time-Current characteristic graph paper. Time-current
characteristics shall be plotted of the following:

. Supply Authorities relays or fuses protecting incoming
service (Contractor under this section shall obtain this
information).

2 Main and feeder protective devices at every voltage level
used in distribution system.

3 Protective devices associated with largest motor and/or
refrigeration compressor.

Preliminary submission of graph for comment will be accepted.
Submit graph to Supply Authority for approval by them as
providing safisfactory co-ordination. When curves have been
approved by Supply Authority, they shall be submitted for
approval. After approval has been obtained, order protective
devices, and calibrate to conform with these curves.

Each fime-current characteristic curve sheet shall include:
N A single line diagram for the portion of the system involved.
Transformer damage curves (where applicable).

Cable damage curves (where applicable).

XN w0

Available fault levels for the portion of the system involved.

Consult manufacturer of the refrigeration compressors and obtain
recommendations for settings on starters. Incorporate information
in co-ordination curves and submit the associated curves to
Compressor Manufacturer and obtain approval from the
manufacturer.

Compressor manufacturer and mechanical trade confractor will
determine and calibrate proper protection on motor starters and
will ensure that it coordinates with profective devices on
switchboard.

Co-ordination curves, mentioned above, shall be prepared by
distribution equipment manufacturers as soon as possible after
award of contract.
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7 At the option of this contractor under this section, these co-
ordination curves may also be prepared by an independent
testing organization. In this case, the independent testing
organization shall determine the proper settings of all protective
relays and devices and pass them on o the switchboard
manufacturer for incorporation into the switchboards. Include all
associated costs in the tender.

.8 Distribution Equipment manufacturers shall examine drawings and
specifications prior to award of contract to ensure that relays and
devices being supplied by them will co-ordinate satisfactorily to
Supply Authority requirements. Payment will not be allowed, after
award of contract, for extra charges due to device changes to
comply with recommended practices, due to oversight or
negligence by distribution equipment manufacturers.

1.05 CLOSEOUT SUBMITTALS

N

The Engineer who prepared the report shall visit the site and confirm that
the feeder sizes as installed are consistent with the report as submitted.

Submit final version of the report with as-constructed feeder lengths and
feeder sizes.

1.06  QUALITY ASSURANCE

N

2. PRODUCTS

Preparer Qualifications: Firm experienced in the analysis, evaluation, and
coordination of electrical distribution systems and similar to the system for
this project.

The study shall be prepared in accordance with the latest edition of NETA
ATS, the Canadian Electrical Code, as well as manufacturer's
recommendations.

Short-Circuit Analysis and Coordination Study shall be performed by a
registered Professional Engineer. Study shall be signed and sealed by the
Engineer. The Engineer shall have a minimum of eight years experience in
the analysis, evaluation, and coordination of electrical distribution
systems.

The firm conducting the study shall have one million worth of Professional
Liability Insurance in addition fo standard general insurance.

201  MANUFACTURERS

N

Independent Testing Organizations
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N AC Tesla.

2 Brosz and Associates.
3 C-INTECH.

4 Eastenghouse.

5 Enkompass.

.6 G.T. Wood.
Electrical distribution manufacturers:
. Eaton.

2 Schneider Electric.

2.02 PROTECTIVE DEVICE COORDINATION STUDY

N

Prepare coordination time-current characteristic curves to determine the
required seftings/sizes of the protective devices to maximize selectivity.
The utility upstream protective device feeding the facility shall be
maintained as the upper limit for coordination. These settings shall be
obtained by the preparer, along with any other protective device setting
requirements. The coordination curves shall be prepared on log-log paper
and illustrate adequate clearing times between series devices. The curves
shall be created through the use of the study software package, but must
reflect actual protective devices to be installed. Adequate time-current
curves shall be generated to depict coordination. In addition, protective
device characteristics shall be suitably determined to reflect calculated
short-circuit levels at the location.

A narrative analysis shall accompany each coordination curve sheet and
describe the coordination and protection in explicit detail. All curve
sheets shall be multi-colour for improved clarity. Areas lacking complete
coordination shall be highlighted and reasons provided for allowing
condifion to remain or provide solution to resolve situation. System
coordination, recommended ratings, and setting of protective devices
shall be accomplished by a registered professional electrical engineer
with a minimum of eight years of current experience in the coordination of
electrical power systems.

The following information shall be provided on all curve sheefs:
N Device identification and associated settings/size.

2 Voltage at which curves are plotted.
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Current multiplier.

ANSI frequent fault damage curve.
Cable insulation damage curves.
Transformer inrush point.

Single-line for the portion of the system.

Motor starting profiles (where applicable).

2.03 SINGLE LINE DIAGRAM

N The final report shall include a mulfi-colour single line diagram of the
electrical distribution system within the scope of the project. The single line
diagram shall include:

N

3. EXECUTION

3.01 EXAMINATION

Transformer rating, voltage ratio, impedance, and winding
connection.

Feeder cable phase, neutral and ground sizes, length of cable,
conductor material, and conduit size and type.

Switchgear, switchboards, panelboards, MCC's, fuses, circuit
breakers, ATS's and switches continuous current ratfings.

Protective relays with appropriate device numbers and CT's and
PT's with associated ratios.

Detailed legend indicating device type identification and other
significant details.

. Obtain fault level and X/R ratio information from the utility.

3.02 SUMMARY

. The results of the system studies shall be summarized in a final report.

2 Where required, copies of the final report shall be submitted to the Supply
Authority for their review and approval. Submit approved copies of the
report to the Consultant.
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3.03 ADJUSTING

N

The contractor shall engage the manufacturer’s service group or
alternately a qualified independent testing firm to perform field
adjustments of the protective devices as required for placing the
equipment in final operating condition. The setftings shall be in
accordance with the approved short circuit study and protective device
evaluation / coordination study.

Necessary field settings of devices and adjustments and minor
modifications to equipment to accomplish conformance with the
approved protective device coordination study, shall be carried out by
manufacturer’s service group.

Submit a final service report confirming that settings have been
completed.

End of Section





		1. General

		1.01 Section Includes

		.1 Provide a short circuit and coordination study for the new portions of electrical distribution system. The basic analysis shall include a protective device evaluation, and a protective device coordination study.

		.2 The project shall begin at the point of utility service for the facility and continue down through the system to all downstream distribution and branch panelboards, motor control centres and significant motor locations.

		.3 The project shall include any new generators and any associated emergency power distribution equipment, including automatic transfer switches and generator ground fault protection.



		1.02 Related Requirements

		.1 Section 26 05 73.19 – Arc-Flash Hazard Analysis.

		.2 Single Line Diagram.



		1.03 Reference Standards

		.1 Perform all studies in accordance with the latest applicable IEEE and ANSI standards.

		.1 ANSI C38.010-1999.

		.2 ANSI C37.5-1979.

		.3 ANSI C37.13-1990.





		1.04 Submittals

		.1 In accordance with Section 01 33 00:

		.2 Submit the following:

		.1 Submit for review three copies of the protection coordination study.

		.2 Shop drawings for equipment affected by the coordination study will not be reviewed until the coordination study has been submitted and reviewed.

		.3 Include a one-line diagram of the system.

		.4 Bind the final report in a three-ring binder, as well as a soft copy.



		.3 Projection System Coordination:

		.1 Prepare a graph or coordination curves, prior to manufacture of service entrance and distribution equipment on K & E No. 336E Time-Current characteristic graph paper. Time-current characteristics shall be plotted of the following:

		.1 Supply Authorities relays or fuses protecting incoming service (Contractor under this section shall obtain this information).

		.2 Main and feeder protective devices at every voltage level used in distribution system.

		.3 Protective devices associated with largest motor and/or refrigeration compressor.



		.2 Preliminary submission of graph for comment will be accepted. Submit graph to Supply Authority for approval by them as providing satisfactory co-ordination. When curves have been approved by Supply Authority, they shall be submitted for approval. A...

		.3 Each time-current characteristic curve sheet shall include:

		.1 A single line diagram for the portion of the system involved.

		.2 Transformer damage curves (where applicable).

		.3 Cable damage curves (where applicable).

		.4 Available fault levels for the portion of the system involved.



		.4 Consult manufacturer of the refrigeration compressors and obtain recommendations for settings on starters. Incorporate information in co-ordination curves and submit the associated curves to Compressor Manufacturer and obtain approval from the manu...

		.5 Compressor manufacturer and mechanical trade contractor will determine and calibrate proper protection on motor starters and will ensure that it coordinates with protective devices on switchboard.

		.6 Co-ordination curves, mentioned above, shall be prepared by distribution equipment manufacturers as soon as possible after award of contract.

		.7 At the option of this contractor under this section, these co-ordination curves may also be prepared by an independent testing organization. In this case, the independent testing organization shall determine the proper settings of all protective re...

		.8 Distribution Equipment manufacturers shall examine drawings and specifications prior to award of contract to ensure that relays and devices being supplied by them will co-ordinate satisfactorily to Supply Authority requirements. Payment will not be...





		1.05 Closeout Submittals

		.1 The Engineer who prepared the report shall visit the site and confirm that the feeder sizes as installed are consistent with the report as submitted.

		.2 Submit final version of the report with as-constructed feeder lengths and feeder sizes.



		1.06 Quality Assurance

		.1 Preparer Qualifications: Firm experienced in the analysis, evaluation, and coordination of electrical distribution systems and similar to the system for this project.

		.2 The study shall be prepared in accordance with the latest edition of NETA ATS, the Canadian Electrical Code, as well as manufacturer’s recommendations.

		.3 Short-Circuit Analysis and Coordination Study shall be performed by a registered Professional Engineer. Study shall be signed and sealed by the Engineer. The Engineer shall have a minimum of eight years experience in the analysis, evaluation, and c...

		.4 The firm conducting the study shall have one million worth of Professional Liability Insurance in addition to standard general insurance.





		2. Products

		2.01 Manufacturers

		.1 Independent Testing Organizations

		.1 AC Tesla.

		.2 Brosz and Associates.

		.3 C-INTECH.

		.4 Eastenghouse.

		.5 Enkompass.

		.6 G.T. Wood.



		.2 Electrical distribution manufacturers:

		.1 Eaton.

		.2 Schneider Electric.





		2.02 Protective Device Coordination Study

		.1 Prepare coordination time-current characteristic curves to determine the required settings/sizes of the protective devices to maximize selectivity. The utility upstream protective device feeding the facility shall be maintained as the upper limit f...

		.2 A narrative analysis shall accompany each coordination curve sheet and describe the coordination and protection in explicit detail. All curve sheets shall be multi-colour for improved clarity. Areas lacking complete coordination shall be highlighte...

		.3 The following information shall be provided on all curve sheets:

		.1 Device identification and associated settings/size.

		.2 Voltage at which curves are plotted.

		.3 Current multiplier.

		.4 ANSI frequent fault damage curve.

		.5 Cable insulation damage curves.

		.6 Transformer inrush point.

		.7 Single-line for the portion of the system.

		.8 Motor starting profiles (where applicable).





		2.03 Single Line Diagram

		.1 The final report shall include a multi-colour single line diagram of the electrical distribution system within the scope of the project. The single line diagram shall include:

		.1 Transformer rating, voltage ratio, impedance, and winding connection.

		.2 Feeder cable phase, neutral and ground sizes, length of cable, conductor material, and conduit size and type.

		.3 Switchgear, switchboards, panelboards, MCC’s, fuses, circuit breakers, ATS’s and switches continuous current ratings.

		.4 Protective relays with appropriate device numbers and CT’s and PT’s with associated ratios.

		.5 Detailed legend indicating device type identification and other significant details.







		3. Execution

		3.01 Examination

		.1 Obtain fault level and X/R ratio information from the utility.



		3.02 Summary

		.1 The results of the system studies shall be summarized in a final report.

		.2 Where required, copies of the final report shall be submitted to the Supply Authority for their review and approval. Submit approved copies of the report to the Consultant.



		3.03 Adjusting

		.1 The contractor shall engage the manufacturer’s service group or alternately a qualified independent testing firm to perform field adjustments of the protective devices as required for placing the equipment in final operating condition. The settings...

		.2 Necessary field settings of devices and adjustments and minor modifications to equipment to accomplish conformance with the approved protective device coordination study, shall be carried out by manufacturer’s service group.

		.3 Submit a final service report confirming that settings have been completed.








Mulock House Adaptive ARC-FLASH HAZARD ANALYSIS Section 26 05 73.19
Re-Use, Newmarket Page 1 of 8
Project No. ED-22-107

1. GENERAL

1.01  SECTION INCLUDES

N Provide an Arc Flash Hazard Analysis Study per the requirements
described in CSA 7462 Standard for Electrical Safety in the Workplace.

2 The arc flash hazard analysis shall be performed according to the |EEE
1584 equations that are obtained in CSA 7462-08, Annex D, or more recent
version of the standard as cited by this Section.

3 The scope of the studies shall include all existing distribution equipment
and all new distribution equipment supplied by the equipment
manufacturer under this contract.

1.02  RELATED REQUIREMENTS

N Section 26 05 73.16 — Coordination Studies.

2 Single Line Diagram.

1.03  REFERENCES
. Institute of Electrical and Electronics Engineers, Inc. (IEEE):

N IEEE 141 - Recommended Practice for Electric Power Distribution
and Coordination of Industrial and Commercial Power Systems.

2 IEEE 242 - Recommended Practice for Protection and
Coordination of Industrial and Commercial Power Systems.

3 |IEEE 399 - Recommended Practice for Industrial and Commercial
Power System Analysis.

A4 IEEE 241 — Recommended Practice for Electric Power Systems in
Commercial Buildings.

5 IEEE 1015 - Recommended Practice for Applying Low-Voltage
Circuit Breakers Used in Industrial and Commercial Power Systems.

o) IEEE 1584-2018 - Guide for Performing Arc-Flash Hazard
Calculations.

2 American National Standards Institute (ANSI):

N ANSI C57.12.00 - Standard General Requirements for Liquid-
Immersed Distribution, Power, and Regulating Transformers.

2 ANSI C37.13 — Standard for Low Voltage AC Power Circuit Breakers
Used in Enclosures.
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3

3 ANSI C37.010-2016 - Standard Application Guide for AC High
Voltage Circuit Breakers Rated on a Symmetrical Current Basis.

4 ANSI C 37.41 — Standard Design Tests for High Voltage Fuses,
Distribution Enclosed Single-Pole Air Switches, Fuse Disconnecting
Switches and Accessories.

CSA Group:

N CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition),
Safety Standard for Electrical Installations.

2 Ontario Electrical Safety Code (28th edition/2021).

3 CSA 7462:21, Workplace electrical safety.

1.04  SUBMITTALS

N

Submit the protective device coordination study to the Consultant prior to
receiving final review of the distribution equipment shop drawings and/or
prior to release of equipment drawings for manufacturing. If formal
completion of the studies may cause delay in equipment manufacturing,
approval from the engineer may be obtained for preliminary submittal of
sufficient study data to ensure that the selection of device and
characteristics will be satisfactory.

1.05 CLOSEOUT SUBMITTALS

N

The results of the protective device coordination and arc flash hazard
analysis studies shall be summarized in a final report. Three (3) bound
copies of the complete final report shall be submitted. Additional copies
of the complete report with input and output data shall be provided on
CD in PDF format.

The report shall include the following sections:
. Executive Summary.
2 Descriptions, purpose, basis, and scope of the study.

3 Tabulations of circuit breaker, fuse, and other protective device
rafings versus calculated short circuit duties.

A4 Protective device time versus current coordination curves,
tabulations of relay and circuit breaker trip unit settings, fuse
selection.

.5 Fault current calculations including a definition of terms and guide

for interpretation of the computer printout.
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.6 Details of the incident energy and flash protection boundary
calculations.

7 Recommendations for system improvements, where needed.
.8 Single Line Diagram.

3 Arc flash labels (refer to CSA 7462 Annex Q) shall be provided in hard
copy only.

1.06  QUALIFICATIONS

N Arc flash hazard analysis studies shall be conducted under the supervision
and approval of a licensed Professional Electrical Engineer skilled in
performing and interpreting the power system studies.

2 The licensed Professional Electrical Engineer shall be a full-time employee
of the equipment manufacturer or an approved engineering firm.

3 The licensed Professional Electrical Engineer shall have a minimum of eight
(8) years of experience in performing power system studies.

4 The equipment manufacturer or approved engineering firm shall
demonstrate experience with Arc Flash Hazard Analysis by submitting
names of at least ten actual arc flash hazard analysis it has performed in
the past year.

1.07  COMPUTER ANALYSIS SOFTWARE

. The studies shall be performed using the latest revision of the SKM or
equivalent.

2. PRODUCTS

201 MANUFACTURERS

. Independent Testing Organizations:

. AC Tesla.

2 Brosz and Associates.
3 C-INTECH.

A4 Eastenghouse.

.5 Enkompass.

.6 G.T. Wood.
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2

Electrical distribution manufacturers:
. Eaton.

2 Schneider Electric.

The contractor shall furnish an Arc Flash Hazard Analysis Study per CSA
1462, reference Section 4.1.8.2.2, 4.3.3.

203 DATA COLLECTION

N

Contractor shall furnish all data as required by the power system studies.
The Engineer performing arc flash hazard analysis studies shall furnish the
Contractor with a listing of required data immediately after award of the
contract. The Contractor shall expedite collection of the data to assure
completion of the studies as required for final approval of the distribution
equipment shop drawings and/or prior to the release of the equipment for
manufacturing.

Source combination may include present and future motors and
generators.

If applicable, include fault contribution of existing motors in the study. The
Contractor shall obtain required existing equipment data, if necessary, to
satisfy the study requirements.

2.04  ARC FLASH HAZARD ANALYSIS

N

The arc flash hazard analysis shall be performed according to the IEEE
1584 equations that are presented in CSA 7462 Annex D.

The flash protection boundary and the incident energy shall be
calculated at all significant locations in the electrical distribution system
(switchboards, switchgear, panelboards, and splitters) where work could
be performed on energized parts.

The Arc-Flash Hazard Analysis shall include all significant locations in
240 volt and 208 volt systems fed from transformers equal to or greater
than 112.5 kVA where work could be performed on energized parts.

Safe working distances shall be based upon the calculated arc flash
boundary considering an incident energy of 1.2 calories per square
centimetre.

When appropriate, the short circuit calculations and the clearing times of
the phase overcurrent devices will be retrieved from the short-circuit and
coordination study model. Ground overcurrent relays should not be taken
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info consideration when determining the clearing time when performing
incident energy calculations.

The short-circuit calculations and the corresponding incident energy
calculations for multiple system scenarios must be compared and the
greatest incident energy must be uniquely reported for each equipment
location. Calculations must be performed to represent the maximum and
minimum contributions of fault current magnitude for all normal and
emergency operating conditions. The minimum calculation will assume
that the ufility contribution is at a minimum and will assume a minimum
motor contribution (all motors off). Conversely, the maximum calculation
will assume a maximum contribution from the utility and will assume the
maximum amount of motors fo be operating. Calculations shall take into
consideration the parallel operation of synchronous generators with the
electric utility, where applicable.

The incident energy calculations must consider the accumulation of
energy over time when performing arc flash calculations on buses with
multiple sources. Iterative calculations must take into account the
changing current contributions, as the sources are interrupted or
decremented with time. Fault contribution from motors and generators
should be decremented as follows:

. Fault contribution from induction motors should not be considered
beyond 3-5 cycles.

Fault conftribution from synchronous motors and generators should be
decayed to match the actual decrement of each as closely as possible
(e.g. conftributions from permanent magnet generators will typically
decay from 10 per unit to 3 per unit after 10 cycles).

For each equipment location with a separately enclosed main device
(where there is adequate separation between the line side terminals of
the main protective device and the work location), calculations for
incident energy and flash protection boundary shall include both the line
and load side of the main breaker.

When performing incident energy calculations on the line side of a main
breaker (as required per above), the line side and load side contributions
must be included in the fault calculation.

Mis-coordination should be checked amongst all devices within the
branch containing the immediate protective device upstream of the
calculation location and the calculation should utilize the fastest device
to compute the incident energy for the corresponding location.

Arc Flash calculations shall be based on actual overcurrent protective
device clearing time.
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13 Maximum clearing time will be capped at 2 seconds based on IEEE 1584.

14 Where it is not physically possible to move outside of the flash protection
boundary in less than 2 seconds during an arc flash event, a maximum
clearing fime based on the specific location shall be utilized.

2.05 REPORT SECTIONS

N Incident energy and flash protection boundary calculations:

N Arcing fault magnitude.

2 Protective device clearing time.

3 Duration of arc.

4 Arc flash boundary.

.5 Working distance.

6 Incident energy.

V4 Hazard Risk Category.

.8 Recommendations for arc flash energy reduction.

3. EXECUTION

3.01 FIELD ADJUSTMENT

N Adjust relay and protective device settings according to the
recommended settings table provided by the coordination study. Field
adjustments to be completed by the engineering service division of the
equipment manufacturer under the Startup and Acceptance Testing
confract portion.

2 Make minor modifications to equipment as required to accomplish
conformance with short circuit and protective device coordination
studies.

3 Notify Owner in writing of any required major equipment modifications.

3.02 ARC FLASH WARNING LABELS

. The contractor of the Arc Flash Hazard Analysis shall provide a 20 mm
(3.5inch) by 125 mm (5 inch) thermal transfer type label of high adhesion
polyester for each work location analyzed.
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2 All labels will be based on recommended overcurrent device settings and

will be provided after the results of the analysis have been presented to
the owner and after any system changes, upgrades or modifications have
been incorporated in the system.

3 The label shall include the following information, at a minimum:

N

Location designation.

2 Nominal voltage.
3 Flash protection boundary.
4 Hazard risk category.
5 Incident energy.
.6 Working distance.
7 Engineering firm and issue date.
.8 Labels shall be machine printed, with no field markings.
4 Arc flash labels shall be provided in the following manner and all labels

shall be based on recommended overcurrent device settings.

N

For each 600 volt, and applicable 208 volt panelboard, one arc
flash label shall be provided.

2 For each motor control centre, one arc flash label shall be
provided.

3 For each low voltage switchboard, one arc flash label shall be
provided.

4 For each switchgear, one flash label shall be provided.

) For medium voltage switches one arc flash label shall be provided.

) Arc Flash Warning Label General Instructions:

. Only qualified electricians who recognize and avoid the electrical
and Arc Flash hazards are allowed to place the arc flash warning
labels.

2 Electricians should wear suitable PPE, such as electrical safety
boots, Safety Glasses, etc. while performing labeling.

3 Generally, arc flash label shall be put on a prominent pre-cleaned

place on the front of the electrical equipment (such as
switchgear, panel, disconnect switch, generator output breaker).
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Label should be visible and readable, displayed horizontally,
aftached flatly and securely, and not allowed to cover other signs
or labels on the equipment.

Under the special request of the client, labels could be put on the
back of the panel door when the panel is located in clean and
finished spaces such as an office area.

When putting a label on small equipment with no space labeling
on the wall just beside the equipment is allowed.

Special request may be attached to this General Instruction. For
examples, more than one identical label is applied for large
equipment; different labels could be applied for different sections
of one equipment; for a splitter with several disconnect switches
only one label is placed on the splitter for this group.

Take the pictures for each label to indicate both names of the
label and equipment and labeling area of the equipment. Email
these pictures to the Consultant for quality control and record.

End of Section





		1. General

		1.01 Section Includes

		.1 Provide an Arc Flash Hazard Analysis Study per the requirements described in CSA Z462 Standard for Electrical Safety in the Workplace.

		.2 The arc flash hazard analysis shall be performed according to the IEEE 1584 equations that are obtained in CSA Z462-08, Annex D, or more recent version of the standard as cited by this Section.

		.3 The scope of the studies shall include all existing distribution equipment and all new distribution equipment supplied by the equipment manufacturer under this contract.



		1.02 Related Requirements

		.1 Section 26 05 73.16 – Coordination Studies.

		.2 Single Line Diagram.



		1.03 References

		.1 Institute of Electrical and Electronics Engineers, Inc. (IEEE):

		.1 IEEE 141 – Recommended Practice for Electric Power Distribution and Coordination of Industrial and Commercial Power Systems.

		.2 IEEE 242 – Recommended Practice for Protection and Coordination of Industrial and Commercial Power Systems.

		.3 IEEE 399 – Recommended Practice for Industrial and Commercial Power System Analysis.

		.4 IEEE 241 – Recommended Practice for Electric Power Systems in Commercial Buildings.

		.5 IEEE 1015 – Recommended Practice for Applying Low-Voltage Circuit Breakers Used in Industrial and Commercial Power Systems.

		.6 IEEE 1584-2018 - Guide for Performing Arc-Flash Hazard Calculations.



		.2 American National Standards Institute (ANSI):

		.1 ANSI C57.12.00 – Standard General Requirements for Liquid-Immersed Distribution, Power, and Regulating Transformers.

		.2 ANSI C37.13 – Standard for Low Voltage AC Power Circuit Breakers Used in Enclosures.

		.3 ANSI C37.010-2016 – Standard Application Guide for AC High Voltage Circuit Breakers Rated on a Symmetrical Current Basis.

		.4 ANSI C 37.41 – Standard Design Tests for High Voltage Fuses, Distribution Enclosed Single-Pole Air Switches, Fuse Disconnecting Switches and Accessories.



		.3 CSA Group:

		.1 CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition), Safety Standard for Electrical Installations.

		.2 Ontario Electrical Safety Code (28th edition/2021).

		.3 CSA Z462:21, Workplace electrical safety.





		1.04 Submittals

		.1 Submit the protective device coordination study to the Consultant prior to receiving final review of the distribution equipment shop drawings and/or prior to release of equipment drawings for manufacturing. If formal completion of the studies may c...



		1.05 Closeout Submittals

		.1 The results of the protective device coordination and arc flash hazard analysis studies shall be summarized in a final report. Three (3) bound copies of the complete final report shall be submitted. Additional copies of the complete report with inp...

		.2 The report shall include the following sections:

		.1 Executive Summary.

		.2 Descriptions, purpose, basis, and scope of the study.

		.3 Tabulations of circuit breaker, fuse, and other protective device ratings versus calculated short circuit duties.

		.4 Protective device time versus current coordination curves, tabulations of relay and circuit breaker trip unit settings, fuse selection.

		.5 Fault current calculations including a definition of terms and guide for interpretation of the computer printout.

		.6 Details of the incident energy and flash protection boundary calculations.

		.7 Recommendations for system improvements, where needed.

		.8 Single Line Diagram.



		.3 Arc flash labels (refer to CSA Z462 Annex Q) shall be provided in hard copy only.



		1.06 Qualifications

		.1 Arc flash hazard analysis studies shall be conducted under the supervision and approval of a licensed Professional Electrical Engineer skilled in performing and interpreting the power system studies.

		.2 The licensed Professional Electrical Engineer shall be a full-time employee of the equipment manufacturer or an approved engineering firm.

		.3 The licensed Professional Electrical Engineer shall have a minimum of eight (8) years of experience in performing power system studies.

		.4 The equipment manufacturer or approved engineering firm shall demonstrate experience with Arc Flash Hazard Analysis by submitting names of at least ten actual arc flash hazard analysis it has performed in the past year.



		1.07 Computer Analysis Software

		.1 The studies shall be performed using the latest revision of the SKM or equivalent.





		2. Products

		2.01 Manufacturers

		.1 Independent Testing Organizations:

		.1 AC Tesla.

		.2 Brosz and Associates.

		.3 C-INTECH.

		.4 Eastenghouse.

		.5 Enkompass.

		.6 G.T. Wood.



		.2 Electrical distribution manufacturers:

		.1 Eaton.

		.2 Schneider Electric.





		2.02 Studies

		.1 The contractor shall furnish an Arc Flash Hazard Analysis Study per CSA Z462, reference Section 4.1.8.2.2, 4.3.3.



		2.03 Data Collection

		.1 Contractor shall furnish all data as required by the power system studies. The Engineer performing arc flash hazard analysis studies shall furnish the Contractor with a listing of required data immediately after award of the contract. The Contracto...

		.2 Source combination may include present and future motors and generators.

		.3 If applicable, include fault contribution of existing motors in the study. The Contractor shall obtain required existing equipment data, if necessary, to satisfy the study requirements.



		2.04 Arc Flash Hazard Analysis

		.1 The arc flash hazard analysis shall be performed according to the IEEE 1584 equations that are presented in CSA Z462 Annex D.

		.2 The flash protection boundary and the incident energy shall be calculated at all significant locations in the electrical distribution system (switchboards, switchgear, panelboards, and splitters) where work could be performed on energized parts.

		.3 The Arc-Flash Hazard Analysis shall include all significant locations in 240 volt and 208 volt systems fed from transformers equal to or greater than 112.5 kVA where work could be performed on energized parts.

		.4 Safe working distances shall be based upon the calculated arc flash boundary considering an incident energy of 1.2 calories per square centimetre.

		.5 When appropriate, the short circuit calculations and the clearing times of the phase overcurrent devices will be retrieved from the short-circuit and coordination study model. Ground overcurrent relays should not be taken into consideration when de...

		.6 The short-circuit calculations and the corresponding incident energy calculations for multiple system scenarios must be compared and the greatest incident energy must be uniquely reported for each equipment location. Calculations must be performed ...

		.7 The incident energy calculations must consider the accumulation of energy over time when performing arc flash calculations on buses with multiple sources. Iterative calculations must take into account the changing current contributions, as the sour...

		.1 Fault contribution from induction motors should not be considered beyond 3-5 cycles.



		.8 Fault contribution from synchronous motors and generators should be decayed to match the actual decrement of each as closely as possible (e.g. contributions from permanent magnet generators will typically decay from 10 per unit to 3 per unit after ...

		.9 For each equipment location with a separately enclosed main device (where there is adequate separation between the line side terminals of the main protective device and the work location), calculations for incident energy and flash protection bound...

		.10 When performing incident energy calculations on the line side of a main breaker (as required per above), the line side and load side contributions must be included in the fault calculation.

		.11 Mis-coordination should be checked amongst all devices within the branch containing the immediate protective device upstream of the calculation location and the calculation should utilize the fastest device to compute the incident energy for the c...

		.12 Arc Flash calculations shall be based on actual overcurrent protective device clearing time.

		.13 Maximum clearing time will be capped at 2 seconds based on IEEE 1584.

		.14 Where it is not physically possible to move outside of the flash protection boundary in less than 2 seconds during an arc flash event, a maximum clearing time based on the specific location shall be utilized.



		2.05 Report Sections

		.1 Incident energy and flash protection boundary calculations:

		.1 Arcing fault magnitude.

		.2 Protective device clearing time.

		.3 Duration of arc.

		.4 Arc flash boundary.

		.5 Working distance.

		.6 Incident energy.

		.7 Hazard Risk Category.

		.8 Recommendations for arc flash energy reduction.







		3. Execution

		3.01 Field Adjustment

		.1 Adjust relay and protective device settings according to the recommended settings table provided by the coordination study. Field adjustments to be completed by the engineering service division of the equipment manufacturer under the Startup and Ac...

		.2 Make minor modifications to equipment as required to accomplish conformance with short circuit and protective device coordination studies.

		.3 Notify Owner in writing of any required major equipment modifications.



		3.02 Arc Flash Warning Labels

		.1 The contractor of the Arc Flash Hazard Analysis shall provide a 90 mm (3.5 inch) by 125 mm (5 inch) thermal transfer type label of high adhesion polyester for each work location analyzed.

		.2 All labels will be based on recommended overcurrent device settings and will be provided after the results of the analysis have been presented to the owner and after any system changes, upgrades or modifications have been incorporated in the system.

		.3 The label shall include the following information, at a minimum:

		.1 Location designation.

		.2 Nominal voltage.

		.3 Flash protection boundary.

		.4 Hazard risk category.

		.5 Incident energy.

		.6 Working distance.

		.7 Engineering firm and issue date.

		.8 Labels shall be machine printed, with no field markings.



		.4 Arc flash labels shall be provided in the following manner and all labels shall be based on recommended overcurrent device settings.

		.1 For each 600 volt, and applicable 208 volt panelboard, one arc flash label shall be provided.

		.2 For each motor control centre, one arc flash label shall be provided.

		.3 For each low voltage switchboard, one arc flash label shall be provided.

		.4 For each switchgear, one flash label shall be provided.

		.5 For medium voltage switches one arc flash label shall be provided.



		.5 Arc Flash Warning Label General Instructions:

		.1 Only qualified electricians who recognize and avoid the electrical and Arc Flash hazards are allowed to place the arc flash warning labels.

		.2 Electricians should wear suitable PPE, such as electrical safety boots, Safety Glasses, etc. while performing labeling.

		.3 Generally, arc flash label shall be put on a prominent pre-cleaned place on the front of the electrical equipment (such as switchgear, panel, disconnect switch, generator output breaker). Label should be visible and readable, displayed horizontally...

		.4 Under the special request of the client, labels could be put on the back of the panel door when the panel is located in clean and finished spaces such as an office area.

		.5 When putting a label on small equipment with no space labeling on the wall just beside the equipment is allowed.

		.6 Special request may be attached to this General Instruction. For examples, more than one identical label is applied for large equipment; different labels could be applied for different sections of one equipment; for a splitter with several disconne...

		.7 Take the pictures for each label to indicate both names of the label and equipment and labeling area of the equipment. Email these pictures to the Consultant for quality control and record.
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1. GENERAL

1.01  SECTION INCLUDES

N Electrical connections to equipment specified in other sections.

2 Conduit rough-ins for future equipment.

1.02  RELATED REQUIREMENTS

N Division 08 — Openings.

2 Division 11 — EqQuipment.

3 Division 14 — Conveying Equipment.

4 Division 20 - Common Mechanical Requirements.

5 Section 20 05 13 - Common Motor Requirements for Mechanical
Equipment.

) Division 21 — Fire Suppression.

V4 Division 22 — Plumbing.

.8 Division 23 — Heating, Ventilating, and Air Conditioning.

.9 Division 25 — Integrated Automation.

1.03  REFERENCES
. NEMA WD 1 - General Colour Requirements for Wiring Devices.
2 NEMA WD 6 - Wiring Devices - Dimensional Requirements.

1.04 COORDINATION

. Coordinate work to Section 01 31 00.

2 Obtain and review shop drawings, product data, and manufacturer's
instructions for equipment provided under other sections.

3 Determine connection locations and requirements.

4 Seqguence rough-in of electrical connections to coordinate with
installation schedule for equipment.

.5 Sequence electrical connections to coordinate with start-up schedule for
equipment.
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1.05 SUBMITTALS
. Submit to Section 01 33 00.

2 Product Data: Provide wiring device manufacturer's catalogue
information showing dimensions, configurations, and construction.

3 Manufacturer's Instructions: Indicate application conditions and limitations
of use stipulated by Product testing agency specified under Regulatory
Requirements. Include instructions for storage, handling, protection,
examination, preparation, installation, and starting of Product.

1.06 REGULATORY REQUIREMENTS

N Provide products listed and classified by testing firm acceptable to
authority having jurisdiction as suitable for purpose specified and shown.

2. PRODUCTS

201 COMMON MOTOR REQUIREMENTS

N Motors up to and including 1/3 hp, shall be 1 phase, 60 Hz, 120 V.

2 Motors 1/2 hp and above shall be 3 phase, 60 Hz, 575 volts or 208 V.

2.02 CORDS AND CAPS

. Attachment Plug Construction: Conform to NEMA WD 1.

2 Configuration: NEMA WD 6; match receptacle configuration at outlet
provided for equipment.

3 Cord Construction: NFPA 70, Type SJO multiconductor flexible cord with
identified equipment grounding conductor, suitable for use in damp
locations.

A4 Size: Suitable for connected load of equipment, length of cord, and rating
of branch circuit overcurrent protection.

3. EXECUTION

3.01 CONDUIT PATHWAYS AND ROUGH-INS

B Where drawings indicate to rough-in conduits for future equipment, or
equipment to be provided by the Owner, or other systems as noted on
the plans, provide pull string in the conduit, and tag the conduit for the
reserved future use/purpose.
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2

Where circuits breakers, disconnect switches, or other electrical
distribution is provided for future equipment, tag the devices with the
reserved future use/purpose.

3.02 WIRING OF EQUIPMENT PROVIDED UNDER OTHER DIVISIONS

N

Use the following procedures for wiring of motors and equipment
provided under other Divisions.

The following equipment shall be responsibility of the trade supplying the
equipment unless otherwise noted, in accordance with the requirements
laid out in the individual section, or this division:

N Motors.

2 Starters.

3 Variable Frequency Drives.
4 Motor Control Cenfres.

) Control wiring.

In every instance, install starter, motor control centre, variable frequency
drivers (VFD), efc. and wire to line side of the starter, the Motor Confrol
Centre (MCC), or VFD. Extend wiring from starter, MCC, or VFD to motor as
indicated.

Provide all wiring for starters and VFD's from supply to starter to VFD and fo
motor. Coordinate requirements with the appropriate frade.

Provide 500 mm of liquid tight flexible metal conduit for final connection
to motor. Provide disconnect switches where required by code, and as
indicated on the drawings.

Where individual starters and conftrols are grouped together provide a
panel for mounting this equipment. Provide a feeder, main fused
disconnect and a splitter of adequate size and capacity and wire to line
side of the starters on this panel and from starters to motors.

Equipment, General

. Ascertain exact locations of starters, motor control centres, motors,
etc. from drawings and coordinate exact locations with the
supplying trade.

2 Control wiring shall be the responsibility of the supplying frade.

N Control wiring shall be in accordance with Section 26 05 19,
and Section 26 05 23.
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2 Control wiring shall be installed in conduit in accordance

8

Doors

with Section 26 05 33.13.

Ascertain exact locations of door operators, push buttons,
automatic sensors, and other door hardware.

Provide branch circuit wiring for door operators.

Provide confrol and conftrol wiring for all low voltage door
intferconnections.

Conveying Equipment (e.g. Elevators): in accordance with Section
26 05 83.14.

Plumbing Equipment

N

Ascertain exact locations of starters, motor control centres, motors,
infra-red plumbing fixture controls from Mechanical Drawings and
coordinate exact locations with plumbing trade.

Provide branch circuit wiring and an outlet for each infra-red
plumbing fixture control.

Control wiring shall be the responsibility of the plumbing frade, as
described above.

HVAC Equipment

N

Ascertain exact locations of starters, motor control centres, motors,
motorized dampers, VAV boxes, and heating control valves from
HVAC drawings and coordinate exact locations with HVAC
Division.

In the case of unit heaters, reheat coils and cabinet unit heaters,
terminate wiring on terminals provided. Confrol wiring, thermostats,
or other control devices shall be the responsibility of the HVAC
frade, as described above.

Provide branch circuit wiring and an outlet for each motorized
damper, variable air volume (VAV) box, or heating confrol valve.
Control wiring shall be the responsibility of the HVAC trade, as
described above.

[Provide 120 V power connections to small exhaust fans, and
ceiling fans for all line voltage control devices, including but not
limited to wiring through toggle switches, line voltage thermostats,
countdown fimer switches, or line voltage speed controllers. Refer





Mulock House Adaptive
Re-Use, Newmarket
Project No. ED-22-107

WIRING CONNECTIONS Section 26 05 83
Page 5 of 6

3.03

3.04

to mechanical drawings and schedules for control devices and
coordinate requirements with HYAC Division.]

Provide 120 V wiring connections to duplex receptacles integral
with air handling unit control panels.

Provide 120 V wiring connections to HVAC maintenance
receptacles integral with roof mounted HVAC equipment.

Provide 120 V wiring connections to lighting fixture/switch
combinations integral with air handling units.

12 Infegrated Automation (Building Automation System)

N
2

EXAMINATION

[Refer to drawing notes for requirements.]

Provide 120 V wiring connections to BAS system conftrollers/panels
and other conftrol system or component requiring 120 V power
including, but not limited to, VAV boxes, dampers, low voltage
tfransformers, etc.

From equipment as noted on drawings, extend suitable wiring in
conduit from equipment contacts to designated BMS panel
serving area, terminating wiring and conduit in a junction box.
Leave wiring un-terminated with slack coiled length of minimum
2 m (6 ft) long. Clearly label junction box and wiring end for
termination onto BMS panel by respective Mechanical Trade.

. Verify that equipment is ready for electrical connection, wiring, and
energization.

ELECTRICAL CONNECTIONS

N Provide a local disconnect switch for all equipment, regardless of if a
disconnect switch is shown or not shown on the plans.

2 Make electrical connections to equipment manufacturer's instructions.

3 Make conduit connections to equipment using flexible conduit. Use liquid-
tight flexible conduit with watertight connectors in damp or wet locations.

A4 Make wiring connections using wire and cable with insulation suitable for
temperatures encountered in heat producing equipment.

.5 Provide receptacle outlet where connection with attachment plug is

indicated. Provide cord and cap where field-supplied attachment plug is
indicated.
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Provide suitable strain-relief clamps and fittings for cord connections at
outlet boxes and equipment connection boxes.

Coolers and Freezers: Cut and seal conduit openings in freezer and cooler
walls, floor, and ceilings.

Install disconnect switches, controllers, control stations, and control
devices as indicated.

Modify equipment control wiring with ferminal block jumpers as indicated.

Provide interconnecting conduit and wiring between devices and
equipment where indicated.

End of Section





		1. General

		1.01 Section Includes

		.1 Electrical connections to equipment specified in other sections.

		.2 Conduit rough-ins for future equipment.



