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Part 1 General

11 ADMINISTRATIVE

1.2

Submit to Contract Administrator submittals lisfedreview. Submit promptly and in
orderly sequence to not cause delay in Work. Faorsubmit in ample time is not
considered sufficient reason for extension of CaoitTime and no claim for extension
by reason of such default will be allowed.

Do not proceed with Work affected by submittal Lirdiview is complete.
Present shop drawings, product data, samples aokl aps in SI Metric units.

Where items or information is not produced in Skideunits converted values are
acceptable. Review submittals prior to submissio@antract Administrator. This review
represents that necessary requirements have beamuteed and verified, or will be, and
that each submittal has been checked and co cedimath requirements of Work and
Contract Documents. Submittals not stamped, sighet@d and identified as to specific
project will be returned without being examined aondsidered rejected.

Notify Contract Administrator, in writing at timg submission for review, identifying
deviations from requirements of Contract Documetdasing reasons for deviations.

Verify field measurements and affected adjacentkéoe co-ordinated.

Contractor's responsibility for errors and omissionsubmission is not relieved by
Contract Administrator’s review of submittals.

Contractor's responsibility for deviations in subsibn from requirements of Contract
Documents is not relieved by Contract Administrariew.

Keep one reviewed copy of each submission on site.

SHOP DRAWINGS AND PRODUCT DATA

The term "shop drawings" means drawings, diagrdhastrations, schedules,
performance charts, brochures and other data vaneko be provided by Contractor to
illustrate details of a portion of Work.

The Contractor shall arrange for the preparatiociedrly identified Shop Drawings as
specified or as the Contract Administrator may oeably request. Shop Drawings are to
clearly indicate materials, weights, dimensionsthods of construction and attachment
or anchorage, erection diagrams, connections, safgay notes and other information
necessary for completion of the Work. Where asideequipment attach or connect to
other articles or equipment, clearly indicate @ihsuch attachments and connections
have been properly coordinated, regardless ofrétake tunder which the adjacent articles
or equipment will be supplied and installed. Shapviings are to indicate their
relationship to design Drawings and Specificatiofistify the Contract Administrator in
writing of any deviations in Shop Drawings from tieguirements of the Contract
Documents.

The Contractor shall examine all Shop Drawingsrocsubmission to the Contract
Administrator to ensure that all necessary requamshhave been determined and
verified and that each Shop Drawing has been clieakd coordinated with the
requirements of the Work and the Contract Documdikamination of each Shop
Drawing shall be indicated by stamp, date and sigraof a responsible person of the
sub-contractor for supplied items and of the Gdr@oatractor for fabricated items.
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Shop Drawings not stamped, signed and dated wikthgned without being reviewed
and stamped "Re-submit".

4 The Contractor shall submit a Shop Drawings dejiwahedule and provide Shop
Drawings in an orderly sequence so as to causelag th the Work. Failure to submit
Shop Drawings in ample time is not to be considerdticient reason for an extension of
Contract time and no claim for extension by reasfosuch default will be allowed.
Jointly prepare a schedule fixing the dates fonsiabion and return of Shop Drawings.

5 The Contract Administrator will review and returhdp Drawings in accordance with the
schedule agreed upon or otherwise with reasonabfeginess so as to cause no delay in
the Work.

.6 Submit three (3) paper copies of all submittalsroe (1) PDF copy.

A PDF submittals are to be in a high quality formiatscanned, utilize sufficient
resolution to ensure that all details of the doconaee easily readable.

Delete information not applicable to project.

Shop Drawing reviews by the Contract Administrasogolely to ascertain conformance
with the general design concept. Responsibilityajgoroval of detail design inherent in
Shop Drawings rests with the Contractor and rexaguthe Contract Administrator shall
not imply such approval.

9 Shop Drawings will be returned to the Contractahvaine of the following notations:

A When stamped "REVIEWED" or "NO EXCEPTIONS TAKEN'Isttibute
additional copies as required for execution of\ark.

2 When stamped "REVIEWED AS MODIFIED" or "MAKE NOTED
CORRECTIONS", ensure that all copies for use ardifieal and distributed,
same as specified for "REVIEWED".

3 When stamped "REVISE AND RESUBMIT", make the neaggsevisions, as
indicated, consistent with the Contract Documentssubmit again for review.

A4 When stamped "NOT REVIEWED" or "REJECTED", subnher Drawings,
brochures, etc., for review consistent with the €t Documents.

5 Only Shop Drawings bearing "REVIEWED", "NO EXCEPTNS TAKEN",
"MAKE NOTED CORRECTIONS", or "REVIEWED AS MODIFIEDShall be
used on the Work unless otherwise authorized by theract Administrator.

.6 After submittals are stamped "REVIEWED", "NO EXCHPNS TAKEN",
"MAKE NOTED CORRECTIONS" or "REVIEWED AS MODIFIED"no
further revisions are permitted unless re-submitbeithie Contract Administrator
for further review.

.10 Any adjustments made on Shop Drawings by the Confdministrator are not intended
to change the Contract Price. If it is deemed shah adjustments affect the Contract
Price, clearly state as such in writing prior togeeding with fabrication and installation
of Work.

A1 Make changes in Shop Drawings, which the Contrachiistrator may require,
consistent with Contract Documents. When re-sulomgitinotify the Contract
Administrator in writing of any revisions other ththose requested by the Contract
Administrator.

12 Shop Drawings indicating design requirements nduhed in the Contract Documents
require the seal of a qualified Professional Englineegistered in the Province of
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13

Part 2

2.1

A3

14

Manitoba. Calculations shall be submitted for rewidé requested, and sealed by a
gualified Professional Engineer.

Only two (2) reviews of Shop Drawings will be maaethe Contract Administrator at no
cost. Each additional review will be charged to@mamtractor at the Contract
Administrator’s scheduled rates. The Contract Adstiator’s charges for the additional
Work will be deducted from the Contractor’s Progr€®rtificates.

Accompany submissions with transmittal letter, edring:

A Date.

2 Project title and number.

3 Contractor's name and address.

4 Identification and quantity of each shop drawingyduct data and sample.

5 Other pertinent data.

.6 Contractor's stamp, signed by Contractor's autednzpresentative certifying
approval of submissions, verification of field megsnents and compliance with
Contract Documents.

7 Details of appropriate portions of Work as applleab
A Fabrication.

2 Layout, showing dimensions, including identifiedlfi dimensions, and
clearances.

3 Setting or erection details.

4 Capacities.

5 Performance characteristics.

.6 Standards.

v Operating weight.

.8 Wiring diagrams.

.9 Single line and schematic diagrams.

.10 Relationship to adjacent work.

PROCEDURES

The Contractor shall, if required by the Contradivnistrator, submit for the review of
the Contract Administrator method statements whiescribe in detail, supplement with
Drawings where necessary, the methods to be ad@mtesecuting any portion of Work.

These statements shall also include details oftagt®onal plant and labour to be
employed. Acceptance by the Contract Administrat@ll not relieve the Contractor of
any of his responsibilities, nor shall reasonabfagal to approve entitle the Contractor to
extra payment or an extension of time.

Products

NOT USED
Not Used.
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Part 3 Execution

3.1 NOT USED

1 Not Used.

END OF SECTION
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Part 1 General

11 REFERENCE STANDARDS

Part 2

2.1

Part 3

3.1

Within the text of the specifications, referenceyrba made to the following standards:

1 ANSI American National Standards Institute

2 CEC Canadian Electrical Code (published by CSA)
3 CEMA Canadian Electrical Manufacturer's Assooiati
A4 CSA Canadian Standards Association

5 IEEE Institute of Electrical and Electronic Engans

.6 NBC National Building Code

T NEMA National Electrical Manufacturers Associatio
.8 NFPA — National Fire Protection Association

.9 ULC Underwriters' Laboratories of Canada
Products

NOT USED

Not Used.

Execution

NOT USED

Not Used.

END OF SECTION
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Part 1 General

11 INSPECTION

1.2

13

1.4

Allow Contract Administrator access to Work. If paf Work is in preparation at
locations other than Place of Work, allow accessutth Work whenever it is in progress.

Give timely notice requesting inspection if Worldissignated for special tests,
inspections or approvals by Contract Administratstructions, or law of Place of Work.

If Contractor covers or permits to be covered Wbek has been designated for special
tests, inspections or approvals before such is madmver such Work, have inspections
or tests satisfactorily completed and make gooti $Mork.

The Contract Administrator will order part of Waikbe examined if Work is suspected
to be not in accordance with Contract Documentsuplon examination such work is
found not in accordance with Contract Documentseod such Work and pay cost of
examination and correction. If such Work is fouméccordance with Contract
Documents, the City shall pay cost of examinatiod @eplacement.

INDEPENDENT INSPECTION AGENCIES

Independent Inspection/Testing Agencies may begaayhy the City for purpose of
inspecting and/or testing portions of Work. Cosswuéh services will be borne by the
City. Costs of additional tests required due tiecdiive Work shall be paid by the
Contractor.

All equipment required for executing inspection aesting will be provided by the
respective agencies.

Employment of inspection/testing agencies doeselve or relax responsibility to
perform Work in accordance with Contract Documents.

If defects are revealed during inspection and/stinig, appointed agency will request
additional inspection and/or testing to ascertalhdegree of defect. Correct defect and
irregularities as advised by the Contract Admiaitr at no cost to the City. Pay costs for
retesting and reinspection.

ACCESS TO WORK

The City, the Contract Administrator, and othehawities having jurisdiction shall have
access to the work.

REJECTED WORK

Remove defective Work, whether result of poor warkship, use of defective products
or damage and whether incorporated in Work orwbich has been rejected by the
Contract Administrator as failing to conform to @@tct Documents. Replace or
re-execute in accordance with Contract Documentsy @ost to the City.

Make good other Contractor's work damaged by sewciovals or replacements
promptly.

If in opinion of the Contract Administrator it i®hexpedient to correct defective Work
or Work not performed in accordance with Contractliments, the City will deduct

from Contract Price difference in value between kmerformed and that called for by
Contract Documents, amount of which will be detewdi by Contract Administrator.
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15 REPORTS

A Submit 4 copies of inspection and test reportsdnt@ct Administrator.
Part 2 Products
2.1 NOT USED

A Not Used.

Part 3 Execution

3.1 NOT USED
A Not Used.

END OF SECTION
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Part 1 General

11 REFERENCES

1.2

13

1.4

15

Canadian Standards Association (CSA)

A CAN/CSA-5269.2-M1987(R2003), Access Scaffolding@amnstruction
Purposes.

CONTRACTOR'S OFFICE

Accommodation for the Contractor’s office, plamipls, equipment, and materials
(including fuel) shall be the responsibility of tBentractor. Such accommodation at the
Site shall be located after consultation with tlemttact Administrator. The Contractor
shall be responsible for the protection of its plémols, equipment, and materials stored
on-site. Materials stored on the City’s premisedlldie neatly stacked and protected
from the weather.

The Contractor shall confine their activities te thinimum area necessary for
undertaking and completing the Work. Material agdipment storage areas shall be at
locations acceptable to the Contract Administrator.

The Contractor’s construction activities shall antroach or enter onto private property
without written consent from the owner of the pntpeoncerned. The Contractor shall
provide the Contract Administrator with a copy loé twritten agreement with the
property owner.

LAYDOWN AND STORAGE

All construction materials shall be stored at deaigd storage areas. Stored combustible
materials shall be separated by clear space t@ptrdéve spread and allow access for
manual fire fighting equipment, including fire haesextinguishers, hydrants, etc.

Designated areas shall be used for storage of fest@xand combustible liquids and
gases. Spills shall be contained as required byiftial Regulations.

Pressurized dry chemical fire extinguishers ofadlé capacity or equally effective
extinguishers as per NFPA 10 shall be provided wher

A Flammable liquids are stored or handled.
2 Welding or flame cutting is performed.

TEMPORARY CONSTRUCTION MATERIALS

Tarpaulins and plastic coverings shall consistrefrietardant materials, which are UL or
FM listed or approved, or which have passed thgé.&cale Test specified in NFPA-
701.

TOILETS AND WASHROOMS

Provide sanitary facilities for work force in acdance with governing regulations and
ordinances.

Post notices and take precautions as requiredday health authorities. Keep area and
premises in sanitary condition.
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1.6 DISPOSAL OF WASTE MATERIALS

1.7

1.8

1.9

1.10

1.11

1.12

1.13

Spoiled and waste materials shall not be dumpedkrusny circumstances, in any
locations other than those approved by the lodhlarities. Any cost for permits and fees
for disposing of waste materials shall be at that@ator's expense.

Disposal of all excavated and waste materials &aih accordance with the
requirements of the appropriate provincial regulatgencies.

When working anywhere within the Works the Contoasthall at the end of each
working day remove the rubbish and leave the 8itedlean and tidy state, to the
satisfaction of the Contract Administrator. If tissnot done, the City will clean the Site
and charge the Contractor.

PARKING

The Contractor parking shall be as designated éyintract Administrator. The
parking shall be arranged and maintained so thades not disrupt the plant's operation
and access for the City’s operations and maintenatadf.

USE OF PERMANENT WATER SUPPLY, HEAT, POWER LIGHT, A ND
TELEPHONE

The Contractor shall not make use of permanentngatgply, heat, power, or telephone
inside the SEWPCC without permission from the GaottAdministrator.

SITE SECURITY

The City does not normally provide security forteshe plant Site. Contractor is
responsible for all material and equipment stomnethe site.

SCAFFOLDING

Provide and maintain adequate scaffolding as reduiscaffolding is to be rigid, secure,
and constructed to ensure adequate safety for wsrkeect without damage to the
building or finishes.

Scaffolding in accordance with CAN/CSA-S269.2.

FACILITY ELECTRICAL SUPPLY AND DISTRIBUTION

If service interruptions are necessary, such inptions shall be made only at times
approved by the Contract Administrator.