		1.02 Related Requirements

		.1 Division 08 – Openings.

		.2 Division 11 – Equipment.

		.3 Division 14 – Conveying Equipment.

		.4 Division 20 – Common Mechanical Requirements.

		.5 Section 20 05 13 – Common Motor Requirements for Mechanical Equipment.

		.6 Division 21 – Fire Suppression.

		.7 Division 22 – Plumbing.

		.8 Division 23 – Heating, Ventilating, and Air Conditioning.

		.9 Division 25 – Integrated Automation.



		1.03 References

		.1 NEMA WD 1 - General Colour Requirements for Wiring Devices.

		.2 NEMA WD 6 - Wiring Devices - Dimensional Requirements.



		1.04 Coordination

		.1 Coordinate work to Section 01 31 00.

		.2 Obtain and review shop drawings, product data, and manufacturer's instructions for equipment provided under other sections.

		.3 Determine connection locations and requirements.

		.4 Sequence rough-in of electrical connections to coordinate with installation schedule for equipment.

		.5 Sequence electrical connections to coordinate with start-up schedule for equipment.



		1.05 Submittals

		.1 Submit to Section 01 33 00.

		.2 Product Data: Provide wiring device manufacturer's catalogue information showing dimensions, configurations, and construction.

		.3 Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by Product testing agency specified under Regulatory Requirements. Include instructions for storage, handling, protection, examination, preparation, inst...



		1.06 Regulatory Requirements

		.1 Provide products listed and classified by testing firm acceptable to authority having jurisdiction as suitable for purpose specified and shown.





		2. Products

		2.01 Common Motor Requirements

		.1 Motors up to and including 1/3 hp, shall be 1 phase, 60 Hz, 120 V.

		.2 Motors 1/2 hp and above shall be 3 phase, 60 Hz, 575 volts or 208 V.



		2.02 Cords and Caps

		.1 Attachment Plug Construction: Conform to NEMA WD 1.

		.2 Configuration: NEMA WD 6; match receptacle configuration at outlet provided for equipment.

		.3 Cord Construction: NFPA 70, Type SJO multiconductor flexible cord with identified equipment grounding conductor, suitable for use in damp locations.

		.4 Size: Suitable for connected load of equipment, length of cord, and rating of branch circuit overcurrent protection.





		3. Execution

		3.01 Conduit Pathways and Rough-Ins

		.1 Where drawings indicate to rough-in conduits for future equipment, or equipment to be provided by the Owner, or other systems as noted on the plans, provide pull string in the conduit, and tag the conduit for the reserved future use/purpose.

		.2 Where circuits breakers, disconnect switches, or other electrical distribution is provided for future equipment, tag the devices with the reserved future use/purpose.



		3.02 Wiring of Equipment Provided Under Other Divisions

		.1 Use the following procedures for wiring of motors and equipment provided under other Divisions.

		.2 The following equipment shall be responsibility of the trade supplying the equipment unless otherwise noted, in accordance with the requirements laid out in the individual section, or this division:

		.1 Motors.

		.2 Starters.

		.3 Variable Frequency Drives.

		.4 Motor Control Centres.

		.5 Control wiring.



		.3 In every instance, install starter, motor control centre, variable frequency drivers (VFD), etc. and wire to line side of the starter, the Motor Control Centre (MCC), or VFD. Extend wiring from starter, MCC, or VFD to motor as indicated.

		.4 Provide all wiring for starters and VFD’s from supply to starter to VFD and to motor. Coordinate requirements with the appropriate trade.

		.5 Provide 500 mm of liquid tight flexible metal conduit for final connection to motor. Provide disconnect switches where required by code, and as indicated on the drawings.

		.6 Where individual starters and controls are grouped together provide a panel for mounting this equipment. Provide a feeder, main fused disconnect and a splitter of adequate size and capacity and wire to line side of the starters on this panel and fr...

		.7 Equipment, General

		.1 Ascertain exact locations of starters, motor control centres, motors, etc. from drawings and coordinate exact locations with the supplying trade.

		.2 Control wiring shall be the responsibility of the supplying trade.

		.1 Control wiring shall be in accordance with Section 26 05 19, and Section 26 05 23.

		.2 Control wiring shall be installed in conduit in accordance with Section 26 05 33.13.





		.8 Doors

		.1 Ascertain exact locations of door operators, push buttons, automatic sensors, and other door hardware.

		.2 Provide branch circuit wiring for door operators.

		.3 Provide control and control wiring for all low voltage door interconnections.



		.9 Conveying Equipment (e.g. Elevators): in accordance with Section 26 05 83.14.

		.10 Plumbing Equipment

		.1 Ascertain exact locations of starters, motor control centres, motors, infra-red plumbing fixture controls from Mechanical Drawings and coordinate exact locations with plumbing trade.

		.2 Provide branch circuit wiring and an outlet for each infra-red plumbing fixture control.

		.3 Control wiring shall be the responsibility of the plumbing trade, as described above.



		.11 HVAC Equipment

		.1 Ascertain exact locations of starters, motor control centres, motors, motorized dampers, VAV boxes, and heating control valves from HVAC drawings and coordinate exact locations with HVAC Division.

		.2 In the case of unit heaters, reheat coils and cabinet unit heaters, terminate wiring on terminals provided. Control wiring, thermostats, or other control devices shall be the responsibility of the HVAC trade, as described above.

		.3 Provide branch circuit wiring and an outlet for each motorized damper, variable air volume (VAV) box, or heating control valve. Control wiring shall be the responsibility of the HVAC trade, as described above.

		.4 [Provide 120 V power connections to small exhaust fans, and ceiling fans for all line voltage control devices, including but not limited to wiring through toggle switches, line voltage thermostats, countdown timer switches, or line voltage speed co...

		.5 Provide 120 V wiring connections to duplex receptacles integral with air handling unit control panels.

		.6 Provide 120 V wiring connections to HVAC maintenance receptacles integral with roof mounted HVAC equipment.

		.7 Provide 120 V wiring connections to lighting fixture/switch combinations integral with air handling units.



		.12 Integrated Automation (Building Automation System)

		.1 [Refer to drawing notes for requirements.]

		.2 Provide 120 V wiring connections to BAS system controllers/panels and other control system or component requiring 120 V power including, but not limited to, VAV boxes, dampers, low voltage transformers, etc.

		.3 From equipment as noted on drawings, extend suitable wiring in conduit from equipment contacts to designated BMS panel serving area, terminating wiring and conduit in a junction box. Leave wiring un-terminated with slack coiled length of minimum 2 ...





		3.03 Examination

		.1 Verify that equipment is ready for electrical connection, wiring, and energization.



		3.04 Electrical Connections

		.1 Provide a local disconnect switch for all equipment, regardless of if a disconnect switch is shown or not shown on the plans.

		.2 Make electrical connections to equipment manufacturer's instructions.

		.3 Make conduit connections to equipment using flexible conduit. Use liquid-tight flexible conduit with watertight connectors in damp or wet locations.

		.4 Make wiring connections using wire and cable with insulation suitable for temperatures encountered in heat producing equipment.

		.5 Provide receptacle outlet where connection with attachment plug is indicated. Provide cord and cap where field-supplied attachment plug is indicated.

		.6 Provide suitable strain-relief clamps and fittings for cord connections at outlet boxes and equipment connection boxes.

		.7 Coolers and Freezers: Cut and seal conduit openings in freezer and cooler walls, floor, and ceilings.

		.8 Install disconnect switches, controllers, control stations, and control devices as indicated.

		.9 Modify equipment control wiring with terminal block jumpers as indicated.

		.10 Provide interconnecting conduit and wiring between devices and equipment where indicated.
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1. GENERAL

1.01  SECTION INCLUDES

. Power service connections, communication service connections, fire
alarm signal and emergency power conditfion signal for elevator car
homing relays, fused switches, and associated conduit and wire for
elevator cab lighting and ventilation, and power to elevator sequence
controller.

1.02 DEFINITIONS

N Machine-Room-Less (MRL) Elevator: A proprietary space saving, low
energy tfraction elevator system using motors integrated within the hoist
way lifting mechanism that eliminates the requirement for a separate
machine room, with control and logic systems contained within a small
room adjacent to; or in close proximity to the elevator hoistway.

1.03  RELATED REQUIREMENTS

. Division 14 — Conveying Equipment: Elevators.

2 Section 26 28 13 — Fuses.

3 Section 28 46 51.14 - Fire-Alarm Supervised Interface Hardware for
Elevators.
4 Elevator shop drawings.

1.04  WORK NOT DESCRIBED IN THIS SECTION

. Elevator control wiring, down drop cables, and interlock controls and
wiring.

1.05  REFERENCES
. Accessibility for Ontarians with Disabilities Act (AODA).
2 CSA B44:19, Safety code for elevators and escalators.

3 CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition), Safety
Standard for Electrical Installations.

4 Ontario Electrical Safety Code (28th edition/2021):
. OESC Section 38: Elevators, dumbwaiters, material lifts, escalators,
moving walks, lifts for person with physical disabilities, and similar

equipment.

) CSA C282:19, Emergency electrical power supply for buildings.
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.6 Ontario Building Code.

7 Ontario TSSA, Elevating Devices Code Adoption Document Amendment
295/22.

1.06 COORDINATION

N Review the work of this Section with the elevator shop drawings, which
may supersede or be more stringent than the requirements of this Section.

1.07  DELIVERY, STORAGE, AND HANDLING

N Separate waste materials for reuse and recycling in accordance with
Section 01 74 00.

2. PRODUCTS

2.01 ELEVATOR POWER DISTRIBUTION CENTRES

N 600 V 3-phase circuit breaker complete with auxiliary contact.

N [The auxiliary contact shall be configured as SPSTat T A AT 110V
AC (min). The auxiliary contact shall be open when the disconnect
switch is in the open position.]

2 [600 V], 3-phase, splitter gutter assembly complete with remote mounted
fused switches complete with HRC fuses individually mounted in NEMA 1
enclosures.

3 Fused switches to have external rotary operating handle, lockable in "OFF"
position.

A4 Provide conduit and wiring from the disconnect switch to the elevator
conftroller.

.5 Where elevators are supplied with transformers by the elevator contractor,

provide conduit and wiring to the transformer, and from the fransformer to
the elevator conftroller.

3. EXECUTION

3.01 EXAMINATION

N Review elevator shop drawings to confirm location of electrical
equipment, including in machine room or machinery spaces, where
dictaged by the elevator supplier/manufacturer.





Mulock House Adaptive WIRING CONNECTIONS Section 26 05 83.14
Re-Use, Newmarket FOR ELEVATORS Page 3 of 5
Project No. ED-22-107

3.02 TEMPORARY POWER FOR ELEVATOR INSTALLATION

N Contractor to allow for temporary power to the top of the elevator
hoistway as follows during the bidding stage, and coordinate exact
requirements with the elevator supplier at the start of construction.

N Provide one 120 V, 1-Ph, 20 A circuit with L6-20R receptacle.

2 Provide one 120/208 V, 30 A circuit with local temporary fused
disconnect switch.

3.03  DISTRIBUTION ASSEMBLIES

N Provide lamacoid nametag indicating function of each device.
Coordinate wording with elevator frade.

3.04 EQUIPMENT WIRING

N Elevator machine room light switch, elevator power disconnect devices,
and cab light power disconnect devices placed on lock side of machine
room door within elevator machine room.

2 Coordinate location of lights, machines, and equipment installed in the
elevator pit, hoistway, and machine rooms with elevator installer on site.

3 Provide a full size ground conductor to elevator controllers. Include for a
neutral conductor on all feeders to elevator controllers during the tender
phase, to be confirmed with the elevator shop drawings during the
submittal review phase.

3.05 FIRE ALARM

. Refer to Section 28 46 51.14 — Fire-Alarm Supervised Interface Hardware for

Elevators.
2 Provide fire alarm devices as indicated.
3 Provide smoke detector in elevator machine room.
4 Provide smoke detector at each elevator lobby.
5 Provide linear heat detectors at fop and bottom of elevator hoistway.
.6 Provide fire alarm system relays and connect to the elevator controller for

automatic elevator recall.
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3.06  FIRE ALARM DEVICES IN ELEVATOR HOISTWAYS

N Install fire alarm initiating devices to enable means for testing and
maintaining those devices without having to enter the hoistway in
accordance with CSA B44:19.

3.07 BRANCH CIRCUITS FOR MACHINE ROOM OR CONTROL ROOM/MACHINERY SPACE
OR CONTROL SPACE LIGHTING AND RECEPTACLE(S)

N A separate branch circuit shall supply the machine room or control
room/machinery space or control space lighting and receptacles.

2 Required lighting shall not be connected to the load side terminals of a
ground fault circuit interrupter.

3.08 BRANCH CIRCUIT FOR HOISTWAY PIT LIGHTING AND RECEPTACLES

N At least one 120V, single-phase, duplex receptacle connectedtoa 15 A
branch circuit shall be provided in the hoistway pit.

2 A separate branch circuit shall supply the hoistway pit lighting and
receptacles.

3 Required lighting shall not be connected fo the load side terminals of a
ground fault circuit interrupter receptacle(s).

3.09  [BRANCH CIRCUIT FOR TOP OF HOISTWAY LIGHTING AND RECEPTACLES REQUIRED
BY MRL ELEVATORS]

. At least one 120V, single-phase, duplex receptacle connectedtoa 15 A
branch circuit shall be provided at the top of the hoistway.

2 A separate branch circuit shall supply the top of hoistway lighting and
receptacles.

3 Required lighting shall not be connected to the load side terminals of a
ground fault circuit interrupter receptacle(s).

3.10  CONDUIT FOR ACCESS CONTROL AND SECURITY

N Provide a 27 mm (1"”) conduit to the elevator machine room for CCTV
cameras in each elevator cab.

2 Provide a 27 mm (1") conduit to the elevator machine room for access
conftrol card mounted in each elevator cab.
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3.11  CONDUIT AND BRANCH CIRCUITS FOR TELECOMMUNICATIONS SYSTEMS
N Provide a 27 mm (1) conduit to the elevator machine room for voice

outlet for each elevator cab. Provide base building telephone line.

Provide a 27 mm (1") conduit to the elevator machine room for
emergency communication in each elevator cab. Provide base building
network drops.

Provide one 120V, [30 A/20 AF/1P] disconnect switch on dedicated
circuit for emergency communication system in the [Machine Room)]
[Control Room] to serve each group of elevators. Confirm exact power
requirements with the elevator supplier during shop drawing review
whether a 15 A circuit is required in lieu of a 20 A circuit.

End of Section





		1. General

		1.01 Section Includes

		.1 Power service connections, communication service connections, fire alarm signal and emergency power condition signal for elevator car homing relays, fused switches, and associated conduit and wire for elevator cab lighting and ventilation, and powe...



		1.02 [Definitions]

		.1 Machine-Room-Less (MRL) Elevator: A proprietary space saving, low energy traction elevator system using motors integrated within the hoist way lifting mechanism that eliminates the requirement for a separate machine room, with control and logic sys...



		1.03 Related Requirements

		.1 Division 14 – Conveying Equipment: Elevators.

		.2 Section 26 28 13 – Fuses.

		.3 Section 28 46 51.14 – Fire-Alarm Supervised Interface Hardware for Elevators.

		.4 Elevator shop drawings.



		1.04 Work Not Described in this Section

		.1 Elevator control wiring, down drop cables, and interlock controls and wiring.



		1.05 References

		.1 Accessibility for Ontarians with Disabilities Act (AODA).

		.2 CSA B44:19, Safety code for elevators and escalators.

		.3 CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition), Safety Standard for Electrical Installations.

		.4 Ontario Electrical Safety Code (28th edition/2021):

		.1 OESC Section 38: Elevators, dumbwaiters, material lifts, escalators, moving walks, lifts for person with physical disabilities, and similar equipment.



		.5 CSA C282:19, Emergency electrical power supply for buildings.

		.6 Ontario Building Code.

		.7 Ontario TSSA, Elevating Devices Code Adoption Document Amendment 295/22.



		1.06 Coordination

		.1 Review the work of this Section with the elevator shop drawings, which may supersede or be more stringent than the requirements of this Section.



		1.07 Delivery, Storage, and Handling

		.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 00.





		2. Products

		2.01 Elevator Power Distribution Centres

		.1 600 V 3-phase circuit breaker complete with auxiliary contact.

		.1 [The auxiliary contact shall be configured as SPST at 1 A AT 110 V AC (min). The auxiliary contact shall be open when the disconnect switch is in the open position.]



		.2 [600 V], 3-phase, splitter gutter assembly complete with remote mounted fused switches complete with HRC fuses individually mounted in NEMA 1 enclosures.

		.3 Fused switches to have external rotary operating handle, lockable in "OFF" position.

		.4 Provide conduit and wiring from the disconnect switch to the elevator controller.

		.5 Where elevators are supplied with transformers by the elevator contractor, provide conduit and wiring to the transformer, and from the transformer to the elevator controller.





		3. Execution

		3.01 Examination

		.1 Review elevator shop drawings to confirm location of electrical equipment, including in machine room or machinery spaces, where dictaged by the elevator supplier/manufacturer.



		3.02 Temporary Power for Elevator Installation

		.1 Contractor to allow for temporary power to the top of the elevator hoistway as follows during the bidding stage, and coordinate exact requirements with the elevator supplier at the start of construction.

		.1 Provide one 120 V, 1-Ph, 20 A circuit with L6-20R receptacle.

		.2 Provide one 120/208 V, 30 A circuit with local temporary fused disconnect switch.





		3.03 Distribution Assemblies

		.1 Provide lamacoid nametag indicating function of each device. Coordinate wording with elevator trade.



		3.04 Equipment Wiring

		.1 Elevator machine room light switch, elevator power disconnect devices, and cab light power disconnect devices placed on lock side of machine room door within elevator machine room.

		.2 Coordinate location of lights, machines, and equipment installed in the elevator pit, hoistway, and machine rooms with elevator installer on site.

		.3 Provide a full size ground conductor to elevator controllers. Include for a neutral conductor on all feeders to elevator controllers during the tender phase, to be confirmed with the elevator shop drawings during the submittal review phase.



		3.05 Fire Alarm

		.1 Refer to Section 28 46 51.14 – Fire-Alarm Supervised Interface Hardware for Elevators.

		.2 Provide fire alarm devices as indicated.

		.3 Provide smoke detector in elevator machine room.

		.4 Provide smoke detector at each elevator lobby.

		.5 Provide linear heat detectors at top and bottom of elevator hoistway.

		.6 Provide fire alarm system relays and connect to the elevator controller for automatic elevator recall.



		3.06 Fire Alarm Devices in Elevator Hoistways

		.1 Install fire alarm initiating devices to enable means for testing and maintaining those devices without having to enter the hoistway in accordance with CSA B44:19.



		3.07 Branch Circuits for Machine Room or Control Room/Machinery Space or Control Space Lighting and Receptacle(s)

		.1 A separate branch circuit shall supply the machine room or control room/machinery space or control space lighting and receptacles.

		.2 Required lighting shall not be connected to the load side terminals of a ground fault circuit interrupter.



		3.08 Branch Circuit for Hoistway Pit Lighting and Receptacles

		.1 At least one 120 V, single-phase, duplex receptacle connected to a 15 A branch circuit shall be provided in the hoistway pit.

		.2 A separate branch circuit shall supply the hoistway pit lighting and receptacles.

		.3 Required lighting shall not be connected to the load side terminals of a ground fault circuit interrupter receptacle(s).



		3.09 [Branch Circuit for Top of Hoistway Lighting and Receptacles required by MRL Elevators]

		.1 At least one 120 V, single-phase, duplex receptacle connected to a 15 A branch circuit shall be provided at the top of the hoistway.

		.2 A separate branch circuit shall supply the top of hoistway lighting and receptacles.

		.3 Required lighting shall not be connected to the load side terminals of a ground fault circuit interrupter receptacle(s).



		3.10 Conduit for Access Control and Security

		.1 Provide a 27 mm (1”) conduit to the elevator machine room for CCTV cameras in each elevator cab.

		.2 Provide a 27 mm (1”) conduit to the elevator machine room for access control card mounted in each elevator cab.



		3.11 Conduit and Branch Circuits for Telecommunications Systems

		.1 Provide a 27 mm (1”) conduit to the elevator machine room for voice outlet for each elevator cab. Provide base building telephone line.

		.2 Provide a 27 mm (1”) conduit to the elevator machine room for emergency communication in each elevator cab. Provide base building network drops.

		.3 Provide one 120 V, [30 A/20 AF/1P] disconnect switch on dedicated circuit for emergency communication system in the [Machine Room] [Control Room] to serve each group of elevators. Confirm exact power requirements with the elevator supplier during s...
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Part1 GENERAL
1.1 Related Sections

1.2

1.3

1.4

Project Documents (reference and information only):
i Owner’s Project Requirements

2 Basis of Design

Guidelines and Industry Standards:

i ASHRAE Standard 202: Cx Process for Building and Systems
CAN/CSA Z320-11: Building Commissioning Standard & Check Sheets
IES DG-29-11: The Cx process applied to the lighting and control systems

B w N

Building Cx Association: New Construction Building Commissioning Best
Practices, November 2015

This section describes requirements applicable to all Sections within Divisions 02
to 49.

Witnessing of Tests

Commissioning Agents may witness selected starting, testing, adjusting and
balancing procedures.

Advise the Commissioning Manager in advance that starting, testing, adjusting,
or balancing procedures are ready to commence. Consult with the
Commissioning Manager to determine which procedures he may elect to
witness. Provide advance notice prior to commencement of each procedure or
series of procedures to allow the Commissioning Manager to arrange for
witnessing of tests as required.

Starting and Testing Costs

Pay costs associated with starting, testing, adjusting, and cleaning, including
supply of instruments, equipment, supplies, and consumable materials.
Commissioning Manuals

The Commissioning Manager will prepare the Project Electrical Commissioning
Manual consisting of equipment check sheets. Contractor is responsible for
providing manufacturer start up reports for all pieces of equipment.

All commissioning check sheets must be completed and signed off by the
Contractor. Refer to the end of this section for a sample check sheet.

The commissioning check sheets are designed to act as a tool for the Contractor
to ensure each installation is complete before start-up, to reduce the number of
deficiencies associated with system start-ups.

Isotherm Engineering Date: 2024-07-16
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1.5

1.6

1.7

1.8

4

The Contractor is responsible for verifying that all installed equipment is as per
the electrical shop drawings. The Contractor is to initial and date the check
sheets when the equipment technical checks are complete and also when
equipment installations are complete (static checks). The Commissioning Agents
will spot-check that the technical data is correct.

Reports

Submit field test reports as may be required as per the individual Division 16
specification sections.

Quality Assurance

Use personnel for starting, equipment and starting procedures who have
experience in electrical equipment and systems commissioning, and are able to
interpret results of readings and tests and report state of systems in a clear and
concise manner.

In the absence of specific testing requirements from the Manufacturer or the
AHJ, electrical equipment commissioning shall be conducted in accordance with
ANSI/NETA ATS-2021 - Standard for Acceptance Testing Specifications for
Electrical Power Equipment and Systems.

Where manufacturer’s test requirements and specifications differ from those in
NETA ATS, the more stringent requirement shall apply.
Manufacturer’s Recommendations

Prior to starting equipment or systems, obtain and review manufacturer's
installation, starting and operating instructions. Read in conjunction with
procedures specified herein.

Use manufacturer's and supplier's trained personnel where necessary to
maintain validity of manufacturer's warranty.

Compare actual installation with manufacturer's recommended installation.
Record discrepancies. Correct deviations detrimental to equipment
performance prior to starting equipment.

Scope of Work

Commissioning work of Division 26 shall include, but not be limited to:

Testing and start-up of the equipment.
Completion of Functional Checklists.
Cooperation with the Commissioning Authority.

A w N R

Providing qualified personnel for participation in commissioning tests,
including seasonal testing required after the initial testing.

Isotherm Engineering Date: 2024-07-16
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.5 Providing equipment, materials, and labor as necessary to correct
construction and/or equipment deficiencies found during the
commissioning process.

.6 Providing operation and maintenance manuals, and as-built drawings to
the Commissioning Authority for verification.

7 Providing training and demonstrations for the systems specified in this
Division.

The work included in the commissioning process involves a complete and
thorough evaluation of the operation and performance of all components,
systems, and sub-systems. The following equipment and systems shall be
evaluated:

| Emergency power distribution and controls, including operation of
Automatic Transfer Switches and Generators
Electrical equipment Kirk Key interlocking schemes
Electrical support for mechanical HVAC equipment listed in the
Mechanical Specifications

System components which will not be functionally performance tested but shall
be included in the commissioning scope for conformance to the design
documents, verification of specified Contractor testing, construction phase
observation, and training verification shall include:

Primary switchgear

Primary transformer

Main switchgear

Distribution switchgear

Distribution Switchboards

Panel boards

Isolation power systems

Power conditioners

© N oL WN R

Power factor correction

il
o

Paralleling gear

=
=

Automatic transfer switch

il
N

Lightning protection systems

il
w

Grounding system
SCADA / BMS system
.15 Lighting and lighting control

-
D

Detailed testing shall be performed on all installed equipment and systems to
ensure that operation and performance conform to contract documents. All
tests shall be witnessed by the Commissioning Authority. The following testing is
required as part of the commissioning process:

Isotherm Engineering Date: 2024-07-16
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i Functional Checklists are comprised of a full range of checks and tests to
determine that all components, equipment, systems, and interfaces
between systems operate in accordance with contract documents.
Verification is completed by the Division 23, 26, and 28 contractors and
documented using Functional Checklists.

2 Functional Performance Tests (FPT) shall determine if the electrical
system is operating in accordance with the design intent. This includes all
operating modes, interlocks, control responses, and specific responses to
abnormal or emergency conditions.

.5 Comprehensive training of O&M personnel shall be performed by the Electrical
Contractor, and where appropriate, by other sub-contractors, and vendors prior
to turnover of building to the College. The training shall include classroom
instruction, along with hands-on instruction on the installed equipment and
systems.

1.9 Documentation

1 The Commissioning Authority shall oversee and maintain the development of the
document process. The GC shall facilitate project documentation through the
web-based commissioning software. The commissioning documentation shall
include, but not be limited to, the following:

A Commissioning Plan
2 Commissioning Schedule
3 Document Request Log
4 Commissioning RFls
.5 Commissioning Field Reports
.6 Design Team lIssues Log
7 Contractor Commissioning Issues Log
.8 Pre-Functional Checklists
.9 Functional Performance Test
1.10 Requirements
1 Obtain certificates of approval and for compliance with regulations from
Authorities having jurisdiction. Include copies of certificates with start-up
reports.
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Part 2

2.1

Part 3

3.1

PRODUCTS

Testing Instruments and Equipment

Provide all special tools and equipment required for testing during the
commissioning process, including ancillary equipment such as two-way radios
and ladders required to perform starting of electrical equipment and systems.

Instruments used in equipment start-up must be calibrated and accurate.
Provide calibration certificates if requested by the Commissioning Agents.

Proprietary test equipment and software required by any equipment
manufacturer for programming and/or start-up, whether specified or not, shall
be provided by the manufacturer of the equipment. Manufacturer shall provide
the test equipment, demonstrate its use, and assist in the commissioning
process as needed. Proprietary test equipment (and software) necessary for the
continued operation and maintenance of equipment shall become the property
of the College upon completion of the commissioning process.

EXECUTION

General

A pre-construction meeting of all commissioning team members shall be held at
a time and place designated by the College. The purpose shall be to familiarize
all parties with the commissioning process, and to ensure that the
responsibilities of each party are clearly understood.

The Contractor shall complete all phases of work so the systems can be started,
tested, balanced, and commissioning procedures undertaken. This includes the
complete installation of all equipment, materials, pipe, duct, wire, insulation,
controls, etc., per the contract documents and related directives, clarifications,
and change orders.

A Commissioning Plan shall be developed by the Commissioning Authority. The
Contractor shall assist the Commissioning Authority in preparing the
Commissioning Plan by providing all necessary information pertaining to the
actual equipment and installation. If contractor-initiated system changes have
been made that alter the commissioning process, the Commissioning Authority
shall notify the College.

Acceptance procedures are normally intended to begin prior to completion of a
system and/or sub-systems, and shall be coordinated with the Division 26
contractor. Start of acceptance procedures before system completion does not
relieve the contractor from completing those systems as per the schedule.
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3.2

3.3

34

3.5

Commissioning Reviews

Provide access to all system equipment being commissioned. Do not conceal or
cover equipment or systems prior to scheduling commissioning reviews.

Participation

The Contractor shall provide skilled technicians to start-up and debug all systems
within Division 26. These same technicians shall be made available to assist the
Commissioning Authority in completing the commissioning program. Work
schedules, time required for testing, etc., shall be requested by the
Commissioning Authority and coordinated by the contractor. Contractor shall
ensure that the qualified technician(s) are available and present during the
agreed upon schedules and of sufficient duration to complete the necessary
tests, adjustments, and/or problem resolutions.

System performance problems and discrepancies may require additional
technician time, Commissioning Authority time, reconstruction of systems,
and/or replacement of system components. The additional technician time shall
be made available for subsequent commissioning periods until the required
system performance is obtained.

The Commissioning Authority reserves the right to question the appropriateness
and qualifications of the technicians relative to each item of equipment, system,
and/or sub-system. Qualifications of technicians shall include expert knowledge
relative to the specific equipment involved and a willingness to work with the
Commissioning Authority. Contractor shall provide adequate documentation
and tools to start-up and test the equipment, system, and/or sub-system.

Check Sheets, Field Reports and Data

Record all data gathered on site on start-up report forms and commissioning
check sheets.

Make copies of all starting and testing data before equipment and system start-
up personnel leave site. Maintain one copy of all data taken during starting on
site.

Maintain one copy of all final starting, testing, adjusting and balancing reports on
site up to Substantial Completion of the Work for reference purposes.

Make copies of all red-line record drawings available for Commissioning Agents
to review.
Coordination

The Commissioning Manager will prepare a Draft Commissioning Schedule prior
to the start-up of building systems. The Contractor shall provide tentative dates
for when each system will be ready for commissioning activities to commence.
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2

3.6

3.7

3.8

At approximately 50% Construction Phase, commissioning meetings will be
scheduled by the Commissioning Manager on site for coordination of
commissioning activities.

Prior to commencement of each particular testing procedure, coordinate all sub-
trades, manufacturers, suppliers and other specialties to ensure all phases of
work are properly completed. Establish necessary manpower requirements.

Starting And Testing Phases

Starting and testing program generally consists of following five distinct phases:

A Pre-Starting: visual inspection (static review)

2 Starting: actual starting procedure.

3 Post-Starting: contractor operational testing, adjusting and equipment
run-in phase.

4 Substantial Completion of the Work: final cleaning, : performance
verification of equipment and systems under full control

.5 Final Acceptance of the Work: deficiency clean-up and fine-tuning of
systems.

After each distinct phase of work has been completed, correct deficiencies and
advise Commissioning Manager before commencing the next phase.

Commissioning Reports

The Commissioning Manager will issue commissioning reports following all
commissioning activities on site. The Contractor is responsible for completion of
deficiencies as listed in the Commissioning Reports and shall return signed-off
copies of issued commissioning reports noting action taken on items.

All commissioning deficiencies will be tracked to resolve and final sign-off by the
Commissioning Manager.

Deficiency Resolution

In some systems, maladjustments, misapplied equipment, and/or deficient
performance under varying loads will result in additional work being required to
commission the systems. This work shall be completed under the direction of
the University, with input from the contractor, equipment supplier, and
Commissioning Authority. Whereas all members shall have input and the
opportunity to discuss, debate, and work out problems, the University shall have
final jurisdiction over any additional work done to achieve performance.

Corrective work shall be completed in a timely fashion to permit the completion
of the commissioning process. Experimentation to demonstrate system
performance may be permitted. If the Commissioning Authority deems the
experimentation work to be ineffective or untimely as it relates to the
commissioning process, the Commissioning Authority shall notify the College,
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3.9

3.10

3.11

indicating the nature of the problem, expected steps to be taken, and suggested
deadline(s) for completion of activities. If the deadline(s) pass without
resolution of the problem, the College reserves the right to obtain
supplementary services and/or equipment to resolve the problem. Costs
incurred to solve the problems in an expeditious manner shall be the
Contractor’s responsibility.

Sheridan College’s contract with the Commissioning Authority includes up to two
tests of each piece of equipment or system included in the commissioning scope.
Commissioning Authority time and expenses required for retests beyond two, if
required, due to incomplete installation or otherwise, will be paid by the College
and reimbursed by the contractor.

Additional Commissioning

Additional commissioning activities may be required after system adjustments,
replacements, etc., are completed. The contractor(s), suppliers, and
Commissioning Authority shall include a reasonable reserve to complete this
work as part of their contractual obligations.

Seasonal Commissioning

Seasonal commissioning pertains to testing under full load conditions during
peak heating and peak cooling seasons, as well as part load conditions in the
spring and fall. Initial commissioning shall be done as soon as contract work is
completed, regardless of season. Subsequent commissioning may be
undertaken at any time thereafter to ascertain adequate performance during the
different seasons.

Heating equipment shall be tested during winter design extremes. Cooling
equipment shall be tested during summer design extremes with a fully occupied
building. Each contractor and supplier shall be responsible to participate in the
initial and the alternate peak season tests of the systems as required to
demonstrate performance.

Systems Manual

The Systems Manual shall be submitted in paper AND/OR electronic format and
shall contain the following major sections:

N System Descriptions — written description for each major system
2 Operating Instructions —instructions for each major piece of equipment
3 Ongoing & Preventative Maintenance — maintenance procedures and

parts lists for each major piece of equipment
Posted Operating Instructions and Diagrams

i Simplified one-line diagrams of the systems listed shall be developed
using AutoCAD and posted neatly under Plexiglas in the most appropriate
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3.12

equipment room for easy reference by operating and maintenance
personnel.

Training

The Electrical Contractor, and appropriate sub-contractors, shall provide
comprehensive operating and maintenance instruction on building systems prior
to delivery. The instruction shall include appropriate and relevant classroom
instruction delivered by competent instructors based upon the contents of the
operating manual. Emphasis shall be placed upon overall systems diagrams and
descriptions, and why systems were designed as they were. The classroom
instruction shall also include detailed equipment instruction by qualified
manufacturer representatives for which operating instructions are provided.

The manufacturer representative training shall emphasize operating instructions,
and preventive maintenance as described in the operating manual.

Each classroom training period shall be followed by an inspection, explanation,
and demonstration of the subject system by the instructors. Where practicable
and safe, all equipment shall be started up and shut down.

The contractor shall be responsible for organizing, arranging, and delivering this
instruction in an efficient and effective manner on a schedule agreeable to the
College.

The contractor shall provide, at or before substantial completion, a proposed
agenda and schedule of the above training for approval by the Commissioning
Authority and the College.

END OF SECTION
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1. GENERAL

1.01  SECTION INCLUDES

. Materials and components for dry type transformers up to 600 V primary,
equipment identification and transformer installation.

1.02  REFERENCES

N ANSI/ASHRAE/IES Standard 90.1-2013 — Energy Standard for Buildings
Except Low-Rise Residential Buildings.

2 CSA Group:

N CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition),
Safety Standard for Electrical Installations.

2 Ontario Electrical Safety Code (28th edition/2021).

3 CSA C22.2 No. 47-13 (R2018), Air-cooled fransformers (dry type).
4 CSA C9-17, Dry-type transformers.
.5 CSA C802.2-18, Minimum Efficiency Values for Dry-Type
Transformers.
3 IEEE C57.110-2018, IEEE Recommended Practice for Establishing Liquid-

Immersed and Dry-Type Power and Distribution Transformer Capability
When Supplying Nonsinusoidal Load Currents: this standard defines how K-
factoris calculated.

A4 Naftional Electrical Manufacturers Association (NEMA):

. NEMA ST-20-2014, Dry-Type Transformers for General Applications:
sound levels.

) NETA ATS - Acceptance Testing Specifications for Electrical Power
Distribution Equipment (published by the International Electrical Testing
Association).

.6 Ontario Building Code and its referenced standards.

7 UL 1561, Standard for Dry-Type General Purpose and Power Transformers.

1.03  ACTION SUBMITTALS

N Product Data: Provide outline and support point dimensions of enclosures
and accessories, unit weight, voltage, power, and impedance ratings
and characteristics, tap configurations, insulation system type, and rated
temperature rise.
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1.04 INFORMATIONAL SUBMITTALS

N Test Reports: Indicate loss data, efficiency at 25, 50, 75, and 100 per cent
rated load, and sound level.

2 Submit manufacturer's installation instructions.

N Indicate application conditions and limitations of use stipulated by
Product testing agency specified under Regulatory Requirements.

2 Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

1.05 CLOSEOUT SUBMITTALS

N Record actual locations of tfransformers in project record documents.
2 Document test results from NETA ATS.

3 Copies of completed factory reports and testing reports.

1.06  DELIVERY, STORAGE, AND HANDLING

. Store and handle in strict compliance with manufacturer’s instructions and
recommendations. Protect from potential damage from weather and
construction operations.

2 Store so condensation will not form on or in the fransformer housing and if
necessary, apply temporary heat where required to obtain suitable
service conditions. Store in a clean, dry space. Maintain factory wrapping
or provide an addifional heavy canvas or heavy plastic cover to protect
units from dirt, water, construction debris, and tfraffic.

3 Handle to manufacturer's written instructions. Lift only with lugs provided
for the purpose. Handle carefully fo avoid damage fo fransformer internal
components, enclosure, and finish.

A4 Handle transformer using proper equipment for lifting and handling, use
when necessary lifting eye, and/or brackets provided for that purpose.

1.07  WARRANTY

B The transformer shall carry a 1 year warranty from the time of substantial
performance.
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2. PRODUCTS

201  GENERAL

N Transformers shall be standard general purpose dry type unless otherwise
indicated on drawings as K-Rated or Harmonic Mitigation type.

2 Use transformers of one manufacturer throughout project and in
accordance with CSA C22.2 No. 47 and CSA C9.

202 MANUFACTURERS

N Manufacturer List:

. Bemag.
2 Delta Transformer.
3 Eaton.
4 Hammond.
.5 Powersmiths.
.6 Rex Power Magnetics.
v Siemens.
.8 Schneider Electric.
.9 STI.
2 [Substitutions: permitted if approved by the Consultant prior to Tender

closing date.]

2.03 REGULATORY REQUIREMENTS

. Products: Listed and classified by CSA (Canadian Standards Association).
2 Efficiency ratings:

N Meet or exceed the efficiency levels indicated in CSA C802.2-12,
and ASHRAE 90.1-2013, Table 8.4.4.

2.04  GENERAL PURPOSE TRANSFORMERS

N NEMA ST-20, factory-assembled, air cooled low-inrush dry type
transformer, ratings and voltages as indicated on drawings.

2 Single or three phase as indicated on drawings.
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2.05

2.06

2.07

2.08

2.09

2.10

3 Type: AN/AA ventilated self-cooled.

4 Copper windings.

5 Finish: Final coating to be ANSI 61 Grey Epoxy Powder.

.6 T-connected fransformers are not acceptable.

7 Isolate core and coil from enclosure using vibration-absorbing mounts.
.8 Impedance: standard (3% to 5% nominal for up to 75 kVA, 4% to 6% for

fransformers 112.5 kVA and greater).

[K-FACTOR RATED TRANSFORMERS]

N Provide where indicated on drawings.

2 K-Factor Rating: Transformers shall be K-Factor 7, 13, or higher rated and
comply with UL 1561 requirements for non-sinusoidal load current-handling
capability to the degree defined by designated K-factor.

N Unit shall not overheat when carrying full-load current with
harmonic distortion corresponding to designated K-factor.

2 Indicate value of K-factor on transformer nameplate.

[HARMONIC MITIGATING TRANSFORMERS]

N Provide where indicated on drawings.

PRIMARY VOLTAGE

. 600 V delta, 3 phase;

SECONDARY VOLTAGE

. 120/208 V, 3 phase wye.

INSULATION SYSTEM AND AVERAGE WINDING TEMPERATURE RISE

N 1-15 kVA: Class 185 with [150°C] rise.
2 16-500 kVA: Class 220 with [150°C] rise.

3 Above 500 kVA: Class 220 with [150°C] rise.

CASE TEMPERATURE

N Limits in accordance with CSA C22.2 No. 47.
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2.11

2.12

2.13

2.14

2.15

2.16

2.17

2.18

WINDING TAPS

N To NEMA ST-20.

2 Four full capacity 5 per cent adjustment taps, 2 at 2.5 per cent FCBN (full
capacity below nominal) and 2 at 2.5 per cent FCAN (full capacity above
nominal).

BASIC IMPULSE LEVEL

N 10 kV BIL.

GROUNDING

N Ground core and coil assembly to enclosure by means of a visible flexible
copper grounding strap.

MOUNTING

N 1-15 kVA: suitable for wall mounting.

2 16-75 kVA: suitable for wall, or floor, as shown.
3 Larger than 75 kVA: suitable for floor mounting.
COIL CONDUCTORS

. Continuous windings with terminations brazed or welded.

ENCLOSURE

. NEMA ST-20, CSA type 2 ventilated, sprinkler-proof. Provide lifting eyes or
brackets.

2 CSA type 3R for outdoor locations.

CATCHER/DRIP BASE PLATE

. Constructed from galvanized steel sheet metal having the minimum
thickness as that of the fransformer’s enclosure.