HOISTING

Provide, operate and maintain hoists and cranesreetjfor moving of workers,
materials and equipment. Hoists and cranes to emtgtl by qualified operator.
WORK SCHEDULING AND PLANT OPERATIONS

Plan and schedule work to minimize outages on l¢uat pperations.

Provide Work Plan for approval to Contract Admiragbr a minimum of 7 days prior to
start of planned work. Detail work date, start/dfiopes, duration and required equipment
or system shutdowns.

Do not start work until approval is provided frohetContract Administrator.
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1.14 WARNINGS AND TRAFFIC SIGNS

A When Work is performed within public areas, provéaa erect adequate warning signs

as necessary to give proper warning. Place sidfisisntly in advance to enable public
to respond to directions.

1.15 Provide and maintain signs and other devices reduo indicate construction activities
or other temporary or unusual conditions resultiogn the Work.

Part 2 Products
A Not Used.

Part 3 Execution
1 Not Used.

END OF SECTION
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Part 1 General

11 REFERENCES

1.2

13

1.4

Conform to reference standards, in whole or in aagpecifically requested in
specifications.

If there is question as to whether products oresystare in conformance with applicable
standards, the Contract Administrator reservesitfiet to have such products or systems
tested to prove or disprove conformance.

Cost for such testing will be born by the City weat of conformance with Contract
Documents or by the Contractor in event of non-oonance.

QUALITY

Products, materials, equipment and articles ingated in Work shall be new, not
damaged or defective, and of best quality for psepatended. If requested, furnish
evidence as to type, source and quality of produaegided.

Defective products, whenever identified prior tongbetion of Work, will be rejected,
regardless of previous inspections. Inspection doeselieve responsibility, but is
precaution against oversight or error. Remove apthce defective products at own
expense and be responsible for delays and expeasssd by rejection. Should disputes
arise as to quality or fitness of products, decis&sts strictly with the Contract
Administrator based upon requirements of Contramtubnents.

Unless otherwise indicated in specifications, namtniformity of manufacture for any
particular or like item throughout building.

Permanent labels, trademarks and nameplates ouqgiscale not acceptable in
prominent locations, except where required for afpeg instructions, or when located in
mechanical or electrical rooms.

METRIC PROJECT

Unless otherwise noted, this project has been dedignd is to be constructed in the
International System (SI) of Units metric systemmefasurements.

During construction, when specified metric elememtsunattainable at the time they are
required to meet the construction schedule, thar@ctor shall notify the Contract
Administrator in writing and suggest alternativéstitutions. Costs due to these
substitutions shall be borne by the Contractor.

STORAGE, HANDLING AND PROTECTION

Handle and store products in manner to prevent dan@dulteration, deterioration and
soiling and in accordance with manufacturer's udions when applicable.

Store packaged or bundled products in originalamthmaged condition with
manufacturer's seal and labels intact. Do not renfimm packaging or bundling until
required in Work.

Store products subject to damage from weather attveeproof enclosures.

Remove and replace damaged products at own expadde satisfaction of the Contract
Administrator.
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15

1.6

1.7

1.8

1.9

1.10

1.11

5

Touch-up damaged factory finished surfaces to @oehtkdministrator’s satisfaction. Use
touch-up materials to match original. Do not pawer name plates.
TRANSPORTATION

Pay costs of transportation of products requiregeifiormance of Work.

MANUFACTURER'S INSTRUCTIONS

Unless otherwise indicated in specifications, ilhstaerect products in accordance with
manufacturer's instructions. Do not rely on lalmelenclosures provided with products.
Obtain written instructions directly from manufacits.

Notify the Contract Administrator in writing, of nflicts between specifications and
manufacturer's instructions, so that the Contrabhinistrator will establish the course of
action.

Improper installation or erection of products, doi¢ailure in complying with these
requirements, authorizes the Contract Administreioequire removal and re-installation
at no increase in Contract Price or Contract Time.

CO-ORDINATION

Ensure co-operation of workers in laying out Wdvlaintain efficient and continuous
supervision.

Be responsible for coordination and placement ehiqgs, sleeves and accessories.

CONCEALMENT

In finished areas conceal pipes, ducts and wirinigpors, walls and ceilings, except
where indicated otherwise.

Before installation inform the Contract Administaif there is interference. Install as
directed by the Contract Administrator.
REMEDIAL WORK

Perform remedial work required to repair or replpags or portions of Work identified
as defective or unacceptable. Co-ordinate adjaféstted Work as required.

Perform remedial work by specialists familiar wittaterials affected. Perform in a
manner to neither damage nor put at risk any podfdNork.
LOCATION OF FIXTURES

Consider location of existing and new mechanicdl electrical items as approximate.
Coordinate location with the Contract Administrafarot clear.

Inform the Contract Administrator of conflictingstallation. Install as directed.

FASTENINGS

Provide metal fastenings and accessories in sathedecolour and finish as adjacent
materials, unless indicated otherwise.

Prevent electrolytic action between dissimilar risegamd materials.

Space anchors within individual load limit or sheapacity and ensure they provide
positive permanent anchorage. Wood, or any otlgarac material plugs are not
acceptable.
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1.12

Part 2

2.1

Part 3

3.1

Keep exposed fastenings to a minimum, space ewenlynstall neatly.

Fastenings which cause spalling or cracking of n&t® which anchorage is made are
not acceptable.

PROTECTION OF WORK IN PROGRESS

Prevent overloading of parts of building. Do not, drill or sleeve load bearing structural
member, unless specifically indicated without veritapproval of the Contract
Administrator.

Products

NOT USED
Not Used.

Execution

WORKMANSHIP

Ensure Quality of Work is of highest standard, exed by workers experienced and
skilled in respective duties for which they are &gpd. Immediately notify the Contract
Administrator if required Work is such as to makeripractical to produce required
results.

Do not employ anyone unskilled in their requirediesi The Contract Administrator
reserves the right to require dismissal from siterkers deemed incompetent or careless.

Decisions as to standard or fithess of Quality @irkin cases of dispute rest solely with
the Contract Administrator, whose decision is final

END OF SECTION
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11 SUBMITTALS

3
1.2

2
13

A
1.4

A

2

3

4

5

Submittals: in accordance with Section 01 33 OQbrS&ittal Procedures.

Submit written request in advance of cutting oeration which affects:

A Structural integrity of elements of project.

2 Integrity of weather-exposed or moisture-resistaments.
3 Efficiency, maintenance, or safety of operatiorairents.
4 Visual qualities of sight-exposed elements.

5 Work of Owner or separate contractor.

Include in request:

A Identification of project.

Location and description of affected Work.
Statement on necessity for cutting or alteration.
Description of proposed Work, and products to us
Alternatives to cutting and patching.

Effect on Work of City or separate contractor.
Written permission of affected separate contractor.
Date and time work will be executed.

0N U WN

MATERIALS

Required for original installation.

Change in Materials: Submit request for substitutioaccordance with Section 01 33 00
- Submittal Procedures.

PREPARATION

Inspect existing conditions, including elementsjsctto damage or movement during
cutting and patching.

After uncovering, inspect conditions affecting peniance of Work.

Beginning of cutting or patching means acceptarfi@xisting conditions.

Provide supports to assure structural integritgusfoundings; provide devices and
methods to protect other portions of project fraamdge.

EXECUTION

Execute cutting, fitting, and patching to compMterk.

Fit several parts together, to integrate with otverk.

Remove and replace defective and non-conformingkWor

Provide openings in non-structural elements of Workpenetrations of electrical Work.

Execute Work by methods to avoid damage to othetk\émd which will provide proper
surfaces to receive patching and finishing.
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.6 Cut rigid materials using masonry saw or core dpileumatic or impact tools not
allowed on masonry work without prior approval.
7 Restore work with new products in accordance watjuirements of Contract
Documents.
.8 Fit Work airtight to pipes, sleeves, ducts, condaitd other penetrations through
surfaces.
.9 At penetration of fire rated wall, ceiling, or flooconstruction, completely seal voids with
firestopping material, full thickness of the constion element.
.10 Refinish surfaces to match adjacent finishes: Rinontinuous surfaces to nearest
intersection. Refinish assemblies by refinishintgrerunit.
A1 Conceal pipes, ducts and wiring in floor, wall amiling construction of finished areas
except where indicated otherwise.
Part 2 Products
2.1 NOT USED
A Not Used.
Part 3 Execution
3.1 NOT USED
A Not Used.

END OF SECTION
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Part 1 General

11 PROJECT CLEANLINESS

Part 2

2.1

Part 3

3.1

Maintain Work in tidy condition, free from accumtitmn of waste products and debris,
other than that caused by City or other Contractors

Remove waste materials from site at daily regulaclyeduled times or dispose of as
directed by the Contract Administrator. Do notrbwaste materials on site.

Provide on-site containers for collection of wasigterials and debris.
Dispose of waste materials and debris off site.

Clean interior areas prior to start of finishingriwcand maintain areas free of dust and
other contaminants during finishing operations.

Store volatile waste in covered metal containard,remove from premises at end of
each working day.

Provide adequate ventilation during use of volaiil@oxious substances. Use of building
ventilation systems is not permitted for this puegpo

Use only cleaning materials recommended by manufacof surface to be cleaned, and
as recommended by cleaning material manufacturer.

Schedule cleaning operations so that resulting de$tris and other contaminants will
not fall on wet, newly painted surfaces nor contateé building systems.
Products

NOT USED
Not Used.

Execution

NOT USED
Not Used.

END OF SECTION



City of Winnipeg Section 01 78 00

SEWPCC Electrical Classification Upgrades CLOSEGUBMITTALS
Bid Opportunity 7-2012 Page 1 of 2
Part 1 General

11 SUBMITTALS

1.2

o U » W

Submittals: in accordance with Section 01 33 OQbrS&ittal Procedures.

Prepare instructions and data using personnel exqoed in maintenance and operation
of described products.

Copy will be returned after final inspection, wilontract Administrator’'s comments.
Revise content of documents as required priomtal Submittal.
Furnish evidence, if requested, for type, sourckcrality of products provided.

Defective products will be rejected, regardlesprefvious inspections. Replace products
at own expense.

Pay costs of transportation.

OPERATING AND MAINTENANCE MANUALS
Prepare using personnel experienced in mainterargteperation of described products.

Operation and maintenance instructions and techdita to be sufficiently detailed with
respect to design elements, construction feataoesponent function, correct installation
procedure and maintenance requirements, to pefiedtiee start-up, operation,
maintenance, repair, modification, extension arjghagion of any portion or feature of
installation. Technical data to be in form of apgd shop drawings, product data,
supplemented by bulletins, component illustrati@exgploded views, technical
descriptions of items, and parts lists.

For the guidance of the City’s operating and maiabee personnel, the Contractor shall
prepare O&M Manuals for the Work, describing inadlethe construction of each part of
the Work and the recommended procedure for operaervicing and maintenance.

One (1) advance copies of the manuals shall be iigbinprior to Substantial
Performance of the Work for review and commentseAfeview, four (4) copies of the
final manuals shall be submitted.

All instructions in these manuals shall be in silpinguage to guide the City in the
proper operating and maintenance of this instathati

In addition to information called for in the Specdtions, include the following:

A Overall Title sheet, labelled "Operation and Mairtece Instructions", and
containing project name and date, facility’s coderethe manual, City's
Contract number, the name and address of the @tmtrand the issue date.

2 Overall list of contents, indicating the facilitiaspgraded by the project.

3 Title sheet for each section, labelled "Operatiod Blaintenance Instructions”,
the applicable facility, and containing project reaamd date.

4 List of contents for each section.

5 Include:
A Brochures/catalogue excerpts of all componentheiNork.
2 Documentation of all test results.

3 Complete set of equipment and assembly drawings
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4 Installation, start-up, O&M Manuals
5 Any specific requirements from the Specifications
.6 Reviewed Shop Drawings of all equipment.
7 Names, addresses, and telephone numbers of alt sudjecontractors

13

Part 2

2.1

Part 3

3.1

and suppliers.
Modify and supplement the manual as required byCiiigtract Administrator.
Format to be as follows:

A Organize data as instructional manual.
2 Binders: vinyl, hard covered, 3 'D' ring, with spiand face pockets.
3 When multiple binders are used correlate datargitied consistent groupings.

Identify contents of each binder on spine.
4 Drawings: provide with reinforced punched binddr. f&ind in with text; fold

larger drawings to size of text pages.
AS-BUILT DRAWINGS

After award of Contract, the Contract Administratoll provide a complete set of
Drawings for the purpose of maintaining ProjectBigkt Drawings. Accurately record
significant deviations from Contract Documents ealBy Site conditions and changes
ordered by the Contract Administrator. Updateydail

Record locations of concealed elements of mechbanchelectrical services.

Identify Drawings as "Project As-Built Copy". Ma#ih in good condition and make
available for inspection on-site by Contract Adreirator at all times.

On completion of the Work, two weeks prior to fiapection, submit As-Built
Drawings to Contract Administrator for review.
Products

NOT USED
Not Used.

Execution

NOT USED
Not Used.

END OF SECTION
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11 DESCRIPTION

1.2

13

1.4

15

1.6

Demonstrate operation and maintenance of equiparehsystems to City personnel as
equipment is replaced and upgraded.

City will provide list of personnel to receive insttions, and will co-ordinate their
attendance at agreed-upon times.
QUALITY CONTROL

When specified in individual Sections require matdirer to provide authorized
representative to demonstrate operation of equiparahsystems, instruct Owner's
personnel, and provide written report that demattisin and instructions have been
completed.

SUBMITTALS

Submittals: in accordance with Section 01 33 OQbr&ittal Procedures.

Submit schedule of time and date for demonstraifdire alarm system two weeks prior
to designated dates, for Contract Administratopgraval. Submit reports within one
week after completion of demonstration, that dertratisn and instructions have been
satisfactorily completed.

Give time and date of each demonstration, withdigiersons present.

CONDITIONS FOR DEMONSTRATIONS

Equipment has been inspected and put into operatiaocordance with Section
01 45 00.