2 To be provided for all fransformers that are wall mounted, or suspended
off the floor.

SOUND LEVELS
N To NEMA ST-20 for tfransformers up to 300 kVA:
N Up to 9 kVA: 40 dB.

2 10 - 50 kVA: 45 dB.
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3 51 - 150 kVA: 50 dB.
4 151 =300 kVA: 55 dB.

2 Sound levels 3 dB less than NEMA ST-20 for transformers 301 kVA and
greater:

N 301 - 500 kVA: 57 dB.
501 - 700 kVA: 59 dB.

701 - 1000 kVA: 61 dB.

XN w0

Above 1000 kVA: 3 dB less than NEMA ST-20.

2.19 NAMEPLATE

. Transformer shall have embossed aluminum or stainless steel nameplate
indicating, but not restricted to the following:

N kVA rating.

2 Voltage rating.

3 Impedance.

4 Type.

.5 Insulation class.

.6 Temperature rise.

7 Connection diagram.
.8 Serial number.

2.20 EQUIPMENT IDENTIFICATION

N Provide equipment identfification in accordance with Section 26 05 53.

221 SOURCE QUALITY CONTROL

N Production test each unit according fo NEMA ST-20.

3. EXECUTION

3.01  INSTALLATION

. Mounting:
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Mount dry type transformers up to 75 kVA, on floor, wall, or
suspended from celling, as indicated on plans.

2 Maintain clear space as described in 2021 OESC Rule 2-312.

3 Mount dry type transformers rated above 75 kVA on floor.

4 For wall mounted transformers, provide rubber-in-shear isolation
mounts above bracket-supported rails secured from the wall.

.5 For ceiling mounted transformers, provide tfrapeze hangers and
provide rubber-in-shear isolation mounts.

.6 Where a transformer is wall mounted or suspended off the floor,
provide a metal catcher/drip base plate, and bolt to the bottom
of the tfransformer below the base channel to conform to CSA
C22.2 No. 47. Install in accordance with transformer
manufacturer’s instructions and recommendations.

V4 Mount floor mounted transformers on concrete housekeeping
pads, minimum 100 mm (4") thick, and extending a minimum of
150 mm (6") beyond the footprint of the transformer.

.8 Mount vibration isolating pads suitable for isolating the transformer
noise from the building structure in accordance with Section
26 05 48.13.

2 Set transformer plumb and level.
3 Use flexible conduit, under the provisions of Section 26 05 33.13, 600 mm

minimum length, for connections to fransformer case. Make conduit
connections to side panel of enclosure.

4 Provide grounding and bonding to Section 26 05 26.

5 Ensure adequate clearance around transformer for ventilation.
o) Install fransformers in level upright position.
7 Remove shipping supports only after transformer is installed and just before

putting into service.

.8 Loosen isolation pad bolts unfil no compression is visible.
.9 Make primary and secondary connections in accordance with wiring
diagram.

.10 Energize transformers after installation is complete.
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3.02  FIELD QUALITY CONTROL

N Section 01 43 00: Field Inspection, Testing, Adjusting.
2 Perform inspections and fests listed in NETA ATS, Section 7.2.
3.03  ADJUSTING

N Measure primary and secondary voltages and make appropriate tap
adjustments.

End of Section
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		.2 To be provided for all transformers that are wall mounted, or suspended off the floor.



		2.18 Sound Levels

		.1 To NEMA ST-20 for transformers up to 300 kVA:

		.1 Up to 9 kVA: 40 dB.

		.2 10 – 50 kVA: 45 dB.

		.3 51 – 150 kVA: 50 dB.

		.4 151 – 300 kVA: 55 dB.



		.2 Sound levels 3 dB less than NEMA ST-20 for transformers 301 kVA and greater:

		.1 301 – 500 kVA: 57 dB.

		.2 501 – 700 kVA: 59 dB.

		.3 701 – 1000 kVA: 61 dB.

		.4 Above 1000 kVA: 3 dB less than NEMA ST-20.





		2.19 Nameplate

		.1 Transformer shall have embossed aluminum or stainless steel nameplate indicating, but not restricted to the following:

		.1 kVA rating.

		.2 Voltage rating.

		.3 Impedance.

		.4 Type.

		.5 Insulation class.

		.6 Temperature rise.

		.7 Connection diagram.

		.8 Serial number.





		2.20 Equipment Identification

		.1 Provide equipment identification in accordance with Section 26 05 53.



		2.21 Source Quality Control

		.1 Production test each unit according to NEMA ST-20.





		3. Execution

		3.01 Installation

		.1 Mounting:

		.1 Mount dry type transformers up to 75 kVA, on floor, wall, or suspended from celling, as indicated on plans.

		.2 Maintain clear space as described in 2021 OESC Rule 2-312.

		.3 Mount dry type transformers rated above 75 kVA on floor.

		.4 For wall mounted transformers, provide rubber-in-shear isolation mounts above bracket-supported rails secured from the wall.

		.5 For ceiling mounted transformers, provide trapeze hangers and provide rubber-in-shear isolation mounts.

		.6 Where a transformer is wall mounted or suspended off the floor, provide a metal catcher/drip base plate, and bolt to the bottom of the transformer below the base channel to conform to CSA C22.2 No. 47. Install in accordance with transformer manufac...

		.7 Mount floor mounted transformers on concrete housekeeping pads, minimum 100 mm (4”) thick, and extending a minimum of 150 mm (6”) beyond the footprint of the transformer.

		.8 Mount vibration isolating pads suitable for isolating the transformer noise from the building structure in accordance with Section 26 05 48.13.



		.2 Set transformer plumb and level.

		.3 Use flexible conduit, under the provisions of Section 26 05 33.13, 600 mm minimum length, for connections to transformer case. Make conduit connections to side panel of enclosure.

		.4 Provide grounding and bonding to Section 26 05 26.

		.5 Ensure adequate clearance around transformer for ventilation.

		.6 Install transformers in level upright position.

		.7 Remove shipping supports only after transformer is installed and just before putting into service.

		.8 Loosen isolation pad bolts until no compression is visible.

		.9 Make primary and secondary connections in accordance with wiring diagram.

		.10 Energize transformers after installation is complete.



		3.02 Field Quality Control

		.1 Section 01 43 00: Field Inspection, Testing, Adjusting.

		.2 Perform inspections and tests listed in NETA ATS, Section 7.2.



		3.03 Adjusting

		.1 Measure primary and secondary voltages and make appropriate tap adjustments.
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1. GENERAL

1.01  SECTION INCLUDES

. Distribution Switchboards rated 600 V and less.
2 Switchboard accessories.

3 Provide design and engineering, labor, material, equipment, related
services, and supervision required, including, but noft limited to,
manufacturing, fabrication, erection, and installation for distribution
switchboards as required for the complete performance of the work, and
as shown on the Drawings and as herein specified.

1.02  RELATED REQUIREMENTS

N Section 03 30 00 — Cast-in-Place Concrete: Concrete for supporting
foundations and pads.

2 Section 25 96 00 - Integrated Automation Confrol Sequences for Electrical
Systems.

3 Section 26 21 16 — Low-Voltage Underground Electrical Service Enfrance.

4 Section 26 22 13 — Low-Voltage Distribution Transformers.

) Section 26 27 13 - Electricity Metering.
.6 Section 26 28 16.02 — Molded Case Circuit Breakers.

7 Section 26 43 13 — Surge Protective Devices for Low-Voltage Electrical
Power Circuits.

8 Section 26 24 16 — Panelboards.

1.08  REFERENCES
. ANSI C39.1 — Requirements for Electrical Analog Indicating Instruments.
2 ASTM (ASTM):

B ASTM E 329, "Standard Specification for Agencies Engaged in the
Testing and/or Inspection of Materials Used in Constfruction.”

3 CSA Group:

N CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition),
Safety Standard for Electrical Installations.

2 Ontario Electrical Safety Code (28th edition/2021).
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3 CSA C22.2 No. 4-16, Enclosed and dead-front switches.

4 CSA C22.2 No. 5-16, Molded case circuit breakers, molded case
switches, and circuit-breaker enclosures.

.5 CSA C22.2 No. 144.1-16, Ground-fault circuit interrupters.
.6 CSA C22.2 No. 244:19, Switchboards.

7 CSA 7462:21, Workplace electrical safety.

.8 CSA 7463-18, Maintenance of electrical systems.
A4 Institute of Electrical and Electronics Engineers, Inc. (IEEE):
N ANSI/IEEE C57.13, "Standard Requirements for Instrument

Transformers" (copyrighted by IEEE, ANSI approved).
5 InterNational Electrical Testing Association (NETA):

N NETA ATS, Acceptance Testing Specifications for Electrical Power
Distribution Equipment and System:s.

.6 International Organization for Standardization (ISO):
N ISO 9001, Quality Management Systems - Requirements.
7 National Electrical Contractors Association (NECA):

. NECA 400, “Standard for Installing and Maintaining Switchboards"
(copyrighted by NECA, ANSI approved).

.8 Naftional Electrical Manufacturers Association (NEMA):

. NEMA AB 1 - Molded Case Circuit Breakers, Molded Case
Switches, and Circuit - Breaker Enclosures.

2 NEMA C12.1 - Electric Meters; Code for Electricity Metering.

3 NEMA El 21.1, "Instrument Transformers for Revenue Metering
(TT0 kV BIL and Less).”

4 NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment
Switches (600 volts Maximum).

5 NEMA PB 2 - Deadfront Distribution Switchboards.

6 NEMA PB 2.1 - Instructions for Proper Handling, Installation,
Operation and Maintenance of Deadfront Distribution
Switchboards Rated 600 volts or Less.
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7 NEMA 260 - Safety Labels for Pad Mounted Switchgear and
Transformers Sited in Public Areas.

.9 Ontario Building Code and its referenced standards.
.10 Underwriters Laboratories, Inc. (UL):

N UL 1283, "Standard for Safety for Electro-Magnetic Interference
Filters" (copyrighted by UL, ANSI approved).

1.04  PRE-INSTALLATION MEETINGS

. Conduct pre-installation meeting in accordance with Section 01 31 19.

2 Prior to commencing the installation, meet at the Project site to review the
material selections, installation procedures, and coordination with other
trades. Pre-installation conference shall include, but shall not be limited to,
the Conftractor, the Installer, and any frade that requires coordination with
the work. Date and time of the pre-installation conference shall be
acceptable to the Owner and the Consultant.

1.05  ACTION SUBMITTALS

. Section 01 33 00: Procedures for submittals.

2 Work of this Section is to be submitted for review after Consultant’s review
of Coordination Study per Section 26 05 73.16 is completed.

3 Product Data:

N Provide electrical characteristics including voltage, frame size and
trip ratings, fault current withstand ratings, and time-current curves
of all equipment and components.

2 Submit product data showing material proposed. Submit sufficient
information fo determine compliance with the Drawings and
Specifications. Submit product data for each type of switchboard,
overcurrent protective device, surge protective device,
ground-fault protector, accessory, and component indicated.
Include dimensions and manufacturer’s technical data on
features, performance, electrical characteristics, ratings, and
finishes.

4 Shop Drawings:

. Indicate front and side views of enclosures with overall dimensions
shown; conduit enfrance locations and requirements; nameplate
legends; size and number of bus bars per phase, and ground; and
switchboard instrument details.
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2 Submit shop drawings for each product and accessory required.
Include information not fully detailed in manufacturer’s standard
product data. Submit shop drawings for each switchboard and
related equipment.

3 Indicate front and side enclosure elevations with overall
dimensions, conduit enfrance locations and requirements,
nameplate legends, one-line diagrams, equipment schedule and
switchboard instrument details.

.5 Submit mimic-bus diagram.
6 The following information shall be submitted to the Consultant:

. Master drawing index.

2 Front view elevation.

3 Floor plan.

4 Top view.

.5 Single line.

.6 Schematic diagram.

V4 Nameplate schedule.

.8 Component list.

.9 Conduit entry/exit locations.

.10 Assembly rafings including:

N Short-circuit rating.
2 Voltage.

3 Continuous current.

Major component ratings including:

N Voltage.
Continuous current.

Interrupting ratings.

XN owoN

Cable terminal sizes.

.5 Product data sheets.
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A2 Where applicable, the following additional information shall be
submitted to the Consultant:

. Busway connection.

2 Connection details between close-coupled assemblies.
3 Composite floor plan of close-coupled assemblies.
4 Key interlock scheme drawing and sequence of
operations.
V4 Wiring Diagrams: Submit wiring diagrams detailing power, signal, and

conftrol systems, clearly differentiating between manufacturer-installed
wiring and field-installed wiring, and between components provided by
the manufacturer and those provided by others.

.8 Quality Conftrol Submittals:
N Test Reports: Submit field quality control test reports.

.9 Upon review by the Consultant, submit switchboard shop drawings to the
local electrical utility for their review and approval.

1.06  INFORMATIONAL SUBMITTALS

. Section 01 33 00: Submittals for Information.

2 The following submittals are informational; responsive action by the
Consultant is not required.

3 Test Reports: Indicate results of factory production tests.

4 Manufacturer's Instructions: Indicate application conditions and limitations
of use stipulated by product testing agency specified under Regulatory
Requirements. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

1.07  CLOSEOUT SUBMITTALS

. Section 01 78 00: Submittals for Project Closeout.
2 Operation and Maintenance Data:

N Include spare parts listing; source and current prices of
replacement parts and supplies; and recommended
mainfenance procedures and intervals.

2 Equipment operation and maintenance manuals shall be
provided with each assembly shipped and shall include instruction
leaflets, instruction bulletins and renewal parts lists where
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applicable, for the complete assembly and each major

component,
3 [Thermographic survey report.]
A4 Warranty Documentation: Submit manufacturer's standard warranty
documents.
.5 Record Documentation: Record actual locations of switchboard in

project record documents.
.6 Training session attendance records.
V4 The following information shall be submitted for record purposes:

N Final as-built drawings and information shall incorporate all
changes made during the manufacturing process.

2 Wiring diagrames.

3 Certified production test reports.

4 Installation information.

5 Seismic certification and equipment anchorage details as
specified.

1.08  MAINTENANCE MATERIAL SUBMITTALS

. To Section 01 78 00.

2 Spare Parts: Provide four of each key.

1.09  QUALITY ASSURANCE

. Manufacturer Qualifications:

. The manufacturer of the assembly shall be the manufacturer of
the major components within the assembly.

2 For the equipment specified herein, the manufacturer shall be
ISO 9001 or ISO 9002 certified.

3 The manufacturer of this equipment shall have produced similar
electrical equipment for a minimum period of five (5) years. When
requested by the Consultant, an acceptable list of installations
with similar equipment shall be provided demonstrating
compliance with this requirement.

2 Installer Qualifications:
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1.10

. Installer shall be a firm that shall have a minimum of five years of
successful installation experience with projects utilizing
switchboards similar in type and scope to that required for this
Project.

Inspecting and Testing Agency Qualifications:

N To qualify for acceptance, an independent inspecting and testing
agency hired by the Contractor or manufacturer to test products
shall demonstrate to the Consultant’s satisfaction that they are
qualified according to ASTM E 329 to conduct testing indicated.

Certifications:

. Comply with applicable requirements of the laws, codes,
ordinances, and regulations of Federal, State, and local authorities
having jurisdiction. Obtain necessary approvals from such
authorities.

2 Comply with applicable requirements of the referenced
standards.

DELIVERY, STORAGE, AND HANDLING

N

2

Section 01 61 00: Transport, Handle, Store, and Protect Products.

Specify shipping splif requirements where unusual obstructions, corridor
configurations, or door widths will interfere with switchboard handling at
site.

Deliverin 1219 mm (48 in) maximum width shipping splits, individually
wrapped for profection and mounted on shipping skids.

Store in a clean, dry space. Maintain factory wrapping or provide an
additional heavy canvas or heavy plastic cover to protect units from dirt,
water, construction debris, and traffic.

Handle to NEMA PB 2.1 and manufacturer's written instructions. Lift only
with lugs provided for the purpose. Handle carefully to avoid damage to
switchboard internal components, enclosure, and finish.

Deliver materials o the Project site in supplier's or manufacturer’s original
wrappings and containers, labeled with supplier’'s or manufacturer’s
name, material or product brand name, and lot number, if any.

Store materials in their original, undamaged packages and containers,
inside a well-ventilated area protected from weather, moisture, soiling,
extreme temperatures, and humidity.
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.8 Equipment shall be handled and stored in accordance with
manufacturer’s instructions. One copy of these instructions shall be
included with the equipment at time of shipment.

.11 WARRANTY
N Equipment manufacturer warrants that all goods supplied are free of non-

conformities in workmanship and materials for one year from date of initial
operation, or up to eighteen months from date of shipment.

2. PRODUCTS

201 MANUFACTURERS

N Manufacturer List:
N Square D by Schneider Electric
2 Eaton (Cutler-Hammer).
3 Siemens.

2 Substitutions: Not permitted.

3 Product Options: The listing of specific manufacturers above does not
imply acceptance of their products that do not meet the specified
ratings, features and functions. Manufacturers listed above are not
relieved from meeting these specifications in their entirety. Products in
compliance with the specification and manufactured by others not
named will be considered only if pre-approved by the Consultant ten (10)
days prior to bid date.

202  GENERAL SWITCHBOARD REQUIREMENTS

. Description: NEMA PB 2 switchboard with electrical ratings and
configurations as indicated and specified.

2 Regulatory Requirements

. Products certified by CSA Group, or testing firm acceptable to the
Authority Having Jurisdiction as suitable for the purpose specified
and indicated.

3 Ratings:
. Voltage: 600 V.
2 Configuration: Three phase, three wire, grounded.

3 Main Bus: As per Single Line Diagrams.
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21

22

Ground Bus: Extend length of switchboard.

Molded Case Circuit Breakers: To Section 26 28 16.02 — Molded Case
Circuit Breakers.

Ground fault trip, zero sequence type ground fault sensor.
N Instantaneous trip.
Adjustable short time trip.

Stationary mounting or drawout construction, as applicable.

XN w0

Include shunt trip where indicated.

Line and Load Terminations: Accessible from the front only of the
switchboard, suitable for the conductor materials and sizes indicated.

Ground Fault Sensor: Zero sequence type.

Ground Fault Relay: Adjustable ground fault sensitivity from 200 A to
1200 A, time delay adjustable from 0 to 15 seconds. Provide monitor panel
with lamp to indicate relay operation, TEST and RESET control switches.

Ground Fault Sensor: Zero sequence type.

Ground Fault Relay: Adjustable ground fault sensitivity from 200 A to
1200 A, time delay adjustable from 0 to 15 seconds. Provide monitor panel
with lamp to indicate relay operation, TEST and RESET conftrol switches.

Incoming entry: As noted on plans.
Incoming location: As noted on plans.
Branch Circuit Entry: Top.

Silver Flashed Copper.

Minimum Interrupt Rating: 65 kKA.

Bus Bracing Rating: 65 kKA.

Solid Bottom Plates.

Box Finish - ASA 61 (Std).

Trim Finish - ASA 61 (Std).

Silver Flashed Copper Ground Bus.

Vermin proof.
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.23
24

Channel Sills.

Refer to Single Line Diagram for additional information.

2.03 SHORT CIRCUIT RATINGS

N

2

The assembly shall be rated to withstand mechanical forces exerted
during short-circuit conditions when connected directly to a power source
having available fault current 65 000 amperes symmetrical at rated
voltage or as indicated on the drawings.

Use fully rated overcurrent devices. Series ratings will not be accepted.

2.04 CONSTRUCTION

N

205 BUS

The entire assembly shall be front accessible and shall consist of main lugs
or main device as shown on the plans.

Feeder devices 150 A frame through 1200 A frame shall be panel-
mounted-type construction. Devices over 1200 A frame or main devices
shall be individually mounted when required.

All bus bars shall be silver-plated copper. Main horizontal bus bars shall be
mounted with all three phases arranged in the same vertical plane. Bus
sizing shall be based on NEMA standard temperature rise criteria of 65°C
over a 40°C ambient (outside the enclosure).

A copper ground bus (minimum 1/4 in by 2 in), shall be furnished firmly
secured to each vertical section structure, and shall extend the entire
length of the switchboard.

Copper neutral bus.

All hardware used on conductors shall be high-tensile strength and zinc-
plated. All bus joints shall be provided with conical spring-type washers.

206  WIRING/TERMINATION

N

Small wiring, necessary fuse blocks and terminal blocks within the
switchboard shall be furnished as required. Control components mounted
within the assembly, such as fuse blocks, relays, pushbuttons, switches,
etc., shall be suitably marked for identification corresponding o
appropriate designations on manufacturer’'s wiring diagrams.

Mechanical-type terminals shall be provided for all line and load
terminations suitable for copper cable rated for ?0°C of the size as
indicated on the drawings.
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2.07

2.08

2.09

2.10

2.11

N

A4
.5

Lugs shall be provided in the incoming line section for connection of the
main grounding conductor. Additional lugs for connection of other
grounding conductors shall be provided as indicated on the drawings.

All control wire shall be type SIS, bundled and secured with nylon ties.
Insulated locking spade terminals shall be provided for all control
connections, except where saddle-type terminals are provided integral to
a device. All current transformer secondary leads shall first be connected
to conveniently accessible short-circuit terminal blocks before connecting
to any other device. All groups of control wires leaving the switchboard
shall be provided with terminal blocks with suitable numbering strips.
Provide wire markers at each end of all control wiring.

ENCLOSURE

Provide CSA type 2 steel enclosure complete with sprinklerproof drip
shield.

Align sections at front and rear.

Switchboard Height: 2286 mm (90 in), excluding floor sills, liffing members
and pull boxes.

Section depths: as per drawings.

Section widths: as per drawings.

ENCLOSURE FINISH

N

All exterior and interior steel surfaces of the switchboard shall be properly
cleaned and provided with a factory applied rust-inhibiting phosphatized
coating. Colour and finish of the switchboard shall be ANSI 61 light gray.

2 Coat internal surfaces with minimum one coat corrosion-resisting paint, or
plate with cadmium or zinc.
BARRIERS

N

Provide barriers between adjacent switchboard sections.

INSULATION AND ISOLATION

N

Provide taped bus for through bus.

FRONT COVERS

N

Front covers shall be screw removable with a single tool and doors shall
be hinged with removable hinge pins.
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2.12  BUS TRANSITION AND INCOMING PULL SECTIONS

N Match and align with basic switchboard.

2.13  PULL BOX ON TOP OF SWITCHBOARD

N Provide adequate ventilation fo maintain temperature in pull box within
same limits as switchboard.

2 Set back from front to clear circuit breaker removal mechanism.

3 Removable covers shall form top, front, and sides. Top covers at rear shall
be easily removable for drilling and cutting.

4 Bottom shall be insulating, fire-resistive material with separate holes for
cable drops into switchboard.

5 Lace cables using industry-approved methods.

2.14  FEEDER ENTRY

N Coordinate busway or cable feeder entry requirements with Single Line
Diagram.

2 Provide busway flange to suit busway feeders.

2.15  FUTURE DEVICES

. Equip compartments with mounting brackets, supports, bus connections,
and appurtenances at full rating of circuit breaker compartment.

2 Fully equip spaces for future devices with bussing and bus connections,
suitably insulated and braced for short circuit currents. Provide continuous
current rating as indicated.

2.16  METERING AND INSTRUMENTATION

. Utility Metering Compartment: Provide fabricated compartment and
section complying with utility company's requirements. If separate vertical
section is required for ufility metering, match and align with basic
switchboard.

2 Instrumentation for Owner’'s metering:

N Instrument Transformers: NEMA El 21.1, ANSI/IEEE C57.13, and the
following:

. Potential Transformers: Secondary voltage rating of 120 V
and NEMA accuracy class of 0.3 with burdens of W, X, and
Y.
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2 Current Transformers: Ratios shall be as indicated with
accuracy class and burden suitable for connected relays,
meters, and instruments.

3 Control Power Transformers: Dry type, mounted in separate
compartments for units larger than 3 kV.

2 Multifunction Digital Metering Monitor: Microprocessor-based unit

suitable for three-wire or four-wire systems and with the following
features:

N

13

Digital Display: Switch-selectable digital display of the
following values with maximum accuracy tolerances as
indicated:

Phase Currents, Each Phase: =1 percent.
Phase-to-Phase Voltages, 3-Phase: =1 percent.
Phase-to-Neutral Voltages, 3-Phase: +1 percent.
Megawatts: £2 percent.

Megavars: 2 percent.

Power Factor: £2 percent.

Frequency: £0.5 percent.

Megawatt Demand: £2 percent; demand interval
programmable from 5 to 60 minutes.

Accumulated Energy, Megawatt Hours: 2 percent.
Accumulated values unaffected by power outages up to
72 hours.

Watt-Hour Meters: Flush or semi-flush type, rated 5 A, 120 V,
three-phase, three-wire, with three elements,

15 minute-indicating-demand register, and provision for
testing and adding pulse inifiation.

Recording Demand Meter: Usable as totalizing relay or as
indicating and recording maximum demand meter with
15 minute interval. Meter shall count and confrol a
succession of pulses entering two channels.

Mounting: Display and control unit flush or semi-flush
mounted in insfrument compartment or main device door.

3 Interface with other systems: Provide BACnet gateway for

connection to Building Automation per Section 25 96 00.
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2.17  MIMIC BUS

N

Provide an anodized aluminum or plastic engraved plaque. Arrange in
single-line diagram format, using symbols and letter designations
consistent with final mimic bus diagram. Produce a concise visual
presentation of principal switchboard components and connections.

Show bussing, connections, and devices in single line form on the front
panels of the switchboard using blue colour light metal strips, fastened flat
against the panel face with screws or rivets.

2.18  NAMEPLATES

N

Lamacoid nameplates to Section 26 05 53:
. Switchboard nameplate.
2 Branch circuit nameplates.

Engraved nameplates, mounted on the face of the assembly, shall be
furnished for all main and feeder circuits as indicated on the drawings.
Nameplates shall be laminated plastic, black characters on white
background. Characters shall be 3/16 in high, minimum. Nameplates shall
give item designation and circuit number as well as frame ampere size
and appropriate trip rating. Furnish master nameplate giving switchboard
designation, voltage ampere rating, short-circuit rating, manufacturer’s
name, general order number, and item number.

2.19  GROUND FAULT PROTECTION

N

Furnish and install in the service equipment and/or switchboard ground
fault protection and indication equipment as shown on drawings in
accordance with 2021 OESC 14-102. All parts of the systems specified shall
be CSA certified. All new ground fault protection and indication
equipment shall be factory installed, wired, and tested by the
switchboard manufacturer.

220 SOURCE QUALITY CONTROL

N
2

Section 01 43 00: Manufacturer quality control.
Shop inspect, and test switchboard according to NEMA PB 2.

Allow witnessing of factory inspections and tests at manufacturer's test
facility. Notify Consultant at least 7 days before inspections and tests are
scheduled.

The following standard factory tests shall be performed on the equipment
provided under this section. All tests shall be in accordance with the latest
version of ANSI and NEMA standards.
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N The switchboard shall be completely assembled, wired, adjusted,
and tested at the factory. After assembly, the complete
switchboard will be tested for operation under simulated service
conditions to assure the accuracy of the wiring and the
functioning of all equipment. The main circuits shall be given a
dielectric test of 2200 V for one (1) minute between live parts and
ground and between opposite polarities. The wiring and conftrol
circuits shall be given a dielectric test of 1500 V for one (1) minute
between live parts and ground.

2 Perform factory and installation tests in accordance with
applicable OESC, NEMA and CSA requirements.

.5 The manufacturer shall provide three (3) certified copies of factory test
reports.
) A certified test report of all standard production tests shall be available to

the Consultant upon request.

3. EXECUTION

3.01 EXAMINATION

. Examine areas and conditions under which the work is to be installed, and
notify the Contractor in writing, with a copy to the Owner and the
Consultant, of any conditions defrimental fo the proper and timely
completion of the work. Do not proceed with the work until unsatisfactory
conditions have been corrected.

2 Verify that field measurements are as indicated on shop drawings.

3 Beginning of the work shall indicate acceptance of the areas and
conditions as satisfactory by the Installer.

3.02 PREPARATION

. Provide concrete housekeeping pad to Section 03 30 00 and Section
26 05 29.

3.03 INSTALLATION
. General

N Preparation and installation shall be in accordance with reviewed
product data, final shop drawings, manufacturer’s written
recommendations, and as indicated on the Drawings.

2 Install switchboards and accessories according to NEMA PB 2.1
and NECA 400.
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3 Install and anchor switchboards level on concrete bases, 100 mm
(4 in) nominal thickness. Concrete base is specified in Section
26 05 29, and concrete materials and installation requirements are
specified in Division 03.

4 Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from switchboard units and
components.

.5 Frame and mount the printed basic operating instructions for

switchboards, including, but not limited to, control and key
interlocking sequences and emergency procedures. Fabricate
frame of finished wood or metal and cover instructions with clear
acrylic plastic. Mount on front of switchboards.

6 Install overcurrent protective devices, surge protective devices,
and instrumentation.

N Set field-adjustable switches and circuit breaker trip ranges.
V4 Install spare fuse cabinet.

Install switchboard in locations shown on drawings, according to CSA
C22.1.

Tighten accessible bus connections and mechanical fasteners after
placing switchboard.

Install fuses in each switch.

Install all equipment per the manufacturer’'s recommendations and the
confract drawings.

The assembly shall be provided with adequate lifting means and shall be
capable of being moved into installation position and bolted directly to
Contractor supplied floor sills to be set level in concrete per
manufacturer’'s recommendations the floor without the use of floor sills
providing the floor is level to 1/8 in per 3 ft distance in any direction. All
necessary hardware to secure the assembly in place shall be provided by
the Contractor.

Examine substrates and conditions in which units will be installed. Check
for clearance that will be required before, during and after equipment
installation. Do not proceed with installation until unsatisfactory conditions
are corrected.

Strictly comply with manufacturer's instructions and recommendations
and NEMA PB 2.1. Coordinate installation with adjacent work to ensure
proper sequence of construction, clearances, and support.
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.9 Install units plumb, level, and rigid without distortion to the switchboard
cubicle(s).

.10 Identification

. Identify field-installed conductors, interconnecting wiring, and
components; provide warning signs as specified in Section
26 05 53.

2 Label each switchboard compartment with engraved metal or
laminated plastic nameplate mounted with corrosion-resistant
SCrews.

3 Arc Flash Warning Labels
. Refer to Section 26 05 73.19.

2 Apply in the field, the arc flash warning label to all
switchboards to suit future examination, adjustment,
servicing, or maintenance while energized to warn
qualified persons of potential electrical arc flash hazards.

3.04  FIELD QUALITY CONTROL

. Section 01 43 00: Quality Assurance.
2 Perform inspections and tests listed in NETA ATS, Section 7.1.
3 Prepare for acceptance tests as follows:

N Test insulation resistance for each switchboard bus, component,
connecting supply, feeder, and control circuit.

2 Test continuity of each circuit.
4 Perform the following field tests and inspections and prepare test reports:

N Perform each electrical test and visual and mechanical inspection
stated in NETA ATS, Sections 7.1,7.5,7.6,7.9,7.10,7.11,and 7.14 as
appropriate. Certify compliance with test parameters.

2 [Perform infrared thermographic survey in accordance with NETA
ATS, Section 9 “Thermographic Survey”. Submif report to the
Consultant.]

3 Correct malfunctioning units on-site, where possible, and retest to

demonstrate compliance; otherwise, replace with new units and
retest.
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3.05 PROTECTION

N Provide final protection and maintain conditions in a manner that shall
ensure that the switchboards shall be without damage at time of
Substantial Performance.

3.06 ADJUSTING

. Section 01 78 00: adjusting installed work.

2 Adjust all operating mechanisms for free mechanical movement.
3 Tighten bolted bus connections to manufacturer's instructions.
4 Adjust circuit breaker trip and time delay settings to values indicated as

instructed by the Consultant.
5 Coordination Study Labels and Field Adjustment
. Refer to Section 26 05 73.16.

2 The Confractor shall perform field adjustments of the protective
devices as required to place the equipment in final operating
condifion. The settings shall be in accordance with the approved
short-circuit study, protective device evaluation study and
protective device coordination study.

3 Necessary field settings of devices, adjustments, and minor
modifications to equipment to accomplish conformance with an
approved short-circuit and protective device coordination study,
shall be carried out by the Contractor at no additional cost to the
Owner.

3.07 CLEANING

. Section 01 74 00: cleaning installed work.

2 Clean exposed surfaces using manufacturer recommended materials and
methods.
3 Touch-up damaged coatings and finishes using non-abrasive materials

and methods recommended by manufacturer. Eliminate all visible
evidence of repair.

A4 Touch up scratched or marred surfaces to match original finish.





Mulock House Adaptive SWITCHBOARDS Section 26 24 13
Re-Use, Newmarket Page 19 of 19
Project No. ED-22-107

3.08 TRAINING

N The Confractor shall provide a training session for up to five (5) Owner's
representatives for normal workdays at a jobsite location determined by
the Owner.

2 A manufacturer's qualified representative shall conduct the tfraining
session. The fraining program shall consist of instruction on the operation of
the assembly, circuit breakers, fused switches, meters, and major
components within the assembly.

End of Section





		1. General

		1.01 Section Includes

		.1 Distribution Switchboards rated 600 V and less.

		.2 Switchboard accessories.

		.3 Provide design and engineering, labor, material, equipment, related services, and supervision required, including, but not limited to, manufacturing, fabrication, erection, and installation for distribution switchboards as required for the complete...



		1.02 Related Requirements

		.1 Section 03 30 00 – Cast-in-Place Concrete: Concrete for supporting foundations and pads.

		.2 Section 25 96 00 – Integrated Automation Control Sequences for Electrical Systems.

		.3 Section 26 21 16 – Low-Voltage Underground Electrical Service Entrance.

		.4 Section 26 22 13 – Low-Voltage Distribution Transformers.

		.5 Section 26 27 13 – Electricity Metering.

		.6 Section 26 28 16.02 – Molded Case Circuit Breakers.

		.7 Section 26 43 13 – Surge Protective Devices for Low-Voltage Electrical Power Circuits.

		.8 Section 26 24 16 – Panelboards.



		1.03 References

		.1 ANSI C39.1 – Requirements for Electrical Analog Indicating Instruments.

		.2 ASTM (ASTM):

		.1 ASTM E 329, "Standard Specification for Agencies Engaged in the Testing and/or Inspection of Materials Used in Construction."



		.3 CSA Group:

		.1 CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition), Safety Standard for Electrical Installations.

		.2 Ontario Electrical Safety Code (28th edition/2021).

		.3 CSA C22.2 No. 4-16, Enclosed and dead-front switches.

		.4 CSA C22.2 No. 5-16, Molded case circuit breakers, molded case switches, and circuit-breaker enclosures.

		.5 CSA C22.2 No. 144.1-16, Ground-fault circuit interrupters.

		.6 CSA C22.2 No. 244:19, Switchboards.

		.7 CSA Z462:21, Workplace electrical safety.

		.8 CSA Z463-18, Maintenance of electrical systems.



		.4 Institute of Electrical and Electronics Engineers, Inc. (IEEE):

		.1 ANSI/IEEE C57.13, "Standard Requirements for Instrument Transformers" (copyrighted by IEEE, ANSI approved).



		.5 InterNational Electrical Testing Association (NETA):

		.1 NETA ATS, Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.



		.6 International Organization for Standardization (ISO):

		.1 ISO 9001, Quality Management Systems - Requirements.



		.7 National Electrical Contractors Association (NECA):

		.1 NECA 400, “Standard for Installing and Maintaining Switchboards" (copyrighted by NECA, ANSI approved).



		.8 National Electrical Manufacturers Association (NEMA):

		.1 NEMA AB 1 - Molded Case Circuit Breakers, Molded Case Switches, and Circuit - Breaker Enclosures.

		.2 NEMA C12.1 - Electric Meters; Code for Electricity Metering.

		.3 NEMA EI 21.1, "Instrument Transformers for Revenue Metering (110 kV BIL and Less).”

		.4 NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 volts Maximum).

		.5 NEMA PB 2 - Deadfront Distribution Switchboards.

		.6 NEMA PB 2.1 - Instructions for Proper Handling, Installation, Operation and Maintenance of Deadfront Distribution Switchboards Rated 600 volts or Less.

		.7 NEMA 260 - Safety Labels for Pad Mounted Switchgear and Transformers Sited in Public Areas.



		.9 Ontario Building Code and its referenced standards.

		.10 Underwriters Laboratories, Inc. (UL):

		.1 UL 1283, “Standard for Safety for Electro-Magnetic Interference Filters" (copyrighted by UL, ANSI approved).





		1.04 Pre-installation Meetings

		.1 Conduct pre-installation meeting in accordance with Section 01 31 19.

		.2 Prior to commencing the installation, meet at the Project site to review the material selections, installation procedures, and coordination with other trades. Pre-installation conference shall include, but shall not be limited to, the Contractor, t...



		1.05 Action Submittals

		.1 Section 01 33 00: Procedures for submittals.

		.2 Work of this Section is to be submitted for review after Consultant’s review of Coordination Study per Section 26 05 73.16 is completed.

		.3 Product Data:

		.1 Provide electrical characteristics including voltage, frame size and trip ratings, fault current withstand ratings, and time-current curves of all equipment and components.

		.2 Submit product data showing material proposed. Submit sufficient information to determine compliance with the Drawings and Specifications. Submit product data for each type of switchboard, overcurrent protective device, surge protective device, gro...



		.4 Shop Drawings:

		.1 Indicate front and side views of enclosures with overall dimensions shown; conduit entrance locations and requirements; nameplate legends; size and number of bus bars per phase, and ground; and switchboard instrument details.

		.2 Submit shop drawings for each product and accessory required. Include information not fully detailed in manufacturer’s standard product data. Submit shop drawings for each switchboard and related equipment.

		.3 Indicate front and side enclosure elevations with overall dimensions, conduit entrance locations and requirements, nameplate legends, one-line diagrams, equipment schedule and switchboard instrument details.



		.5 Submit mimic-bus diagram.

		.6 The following information shall be submitted to the Consultant:

		.1 Master drawing index.

		.2 Front view elevation.

		.3 Floor plan.

		.4 Top view.

		.5 Single line.

		.6 Schematic diagram.

		.7 Nameplate schedule.

		.8 Component list.

		.9 Conduit entry/exit locations.

		.10 Assembly ratings including:

		.1 Short-circuit rating.

		.2 Voltage.

		.3 Continuous current.



		.11 Major component ratings including:

		.1 Voltage.

		.2 Continuous current.

		.3 Interrupting ratings.

		.4 Cable terminal sizes.

		.5 Product data sheets.



		.12 Where applicable, the following additional information shall be submitted to the Consultant:

		.1 Busway connection.

		.2 Connection details between close-coupled assemblies.

		.3 Composite floor plan of close-coupled assemblies.

		.4 Key interlock scheme drawing and sequence of operations.





		.7 Wiring Diagrams: Submit wiring diagrams detailing power, signal, and control systems, clearly differentiating between manufacturer-installed wiring and field-installed wiring, and between components provided by the manufacturer and those provided b...

		.8 Quality Control Submittals:

		.1 Test Reports: Submit field quality control test reports.



		.9 Upon review by the Consultant, submit switchboard shop drawings to the local electrical utility for their review and approval.



		1.06 Informational Submittals

		.1 Section 01 33 00: Submittals for Information.

		.2 The following submittals are informational; responsive action by the Consultant is not required.

		.3 Test Reports: Indicate results of factory production tests.

		.4 Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by product testing agency specified under Regulatory Requirements. Include instructions for storage, handling, protection, examination, preparation, and ...



		1.07 Closeout Submittals

		.1 Section 01 78 00: Submittals for Project Closeout.

		.2 Operation and Maintenance Data:

		.1 Include spare parts listing; source and current prices of replacement parts and supplies; and recommended maintenance procedures and intervals.

		.2 Equipment operation and maintenance manuals shall be provided with each assembly shipped and shall include instruction leaflets, instruction bulletins and renewal parts lists where applicable, for the complete assembly and each major component.



		.3 [Thermographic survey report.]

		.4 Warranty Documentation: Submit manufacturer's standard warranty documents.

		.5 Record Documentation: Record actual locations of switchboard in project record documents.

		.6 Training session attendance records.

		.7 The following information shall be submitted for record purposes:

		.1 Final as-built drawings and information shall incorporate all changes made during the manufacturing process.

		.2 Wiring diagrams.

		.3 Certified production test reports.

		.4 Installation information.

		.5 Seismic certification and equipment anchorage details as specified.





		1.08 Maintenance Material Submittals

		.1 To Section 01 78 00.

		.2 Spare Parts: Provide four of each key.



		1.09 Quality Assurance

		.1 Manufacturer Qualifications:

		.1 The manufacturer of the assembly shall be the manufacturer of the major components within the assembly.

		.2 For the equipment specified herein, the manufacturer shall be ISO 9001 or ISO 9002 certified.

		.3 The manufacturer of this equipment shall have produced similar electrical equipment for a minimum period of five (5) years. When requested by the Consultant, an acceptable list of installations with similar equipment shall be provided demonstrating...



		.2 Installer Qualifications:

		.1 Installer shall be a firm that shall have a minimum of five years of successful installation experience with projects utilizing switchboards similar in type and scope to that required for this Project.



		.3 Inspecting and Testing Agency Qualifications:

		.1 To qualify for acceptance, an independent inspecting and testing agency hired by the Contractor or manufacturer to test products shall demonstrate to the Consultant’s satisfaction that they are qualified according to ASTM E 329 to conduct testing i...



		.4 Certifications:

		.1 Comply with applicable requirements of the laws, codes, ordinances, and regulations of Federal, State, and local authorities having jurisdiction. Obtain necessary approvals from such authorities.

		.2 Comply with applicable requirements of the referenced standards.





		1.10 Delivery, Storage, and Handling

		.1 Section 01 61 00: Transport, Handle, Store, and Protect Products.

		.2 Specify shipping split requirements where unusual obstructions, corridor configurations, or door widths will interfere with switchboard handling at site.

		.3 Deliver in 1219 mm (48 in) maximum width shipping splits, individually wrapped for protection and mounted on shipping skids.

		.4 Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

		.5 Handle to NEMA PB 2.1 and manufacturer's written instructions. Lift only with lugs provided for the purpose. Handle carefully to avoid damage to switchboard internal components, enclosure, and finish.

		.6 Deliver materials to the Project site in supplier’s or manufacturer’s original wrappings and containers, labeled with supplier’s or manufacturer’s name, material or product brand name, and lot number, if any.

		.7 Store materials in their original, undamaged packages and containers, inside a well-ventilated area protected from weather, moisture, soiling, extreme temperatures, and humidity.

		.8 Equipment shall be handled and stored in accordance with manufacturer’s instructions. One copy of these instructions shall be included with the equipment at time of shipment.



		1.11 Warranty

		.1 Equipment manufacturer warrants that all goods supplied are free of non-conformities in workmanship and materials for one year from date of initial operation, or up to eighteen months from date of shipment.





		2. Products

		2.01 Manufacturers

		.1 Manufacturer List:

		.1 Square D by Schneider Electric

		.2 Eaton (Cutler-Hammer).

		.3 Siemens.



		.2 Substitutions: Not permitted.

		.3 Product Options: The listing of specific manufacturers above does not imply acceptance of their products that do not meet the specified ratings, features and functions. Manufacturers listed above are not relieved from meeting these specifications i...



		2.02 General Switchboard Requirements

		.1 Description: NEMA PB 2 switchboard with electrical ratings and configurations as indicated and specified.

		.2 Regulatory Requirements

		.1 Products certified by CSA Group, or testing firm acceptable to the Authority Having Jurisdiction as suitable for the purpose specified and indicated.



		.3 Ratings:

		.1 Voltage: 600 V.

		.2 Configuration: Three phase, three wire, grounded.

		.3 Main Bus: As per Single Line Diagrams.



		.4 Ground Bus: Extend length of switchboard.

		.5 Molded Case Circuit Breakers: To Section 26 28 16.02 – Molded Case Circuit Breakers.

		.6 Ground fault trip, zero sequence type ground fault sensor.

		.1 Instantaneous trip.

		.2 Adjustable short time trip.

		.3 Stationary mounting or drawout construction, as applicable.

		.4 Include shunt trip where indicated.



		.7 Line and Load Terminations: Accessible from the front only of the switchboard, suitable for the conductor materials and sizes indicated.

		.8 Ground Fault Sensor: Zero sequence type.

		.9 Ground Fault Relay: Adjustable ground fault sensitivity from 200 A to 1200 A, time delay adjustable from 0 to 15 seconds. Provide monitor panel with lamp to indicate relay operation, TEST and RESET control switches.

		.10 Ground Fault Sensor: Zero sequence type.

		.11 Ground Fault Relay: Adjustable ground fault sensitivity from 200 A to 1200 A, time delay adjustable from 0 to 15 seconds. Provide monitor panel with lamp to indicate relay operation, TEST and RESET control switches.

		.12 Incoming entry: As noted on plans.

		.13 Incoming location: As noted on plans.

		.14 Branch Circuit Entry: Top.

		.15 Silver Flashed Copper.

		.16 Minimum Interrupt Rating: 65 kA.

		.17 Bus Bracing Rating: 65 kA.

		.18 Solid Bottom Plates.

		.19 Box Finish - ASA 61 (Std).

		.20 Trim Finish - ASA 61 (Std).

		.21 Silver Flashed Copper Ground Bus.

		.22 Vermin proof.

		.23 Channel Sills.

		.24 Refer to Single Line Diagram for additional information.



		2.03 Short Circuit Ratings

		.1 The assembly shall be rated to withstand mechanical forces exerted during short-circuit conditions when connected directly to a power source having available fault current 65 000 amperes symmetrical at rated voltage or as indicated on the drawings.

		.2 Use fully rated overcurrent devices. Series ratings will not be accepted.



		2.04 Construction

		.1 The entire assembly shall be front accessible and shall consist of main lugs or main device as shown on the plans.

		.2 Feeder devices 150 A frame through 1200 A frame shall be panel-mounted-type construction. Devices over 1200 A frame or main devices shall be individually mounted when required.



		2.05 Bus

		.1 All bus bars shall be silver-plated copper. Main horizontal bus bars shall be mounted with all three phases arranged in the same vertical plane. Bus sizing shall be based on NEMA standard temperature rise criteria of 65 C over a 40 C ambient (outsi...

		.2 A copper ground bus (minimum 1/4 in by 2 in), shall be furnished firmly secured to each vertical section structure, and shall extend the entire length of the switchboard.

		.3 Copper neutral bus.

		.4 All hardware used on conductors shall be high-tensile strength and zinc-plated. All bus joints shall be provided with conical spring-type washers.



		2.06 Wiring/Termination

		.1 Small wiring, necessary fuse blocks and terminal blocks within the switchboard shall be furnished as required. Control components mounted within the assembly, such as fuse blocks, relays, pushbuttons, switches, etc., shall be suitably marked for id...

		.2 Mechanical-type terminals shall be provided for all line and load terminations suitable for copper cable rated for 90 C of the size as indicated on the drawings.

		.3 Lugs shall be provided in the incoming line section for connection of the main grounding conductor. Additional lugs for connection of other grounding conductors shall be provided as indicated on the drawings.

		.4 All control wire shall be type SIS, bundled and secured with nylon ties. Insulated locking spade terminals shall be provided for all control connections, except where saddle-type terminals are provided integral to a device. All current transformer ...



		2.07 Enclosure

		.1 Provide CSA type 2 steel enclosure complete with sprinklerproof drip shield.

		.2 Align sections at front and rear.

		.3 Switchboard Height: 2286 mm (90 in), excluding floor sills, lifting members and pull boxes.

		.4 Section depths: as per drawings.

		.5 Section widths: as per drawings.



		2.08 Enclosure Finish

		.1 All exterior and interior steel surfaces of the switchboard shall be properly cleaned and provided with a factory applied rust-inhibiting phosphatized coating. Colour and finish of the switchboard shall be ANSI 61 light gray.

		.2 Coat internal surfaces with minimum one coat corrosion-resisting paint, or plate with cadmium or zinc.



		2.09 Barriers

		.1 Provide barriers between adjacent switchboard sections.



		2.10 Insulation and Isolation

		.1 Provide taped bus for through bus.



		2.11 Front Covers

		.1 Front covers shall be screw removable with a single tool and doors shall be hinged with removable hinge pins.



		2.12 Bus Transition and Incoming Pull Sections

		.1 Match and align with basic switchboard.



		2.13 Pull Box on Top of Switchboard

		.1 Provide adequate ventilation to maintain temperature in pull box within same limits as switchboard.

		.2 Set back from front to clear circuit breaker removal mechanism.

		.3 Removable covers shall form top, front, and sides. Top covers at rear shall be easily removable for drilling and cutting.

		.4 Bottom shall be insulating, fire-resistive material with separate holes for cable drops into switchboard.

		.5 Lace cables using industry-approved methods.



		2.14 Feeder Entry

		.1 Coordinate busway or cable feeder entry requirements with Single Line Diagram.

		.2 Provide busway flange to suit busway feeders.



		2.15 Future Devices

		.1 Equip compartments with mounting brackets, supports, bus connections, and appurtenances at full rating of circuit breaker compartment.

		.2 Fully equip spaces for future devices with bussing and bus connections, suitably insulated and braced for short circuit currents. Provide continuous current rating as indicated.



		2.16 Metering and Instrumentation

		.1 Utility Metering Compartment: Provide fabricated compartment and section complying with utility company's requirements. If separate vertical section is required for utility metering, match and align with basic switchboard.

		.2 Instrumentation for Owner’s metering:

		.1 Instrument Transformers: NEMA EI 21.1, ANSI/IEEE C57.13, and the following:

		.1 Potential Transformers: Secondary voltage rating of 120 V and NEMA accuracy class of 0.3 with burdens of W, X, and Y.

		.2 Current Transformers: Ratios shall be as indicated with accuracy class and burden suitable for connected relays, meters, and instruments.

		.3 Control Power Transformers: Dry type, mounted in separate compartments for units larger than 3 kV.



		.2 Multifunction Digital Metering Monitor: Microprocessor-based unit suitable for three-wire or four-wire systems and with the following features:

		.1 Digital Display: Switch-selectable digital display of the following values with maximum accuracy tolerances as indicated:

		.2 Phase Currents, Each Phase: ±1 percent.

		.3 Phase-to-Phase Voltages, 3-Phase: ±1 percent.

		.4 Phase-to-Neutral Voltages, 3-Phase: ±1 percent.

		.5 Megawatts: ±2 percent.

		.6 Megavars: ±2 percent.

		.7 Power Factor: ±2 percent.

		.8 Frequency: ±0.5 percent.

		.9 Megawatt Demand: ±2 percent; demand interval programmable from 5 to 60 minutes.

		.10 Accumulated Energy, Megawatt Hours: ±2 percent. Accumulated values unaffected by power outages up to 72 hours.

		.11 Watt-Hour Meters: Flush or semi-flush type, rated 5 A, 120 V, three-phase, three-wire, with three elements, 15 minute-indicating-demand register, and provision for testing and adding pulse initiation.

		.12 Recording Demand Meter: Usable as totalizing relay or as indicating and recording maximum demand meter with 15 minute interval. Meter shall count and control a succession of pulses entering two channels.

		.13 Mounting: Display and control unit flush or semi-flush mounted in instrument compartment or main device door.



		.3 Interface with other systems: Provide BACnet gateway for connection to Building Automation per Section 25 96 00.





		2.17 Mimic Bus

		.1 Provide an anodized aluminum or plastic engraved plaque. Arrange in single-line diagram format, using symbols and letter designations consistent with final mimic bus diagram. Produce a concise visual presentation of principal switchboard components...

		.2 Show bussing, connections, and devices in single line form on the front panels of the switchboard using blue colour light metal strips, fastened flat against the panel face with screws or rivets.



		2.18 Nameplates

		.1 Lamacoid nameplates to Section 26 05 53:

		.1 Switchboard nameplate.

		.2 Branch circuit nameplates.



		.2 Engraved nameplates, mounted on the face of the assembly, shall be furnished for all main and feeder circuits as indicated on the drawings. Nameplates shall be laminated plastic, black characters on white background. Characters shall be 3/16 in hig...



		2.19 Ground Fault Protection

		.1 Furnish and install in the service equipment and/or switchboard ground fault protection and indication equipment as shown on drawings in accordance with 2021 OESC 14-102. All parts of the systems specified shall be CSA certified. All new ground fau...



		2.20 Source Quality Control

		.1 Section 01 43 00: Manufacturer quality control.

		.2 Shop inspect, and test switchboard according to NEMA PB 2.

		.3 Allow witnessing of factory inspections and tests at manufacturer's test facility. Notify Consultant at least 7 days before inspections and tests are scheduled.

		.4 The following standard factory tests shall be performed on the equipment provided under this section. All tests shall be in accordance with the latest version of ANSI and NEMA standards.

		.1 The switchboard shall be completely assembled, wired, adjusted, and tested at the factory. After assembly, the complete switchboard will be tested for operation under simulated service conditions to assure the accuracy of the wiring and the functio...

		.2 Perform factory and installation tests in accordance with applicable OESC, NEMA and CSA requirements.



		.5 The manufacturer shall provide three (3) certified copies of factory test reports.

		.6 A certified test report of all standard production tests shall be available to the Consultant upon request.





		3. Execution

		3.01 Examination

		.1 Examine areas and conditions under which the work is to be installed, and notify the Contractor in writing, with a copy to the Owner and the Consultant, of any conditions detrimental to the proper and timely completion of the work. Do not proceed w...

		.2 Verify that field measurements are as indicated on shop drawings.

		.3 Beginning of the work shall indicate acceptance of the areas and conditions as satisfactory by the Installer.



		3.02 Preparation

		.1 Provide concrete housekeeping pad to Section 03 30 00 and Section 26 05 29.



		3.03 Installation

		.1 General

		.1 Preparation and installation shall be in accordance with reviewed product data, final shop drawings, manufacturer’s written recommendations, and as indicated on the Drawings.

		.2 Install switchboards and accessories according to NEMA PB 2.1 and NECA 400.

		.3 Install and anchor switchboards level on concrete bases, 100 mm (4 in) nominal thickness. Concrete base is specified in Section 26 05 29, and concrete materials and installation requirements are specified in Division 03.

		.4 Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from switchboard units and components.

		.5 Frame and mount the printed basic operating instructions for switchboards, including, but not limited to, control and key interlocking sequences and emergency procedures. Fabricate frame of finished wood or metal and cover instructions with clear a...

		.6 Install overcurrent protective devices, surge protective devices, and instrumentation.

		.1 Set field-adjustable switches and circuit breaker trip ranges.



		.7 Install spare fuse cabinet.



		.2 Install switchboard in locations shown on drawings, according to CSA C22.1.

		.3 Tighten accessible bus connections and mechanical fasteners after placing switchboard.

		.4 Install fuses in each switch.

		.5 Install all equipment per the manufacturer’s recommendations and the contract drawings.

		.6 The assembly shall be provided with adequate lifting means and shall be capable of being moved into installation position and bolted directly to Contractor supplied floor sills to be set level in concrete per manufacturer’s recommendations the floo...

		.7 Examine substrates and conditions in which units will be installed. Check for clearance that will be required before, during and after equipment installation. Do not proceed with installation until unsatisfactory conditions are corrected.

		.8 Strictly comply with manufacturer's instructions and recommendations and NEMA PB 2.1. Coordinate installation with adjacent work to ensure proper sequence of construction, clearances, and support.

		.9 Install units plumb, level, and rigid without distortion to the switchboard cubicle(s).

		.10 Identification

		.1 Identify field-installed conductors, interconnecting wiring, and components; provide warning signs as specified in Section 26 05 53.

		.2 Label each switchboard compartment with engraved metal or laminated plastic nameplate mounted with corrosion-resistant screws.

		.3 Arc Flash Warning Labels

		.1 Refer to Section 26 05 73.19.

		.2 Apply in the field, the arc flash warning label to all switchboards to suit future examination, adjustment, servicing, or maintenance while energized to warn qualified persons of potential electrical arc flash hazards.







		3.04 Field Quality Control

		.1 Section 01 43 00: Quality Assurance.

		.2 Perform inspections and tests listed in NETA ATS, Section 7.1.

		.3 Prepare for acceptance tests as follows:

		.1 Test insulation resistance for each switchboard bus, component, connecting supply, feeder, and control circuit.

		.2 Test continuity of each circuit.



		.4 Perform the following field tests and inspections and prepare test reports:

		.1 Perform each electrical test and visual and mechanical inspection stated in NETA ATS, Sections 7.1, 7.5, 7.6, 7.9, 7.10, 7.11, and 7.14 as appropriate. Certify compliance with test parameters.

		.2 [Perform infrared thermographic survey in accordance with NETA ATS, Section 9 “Thermographic Survey”. Submit report to the Consultant.]

		.3 Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.





		3.05 Protection

		.1 Provide final protection and maintain conditions in a manner that shall ensure that the switchboards shall be without damage at time of Substantial Performance.



		3.06 Adjusting

		.1 Section 01 78 00: adjusting installed work.

		.2 Adjust all operating mechanisms for free mechanical movement.

		.3 Tighten bolted bus connections to manufacturer's instructions.

		.4 Adjust circuit breaker trip and time delay settings to values indicated as instructed by the Consultant.

		.5 Coordination Study Labels and Field Adjustment

		.1 Refer to Section 26 05 73.16.

		.2 The Contractor shall perform field adjustments of the protective devices as required to place the equipment in final operating condition. The settings shall be in accordance with the approved short-circuit study, protective device evaluation study ...

		.3 Necessary field settings of devices, adjustments, and minor modifications to equipment to accomplish conformance with an approved short-circuit and protective device coordination study, shall be carried out by the Contractor at no additional cost t...





		3.07 Cleaning

		.1 Section 01 74 00: cleaning installed work.

		.2 Clean exposed surfaces using manufacturer recommended materials and methods.

		.3 Touch-up damaged coatings and finishes using non-abrasive materials and methods recommended by manufacturer. Eliminate all visible evidence of repair.

		.4 Touch up scratched or marred surfaces to match original finish.



		3.08 Training

		.1 The Contractor shall provide a training session for up to five (5) Owner’s representatives for normal workdays at a jobsite location determined by the Owner.

		.2 A manufacturer’s qualified representative shall conduct the training session. The training program shall consist of instruction on the operation of the assembly, circuit breakers, fused switches, meters, and major components within the assembly.
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1. GENERAL

1.01  SECTION INCLUDES

N Power distribution panelboards — Circuit breaker type.

2 Lighting and appliance branch circuit panelboards.

1.02  RELATED REQUIREMENTS

. Section 26 28 16.02 — Molded Case Circuit Breakers.

2 [Section 26 43 13 - Surge Protective Devices for Low-Voltage Electrical
Power Circuits: externally mounted surge protective devices.]

1.03  REFERENCES
N CSA Group:

N CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition),
Safety Standard for Electrical Installations.

2 Ontario Electrical Safety Code (28th edition/2021).

3 CSA C22.2 No. 5-16 — Molded Case Circuit Breakers, molded-case
switches, and circuit-breaker enclosures.

4 CSA C22.2 No. 29-15 - Panelboards and Enclosed Panelboards.

. NEMA ICS 2-2000 (R2020) — Industrial Control and System:s:
Controllers, Contactors, and Overload Relays Rated 600 volts.

2 NEMA KS 1-2013 — Heavy Duty Enclosed and Dead-Front Switches
(600 volts Maximum).

3 NEMA PB 1-2011 — Panelboards.

A4 NEMA PB 1.1-2013 — General Instructions for Proper Installation,
Operation and Maintenance of Panelboards Rated 600 volts or
Less.

3 NETA ATS — Acceptance Testing Specifications for Electrical Power
Distribution Equipment (published by the International Electrical Testing
Association).

1.04  SUBMITTALS

. Submit in accordance with Section 01 33 00.
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2 Work of this Section is to be submitted for review after Consultant’s review
of Coordination Study per Section 26 05 73.16 is completed.

3 Shop drawings shall contain overall panelboard dimensions, interior
mounting dimensions, and wiring gutter dimensions. The location of the
main, branches, and solid neutral shall be clearly shown. In addition, the
drawing shall illustrate one line diagrams with applicable voltage system:s.

4 Shop drawings:
N Indicate the following:

N Outline and support point dimensions.

2 Voltage.
3 Main bus ampacity.
4 Integrated short circuit ampere rating.
.5 Circuit breaker arrangement, types, and sizes.
2 The following information shall be submitted to the Consultant:
N Breaker layout drawing with dimensions indicated and
nameplate designation.
2 Component list.
3 Conduit entry/exit locations.
A4 Assembly rafings including:
N Short-circuit rating.
2 Voltage.
3 Continuous current.
.5 Cable terminal sizes.
.6 Product data sheets.
3 Where applicable, the following additional information shall be

submitted to the Consultant:

. Key interlock scheme drawing and sequence of
operations.

.5 Submittals for Construction

N The following information shall be submitted for record purposes:
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. Installation information.

1.05 CLOSEOUT SUBMITTALS

N
2

Refer to Section 01 78 00.

Record actual locations of panelboards and record actual circuiting
arrangements in project record documents.

Maintenance Data: Include spare parts listing; source and current prices
of replacement parts and supplies; and recommended maintenance
procedures and intervals.

Final as-built drawings and information shall incorporate all changes
made during the manufacturing and installation process.

Include a copy of each panelboard schedule in the Operation and
Maintenance manual.

1.06  MAINTENANCE MATERIAL SUBMITTALS

N

Manufacturer shall provide installation instructions and NEMA Standards
Publication PB 1.1 — Instructions for Safe Installation, Operation and
Maintenance of Panelboards Rated 600 volts or Less.

Equipment operation and maintenance manuals shall be provided with
each assembly shipped and shall include instruction leaflets, instruction
bulletins and renewal parts lists where applicable, for the complete
assembly and each major component.

Provide two of each panelboard key.

Provide final panelboard schedules indicating panelboard data, phasing,
breaker sizes, and loads served.

1.07  QUALITY ASSURANCE

N

2

Regulatory Requirements

N Products: Listed and classified by CSA (Canadian Standards
Association).

Qualifications

N Company specializing in manufacturing of panelboard products
with a minimum of 20 years’ experience.

2 The manufacturer of the assembly shall be the manufacturer of
the major components within the assembly.
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3 For the equipment specified herein, the manufacturer shall be ISO
9001 or 9002 certified.

4 The manufacturer of this equipment shall have produced similar
electrical equipment for a minimum period of five (5) years. When
requested by the Consultant, an acceptable list of installations
with similar equipment shall be provided demonstrating
compliance with this requirement.

1.08  DELIVERY, STORAGE, AND HANDLING

N Inspect and report concealed damage to carrier within their required
time period.

2 Handle carefully to avoid damage to panelboard internal components,
enclosure, and finish.

3 Store in a clean, dry environment. Maintain factory packaging and, if
required, provide an additional heavy canvas or heavy plastic cover to
protect enclosure(s) from dirt, water, construction debris, and traffic.

4 Equipment shall be handled and stored in accordance with
manufacturer’s instructions. One copy of these instructions shall be
included with the equipment at time of shipment.

1.09  WARRANTY

N Warrant specified equipment to be free from defects in materials and
workmanship for eighteen (18) months from the date of purchase.

2. PRODUCTS

2.01  GENERAL

. Description: CSA C22.2 No. 29, circuit breaker type.

2.02  DISTRIBUTION PANELBOARDS — CIRCUIT BREAKER TYPE

. Manufacturers:

N Square D by Schneider Electric, I-LINE Series.

2 Eaton Cutler-Hammer, PRL 3 and PRL4 Series.
3 Equal by Siemen:s.
2 The listing of specific manufacturers above does not imply acceptance of

their products that do not meet the specified ratings, features and
functions. Manufacturers listed above are noft relieved from meeting these
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specifications in their entirety. Products in compliance with the
specification and manufactured by others not named will be considered
only if pre-approved by the Consultant ten days prior to bid date.

Panelboard Bus:

N Copper, ratings as indicated.

2 Provide copper neutral bus for panelboards indicated for 4-wire
systems.
3 Provide copper ground bus in each panelboard.

Short Circuit Ratings:

N Panelboards rated 600 V shall have minimum integrated short-
circuit ratings as shown on the drawings or as herein scheduled,
but not less than 65 000 amperes RMS symmetrical.

2 Distribution panelboards with bolt-on devices contained therein
shall have interrupting ratings as specified herein or indicated on
the drawings.

3 Panelboards shall be fully rated.

A4 Where indicated, provide circuit breakers ULC listed for
application af 100 per cent of their continuous ampere rating in
their infended enclosure.

Minimum intfegrated short circuit rating: Panelboards rated 240 V shall
have minimum integrated short-circuit ratings as shown on the drawings or
as herein scheduled, but not less than 10 000 amperes RMS symmetrical.

Molded Case Circuit Breakers: To Section 26 28 16.02.
Circuit Breaker Accessories: Trip units and auxiliary switches as indicated.

Cabinet Front: Surface type, fastened hinge and latch, metal directory
frame, finished in manufacturer's standard gray enamel.

Enclosures: CSA type 2 sprinklerproof complete with drip hood, or as
noted.

Trims shall be equipped with a flush lock.

Breaker positions labeled as “Spare” or “Space” shall constitute no less
than 20 per cent of available breaker positions, whether indicated or not
in panelboard schedules.
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A2 Each panel shall be complete with a directory which shall be mounted
inside door in a metal frame with clear plastic cover and copy in each
Data Book. Use final Room Numbers for directories.

2.03 BRANCH CIRCUIT PANELBOARDS

J Manufacturers:
N Square D by Schneider Electric, NQ or NQOD Series.

2 Eaton Cutler-Hammer, POW-R-LINE 1, POW-R-LINE 2, POW-R-LINE 3
Series.

3 Equal by Siemen:s.

2 Description: CSA C22.2 No.29, circuit breaker type, lighting and appliance
branch circuit panelboard.

3 Panelboard Bus:

N Copper, ratings as indicated.

2 Provide copper neutral bus in each panelboard.
3 Provide copper ground bus in each panelboard.
4 Provide insulated ground bus where scheduled.

A4 Minimum Integrated Short Circuit Rating: 10 000 amperes RMS symmetrical
for 240 V panelboards, or as indicated.

.5 Molded Case Circuit Breakers: NEMA AB 1, plug-on type thermal
magnetic trip circuit breakers, with common trip handle for all poles, listed
as Type SWD for lighting circuits, Type HACR for air conditioning
equipment circuits, Class A ground fault interrupter circuit breakers where
scheduled. Do not use tandem circuit breakers.

.6 Current Limiting Molded Case Circuit Breakers where indicated: NEMA AB
1, circuit breakers with integral thermal and instantaneous magnetic trip in
each pole, coordinated with automatically resetting current limiting
elements in each pole. Interrupting rating 100,000 symmetrical amperes,
let-through current and energy level less than permitted for same size
Class RK-5 fuse.

7 Cabinet Front: Surface cabinet front with concealed trim clamps,
concealed hinge, metal directory frame, and flush lock all keyed alike.
Finish in manufacturer's standard gray enamel.

.8 Enclosure shall be CSA type 2 sprinklerproof complete with drip hood, or
as noted.
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22

.23

Trims shall be equipped with a flush lock.

Breaker positions labeled as “Spare” or “Space” shall constitute no less
than 20 per cent of available breaker positions, whether indicated or not
in panelboard schedules.

Panelboards: to CSA C22.2 No.29 and product of one manufacturer.
N Install circuit breakers in panelboards before shipment.

2 In addition to CSA requirements manufacturer's nameplate must
show fault current that panel including breakers has been built to
withstand.

Panelboards rated 240 VAC or less shall have short-circuit ratings as shown
on the drawings or as herein scheduled, but not less than 10,000 amperes
RMS symmetrical.

Bus and breakers rated for symmetrical interrupting capacity, as
indicated.

Sequence phase bussing with odd numbered breakers on left and even
on right, with each breaker identified by permanent number identification
as to circuit number and phase.

Panelboards: mains, number of circuits, and number and size of branch
circuit breakers as indicated.

Two keys for each panelboard and key panelboards alike.
Copper bus with neutral of same ampere rating as mains.
Mains: suitable for bolt-on breakers.

Trim with concealed front bolts and hinges.

Trim and door finish: baked grey enamel.

The minimum short-circuit rating for branch circuit panelboards shall be as
specified herein or as indicated on the drawings. Panelboards shall be
fully rated.

Bolt-on type, heavy-duty, quick-make, quick-break, single- and multi-pole
circuit breakers of the types specified herein, shall be provided for each
circuit with toggle handles that indicate when unit has tripped.

Circuit breakers shall be thermal-magnetic type with common type
handle for all multiple pole circuit breakers. Circuit breakers shall be
minimum 100 A frame and through 100 A frip sizes shall take up the same
pole spacing. Circuit breakers shall be ULC listed as type SWD for lighting
circuits.
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24

.25

26

27

.28

29

.30

31

.32

.33

34

.35
.36

37

N Circuit breaker handle locks shall be provided for all circuits that
supply exit signs, emergency lights, energy management, and
control system (EMCS) panels and fire alarm panels.

Circuit breakers shall have a minimum interrupting rating of 10 000 A
symmetrical at 240 V, and 14 000 amperes symmetrical at 480 V, unless
otherwise noted on the drawings.

Each panel shall be complete with a directory which shall be mounted
inside door in a metal frame with clear plastic cover and copy in each
Data Book. Use final Room Numbers for directories.

Panels shall be dead front type in code gauge steel enclosures. All panels
shall be sprinkler proof c/w drip hoods as required.

Panels shall have mains of voltage and capacity, and main and branch
breakers, as shown on the drawings. Spaces shall include necessary bus
work such that Owners, at a later date, need buy only the breakers.

[Where branch circuit metering is used on a panelboard, provide 762 mm
(30") tub width to accommodate the metering devices within the
panelboard.]

Where panels exceed 42 circuits, use mulfi-section panel with main cross-
over solid bus bars unless noted otherwise on drawings. Main bus capacity
of each section shall be full size to match cross-over bus.

Breakers shall have bolted type connections. Multi-pole breakers shall be
common frip type with a single handle, suitable for voltage applied and
of same manufacture as single pole breakers.

Panels for 120/208 V, 3-phase, 4-wire systems shall be complete with full
size breakers.

Where shown on drawings or required by code, certain breakers shall
include ground fault interrupter.

Provide lighting and receptacle panels suitable for surface, or flush-
mounting type, as shown.

Provide locking bars on non-switched circuits where panels are used for
switching lighting circuits.

Panels for non-linear loads shall be complete with lugs for double neutrals.
Panels shall be given a rust-resistant tfreatment to both fub and trim.

Flush panels shall have concealed hinges and flush type combination lock
latch. Locks shall be chrome plated. Doors shall open minimum





Mulock House Adaptive PANELBOARDS Section 26 24 16

Re-Use, Newmarket
Project No. ED-22-107

Page 9 of 12

.38

39
.40

135 degrees. Trims shall have fasteners concealed and shall be prime
coated to receive room finish paint.

Surface mounted panels shall have manufacturer's standard surface door
trim complete with lock and latch. Finish shall be grey.

Recessed panels shall have standard flush trims.

Co-ordinate panel finish with Room Finish Schedule.

2.04 MOLDED CASE CIRCUIT BREAKERS

N
2

Breakers: to Section 26 28 16.02.

Breakers with thermal and magnetic tripping in panelboards except as
indicated otherwise.

Main breaker: separately mounted on top or bottom of panel to suit
cable entry. When mounted vertically, down position should open
breaker.

Lock-on devices for 10 per cent of 15 A to 30 A breakers installed as
indicated. Turn over unused lock-on devices to Owner.

Lock-on devices for fire alarm, security, and sprinkler circuits.

Provide shunt frips, bell alarms, and auxiliary switches as shown on the
contract drawings.

Provide breakers for externally mounted Surge Protective Devices in
accordance with Section 26 43 13.

2.05 CONSTRUCTION

N

General:

N Interiors shall be completely factory assembled. They shall be
designed such that switching and protective devices can be
replaced without disturbing adjacent units and without removing
the main bus connectors.

2 Surface trims shall be same height and width as box. Flush trims
shall overlap the box by 3/4 of an inch on all sides.

3 A temporary directory card with a clear plastic cover shall be
supplied and mounted on the inside of each door.

4 All locks shall be keyed alike.

Branch Circuit Panelboards:
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2.06

2.07

N Trims for branch circuit panelboards shall be supplied with a
hinged door over all circuit breaker handles. Doors in panelooard
trims shall not uncover any live parts. Doors shall have a semi flush
cylinder lock and catch assembly. Door-in-door trim shall be
provided. Both hinged frim and frim door shall utilize three point
latching. No fools shall be required to install or remove trim. Trim
shall be equipped with a door-actuated trim locking tab. Equip
locking tab with provision for a screw such that removal of trim
requires a tool, at the owner's option. Installation shall be tamper
resistant with no exposed hardware on the panelboard trim.

Distribution Panelboards:

. Distribution panelboard trims shall cover all live parts. Switching
device handles shall be accessible.

Lugs: Copper and listed by CSA, or cUL, for use with copper conductors
and sized to accept copper conductors of the ampacity specified.

Main bus bars shall be copper sized in accordance with CSA standards to
limit femperature rise on any current carrying part to a maximum of 65°C
above an ambient of 40°C maximum.

A copper system ground bus shall be included in all panelboards.

Full-size (100 per cent rated) insulated copper neutral bars shall be
included for panelboards shown with neutral. Bus bar taps for panels with
single-pole branches shall be arranged for sequence phasing of the
branch circuit devices. Neutral busing shall have a suitable lug for each
outgoing feeder requiring a neutral connection. 200 per cent rated
neutrals shall be supplied for panels designated on drawings with
oversized neufral conductors.

EQUIPMENT IDENTIFICATION

N
2

Provide equipment identification in accordance with Section 26 05 53.
Nameplate for each panelboard size 4 engraved.

Nameplate for each branch circuit in distribution panelboards size 2
engraved.

Complete circuit directory with typewritten legend showing location and
load of each circuit.

Provide an engraved nameplate for each panelboard section.

Provide copies of all circuit directories in manuals.
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2.08 SOURCE QUALITY CONTROL

N

3. EXECUTION

The following standard factory tests shall be performed on the equipment
provided under this section. All tests shall be in accordance with the latest
version of NEMA and CSA standards.

3.01 INSTALLATION

N
2

.10

12

13

Install panelboards to CSA C22.1.
Install panelboards plumb.

Height: 1800 mm to top of panelboard; install panelboards taller than
1800 mm with bottom no more than 100 mm above floor.

Provide filler plates for unused spaces in panelboards.

Provide typed circuit directory for each branch circuit panelboard. Revise
directory to reflect circuiting changes required to balance phase loads.

Provide engraved plastic nameplates under the provisions of Section
26 05 53.

Ground and bond panelboard enclosure according to Section 26 05 26.

Locate panelboards as indicated and mount securely, plumb, true, and
square, to adjoining surfaces.

Install surface mounted panelboards on fire rated plywood backboards in
accordance with Section 26 05 29. Where practical, group panelboards
on common backboard.

Connect loads to circuits.

Connect neutral conductors to common neufral bus with respective
neuftral identfified.

Deliver five (5) duplicate keys for each panel lock to the Owner.

Mount electrical panels, where possible, with top of trim at uniform height
of 2000 mm.

Cap ends of conduits in accessible locations in ceiling spaces above
panels, to allow for future wiring.

The Conftractors shall install all equipment per the manufacturer’s
recommendations and the contract drawings.
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16

Install panelboards in accordance with manufacturer's written instructions,
NEMA PB 1.1 and Electrical Code requirements.

After completion of wiring, type directory showing a clear description of
each circuit being conftrolled from panel and place in metal frame inside
door.

Provide circuit breaker handle locks for all circuits that supply exit signs,
emergency lights, energy management, and control system (EMCS)
panels and fire alarm panels.

[Provide three 27 mm empty conduits from top of lighting, receptacle,
telephone, signal and communication panels recessed in walls, to ceiling
space.]

3.02  FIELD QUALITY CONTROL

N

Perform inspections and tests listed in NETA ATS, Section 7.4 for switches,
Section 7.5 for circuit breakers.

Inspect complete installation for physical damage, proper alignment,
anchorage, and grounding.

Measure steady state load currents at each panelboard feeder;
rearrange circuits in the panelboard to balance the phase loads within 20
per cent of each other. Maintain proper phasing for mulfi-wire branch
circuifs.

Check tightness of bolted connections and circuit breaker connections
using calibrated forque wrench or torque screwdriver per manufacturer's
written specifications.

3.03 ADJUSTING

N

Measure steady state load currents at each panelboard feeder;
rearrange circuits in the panelboard to balance the phase loads to within
20 percent of each other.

Maintain proper phasing for multi-wire branch circuits.

End of Section
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		.26 Panels shall be dead front type in code gauge steel enclosures. All panels shall be sprinkler proof c/w drip hoods as required.

		.27 Panels shall have mains of voltage and capacity, and main and branch breakers, as shown on the drawings. Spaces shall include necessary bus work such that Owners, at a later date, need buy only the breakers.

		.28 [Where branch circuit metering is used on a panelboard, provide 762 mm (30”) tub width to accommodate the metering devices within the panelboard.]

		.29 Where panels exceed 42 circuits, use multi-section panel with main cross-over solid bus bars unless noted otherwise on drawings. Main bus capacity of each section shall be full size to match cross-over bus.

		.30 Breakers shall have bolted type connections. Multi-pole breakers shall be common trip type with a single handle, suitable for voltage applied and of same manufacture as single pole breakers.

		.31 Panels for 120/208 V, 3-phase, 4-wire systems shall be complete with full size breakers.

		.32 Where shown on drawings or required by code, certain breakers shall include ground fault interrupter.

		.33 Provide lighting and receptacle panels suitable for surface, or flush-mounting type, as shown.

		.34 Provide locking bars on non-switched circuits where panels are used for switching lighting circuits.

		.35 Panels for non-linear loads shall be complete with lugs for double neutrals.

		.36 Panels shall be given a rust-resistant treatment to both tub and trim.

		.37 Flush panels shall have concealed hinges and flush type combination lock latch. Locks shall be chrome plated. Doors shall open minimum 135 degrees. Trims shall have fasteners concealed and shall be prime coated to receive room finish paint.

		.38 Surface mounted panels shall have manufacturer's standard surface door trim complete with lock and latch. Finish shall be grey.

		.39 Recessed panels shall have standard flush trims.

		.40 Co-ordinate panel finish with Room Finish Schedule.



		2.04 Molded Case Circuit Breakers

		.1 Breakers: to Section 26 28 16.02.

		.2 Breakers with thermal and magnetic tripping in panelboards except as indicated otherwise.

		.3 Main breaker: separately mounted on top or bottom of panel to suit cable entry. When mounted vertically, down position should open breaker.

		.4 Lock-on devices for 10 per cent of 15 A to 30 A breakers installed as indicated. Turn over unused lock-on devices to Owner.

		.5 Lock-on devices for fire alarm, security, and sprinkler circuits.

		.6 Provide shunt trips, bell alarms, and auxiliary switches as shown on the contract drawings.

		.7 Provide breakers for externally mounted Surge Protective Devices in accordance with Section 26 43 13.



		2.05 Construction

		.1 General:

		.1 Interiors shall be completely factory assembled. They shall be designed such that switching and protective devices can be replaced without disturbing adjacent units and without removing the main bus connectors.

		.2 Surface trims shall be same height and width as box. Flush trims shall overlap the box by 3/4 of an inch on all sides.

		.3 A temporary directory card with a clear plastic cover shall be supplied and mounted on the inside of each door.

		.4 All locks shall be keyed alike.



		.2 Branch Circuit Panelboards:

		.1 Trims for branch circuit panelboards shall be supplied with a hinged door over all circuit breaker handles. Doors in panelboard trims shall not uncover any live parts. Doors shall have a semi flush cylinder lock and catch assembly. Door-in-door tri...



		.3 Distribution Panelboards:

		.1 Distribution panelboard trims shall cover all live parts. Switching device handles shall be accessible.





		2.06 Bus

		.1 Lugs: Copper and listed by CSA, or cUL, for use with copper conductors and sized to accept copper conductors of the ampacity specified.

		.2 Main bus bars shall be copper sized in accordance with CSA standards to limit temperature rise on any current carrying part to a maximum of 65 C above an ambient of 40 C maximum.

		.3 A copper system ground bus shall be included in all panelboards.

		.4 Full-size (100 per cent rated) insulated copper neutral bars shall be included for panelboards shown with neutral. Bus bar taps for panels with single-pole branches shall be arranged for sequence phasing of the branch circuit devices. Neutral busin...



		2.07 Equipment Identification

		.1 Provide equipment identification in accordance with Section 26 05 53.

		.2 Nameplate for each panelboard size 4 engraved.

		.3 Nameplate for each branch circuit in distribution panelboards size 2 engraved.

		.4 Complete circuit directory with typewritten legend showing location and load of each circuit.

		.5 Provide an engraved nameplate for each panelboard section.

		.6 Provide copies of all circuit directories in manuals.



		2.08 Source Quality Control

		.1 The following standard factory tests shall be performed on the equipment provided under this section. All tests shall be in accordance with the latest version of NEMA and CSA standards.





		3. Execution

		3.01 Installation

		.1 Install panelboards to CSA C22.1.

		.2 Install panelboards plumb.

		.3 Height: 1800 mm to top of panelboard; install panelboards taller than 1800 mm with bottom no more than 100 mm above floor.

		.4 Provide filler plates for unused spaces in panelboards.

		.5 Provide typed circuit directory for each branch circuit panelboard. Revise directory to reflect circuiting changes required to balance phase loads.

		.6 Provide engraved plastic nameplates under the provisions of Section 26 05 53.

		.7 Ground and bond panelboard enclosure according to Section 26 05 26.

		.8 Locate panelboards as indicated and mount securely, plumb, true, and square, to adjoining surfaces.

		.9 Install surface mounted panelboards on fire rated plywood backboards in accordance with Section 26 05 29. Where practical, group panelboards on common backboard.

		.10 Connect loads to circuits.

		.11 Connect neutral conductors to common neutral bus with respective neutral identified.

		.12 Deliver five (5) duplicate keys for each panel lock to the Owner.

		.13 Mount electrical panels, where possible, with top of trim at uniform height of 2000 mm.

		.14 Cap ends of conduits in accessible locations in ceiling spaces above panels, to allow for future wiring.