Testing, adjusting, and balancing has been perfd@and equipment and systems are
fully operational.

PREPARATION

Verify that conditions for demonstration and instrons comply with requirements.

Verify that designated personnel are present.

DEMONSTRATION AND INSTRUCTIONS

Demonstrate start-up, operation, control, adjustiriesuble-shooting, servicing, and
maintenance of each item of equipment at scheduntexs$, at the equipment location.

Instruct personnel in phases of operation and maamce using operation and
maintenance manuals as basis of instruction.

Review contents of manual in detail to explain aspef operation and maintenance.

Prepare and insert additional data in operatiodsnasintenance manuals when need for
additional data becomes apparent during instrustion



City of Winnipeg Section 01 79 00

SEWPCC Electrical Classification Upgrades DEMONSTRAN AND TRAINING
Bid Opportunity 7-2012 Page 2 of 2
Part 2 Products

2.1 NOT USED

1 Not Used.

Part 3 Execution

3.1 NOT USED
A Not Used.

END OF SECTION
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Part 1 General

11 ACTION AND INFORMATIONAL SUBMITTALS

3

4
1.2

A
Part 2
2.1

A

2
2.2

A
2.3

A

2

Provide submittals in accordance with Section 0033 Submittal Procedures.
Product Data:

A Provide manufacturer's printed product literatspecifications and datasheet
and include product characteristics, performantter@, physical size, finish and
limitations.

Pre-shipment photos

A Provide pre-shipment photos of the operator comtnclosure. Resolution to be
of sufficient quality to be able to read individwele tags on wires.

Shop Drawings:

A Provide shop drawings: in accordance with Sectib8®00 - Submittal
Procedures.
A Provide shop drawings including but not limited to:
A Wiring diagrams.
2 Schematics.
3 Installation details.
A4 Layout and parts list.

CLOSEOUT SUBMITTALS

Provide maintenance materials in accordance wittic®e01 78 00 - Closeout
Submittals.

Submit operation and maintenance data for incotgoranto maintenance manual.

Provide recommended spare parts list.

Products

GENERAL

Provide complete Hazardous Area Class |, Zoneetirdbor operator for existing truck
bay door including motor, operator, pushbuttonamatsafety edge switch and
miscellaneous fittings.

Approvals: CSA or cUL

BREAKERS
See Section 26 28 21.

MOTOR

Size: 0.56 kW (0.75 HP) — This is the existing matiae. Confirm this is acceptable
with the manufacturer for the size and weight afrdo

Voltage: 575V, 3 ph, 60 Hz
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3 Hazardous Locations: to CSA C22.2 No. 145

A Rating: Class I, Zone 2, Group IIA
2 Temperature Code: T2A

4 Type: TEFC or Explosionproof

2.4 FULL VOLTAGE MAGNETIC STARTERS

A UL/CSA listed, NEMA size as shown on the drawings.
A Smallest size of starter: NEMA size 1, unless wtise indicated
2 IEC rated starters are not acceptable.

2 Magnetic of size, type, rating and enclosure gpédicated with components as
follows:
A All coils to be epoxy coated.
2 Contactor solenoid operated, rapid action type.
3 Motor overload protective device in each phase,uabyreset from outside

enclosure.

4 Wiring and schematic diagram inside starter encsuvisible location.
5 Identify each wire and terminal for external cortrats, within starter, with

permanent number marking identical to diagram.

2.5 OVERLOADS
Provide a thermally protected motor.
2 The overload shall have 1 N.C. isolated auxiliaogtact.
2.6 CONTROL TRANSFORMER

A Single phase, dry type, control transformer witimairy voltage as indicated and 120
VAC secondary, complete with primary and secondasgs, installed with starter as
indicated.

2 Size control transformer as indicated.

2.7 ENCLOSURES
Suitable for Class |, Zone 2 Hazardous locations

2 Enclosures shall be NEMA 4X rated unless locateslectrical or control rooms.

2.8 WIRING AND ACCESSORIES
A Provide wiring inside the panels according to thiofving Specifications:

A Control wiring to be a minimum of 16 AWG tinnedastded copper; insulation
rated at 600 V.

2 Wiring for power distribution shall be a minimum b4 AWG tinned stranded
copper; insulation rated at 600 V.

3 Install cables in accordance with the requiremeniivision 26.

2 Tag each wire at both ends with a heat shrink sl¢leat is machine printed. Allow
approximately 20 mm of wire insulation betweentdugand the bare wire.
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3 Wiring systems with different voltage levels or égpshall be suitably segregated within

the panel, according to relevant electrical codes.

4 Run all wiring in enclosed plastic wireways suchPasiduit. Size all wireways so that the
total cross sectional area of the insulated wik@able does not exceed 40 percent of the
cross sectional area of the wire way.

5 Provide a minimum clearance of 50 mm between wagsrand any point of wire
termination.

.6 Terminate all wiring, incoming and outgoing, aténal strips mounted inside the
panels. Identify each terminal strip with a teratistrip number, as per the drawings.

7 Provide sufficient terminals so that not more thaa wires are connected under the
same terminal.

.8 Provide nameplates for each device on or withireth&osure.

2.9 LIMIT SWITCHES
A As required for equipment protection and safetycluding but not limited to open limit,

advanced open limit, closed limit, advanced cldsed

2.10 ACCESSORIES
A Pushbutton station:
A Area Classification: Class I, Zone 2
2 Pushbuttons: Heavy duty, oil tight as required.
3 Functions: Open, Close, Stop
2 Pneumatic safety edge switch
A Area Classification: Class I, Zone 2
2 Hardwire interlocked to control circuit.
2.11 FINISHES

A Apply finishes to enclosure in accordance with Bec26 05 01 - Common Work
Results for Electrical.
2.12 EQUIPMENT IDENTIFICATION

A Provide equipment identification in accordance v@#ttion 26 05 00 - Common Work
Results for Electrical.

2 Magnetic starter designation label, white platacklletters, as indicated on lamacoid
schedule.

2.13 SPARE PARTS

A Fuses: two of each rating.

2.14 ACCEPTABLE MANUFACTURERS
Manaras

2 Or approved equal in accordance with B6.
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Part 3

3.1

3.2

o r W N

Execution

INSTALLATION

Install motor and operator to replace existing matwd operator. Existing door operator
is a Manaras MGH4X.

Install in accordance with manufacturer's instatti
Install and wire controls as indicated.
Ensure correct fuses are installed.

Confirm motor nameplate and adjust / replace oagrlevice to suit.

FIELD QUALITY CONTROL

Perform tests in accordance with Section 26 050ammon Work Results for Electrical
and manufacturer's instructions.

Operate switches and contactors to verify cornaattioning.
Perform starting and stopping sequences of comtaata relays.

Check that sequence controls, interlocking witreodeparate related starters, equipment,
control devices, operate as indicated.

END OF SECTION
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Part 1 General
1.1 REFERENCES

A Air Conditioning and Mechanical Contractors (AMCA)

1.2

13

A AMCA Publication 99-2003, Standards Handbook.
2 AMCA 300-2008, Reverberant Room Method for Sounstifig of Fans.

3 AMCA 301-2006, Methods for Calculating Fan Soundifgs from Laboratory
Test Data.

American National Standards Institute (ANSI)/AmancSociety of Mechanical
Engineers (ASME)

A ANSI/AMCA 210-2007, Laboratory Methods of Testingrs for Aerodynamic
Performance Rating.

Canadian General Standards Board (CGSB)

A CAN/CGSB 1.181-99, Ready-Mixed Organic Zinc-Richa@og.

Canadian Standards Association (CSA International)

A CSA C22.2 No. 145-2011, Motors and Generators & Id Hazardous
Locations.

SYSTEM DESCRIPTION

Performance Requirements:

A Catalogued or published ratings for manufacturechst obtained from tests
carried out by manufacturer or those ordered byufzanturer from independent
testing agency signifying adherence to codes amtlards in force.

2 Capacity: flow rate, total static pressure, kWiaidicy, revolutions per minute,
power, model, size, sound power data and as irediaat schedule.

3 Fans: statically and dynamically balanced, congtdiin conformity with
AMCA 99.

4 Sound ratings: comply with AMCA 301, tested to AMGAO.
5 Performance ratings: based on tests performedcordance with ANSI/AMCA

210. Supply unit with AMCA certified rating seal.
SUBMITTALS
Product Data:

A Submit manufacturer's printed product literatupgcifications and datasheet in
accordance with Section 01 33 00 - Submittal Proes] Include product
characteristics, performance criteria, and limtasi.

Shop Drawings:

A Submit shop drawings and product data in accordaitbeSection 01 33 00 -
Submittal Procedures.

Provide :

A Fan performance curves showing point of operativiand efficiency.
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2 Sound rating data at point of operation.

A4 Indicate:

A Motors, sheaves, bearings, shaft details.
Minimum performance achievable with variable speeadtrollers.

2
5 Quiality assurance submittals: submit following éc@dance with Section 01 33 00 -
Submittal Procedures.
A Certificates: submit certificates signed by mantufeer certifying that materials
comply with specified performance characteristiod physical properties.
2 Instructions: submit manufacturer's installatiostinctions.
A Contract Administrator will make available 1 codysgstems supplier's
installation instructions.
.6 Closeout Submittals:
A Provide operation and maintenance data for incatfmr into manual specified
in Section 01 78 00 - Closeout Submittals.
14 MAINTENANCE
A Extra Materials:
A Provide maintenance materials in accordance witticde01 78 00 - Closeout
Submittals.
A Spare parts to include:
A Matched sets of belts.
2 Furnish list of individual manufacturer's recommetidgpare parts for equipment,
include:
A Bearings and seals.
2 Addresses of suppliers.
3 List of specialized tools necessary for adjustiegairing or replacing.
15 DELIVERY, STORAGE, AND HANDLING
A Packing, shipping, handling and unloading:
A Deliver, store and handle in accordance with Sedib61 00 - Common
Product Requirements.
2 Deliver, store and handle materials in accordante manufacturer's written
instructions.
Part 2 Products
2.1 VANE-AXIAL FLOW FANS
A Acceptable manufacturers:
A Chicago Blower.
2 Northern Blower.

3 Twin City Fan & Blower.
2 Spark Resistance Construction: Type A.
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Part 3

3.1

3.2

3.3

3

.10
A1

12

Casings: welded steel with welded motor suppoctofy primed before assembly in
colour standard to manufacturer.

Blade material: aluminum. Hub material: aluminum.
Motors:

A Sizes as specified.
2 Hazardous locations: to CSA C22.2 No. 145.
A Rating: Class I, Zone 2, Group lIA.
2 Type: TEFC.
3 Duty: Continuous.
3 Motor with inherent overheating protectors.
4 Provide equipment resistant to corrosion from seweoisture conditions.

Supports:

A Ceiling suspended units: support brackets weldesitio of casing. Extend grease
lubrication facilities to outside of casing.

Bearings: ball or roller with extension tubes tdside of casing.
Belt drive:

A Drive fixed blades by externally mounted motor®tigh V-belt drive. Provide
internal belt fairing, external belt guards anduatiible motor mounts.

Accessories and hardware: matched sets of V-bekgjradjustable motor bases, belt
guards.

Vibration isolation: spring hangers.

Flexible connections: Fire resistant, self extistjing, neoprene coated glass fabric,
temperature rated at minus 40 degrees C to plae§@es C, density of 1.3 kg/im.50
mm wide with 75 mm galvanized sheet metal for thenections.

Performance: 944 I/s @ 73 Pa, 0.37 kW motor (11158, 60 Hz, 1800 rpm).

Execution

MANUFACTURER'S INSTRUCTIONS

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

FAN INSTALLATION

Install fans as indicated, complete with resilieruntings as specified, flexible electrical
leads and flexible connections.

Provide sheaves and belts required for final derze.

Bearings and extension tubes to be easily accessibl

CLEANING

Proceed in accordance with Section 01 74 11 - Gigan
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2 Upon completion and verification of performanceraftallation, remove surplus

materials, excess materials, rubbish, tools angetgnt.

END OF SECTION
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Part 1 General

1.1 REFERENCES
A Canadian Standards Association (CSA International)

1 CSA C22.2 No. 145-2011, Motors and Generators f® Id Hazardous
Locations.

1.2 PRODUCT DATA
Submit product data in accordance with Section®0- Submittal Procedures.
2 Submit product data sheets for unit heaters. Ireclud

Product characteristics.
Performance criteria.
Mounting methods.

Physical size.

kW rating, voltage, phase.
Cabinet material thicknesses.
Limitations.

Colour and finish.

0O NN WN R

3 Manufacturer's Instructions: Provide to indicateagl handling criteria, installation
sequence and cleaning procedures.

1.3 SHOP DRAWINGS
A Submit shop drawings in accordance with SectioB300 - Submittal Procedures.
2 Indicate:
A Equipment, capacity and piping connections.
.2 Dimensions, internal and external constructioniteteecommended method of

installation with proposed support, sizes and ocabdf mounting bolt holes.

1.4 CLOSEOUT SUBMITTALS

A Provide operation and maintenance data for unieing&or incorporation into manual
specified in Section 01 78 00 - Closeout Submittals

Part 2 Products
2.1 HORIZONTAL UNIT HEATERS
A Acceptable manufacturers:

A Engineered Air.
2 McQuay.
3 Sterling.
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2 Casing: 1.6 mm thick cold rolled steel, gloss erldimish, with threaded connections for

hanger rods.

3 Coils: seamless copper tubing, silver brazed tel $teaders with evenly spaced
aluminum fins mechanically bonded to tubing. Hydatisally test to 1 MPa.

Fan: direct drive aluminum propeller type, factbgtanced, with fan guard.
Motors:

A Sizes as specified.

2 Hazardous locations: to CSA C22.2 No. 145.

A Rating: Class I, Zone 2, Group lIA.
.2 Type: TEFC.

3 Duty: Continuous.
3 Motor with inherent overheating protectors.
A4 Provide equipment resistant to corrosion from seweoisture conditions.