		.15 The Contractors shall install all equipment per the manufacturer’s recommendations and the contract drawings.

		.16 Install panelboards in accordance with manufacturer's written instructions, NEMA PB 1.1 and Electrical Code requirements.

		.17 After completion of wiring, type directory showing a clear description of each circuit being controlled from panel and place in metal frame inside door.

		.18 Provide circuit breaker handle locks for all circuits that supply exit signs, emergency lights, energy management, and control system (EMCS) panels and fire alarm panels.

		.19 [Provide three 27 mm empty conduits from top of lighting, receptacle, telephone, signal and communication panels recessed in walls, to ceiling space.]



		3.02 Field Quality Control

		.1 Perform inspections and tests listed in NETA ATS, Section 7.4 for switches, Section 7.5 for circuit breakers.

		.2 Inspect complete installation for physical damage, proper alignment, anchorage, and grounding.

		.3 Measure steady state load currents at each panelboard feeder; rearrange circuits in the panelboard to balance the phase loads within 20 per cent of each other. Maintain proper phasing for multi-wire branch circuits.

		.4 Check tightness of bolted connections and circuit breaker connections using calibrated torque wrench or torque screwdriver per manufacturer's written specifications.



		3.03 Adjusting

		.1 Measure steady state load currents at each panelboard feeder; rearrange circuits in the panelboard to balance the phase loads to within 20 percent of each other.

		.2 Maintain proper phasing for multi-wire branch circuits.
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1. GENERAL

1.01  SECTION INCLUDES

N Switches, receptacles, wiring devices, cover plates, and their installation.

1.02  RELATED REQUIREMENTS

. Section 26 09 23 - Lighting Control Devices.

2 Section 26 27 26.13 - Floor Box Assemblies.
1.03  UNIT PRICES

. [Refer to Document 00 43 00.26.]

2 Submit with Tender unit prices to provide the following. Include installation
in the unit price:

N 5-15R [specification grade] duplex receptacle, complete with
wiring and conduit, based on 10 metre distance from the local

panelboard.

2 5-20R [specification grade] duplex receptacle, complete with
wiring and conduit, based on 10 metre distance from the local
panelboard.

3 Unit cost of additional conduit and wire for the above items.
1.04  REFERENCES
. CSA Group:

N CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition),
Safety Standard for Electrical Installations.

2 Ontario Electrical Safety Code (28th edition/2021).
3 CSA C22.2 No. 14-13, Industrial control equipment.

A4 CSA C22.2 No. 42-10 (R2015), General use receptacles,
aftachment plugs, and similar devices.

) CSA C22.2 No. 42.1-13, Cover plates for flush-mounted wiring
devices.

.6 CSA C22.2 No. 55-15 (R2020), Special use switches.

7 CSA C22.2 No.111-10 (R2015), General-use snap switches.
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.8 CSA C22.2 No. 182.1-17, Plugs, receptacles, and cable connectors
of the pin and sleeve type.

1.05 INFORMATIONAL SUBMITTALS

N

2. PRODUCTS

Submit shop drawings and product data in accordance with Section
01 33 00.

Product Data: Provide manufacturer's catalogue information showing
dimensions, colours, and configurations.

Submit manufacturer's installation instructions.

201  MANUFACTURERS

N

IS B O )

Eaton.

Hubbell Bryant.
Leviton.

Molex.

Pass & Seymour (Legrand).

2.02  WALL SWITCHES

N

Single pole, double pole, three-way, four-way switches to: CSA C22.2 No.
55 and CSA C22.2No.111.

Description: CSA 22.2 No. 111, Commercial Spec Grade, AC only
general-use snap switch.

Local switches shall be 20 A, silent, brown coloured, AC type and CSA
certified, specification grade. Provide switches rated to suit system
voltage 120 V or 347 V.

Manually-operated general purpose AC switches with following features:
. Terminal holes approved for 10 AWG wire.

2 Silver alloy contacts.

3 Urea or melamine moulding for parts subject to carbon tracking.

4 Suitable for back and side wiring.
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.5 Voltage: 120 V or 347 V, AC as indicated.
.6 Current: 20 A.

7 Body and Handle: white plastic with foggle handle. Confirm finish colour
prior to ordering.

.8 Toggle operated fully rated for fungsten filament and fluorescent lamps,
and up to 80% of rated capacity of motor loads.

.9 Example Products (Decorator style):
N 120 V:
N Hubbell HBL2121 series.
2 347 V:
. Pass & Seymour 2601-347 series.
.10 Example Products (Toggle style):
N 120 V:
N Hubbell HBL1221 (single pole).
2 Hubbell HBL1222 (double pole).
3 Hubbell HBL1223 (three-way).
4 Hubbell HBL1224 (four-way).
2 347 V:
N Hubbell HBL18221 (single pole).
2 Hubbell HBL18223 (three-way).
3 Pass & Seymour PS372030I.

1 Local switches and receptacles shall be of the same manufacturer
throughout except where a specified item is not made by that
manufacturer.

2.03 RECEPTACLES
. General

B Description: CSA C22.2 No. 42, Commercial Spec Grade general
use receptacles.

2 Device Body: white plastic.
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3 Configuration: Type as specified and indicated.
4 Convenience Receptacle: Type 5-15, 5-20 where indicated.
.5 GFCI Receptacle: Convenience receptacle with integral ground
fault circuit inferrupter to meet regulatory requirements.
.6 Data Room Receptacle Types: As indicated on drawings.

4

5

7 Receptacles of one manufacturer throughout project.

Receptacles shall be white coloured, specification grade, unless noted
otherwise.

Receptacles shall be as listed below:

. 15 A, 120V, single phase grounded duplex receptacle shall be
NEMA-U- ground type CSA Configuration 5-15R.

2 20 A, 120V, single phase grounded duplex receptacle shall be
NEMA-U-ground type CSA Configuration 5-20RA

3 15 A, 120 V, weatherproof receptacles shall be equal to those
above but complete with gasketed cast plate and hinged covers.

Other types of receptacles shall be provided as shown on Drawings.

Duplex receptacles, CSA type 5-15R, 125V, 15 A, U ground, to: CSA C22.2
No. 42 with following features:

N White urea moulded housing.
2 Suitable for No. 10 AWG for back and side wiring.
Break-off links for use as split receptacles.

Eight back wired entrances, four side wiring screws.

IS B O OV

Triple wipe contacts and riveted grounding contacts.

Single receptacles CSA type 5-15R, 125V, 15 A, U ground with following
features:

N White urea moulded housing.

2 Suitable for No. 10 AWG for back and side wiring.

3 Four back wired entrances, 2 side wiring screws.
Other receptacles with ampacity and voltage as indicated.

Example Products (Decorator style duplex 5-15R):
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N Pass & Seymour 26252 Series.
2 Hubbell HBL2152 Series.
.9 Ground Fault Circuit Interrupter (GFCI or GFl) Receptacles
N Protected by a ground fault circuit interrupter of the Class A type.

2 Any receptacle within 1.5 m (5 ft) of a sink must be GFCI

protected.
3 Any receptacle located outdoor must be GFCI protected.
.10 Isolated Ground (IG) Receptacles:

. Marked as such (green triangle).
2 Example Products:

N Hubbell 1IG2152 (15 A duplex decorator style, orange
faceplate).

1 Tamper-resistant receptacles.
N Marked as such (for example “TR").
2 To be used in the following spaces:
N Child care facilities and kindergarten classrooms.
2 Guest rooms and suites of hotels and motels.

3 Preschools and elementary education facilities, including
kindergarten facilities.

A4 Dwelling units.
3 Example Products:
N Hubbell BR1ISWHITR (15 A duplex decorator style).
2 Hubbell BR2OWHITR (20 A duplex decorator style).
12 USB Charger receptacles: duplex tamper resistant device.
N USB ports: one type A and one type C USB charging port, 5 A, 5 V.
2 Example: Hubbell USB15ACSWWR.

3 [Weatherproof Cover Plate: Ultra-rugged polycarbonate and
synthetic neoprene rubber:
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. Hubbell MLS00GCN series (single-gang):

. low profile design which expands from 25 mm (1 in)
to 75 mm (3 in) for weatherproof protection while
an outlet is in use while maintaining the “Extra Duty”

rafings.

2 Clear window allows for quick/easy visual
inspection.

3 All required gasket and mounting hardware.

4 Pre-configured for GFCI type receptacles.

) Complete with gaskets to accommodate duplex

receptacles or Data outlets.
.6 NEMA 3R compliant.
7 Colour: [Gray].
2 Hubbell ML2450GCN series (2-gang):

N low profile design which expands from 25 mm (1 in)
fo 75 mm (3 in) for weatherproof protection while
an outlet is in use while maintaining the “Extra Duty”

rafings.

2 Clear window allows for quick/easy visual
inspection.

3 All required gasket and mounting hardware.

4 Pre-configured for GFCI type receptacles.

.5 Complete with gaskets fo accommodate quadplex

receptacles or Data outlefts.
o) NEMA 3R compliant.
7 Colour: [Gray].]

2.04  PENDANT RECEPTACLES

. Pendant cord mounted single receptacles complete with strain relief

device.
2 Strain relief system: Hubbell Kellems Grips, Molex, or equal.
3 Refer to equipment schedule and plans for locations and specific

requirements.





Mulock House Adaptive WIRING DEVICES Section 26 27 26
Re-Use, Newmarket Page 7 of 9
Project No. ED-22-107

205 HAZARDOUS (CLASSIFIED) LOCATION RECEPTACLES

N In accordance with CSA C22.2 No. 159-18, Plugs, connectors, receptacles,
and similar wiring devices for use in hazardous locations.

2 Manufacturers:
. Crouse-Hinds.
2 Appleton Electric.

3 Killark; Division of Hubbell Inc.

2.06 REGULATORY REQUIREMENTS

N Provide products listed and classified by CSA (Canadian Standards
Association).

3. EXECUTION
3.01 EXAMINATION
N Verify that outlet boxes are installed at proper height.

2 Verify that wall openings are neatly cut and will be completely covered
by wall plates.

3 Verify that branch circuit wiring installation is completed, tested, and
ready for connection to wiring devices.

3.02 PREPARATION
. Provide extension rings to bring outlet boxes flush with finished surface.
2 Clean debris from outlet boxes.

3.03  INSTALLATION

N Install fo CSA C22.1.

2 Mounting heights in accordance with Section 26 05 00.

3 Install devices plumb and level.

A4 Install switches with OFF position down.

5 Install wall dimmers to achieve full rafing specified and indicated after de-

rating for ganging as instructed by manufacturer.

.6 Do not share neutral conductor on load side of dimmers.
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.10

12

Install receptacles with grounding pole on bottom.

Connect wiring device grounding terminal to outlet box with bonding
jumper.

Install decorative plates on switch, receptacle, and blank outlets in
finished areas.

Connect wiring devices by wrapping conductor around screw terminal.
Use jumbo size plates for outlets installed in masonry walls.

Install galvanized steel plates on outlet boxes and junction boxes in
unfinished areas, above accessible ceilings, and on surface mounted
outlets.

Switches:

N Install single throw switches with handle in "UP" position when
switch closed.

2 Install switches in gang type outlet box when more than one
switch is required in one location.

Receptacles:

N Install receptacles in gang type outlet box when more than one
receptacle is required in one location.

2 Where split receptacle has one portion switched, mount vertically
and switch upper portion.

3 Connect receptacle grounding terminal to the outlet box with an
insulated green ground strap.

4 refrigerators, bathrooms, or sump pumps in accordance with 2021
OESC rule 26-658.]

.5 Receptacles for maintenance of HYAC and similar equipment

located on rooftops.

. Provide weatherproof GFI 5-20R receptacles on roof,
installed at 750 mm (30 in) above finished roof level,
complete with wet location “while in use” “extra duty”
cover plate.

2 Locate within 7500 mm (25 ft) of new HVAC equipment,
and at least 2000 mm (6.5 ft) away from roof line.

3 Refer to 2021 OESC rules 2-316, 26-708, and 26-710, and
OESC bulletin 26-27-0, or latest edition.
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15 Cover plates:

N Protect stainless steel cover plate finish with paper or plastic film
until painting and other work is finished.

2 Install suitable common cover plates where wiring devices are
grouped.
3 Do not use cover plates meant for flush outlet boxes on surface-

mounted boxes.

A4 Do not install plates until final painting of room or area is
completed. Remove protective covering.

16 Circuit identification: in accordance with Section 26 05 53.

3.04  FIELD QUALITY CONTROL

N Inspect each wiring device for defects.

2 Operate each wall switch with circuit energized and verify proper
operation.

3 Verify that each receptacle device is energized.

4 Test each receptacle device for proper polarity.

) Test each GFCl receptacle device for proper operation.

3.05 ADJUSTING

. Adjust devices and wall plates to be flush and level.

3.06 CLEANING

. Clean exposed surfaces to remove splatters and restore finish.

End of Section





		1. General

		1.01 Section Includes

		.1 Switches, receptacles, wiring devices, cover plates, and their installation.



		1.02 Related Requirements

		.1 Section 26 09 23 – Lighting Control Devices.

		.2 Section 26 27 26.13 – Floor Box Assemblies.



		1.03 Unit Prices

		.1 [Refer to Document 00 43 00.26.]

		.2 Submit with Tender unit prices to provide the following. Include installation in the unit price:

		.1 5-15R [specification grade] duplex receptacle, complete with wiring and conduit, based on 10 metre distance from the local panelboard.

		.2 5-20R [specification grade] duplex receptacle, complete with wiring and conduit, based on 10 metre distance from the local panelboard.



		.3 Unit cost of additional conduit and wire for the above items.



		1.04 References

		.1 CSA Group:

		.1 CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition), Safety Standard for Electrical Installations.

		.2 Ontario Electrical Safety Code (28th edition/2021).

		.3 CSA C22.2 No. 14-13, Industrial control equipment.

		.4 CSA C22.2 No. 42-10 (R2015), General use receptacles, attachment plugs, and similar devices.

		.5 CSA C22.2 No. 42.1-13, Cover plates for flush-mounted wiring devices.

		.6 CSA C22.2 No. 55-15 (R2020), Special use switches.

		.7 CSA C22.2 No.111-10 (R2015), General-use snap switches.

		.8 CSA C22.2 No. 182.1-17, Plugs, receptacles, and cable connectors of the pin and sleeve type.





		1.05 Informational Submittals

		.1 Submit shop drawings and product data in accordance with Section 01 33 00.

		.2 Product Data: Provide manufacturer's catalogue information showing dimensions, colours, and configurations.

		.3 Submit manufacturer's installation instructions.





		2. Products

		2.01 Manufacturers

		.1 Eaton.

		.2 Hubbell Bryant.

		.3 Leviton.

		.4 Molex.

		.5 Pass & Seymour (Legrand).



		2.02 Wall Switches

		.1 Single pole, double pole, three-way, four-way switches to: CSA C22.2 No. 55 and CSA C22.2 No.111.

		.2 Description: CSA 22.2 No. 111, Commercial Spec Grade, AC only general-use snap switch.

		.3 Local switches shall be 20 A, silent, brown coloured, AC type and CSA certified, specification grade. Provide switches rated to suit system voltage 120 V or 347 V.

		.4 Manually-operated general purpose AC switches with following features:

		.1 Terminal holes approved for 10 AWG wire.

		.2 Silver alloy contacts.

		.3 Urea or melamine moulding for parts subject to carbon tracking.

		.4 Suitable for back and side wiring.



		.5 Voltage: 120 V or 347 V, AC as indicated.

		.6 Current: 20 A.

		.7 Body and Handle: white plastic with toggle handle. Confirm finish colour prior to ordering.

		.8 Toggle operated fully rated for tungsten filament and fluorescent lamps, and up to 80% of rated capacity of motor loads.

		.9 Example Products (Decorator style):

		.1 120 V:

		.1 Hubbell HBL2121 series.



		.2 347 V:

		.1 Pass & Seymour 2601-347 series.





		.10 Example Products (Toggle style):

		.1 120 V:

		.1 Hubbell HBL1221 (single pole).

		.2 Hubbell HBL1222 (double pole).

		.3 Hubbell HBL1223 (three-way).

		.4 Hubbell HBL1224 (four-way).



		.2 347 V:

		.1 Hubbell HBL18221 (single pole).

		.2 Hubbell HBL18223 (three-way).

		.3 Pass & Seymour PS372030I.





		.11 Local switches and receptacles shall be of the same manufacturer throughout except where a specified item is not made by that manufacturer.



		2.03 Receptacles

		.1 General

		.1 Description: CSA C22.2 No. 42, Commercial Spec Grade general use receptacles.

		.2 Device Body: white plastic.

		.3 Configuration: Type as specified and indicated.

		.4 Convenience Receptacle: Type 5-15, 5-20 where indicated.

		.5 GFCI Receptacle: Convenience receptacle with integral ground fault circuit interrupter to meet regulatory requirements.

		.6 Data Room Receptacle Types: As indicated on drawings.

		.7 Receptacles of one manufacturer throughout project.



		.2 Receptacles shall be white coloured, specification grade, unless noted otherwise.

		.3 Receptacles shall be as listed below:

		.1 15 A, 120 V, single phase grounded duplex receptacle shall be NEMA-U- ground type CSA Configuration 5-15R.

		.2 20 A, 120 V, single phase grounded duplex receptacle shall be NEMA-U-ground type CSA Configuration 5-20RA

		.3 15 A, 120 V, weatherproof receptacles shall be equal to those above but complete with gasketed cast plate and hinged covers.



		.4 Other types of receptacles shall be provided as shown on Drawings.

		.5 Duplex receptacles, CSA type 5-15 R, 125 V, 15 A, U ground, to: CSA C22.2 No. 42 with following features:

		.1 White urea moulded housing.

		.2 Suitable for No. 10 AWG for back and side wiring.

		.3 Break-off links for use as split receptacles.

		.4 Eight back wired entrances, four side wiring screws.

		.5 Triple wipe contacts and riveted grounding contacts.



		.6 Single receptacles CSA type 5-15 R, 125 V, 15 A, U ground with following features:

		.1 White urea moulded housing.

		.2 Suitable for No. 10 AWG for back and side wiring.

		.3 Four back wired entrances, 2 side wiring screws.



		.7 Other receptacles with ampacity and voltage as indicated.

		.8 Example Products (Decorator style duplex 5-15R):

		.1 Pass & Seymour 26252 Series.

		.2 Hubbell HBL2152 Series.



		.9 Ground Fault Circuit Interrupter (GFCI or GFI) Receptacles

		.1 Protected by a ground fault circuit interrupter of the Class A type.

		.2 Any receptacle within 1.5 m (5 ft) of a sink must be GFCI protected.

		.3 Any receptacle located outdoor must be GFCI protected.



		.10 Isolated Ground (IG) Receptacles:

		.1 Marked as such (green triangle).

		.2 Example Products:

		.1 Hubbell IG2152 (15 A duplex decorator style, orange faceplate).





		.11 Tamper-resistant receptacles.

		.1 Marked as such (for example “TR”).

		.2 To be used in the following spaces:

		.1 Child care facilities and kindergarten classrooms.

		.2 Guest rooms and suites of hotels and motels.

		.3 Preschools and elementary education facilities, including kindergarten facilities.

		.4 Dwelling units.



		.3 Example Products:

		.1 Hubbell BR15WHITR (15 A duplex decorator style).

		.2 Hubbell BR20WHITR (20 A duplex decorator style).





		.12 USB Charger receptacles: duplex tamper resistant device.

		.1 USB ports: one type A and one type C USB charging port, 5 A, 5 V.

		.2 Example: Hubbell USB15AC5WWR.

		.3 [Weatherproof Cover Plate: Ultra-rugged polycarbonate and synthetic neoprene rubber:

		.1 Hubbell ML500GCN series (single-gang):

		.1 low profile design which expands from 25 mm (1 in) to 75 mm (3 in) for weatherproof protection while an outlet is in use while maintaining the “Extra Duty” ratings.

		.2 Clear window allows for quick/easy visual inspection.

		.3 All required gasket and mounting hardware.

		.4 Pre-configured for GFCI type receptacles.

		.5 Complete with gaskets to accommodate duplex receptacles or Data outlets.

		.6 NEMA 3R compliant.

		.7 Colour: [Gray].



		.2 Hubbell ML2450GCN series (2-gang):

		.1 low profile design which expands from 25 mm (1 in) to 75 mm (3 in) for weatherproof protection while an outlet is in use while maintaining the “Extra Duty” ratings.

		.2 Clear window allows for quick/easy visual inspection.

		.3 All required gasket and mounting hardware.

		.4 Pre-configured for GFCI type receptacles.

		.5 Complete with gaskets to accommodate quadplex receptacles or Data outlets.

		.6 NEMA 3R compliant.

		.7 Colour: [Gray].]









		2.04 Pendant Receptacles

		.1 Pendant cord mounted single receptacles complete with strain relief device.

		.2 Strain relief system: Hubbell Kellems Grips, Molex, or equal.

		.3 Refer to equipment schedule and plans for locations and specific requirements.



		2.05 Hazardous (Classified) Location Receptacles

		.1 In accordance with CSA C22.2 No. 159-18, Plugs, connectors, receptacles, and similar wiring devices for use in hazardous locations.

		.2 Manufacturers:

		.1 Crouse-Hinds.

		.2 Appleton Electric.

		.3 Killark; Division of Hubbell Inc.





		2.06 Regulatory Requirements

		.1 Provide products listed and classified by CSA (Canadian Standards Association).





		3. Execution

		3.01 Examination

		.1 Verify that outlet boxes are installed at proper height.

		.2 Verify that wall openings are neatly cut and will be completely covered by wall plates.

		.3 Verify that branch circuit wiring installation is completed, tested, and ready for connection to wiring devices.



		3.02 Preparation

		.1 Provide extension rings to bring outlet boxes flush with finished surface.

		.2 Clean debris from outlet boxes.



		3.03 Installation

		.1 Install to CSA C22.1.

		.2 Mounting heights in accordance with Section 26 05 00.

		.3 Install devices plumb and level.

		.4 Install switches with OFF position down.

		.5 Install wall dimmers to achieve full rating specified and indicated after de-rating for ganging as instructed by manufacturer.

		.6 Do not share neutral conductor on load side of dimmers.

		.7 Install receptacles with grounding pole on bottom.

		.8 Connect wiring device grounding terminal to outlet box with bonding jumper.

		.9 Install decorative plates on switch, receptacle, and blank outlets in finished areas.

		.10 Connect wiring devices by wrapping conductor around screw terminal.

		.11 Use jumbo size plates for outlets installed in masonry walls.

		.12 Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above accessible ceilings, and on surface mounted outlets.

		.13 Switches:

		.1 Install single throw switches with handle in "UP" position when switch closed.

		.2 Install switches in gang type outlet box when more than one switch is required in one location.



		.14 Receptacles:

		.1 Install receptacles in gang type outlet box when more than one receptacle is required in one location.

		.2 Where split receptacle has one portion switched, mount vertically and switch upper portion.

		.3 Connect receptacle grounding terminal to the outlet box with an insulated green ground strap.

		.4 refrigerators, bathrooms, or sump pumps in accordance with 2021 OESC rule 26-658.]

		.5 Receptacles for maintenance of HVAC and similar equipment located on rooftops.

		.1 Provide weatherproof GFI 5-20R receptacles on roof, installed at 750 mm (30 in) above finished roof level, complete with wet location “while in use” “extra duty” cover plate.

		.2 Locate within 7500 mm (25 ft) of new HVAC equipment, and at least 2000 mm (6.5 ft) away from roof line.

		.3 Refer to 2021 OESC rules 2-316, 26-708, and 26-710, and OESC bulletin 26-27-0, or latest edition.





		.15 Cover plates:

		.1 Protect stainless steel cover plate finish with paper or plastic film until painting and other work is finished.

		.2 Install suitable common cover plates where wiring devices are grouped.

		.3 Do not use cover plates meant for flush outlet boxes on surface-mounted boxes.

		.4 Do not install plates until final painting of room or area is completed. Remove protective covering.



		.16 Circuit identification: in accordance with Section 26 05 53.



		3.04 Field Quality Control

		.1 Inspect each wiring device for defects.

		.2 Operate each wall switch with circuit energized and verify proper operation.

		.3 Verify that each receptacle device is energized.

		.4 Test each receptacle device for proper polarity.

		.5 Test each GFCI receptacle device for proper operation.



		3.05 Adjusting

		.1 Adjust devices and wall plates to be flush and level.



		3.06 Cleaning

		.1 Clean exposed surfaces to remove splatters and restore finish.
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1. GENERAL

1.01 SUMMARY
. Section Includes

N These specifications describe pertinent material requirements and
installation practices for externally mounted, Low Voltage AC
Power Panel Surge Protective Devices (SPDs). Furnish and install the
SPDs equipment having the electrical characteristics, ratings and
modifications as specified herein and as shown on the contract
drawings.

2 The specifications in this section describe the electrical and
mechanical requirements for a protection system provided by
high-energy Surge Protective Devices. The specified system shall
provide effective, high-energy surge current diversion and be
suitable for application in ANSI/IEEE Cé2.41 Category A, B, and C
environments (as tested by ANSI/IEEE C62).

2 Applicability

N SPDs shall be fully applicable for the purpose of protecting all
facility AC electrical circuits from the hazardous effects of fransient
voltages. These transients may be generated externally by
lightning induced energies, utility load factor corrections, and
substation switching, or they can be internally generated due to
inductive and/or capacitive load switching.

3 Suitability

. SPDs shall be suitable for all service entrance switchboards,
panelboards and motor control centres as indicated on the
electrical layouts and single line diagrams. Products are to be
configured for parallel installation - no series designs shall be
considered acceptable. Design products to allow installation as a
stand-alone device allowing mounting adjacent to switchboards,
panelboards, and motor control centres. Installation is to be
accomplished by a qualified electrical contractor.

1.02  RELATED REQUIREMENTS

. Section 26 24 13 — Switchboards.
2 Section 26 24 16 — Panelboards.

3 Section 26 28 16.02 — Molded Case Circuit Breakers.





Mulock House Adaptive
Re-Use, Newmarket
Project No. ED-22-107

SURGE PROTECTIVE DEVICES FOR Section 26 43 13

LOW-VOLTAGE ELECTRICAL POWER CIRCUITS Page 2 of 14

1.03  REFERENCES

N CSA Group:

N

CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition),
Safety Standard for Electrical Installations.

2 Ontario Electrical Safety Code (28th edition/2021).
3 CSA C22.2 No. 269.2-17 — Surge Protective Devices - Type 2 -
Permanently Connected.
2 Institute of Electrical and Electronics Engineers (IEEE):
N IEEE C62.41.1-2002 - IEEE Guide on the Surge Environment in Low-
Voltage (1000 V and less) AC Power Circuits.
2 IEEE C62.41.2-2002 - IEEE Recommended Practice on
Characterization of Surges in Low-Voltage (1000 V and Less) AC
Power Circuits.
3 IEEE C62.45-2002, Guide on Surge Testing for Equipment
Connected to Low-Voltage AC Power Circuits.
A4 IEEE C62.62-2010, Standard Test Specifications for Surge Protective
Devices.
) IEEE 142-2007, Recommended Practice for Grounding of Industrial
and Commercial Power Systems - Green Book.
.6 IEEE 1100-2005, Recommended Practice for Powering and
Grounding Electronic Equipment - Emerald Book.
3 National Electrical Manufacturers Association (NEMA):
N NEMA LS-1. Document rescinded in entirety August 19, 2009. No
replacement document has been issued.
4 Ontario Building Code and its referenced standards.
.5 Underwriters Laboratories Inc. (UL):
N ANSI/UL 1449, (4th Edition), Standard for Safety, Surge Protective
Devices.
2 UL 1283 (4th Edifion) - 2005, Standard for Electromagnetic
Interference Filters.
o) Ofther relevant standards:

.

MIL-STD-220C, Method of Insertion-Loss Measurement.
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1.04  DEFINITIONS

N

Surge Protective Device: A device composed of at least one non-linear
component and intended for limiting surge voltages on equipment by
diverting or limiting surge current and is capable of repeating these
functions as specified. SPDs were previously known as Transient Voltage
Surge Suppressors (TVSS) or secondary surge arresters.

SPD Types:

N Type 1 - Permanently connected device installed before or after
the service disconnect overcurrent device and infended to be
installed with no external overcurrent protective device.

2 Type 2 - Permanently connected Type 2 SPDs are intended for
installation on the load side of the service equipment overcurrent
device, including SPDs located at the branch panel.

3 Type 3 — Point of use SPDs that are installed with a minimum of 30
feet of conductor length from the service panel. These 30 feet of
conductor length does not include conductors used to attach the
SPD. Some examples of Type 3 SPDs are cord connected, direct
plug-in and receptacle type SPDs.

4 Type 4 — component assemblies.
5 Type 5 — components.

L-G: measurements from phase to equipment grounding conductor as
line terminals of utilization equipment.

L-L: measurements from phase to phase in a polyphase system, or from
one line to another line in a single-phase system.

L-N: measurement from phase(s) to neutral for both single and three
phase systems.

N-G: measurements from neutral to equipment grounding conductor at
line terminal of utilization equipment.

Externally mounted SPD: Surge Protective Device (SPD) mounted outside
of the power panel as a separate component.

1.05 SUBMITTALS

.

2

Submit in accordance with Section 01 33 00.

Shop Drawings:
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Line drawings or catalog sheets detailing dimensions and weight
of enclosure, lifting and support points, and enclosure details.

Internal wiring diagram illustrating all modes of protection in each
type of SPD required.

Wiring diagram showing all field connections and manufacturer’s
recommended wire size, recommended circuit breaker or fuse
size, required overcurrent protection type, and maximum lead
length.

3 Provide the following product data:

N

Voltage Protection Ratings (VPRs), I-nominal ratings, Short Circuit
Current Ratings, SPD type designations, dimensions showing
construction, per mode and per phase peak surge current, modes
of discrete suppression circuitry, warranty period, and
replacement terms.

List and detail all protection systems such as fuses, disconnecting
means, and protective features.

4 Submit product data for all components and accessories.

5 Manufacturer’s Installation Instructions:

N

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

Include instructions for storage, handling, protection, examination,
preparation, installation, and starting of product.

.6 Test reports:

N

4
5

Submit cover sheet of test report from a recognized independent
testing laboratory certifying compliance with CSA C22.2 No. 269.2.

Provide verification that the SPD complies with CSA C22.2 No.
269.2.

Provide spectrum analysis of each unit based on MIL-STD-220C test
procedures between 10 kHz and 100 kHz verifying the devices
noise attenuation equals or exceeds values indicated in this
section.

Documentation verifying Short Circuit Current Rating (SCCR).

Proof of UL 1283 listing for EMI filters.

7 Upon request, present unencapsulated but complete SPD for visual
inspection; proprietary technology included. MOV type and quantity shall
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1.06

1.07

1.08

reflect kA ratings on cut sheets, verification of monitoring, thermal,
overcurrent protection, etc.

.8 Include the following information:

N Data for each suppressor type indicating conductor sizes,
conductor types, and connection configuration and lead lengths.

2 Manufacturer's certified test data indicating the ability of the
product to meet or exceed requirements of this specification.

3 Drawings, with dimensions, indicating SPD mounting arrangement
and lead length configuration, and mounting arrangement of any
optional remote diagnostic equipment and assemblies.

4 List and detail all protection systems such as fuses, disconnecting
means and protective materials.

5 Indicate SPD wiring, bonding, and grounding connections on
wiring diagrams for each system. Include installation details
demonstrating mechanical and electrical connections to
equipment to be protected.

6 Wiring diagram of SPD diagnostic indicators.

CLOSEOUT SUBMITTALS

N Maintenance data: submit operation and maintenance data, and
engineering data for incorporation into manual specified in Section
01 78 00.

2 Warranty document.

ENVIRONMENTAL REQUIREMENTS

. Operating temperature range: -40 degrees C to 70 degrees C (-
40 degrees F to 160 degrees F).

2 Elevation: Operation up to 3 658 m (12 000 feet) above sea level.

3 Generate no appreciable magnetic fields.

DELIVERY, STORAGE, AND HANDLING

N Deliver, store, and handle in accordance with Section 01 61 00.
Store materials in dry, secure location and protect from weather.

Protect from moisture and humidity.

XN w0

Store in accordance with manufacturer's written instructions.
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.5

Waste management and disposal in accordance with Section 01 74 00.

1.09  MANUFACTURER WARRANTY

N
2

Five-year warranty.

Since "Acts of Nature" or similar statements typically include the threat of
lightning to which the SPD shall be exposed, any such clause limiting
warranty responsibility in the general conditions of this specification shall
not apply to this section. This is, the warranty shall cover the effects of
lightning, single phasing, and all other electrical anomalies. The warranty
shall cover the entire device, not just various components, such as
modules only.

1.10  MANUFACTURER QUALIFICATIONS

N

Manufacturer regularly engaged in the design, manufacturing and testing
of SPD’s of the types and ratings required for a period of not less than five
years. Manufacturers requesting product approval must meet or exceed
the written specification contained herein. Manufacturers requesting
approval must receive written verification of product acceptance by the
Consultant ten days prior to the bid date.

.17 QUALITY ASSURANCE

N

All SPDs manufactured by a single ISO 92001 registered company normally
engaged in the design, development, and manufacture of such devices
for electrical and electronic system equipment protection.

Manufacturer regularly engaged in the manufacture of surge suppression
products for the specified categories for minimum of ten years.

Manufacturer shall offer repair or replacement service for all materials and
components incorporated in the Surge Protective Devices.

Technical assistance (no cost to customer) provided by manufacturer
through a factory representative or a local distributor and a factory
staffed toll-free technical hotline.

Manufacturer shall provide a toll-free customer service phone number to
facilitate all inquiries regarding product refurns, warranty claims,
purchasing requirements and payment or credit issues.

Listed to most recent edition of CSA C22.2 No. 269.2.

Products certified by a recognized testing agency accredited by the
Standards Council of Canada, and bear a certification mark from that
agency indicating acceptance to Canadian standards.

N Equipment certification by one of the following bodies:
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N Listed by Underwriters Laboratories, Inc. and exhibit the cUL
Listing Mark for the category "Surge Protective Devices" or
SPD. Provide UL Listing Card under category VZCA7 (SPDs
certified for Canada) to confirm compliance to CSA C22.2
No. 269.2, and assigned Voltage Protection Ratings.

2 Listed by ETL.
3 Certified by CSA Group.

2 SPD to be labeled with no less than a 100 kA Short Circuit Current
Rating (SCCR).

2. PRODUCTS

201  OUTDATED AND DEFUNCT SPECIFICATION CRITERIA

N Selection of SPD is not be made, solely, or in part, based upon any of the
following ambiguous specifications, and obsolete terminology. These
terms are no longer recognized by ANSI, NEMA, IEEE, or IEC standards as
bonafide suppressor performance parameters. Submittals bearing
reference to any of the following will be rejected.

N Al ringwave: removed in 2002 revisions of IEEE C62 documents.
Joule ratings: there is no recognized standard for SPD joule ratfings.

NEMA LS-1: document rescinded by NEMA.

XN ow

Response time: not endorsed by IEEE, NEMA, or UL as a valid SPD
rating parameter.

.5 Suppressed Voltage Ratings (SVR): terminology deprecated with
UL 1449 third and subsequent editions.

2.02 MANUFACTURERS

. Manufacturer List

. Asco.

2 Citel.

3 Current Technology.
4 [Eaton.]

.5 Mersen.

.6 Raycap Electrical Protection System:s.
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203 SURGE

7 [Siemens.]
.8 [Total Protection Solutions.]

Substitution Limitations: No unif will be accepted as an “approved equal”
unless it meets the warranty, strength, safety features, performance
rafings, and all other requirements of this specification.

Product Options:

. The inclusion of a manufacturer in the following list does not
indicate the manufacturer meets all the requirements in this
specification. Likewise, the omission of a manufacturer is not
indicative of any lack of qualification. The manufacturer and
product must meet all the requirements of this specification.

2 The listing of specific manufacturers above does not imply
acceptance of their products that do not meet the specified
ratings, features and functions. Manufacturers listed above are not
relieved from meeting these specifications in their entirety.
Products in compliance with the specification and manufactured
by others not named will be considered only if pre-approved by
the Consultant ten (10) days prior to bid date.

PROTECTION DEVICES — GENERAL

N

Obtain all surge suppression devices through one source from a single
manufacturer.

SPD separate from panelboards. Integral SPDs not acceptable.

The SPD listed by recognized testing agency accredited by the Standards
Council of Canada, and bear a certification mark from that agency
indicating acceptance to Canadian standards, and to UL's 1283 and UL's
1449 standards (latest edition, latest revision), and not merely the
components or modules. Label all SPDs as a Type 2 for use in Type 1 and
Type 2 locations.

Protect all modes L-G, L-N, L-L, and N-G, have discrete suppression
circuitry in L-G, L-N, and N-G, and have bidirectional, positive, and
negative impulse protection. Line-to-neutral-to-ground protection is not
acceptable where line-to-ground is specified, and accordingly reduced
mode units with suppression circuitry built info only four modes are not
acceptable. In delta systems, line-to-ground-to-line protection is not
acceptable where line-to-line is specified.

If a disconnect switch is specified, the disconnect switch and the SPD as a
system shall be capable of interrupting up to a minimum 100 kA
symmetrical fault current with 600 VAC applied.
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.6

7

Suppression Components:

. Metal Oxide Varistors (MOVs).

2 Gas tubes, silicon avalanche diodes, or selenium cells: not
permitted.
3 Every suppression component of every mode, including N-G, shall

be protected by internal overcurrent and thermal
overtemperature confrols, such as through the use of Thermally
Protected MOVs (TPMOVs).

A4 Where SPD is not equipped with overtemperature controls, pack
all surge components, current carrying paths and fusing in fuse
grade silica sand or epoxy potting for arc quenching capability,
minimization of smoke and contaminates in the event of failure.

Internal Fusing - Overcurrent Protection

N Individually fuse each suppression component for safety and

performance.

2 Fusing shall be present in every mode, including Neutral-to-
Ground.

3 All overcurrent protection must be included within the device, and

not require external overcurrent protection.
Surge Current Rating
. Service Entrance: 200 kA per phase.
2 Distribution: 100 kA to 200 kA per phase.
3 Point of Use: 100 kA per phase.

Short Circuit Current Rating (SCCR), sometimes referred to as fault current
rating: minimum 100 kKA.

Nominal Discharge Current (In, or I-nominal):
. UL labelled with a minimum 10 kA I-nominal.

Maximum Continuous Operating Voltage (MCOV): The maximum
continuous operating voltage (MCOV) of all components not less than
125 per cent for a 120 V system, 120 per cent for 220 and 240 V systems,
and 115 per cent for 347 and 600 V systems.

. 277 V systems: 320 V MCOV.

2 480 V systems: 552 V MCOV.
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A2 Voltage Protection Ratings (VPRs) to not exceed the following:

Voltage L-N L-G N-G
208Y/120 800 V 800V 800 V
480Y/277 1200 V 1200 V 1200 V
600Y/347 1500 V 1500 V 1500 V
Voltage L-L L-G

480 Delta 1800 V 1800 V

600 Delta 2500 V 2500V

13 Minimum EMI/RFI filtering of -50 dB at 100 kHz.

.14 SPD enclosure:
N Minimum NEMA type 12 rating in indoor applications.
2 Minimum NEMA type 4 in outdoor applications.

.15 Diagnostics and Monitoring:

N Visual LED diagnostics to indicate failure of a suppression
component. Monitor every suppression component of every
mode, including N-G.

2 Form C dry contacts (NO or NC) for remote monitoring capability
to indicate the failure of any MOV in the unit.

3 Surge event counter with backup power source.

2.04  SERVICE ENTRANCE AND TRANSFER SWITCH SPDS

. CSA certified and labeled as a Type 2 device.

2 SPDs relying on an external breaker or fuse as supplemental overcurrent
protection do not meet the intent of this specification and will be
rejected.

3 CSA certified listed and labeled with a minimum I-nominal rating of 20 kA.

4 An approved disconnect switch provided as a means of service

disconnect if a 60 A breaker is not available.

.5 Connect SPD using the manufacturer's breaker/wire recommendations. If
recommendations are not available, use a 60 amp breaker and 6 AWG
cable with full size ground.

.6 Minimum Surge Current Rating: 200 kA per phase (100 kA per mode).
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2.05 DISTRIBUTION PANELBOARD AND MOTOR CONTROL CENTRE SPDS

N
2

.5

CSA certified listed and labeled as a Type 2 device.

SPDs relying on an external breaker or fuse as supplemental overcurrent
protection do not meet the intent of this specification and will be
rejected.

CSA certified listed and labeled with a minimum I-nominal rating of 20 kA.

SPD connected using the manufacturer’s breaker/wire recommendations.
If recommendations are not available a 60 A breaker and 6 AWG with full
size ground will be used.

Minimum Surge Current Rating: 100 kA per phase (50 kA per mode).

2.06  LIGHTING AND RECEPTACLE BRANCH CIRCUIT PANELBOARD SPDS

N
2

3. EXECUTION

CSA certified listed and labeled as a Type 2 device.

SPDs relying on an external breaker or fuse as supplemental overcurrent
protection do not meet the intent of this specification and will be
rejected.

CSA certified listed and labeled with a minimum I-nominal rating of 10 kA.

SPD connected using the manufacturer’s breaker/wire recommendations.
If ecommendations are not available a 60 A breaker and 6 AWG will be
used.

Minimum Surge Current Rafing: 100 kA per phase (50 kA per mode).

3.01 PRE-INSTALLATION MEETINGS

N

Pre-installation meetings: conduct pre-installation meeting one week prior
to commencing work of this Section and on-site installations to verify
project requirements, substrate conditions and co-ordination with other
building sub-tfrades, to review manufacturer's installation instructions and
warranty requirements.

3.02  FIELD QUALITY CONTROL

N

Have manufacturer of products supplied under this Section review Work
involved in the handling, installation, application, protection, and
cleaning of its products. Submit written reports in acceptable format to
verify compliance of Work with Confract in accordance with Section

01 33 00 and Section 01 78 00.
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2 Provide manufacturer's field services consisting of product use
recommendations and periodic site visits for inspection of product
installation in accordance with manufacturer's instructions.

3 Schedule site visits to review work at stages listed:

N After delivery and storage of products, and when preparatory
work on which the work of this Section depends is complete, but
before installation begins.

2 Twice during progress of work at é6 per cent and 99 per cent
complete.
3 Upon completion of the work, after cleaning is carried out.
A4 Obtain reports within three (3) days of review and submit immediately to

the Consultant.

3.03 EXAMINATION

N Verify service and separately derived system Neutral to Ground bonding
jumpers.

3.04  INSTALLATION

N Do complete installation in accordance with CSA C22.1, CSA C22.2 No. 0,
ANSI/IEEE C62.41, and all other applicable codes.

2 Manufacturer’s instructions:

. Install SPD in accordance with manufacturer’s installation
instructions with lead lengths as short and as straight as practically
possible. Lead lengths no greater than 600 mm (24 inches). Genftly
twist conductors together.

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

3 Connect SPD to service panel being protected via a circuit breaker for
each phase, based on the number of poles and the connecting wire size,
with a 100 A maximum.

4 Follow the SPD manufacturer’'s recommended installation practice as
outlined in the equipment installation manual. Ensure that all neutral
conductors are bonded to the system ground at the service entrance or
the serving isolation transformer prior to installation of the associated SPD.

) Installation position of SPD:
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3

Locate SPD adjacent to the panelboard, in a position as close as
possible to the neutral and ground lugs. Rearrange breaker
positions for SPDs to minimize the length of the phase, neutral, and
ground conductors.

Mount SPD as close as possible to panel being protected in a
position that will minimize lead lengths between suppressor and
control breaker(s) to which suppressor connects. Utilize conduit,
preferably metallic, to accomplish these connections with a
recommended minimum wire size of 10 AWG, a maximum wire size
of 4 AWG (for ease of dressing), or as noted on the single line
diagram. Do not extend suppressor leads beyond manufacturer's
recommended maximum length without specific engineering
approval. The rationale for this is the longer connecting leads
between the SPD and the power panel, the higher the residual
fransient voltage.

Locate surge suppressors as indicated and mount securely, plumb,
frue, and square to adjoining surfaces.

Install surface mounted surge suppressors on fire-retardant
plywood backboards as recommended in manufacturer's written
instructions. Where practical, group SPDs on common backboard
with other equipment.

Mount housings and enclosures on fire-retardant plywood
backboard with top not higher than 1.8 m (6 feet) above finished
floor.

Install units on a breaker, sized, where indicated, that meets or
exceeds the fault current rating of the switchgear or panelboard.

Connect SPD to service panel being protected via a circuit
breaker for each phase, based on the number of poles and the
connecting wire size. Connect SPD using the manufacturer’s
breaker/wire recommendations.

. If recommendations are not available, a 60 A breaker and
6 AWG phase, neutral, and ground conductors will be
used.

2 If the SPD is supplied with lead wires, match the overcurrent
protection to the 75 degree C ampacity of the wiring as
described in Ontario Electrical Safety Code, Table 2; i.e. a
30 A breaker to suit 10 AWG lead wires.

Install SPD in a neat, workmanlike manner. Dress leads as short and
as straight as possible and be consistent with recommended
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industry practices for the application on which these units are
installed. Bind phase, neutral, and ground conductors tightly (one
twist per 30 cm) over entire run, from suppressor to service panel,
and always use the shortest length of connecting cable possible.

4 If the SPD is supplied by the manufacturer with lead wires, cut
excess lead length.

End of Section
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		.2 Type 2 – Permanently connected Type 2 SPDs are intended for installation on the load side of the service equipment overcurrent device, including SPDs located at the branch panel.

		.3 Type 3 – Point of use SPDs that are installed with a minimum of 30 feet of conductor length from the service panel. These 30 feet of conductor length does not include conductors used to attach the SPD. Some examples of Type 3 SPDs are cord connecte...

		.4 Type 4 – component assemblies.

		.5 Type 5 – components.



		.3 L-G: measurements from phase to equipment grounding conductor as line terminals of utilization equipment.

		.4 L-L: measurements from phase to phase in a polyphase system, or from one line to another line in a single-phase system.

		.5 L-N: measurement from phase(s) to neutral for both single and three phase systems.

		.6 N-G: measurements from neutral to equipment grounding conductor at line terminal of utilization equipment.

		.7 Externally mounted SPD: Surge Protective Device (SPD) mounted outside of the power panel as a separate component.



		1.05 Submittals

		.1 Submit in accordance with Section 01 33 00.

		.2 Shop Drawings:

		.1 Line drawings or catalog sheets detailing dimensions and weight of enclosure, lifting and support points, and enclosure details.

		.2 Internal wiring diagram illustrating all modes of protection in each type of SPD required.

		.3 Wiring diagram showing all field connections and manufacturer’s recommended wire size, recommended circuit breaker or fuse size, required overcurrent protection type, and maximum lead length.



		.3 Provide the following product data:

		.1 Voltage Protection Ratings (VPRs), I-nominal ratings, Short Circuit Current Ratings, SPD type designations, dimensions showing construction, per mode and per phase peak surge current, modes of discrete suppression circuitry, warranty period, and re...

		.2 List and detail all protection systems such as fuses, disconnecting means, and protective features.



		.4 Submit product data for all components and accessories.

		.5 Manufacturer’s Installation Instructions:

		.1 Indicate application conditions and limitations of use stipulated by product testing agency specified under Regulatory Requirements.

		.2 Include instructions for storage, handling, protection, examination, preparation, installation, and starting of product.



		.6 Test reports:

		.1 Submit cover sheet of test report from a recognized independent testing laboratory certifying compliance with CSA C22.2 No. 269.2.

		.2 Provide verification that the SPD complies with CSA C22.2 No. 269.2.

		.3 Provide spectrum analysis of each unit based on MIL-STD-220C test procedures between 10 kHz and 100 kHz verifying the devices noise attenuation equals or exceeds values indicated in this section.

		.4 Documentation verifying Short Circuit Current Rating (SCCR).

		.5 Proof of UL 1283 listing for EMI filters.



		.7 Upon request, present unencapsulated but complete SPD for visual inspection; proprietary technology included. MOV type and quantity shall reflect kA ratings on cut sheets, verification of monitoring, thermal, overcurrent protection, etc.

		.8 Include the following information:

		.1 Data for each suppressor type indicating conductor sizes, conductor types, and connection configuration and lead lengths.

		.2 Manufacturer's certified test data indicating the ability of the product to meet or exceed requirements of this specification.

		.3 Drawings, with dimensions, indicating SPD mounting arrangement and lead length configuration, and mounting arrangement of any optional remote diagnostic equipment and assemblies.

		.4 List and detail all protection systems such as fuses, disconnecting means and protective materials.

		.5 Indicate SPD wiring, bonding, and grounding connections on wiring diagrams for each system. Include installation details demonstrating mechanical and electrical connections to equipment to be protected.

		.6 Wiring diagram of SPD diagnostic indicators.





		1.06 Closeout Submittals

		.1 Maintenance data: submit operation and maintenance data, and engineering data for incorporation into manual specified in Section 01 78 00.

		.2 Warranty document.



		1.07 Environmental Requirements

		.1 Operating temperature range: -40 degrees C to 70 degrees C (-40 degrees F to 160 degrees F).

		.2 Elevation: Operation up to 3 658 m (12 000 feet) above sea level.

		.3 Generate no appreciable magnetic fields.



		1.08 Delivery, Storage, and Handling

		.1 Deliver, store, and handle in accordance with Section 01 61 00.

		.2 Store materials in dry, secure location and protect from weather.

		.3 Protect from moisture and humidity.

		.4 Store in accordance with manufacturer's written instructions.

		.5 Waste management and disposal in accordance with Section 01 74 00.



		1.09 Manufacturer Warranty

		.1 Five-year warranty.

		.2 Since "Acts of Nature" or similar statements typically include the threat of lightning to which the SPD shall be exposed, any such clause limiting warranty responsibility in the general conditions of this specification shall not apply to this secti...



		1.10 Manufacturer Qualifications

		.1 Manufacturer regularly engaged in the design, manufacturing and testing of SPD’s of the types and ratings required for a period of not less than five years. Manufacturers requesting product approval must meet or exceed the written specification con...



		1.11 Quality Assurance

		.1 All SPDs manufactured by a single ISO 9001 registered company normally engaged in the design, development, and manufacture of such devices for electrical and electronic system equipment protection.

		.2 Manufacturer regularly engaged in the manufacture of surge suppression products for the specified categories for minimum of ten years.

		.3 Manufacturer shall offer repair or replacement service for all materials and components incorporated in the Surge Protective Devices.

		.4 Technical assistance (no cost to customer) provided by manufacturer through a factory representative or a local distributor and a factory staffed toll-free technical hotline.

		.5 Manufacturer shall provide a toll-free customer service phone number to facilitate all inquiries regarding product returns, warranty claims, purchasing requirements and payment or credit issues.

		.6 Listed to most recent edition of CSA C22.2 No. 269.2.

		.7 Products certified by a recognized testing agency accredited by the Standards Council of Canada, and bear a certification mark from that agency indicating acceptance to Canadian standards.

		.1 Equipment certification by one of the following bodies:

		.1 Listed by Underwriters Laboratories, Inc. and exhibit the cUL Listing Mark for the category "Surge Protective Devices" or SPD. Provide UL Listing Card under category VZCA7 (SPDs certified for Canada) to confirm compliance to CSA C22.2 No. 269.2, an...

		.2 Listed by ETL.

		.3 Certified by CSA Group.



		.2 SPD to be labeled with no less than a 100 kA Short Circuit Current Rating (SCCR).







		2. Products

		2.01 Outdated and Defunct Specification Criteria

		.1 Selection of SPD is not be made, solely, or in part, based upon any of the following ambiguous specifications, and obsolete terminology. These terms are no longer recognized by ANSI, NEMA, IEEE, or IEC standards as bonafide suppressor performance p...

		.1 A1 ringwave: removed in 2002 revisions of IEEE C62 documents.

		.2 Joule ratings: there is no recognized standard for SPD joule ratings.

		.3 NEMA LS-1: document rescinded by NEMA.

		.4 Response time: not endorsed by IEEE, NEMA, or UL as a valid SPD rating parameter.

		.5 Suppressed Voltage Ratings (SVR): terminology deprecated with UL 1449 third and subsequent editions.





		2.02 Manufacturers

		.1 Manufacturer List

		.1 Asco.

		.2 Citel.

		.3 Current Technology.

		.4 [Eaton.]

		.5 Mersen.

		.6 Raycap Electrical Protection Systems.

		.7 [Siemens.]

		.8 [Total Protection Solutions.]



		.2 Substitution Limitations: No unit will be accepted as an “approved equal” unless it meets the warranty, strength, safety features, performance ratings, and all other requirements of this specification.

		.3 Product Options:

		.1 The inclusion of a manufacturer in the following list does not indicate the manufacturer meets all the requirements in this specification. Likewise, the omission of a manufacturer is not indicative of any lack of qualification. The manufacturer and...

		.2 The listing of specific manufacturers above does not imply acceptance of their products that do not meet the specified ratings, features and functions. Manufacturers listed above are not relieved from meeting these specifications in their entirety....





		2.03 Surge Protection Devices – General

		.1 Obtain all surge suppression devices through one source from a single manufacturer.

		.2 SPD separate from panelboards. Integral SPDs not acceptable.

		.3 The SPD listed by recognized testing agency accredited by the Standards Council of Canada, and bear a certification mark from that agency indicating acceptance to Canadian standards, and to UL’s 1283 and UL’s 1449 standards (latest edition, latest ...

		.4 Protect all modes L-G, L-N, L-L, and N-G, have discrete suppression circuitry in L-G, L-N, and N-G, and have bidirectional, positive, and negative impulse protection. Line-to-neutral-to-ground protection is not acceptable where line-to-ground is sp...

		.5 If a disconnect switch is specified, the disconnect switch and the SPD as a system shall be capable of interrupting up to a minimum 100 kA symmetrical fault current with 600 VAC applied.

		.6 Suppression Components:

		.1 Metal Oxide Varistors (MOVs).

		.2 Gas tubes, silicon avalanche diodes, or selenium cells: not permitted.

		.3 Every suppression component of every mode, including N-G, shall be protected by internal overcurrent and thermal overtemperature controls, such as through the use of Thermally Protected MOVs (TPMOVs).

		.4 Where SPD is not equipped with overtemperature controls, pack all surge components, current carrying paths and fusing in fuse grade silica sand or epoxy potting for arc quenching capability, minimization of smoke and contaminates in the event of fa...



		.7 Internal Fusing - Overcurrent Protection

		.1 Individually fuse each suppression component for safety and performance.

		.2 Fusing shall be present in every mode, including Neutral-to-Ground.

		.3 All overcurrent protection must be included within the device, and not require external overcurrent protection.



		.8 Surge Current Rating

		.1 Service Entrance: 200 kA per phase.

		.2 Distribution: 100 kA to 200 kA per phase.

		.3 Point of Use: 100 kA per phase.



		.9 Short Circuit Current Rating (SCCR), sometimes referred to as fault current rating: minimum 100 kA.

		.10 Nominal Discharge Current (In, or I-nominal):

		.1 UL labelled with a minimum 10 kA I-nominal.



		.11 Maximum Continuous Operating Voltage (MCOV): The maximum continuous operating voltage (MCOV) of all components not less than 125 per cent for a 120 V system, 120 per cent for 220 and 240 V systems, and 115 per cent for 347 and 600 V systems.

		.1 277 V systems: 320 V MCOV.

		.2 480 V systems: 552 V MCOV.



		.12 Voltage Protection Ratings (VPRs) to not exceed the following:

		.13 Minimum EMI/RFI filtering of -50 dB at 100 kHz.

		.14 SPD enclosure:

		.1 Minimum NEMA type 12 rating in indoor applications.

		.2 Minimum NEMA type 4 in outdoor applications.



		.15 Diagnostics and Monitoring:

		.1 Visual LED diagnostics to indicate failure of a suppression component. Monitor every suppression component of every mode, including N-G.

		.2 Form C dry contacts (NO or NC) for remote monitoring capability to indicate the failure of any MOV in the unit.

		.3 Surge event counter with backup power source.





		2.04 Service Entrance and Transfer Switch SPDs

		.1 CSA certified and labeled as a Type 2 device.

		.2 SPDs relying on an external breaker or fuse as supplemental overcurrent protection do not meet the intent of this specification and will be rejected.

		.3 CSA certified listed and labeled with a minimum I-nominal rating of 20 kA.

		.4 An approved disconnect switch provided as a means of service disconnect if a 60 A breaker is not available.

		.5 Connect SPD using the manufacturer’s breaker/wire recommendations. If recommendations are not available, use a 60 amp breaker and 6 AWG cable with full size ground.

		.6 Minimum Surge Current Rating: 200 kA per phase (100 kA per mode).



		2.05 Distribution Panelboard and Motor Control Centre SPDs

		.1 CSA certified listed and labeled as a Type 2 device.

		.2 SPDs relying on an external breaker or fuse as supplemental overcurrent protection do not meet the intent of this specification and will be rejected.

		.3 CSA certified listed and labeled with a minimum I-nominal rating of 20 kA.

		.4 SPD connected using the manufacturer’s breaker/wire recommendations. If recommendations are not available a 60 A breaker and 6 AWG with full size ground will be used.

		.5 Minimum Surge Current Rating: 100 kA per phase (50 kA per mode).



		2.06 Lighting and Receptacle Branch Circuit Panelboard SPDs

		.1 CSA certified listed and labeled as a Type 2 device.

		.2 SPDs relying on an external breaker or fuse as supplemental overcurrent protection do not meet the intent of this specification and will be rejected.

		.3 CSA certified listed and labeled with a minimum I-nominal rating of 10 kA.

		.4 SPD connected using the manufacturer’s breaker/wire recommendations. If recommendations are not available a 60 A breaker and 6 AWG will be used.

		.5 Minimum Surge Current Rating: 100 kA per phase (50 kA per mode).





		3. Execution

		3.01 Pre-Installation Meetings

		.1 Pre-installation meetings: conduct pre-installation meeting one week prior to commencing work of this Section and on-site installations to verify project requirements, substrate conditions and co-ordination with other building sub-trades, to review...



		3.02 Field Quality Control

		.1 Have manufacturer of products supplied under this Section review Work involved in the handling, installation, application, protection, and cleaning of its products. 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 the work of this Section depends is complete, but before installation begins.

		.2 Twice during progress of work at 66 per cent and 99 per cent 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 the Consultant.



		3.03 Examination

		.1 Verify service and separately derived system Neutral to Ground bonding jumpers.



		3.04 Installation

		.1 Do complete installation in accordance with CSA C22.1, CSA C22.2 No. 0, ANSI/IEEE C62.41, and all other applicable codes.

		.2 Manufacturer’s instructions:

		.1 Install SPD in accordance with manufacturer’s installation instructions with lead lengths as short and as straight as practically possible. Lead lengths no greater than 600 mm (24 inches). Gently twist conductors together.

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



		.3 Connect SPD to service panel being protected via a circuit breaker for each phase, based on the number of poles and the connecting wire size, with a 100 A maximum.

		.4 Follow the SPD manufacturer’s recommended installation practice as outlined in the equipment installation manual. Ensure that all neutral conductors are bonded to the system ground at the service entrance or the serving isolation transformer prior ...

		.5 Installation position of SPD:

		.1 Locate SPD adjacent to the panelboard, in a position as close as possible to the neutral and ground lugs. Rearrange breaker positions for SPDs to minimize the length of the phase, neutral, and ground conductors.

		.2 Mount SPD as close as possible to panel being protected in a position that will minimize lead lengths between suppressor and control breaker(s) to which suppressor connects. Utilize conduit, preferably metallic, to accomplish these connections with...

		.3 Locate surge suppressors as indicated and mount securely, plumb, true, and square to adjoining surfaces.

		.4 Install surface mounted surge suppressors on fire-retardant plywood backboards as recommended in manufacturer's written instructions. Where practical, group SPDs on common backboard with other equipment.

		.5 Mount housings and enclosures on fire-retardant plywood backboard with top not higher than 1.8 m (6 feet) above finished floor.



		.6 Wiring:

		.1 Install units on a breaker, sized, where indicated, that meets or exceeds the fault current rating of the switchgear or panelboard.

		.2 Connect SPD to service panel being protected via a circuit breaker for each phase, based on the number of poles and the connecting wire size. Connect SPD using the manufacturer’s breaker/wire recommendations.

		.1 If recommendations are not available, a 60 A breaker and 6 AWG phase, neutral, and ground conductors will be used.

		.2 If the SPD is supplied with lead wires, match the overcurrent protection to the 75 degree C ampacity of the wiring as described in Ontario Electrical Safety Code, Table 2; i.e. a 30 A breaker to suit 10 AWG lead wires.



		.3 Install SPD in a neat, workmanlike manner. Dress leads as short and as straight as possible and be consistent with recommended industry practices for the application on which these units are installed. Bind phase, neutral, and ground conductors tig...

		.4 If the SPD is supplied by the manufacturer with lead wires, cut excess lead length.










Mulock House Adaptive LED INTERIOR LIGHTING Section 26 51 19
Re-Use, Newmarket Page 1 of 17
Project No. ED-22-107

1. GENERAL

1.01  SECTION INCLUDES

N Solid state, light emitting diode (LED) source interior luminaires.

2 New, fully infegrated luminaires for indoor applications.

1.02  RELATED REQUIREMENTS

. Section 26 09 23 - Lighting Control Devices.

2 Section 26 52 13.13 — Emergency Lighting.

1.03  REFERENCES
N CSA Group:

N CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition),
Safety Standard for Electrical Installations.

2 Ontario Electrical Safety Code (28th edition/2021).

3 CSA C22.2 No. 250.0 - Luminaires (Bi-National Standard, with UL
1598).

2 DesignlLights Consortium (DLC):
. Solid-State Lighting Technical Requirements v5.1, or latest edition.

2 Where the specifications do not explicitly call for DLC qualified LED
luminaires, the technical criteria provided in the DLC Technical
Requirements provide the basis of the requirements for this section
of the Specification.

3 Energy Star:

. Program Requirements for Luminaires - Eligibility Criteria, Version
1.2, or latest edition.

4 llluminating Engineering Society (IES):
. IES HB-10-11 - The Lighting Handbook, 10t Edition.

2 IES LM-79-08 — Approved Method: Electrical and Photometric
Measurements of Solid-State Lighting Products.

3 IES LM-80-08 - IES Approved Method for Measuring Lumen
Maintenance of LED Light Sources.
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4 IES TM-21-11 = IES Technical Memorandum on Projecting Long Term
Lumen Maintenance of LED Light Sources.

.5 IES TM-30-15 - IES Method for Evaluating Light Source Color
Rendition.
.5 IEEE 1789-2015 — [EEE Recommended Practices for Modulating Current in

High-Brightness LEDs for Mitigating Health Risks to Viewers.
.6 Naftional Electrical Manufacturer's Association (NEMA):
. SSL-1-10 - Electronic Drivers for LED Devices, Arrays, or Systems.
2 WD 6 - Wiring Devices - Dimensional Requirements.
1.04  DEFINITIONS

N CCT: Correlated colour temperature.

2 CRI: Colour-rendering index.

3 LED: Light Emitting Diode.

4 Lumen: Measured output of lamp and luminaire, or both.

5 Luminaire: Complete lighting fixture, including ballast housing if provided.

1.05 ACTION SUBMITTALS

. Refer to Section 01 33 00.

2 [Manufacturer reports: Provide a point-by-point photometric analysis of
the [pool], in accordance with the procedures laid out in IES
recommended practices fo demonstrate compliance with OBC
illumination requirements as described in 2012 OBC 3.11.10.1.(3) (a)(i).]

3 [Manufacturer reports: Provide a point-by-point photometric analysis of
the [parking garage], in accordance with the procedures laid out in IES
recommended practices fo demonstrate compliance with OBC and
municipal parking garage illumination requirements.]

4 Product submittals shall be accompanied by product specification sheets
or other documentation that includes the designed parameters as
detailed in this specification. These parameters include (but not limited
to):

. Maximum power in Watts.

N If a fransformer is used in conjunction with a driver (for
example on some 347 volt lighting circuits), the maximum
power shall include the transformer losses.
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1.06

1.07

1.08

1.09

1.10

2 L70 in hours, when extrapolated for the worse case operating
temperature. TM-21 report shall be submitted to demonstrate this.

3 Product submittals shall be accompanied by performance data
that is derived in accordance with appropriate IESNA testing
standards and tested in a laboratory that is NVLAP accredited for
Energy Efficient Lighting Products.

INFORMATIONAL SUBMITTALS

N

Installation instructions.

CLOSEOUT SUBMITTALS

N

Section 01 78 00: Submittals for project closeout.

2 Submit manufacturer's operation and maintenance instructions for each
product.

3 Warranty information.

QUALIFICATIONS

N

Manufacturer: Company specializing in manufacturing the products
specified in this section with minimum five years documented experience.

REGULATORY REQUIREMENTS

N

Products shall be listed and classified by CSA (Canadian Standards
Association), ULC (Underwriter’s Laboratories of Canada), or certified by
recognized independent testing organizations that test o CSA standards.

Products shall be certified by a recognized testing agency accredited by
the Standards Council of Canada and bear a certification mark from that
agency.

All luminaires shall be listed and labeled for installation in fireproof or non-
fireproof construction, dry, damp, or wet locations as required.

Recessed fixtures mounted in an insulated ceiling shall be listed for use in
insulated ceilings.

DELIVERY, STORAGE, AND HANDLING

N

2

Deliver, store and handle materials in accordance with Section 01 61 00.

Deliver materials to site in original factory packaging, labelled with
manufacturer's name, address.
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1.11 EXTRA STOCK MATERIALS

N Refer to Section 01 78 00.
2 Provide the following additional equipment as listed herein.

N Provide an additional 2 per cent spare luminaires of each new
type to be provided.

2 Provide 1 per cent of each plastic lens type.

3 Provide three of each type of any special tools required for system
use and maintenance.

1.12  WARRANTY
N Refer to Section 01 78 00 and Section 26 05 00.

2 The manufacturer shall provide a warranty against loss of performance
and defects in materials and workmanship for the luminaires for a period
of 5 years after acceptance of the luminaires. Warranty shall cover all
components comprising the luminaire.

3 All warranty documentation shall be provided to customer prior to the first
shipment.
4 LED Luminaires shall have a manufacturer's warranty for a period of not

less than five years.

.5 LED boards, drivers and associated components shall have a warranty of
5 years on the LEDs, 5 years on the driver, 10 years on the paint finish.

2. PRODUCTS

201  MANUFACTURERS

. As noted on Lighting Fixture Schedule.

2.02 INDOOR LED LUMINAIRES, GENERAL

B Initial delivered lumens — thermal losses should be less than 10 per cent
when operated at a steady state at an average ambient operating
temperature of 25 degrees C, and opfical losses should be less than 15
per cent.

2 Average Delivered Lumens — Average delivered lumens over 50 000 hours
should be minimum of 85 per cent of initial delivered lumens.

3 All luminaires shall be tested per LM79/80 and published L70 data.
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4 Colour rendition:

N

Interior luminaires with a CRI greater than or equal to 90, or as
indicated on the lighting fixture schedule.

Where minimum 90 CRI is indicated, the following may be
considered acceptable in lieu, subject to confirmation with the
Consultant by means of a Request for Interpretation during the bid
period:

1 CRI (Ra) = 90.
2 CRI (Ra) = 80 and R9 (R9) = 50.

3 IES Rf 278, IES Rg = 100, -1% < IES Rcs,h1 < 15%.

5 Correlated colour temperature as indicated on the lighting fixture
schedule.

.6 Accessibility and Maintenance:

N

All LED luminaires shall be field serviceable, with LED arrays, LED
modules, drivers, etc. fully serviceable and easily accessible. In the
case of recessed ceiling mounted, and in the case of surface
mounted ceiling fixtures, these components must be accessible
from below. Luminaires in which any of these components are
accessible only from above are not acceptable.

Ballasts, drivers, LED arrays, LED modules, and lamps shall be
serviceable while the fixture is in its normally installed position.
Ballasts or drivers shall not be mounted to removable reflectors or
wireway covers unless so specified. In the case of ceiling mounted
luminaires, the serviceable components must be accessible from
below.

7 Housings:

N

Formed to prevent warping and sagging. Housing, frim, and lens
frame shall be frue, straight (unless intfentionally curved), and
parallel to each other as designed.

Sheeft steel housings to be minimum 20 gauge.

Wireways and fittings: free of burrs and sharp edges, and shall
accommodate internal and branch circuit wiring without damage
to the wiring.

When installed, any exposed fixture housing surface, frim frame,
door frame, and lens frame shall be free of light leaks.
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5 Hinged door frames shall operate smoothly without binding.
Latches shall function easily by finger action without the use of
tools.

.6 Drivers shall not be mounted to removable reflectors or wireway
covers unless so specified.

.8 Mechanical Safety: Lighting fixture closures (lens doors, tfrim frame, hinged

housings, etfc.) shall be retained in a secure manner by captive screws,

chains,

aircraft cable, captive hinges, or fasteners such that they cannot

be accidentally dislodged during normal operation or routine
maintenance.

.9 Metal Finishes:

N

.10 Wiring:

2

Fixture finish and construction to meet ULC listings and CSA
certifications related to intended installation.

All metal components of fixtures shall be painted after fabrication
to mitigate raw metal edges, and thus prevent premature
corrosion.

The manufacturer shall apply standard finish (unless otherwise
specified) over a corrosion-resistant primer, after cleaning to free
the metal surfaces of rust, grease, dirt and other deposits. Edges of
pre-finished sheet metal exposed during forming, stamping or
shearing processes shall be finished in a similar corrosion resistant
manner to match the adjacent surface(s). Fixture finish shall be
free of stains or evidence of rusting, blistering, or flaking, and shall
be applied after fabrication.

Interior light reflecting finishes shall be white with not less than 85
per cent reflectance, except where otherwise shown on the
drawing.

Lighting fixtures shall have a specific means for grounding metallic
wireways and housings fo an equipment grounding conductor.

Supplied complete with a luminaire disconnect plug.

1 Control of Visual Perceptions of Temporal Light Modulation (flicker):

N

All electric lights (except decorative lights, emergency lights and
other special-purpose lighting) used in regularly occupied spaces
meet at least one of the following requirements for flicker:

N A minimum frequency of 90 Hz at all 10% intervals from 10%
fo 100% light output.
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2.03

2 LED products with a “low risk” level of flicker (light
modulation) of less than 5%, especially below 90 Hz
operation as defined by IEEE standard 1789-2015 LED.

DRIVERS, GENERAL

N

2

Noow

Electronic LED drivers shall be integral to the luminaire, and be designed
to be accessible in the field for replacement and servicing.

Input Voltage:

J Driver with a voltage range of (120-277) +/- 10% or (347-480) +/-
10%.

2 Refer to lighting fixture schedule.

3 For luminaires connected to a 347 volt circuit and utilizing a

natively 120-277 volt driver, provide an appropriately sized step
down fransformer.

Input frequency 60 Hz.

Load regulation: +/- 1 per cent from no load to full load.

Output ripple less than 10 per cent.

Ouftput should be isolated.

Case temperature: rated for -40 degrees C through +80 degrees C.

Overheat protection, self-limited short circuit protection and overload
protected.

Primary fused.

Driver life rating not less than 50 000 hours

Power Factor and Total Harmonic Distortion

N Power factor of greater than or equal to 0.9 at full load.
2 THD of less than or equal to 20 per cent at full load.
Dimming Control:

N Coordinate with Section 26 09 23.

2 0-10 V dimming control typical for all fixtures unless otherwise
noted.
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Control range: 10 per cent to 100 per cent typical, unless noted
otherwise.

Provide a mock-up to demonstrate the luminaire is free of flicker
throughout the dimming range when used with the dimming
conftrollers described in related sections.

2.04  INTERIOR WALL-WASH LED LUMINAIRES

N Minimum Light Output: 575 Im.

2 Zonal lumen density:

N

Minimum 60 per cent between 0 degrees and 90 degrees from
nadir.

Minimum 60 per cent of the lumens must be produced in the
“forward” hemisphere, towards the wall.

3 Minimum luminaire efficacy: 45 lumens per watt.

4 Correlated Colour Temperature (CCT): 3500 K

.5 Colour Rendition Index (CRI): 80 CRI minimum.

.6 Minimum L70 lumen maintenance to occur at 50 000 hours in accordance

with LM-80 testing data and TM-21 extrapolation.

2.05 TRACK OR MONO-POINT DIRECTIONAL LED LUMINAIRES

. Minimum Light Output: 250 Im.

2 Zonal lumen density:

N

Minimum 85 per cent between 0 degrees and 90 degrees from
nadir.

3 Minimum luminaire efficacy: 45 lumens per watt.

4 Correlated Colour Temperature (CCT): 3500 K

.5 Colour Rendition Index (CRI): 80 CRI minimum.

.6 Minimum L70 lumen maintenance to occur at 50 000 hours in accordance
with LM-80 testing data and TM-21 extrapolation.

206 DOWNLIGHT LUMINAIRES

N Minimum Light Output: 500 Im.
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2.07

2.08

Zonal lumen density: Minimum 75 per cent between 0 degrees and 60
degrees from nadir.

Minimum luminaire efficacy: 45 lumens per watt.
Correlated Colour Temperature (CCT): 3500 K
Colour Rendition Index (CRI): 80 CRI minimum.

Minimum L70 lumen maintenance to occur at 50 000 hours in accordance
with LM-80 testing data and TM-21 extrapolation.

NOMINAL 610 MM BY 4610 MM (2 FOOT BY 2 FOOT] LUMINAIRES FOR AMBIENT

LIGHTING OF INTERIOR SPACES

N
2

Minimum Light Output: 2 000 Im.
Zonal lumen density:

N Minimum 75 per cent between 0 degrees and 60 degrees from
nadir.

Spacing Criteria:

. 0 degrees to 180 degrees: 1.0 to 2.0

2 90 degrees to 270 degrees: 1.0 t0 2.0
Minimum luminaire efficacy: 85 lumens per watt.
Correlated Colour Temperature (CCT): 3500 K
Colour Rendition Index (CRI): 80 CRI minimum.

Minimum L70 lumen maintenance to occur at 50 000 hours in accordance
with LM-80 testing data and TM-21 extrapolation.

NOMINAL 305 MM BY 1220 MM (1 FOOT BY 4 FOOT) LUMINAIRES FOR AMBIENT

LIGHTING OF INTERIOR SPACES

N
2

Minimum Light Output: 1 500 Im.
Zonal lumen density:

B Minimum 75 per cent between 0 degrees and 60 degrees from
nadir.

Spacing Criteria:

. 0 degrees to 180 degrees: 1.0-2.0
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2.09

2.10

2 90 degrees to 270 degrees: 1.0-2.0
Minimum luminaire efficacy: 85 lumens per watt.
Correlated Colour Temperature (CCT): 3500 K
Colour Rendition Index (CRI): 80 CRI minimum.

Minimum L70 lumen maintenance to occur at 50 000 hours in accordance
with LM-80 testing data and TM-21 extrapolation.

NOMINAL 610 MM BY 1220 MM (2 FOOT BY 4 FOOT) LUMINAIRES FOR AMBIENT

LIGHTING OF INTERIOR SPACES

N
2

Minimum Light Output: 3 000 Im.
Zonal lumen density:

. Minimum 75 per cent between 0 degrees and 60 degrees from
nadir.

Spacing Criteria:

. 0 degrees to 180 degrees: 1.0-2.0

2 90 degrees to 270 degrees: 1.0-2.0
Minimum luminaire efficacy: 85 lumens per watt.
Correlated Colour Temperature (CCT): 3500 K
Colour Rendition Index (CRI): 80 CRI minimum.

Minimum L70 lumen maintenance to occur at 50 000 hours in accordance
with LM-80 testing data and TM-21 extrapolation.

LINEAR AMBIENT LUMINAIRES: INDIRECT

Minimum Light Output: 500 Im per foot.
Zonal lumen density:

B Minimum 50 per cent between 90 degrees and 150 degrees from
nadir.

Minimum luminaire efficacy: 85 lumens per watt.
Correlated Colour Temperature (CCT): 3500 K

Colour Rendition Index (CRI): 80 CRI minimum.
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.6 Minimum L70 lumen maintenance to occur at 50 000 hours in accordance
with LM-80 testing data and TM-21 extrapolation.

2.11 LINEAR AMBIENT LUMINAIRES: INDIRECT/DIRECT

N Minimum Light Output: 500 Im per foot.
2 Zonal lumen density:

N Minimum 25 per cent between 0 degrees and 60 degrees from

nadir.
2 Minimum 50 per cent between 90 degrees and 150 degrees from
nadir.
3 Minimum luminaire efficacy: 85 lumens per watt.

A4 Correlated Colour Temperature (CCT): 3500 K
.5 Colour Rendition Index (CRI): 80 CRI minimum.

.6 Minimum L70 lumen maintenance to occur at 50 000 hours in accordance
with LM-80 testing data and TM-21 extrapolation.

2.12  LINEAR AMBIENT LUMINAIRES: DIRECT/INDIRECT

. Minimum Light Output: 500 Im per foot.
2 Zonal lumen density:

. Minimum 40 per cent between 0 degrees and 60 degrees from
nadir.

2 Minimum 35 per cent between 90 degrees and 150 degrees from
nadir.

Minimum luminaire efficacy: 85 lumens per watt.

Noow

Correlated Colour Temperature (CCT): 3500 K
.5 Colour Rendition Index (CRI): 80 CRI minimum.

.6 Minimum L70 lumen maintenance to occur at 50 000 hours in accordance
with LM-80 testing data and TM-21 extrapolation.

2.13  LINEAR AMBIENT LUMINAIRES: DIRECT

N Minimum Light Output: 375 Im per foot.

2 Zonal lumen density:
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2.14

2.15

2.16

N Minimum 40 per cent between 0 degrees and 60 degrees from
nadir.

Minimum luminaire efficacy: 85 lumens per watt.
Correlated Colour Temperature (CCT): 3500 K
Colour Rendition Index (CRI): 80 CRI minimum.

Minimum L70 lumen maintenance to occur at 50 000 hours in accordance
with LM-80 testing data and TM-21 extrapolation.

HIGH-BAY LUMINAIRES FOR COMMERCIAL AND INDUSTRIAL BUILDINGS

Minimum Light Output: 10 000 Im.
Zonal lumen density:

. Minimum 30 per cent between 20 degrees and 50 degrees from
nadir.

Minimum luminaire efficacy: 80 lumens per watt.
Correlated Colour Temperature (CCT): 4000 K
Colour Rendition Index (CRI): 70 CRI minimum.

Minimum L70 lumen maintenance to occur at 35 000 hours in accordance
with LM-80 testing data and TM-21 extrapolation.

LOW-BAY LUMINAIRES FOR COMMERCIAL AND INDUSTRIAL BUILDINGS

N

2

Minimum Light Output: 5 000 Im.
Zonal lumen density:

. Minimum 30 per cent between 20 degrees and 50 degrees from
nadir.

Minimum luminaire efficacy: 80 lumens per watt.
Correlated Colour Temperature (CCT): 4000 K
Colour Rendition Index (CRI): 70 CRI minimum.

Minimum L70 lumen maintenance to occur at 35 000 hours in accordance
with LM-80 testing data and TM-21 extrapolation.

HIGH-BAY AISLE LUMINAIRES

N

Minimum Light Output: 10 000 Im.
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2 Zonal lumen density:

N Minimum 30 per cent between 0 degrees and 20 degrees from

nadir.
2 Minimum 50 per cent between 20 degrees and 50 degrees from
nadir.
3 Minimum luminaire efficacy: 80 lumens per watt.

A4 Correlated Colour Temperature (CCT): 4000 K
5 Colour Rendition Index (CRI): 70 CRI minimum.

.6 Minimum L70 lumen maintenance to occur at 35 000 hours in accordance
with LM-80 testing data and TM-21 extrapolation.

3. EXECUTION

3.01  VERIFICATION OF CONDITIONS

N Coordinate the lighting system installation with the relevant tfrades so as to
eliminate interferences with hangers, mechanical ducts, sprinklers, piping,
steel, etc.

3.02  INSTALLATION

N Install lighting equipment, including but not limited to luminaires, controls,
auxiliary devices and the integration of same in strict conformance with all
manufacturers' recommendations and instructions the securing of which
shall be the responsibility of the Confractor.

2 Integrate luminaires with controls in accordance with respective luminaire
manufacturers' and controls manufacturers' recommendations and
instructions and to provide a complete, trouble-free operation without
compromising safety, code and CSA requirements.

3 Seal all luminaires for wet locations (i.e. all knock-outs, all pipe and wire
enfrances, etc.) as is standard industry practice to prevent water from
entering luminaires.

4 Luminaire Alignment:

. Locate recessed ceiling luminaires as indicated on reflected
ceiling plan. Install recessed luminaires to permit removal from
below. Include accessories and materials to meet applicable
codes and regulatory requirements.
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.8
.9

Align luminaires mounted in continuous rows to form straight
uninterrupted line.

Align luminaires mounted individually parallel or perpendicular to
building grid lines.

Install surface mounted luminaires plumb and adjust to align with
building lines and with each other. Secure to prevent movement.

Locate and install luminaires as indicated. Mounting heights and
configuration of the luminaires shall be as specified in the
Luminaire Schedule portion of the Specification or indicated on
the drawings, and where conflicts exist, as approved by the
Consultant.

Installed all luminaires plumb and true and level as viewed from all
directions unless specifically identified otherwise in the Lighting
Fixture Schedule. Luminaires shall remain plumb and true without
contfinual adjustment or visibly obvious means beyond what is
shown on luminaire submittal drawings.

For installation in suspended ceilings, ensure that the luminaires are
supported such that there is no resultant bowing or deflection of
the ceiling system greater than 1/360 of the length of the total
span of the ceiling member.

Install recessed luminaires using accessories and firestopping materials to
meet regulatory requirements for fire rating.

Whenever a luminaire or its hanger canopy is installed directly to a surface
mounted junction box, use a finishing ring painted to match the ceiling to
conceal the junction box.

Suspended Luminaires:

N

Install suspended luminaires and exit signs using pendants
supported from swivel hangers. Provide pendant length required
to suspend luminaire at indicated height.

Suspended luminaires shall be installed plumb and true and level
unless specifically identified otherwise in the Luminaire Schedule
portion of this Specification and at a height from finished floor as
specified on the drawings, details and Luminaire Schedule. In
cases where this is impractical, refer fo the Consultant for a
decision. All appurtenances shall be consistently organized for a
neat, uniform appearance.