Air outlet: two-way adjustable louvres.
Capacity: 16 kW, base hot water heating capacit93iC E.W.T. and 12C temperature
drop, 0.075 kW (115V, 1 ph, 60 Hz, 1550 rpm).
2.2 VERTICAL UNIT HEATERS
A Acceptable manufacturers:

A Engineered Air.
2 McQuay.
3 Sterling.

.2 Casing: 1.6 mm thick cold rolled steel, glossedwidinish, with threaded connections
for hanger rods.

3 Coils: seamless copper tubing, silver brazed tel $teaders and with evenly spaced
aluminum fins mechanically bonded to tubing. Hydatisally test to 1 Mpa.

Fan: direct drive aluminum propeller type, factbglanced.
Motors:

A Sizes as specified.

2 Hazardous locations: to CSA C22.2 No. 145.
A Rating: Class I, Zone 2, Group lIA.
2 Type: TEFC.

3 Duty: Continuous.
3 Motor with inherent overheating protectors.
4 Provide equipment resistant to corrosion from seweoisture conditions.
.6 Air outlet: adjustable multi-vane diffuser with & to match casing.

g Capacity: 19kW, base hot water heating capacit93tC E.W.T. and 12C temperature
drop, 0.124 kW (115V, 1 ph, 60 Hz, 1550 rpm).
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Part 3 Execution

3.1 INSTALLATION

Install in accordance with manufacturer's instiutsi
Provide double swing pipe joints as indicated.

Check final location with Contract Administratordifferent from that indicated prior to
installation.

A Should deviations beyond allowable clearances ,agsgiest and follow Contract
Administrator’s directive.

A4 Hot water units: for each unit, install ball valee inlet and calibrated balancing valve on
outlet of each unit. Install drain valve at low i

A Install manual air vent at high point.
Clean finned tubes and comb straight.
Provide supplementary suspension steel as required.

Connect to new line voltage thermostat.

0w N o O

Before acceptance, set discharge patterns anghésuls to suit requirements.

END OF SECTION
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Part 1 General
1.1 GENERAL

A This Section covers items common to Sections ofsizin 26. This section supplements

requirements of Division 1.

1.2 CODES AND STANDARDS
A Complete installation in accordance with CSA C22009 except where specified
otherwise.
2 Comply with all laws, ordinances, rules, regulasipeodes, and orders of all authorities

having jurisdiction relating to this Work.

13 DRAWINGS AND SPECIFICATIONS

A The intent of the Drawings and Specifications ijtude all labour, products, and
services necessary for complete Work, tested aamty/rfor operation.

2 These Specifications and the Drawings and Spetigitsiof all other divisions shall be
considered as an integral part of the accompariyimagvings. Any item or subject
omitted from either the Specifications or the Dnaga but which is mentioned or
reasonably specified in and by the others, shatidmsidered as properly and sufficiently
specified and shall be provided.

3 Provide all minor items and Work not shown or sfiedibut which are reasonably
necessary to complete the Work.

4 If discrepancies or omissions in the Drawings ce@jrations are found, or if the intent
or meaning is not clear, advise the Contract Adstiator for clarification before
submitting Bid, in accordance with B4.

1.4 CARE, OPERATION AND START-UP

A Instruct City maintenance and operating persormtié operation, care and maintenance
of systems, system equipment and components.

2 Where services of a manufacturer's factory semiggneer is required, arrange and pay
for services to supervise start-up of installaticmeck, adjust, balance and calibrate
components and instruct operating personnel.

3 Provide these services for such period, and fonasy visits as necessary to put
equipment in operation, and ensure that operatngomnel are conversant with all
aspects of its care and operation.

15 PERMITS, FEES AND INSPECTION

A Submit to Electrical Inspection Department and Supwithority necessary number of
drawings and specifications for examination and-aygd prior to commencement of
work.

Pay associated fees.

Notify Contract Administrator of changes requirgdiectrical Inspection Department
prior to making changes.
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4 Furnish a Certificate of Final Inspection and appis from inspection authority to the
Contract Administrator.
1.6 MATERIALS AND EQUIPMENT
A Provide materials and equipment in accordance 8atttion 01 61 00 - Common Product
Requirements.
2 Equipment and material to be CSA certified. Whéeré is no alternative to supplying
equipment which is not CSA certified, obtain spkajgproval from Electrical Inspection
Department.
3 Factory assemble control panels and component atissm
1.7 FINISHES
A Shop finish metal enclosure surfaces by applicagfamist resistant primer inside and
outside, and at least two coats of finish enamel.
A Paint indoor switchgear and distribution enclosuigtg grey to ANSI 61 grey
enamel, unless otherwise specified.
2 Clean and touch up surfaces of shop-painted equipseeatched or marred during
shipment or installation, to match original paint.
3 Clean and prime exposed non-galvanized hangelss eal fastenings to prevent
rusting.
1.8 EQUIPMENT IDENTIFICATION
Identify electrical equipment with nameplates dkfes:
Nameplates:
A Lamicoid 3 mm thick plastic lamicoid nameplatesjtelifiace, black core,
mechanically attached with self tapping screws.
NAMEPLATE SIZES
Size 1 10 x 50 mm 1 line 3 mm high letters
Size 2 12 x 70 mm 1line 5 mm high letters
Size 3 12 x 70 mm 2 lines 3 mm high letters
Size 4 20 x 90 mm 1 line 8 mm high letters
Size 5 20 x 90 mm 2 lines 5 mm high letters
Size 6 25 x 100 mm 1line 12 mm high letters
Size 7 25 x 100 mm 2 lines 5 mm high letters
Size 8 35 x 100 mm 3 lines 5 mm high letters
3 Wording on nameplates to be approved by ContraatiAdtrator prior to manufacture.
Allow for average of twenty-five (25) letters peameplate.
Identification to be English.
1.9 WIRING IDENTIFICATION
A Identify wiring with permanent indelible identifygnrmarkings, either numbered or

coloured plastic tapes, on both ends of phase @boiduof feeders and branch circuit
wiring.
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1.10

1.11

1.12

1.13

1.14

Maintain phase sequence and colour coding throughou
Colour code: to CSA C22.1.

Use colour coded wires in communication cablescheat throughout system.

CONDUIT AND CABLE IDENTIFICATION
Colour code conduits, boxes and cables.

Code with plastic tape or paint at points wheredemtor cable enters wall, ceiling, or
floor, and at 5 m intervals.

Colours: 38 mm wide prime colour and 19 mm wideileary colours.

System Prime Band Aux. Band
Medium Voltage (>750 V) Orange

347/600 V Yellow

120/208/240 V Power Black

UPS 120/208/240 V Power Black Green
Control Wiring (120 V) Black Orange
Fire Alarm Red

Low Voltage Communication/General Blue

Low Voltage Control Wiring (<50 V) Blue Orange
Intrinsically Safe Blue White

Cable Identification: Supply and install lamacojgdé cable identification tags for all
cables. Install identification tag at both ends.

MANUFACTURERS AND CSA LABELS

Visible and legible after equipment is installed.

WARNING SIGNS

As specified and to meet requirements of Electilitghection Department and the
Contract Administrator.

Lamicoid 3 mm thick plastic engraving sheet, rezkfavhite core, mechanically attached
with self tapping screws, 20mm text.
MOUNTING HEIGHTS

Mounting height of equipment is from finished fldorcentreline of equipment unless
specified or indicated otherwise.

Unless otherwise noted, mount equipment replaciiirg equipment at the same
height.

If mounting height of equipment is not specifiedraticated, verify before proceeding
with installation.

Install electrical equipment at following heightsless indicated otherwise.

A Panelboards: as required by Code or as indicated.

CONDUIT AND CABLE INSTALLATION

Sleeves through concrete: schedule 40 galvanieedl gipe, sized for free passage of
conduit.
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2 For wall, partitions, and ceilings the sleeve estull be flush with the finish on both

1.15

1.16

1.17

sides but for floors they shall extend 25 mm alfovished floor level.
Fire stop opening with ULC approved assembly feritistallation conditions.

Provide a detailed proposed conduit routing platiéoContract Administrator prior to
proceeding with the installation of conduit.

If possible, avoid routing conduits through hazaslarea.

FIELD QUALITY CONTROL

All electrical work to be carried out by qualifidtcensed electricians or apprentices as
per the conditions of the Provincial Act respectingnpower vocational training and
gualification. Employees registered in a provinapprentices program shall be
permitted, under the direct supervision of a gigificensed electrician, to perform
specific tasks - the activities permitted shaldeéermined based on the level of training
attained and the demonstration of ability to perf@pecific duties.

The work of this division to be carried out by antractor who holds a valid Master
Electrical contractor license as issued by the iRoevof Manitoba.

Furnish manufacturer's certificate or letter canfirg that entire installation as it pertains
to each system has been installed to manufactimsttsictions.

TESTING

All test instruments utilized are to have beenlxratied within one year of the date
utilized.

Carry out tests in presence of the Contract Adnratisr or delegated representative.

Provide instruments, meters, equipment and persoageired to conduct tests during
and at conclusion of project.

Submit test results for Contract Administrator\@eey.

SUBMITTALS

Within 15 days of award of Contract, the Contrastuall submit a completed equipment
procurement schedule, which lists the Manufactanet model of equipment, indicating
the projected ordering, Shop Drawing submittal daieé delivery dates of all Products to
meet the required construction schedule.

Prior to delivery of any Products to job Site anffisiently in advance of requirements
to allow ample time for checking, submit Shop Dnags for review as specified in
Division 01.

Submit Shop Drawings (including Product Data) fibequipment as required in each
Section of this Specification.

Prior to submitting the Shop Drawings to the Carttredministrator, the Contractor shall
review the Shop Drawings to determine that thegant complies with the
requirements of the Specifications and Drawings.

The term “Shop Drawing” means drawings, diagrathsstrations, schedules,

performance characteristics, brochures and othar déich are to be provided by the
Contractor to illustrate details of a portion of tWork. Indicate materials, methods of
construction and attachment of support wiring, iats, connections, recommended
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1.18

Part 2

2.1

Part 3

3.1

installation details, explanatory notes and othé&rimation necessary for completion of
Work. Where equipment is connected to other equipyedicate that such items have
been coordinated, regardless of the section undiethvthe adjacent items will be
supplied and installed. Indicate cross-referenad3etsign Drawings and Specifications.
Adjustments made on Shop Drawings by the ContrdatiAistrator are not intended to
change the contract price. If adjustments affeetéilue of the Work state such in
writing to the Contract Administrator prior to pesxding with the Work.

Manufacture of Products shall conform to revisedgbhrawings.
Keep one (1) complete set of Shop Drawings at jebdiiring construction.

Prior to shipping pre-fabricated panels, photosashpleted panels shall be sent to the
Contract Administrator of final review. The restdun of the photos should be such that
individual wire tags can be read.

AS-BUILT DRAWINGS

The Contractor shall keep one (1) complete sethifewprints at the Site during work,
including all addenda, change orders, Site ingtvast clarifications, and revisions for
the purpose of As-Built Drawings. As the Work otegproceeds, the Contractor shall
clearly record in Red Pencil all as-built condigpmwhich deviate from the original
Contract Documents. As-Built Drawings to includecaiting of all devices, conduit and
feeder runs (complete with conductor size and nujrdyel locations of all electrical
equipment.

On completion of the Work, two (2) weeks prior itad inspection, submit As-Built
Drawings to Contract Administrator for review. T@entractor shall certify, in writing,
that the As-Built Drawings are complete and thaythccurately indicate all electrical
services, including exposed as well as conceabeasit

Products

NOT USED
Not Used.

Execution

NOT USED
Not Used.

END OF SECTION
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Part 1 General
1.1 REFERENCES
A1 CSA C22.2 No .0.3, Test Methods for Electrical Wiemd Cables.
2 CAN/CSA-C22.2 No. 38, Thermoset-Insulated Wires Gadbles.
3 CAN/CSA-C22.2 No. 131, Type TECK 90 Cable.
4 CAN/CSA-C22.2 No. 239, Control and Instrumentati@ables.
1.2 PRODUCT DATA
A Submit product data in accordance with Section®0@- Submittal Procedures.
Part 2 Products
2.1 BUILDING WIRES
Wire: to CAN/CSA-C22.2 No. 38
Conductors:

1 Size as indicated. Minimum size: 12 AWG.
2 Stranded for 10 AWG and larger.

3 Copper conductors.
3 Insulation: chemically cross-linked thermosettirdyethylene rated type RW90.
A Insulation Voltage Rating:
A Circuits 480 V and less: 600 V
2 Circuits > 480 V: 1000 V

4 Colour coding to Section 26 05 01, wires sized 2@4hd smaller to be factory-coded,
taping will not be accepted.
2.2 TECK CABLE
Cable: to CAN/CSA-C22.2 No. 131.
Conductors:

A Grounding conductor: copper.
2 Circuit conductors: copper, size as indicated.

3 Insulation: chemically cross-linked thermosettirdyethylene rated type RW90.

A Insulation Voltage Rating:
A Circuits 480 V and less: 600 V
2 Circuits > 480 V: 1000 V

Inner jacket: polyvinyl chloride material.
Armour: interlocking aluminum.

Overall covering: polyvinyl chloride material.

N o o

Fastenings:
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A One hole aluminum straps to secure surface cabBlem® and smaller. Two hole
aluminum straps for cables larger than 50 mm.
2 Channel type supports for two (2) or more cable080 mm centers.
3 Threaded rods: 6 mm dia. to support suspended elgann

.8 Cable Fittings:

A Minimum requirement: Watertight, approved for TEC#ble.
2 Hazardous Locations:

A CSA approved.

2 Watertight type with:

A an elastomeric bevelled bushing.
2 a funnel entry, splined gland nut.
3 a non-magnetic, stainless steel grounding devite duial

grounding action.
A4 a taper threaded hub.

5 a hexagonal body and gland nut
3 Integral seal type with metal-to-metal contact ¢argtion.
4 Sealing of multi-conductor cable shall be acconmgiswith a liquid

type polyurethane compound.
5 The fitting must:

A Provide an environmental seal around the outeefackthe
cable and electrically bond the fitting to the eadimour prior to
potting the explosion-proof seal.

2 Allow the possibility of disconnection without disbing the
environmental seal, the electrical bonding or tk@a@sionproof

seal.
.6 All metal-clad cable fittings, for jacketed and Hacketed interlocked
armour cable, shall incorporate an easily-removabigour stop
e (not requiring fitting disassembly) ensuring propesitioning of the

cable armour during cable termination.
.8 Approved products:
A T&B Startech XP series.

2.3 ACIC/CIC CONTROL CABLE

Cable: to CAN/CSA-C22.2 No. 239, Control and Instentation Cables.

Conductors: copper, size as indicated.

Insulation: chemically cross-linked thermosettimiypthylene rated type RW90, 300V.

Shielding as indicated on the drawings.

o W NP

A higher level of shielded cable may be substitdtedinshielded, or overall shielded
cable, unless otherwise specified, provided tHatggropriate shield grounding, as
required by the Contract Administrator, is perfodn&\ll subsequent related changes,
such as required conduit size, fittings, etc aeeréisponsibility of the Contractor.
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Part 3 Execution

3.1 GENERAL

3.2

3.3

3.4

3.5

Do not splice cables. A continuous length is regplifor all feeds.

Install in accordance with manufacturer’s recomnagiots, observing requirements for
minimum bending radius and pulling tensions.

Exercise care in stripping insulation from wire. Bat nick conductors.

INSTALLATION OF BUILDING WIRES
Install in conduit as per Section 26 05 34.

Ensure conduit is dry and clean prior to pullingavif moisture is present, thoroughly
dry conduits. Vacuum as required.

Utilize wire-pulling lubricant.

INSTALLATION OF TECK CABLE 0-1000 V
Maximum spacing between supports for surface molURECK cable:

A 1.0 m unless otherwise approved by the ContractiAidinator.

INSTALLATION OF CONTROL CABLES
Install control cables in conduit.

Ground shields at one end only. Where possibtayrgt shields at the end where power
is supplied to the cable. Utilize shield groundioay in panels, where present, to ground
overall shields. Individual pair shields to begnded on appropriate terminals.

Shield drain wires, at the ungrounded end, arettaped back to the cable. Do not cut
the shield drain wire off.

CIC cable may not be installed in cable tray. &ton in conduit is required over the
entire length.

ACIC cable may be installed in cable tray, proviteat:

A The cable tray does not contain power cables, sigipscifically authorized by
the Contract Administrator in writing.

2 The ACIC cable voltage rating is equal or gredtantthe highest voltage
contained in the cable tray.

TERMINATIONS AND SPLICES

Wire nuts are permitted only in the following ciitsu

A Lighting circuits.
2 Receptacle circuits.

Exercise care in stripping insulation from wire. Bat nick conductors.

Strictly follow manufacturer's instructions withgards to tool size and application
methods of terminations and compounds.

Where screw-type terminals are provided on equipraed instrumentation, terminate
field wiring with insulated fork tongue terminals.
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A Manufacturer: Thomas and Betts, Sta-Kon, or apgt@gpial in accordance with
B6.
3.6 RE-USE OF EXISTING WIRING
A Re-use of existing wiring will generally be accaptehere the work is limited to the
replacement of the field device, and the wires rtigetequirements of the drawings.
2 Wire nuts are not permitted to extend existingmgrexcept for lighting and receptacle
circuits.
3 Ensure all existing wiring is tagged prior to disnection of equipment.

Tag spare wires as “Spare” and indicate the locaifdhe other end of the wire.

3.7 TESTING

A Perform an insulation resistance test on all nesveatisting power conductors that are
being re-terminated as part of the work.

END OF SECTION
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Part 1 General
1.1 RELATED SECTIONS
A Section 26 05 01 - Common Work Results - Electrical
1.2 REFERENCES
A American National Standards Institute (ANSI)/Ingtt of Electrical and Electronics
Engineers (IEEE)
A ANSV/IEEE 837, Qualifying Permanent Connections dJseSubstation
Grounding.
2 Canadian Standards Association, (CSA International)
Part 2 Products
2.1 EQUIPMENT
A Grounding conductors: bare stranded copper, sagard, size as indicated.
Insulated grounding conductors: green, type RW90.
Non-corroding accessories necessary for groundisigs, type, size, material as
indicated, including but not necessarily limited to
A Grounding and bonding bushings.
2 Protective type clamps.
3 Bolted type conductor connectors.
4 Thermit welded type conductor connectors.
5 Bonding jumpers, straps.
.6 Pressure wire connectors.
Part 3 Execution
3.1 INSTALLATION GENERAL
A Install connectors in accordance with manufactsiiestructions.
2 Protect exposed grounding conductors from mechhinicaty.
3 Use mechanical connectors for grounding connectimesjuipment provided with lugs.
4 Use Burndy compression connectors for all groundplgces and terminations, unless
otherwise indicated.
5 Soldered joints are not permitted.
3.2 EQUIPMENT GROUNDING AND BONDING
Install grounding connections to transformers.
2 Install bonding connections to all electrical eguént.
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3 Include a separate green bonding wire in all pase&duits including branch circuit
wiring sized according to the drawings, or the @#aua Electrical Code, whichever is
larger.
3.3 FIELD QUALITY CONTROL
A Perform tests in accordance with Section 26 05@4&mmon Work Results - Electrical.

END OF SECTION
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Part 1 General

Part 2 Products

2.1 FRAMING AND SUPPORT SYSTEM

2.2

Part 3

3.1

o r W N P

Materials:

A Conduit support structures shall employ an alumistnut framing system
together with the manufacturer's connecting comptsiand fasteners for a
complete system.

Finishes:

A Wet locations: Aluminum.

.2 Indoors, dry locations: Aluminum.

3 Nuts, bolts, machine screws: Stainless Steel.
Unistrut

A As required for load and span, with mounting screws

2 Acceptable products:
A Unistrut P1000 or approved equal in accordance Bé&h

CONCRETE AND MASONRY ANCHORS
Materials: hardened steel inserts, zinc plateddorosion resistance.

Components: non-drilling anchors for use in préelliholes, sized to safely support the
applied load with a minimum safety factor of four.

Manufacturer: Hilti (Canada) Limited.

Execution

INSTALLATION

Secure equipment to solid masonry, tile and plasigiaces with galvanized anchors.
Secure equipment to poured concrete with expandaddets.

Secure equipment to hollow masonry walls or suspemeilings with toggle bolts.
Do not drill through steel reinforcement encaseddncrete.

Support equipment, conduit or cables using clipang loaded bolts, cable clamps
designed as accessories to basic channel members.

Suspended support systems.

A Support individual cable or conduit runs with 6 rdiameter threaded rods and
spring clips.
2 Support two or more cables or conduits on charswgdported by 6 mm diameter

threaded rod hangers where direct fastening talingilconstruction is
impractical.
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7 Provide metal brackets, frames, hangers, clampsaaidd types of support structures
where indicated or as required to support conddtcable runs.
.8 Ensure adequate support for raceways and cablppettosertically where there is no
wall support.
9 Do not use wire lashing or perforated strap to supgr secure cables.
.10 Do not use supports or equipment installed for rottaeles for conduit or cable support
except with permission of other trade and approf#the Contract Administrator.
A1 Install fastenings and supports as required fohn égme of equipment cables and
conduits, and in accordance with manufacturertgiiasion recommendations.
A2 Touch up abraded surfaces and cut ends of gahdnieenbers with an approved

galvanizing repair compound.

END OF SECTION
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Part 1 General

1.1 SECTION INCLUDES

1.2

Part 2

2.1

2.2

Part 3

3.1

3.2

2w N P

Materials and components for splitters, junctiam| poxes, and cabinets.

SUBMITTALS
A Submit product data in accordance with Section®0@- Submittal Procedures

Products

JUNCTION AND PULL BOXES — HAZARDOUS, CATEGORY 2, AND
CATEGORY 2 WET LOCATIONS

NEMA 4X rated

Stainless Steel Construction.

Refer to 40 95 74 for custom automation junctiordso

JUNCTION AND PULL BOXES — UNCLASSIFIED INDOOR, DRY LOCATIONS
NEMA 12 or NEMA 4 rated

Sheet steel, welded construction, phosphatisedeanolry point finish.

Surface boxes to have rolled edges.

Refer to 40 95 74 for custom automation junctiordso

Execution

JUNCTION, PULL BOXES AND CABINETS INSTALLATION
Install pull boxes in inconspicuous but accesdiitations.

Install pull boxes so as not to exceed 30 m of a@gndn between pull boxes.

IDENTIFICATION

Provide equipment identification in accordance v@tttion 26 05 01 - Common Work
Results - Electrical.

Install size 3 identification labels indicating 1% voltage, phase, and source of feed.

END OF SECTION
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Part 1

11

1.2

Part 2

2.1

2.2

o> W NP

2

General

REFERENCES
CSA C22.1-2009, Canadian Electrical Code, Part 1.

SHOP DRAWINGS AND PRODUCT DATA
Submit product data in accordance with Section®0@- Submittal Procedures.

Products

OUTLET AND CONDUIT BOXES GENERAL

Size boxes in accordance with CSA C22.1.

102 mm square outlet boxes as required for spdeiates.

Gang boxes where wiring devices are grouped.

Blank cover plates for boxes without wiring devices

Combination boxes with barriers where outlets for@than one system are grouped.

OUTLET BOXES FOR METAL CONDUIT — NON-EXPLOSIONPROOF
General Requirements:

A Acceptable materials:

A Cast Aluminum (preferred)

2 Cast ferrous alloy with corrosion resistant epoagtong.
2 Suitable for threaded rigid conduit
Mounting lugs as required.

4 Wet location covers for all locations unless othisenapproved by the Contract
Administrator.

5 To CSA 22.2

Round Boxes:

A 100mm (4") round.

Tapped conduit openings and plugs.
Gasketed cover

Manufacturer / Model:

A Crouse Hinds VXF series

[

rwi

Device Boxes

A FS or FD cast aluminum boxes with factory-threalalgiols and mounting feet for
surface wiring of receptacles.

2 Single gang unless specified otherwise.

3 Manufacturer / Model:

A Crouse Hinds FS/FD series
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2.3 OUTLET BOXES FOR METAL CONDUIT —-EXPLOSIONPROOF
A General Requirements:
A Rated for Hazardous Class I, Zone 2 Locations
2 Acceptable materials:
A Cast Aluminum (preferred)
2 Cast ferrous alloy with corrosion resistant epoagtong.

3 Suitable for threaded rigid conduit
Mounting lugs as required.

5 Wet location covers for all locations unless othisenapproved by the Contract
Administrator.

.6 To CSA 22.2

2 Device Boxes

>

A EDS or EDSCM cast aluminum boxes with factory-thdeshhubs and mounting
feet for surface wiring of receptacles.

2 Single gang unless specified otherwise.
3 Manufacturer / Model:
1 Crouse Hinds EDS or EDSCM series

2.4 CONDUIT BOXES
A FS or FD cast aluminum boxes with factory-threalaelols and mounting feet for surface
wiring.
25 FITTINGS - GENERAL
Bushing and connectors with nylon insulated throats
2 Conduit outlet bodies for conduit up to 32 mm antl poxes for larger conduits.
Part 3 Execution
3.1 INSTALLATION

Support boxes independently of connecting conduits.

2 Fill boxes with paper, sponges or foam or similgpraved material to prevent entry of
debris during construction. Remove upon completiowork.

3 Provide correct size of openings in boxes for canduneral insulated and armoured
cable connections. Reducing washers are not allowed

Install all outlets surface mounted as requiredHerinstallation.
Provide lamacoid for all device boxes indicating tircuit(s) contained within.
A Example: G10-5 (Panel G10, circuit 5).

.6 Provide boxes sized as required by the Canadiastrielal Code.

END OF SECTION
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Part 1 General
11 REFERENCES

1.2

Part 2

2.1

2.2

2.3

2.4

Canadian Standards Association (CSA)

A CAN/CSA C22.2 No. 18, Outlet Boxes, Conduit Boxas Fittings and
Associated Hardware.

2 CSA C22.2 No. 45, Rigid Metal Conduit.
3 CSA C22.2 No. 56, Flexible Metal Conduit and Ligdidht Flexible Metal

Conduit.
CONDUIT REQUIREMENTS

The drawings do not show every specific conduit r8apply and install conduit as
required to provide a complete system.

All conduits shall be surface mounted unless otfswndicated in the specifications
and/or shown on the drawings.

Products

CONDUITS

Rigid metal conduit: to CSA C22.2 No. 45, alumintihmeaded.

Flexible metal conduit: to CSA C22.2 No. 56, ligtight flexible metal.

Minimum conduit size: 19 mm, unless specificallgivated on the drawings or approved
by the Contract Administrator.

CONDUIT FASTENINGS

One hole aluminum straps to secure surface consilitem and smaller. Two hole
aluminum straps for conduits larger than 50 mm.

Beam clamps to secure conduits to exposed ste&l wor
Channel type supports for two or more conduits.
Threaded rods, 6 mm dia., to support suspendechelsan

CONDUIT SPACERS

PVC coated malleable iron spacers, CSA approvethéopurpose.

Aluminum channel may be utilized where conduitsgamiped, however a non-metallic
spacer must be provided between the aluminum chandeconcrete.

CONDUIT FITTINGS

Fittings: manufactured for use with conduit spedfiCoating: same as conduit.

Utilize insulated grounding bushings at all enclesentries.

Elbows:

A Utilize factory elbows for 27mm and larger conduits
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4 Threaded Hubs for Metal Conduit

A liquid and dust tight with insulated throat
2 Approved products
A Thomas & Betts "Bullet Hub" 370 Series.