Install wall mounted luminaires at height as indicated.

Accessories:
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3.03

3.04

J Reflector cones, louvers, baffles, lenses, frims and other decorative
elements shall be installed after completion of ceiling file
installation, plastering, painting and general cleanup.

2 Install accessories provided with each luminaire.

3 All accessories shall be properly installed and adjusted by
Contractor in accordance with specification and installation
instructions. Any spare items shall be clearly labeled (indicate type
of accessory and associated luminaire types).

TESTING AND ADJUSTMENT

N As required, all adjustable luminaires shall be aimed, focused, locked,
etc., by the Contractor under the observation of the Consultant. As
aiming and adjusting is completed, locking setscrews and bolts and nuts
shall be tightened securely by the Conftractor.

2 For luminaires with field selectable lumen output and/or CCT, ensure the
correct setting matches the intfended set points.

3 All ladders, scaffolds, lifts, etc. required for aiming and adjusting luminaires
shall be furnished by the Contractor.

A4 Where possible, units shall be focused during the normal working day.
However, where daylight interferes with seeing lighting effects, aiming
shall be accomplished at night.

LUMINAIRE SUPPORTS

N

2

Provide adequate support to suit ceiling system.

Support luminaires independently of ceiling framing, unless ceiling is
certified by the manufacturer to support weight of installed devices.
Confirm if T-bar ceilings are metric or imperial and provide luminaires to
suit ceiling dimensions.

Provide chain hangers for new and existing luminaires.
Install clips to secure recessed grid-supported luminaires in place.

Fixtures supported by suspended ceiling systems shall be securely
fastened to the ceiling framing member by mechanical means, such as
bolts, screws, or rivets. Ceiling framing members must be securely
aftached to each other and to the building structure as required by all
applicable codes and standards. Use of infegral clips is not acceptable.
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3.05

3.06

3.07

WIRING

N

Use SPC?0 conductors for final connections to luminaires (including 0-10 V
dimming conductors for applicable luminaires).

Install luminaire disconnect plugs on all new luminaires not provided as
such from the manufacturer.

Connect luminaires to branch circuit outlets provided under Section
26 05 33.13 using flexible conduit.

Make wiring connections to branch circuit using building wire with
insulation suitable for temperature conditions within luminaire.

Bond products and metal accessories to branch circuit equipment
grounding conductor.

FIELD QUALITY CONTROL

N

Operate each luminaire after installation and connection. Inspect for
proper connection and operation.

Make wiring connections to the branch circuit using building wire with
insulation suitable for temperature conditions within luminaire.

Occupancy Sensors.

. Locate and aim sensors in the correct location required for
complete and proper volumetric coverage within the range of
coverage(s) of controlled areas.

2 Rooms shall have 90 per cent to 100 per cent coverage to
completely cover the controlled area to accommodate all
occupancy habits of single or multiple occupants at any location
within the room.

3 Exercise proper judgment in executing the work to ensure the best
possible installation in the available space and to overcome local
difficulties due to space limitations or interference of structural
components.

CLEANING

.

Thoroughly clean all luminaires and accessories after installation. All
fingerprints, dirt, tar, smudges, drywall mud, dust, efc. shall be removed by
the Confractor from the luminaire bodies, reflectors, trims, and lens or
louvers prior to final acceptance. All reflectors shall be free of paint other
than factory-applied, if any. All reflectors, cones and lenses shall be
cleaned only according to manufacturers' instructions.
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3.08

Clean electrical parts to remove conductive and deleterious materials.
Remove dirt and debris from enclosures.

Clean photometric control surfaces as recommended by manufacturer.
Clean finishes and fouch up damage.

Luminaire finishes which are disturbed in any way during construction shall
be touched up or refinished in a manner satisfactory to the Consultant.

COMMISSIONING

N

In accordance with Section 26 08 50.

End of Section





		1. General

		1.01 Section Includes

		.1 Solid state, light emitting diode (LED) source interior luminaires.

		.2 New, fully integrated luminaires for indoor applications.



		1.02 Related Requirements

		.1 Section 26 09 23 – Lighting Control Devices.

		.2 Section 26 52 13.13 – Emergency Lighting.



		1.03 References

		.1 CSA Group:

		.1 CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition), Safety Standard for Electrical Installations.

		.2 Ontario Electrical Safety Code (28th edition/2021).

		.3 CSA C22.2 No. 250.0 - Luminaires (Bi-National Standard, with UL 1598).



		.2 DesignLights Consortium (DLC):

		.1 Solid-State Lighting Technical Requirements v5.1, or latest edition.

		.2 Where the specifications do not explicitly call for DLC qualified LED luminaires, the technical criteria provided in the DLC Technical Requirements provide the basis of the requirements for this section of the Specification.



		.3 Energy Star:

		.1 Program Requirements for Luminaires - Eligibility Criteria, Version 1.2, or latest edition.



		.4 Illuminating Engineering Society (IES):

		.1 IES HB-10-11 – The Lighting Handbook, 10th Edition.

		.2 IES LM-79-08 – Approved Method: Electrical and Photometric Measurements of Solid-State Lighting Products.

		.3 IES LM-80-08 – IES Approved Method for Measuring Lumen Maintenance of LED Light Sources.

		.4 IES TM-21-11 – IES Technical Memorandum on Projecting Long Term Lumen Maintenance of LED Light Sources.

		.5 IES TM-30-15 – IES Method for Evaluating Light Source Color Rendition.



		.5 IEEE 1789-2015 – IEEE Recommended Practices for Modulating Current in High-Brightness LEDs for Mitigating Health Risks to Viewers.

		.6 National Electrical Manufacturer’s Association (NEMA):

		.1 SSL-1-10 – Electronic Drivers for LED Devices, Arrays, or Systems.

		.2 WD 6 - Wiring Devices - Dimensional Requirements.





		1.04 Definitions

		.1 CCT: Correlated colour temperature.

		.2 CRI: Colour-rendering index.

		.3 LED: Light Emitting Diode.

		.4 Lumen: Measured output of lamp and luminaire, or both.

		.5 Luminaire: Complete lighting fixture, including ballast housing if provided.



		1.05 Action Submittals

		.1 Refer to Section 01 33 00.

		.2 [Manufacturer reports: Provide a point-by-point photometric analysis of the [pool], in accordance with the procedures laid out in IES recommended practices to demonstrate compliance with OBC illumination requirements as described in 2012 OBC 3.11.1...

		.3 [Manufacturer reports: Provide a point-by-point photometric analysis of the [parking garage], in accordance with the procedures laid out in IES recommended practices to demonstrate compliance with OBC and municipal parking garage illumination requi...

		.4 Product submittals shall be accompanied by product specification sheets or other documentation that includes the designed parameters as detailed in this specification. These parameters include (but not limited to):

		.1 Maximum power in Watts.

		.1 If a transformer is used in conjunction with a driver (for example on some 347 volt lighting circuits), the maximum power shall include the transformer losses.



		.2 L70 in hours, when extrapolated for the worse case operating temperature. TM-21 report shall be submitted to demonstrate this.

		.3 Product submittals shall be accompanied by performance data that is derived in accordance with appropriate IESNA testing standards and tested in a laboratory that is NVLAP accredited for Energy Efficient Lighting Products.





		1.06 Informational Submittals

		.1 Installation instructions.



		1.07 Closeout Submittals

		.1 Section 01 78 00: Submittals for project closeout.

		.2 Submit manufacturer's operation and maintenance instructions for each product.

		.3 Warranty information.



		1.08 Qualifications

		.1 Manufacturer: Company specializing in manufacturing the products specified in this section with minimum five years documented experience.



		1.09 Regulatory Requirements

		.1 Products shall be listed and classified by CSA (Canadian Standards Association), ULC (Underwriter’s Laboratories of Canada), or certified by recognized independent testing organizations that test to CSA standards.

		.2 Products shall be certified by a recognized testing agency accredited by the Standards Council of Canada and bear a certification mark from that agency.

		.3 All luminaires shall be listed and labeled for installation in fireproof or non-fireproof construction, dry, damp, or wet locations as required.

		.4 Recessed fixtures mounted in an insulated ceiling shall be listed for use in insulated ceilings.



		1.10 Delivery, Storage, and Handling

		.1 Deliver, store and handle materials in accordance with Section 01 61 00.

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



		1.11 Extra Stock Materials

		.1 Refer to Section 01 78 00.

		.2 Provide the following additional equipment as listed herein.

		.1 Provide an additional 2 per cent spare luminaires of each new type to be provided.

		.2 Provide 1 per cent of each plastic lens type.

		.3 Provide three of each type of any special tools required for system use and maintenance.





		1.12 Warranty

		.1 Refer to Section 01 78 00 and Section 26 05 00.

		.2 The manufacturer shall provide a warranty against loss of performance and defects in materials and workmanship for the luminaires for a period of 5 years after acceptance of the luminaires. Warranty shall cover all components comprising the luminaire.

		.3 All warranty documentation shall be provided to customer prior to the first shipment.

		.4 LED Luminaires shall have a manufacturer’s warranty for a period of not less than five years.

		.5 LED boards, drivers and associated components shall have a warranty of 5 years on the LEDs, 5 years on the driver, 10 years on the paint finish.





		2. Products

		2.01 Manufacturers

		.1 As noted on Lighting Fixture Schedule.



		2.02 Indoor LED Luminaires, General

		.1 Initial delivered lumens – thermal losses should be less than 10 per cent when operated at a steady state at an average ambient operating temperature of 25 degrees C, and optical losses should be less than 15 per cent.

		.2 Average Delivered Lumens – Average delivered lumens over 50 000 hours should be minimum of 85 per cent of initial delivered lumens.

		.3 All luminaires shall be tested per LM79/80 and published L70 data.

		.4 Colour rendition:

		.1 Interior luminaires with a CRI greater than or equal to 90, or as indicated on the lighting fixture schedule.

		.2 Where minimum 90 CRI is indicated, the following may be considered acceptable in lieu, subject to confirmation with the Consultant by means of a Request for Interpretation during the bid period:

		.1 CRI (Ra) ≥ 90.

		.2 CRI (Ra) ≥ 80 and R9 (R9) ≥ 50.

		.3 IES Rf ≥ 78, IES Rg ≥ 100, -1% ≤ IES Rcs,h1 ≤ 15%.





		.5 Correlated colour temperature as indicated on the lighting fixture schedule.

		.6 Accessibility and Maintenance:

		.1 All LED luminaires shall be field serviceable, with LED arrays, LED modules, drivers, etc. fully serviceable and easily accessible. In the case of recessed ceiling mounted, and in the case of surface mounted ceiling fixtures, these components must ...

		.2 Ballasts, drivers, LED arrays, LED modules, and lamps shall be serviceable while the fixture is in its normally installed position. Ballasts or drivers shall not be mounted to removable reflectors or wireway covers unless so specified. In the case ...



		.7 Housings:

		.1 Formed to prevent warping and sagging. Housing, trim, and lens frame shall be true, straight (unless intentionally curved), and parallel to each other as designed.

		.2 Sheet steel housings to be minimum 20 gauge.

		.3 Wireways and fittings: free of burrs and sharp edges, and shall accommodate internal and branch circuit wiring without damage to the wiring.

		.4 When installed, any exposed fixture housing surface, trim frame, door frame, and lens frame shall be free of light leaks.

		.5 Hinged door frames shall operate smoothly without binding. Latches shall function easily by finger action without the use of tools.

		.6 Drivers shall not be mounted to removable reflectors or wireway covers unless so specified.



		.8 Mechanical Safety: Lighting fixture closures (lens doors, trim frame, hinged housings, etc.) shall be retained in a secure manner by captive screws, chains, aircraft cable, captive hinges, or fasteners such that they cannot be accidentally dislodge...

		.9 Metal Finishes:

		.1 Fixture finish and construction to meet ULC listings and CSA certifications related to intended installation.

		.2 All metal components of fixtures shall be painted after fabrication to mitigate raw metal edges, and thus prevent premature corrosion.

		.3 The manufacturer shall apply standard finish (unless otherwise specified) over a corrosion-resistant primer, after cleaning to free the metal surfaces of rust, grease, dirt and other deposits. Edges of pre-finished sheet metal exposed during formin...

		.4 Interior light reflecting finishes shall be white with not less than 85 per cent reflectance, except where otherwise shown on the drawing.



		.10 Wiring:

		.1 Lighting fixtures shall have a specific means for grounding metallic wireways and housings to an equipment grounding conductor.

		.2 Supplied complete with a luminaire disconnect plug.



		.11 Control of Visual Perceptions of Temporal Light Modulation (flicker):

		.1 All electric lights (except decorative lights, emergency lights and other special-purpose lighting) used in regularly occupied spaces meet at least one of the following requirements for flicker:

		.1 A minimum frequency of 90 Hz at all 10% intervals from 10% to 100% light output.

		.2 LED products with a “low risk” level of flicker (light modulation) of less than 5%, especially below 90 Hz operation as defined by IEEE standard 1789-2015 LED.







		2.03 Drivers, General

		.1 Electronic LED drivers shall be integral to the luminaire, and be designed to be accessible in the field for replacement and servicing.

		.2 Input Voltage:

		.1 Driver with a voltage range of (120-277) +/- 10% or (347-480) +/- 10%.

		.2 Refer to lighting fixture schedule.

		.3 For luminaires connected to a 347 volt circuit and utilizing a natively 120-277 volt driver, provide an appropriately sized step down transformer.



		.3 Input frequency 60 Hz.

		.4 Load regulation: +/- 1 per cent from no load to full load.

		.5 Output ripple less than 10 per cent.

		.6 Output should be isolated.

		.7 Case temperature: rated for -40 degrees C through +80 degrees C.

		.8 Overheat protection, self-limited short circuit protection and overload protected.

		.9 Primary fused.

		.10 Driver life rating not less than 50 000 hours

		.11 Power Factor and Total Harmonic Distortion

		.1 Power factor of greater than or equal to 0.9 at full load.

		.2 THD of less than or equal to 20 per cent at full load.



		.12 Dimming Control:

		.1 Coordinate with Section 26 09 23.

		.2 0-10 V dimming control typical for all fixtures unless otherwise noted.

		.3 Control range: 10 per cent to 100 per cent typical, unless noted otherwise.

		.4 Provide a mock-up to demonstrate the luminaire is free of flicker throughout the dimming range when used with the dimming controllers described in related sections.





		2.04 Interior Wall-Wash LED Luminaires

		.1 Minimum Light Output: 575 lm.

		.2 Zonal lumen density:

		.1 Minimum 60 per cent between 0 degrees and 90 degrees from nadir.

		.2 Minimum 60 per cent of the lumens must be produced in the “forward” hemisphere, towards the wall.



		.3 Minimum luminaire efficacy: 45 lumens per watt.

		.4 Correlated Colour Temperature (CCT): 3500 K

		.5 Colour Rendition Index (CRI): 80 CRI minimum.

		.6 Minimum L70 lumen maintenance to occur at 50 000 hours in accordance with LM-80 testing data and TM-21 extrapolation.



		2.05 Track or Mono-Point Directional LED Luminaires

		.1 Minimum Light Output: 250 lm.

		.2 Zonal lumen density:

		.1 Minimum 85 per cent between 0 degrees and 90 degrees from nadir.



		.3 Minimum luminaire efficacy: 45 lumens per watt.

		.4 Correlated Colour Temperature (CCT): 3500 K

		.5 Colour Rendition Index (CRI): 80 CRI minimum.

		.6 Minimum L70 lumen maintenance to occur at 50 000 hours in accordance with LM-80 testing data and TM-21 extrapolation.



		2.06 Downlight Luminaires

		.1 Minimum Light Output: 500 lm.

		.2 Zonal lumen density: Minimum 75 per cent between 0 degrees and 60 degrees from nadir.

		.3 Minimum luminaire efficacy: 45 lumens per watt.

		.4 Correlated Colour Temperature (CCT): 3500 K

		.5 Colour Rendition Index (CRI): 80 CRI minimum.

		.6 Minimum L70 lumen maintenance to occur at 50 000 hours in accordance with LM-80 testing data and TM-21 extrapolation.



		2.07 Nominal 610 mm by 610 mm (2 foot by 2 foot) Luminaires for Ambient Lighting of Interior Spaces

		.1 Minimum Light Output: 2 000 lm.

		.2 Zonal lumen density:

		.1 Minimum 75 per cent between 0 degrees and 60 degrees from nadir.



		.3 Spacing Criteria:

		.1 0 degrees to 180 degrees: 1.0 to 2.0

		.2 90 degrees to 270 degrees: 1.0 to 2.0



		.4 Minimum luminaire efficacy: 85 lumens per watt.

		.5 Correlated Colour Temperature (CCT): 3500 K

		.6 Colour Rendition Index (CRI): 80 CRI minimum.

		.7 Minimum L70 lumen maintenance to occur at 50 000 hours in accordance with LM-80 testing data and TM-21 extrapolation.



		2.08 Nominal 305 mm by 1220 mm (1 foot by 4 foot) Luminaires for Ambient Lighting of Interior Spaces

		.1 Minimum Light Output: 1 500 lm.

		.2 Zonal lumen density:

		.1 Minimum 75 per cent between 0 degrees and 60 degrees from nadir.



		.3 Spacing Criteria:

		.1 0 degrees to 180 degrees: 1.0 – 2.0

		.2 90 degrees to 270 degrees: 1.0 – 2.0



		.4 Minimum luminaire efficacy: 85 lumens per watt.

		.5 Correlated Colour Temperature (CCT): 3500 K

		.6 Colour Rendition Index (CRI): 80 CRI minimum.

		.7 Minimum L70 lumen maintenance to occur at 50 000 hours in accordance with LM-80 testing data and TM-21 extrapolation.



		2.09 Nominal 610 mm by 1220 mm (2 foot by 4 foot) Luminaires for Ambient Lighting of Interior Spaces

		.1 Minimum Light Output: 3 000 lm.

		.2 Zonal lumen density:

		.1 Minimum 75 per cent between 0 degrees and 60 degrees from nadir.



		.3 Spacing Criteria:

		.1 0 degrees to 180 degrees: 1.0 – 2.0

		.2 90 degrees to 270 degrees: 1.0 – 2.0



		.4 Minimum luminaire efficacy: 85 lumens per watt.

		.5 Correlated Colour Temperature (CCT): 3500 K

		.6 Colour Rendition Index (CRI): 80 CRI minimum.

		.7 Minimum L70 lumen maintenance to occur at 50 000 hours in accordance with LM-80 testing data and TM-21 extrapolation.



		2.10 Linear Ambient Luminaires: Indirect

		.1 Minimum Light Output: 500 lm per foot.

		.2 Zonal lumen density:

		.1 Minimum 50 per cent between 90 degrees and 150 degrees from nadir.



		.3 Minimum luminaire efficacy: 85 lumens per watt.

		.4 Correlated Colour Temperature (CCT): 3500 K

		.5 Colour Rendition Index (CRI): 80 CRI minimum.

		.6 Minimum L70 lumen maintenance to occur at 50 000 hours in accordance with LM-80 testing data and TM-21 extrapolation.



		2.11 Linear Ambient Luminaires: Indirect/Direct

		.1 Minimum Light Output: 500 lm per foot.

		.2 Zonal lumen density:

		.1 Minimum 25 per cent between 0 degrees and 60 degrees from nadir.

		.2 Minimum 50 per cent between 90 degrees and 150 degrees from nadir.



		.3 Minimum luminaire efficacy: 85 lumens per watt.

		.4 Correlated Colour Temperature (CCT): 3500 K

		.5 Colour Rendition Index (CRI): 80 CRI minimum.

		.6 Minimum L70 lumen maintenance to occur at 50 000 hours in accordance with LM-80 testing data and TM-21 extrapolation.



		2.12 Linear Ambient Luminaires: Direct/Indirect

		.1 Minimum Light Output: 500 lm per foot.

		.2 Zonal lumen density:

		.1 Minimum 40 per cent between 0 degrees and 60 degrees from nadir.

		.2 Minimum 35 per cent between 90 degrees and 150 degrees from nadir.



		.3 Minimum luminaire efficacy: 85 lumens per watt.

		.4 Correlated Colour Temperature (CCT): 3500 K

		.5 Colour Rendition Index (CRI): 80 CRI minimum.

		.6 Minimum L70 lumen maintenance to occur at 50 000 hours in accordance with LM-80 testing data and TM-21 extrapolation.



		2.13 Linear Ambient Luminaires: Direct

		.1 Minimum Light Output: 375 lm per foot.

		.2 Zonal lumen density:

		.1 Minimum 40 per cent between 0 degrees and 60 degrees from nadir.



		.3 Minimum luminaire efficacy: 85 lumens per watt.

		.4 Correlated Colour Temperature (CCT): 3500 K

		.5 Colour Rendition Index (CRI): 80 CRI minimum.

		.6 Minimum L70 lumen maintenance to occur at 50 000 hours in accordance with LM-80 testing data and TM-21 extrapolation.



		2.14 High-Bay Luminaires for Commercial and Industrial Buildings

		.1 Minimum Light Output: 10 000 lm.

		.2 Zonal lumen density:

		.1 Minimum 30 per cent between 20 degrees and 50 degrees from nadir.



		.3 Minimum luminaire efficacy: 80 lumens per watt.

		.4 Correlated Colour Temperature (CCT): 4000 K

		.5 Colour Rendition Index (CRI): 70 CRI minimum.

		.6 Minimum L70 lumen maintenance to occur at 35 000 hours in accordance with LM-80 testing data and TM-21 extrapolation.



		2.15 Low-Bay Luminaires for Commercial and Industrial Buildings

		.1 Minimum Light Output: 5 000 lm.

		.2 Zonal lumen density:

		.1 Minimum 30 per cent between 20 degrees and 50 degrees from nadir.



		.3 Minimum luminaire efficacy: 80 lumens per watt.

		.4 Correlated Colour Temperature (CCT): 4000 K

		.5 Colour Rendition Index (CRI): 70 CRI minimum.

		.6 Minimum L70 lumen maintenance to occur at 35 000 hours in accordance with LM-80 testing data and TM-21 extrapolation.



		2.16 High-Bay Aisle Luminaires

		.1 Minimum Light Output: 10 000 lm.

		.2 Zonal lumen density:

		.1 Minimum 30 per cent between 0 degrees and 20 degrees from nadir.

		.2 Minimum 50 per cent between 20 degrees and 50 degrees from nadir.



		.3 Minimum luminaire efficacy: 80 lumens per watt.

		.4 Correlated Colour Temperature (CCT): 4000 K

		.5 Colour Rendition Index (CRI): 70 CRI minimum.

		.6 Minimum L70 lumen maintenance to occur at 35 000 hours in accordance with LM-80 testing data and TM-21 extrapolation.





		3. Execution

		3.01 Verification of Conditions

		.1 Coordinate the lighting system installation with the relevant trades so as to eliminate interferences with hangers, mechanical ducts, sprinklers, piping, steel, etc.



		3.02 Installation

		.1 Install lighting equipment, including but not limited to luminaires, controls, auxiliary devices and the integration of same in strict conformance with all manufacturers' recommendations and instructions the securing of which shall be the responsib...

		.2 Integrate luminaires with controls in accordance with respective luminaire manufacturers' and controls manufacturers' recommendations and instructions and to provide a complete, trouble-free operation without compromising safety, code and CSA requi...

		.3 Seal all luminaires for wet locations (i.e. all knock-outs, all pipe and wire entrances, etc.) as is standard industry practice to prevent water from entering luminaires.

		.4 Luminaire Alignment:

		.1 Locate recessed ceiling luminaires as indicated on reflected ceiling plan. Install recessed luminaires to permit removal from below. Include accessories and materials to meet applicable codes and regulatory requirements.

		.2 Align luminaires mounted in continuous rows to form straight uninterrupted line.

		.3 Align luminaires mounted individually parallel or perpendicular to building grid lines.

		.4 Install surface mounted luminaires plumb and adjust to align with building lines and with each other. Secure to prevent movement.

		.5 Locate and install luminaires as indicated. Mounting heights and configuration of the luminaires shall be as specified in the Luminaire Schedule portion of the Specification or indicated on the drawings, and where conflicts exist, as approved by th...

		.6 Installed all luminaires plumb and true and level as viewed from all directions unless specifically identified otherwise in the Lighting Fixture Schedule. Luminaires shall remain plumb and true without continual adjustment or visibly obvious means ...

		.7 For installation in suspended ceilings, ensure that the luminaires are supported such that there is no resultant bowing or deflection of the ceiling system greater than 1/360 of the length of the total span of the ceiling member.



		.5 Install recessed luminaires using accessories and firestopping materials to meet regulatory requirements for fire rating.

		.6 Whenever a luminaire or its hanger canopy is installed directly to a surface mounted junction box, use a finishing ring painted to match the ceiling to conceal the junction box.

		.7 Suspended Luminaires:

		.1 Install suspended luminaires and exit signs using pendants supported from swivel hangers. Provide pendant length required to suspend luminaire at indicated height.

		.2 Suspended luminaires shall be installed plumb and true and level unless specifically identified otherwise in the Luminaire Schedule portion of this Specification and at a height from finished floor as specified on the drawings, details and Luminair...



		.8 Install wall mounted luminaires at height as indicated.

		.9 Accessories:

		.1 Reflector cones, louvers, baffles, lenses, trims and other decorative elements shall be installed after completion of ceiling tile installation, plastering, painting and general cleanup.

		.2 Install accessories provided with each luminaire.

		.3 All accessories shall be properly installed and adjusted by Contractor in accordance with specification and installation instructions. Any spare items shall be clearly labeled (indicate type of accessory and associated luminaire types).





		3.03 Testing and Adjustment

		.1 As required, all adjustable luminaires shall be aimed, focused, locked, etc., by the Contractor under the observation of the Consultant. As aiming and adjusting is completed, locking setscrews and bolts and nuts shall be tightened securely by the C...

		.2 For luminaires with field selectable lumen output and/or CCT, ensure the correct setting matches the intended set points.

		.3 All ladders, scaffolds, lifts, etc. required for aiming and adjusting luminaires shall be furnished by the Contractor.

		.4 Where possible, units shall be focused during the normal working day. However, where daylight interferes with seeing lighting effects, aiming shall be accomplished at night.



		3.04 Luminaire Supports

		.1 Provide adequate support to suit ceiling system.

		.2 Support luminaires independently of ceiling framing, unless ceiling is certified by the manufacturer to support weight of installed devices. Confirm if T-bar ceilings are metric or imperial and provide luminaires to suit ceiling dimensions.

		.3 Provide chain hangers for new and existing luminaires.

		.4 Install clips to secure recessed grid-supported luminaires in place.

		.5 Fixtures supported by suspended ceiling systems shall be securely fastened to the ceiling framing member by mechanical means, such as bolts, screws, or rivets. Ceiling framing members must be securely attached to each other and to the building stru...



		3.05 Wiring

		.1 Use SPC90 conductors for final connections to luminaires (including 0-10 V dimming conductors for applicable luminaires).

		.2 Install luminaire disconnect plugs on all new luminaires not provided as such from the manufacturer.

		.3 Connect luminaires to branch circuit outlets provided under Section 26 05 33.13 using flexible conduit.

		.4 Make wiring connections to branch circuit using building wire with insulation suitable for temperature conditions within luminaire.

		.5 Bond products and metal accessories to branch circuit equipment grounding conductor.



		3.06 Field Quality Control

		.1 Operate each luminaire after installation and connection. Inspect for proper connection and operation.

		.2 Make wiring connections to the branch circuit using building wire with insulation suitable for temperature conditions within luminaire.

		.3 Occupancy Sensors.

		.1 Locate and aim sensors in the correct location required for complete and proper volumetric coverage within the range of coverage(s) of controlled areas.

		.2 Rooms shall have 90 per cent to 100 per cent coverage to completely cover the controlled area to accommodate all occupancy habits of single or multiple occupants at any location within the room.

		.3 Exercise proper judgment in executing the work to ensure the best possible installation in the available space and to overcome local difficulties due to space limitations or interference of structural components.





		3.07 Cleaning

		.1 Thoroughly clean all luminaires and accessories after installation. All fingerprints, dirt, tar, smudges, drywall mud, dust, etc. shall be removed by the Contractor from the luminaire bodies, reflectors, trims, and lens or louvers prior to final ac...

		.2 Clean electrical parts to remove conductive and deleterious materials.

		.3 Remove dirt and debris from enclosures.

		.4 Clean photometric control surfaces as recommended by manufacturer.

		.5 Clean finishes and touch up damage.

		.6 Luminaire finishes which are disturbed in any way during construction shall be touched up or refinished in a manner satisfactory to the Consultant.



		3.08 Commissioning

		.1 In accordance with Section 26 08 50.
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1. GENERAL

1.01  SECTION INCLUDES

N Emergency lighting units with battery back-up for emergency illumination
of remote emergency fixtures and internally illuminated exit signs.

2 Remote emergency fixtures.

1.02  RELATED REQUIREMENTS

N Section 26 51 19 — LED Interior Lighting.
2 Section 26 52 13.16 — Exit Signs.
1.03  REFERENCES
N CSA Group:
N CSA C22.2 No. 141-15 (R2020), Emergency lighting equipment.

2 CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition),
Safety Standard for Electrical Installations.

3 Ontario Electrical Safety Code (28th edition/2021).
2 Ontario Building Code.
3 National Building Code of Canada.

A4 Underwriters Laboratories, Inc. (UL):

. UL 924 — Standard for Safety of Emergency Lighting and Power
Equipment.

1.04  SUBMITTALS

. Submit in accordance with Section 01 33 00.

2 Product Data:

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

1.05 CLOSEOUT SUBMITTALS

. Submit in accordance with Section 01 78 00.
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2 Operation and Maintenance Data: submit operation and maintenance
data for emergency lighting for incorporation info manual.

1.06  EXTRA MATERIALS

N Allow the cost for material and for installation of the following to be
installed as directed by the Consultant during construction:

N An additional [five] single head emergency remote unifs.
2 An additional [five] dual head emergency remote units.

3 An additional [one] battery unit, based on the maximum battery
capacity as specified.

1.07  QUALITY ASSURANCE

. Manufacturer Qualifications: Products shall be free of defects in material
and workmanship.

2 Furnished products are listed and/or certified by third party agencies as
suitable for the intended purpose.

3 All units will be certified that they have been tested prior to shipping.

1.08  DELIVERY, STORAGE, AND HANDLING

. Deliver, store, and handle materials in accordance with Section 01 61 00
and with manufacturer's written instructions.

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

3 Storage and Handling Requirements:

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

2 Store and protect emergency lighting from nicks, scratches, and
blemishes.
3 Replace defective or damaged materials with new.
4 Packaging Waste Management: remove for reuse and return by

manufacturer of pallets, crates, padding and packaging materials as
specified in Construction Waste Management Plan in accordance with
Section 01 74 Q0.
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1.09  WARRANTY

. Product is warranted free of defects in material and workmanship.

2 Product is warranted to perform the infended function within design limits.
3 For batteries in this Section, 12 month warranty period is extended to 24
months.
2. PRODUCTS

2.01 EMERGENCY BATTERY UNITS

N Manufacturers:

N Lumacell RG12S series.
Aimlite.
BelLuce (formerly Beghelli).

Emergi-Lite.

v x w

Lithonia (Acuity Brands Lightfing).
.6 Stanpro.
2 Battery Unit Features:

. Self-contained unit equipment for LED emergency lighting shall be
manufactured and labeled as certified to meet CSA C22.2 No 141.

2 Housing: Constructed of formed and welded 18 gauge cold rolled
steel with knockouts for conduit, finished in baked white enamel.
Cabinet suitable for direct or shelf mounting to wall. Removable or
hinged front panel for easy access to batteries.

3 Charger:

N Solid-state micro-controller PCB, Pulse-Guard charger,
features include; auto-equalized, temperature
compensated, current limited, short circuit and reverse
polarity protected.

2 Recharges battery within 24 hours in accordance with CSA
requirements.

4 Transfer: Upon failure of the power supply, or voltage dip below 75
per cent of nominal, a sealed relay automatically and
instantaneously connects the battery to the emergency lighting
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load and disconnects when battery discharge reaches 87.5 per
cent expectancy.

.5 Batteries: seal lead calcium, maintenance free, and 10 year pro-
rated service life.

.6 Auto-test: Unit to perform self-test for 1 minute ever 30 days, 10
minutes on the 6th month and 30 minutes ever 12 months.

3 Battery Electrical Features:
. Input Voltage:120 VAC universal input:

N Provided with plug and receptacle when connected to
120 volt source panelboard.

2 Output Voltage: 12 VDC; balance loads to battery unit terminals.

N Normally "Off" output: wattage capacity as indicated for
emergency remotes and internally illuminated exit signs.

2 Battery Run Time at full load: must meet OBC minimum, 30
minutes.
3 Voltage regulation: = 5 per cent of nominal maximum.

3 Signal lights: solid state, for 'AC Power ON' and 'High Charge'.

4 Lamp heads:

N Integral on unit, 345 degrees horizontal and 180 degrees vertical
adjustment.

2 Lamp type:

N Two 12V, 6 W MR16 LED lamps mounted on top of the
battery cabinet, shall be injection molded thermoplastic,

white finish.
2 Average lamp lumens: 170 Im.
3 Centre Beam Candlepower: 440 cd.
A4 Beam angle: 30 degrees.
.5 Lamp efficacy: 42.5 Im/W.
) Auxiliary equipment:
. Ammeter.

2 Voltmeter.
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Test switch.

Time delay relay.

1S, B O

Battery disconnect device.

.6 AC input and DC output terminal blocks inside cabinet.
7 Shelf Bracket.

.8 Cord and single twist-lock plug connection for AC.

.9 RFI suppressors.

.10 Voltage Sensing Relay:

N Up to six inputs for line voltage detection from different
normal lighting zone. The wire connection from each zone
circuit shall be made with terminal blocks.

2 Operation Sequence: In the case of power failure of one or
several circuits feeding normal lighting, the output circuit
will open and transfer the battery unit(s) in emergency
lighting mode.

3 Provide “push to test” push button and a pilot light for
each zone circuit for manual testing and service.

2.02 VOLTAGE SENSING RELAY (VSR) ZONE CONTROL STAND-ALONE EXTENSION MODULE

N
2

Manufacturers: Lumacell VSR series (basis of design).

The equipment shall have an adequate quantity of inputs (up to 24 inputs)
for line voltage detection from different building zones. The wire
connection from each zone circuit shall be made with terminal blocks.
The output circuit shall be a dry-contact relay, normally closed and shall
be accessible for connection on a terminal block. The output circuit shall
be connected at installation in series with the AC line supplying the
battery unit equipment.

Operation Sequence: In the case of power failure of one or several
circuits feeding normal lighting, the output circuit will open and tfransfer
the battery unit(s) in emergency lighting mode.

Include a “push to test” push button and a pilot light for each zone circuit
for manual testing and service.

2.03 EMERGENCY LIGHTING EMERGENCY REMOTE HEADS

N

[Refer to drawings and lighting schedule.
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3.

N EM1 - Single head

2 EM2 - Double head
3 EM3 - Recessed Ceiling Downlight
A EM4 - Surface mounted Downlight]
2 One or two lamps, shall be injection molded thermoplastic, white finish,
lamps shall be MR16 LED 12 V, 540 lumen, 25 degree beam angle, 6 watt.
3 Remote heads to be mounted noft less than 2100 mm (6’-10") AFF.
4 LED MR16 lamps:

N Lumacell MQM-x-12V4W-LD10 series.

2 Approved equal by Emergi-Lite.

3 Approved equal by Stanpro.

4 Approved equal by Beghelli.

EXECUTION
3.01  EXAMINATION
. Verification of Conditions: verify that conditions of substrate previously
installed under other Sections are acceptable for emergency lighting
installation in accordance with manufacturer's written instructions.

N Visually inspect substrate in presence of Owner.

2 Inform Owner of unacceptable conditions immediately upon
discovery.

3 Proceed with installation only after unacceptable conditions have
been remedied and after receipt of written approval to proceed
from Owner.

3.02  INSTALLATION
. Install emergency lighting in compliance with local inspection authorities.
2 Wiring:

N Connect battery input to source panelboard. Balance the
emergency lighting loads connected to battery output terminal
blocks. Provide and connect remote fixtures and internally
illuminated exit signs as specified and as required for system
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performance in compliance with OBC minimum egress illumination
requirements. Install remotes in locations as shown on the
drawings. Connect all remotes to normally "Off" output from
bafttery units.

2 Contractor is responsible for revisions to system, including
relocations, aiming and additional remote heads as determined
by testing results. All wiring shall be in accordance with
manufacturer's recommendations.

3 Use minimum #10 gauge or heavier if needed to provide a
maximum voltage drop of 5 per cent. Consult manufacturer's
table for sizing the minimum gage and length of wire runs
permitted for connected loads to ensure a maximum voltage drop
of 5 per cent from the battery unit to the farthest emergency
remote, in accordance with OBC and local inspection authorities.

Mounting: Suitable for wall mounting, complete with bracket from
manufacturer lighting heads, test switch and diagnostic LED indicator shall
be visible.

Provide Voltage Sensing Relays internal or external to battery units to meet
the intent of OESC Rule 46-304 (4). Unit equipment shall be installed in such
a manner that it will be automatically actuated upon failure of the power
supply to the normal lighting in the area covered by that unit equipment.

3.03  TESTING AND COMMISSIONING

N

When installation of emergency lighting equipment is complete,
contractor shall commission and test the entire system and adjust if
necessary.

Contractor is responsible for arranging and cost of a verification test of
emergency illumination levels by the manufacturer’s representative.

N Verification test shall be performed with a lux/footcandle meter at
1 mintervals along all paths of egress throughout the space, and
record light level readings on floor plans provided by the
consultant.

2 The contractor shall also provide consultant with a letter stating
the recorded emergency lighting levels meet the OBC
requirements of 10 Ix (1 fc) average with minimum readings not less
than 1 Ix (0.1 fc) on the path of egress.

3 The manufacturer is to provide a letter of verification confirming
testing and operation of all emergency lighting as well as
installation to all applicable codes.
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3.04

3.05

3 Contractoris to indicate in the letter the duration of emergency lighting
run fime that was observed.

4 Testing shall be performed during non-daylight hours. Contractor shall aim
all remotes to optimise illumination on the floor and stair.

.5 Contractor shall certify in writing to the consultant that the system is
complete, installed per CSA C22.2 No. 141, has been tested, and
operates for the specified battery run time.

.6 Contractor shall notify Owner and consultant at least ten days prior to
proposed testing date and schedule testing at fime and date acceptable
to the Owner.

V4 Installation shall be in accordance to the electrical code and
manufacturer’s instructions.

.8 The Conftractor is to submit a letter on Contractor’s letterhead confirming
the criteria specified above is met, including light levels, and run fime, and
include a copy of the plans with light levels recorded.

.9 Provide breaker lock on emergency lighting circuit at source panelboard.

PROTECTION

N Protect installed products and components from damage during
construction.

2 Repair damage to adjacent materials caused by emergency lighting

installation.

TESTING, MAINTENANCE, AND WARRANTY SERVICE

N

Provide complete instructions for the operation and care of the
emergency power supply or unit equipment that shall specify testing at
least once every month to ensure security of operation. Instructions to be
framed under glass.

OBC testing obligations: Owner's facility maintenance personnel are
required fo document one manual test of the battery units each month,
and conduct one full discharge test once a year per OBC and CSA C22.2
No.141 requirements.

Annual Maintenance: The manufacturer recommends maintenance to
be performed by a qualified service provider. Contact the manufacturer
for any warranty service.

End of Section





		1. General

		1.01 Section Includes

		.1 Emergency lighting units with battery back-up for emergency illumination of remote emergency fixtures and internally illuminated exit signs.

		.2 Remote emergency fixtures.



		1.02 Related Requirements

		.1 Section 26 51 19 – LED Interior Lighting.

		.2 Section 26 52 13.16 – Exit Signs.



		1.03 References

		.1 CSA Group:

		.1 CSA C22.2 No. 141-15 (R2020), Emergency lighting equipment.

		.2 CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition), Safety Standard for Electrical Installations.

		.3 Ontario Electrical Safety Code (28th edition/2021).



		.2 Ontario Building Code.

		.3 National Building Code of Canada.

		.4 Underwriters Laboratories, Inc. (UL):

		.1 UL 924 – Standard for Safety of Emergency Lighting and Power Equipment.





		1.04 Submittals

		.1 Submit in accordance with Section 01 33 00.

		.2 Product Data:

		.1 Submit manufacturer's instructions, printed product literature and data sheets for emergency lighting and include product characteristics, performance criteria, physical size, finish, and limitations.





		1.05 Closeout Submittals

		.1 Submit in accordance with Section 01 78 00.

		.2 Operation and Maintenance Data: submit operation and maintenance data for emergency lighting for incorporation into manual.



		1.06 Extra Materials

		.1 Allow the cost for material and for installation of the following to be installed as directed by the Consultant during construction:

		.1 An additional [five] single head emergency remote units.

		.2 An additional [five] dual head emergency remote units.

		.3 An additional [one] battery unit, based on the maximum battery capacity as specified.





		1.07 Quality Assurance

		.1 Manufacturer Qualifications: Products shall be free of defects in material and workmanship.

		.2 Furnished products are listed and/or certified by third party agencies as suitable for the intended purpose.

		.3 All units will be certified that they have been tested prior to shipping.