5 Fittings for Metal Conduit

1 Cast metal
2 Gasketted covers.
3 Approved products
A Crouse-Hinds Canada Ltd. "Condulet" series.

.6 Explosion proof conduit sealing fittings:
A CSA Certified suitable for Hazardous Locations agsll, Zone 1, Group llIA.
2 Material: Cast aluminum.
3 Sealing Compound: As recommended by manufacturer.

25 EXPANSION FITTINGS FOR RIGID CONDUIT
A All conduits entering outlet boxes and devices #ratlocated in walls subject to

movement shall be terminated by means of liquibttiexible conduit, approximately
450 mm in length between the conduit and the obtigtor device which is being
supplied. All conduits, bus duct, wireways, etasging through or across expansion
joints of the building shall be installed with thge of approved expansion fittings.

2.6 FISH CORD
A Polypropylene.

Part 3 Execution
3.1 ROUTING
A Locate conduits containing communication and lofage conductors away from

conduits containing power wiring.
Route conduits on existing or new pipe rack or endpd channels where possible.
Avoid routes that would interfere with any potehti@intenance activities.

Where not specifically shown in detail on the drags, review proposed conduit routing
with Contract Administrator prior to installatiofComply with all routing changes
requested by the Contract Administrator.

3.2 INSTALLATION - GENERAL

A Install conduits to conserve headroom in exposeations and cause minimum
interference in spaces through which they pass.

Field threads on rigid conduit must be of suffitiEmmgth to draw conduits up tight.
Remove and replace blocked conduit sections. Das®liiquids to clean out conduits.

Do not include more than the equivalent of fourddarter bends. Provide pull boxes as
required.
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.10
A1
A2

13

14

15

Ensure electrical continuity in all conduit systems

All conduit shown exposed in finished areas isdédree of unnecessary labels and trade
marks.

Seal conduits with duct seal where conduits areogiween heated and unheated areas.
Where conduits, cables, or cable trays piercesggarations, seal openings with Dow
Corning 3-6548 sealant. Seal all conduits entesinigaving hazardous classified areas
with approved seals.

Where conduits pass through walls, group and instalugh openings. After all conduits
shown on the Drawings are installed, close walhapgs with material compatible with
the wall construction.

Bend conduit cold. Replace conduit if kinked ottBaed more than 1/10th of its original
diameter.

Mechanically bend conduits over 19 mm in diameter.
Dry conduits out before installing wire.

Surface Conduits

A Run parallel or perpendicular to building lines.

2 Group conduits wherever possible on suspendedrfaicguchannels.

3 Provide a minimum space of 12mm between conduits.

4 Do not pass conduits through structural memberspbas indicated.

5 Do not locate conduits less than 75 mm parallstéam or hot water lines with

minimum of 25 mm at crossovers.

.6 Install spacers as required to provide a spacedsgtthe conduits and the
supporting surface, with a minimum space as follows

A Above grade spaces not classified as CEC Category21

A Drywall / Wood surfaces: no space required
2 Masonry / concrete surfaces: 6 mm
3 Below grade spaces: 12 mm

2 CEC Category 1 or 2: 12 mm

Underground Conduits
A Slope conduits to provide drainage.

Floor Penetrations

A Mark out intended location for openings and confaceeptability with Contract
Administrator prior to drilling.

2 Provide galvanized steel pipe sleeve

3 Provide 102 mm curb to floor penetrations in ateas are subject to regular

clean up and wash down.
Colour Coding

A Apply plastic tape or paint colour coded bandsaioduits at points where
conduit or cable enters wall, ceiling, or floordeat 5 m intervals.
2 Bands: 38 mm wide prime colour and 19 mm wide &arilcolours

3 Band colours as per the following table.
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3.3

3.4

Section 26 05 34

Page 4 of 5
System Prime Band | Aux. Band
Medium Voltage (>750 V) Orange
347/600 V Yellow
120/208/240 V Power Black
UPS 120/208/240 V Power Black Green
Control Wiring (120 V) Black Orange
Fire Alarm Red
Low Voltage Communication/General Blue
Low Voltage Control Wiring (<50 V) Blue Orange
Intrinsically Safe Blue White

o W NP

METAL CONDUIT

Bend conduit cold. Replace conduit if kinked ottaed more than 1/10th of its original

diameter.

Mechanically bend conduits over 19 mm in diameter.

Concrete Penetrations:

A Sleeves for Aluminum Conduit
A Install schedule 40 galvanized steel pipe, sizedré® passage of
conduit.
2 Seal and firestop penetration around conduit witlClapproved
assembly for the installation conditions.
3 For wall, partitions, and ceilings the sleeve esiuisll be flush with the

finish on both sides but for floors they shall extd&s0 mm above
finished floor level or housekeeping pad level.

Maximum spacing between supports for rigid metalbaduit:

1 16mm conduit:
2 21mm conduit:
3 27mm conduit
4 35mm conduit
5 41mm conduit and larger

1.0m
1.5m
1.5m
20m

2.5m

INSTALLATIONS IN CATEGORY 1 LOCATIONS
Arrange to provide drainage at frequent intervalsuitable locations.

Equip with approved fittings to permit the moisttwedrain out of the system.

Install the conduit with a minimum of 12 mm spaaenf the supporting surface.

Install every joint to be water-tight.

Where conduit leaves a warm room and enters acantesphere, seal the conduit and
arrange the conduit in a manner to avoid condessaticumulation at the seal.
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3.5

3.6

3.7

3.8

INSTALLATIONS IN CATEGORY 2 LOCATIONS
Comply with all requirements of Category 1 locasion

INSTALLATIONS IN CATEGORY 2 WET LOCATIONS
Comply with all requirements of Category 1 location

INSTALLATIONS IN HAZARDOUS CLASS |, ZONE 1 LOCATION S
Explosion proof conduit sealing fittings:

A Install sealing fittings as indicated and on allvreonduit installations to meet
CEC requirements.

2 Percent fill through fitting not to exceed 25%.

3 Add sealing compound following manufacturer’s instions.

INSTALLATIONS IN HAZARDOUS CLASS |, ZONE 2 LOCATION S
Explosion proof conduit sealing fittings:

A Install sealing fittings as indicated and on allvreonduit installations to meet
CEC requirements
2 Percent fill through fitting not to exceed 25%.

3 Add sealing compound following manufacturer’s iostions.

END OF SECTION
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Part 1 General
1.1 REFERENCES
A Canadian Standards Association (CSA International)
A CSA-C22.2 No.42, General Use Receptacles, Attach®legs and Similar
Devices.

2 CSA-C22.2 No.42.1, Cover Plates for Flush-Mountediy Devices
(Bi-national standard, with UL 514D).

3 CSA-C22.2 No. 159 Attachement Plugs, Receptactes Samilar Wiring
Devices for Use in Hazardous Locations

4 CSA-C22.2 No.55, Special Use Switches.

5 CSA-C22.2 No.111, General-Use Snap Switches (Bonak standard, with UL
20, twelfth edition).

1.2 SHOP DRAWINGS AND PRODUCT DATA

A Submit product data in accordance with Section®0- Submittal Procedures.
Part 2 Products
2.1 RECEPTACLES

A 120V Receptacle Requirements:

A Type: Dead Front Interlocked Circuit Breaking
CSA Type 5-15R, Single Gang
Rotate plug to engage power

2 Rating: 125V,15A
3 Electrical Classification: Class I, Zone 2
4 Enclosure: NEMA 4 rated
5 Material:
A Housing: Die cast Copper Free Aluminum
2 Interior: Fiberglass reinforced polyester
3 Contacts: Receptacle blade — brass
Receptacle Switch - silver
4 Receptacle gasket: neoprene
.6 Approvals: CSA
g Features:
A Factory Sealed chamber enclosing the potentiahgi@dmponents
between two explosionproof threaded joints.
2 Lockable in the closed position
3 One piece molded gasket seals cover plate and ENRyhen plug is
inserted, to allow for full environmental protectiat the receptacle face.
4 Top-hinged cover design with 45° downward angle.

.8 Acceptable Products:
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2.2

2.3

24

1 Crouse Hinds ENR M4 Series

600V Receptacle Requirements:

A Type: Dead Front Interlocked Circuit Breaking
2 Rating: 600 V, 60 A
3 Electrical Classification: Class I, Zone 2
4 Enclosure: NEMA 12 rated
5 Material:
A Housing: Copper Free Aluminum
2 Insulator: Krydon
3 Contacts: brass
.6 Approvals: CSA
g Features:
A Lockable in the closed position.

2 Spring door.

3 Through Feed hubs — 35 mm
.8 Compatible with Crouse Hinds Arktite APJ and NR.ggl
.9 Acceptable Products:

1 Crouse Hinds FSQC Series

Use receptacles of one manufacturer throughouegtoj

PLUGS
Plugs to be of matching configuration and manufa&etas receptacles.

SWITCHES

347V Switch Requirements:

A Rating: 600V, 30 A

.2 Electrical Classification: Class I, Zone 2

3 Poles: As Indicated on drawings
4 Housing Material: Copper Free Aluminum
5 Approvals: CSA

.6 Acceptable Products:

A Crouse Hinds DSD-SR Series
2 Or approved equal in accordance with B6.

COVER PLATES

Unless otherwise indicated, devices shall comeoagptete enclosures rated for the
hazardous area in which they are installed.

For unclassified areas:

A Cover plates for wiring devices to: CSA-C22.2 Nol42
2 Cover plates from one manufacturer throughout ptoje

3 Sheet steel utility box cover for wiring devicestalled in surface-mounted
utility boxes.
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4 Stainless steel, 1 mm thick cover plates wiringicessmounted in flush-mounted
outlet box.
5 Sheet metal cover plates for wiring devices moumesirface-mounted FS or
FD type conduit boxes.
.6 Weatherproof double lift spring-loaded cast alumintover plates, complete

Part 3

3.1

3.2

3.3

with gaskets for duplex receptacles as indicated.

Execution

INSTALLATION - GENERAL

Receptacles:

A Install receptacles in gang type outlet box whementban one receptacle is
required in one location.

2 Mount duplex receptacles vertically.

3 Mount receptacles at height in accordance withi&e@6 05 01 - Common

Work Results - Electrical.

Cover plates:

A Protect stainless steel cover plate finish withgoag plastic film until painting
and other work is finished.

2 Install suitable common cover plates where wiriegides are grouped.

3 Do not use cover plates meant for flush outlet baesurface-mounted boxes.

Install a permanent lamacoid for all light switcledicating the lights switched.

A Example: Wet Well Main Lighting
2 Mount lamacoid above switch.

Install a permanent lamacoid for all wiring devidedicating the circuit(s) contained
within.

A Example: 8G-2 (PNL-8G, circuit 2)
.2 Mount circuit lamacoid on side of or below switch.

INSTALLATIONS IN HAZARDOUS CLASS |, ZONE 2 LOCATION S
Install conduit seals for devices that are notdigctealed.

INSTALLATIONS IN CATEGORY 1, CATEGORY 2, AND CATEGO RY 2 WET
LOCATIONS

Install the device with a minimum of 12 mm spaasrfrthe supporting surface.

END OF SECTION
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Part 1 General
1.1 SECTION INCLUDES

A Materials for moulded-case circuit breakers anduiirbreakers.
1.2 REFERENCES

A Canadian Standards Association (CSA International).

A CSA-C22.2 No. 5, Moulded-Case Circuit Breakers, déd-Case Switches and
Circuit-Breaker Enclosures (Tri-national standarthwL 489, tenth edition,
and the second edition of NMX-J-266-ANCE).

1.3 SUBMITTALS

A Submit product data in accordance with Section®0- Submittal Procedures.
Part 2 Products
2.1 BREAKERS GENERAL

Moulded-case circuit breakers, and Circuit breakeiGSA C22.2 No. 5

Common-trip breakers: with single handle for mplie applications.

Magnetic instantaneous trip elements in circuibkegs to operate only when value of

current reaches setting.

A Trip settings on breakers with adjustable tripsatoge from 3-8 times current
rating.

4 Circuit breakers to have minimum 10kA symmetrigatrinterrupting capacity rating.
Moulded case circuit breaker to operate automéayitgl means of thermal and magnetic
tripping devices to provide inverse time curreifiding and instantaneous tripping for
short circuit protection.

.6 Include:

A On-off locking device.

2.2 PANELBOARD BREAKERS

A Breakers in Cutler-Hammer CBL, NQB, and PRL1 paoais are to be BAB bolt-on
breakers.

2.3 BREAKERS MOUNTED IN ENCLOSURES

A Standalone breaker enclosures:

A Requirements:
A Explosionproof, Type 4 surface mounted, front medréxternal
operating handle, lockable in the “off” positiontiwvia padlock.
2 Provide neutral bar, with ampere rating equal eatgr than the breaker
rating.

3 Provide ground bar with two (2) terminals.
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Part 3

3.1

Breakers fed from MCC-1G and MCC-2G are to haventerrupting rating of 25 KA.
Acceptable Products:

1 Cutler-Hammer HFD series breakers

Execution

INSTALLATION
Install circuit breakers as indicated.

Identification:

1 In accordance with Section 26 05 01 — Common WarkuRs — Electrical
2 For all individually mounted breakers and brealeglCCs, CDPs and
switchboards:
A Provide lamacoid plate on or adjacent to each leresthowing load
being fed.
2 Format:

A Line 1: The breaker identifier. Example: “CB-MT&L".

A Where the breaker identifier is not specified,izgil
“CB-" followed by the immediate device being fed.

2 Line 2: The ultimate load being fed, or a desaipbf the
breaker functionality. Example: “Load: UPS-G1” or
“MCC-1G/MCC-2G Transfer Switch”.

3 For panelboards:
A Ensure panelboard directory is updated.

END OF SECTION
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Part 1

11

1.2

13

Part 2

2.1

General

REFERENCES

Canadian Standards Association (CSA International)

A CSA C22.2 No.14 - 2010, Industrial Control Equipien
National Electrical Manufacturer’s Association (NBM

A NEMA Standards Publication ICS 2-2000: Industriah@ol and Systems
Controllers, Contactors and Overload Relays Raf€i\elts.

SUBMITTALS
Provide submittals in accordance with Section 0D@3 Submittal Procedures.
Product Data:

A Provide manufacturer's printed product literatgpecifications and datasheet
and include product characteristics, performantter@, physical size, finish and
limitations.

Shop Drawings:
A Provide shop drawings: in accordance with Sectib8®00 - Submittal
Procedures.
A Provide shop drawings for each type of startentiicate:
A Mounting method and dimensions.
Starter size and type.
Layout and components.
Enclosure type.
Wiring Diagram

s wiN

CLOSEOUT SUBMITTALS

Provide maintenance materials in accordance withi®e01 78 00 - Closeout
Submittals.

Submit operation and maintenance data for eachaggestyle of contactor for
incorporation into maintenance manual.

Extra Materials:

A Provide listed spare parts for each different aize type of contactor.
A All control fuses.
2 One indicating lamp bulb.

Products

COMBINATION CONTACTOR — HAZARDOUS CLASS 1, ZONE 2 R ATED
Contactors: to CSA C22.2 No.14 and NEMA ICS 2-2000.
Enclosure
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A Requirements:
A Explosionproof
2 NEMA 4X
3 Corrosion Resistant
4 Copper-free aluminum
3 Short Circuit Current Rating: 22 kA
4 Breakers

A1 See Section 26 28 21.
5 Full Voltage Magnetic Starters
A UL/CSA listed, NEMA size as shown on the drawings.

A Rated for type of load controlled.
2 Smallest size of starter: NEMA size 1, unless wtise indicated
3 IEC rated starters are not acceptable.

2 Magnetic of size, type, rating and enclosure pédicated with components
as follows:
A All coils to be epoxy coated.
2 Contactor solenoid operated, rapid action type.
3 Wiring and schematic diagram inside starter encksuvisible location.
4 Identify each wire and terminal for external cortrats, within starter,

with permanent number marking identical to diagram.
.6 Control Transformer
A Single phase, dry type, control transformer witimairy voltage as indicated and

120 V secondary, complete with primary and seconfieses, installed with
starter as indicated.

2 Size control transformer as indicated.
T Accessories
A Pushbutton: heavy duty, oil tight as required.

2 Indicating lights: heavy duty, oil tight, type aodlour as indicated.
3 Two normally open and two normally closed auxiliapntacts unless indicated
otherwise.
4 Surge Suppression Device: 25 kA SCCR
.8 Finishes
A Apply finishes to enclosure in accordance with Bec26 05 01 - Common
Work Results for Electrical.
9 Equipment Identification
A Provide equipment identification in accordance v@#ttion 26 05 01 - Common
Work Results for Electrical.
2 Magnetic starter designation label: white platacklletters.

.10 Spare Parts
A Fuses: two of each rating.
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2.2

Acceptable Products

A Crouse Hinds
2 O-Z/Gedney
3 or approved equal in accordance with B6.

COMBINATION CONTACTOR — UNCLASSIFIED
Contactors: to CSA C22.2 No.14 and NEMA ICS 2-2000.

Enclosure
A Requirements:
A NEMA 1

2 Gasketed Sheet Steel
Short Circuit Current Rating: 22 kA
Breakers
A See Section 26 28 21.
Full Voltage Magnetic Starters
A UL/CSA listed, NEMA size as shown on the drawings.

A Rated for type of load controlled.
2 Smallest size of starter: NEMA size 1, unless wtise indicated
3 IEC rated starters are not acceptable.
2 Magnetic of size, type, rating and enclosure gpédicated with components
as follows:
A All coils to be epoxy coated.
2 Contactor solenoid operated, rapid action type.
3 Wiring and schematic diagram inside starter encsuvisible location.
4 Identify each wire and terminal for external coriats, within starter,

with permanent number marking identical to diagram.
Control Transformer

A Single phase, dry type, control transformer witimary voltage as indicated and
120 V secondary, complete with primary and secgonfieses, installed with
starter as indicated.

2 Size control transformer as indicated.
Accessories
A Pushbuttons: heavy duty, oil tight as required.

2 Indicating lights: heavy duty, oil tight, type aodlour as indicated.

3 Two normally open and two normally closed auxiliaontacts unless indicated
otherwise.

4 Surge Suppression Device: 25 kA SCCR

Finishes

A Apply finishes to enclosure in accordance with Bec26 05 01 - Common

Work Results for Electrical.

Equipment Identification
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A Provide equipment identification in accordance v@dttion 26 05 01 - Common
Work Results for Electrical.
2 Magnetic starter designation label: white platacklletters

.10 Spare Parts
A Fuses: two of each rating.
A1 Acceptable Products (For Components)

A Cutler Hammer
2 or approved equal in accordance with B6.

Part 3 Execution

3.1 INSTALLATION
Install starters as shown on drawings.
Install starters and control devices in accordamte manufacturer's instructions.

Install and wire starters and controls as indicated

2w NP

Ensure correct fuses installed.

3.2 FIELD QUALITY CONTROL

A Perform tests in accordance with Section 26 050&mmon Work Results for Electrical
and manufacturer's instructions.

Operate switches and contactors to verify cornattioning.
Perform starting and stopping sequences of comtaata relays.

Check that sequence controls, interlocking witreoeparate related starters, equipment,
control devices, operate as indicated.

END OF SECTION
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Part 1 General

11 REFERENCES

1.2

13

Part 2

2.1

2.2

National Electrical Manufacturers Association (NEMA

A NEMA Standards Publication ICS 2-2000: Industriah@ol and Systems
Controllers, Contactors and Overload Relays Raf€o\®lts

SUBMITTALS

Provide submittals in accordance with Section 0033 Submittal Procedures.

Product Data:

A Provide manufacturer's printed product literatspecifications and datasheet
and include product characteristics, performanttera, physical size, finish and
limitations.

Shop Drawings:

A Provide shop drawings: in accordance with Sectib83®00 - Submittal
Procedures.
A Provide shop drawings for each type of startentlicate:
A Mounting method and dimensions.
2 Starter size and type.
3 Layout and components.
4 Enclosure type.
5 Wiring Diagram

CLOSEOUT SUBMITTALS

Provide maintenance materials in accordance wittice01 78 00 - Closeout
Submittals.

Submit operation and maintenance data for eachaggdestyle of motor starter for
incorporation into maintenance manual.

Extra Materials:

A Provide listed spare parts for each different aize type of starter.
A All control fuses.
2 One indicating lamp bulb.

Products

GENERAL

Motor starters to be installed in the MCC are t@bmpletely compatible with the
existing MCC.

MCC BUCKET STARTER
Full Voltage Magnetic Safety Contactors
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A
2

3

UL/CSA listed, size as shown on the drawings.

Magnetic of size, type, rating and enclosure typ@dicated with components as
follows:

A All coils to be epoxy coated.
2 Contactor solenoid operated, rapid action type.

3 Motor overload protective device in each phase,uatiyreset from
outside enclosure.

4 Wiring and schematic diagram inside starter encsuvisible location.

5 Identify each wire and terminal for external cortrats, within starter,
with permanent number marking identical to diagram.

.6 IEC 60947 compliant Mechanically linked N.C. auxili contacts
7 One N.O auxiliary contact

.8 SUVA third party certified

Acceptable Products:

A Allen Bradley 100S Series

2 Or approved equivalent

2 Overload Relays

A
2

.10

A1

12
13

14

Provide a solid-state overload relay for the priddecof motors.

The electronic overload relay shall be designeaéonpliance to the following
standards:

A EN 60947-4-1

2 EN 60947-5-1

3 UL508

A4 CSA C22.2 No. 14

The electronic overload relay shall be self-powexét no external power
connections to ensure overload protection.

The electronic overload relay shall provide curmeeaisurement-based
protection.

Motor current shall be monitored through threegréé current transformers that
power the overload protection circuitry.

The electronic overload relay shall operate on Ms0on less of power.

The electronic overload relay shall provide 1 Na@d 1 N.C. isolated auxiliary
contacts.

All relay contacts shall be rated AC15 / B600.

A trip indicator flag shall be provided at the dead relay face for visual trip
status indication.

A reset button shall be provided at the overlodalyréace for the purpose of trip
resetting.

A mechanical trip cam shall be provided at the lmzgt relay face for the
purpose of mechanically operating both sets ofaiat

Wiring terminals shall provide IP20 finger protecti

The electronic overload relay and accessories beathted for an operating
environment of -20°C to +60 C (-4 to +140 F).

The electronic overload relay shall be capablepefrating in an environment
with a relative humidity range of 0 to 95%, non-densing.
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15 The electronic overload relay shall incorporateftil®ewing protection function
capabilities:
A Thermal Overload

A The thermal overload algorithm shall employ a ticoerent
integration model based on the composite averagsepturrent
as compared to the threshold setting.

2 The electronic overload relay shall provide ambtentperature
compensated thermal protection.

3 The electronic overload relay shall offer a FLAtisgt range of
5:1 or greater.

4 The electronic overload relay shall provide DIPtstviselectable
trip classes (10 or 20).

5 The electronic overload relay shall incorporatbearnal
memory circuit to ensure accurate protection fahtmt and
cold motors.

.6 The electronic overload relay shall provide marardit trip
resetting capability with an option for DIP switsélectable reset
mode (manual / automatic-manual).

7 The electronic overload relay shall provide trip€roperation.

2 Phase Loss
A The electronic overload relay shall incorporatdnage loss

detection circuit for responsive phase loss triggerformance.

2 The typical reaction time for phase loss trippihglsbe 3
seconds or less.

.16 Acceptable Products
A Cutler Hammer C440
2 Allen-Bradley E1 Plus Electronic Overload Relay,

3 Or approved equal in accordance with B6.
3 Control Transformer
A Single phase, dry type, control transformer witimairy voltage as indicated and

120 V secondary, complete with primary and seconfieses, installed with
starter as indicated.

2 Size control transformer as indicated.

4 Power Supply

A Requirements
A Power Supply Voltage: 120 VAC
2 Output Voltage: 24 VDC
3 Output Rating: 60 W
4 Approvals: CSA or cUL
5 Mounting: DIN Rail

2 Acceptable Products:
A SolaHD SDN Series
2 Or approved equal in accordance with B6.



City of Winnipeg
SEWPCC Electrical Classification Upgrades
Bid Opportunity 7-2012

5 Safety Relay

A Requirements:
A Power Supply:
2 Classification:

Certification:

Number of Inputs:

Type of Inputs:

Safety Contact Outputs:
Aux. Contact Outputs
Features:

0o N U W

2 Acceptable Products:

Section 26 29 10
MOTOR &TARS TO 600 V
Page 4 of 5

24 VDC

Category 4, 1ISO 1384901
SIL CL3, EN IEC 62061
CSA or cUL

Two

2 N.C.

2 N.O.

1N.C, 2 PNP

Pulsed Input Monitoring
External Device Monitoring
Monitored Manual Reset

A Allen Bradley MSR210P Series
2 Or approved equal in accordance with B6.

.6 Wire duct

A Narrow slot wiring duct
2 Manufacturer:
A Panduit
2 Or approved equal in accordance with B6.
7 Accessories

A Pushbutton: heavy duty, oil tight as required.

2 Indicating lights: heavy duty, oil tight, type aodlour as indicated.
.8 Finishes
A Apply finishes to enclosure in accordance with Bec26 05 01 - Common
Work Results for Electrical.
9 Equipment Identification
A Provide equipment identification in accordance v@#ttion 26 05 00 - Common
Work Results for Electrical.
2 Magnetic starter designation label: white platacklletters.
3 Provide lamacoids for all devices on the front pavith clear identification of
purpose.

.10 Spare Parts

A Fuses: two of each rating.
2.3 MANUAL MOTOR STARTERS — SINGLE PHASE
A Requirements:
A Electrical Classification: Class I, Zone 2
2 Rating: 120 VAC

3 Poles: One
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Part 3

3.1

3.2

o r W N P

4 Acceptable Products:
A Crouse Hinds EFD Series

2 Or approved equal in accordance with B6.
Execution
INSTALLATION

Install starters as shown on drawings.

Install starters and control devices in accordavite manufacturer's instructions.
Install and wire starters and controls as indicated

Ensure correct fuses installed.

Confirm motor nameplate and adjust / replace oegridevice to suit.

FIELD QUALITY CONTROL

Perform tests in accordance with Section 26 050&mmon Work Results for Electrical
and manufacturer's instructions.

Operate switches and contactors to verify cornattioning.
Perform starting and stopping sequences of contaata relays.

Check that sequence controls, interlocking witreodeparate related starters, equipment,
control devices, operate as indicated.

END OF SECTION
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Part 1 General

11 REFERENCES

1.2

Part 2

2.1

2.2

2.3

© N o M W RN R

© N o A W N R

CSA C22.2 No. 9.0 -1996 (R2011), General Requirgsiem Luminaires.

CSA C22.2 No. 137 —M1981 (R2009) Electric Lumingifer Use in Hazardous
Locations

SHOP DRAWINGS AND PRODUCT DATA

Submit shop drawings in accordance with SectioB®00 - Submittal Procedures.

Products

LAMPS

Fluorescent cool white, 32 Watt, T8, rapid staijimum rated life 20,000 hours
High Pressure Sodium

Metal Halide

WALL PACK LUMINAIRES - HID

Ballast: CBM and CSA certified, energy efficienpgy IC electronic, integral
Rating: 347 V, 60 Hz for use with one 100W Highd2wee Sodium lamp.
Electrical Classification: Class |, Zone 2

Temperature Code: T2A

Power factor: minimum 90% with 95% of rated lamm&ns

Operating frequency of electronic ballast: 21 kHaimum.

Accessories: Wire guard

Approved Product:

A Crouse Hinds CPMV Series
2 or approved equal in accordance with B6.