		1.08 Delivery, Storage, and Handling

		.1 Deliver, store, and handle materials in accordance with Section 01 61 00 and with manufacturer's written instructions.

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

		.3 Storage and Handling Requirements:

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

		.2 Store and protect emergency lighting from nicks, scratches, and blemishes.

		.3 Replace defective or damaged materials with new.



		.4 Packaging Waste Management: remove for reuse and return by manufacturer of pallets, crates, padding and packaging materials as specified in Construction Waste Management Plan in accordance with Section 01 74 00.



		1.09 Warranty

		.1 Product is warranted free of defects in material and workmanship.

		.2 Product is warranted to perform the intended function within design limits.

		.3 For batteries in this Section, 12 month warranty period is extended to 24 months.





		2. Products

		2.01 Emergency Battery Units

		.1 Manufacturers:

		.1 Lumacell RG12S series.

		.2 Aimlite.

		.3 BeLuce (formerly Beghelli).

		.4 Emergi-Lite.

		.5 Lithonia (Acuity Brands Lighting).

		.6 Stanpro.



		.2 Battery Unit Features:

		.1 Self-contained unit equipment for LED emergency lighting shall be manufactured and labeled as certified to meet CSA C22.2 No 141.

		.2 Housing: Constructed of formed and welded 18 gauge cold rolled steel with knockouts for conduit, finished in baked white enamel. Cabinet suitable for direct or shelf mounting to wall. Removable or hinged front panel for easy access to batteries.

		.3 Charger:

		.1 Solid-state micro-controller PCB, Pulse-Guard charger, features include; auto-equalized, temperature compensated, current limited, short circuit and reverse polarity protected.

		.2 Recharges battery within 24 hours in accordance with CSA requirements.



		.4 Transfer: Upon failure of the power supply, or voltage dip below 75 per cent of nominal, a sealed relay automatically and instantaneously connects the battery to the emergency lighting load and disconnects when battery discharge reaches 87.5 per ce...

		.5 Batteries: seal lead calcium, maintenance free, and 10 year pro-rated service life.

		.6 Auto-test: Unit to perform self-test for 1 minute ever 30 days, 10 minutes on the 6th month and 30 minutes ever 12 months.



		.3 Battery Electrical Features:

		.1 Input Voltage:120 VAC universal input:

		.1 Provided with plug and receptacle when connected to 120 volt source panelboard.



		.2 Output Voltage: 12 VDC; balance loads to battery unit terminals.

		.1 Normally "Off" output: wattage capacity as indicated for emergency remotes and internally illuminated exit signs.

		.2 Battery Run Time at full load: must meet OBC minimum, 30 minutes.

		.3 Voltage regulation: ± 5 per cent of nominal maximum.



		.3 Signal lights: solid state, for 'AC Power ON' and 'High Charge'.



		.4 Lamp heads:

		.1 Integral on unit, 345 degrees horizontal and 180 degrees vertical adjustment.

		.2 Lamp type:

		.1 Two 12 V, 6 W MR16 LED lamps mounted on top of the battery cabinet, shall be injection molded thermoplastic, white finish.

		.2 Average lamp lumens: 170 lm.

		.3 Centre Beam Candlepower: 440 cd.

		.4 Beam angle: 30 degrees.

		.5 Lamp efficacy: 42.5 lm/W.





		.5 Auxiliary equipment:

		.1 Ammeter.

		.2 Voltmeter.

		.3 Test switch.

		.4 Time delay relay.

		.5 Battery disconnect device.

		.6 AC input and DC output terminal blocks inside cabinet.

		.7 Shelf Bracket.

		.8 Cord and single twist-lock plug connection for AC.

		.9 RFI suppressors.

		.10 Voltage Sensing Relay:

		.1 Up to six inputs for line voltage detection from different normal lighting zone. The wire connection from each zone circuit shall be made with terminal blocks.

		.2 Operation Sequence: In the case of power failure of one or several circuits feeding normal lighting, the output circuit will open and transfer the battery unit(s) in emergency lighting mode.

		.3 Provide “push to test” push button and a pilot light for each zone circuit for manual testing and service.







		2.02 Voltage Sensing Relay (VSR) Zone Control Stand-Alone Extension Module

		.1 Manufacturers: Lumacell VSR series (basis of design).

		.2 The equipment shall have an adequate quantity of inputs (up to 24 inputs) for line voltage detection from different building zones. The wire connection from each zone circuit shall be made with terminal blocks. The output circuit shall be a dry-con...

		.3 Operation Sequence: In the case of power failure of one or several circuits feeding normal lighting, the output circuit will open and transfer the battery unit(s) in emergency lighting mode.

		.4 Include a “push to test” push button and a pilot light for each zone circuit for manual testing and service.



		2.03 Emergency Lighting Emergency Remote Heads

		.1 [Refer to drawings and lighting schedule.

		.1 EM1 – Single head

		.2 EM2 – Double head

		.3 EM3 – Recessed Ceiling Downlight

		.4 EM4 – Surface mounted Downlight]



		.2 One or two lamps, shall be injection molded thermoplastic, white finish, lamps shall be MR16 LED 12 V, 540 lumen, 25 degree beam angle, 6 watt.

		.3 Remote heads to be mounted not less than 2100 mm (6’-10") AFF.

		.4 LED MR16 lamps:

		.1 Lumacell MQM-x-12V4W-LD10 series.

		.2 Approved equal by Emergi-Lite.

		.3 Approved equal by Stanpro.

		.4 Approved equal by Beghelli.







		3. Execution

		3.01 Examination

		.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections are acceptable for emergency lighting installation in accordance with manufacturer's written instructions.

		.1 Visually inspect substrate in presence of Owner.

		.2 Inform Owner of unacceptable conditions immediately upon discovery.

		.3 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Owner.





		3.02 Installation

		.1 Install emergency lighting in compliance with local inspection authorities.

		.2 Wiring:

		.1 Connect battery input to source panelboard. Balance the emergency lighting loads connected to battery output terminal blocks. Provide and connect remote fixtures and internally illuminated exit signs as specified and as required for system performa...

		.2 Contractor is responsible for revisions to system, including relocations, aiming and additional remote heads as determined by testing results. All wiring shall be in accordance with manufacturer's recommendations.

		.3 Use minimum #10 gauge or heavier if needed to provide a maximum voltage drop of 5 per cent. Consult manufacturer's table for sizing the minimum gage and length of wire runs permitted for connected loads to ensure a maximum voltage drop of 5 per cen...



		.3 Mounting: Suitable for wall mounting, complete with bracket from manufacturer lighting heads, test switch and diagnostic LED indicator shall be visible.

		.4 Provide Voltage Sensing Relays internal or external to battery units to meet the intent of OESC Rule 46-304 (4). Unit equipment shall be installed in such a manner that it will be automatically actuated upon failure of the power supply to the norma...



		3.03 Testing and Commissioning

		.1 When installation of emergency lighting equipment is complete, contractor shall commission and test the entire system and adjust if necessary.

		.2 Contractor is responsible for arranging and cost of a verification test of emergency illumination levels by the manufacturer’s representative.

		.1 Verification test shall be performed with a lux/footcandle meter at 1 m intervals along all paths of egress throughout the space, and record light level readings on floor plans provided by the consultant.

		.2 The contractor shall also provide consultant with a letter stating the recorded emergency lighting levels meet the OBC requirements of 10 lx (1 fc) average with minimum readings not less than 1 lx (0.1 fc) on the path of egress.

		.3 The manufacturer is to provide a letter of verification confirming testing and operation of all emergency lighting as well as installation to all applicable codes.



		.3 Contractor is to indicate in the letter the duration of emergency lighting run time that was observed.

		.4 Testing shall be performed during non-daylight hours. Contractor shall aim all remotes to optimise illumination on the floor and stair.

		.5 Contractor shall certify in writing to the consultant that the system is complete, installed per CSA C22.2 No. 141, has been tested, and operates for the specified battery run time.

		.6 Contractor shall notify Owner and consultant at least ten days prior to proposed testing date and schedule testing at time and date acceptable to the Owner.

		.7 Installation shall be in accordance to the electrical code and manufacturer’s instructions.

		.8 The Contractor is to submit a letter on Contractor’s letterhead confirming the criteria specified above is met, including light levels, and run time, and include a copy of the plans with light levels recorded.

		.9 Provide breaker lock on emergency lighting circuit at source panelboard.



		3.04 Protection

		.1 Protect installed products and components from damage during construction.

		.2 Repair damage to adjacent materials caused by emergency lighting installation.



		3.05 Testing, Maintenance, and Warranty Service

		.1 Provide complete instructions for the operation and care of the emergency power supply or unit equipment that shall specify testing at least once every month to ensure security of operation. Instructions to be framed under glass.

		.2 OBC testing obligations: Owner’s facility maintenance personnel are required to document one manual test of the battery units each month, and conduct one full discharge test once a year per OBC and CSA C22.2 No.141 requirements.

		.3 Annual Maintenance: The manufacturer recommends maintenance to be performed by a qualified service provider. Contact the manufacturer for any warranty service.
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1. GENERAL

1.01  SECTION INCLUDES

N Internally iluminated “Running Man” exit sign units for ordinary location
use.

1.02  RELATED REQUIREMENTS

N Section 26 52 13.13 - Emergency Lighting: Emergency Battery Units.

1.03  REFERENCES
. CSA Group:

N CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition),
Safety Standard for Electrical Installations.

2 Ontario Electrical Safety Code (28th edition/2021).
3 CSA C22.2 No. 141-15 (R2020), Emergency lighting equipment.

4 CAN/CSA-C860-11 (R2020), Performance of Internally Lighted Exit
Signs.

2 International Organization for Standardization (ISO)

. ISO 7010:2011 — Graphical symbols — Safety colours and safety
signs.

2 ISO 3864-1:2011 — Graphical symbols -- Safety colours and safety
signs -- Part 1: Design principles for safety signs and safety markings

3 Ontario Building Code.
4 Underwriters Laboratories of Canada (ULC)

. ULC/ORD-924-02, Standard for Emergency Lighting and Power
Equipment.

2 CAN/ULC-S572-10, First Edition Standard for Photoluminescent and
Self-Luminous Exit Signs and Path Marking System:s.

1.04 SUBMITTALS
. Provide submittals in accordance with Section 01 33 00.

2 Product Data: Submit manufacturer's printed product literature,
specifications and datasheet and include product characteristics,
performance criteria, physical size, finish, and limitatfions.
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3 Instructions: submit manufacturer's installation instructions and special
handling criteria, installation sequence, cleaning procedures and
maintenance.

1.05  EXTRA MATERIALS

J Allow the cost for material and for installation of an additional five exit
signs, single face or dual face, to be installed as directed by the
Consultant during construction. Include 15.24 m (50 feet) of wire and

conduit per exit sign.

1.06  QUALITY ASSURANCE

N Exit signs units shall be ULC Listed and/or CSA Certified to CSA C22.2 No.
141 and CSA C860.

2 Furnished products are listed and/or certified by third party agencies as
suitable for the intended purpose.

3 Manufacturer Qualifications: Products shall be free of defects in material
and workmanship.

4 All units will be certified that they have been tested prior to shipping.

1.07  DELIVERY, STORAGE, AND HANDLING

. In accordance with Section 01 61 00.

1.08  WASTE MANAGEMENT AND DISPOSAL

. Separate waste materials for reuse and recycling in accordance with
Section 01 74 00.

1.09 WARRANTY

. Product is warranted free of defects in material and workmanship for a
minimum of one year from substantial completion.

2. PRODUCTS

2.01 EXIT SIGNS, GENERAL

. Manufacturers
N Aimlite.
2 BelLuce (formerly Beghelli).

3 Emergi-Lite.
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4 Lithonia (Acuity Brands Lighting).

) Lumacell.

.6 Stanpro.

v Other manufacturers as indicated in Section 26 52 13.13.

2 Substitution Limitations:

N Manufacturer of exit signs to be the same as manufacturer of
emergency lighting battery units and remote heads specified in
Section 26 52 13.13.

2 No manufacturer substitutions.

3 Description

N Green and White LED Pictogram "“Running Man" exit sign.

2 The pictogram sign shall be certified as CSA 22.2 No. 141, and
meet ISO 3864-1 and ISO 7010.

3 The pictogram legend shall have a minimum illuminated
dimension of 5.9" high and 11.13" with ISO 3864-1 and ISO 7010
pictogram printed on a pure-acrylic panel.

4 The sign shall include a standard single face with optional double-
faceplate included.

5 Not acceptable:

N Red LED EXIT signs.

2 Externally illuminated photoluminescent, or non-electrical
radioluminescent type of pictogram signs are
unacceptable.

4 Mounting

N

The canopy shall universal to allow for wall, end, or ceiling mount.

5 Electrical

.

The LED light source shall be long-life white Light-Emitting Diodes
and shall provide uniform illumination of the pictogram in normal
and emergency operation.

The sign shall operate with universal 2-wire AC input voltage of 120
to 347 Vac at less than 3 Watts, and universal 2-wire DC input
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voltage from 6 to 24 Vdc aft less than 2.5 Watts for single and
double face legends with a single arrow either left or right.

3 If arrow left and arrow right is required for T intersection, the
contractor shall supply and install two separate pictogram signs.

4 The pictogram edge-lit exit sign where indicated on the plans in a
self-powered configuration shall use a sealed Nickel-Cadmium
battery of 2.4 V nominal voltage and shall stay illuminated during
emergency operation for at least two hours upon AC failure.

202  ALL-PLASTIC PICTOGRAM EXIT SIGN, COMMERCIAL GRADE

. Manufacturers
. Lumacell LP series.
2 Beghelli VE2-RM series.

3 Equivalent products from manufacturers as described in Article
2.01 of this section.

2 Materials

N The sign shall come standard with a canopy and shall be suitable
for wall, end, or ceiling mounting. The frame, faceplates, back
plate and canopy shall each be constructed of a one-piece UV-
stabilized thermoplastic material colored factory white.

2.03  STEEL PICTOGRAM EXIT SIGNS

. Manufacturers
. Lumacell LS series.

2 Equivalent products from manufacturers as described in Arficle
2.01 of this section.

2 Materials

N The housing assembly shall be constructed of steel in [factory
white] [black] [grey] colour.

2 The frame and back plate shall each be of a one-piece steel
construction.
3 The faceplate(s) shall be constructed of robust clear poly-

carbonate panels with an opaque border coloured factory-white.

A4 Each face plate shall come standard with two legend films for
pictogram and directional indicators.
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2.04  EXTRUDED ALUMINUM PICTOGRAM EXIT SIGNS

. Manufacturers
. Lumacell LA series.
2 Beghelli QR-RM series.

3 Equivalent products from manufacturers as described in Arficle
2.01 of this specification.

2 Materials

N The housing assembly shall be constructed of extruded aluminum
in [factory white] [black] [grey] [brushed aluminum] colour.

2 The housing shall be constructed of rugged extruded aluminum
and have a maximum depth of 2-1/2".

3 The faceplate(s) shall be constructed of extruded aluminum and
shall incorporate a protective clear poly-carbonate panel.

A4 Each face plate shall come standard with two legend films for
pictogram and directional indicators.

205 SLIM_PROFILE EDGE-LIT PICTOGRAM EXIT SIGNS FOR SURFACE MOUNTED
APPLICATIONS

. Manufacturers
. Lumacell LAE series.

2 Equivalent products from manufacturers as described in Article
2.01 of this specification.

2 Materials

N The housing assembly shall be consfructed of extruded aluminum
with textured finish and [textured aluminum] [off-white] colour.

2 The canopy shall be of die-cast aluminum and allow for wall, end,
or ceiling mount.

3 The legend shall be printed on a pure-acrylic panel.

4 The panel shall come standard with double-face legend, for
single-face and double-face applications.
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206  DIE-CAST EDGE-LIT PICTOGRAM EXIT SIGNS FOR SURFACE OR RECESSED MOUNTING
APPLICATIONS

. Manufacturers
. Lumacell LDE series.

2 Equivalent products from manufacturers as described in Arficle
2.01 of this specification.

2 Materials
. Surface mount:

N When specified for surface mount, the unit shall come
standard with a trim plate, trim ring, back box and canopy
made of die-cast aluminum with [brushed aluminum]
[black] [chrome] [polished brass] [factory white] [bronze]

finish.

2 The trim plate shall have a [angular] [circular] [flat (fully
recessed)] profile and allow for wall or ceiling mount
installation.

2 Recessed ceiling mount:

N When specified for recessed ceiling-mount, the unit shall
come standard with a flat trim plate of die-cast aluminum
with [brushed aluminum] [black] [chrome] [polished brass]
[factory white] [bronze] finish, a back box of galvanized
steel, and a hardware kit for back box installation between
ceiling joists. The back box shall be provided with conduit
knock-outs at the top, back and end.

3 The legend shall be printed on a pure-acrylic panel.

4 The panel shall come standard with double-face legend, for
single-face and double-face applications.

2.07  ALL-CLIMATE, HARSH ENVIRONMENT PICTOGRAM EXIT SIGN

. Manufacturers
. Lumacell LN series
2 Beghelli FTZ-FM series.

3 Equivalent products from manufacturers as described in Article
2.01 of this specification.

2 Materials
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N The equipment shall be certified for NEMA-4X and designed
specifically for high abuse areas, wet location, and cold weather
applications.

2 The equipment frame shall be of industrial grade polyvinyl chloride
with a gasket around lenses and canopy. The faceplate(s) shall be
constructed of heavy-duty vandal resistant polycarbonate and
feature an even illuminated legend.

3 Finish colour: [black] [white].

3. EXECUTION

3.01 INSTALLATION

N Install exit lights to manufacturer's recommendations, listing requirements,
CSA standard and local regulatory requirements.

2 Ensure exit signs are not obscured. Where an exit sign is to be installed in
an area with no ceiling, provide a suitable pendant mount.

3 [Connect fixtures to exit light circuits normal power supply and emergency
battery units specified in Section 26 52 13.13.]
[OR]
A4 [Connect fixtures to exit light emergency power supply circuits.]
) Ensure that emergency lighting circuit breaker is locked in ON position.
.6 If arrow left and arrow right is required for T intersection, the contractor

shall supply and install two separate pictogram signs.

3.02  FIELD QUALITY CONTROL

. Comply with manufacturer's written recommendations or specifications,
including product technical bulletins, handling, storage and installation
instructions, and datasheets.

3.03 CLEANING
. Proceed in accordance with Section 01 74 00.

2 On completion and verification of performance of installation, remove
surplus materials, excess materials, rubbish, fools and equipment.
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3.04

3.06

TESTING AND COMMISSIONING

N

When installation of emergency lighting equipment is complete,
contractor shall commission and test the entire system and adjust if
necessary.

2 Contractor shall certify in writing to the consultant that the system is
complete, installed per CSA C22.2 No. 141, has been tested, and
operates for the specified battery run time.

3 Conftractor shall notify owner and consultant at least ten days prior to
proposed testing date and schedule testing at fime and date acceptable
to the owner.

A4 Installation shall be in accordance to the electrical code and
manufacturer’s instructions.

.5 Provide breaker lock on emergency lighting circuit at source panelboard.

PROTECTION

N Protect installed products and components from damage during
construction.

2 Repair damage to adjacent materials caused by exit sign installation.

End of Section





		1. General

		1.01 Section Includes

		.1 Internally illuminated “Running Man” exit sign units for ordinary location use.



		1.02 Related Requirements

		.1 Section 26 52 13.13 – Emergency Lighting: Emergency Battery Units.



		1.03 References

		.1 CSA Group:

		.1 CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition), Safety Standard for Electrical Installations.

		.2 Ontario Electrical Safety Code (28th edition/2021).

		.3 CSA C22.2 No. 141-15 (R2020), Emergency lighting equipment.

		.4 CAN/CSA-C860-11 (R2020), Performance of Internally Lighted Exit Signs.



		.2 International Organization for Standardization (ISO)

		.1 ISO 7010:2011 – Graphical symbols – Safety colours and safety signs.

		.2 ISO 3864-1:2011 – Graphical symbols -- Safety colours and safety signs -- Part 1: Design principles for safety signs and safety markings



		.3 Ontario Building Code.

		.4 Underwriters Laboratories of Canada (ULC)

		.1 ULC/ORD-924-02, Standard for Emergency Lighting and Power Equipment.

		.2 CAN/ULC-S572-10, First Edition Standard for Photoluminescent and Self-Luminous Exit Signs and Path Marking Systems.





		1.04 Submittals

		.1 Provide submittals in accordance with Section 01 33 00.

		.2 Product Data: Submit manufacturer's printed product literature, specifications and datasheet and include product characteristics, performance criteria, physical size, finish, and limitations.

		.3 Instructions: submit manufacturer's installation instructions and special handling criteria, installation sequence, cleaning procedures and maintenance.



		1.05 Extra Materials

		.1 Allow the cost for material and for installation of an additional five exit signs, single face or dual face, to be installed as directed by the Consultant during construction. Include 15.24 m (50 feet) of wire and conduit per exit sign.



		1.06 Quality Assurance

		.1 Exit signs units shall be ULC Listed and/or CSA Certified to CSA C22.2 No. 141 and CSA C860.

		.2 Furnished products are listed and/or certified by third party agencies as suitable for the intended purpose.

		.3 Manufacturer Qualifications: Products shall be free of defects in material and workmanship.

		.4 All units will be certified that they have been tested prior to shipping.



		1.07 Delivery, Storage, and Handling

		.1 In accordance with Section 01 61 00.



		1.08 Waste Management and Disposal

		.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 00.



		1.09 Warranty

		.1 Product is warranted free of defects in material and workmanship for a minimum of one year from substantial completion.





		2. Products

		2.01 Exit Signs, General

		.1 Manufacturers

		.1 Aimlite.

		.2 BeLuce (formerly Beghelli).

		.3 Emergi-Lite.

		.4 Lithonia (Acuity Brands Lighting).

		.5 Lumacell.

		.6 Stanpro.

		.7 Other manufacturers as indicated in Section 26 52 13.13.



		.2 Substitution Limitations:

		.1 Manufacturer of exit signs to be the same as manufacturer of emergency lighting battery units and remote heads specified in Section 26 52 13.13.

		.2 No manufacturer substitutions.



		.3 Description

		.1 Green and White LED Pictogram “Running Man” exit sign.

		.2 The pictogram sign shall be certified as CSA 22.2 No. 141, and meet ISO 3864-1 and ISO 7010.

		.3 The pictogram legend shall have a minimum illuminated dimension of 5.9" high and 11.13" with ISO 3864-1 and ISO 7010 pictogram printed on a pure-acrylic panel.

		.4 The sign shall include a standard single face with optional double-faceplate included.

		.5 Not acceptable:

		.1 Red LED EXIT signs.

		.2 Externally illuminated photoluminescent, or non-electrical radioluminescent type of pictogram signs are unacceptable.





		.4 Mounting

		.1 The canopy shall universal to allow for wall, end, or ceiling mount.



		.5 Electrical

		.1 The LED light source shall be long-life white Light-Emitting Diodes and shall provide uniform illumination of the pictogram in normal and emergency operation.

		.2 The sign shall operate with universal 2-wire AC input voltage of 120 to 347 Vac at less than 3 Watts, and universal 2-wire DC input voltage from 6 to 24 Vdc at less than 2.5 Watts for single and double face legends with a single arrow either left o...

		.3 If arrow left and arrow right is required for T intersection, the contractor shall supply and install two separate pictogram signs.

		.4 The pictogram edge-lit exit sign where indicated on the plans in a self-powered configuration shall use a sealed Nickel-Cadmium battery of 2.4 V nominal voltage and shall stay illuminated during emergency operation for at least two hours upon AC fa...





		2.02 All-Plastic Pictogram Exit Sign, Commercial Grade

		.1 Manufacturers

		.1 Lumacell LP series.

		.2 Beghelli VE2-RM series.

		.3 Equivalent products from manufacturers as described in Article 2.01 of this section.



		.2 Materials

		.1 The sign shall come standard with a canopy and shall be suitable for wall, end, or ceiling mounting. The frame, faceplates, back plate and canopy shall each be constructed of a one-piece UV-stabilized thermoplastic material colored factory white.





		2.03 Steel Pictogram Exit Signs

		.1 Manufacturers

		.1 Lumacell LS series.

		.2 Equivalent products from manufacturers as described in Article 2.01 of this section.



		.2 Materials

		.1 The housing assembly shall be constructed of steel in [factory white] [black] [grey] colour.

		.2 The frame and back plate shall each be of a one-piece steel construction.

		.3 The faceplate(s) shall be constructed of robust clear poly-carbonate panels with an opaque border coloured factory-white.

		.4 Each face plate shall come standard with two legend films for pictogram and directional indicators.





		2.04 Extruded Aluminum Pictogram Exit Signs

		.1 Manufacturers

		.1 Lumacell LA series.

		.2 Beghelli QR-RM series.

		.3 Equivalent products from manufacturers as described in Article 2.01 of this specification.



		.2 Materials

		.1 The housing assembly shall be constructed of extruded aluminum in [factory white] [black] [grey] [brushed aluminum] colour.

		.2 The housing shall be constructed of rugged extruded aluminum and have a maximum depth of 2-1/2”.

		.3 The faceplate(s) shall be constructed of extruded aluminum and shall incorporate a protective clear poly-carbonate panel.

		.4 Each face plate shall come standard with two legend films for pictogram and directional indicators.





		2.05 Slim Profile Edge-Lit Pictogram Exit Signs for Surface Mounted Applications

		.1 Manufacturers

		.1 Lumacell LAE series.

		.2 Equivalent products from manufacturers as described in Article 2.01 of this specification.



		.2 Materials

		.1 The housing assembly shall be constructed of extruded aluminum with textured finish and [textured aluminum] [off-white] colour.

		.2 The canopy shall be of die-cast aluminum and allow for wall, end, or ceiling mount.

		.3 The legend shall be printed on a pure-acrylic panel.

		.4 The panel shall come standard with double-face legend, for single-face and double-face applications.





		2.06 Die-Cast Edge-Lit Pictogram Exit Signs for Surface or Recessed Mounting Applications

		.1 Manufacturers

		.1 Lumacell LDE series.

		.2 Equivalent products from manufacturers as described in Article 2.01 of this specification.



		.2 Materials

		.1 Surface mount:

		.1 When specified for surface mount, the unit shall come standard with a trim plate, trim ring, back box and canopy made of die-cast aluminum with [brushed aluminum] [black] [chrome] [polished brass] [factory white] [bronze] finish.

		.2 The trim plate shall have a [angular] [circular] [flat (fully recessed)] profile and allow for wall or ceiling mount installation.



		.2 Recessed ceiling mount:

		.1 When specified for recessed ceiling-mount, the unit shall come standard with a flat trim plate of die-cast aluminum with [brushed aluminum] [black] [chrome] [polished brass] [factory white] [bronze] finish, a back box of galvanized steel, and a har...



		.3 The legend shall be printed on a pure-acrylic panel.

		.4 The panel shall come standard with double-face legend, for single-face and double-face applications.





		2.07 All-Climate, Harsh Environment Pictogram Exit Sign

		.1 Manufacturers

		.1 Lumacell LN series

		.2 Beghelli FTZ-FM series.

		.3 Equivalent products from manufacturers as described in Article 2.01 of this specification.



		.2 Materials

		.1 The equipment shall be certified for NEMA-4X and designed specifically for high abuse areas, wet location, and cold weather applications.

		.2 The equipment frame shall be of industrial grade polyvinyl chloride with a gasket around lenses and canopy. The faceplate(s) shall be constructed of heavy-duty vandal resistant polycarbonate and feature an even illuminated legend.

		.3 Finish colour: [black] [white].







		3. Execution

		3.01 Installation

		.1 Install exit lights to manufacturer's recommendations, listing requirements, CSA standard and local regulatory requirements.

		.2 Ensure exit signs are not obscured. Where an exit sign is to be installed in an area with no ceiling, provide a suitable pendant mount.

		.3 [Connect fixtures to exit light circuits normal power supply and emergency battery units specified in Section 26 52 13.13.]

		.4 [Connect fixtures to exit light emergency power supply circuits.]

		.5 Ensure that emergency lighting circuit breaker is locked in ON position.

		.6 If arrow left and arrow right is required for T intersection, the contractor shall supply and install two separate pictogram signs.



		3.02 Field Quality Control

		.1 Comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheets.



		3.03 Cleaning

		.1 Proceed in accordance with Section 01 74 00.

		.2 On completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



		3.04 Testing and Commissioning

		.1 When installation of emergency lighting equipment is complete, contractor shall commission and test the entire system and adjust if necessary.

		.2 Contractor shall certify in writing to the consultant that the system is complete, installed per CSA C22.2 No. 141, has been tested, and operates for the specified battery run time.

		.3 Contractor shall notify owner and consultant at least ten days prior to proposed testing date and schedule testing at time and date acceptable to the owner.

		.4 Installation shall be in accordance to the electrical code and manufacturer’s instructions.

		.5 Provide breaker lock on emergency lighting circuit at source panelboard.



		3.05 Protection

		.1 Protect installed products and components from damage during construction.

		.2 Repair damage to adjacent materials caused by exit sign installation.
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1.

1.01

1.02

1.03

GENERAL

SECTION INCLUDES

N

Pole mounted, wall mounted, and canopy mounted solid state, light
emitting diode (LED) source exterior luminaires.

RELATED REQUIREMENTS

N

Division 04 — Masonry: brick grinding requirements for wall mounted
luminaires.

Section 26 09 23 - Lighting Control Devices: photocells, astronomical

Section 26 09 26 - Lighting Control Panelboards.

Section 26 09 43.19 — Wireless Network Lighting Controls.

Section 26 56 13 - Lighting Poles and Standards.

CSA Group:

CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition),
Safety Standard for Electrical Installations.

Ontario Electrical Safety Code (28th edition/2021).
CSA C22.2 No. 9.0 — General Requirements for Luminaires.

CSA C22.2 No. 250.0 - Luminaires (Bi-National Standard, with UL
1598).

CAN/CSA-C22.2 No. 250.13 - Light Emitting Diode (LED) equipment
for lighting applications.

DesignlLights Consortium (DLC):

2

timers.
3
4
.5
REFERENCES
.

.

2

3

4

.5
2

.

2
3

Solid-State Lighting Technical Requirements v5.1, or latest edition.

Where the specifications do not explicitly call for DLC qualified LED
luminaires, the technical criteria provided in the DLC Technical
Requirements provide the basis of the requirements for this section
of the Specification.

llluminating Engineering Society (IES):

N

IES HB-10-11 - The Lighting Handbook, 10t Edition.





Mulock House Adaptive LED EXTERIOR LIGHTING Section 26 56 19

Re-Use, Newmarket Page 2 of 8
Project No. ED-22-107
2 IES LM-79-08 — Approved Method: Electrical and Photometric
Measurements of Solid-State Lighting Products.
3 IES LM-80-08 — IES Approved Method for Measuring Lumen
Maintenance of LED Light Sources.
4 IES TM-21-11 = IES Technical Memorandum on Projecting Long Term

Lumen Maintenance of LED Light Sources.
Naftional Electrical Manufacturer's Association (NEMA):
. SSL-1-10 - Electronic Drivers for LED Devices, Arrays, or Systems.
2 WD 6 - Wiring Devices - Dimensional Requirements.
Underwriters Laboratories Inc. (UL):

. ANSI/UL 1449, (4th Edition), Standard for Safety, Surge Protective
Devices.

1.04  ACTION SUBMITTALS

N

2

Submit product data in accordance with Section 01 33 00.

Manufacturer reports: Provide a point-by-point photometric analysis of the
site, in accordance with the procedures laid out in IES RP-8-18, for review
by the Consultant. Include point-by-point calculation zones along the
property line. The designer shall lay out a grid of points on the pavement
at a maximum spacing of one-third the light fixture mounting height,
commencing within one-half the grid spacing from the perimeter
boundary.

Product specification sheets or other documentation that includes the
designed parameters as detailed in this specification. These parameters
include (but are not limited to):

N Luminaire cut sheets.

N Highlight all parameters of the complete luminaire part
number, including lumen package, correlated colour
temperature, IES distribution type, and driver information.

2 Highlight the input watts of the luminaire and the B-U-G
rating.
3 Cut sheet to document L70 lumen maintenance data, in

hours, when extrapolated for the worse case operating
temperature.





Mulock House Adaptive LED EXTERIOR LIGHTING Section 26 56 19

Re-Use, Newmarket
Project No. ED-22-107

Page 3 of 8

4

[Lighting Manufacturer’'s photometric analysis when requested by the
Consultant during submittal review.]

1.05 INFORMATIONAL SUBMITTALS

N

Instructions for installation and maintenance.

1.06 CLOSEOUT SUBMITTALS

N

2

Section 01 78 00: Submittals for project closeout.

The Confractor shall be responsible for obtaining from the supplying
lighting manufacturers, for each luminaire, a recommended
mainfenance manual including:

N Vendor and local representative’s contact information.

2 Tools required.

3 Maintenance instructions.

4 Types of cleaners to be used.

.5 Replacement parts identification lists.

.6 Equipment product data (high-quality reproducible copies).

Complete warranty information including manufacturer's warranty
conditions, including driver, luminaire, and accessories.

Light level measurements demonstrating the installation is consistent with
the photometric analysis.

1.07 QUALITY ASSURANCE

N

2

Luminaires tested to IES LM-79.

Design Qualification Testing performed by a National Voluntary
Laboratory Accreditation Program (NVLAP) testing facility. Such testing
may be performed by the manufacturer, or an independent testing lab
hired by the manufacturer on new luminaire designs, and when a major
design change has been implemented on an existing design. A major
design change is defined as a design change (electrical or physical)
which changes any of the performance characteristics of the luminaire,
results in a different circuit configuration for the power supply, or changes
the layout of the individual LED's in the module.

Products certified by a recognized testing agency accredited by the
Standards Council of Canada, and bearing a certification mark from that
agency. Certification shall include wet location rating.
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1.08 WARRANTY

N Manufacturer Warranty against loss of performance and defectsin
materials and workmanship for the luminaires for a period of 5 years after
acceptance of the luminaires. Warranty to cover all components
comprising the luminaire.

2 [Manufacturer to confirm that the addition of third party bird spikes will not
compromise luminaire warranty.]

2. PRODUCTS

201 MANUFACTURERS

N As noted on Lighting Fixture Schedule.

202 OUTDOOR LED LUMINAIRES, GENERAL

N Maximum nominal luminaire input wattage as specified for each luminaire
type as indicated on the Luminaire schedule.

2 Luminaires designed for ease of component replacement and end-of-life
disassembly.
3 Input Voltage:

. As indicated on Luminaire schedule.

2 Driver to be compatible with system voltage without use of a step-
down transformer. If the manufacturer’s standard product offering
cannot achieve this, clearly indicate on the shop drawings and
clearly indicate location of fransformer.

A4 Surge Protection

. UL 1449 recognized surge protective device that is wired in front of
the driver(s) and protects the luminaire to a minimum Category C
Low (per ANSI/IEEE Cé62.41.2).

5 Power Factor and Total Harmonic Distortion

B Power factor of greater than or equal to 0.9.

2 THD of less than or equal to 20 per cent.
.6 0-10 V dimming, or as indicated on drawings.
V4 Driver rated for minimum 50 000 hours.

.8 Gasket: neoprene seal between refractor and housing.
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.9 Light Distributions:

N Fixtures available with IES distribution types |, I, lll, IV, V, and other
distributions, as noted.

2 Pole mounted luminaire shall have an available option for low-
profile house-side shield.

.10 Self-locking latches of stainless steel and aluminum.
1 Factory wired including integral driver, terminated at terminal block.
12 Luminaires with cast aluminum weatherproof housing.

13 Ingress protection: sealed against moisture and environmental
contaminants to IP65 rating or better for both light engines/optics and
overall luminaire.

14 Finishes

. Housing and heat sink finished in polyester powder coat paint,
minimum 2.5 mil nominal thickness.

2 Standard finish colours to include black, bronze, grey, white, dark
platinum, and graphite metallic.

3 RAL and custom colour matches to be available as indicated on
the luminaire schedule.

2.03 OUTDOOR POLE/ARM MOUNTED AREA AND ROADWAY LED LUMINAIRES

N Pole mounted luminaires suitable for the EPA rating of the pole.
2 Pole finish colour fo match that of luminaire.
3 Source: Light Emifting Diode (LED).

. Zonal Lumen Density:

N 100 per cent between 0 degrees and 90 degrees from
nadir.

2 Less than or equal to 10 per cent between 80 degrees and
90 degrees from nadir.

2 Minimum luminaire efficacy: 105 lumens per watt.
3 Correlated Colour Temperature (CCT): 3000 K.

A4 Colour Rendition Index (CRI): 70 CRI minimum.
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.5 Minimum L70 lumen maintenance to occur at 50 000 hours in
accordance with LM-80 testing data and TM-21 extrapolation. LM-
80 testing is to utilize 10 000 hour testing data.

204 OUTDOOR WALL MOUNTED AREA LED LUMINAIRES

N Source: Light Emitting Diode (LED).
. Zonal Lumen Density:

N 100 per cent between 0 degrees and 90 degrees from
nadir.

2 Less than or equal to 10 per cent between 80 degrees and
90 degrees from nadir.

2 Minimum luminaire efficacy: 105 lumens per watt.
3 Correlated Colour Temperature (CCT): 3000 K.
A4 Colour Rendition Index (CRI): 70 CRI minimum.

.5 Minimum L70 lumen maintenance to occur at 50 000 hours in
accordance with LM-80 testing data and TM-21 exirapolation. LM-
80 testing is to utilize 10 000 hour testing data.

2.05  HXTURE MOUNTED CONTROLS PROVISION

N Provide NEMA 7-pin receptacle on all pole mounted luminaires, complete
with shorting cap.

. Shorting Cap, Locking-Type Mounting: 3-prong locking-type plug
connector. It is used with luminaries with a photocontrol

receptacle to complete circuit when a photocontrol is not
required.

2 Basis of design: Intermatic K4500 series.

2.06 BIRD SPIKES
. Stainless steel bird spikes that fasten to luminaires with adhesive or fies.
2 Manufacturers:
N Luminaire manufacturer’s standard bird spikes.

2 Bird-X.
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3. EXECUTION

3.01 EXAMINATION

N [Perform a site review of existing poles with manufacturer’s paint chip to
confirm suitability of new luminaire paint finish on existing poles.]

3.02  INSTALLATION

N Install lighting equipment, including but not limited to luminaires, controls,
auxiliary devices and the integration of same in strict conformance with all
manufacturers’ recommendations and instructions the securing of which
shall be the responsibility of the Contractor.

2 Luminaires shall be integrated with controls in accordance with respective
luminaire manufacturers’ and controls manufacturers’ recommendations
and instructions and to provide a complete, trouble-free operation
without compromising safety, code, and UL/CSA/NOM requirements.

3 Contractor shall be responsible for sealing all outdoor luminaires for wet
locations (i.e. all knock-outs, all pipe and wire entrances, etc.) asis
standard industry practice to prevent water from entering luminaires.

4 All luminaires shall be installed plumb and frue and level as viewed from
all directions unless specifically identified otherwise in the Luminaire
Schedule. Luminaires shall remain plumb and true without continual
adjustment or visibly obvious means beyond what is shown on luminaire
submittal drawings.

) Luminaire finishes which are disturbed in any way during construction shall
be touched up or refinished in a manner satisfactory to the Consultant.

.6 Whenever a luminaire or its hanger canopy is installed directly to a surface
mounted junction box, a finishing ring painted to match the ceiling, shall
be used to conceal the junction box.

7 All accessories shall be properly installed and adjusted by Contractorin
accordance with specification and installation instructions. Any spare
items shall be clearly labeled (indicate type of accessory and associated
luminaire types).

.8 Install luminaires on poles in accordance with Section 26 56 13.
.9 For wall mounted luminaires:

N Provide a smooth grinding of brick, including type such as split
face, to ensure a flush contact between luminaire and wall in
accordance with Division 04 requirements.

2 Provide a silicone seal around the luminaire.
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.10 Connect luminaire to lighting circuit.
11 [Provide field installed bird spikes on all luminaires.]

N Fasten fo luminaire with adhesive, or ties to maintain
manufacturer’s warranty on luminaire.

2 Fastening by screws or nails: not permitted.

3.03  SITE TESTS AND INSPECTIONS

N Perform lighting system commissioning in accordance with Section
26 08 50.

2 Perform light meter testing at night and report values to the Consultant.
3.04  ADJUSTING

N As required, all adjustable luminaires shall be aimed, focused, locked,
etc., by the Contractor under the observation of the Consultant. As
aiming and adjusting is completed, locking setscrews and bolts and nuts
shall be tightened securely by the Contractor.

2 All ladders, scaffolds, lifts, etc. required for aiming and adjusting luminaires
shall be furnished by the Contractor.

3 Where possible, units shall be focused during the normal working day.
However, where daylight interferes with seeing lighting effects, aiming
shall be accomplished at night.

3.05 CLEANING

N All luminaires and accessories shall be thoroughly cleaned after being
installed. All fingerprints, dirt, tar, smudges, drywall mud and dust, etc. shall
be removed by the Contractor from the luminaire bodies, reflectors, trims,
and lens or louvers prior to final acceptance. All reflectors shall be free of
paint other than factory-applied, if any. All reflectors, cones and lenses
shall be cleaned only according to manufacturers’ instructions.

End of Section
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