HIGH BAY — HID

Ballast: CBM and CSA certified, energy efficienpgy IC electronic, integral
Rating: 347 V, 60 Hz for use with one 250W Puls&rtS¥letal Halide lamp.
Electrical Classification: Class |, Zone 2

Temperature Code: T2A

Power factor: minimum 90% with 95% of rated lamm&ns

Harmonics: 20% maximum THD, includingtﬁg

Operating frequency of electronic ballast: 21 kHaimum.

Seal: Factory Sealed
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2.4

2.5

Part 3

3.1

.9
.10

o U r WP

o U r W N P

2w N P

Accessories: Dome Reflector
Approved Product:

A Crouse Hinds DMV Series
2 or approved equal in accordance with B6.

HIGH BAY LUMINAIRES - FLUORESCENT

Ballast: CBM and CSA certified, energy efficienpgy IC electronic, integral
Rating: 347 V, 60 Hz for use with four 32W lamps.

Electrical Classification: Class I, Zone 2

Temperature Code: T2A

Mounting: Ceiling

Approved Product:

A Crouse Hinds HazMax Apex HBA44164
2 or approved equal in accordance with B6.

LOW BAY LUMINAIRES - FLUORESCENT

Ballast: CBM and CSA certified, energy efficienpgy IC electronic, integral
Rating: 347 V, 60 Hz for use with two or three 32Amps.

Electrical Classification: Class |, Zone 2

Temperature Code: T2A

Lamp Type: As per the drawings

Approved Product:

A Crouse Hinds HazMax Intrepid SPA42160 and SPA43160
2 or approved equal in accordance with B6.

Execution

INSTALLATION

Locate and install luminaires as indicated.

For re-wiring of existing fixtures, use closestitafale tie-in point.

All lighting circuits shall be wired using RW90 rumrigid aluminum conduit.

Lighting fixtures are indicated in the Lighting Eixe Schedule by means of type letters
that correspond to similar letters on the plans.

Lighting fixtures shall be installed in accordamaén fixture manufacturer’s
recommendations, and the requirements of the dgsnand specifications. Each
luminaire shall be solidly and rigidly installed@amanner so that the fixture does not
move or swing.

Verify locations and spacing of lighting fixturestiwvthe plans and notify the Contract
Administrator of any variance or conflicts betwebke plans and field conditions. Do not
proceed until conflict has been resolved.
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7 All fixtures shall be supported directly from theilbling structural members or from

ridging attached to the structural members by r@aglers and inserts. Provide all
necessary hardware and blocking to ensure thatrésthang true.

.8 Effectively bond all fluorescent fixtures to grounBixtures with poor grounds will be
rejected and shall be re-installed by the Contrastthout extra charge.
9 Install a lamacoid with circuit identifier on alliinaires.

END OF SECTION
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Part 1 General
11 REFERENCES

A Canadian Standards Association (CSA)

1.2
A
Part 2
2.1
A
.2
3
4
5
.6
7
.8
.9
.10
A1
2.2
2

A CSA C22.2 No.141- Unit Equipment for Emergency Liigé.
2 CSA C860- Performance of Internally-Lighted Exitys.

3 CSA C22.2 No. 137 — M1981(R2009)- Electric Lumieaifor Use in Hazardous
Locations

National Fire Protection Association (NFPA) reqmients
National Building Code of Canada 3.4.5 — Exit Signs

PRODUCT DATA
Submit product data in accordance with Section®0@- Submittals.

Products

HAZARDOUS AREA EXIT LIGHTS — CLASS |, Div/Zone 2

Exit lights: to CSA C22.2 No.141 and CSA C860, f@ged in accordance with the
Canadian Code for Preferred Packaging guidelines.

Rated for Hazardous Class |, Division/Zone 2 Areper CSA C22.2 No. 137 — M1981
Housing: moulded high impact thermoplastic.

Power supply: Universal 120-347V.

Face and back plates: moulded high impact thermrsbpla

Lamps: LED, 5W Maximum.

Letters: 150 mm high x 19 mm, with 13 mm thick k&pored, reading EXIT.

Face plate to remain captive for relamping.

Universal (Wall, end, ceiling) mounting.

Knockouts available for directional arrows.

Manufacturers and Model:

A Emergi-Lite LPEXHZ
2 Lumacell LER-HZ series
3 Ready-Lite TUFHZ series

ADDITIONAL EXIT SIGNAGE
To CAN/ULC S572-10.
“NOT AN EXIT” signs

A Black lettering on white background.
2 Minimum size: 178 x 254 mm (7"x10").
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Part 3

3.1

3.2

3 Aluminum
Supplier:

A www.safetysupplywarehouse.com
2 or approved equal in accordance with B6.

Execution

EXIT LIGHTS
Install exit lights as per drawings.

A Mount above door, or if not above door, at a height matches the nearest exit
sign above a door.

Connect exit lights to circuits listed on drawingsng closest available tie in point.

ADDITIONAL EXIT SIGNAGE
Install signs as per drawings, at a height of 1200600 mm above the finished floor.

A Install “Not an EXxit” signs on doors that lead tad ends or away from the
closest exit.

Install signs with screws and appropriate wall amshwhere required.

END OF SECTION
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Part 1 General
1.1 REFERENCES

A Underwriters Laboratories of Canada (ULC)

A ULC-S317-1996, Installation and Classification ¢d$2d Circuit Video
Equipment (CCVC) Systems for Institutional and Caenoial Security Systems.

1.2 SUBMITTALS
A Submit product data in accordance with Section®0(B- Submittal Procedures.
Part 2 Products
2.1 CHARACTERISTICS
A Video Camera Requirements:
A Enclosure: Explosionproof
2 Type: Colour
3 Sensitivity: 0.15 lux for useable video image.
4 Resolution: 540 lines of horizontal resolution
5 Environment: indoor.
.6 Mounting: wall mount.
7 Lens functions: 2.8 - 12 mm, Auto-iris
.8 Additional features: day/night image sensor, hgbklcompensation.
9 Operational voltage:  standard 24 VAC.
.10 Operation temperature: 5 to 30 degrees C.
A1 Trasmission method:  Coax
A2 Power Supply: Mounted in separate enclosure
.13 Acceptable Product:
A Bosch VEN-650V05 Series
2 or approved equal in accordance with B6.
2 Coax Cable Requirements:
A Industrial Grade RG-6

2 Acceptable for CCTV use.
3 Acceptable Product:
A Belden 7503A
2 or approved equal in accordance with B6.
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Part 3 Execution
3.1 INSTALLATION
A Comply with manufacturer's written data, includprgduct technical bulletins, product
catalogue installation instructions, product caitwtallation instructions, and data sheet.
2 Install video surveillance equipment and componanécordance with ULC-S317.
3 Install cable, boxes, mounting hardware, bracketo cameras and system components
in accordance with manufacturer's written instadlatnstructions.
4 Install components secure, properly aligned arlddations shown on reviewed shop
drawings.

Connect cameras to cabling in accordance withllattan instructions.

Install ULC labels where required.

END OF SECTION



City of Winnipeg Section 40 05 01

SEWPCC Electrical Classification Upgrades COMMON RIORESULTS - AUTOMATION
Bid Opportunity 7-2012 Page 1 of 4
Part 1 General
1.1 GENERAL

A This Section covers items common to Sections ofsizin 40. This section supplements

requirements of Division 1.

1.2 CODES AND STANDARDS
A Do complete installation in accordance with CSA @22009 except where specified
otherwise.
2 Comply with all laws, ordinances, rules, regulasipeodes, and orders of all authorities

having jurisdiction relating to this Work.

13 DRAWINGS AND SPECIFICATIONS

A The intent of the Drawings and Specifications igtude all labour, products, and
services necessary for complete Work, tested aamty/rfor operation.

2 These Specifications and the Drawings and Spetigitsiof all other divisions shall be
considered as an integral part of the accompariymagvings. Any item or subject
omitted from either the Specifications or the Dnaga but which is mentioned or
reasonably specified in and by the others, shatidmsidered as properly and sufficiently
specified and shall be provided.

3 Provide all minor items and Work not shown or sfiedibut which are reasonably
necessary to complete the Work.

4 If discrepancies or omissions in the Drawings ce@jrations are found, or if the intent
or meaning is not clear, advise the Contract Adstiator for clarification before
submitting Bid, in accordance with B4.

1.4 CARE, OPERATION AND START-UP

A Instruct City maintenance and operating persormtié operation, care and maintenance
of systems, system equipment and components.

2 Provide these services for such period, and fonasy visits as necessary to put
equipment in operation, and ensure that operatngomnel are conversant with all
aspects of its care and operation.

15 PERMITS, FEES AND INSPECTION

A Submit to Electrical Inspection Department and $uppithority necessary number of
drawings and specifications for examination and-aygd prior to commencement of
work.

Pay associated fees.

Notify Contract Administrator of changes requirgdiectrical Inspection Department
prior to making changes.

4 Furnish a Certificate of Final Inspection and appis from inspection authority to the
Contract Administrator.
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1.6 MATERIALS AND EQUIPMENT
A Provide materials and equipment in accordance 8gittion 01 61 00 - Common Product
Requirements.
2 Equipment and material to be CSA certified. Wheege is no alternative to supplying
equipment which is not CSA certified, obtain spkafgproval from Electrical Inspection
Department.

Factory assemble control panels and component atisem
Minimum enclosure type to be used is NEMA 12 unigserwise specified.

1.7 FINISHES

A Shop finish metal enclosure surfaces by applicagfamist resistant primer inside and
outside, and at least two coats of finish enamel.

A Paint indoor switchgear and distribution enclosuigtg grey to ANSI 61 grey
enamel, unless otherwise specified.

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

3 Clean and prime exposed non-galvanized hangeis saml fastenings to prevent
rusting.
1.8 EQUIPMENT IDENTIFICATION
Identify electrical equipment with nameplates dkows:
Nameplates:

A Lamicoid 3 mm thick plastic lamicoid nameplatesjteltfiace, black lettering,
mechanically attached with self tapping screws.

NAMEPLATE SIZES

Size 1 10 x 50 mm 1line 3 mm high letters
Size 2 12 x 70 mm 1line 5 mm high letters
Size 3 12 x 70 mm 2 lines 3 mm high letters
Size 4 20 x 90 mm 1line 8 mm high letters
Size 5 20 x 90 mm 2 lines 5 mm high letters
Size 6 25 x 100 mm 1 line 12 mm high letters
Size 7 25 x 100 mm 2 lines 6 mm high letters
Size 8 35 x 100 mm 3 lines 5 mm high letters
3 Wording on nameplates to be approved by ContrantiAdtrator prior to manufacture.

Allow for average of twenty-five (25) letters peameplate.

Identification to be English.

1.9 WIRING IDENTIFICATION

A Identify wiring with permanent indelible identifygrmarkings on both ends of phase
conductors of feeders and branch circuit wiring.

A Wire tags to be heat shrink type with black letmmsvhite background.

2 Use colour coded wires in communication cablescheat throughout system.
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1.10

1.11

1.12

1.13

1.14

MOUNTING HEIGHTS

Mounting height of equipment is from finished fldorcentreline of equipment unless
specified or indicated otherwise.

If mounting height of equipment is not specifiedrudicated, verify before proceeding
with installation.

JUNCTION BOXES

Wherever existing instrumentation wiring is notgagnough to connect to new
hazardous rated equipment, install a 254x203mntipmbox to extend wiring to device.

A Confirm all junction box identifiers with the Coatit Adminstrator prior to
fabrication.

SUBMITTALS

Prior to delivery of any Products to job Site anffisiently in advance of requirements
to allow ample time for checking, submit Shop Drags for review as specified in
Division

Submit Shop Drawings (including Product Data) fibequipment as required in each
Section of this Specification.

Prior to submitting the Shop Drawings to the Carttredministrator, the Contractor shall
review the Shop Drawings to determine that thepgant complies with the
requirements of the Specifications and Drawings.

The term “Shop Drawing” means drawings, diagrathsstrations, schedules,
performance characteristics, brochures and othar déich are to be provided by the
Contractor to illustrate details of a portion of Work. Indicate materials, methods of
construction and attachment of support wiring, dhags, connections, recommended
installation details, explanatory notes and oth&rimation necessary for completion of
Work. Where equipment is connected to other equippyedicate that such items have
been coordinated, regardless of the section undethvihe adjacent items will be
supplied and installed. Indicate cross-referenad3etsign Drawings and Specifications.
Adjustments made on Shop Drawings by the Contrdatifistrator are not intended to
change the contract price. If adjustments affeetéilue of the Work state such in
writing to the Contract Administrator prior to pesxding with the Work.

Manufacture of Products shall conform to revisedBhrawings.

AS-BUILT DRAWINGS

The Contractor shall keep one (1) complete setofenprints at the Site during work,
including all addenda, change orders, Site indtvast clarifications, and revisions for
the purpose of As-Built Drawings. As the Work otegproceeds, the Contractor shall
clearly record in Red Pencil all as-built condispmhich deviate from the original
Contract Documents. As-Built Drawings to includecaiting of all devices, conduit and
feeder runs (complete with conductor size and nujrdrel locations of all electrical
equipment.

O&M MANUAL

Operations and Maintenance Manuals

A Refer to Section 01 78 00 for general O&M Manugluieements.
2 In addition to the general requirements, provideftilowing information:
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A Table of Contents — Arrange contents sequentigligystems under

Section numbers. Label tabs of dividers betweeh éamatch section
numbers in the Table of Contents.

2 Systems Descriptions — A brief synopsis of eaclkesysyped and
inserted at the beginning of each section. Inchladches and diagrams
where appropriate.

3 Manuals containing all pertinent information, drags and documents
of the Contractor’s supply and/or documentatioriuded with the
instruments supplied by others, such as:

A Mechanical drawings of the equipment.
Installation drawings and procedures.

3 Instrument model numbers.

4 Equipment specifications.

5 Detailed utility requirements.

.6 Replacement parts list with model numbers.

7 Recommended preventative maintenance frequency.

8 Troubleshooting procedures.

9 Procedures for dismantling.

.10 Procedure to operate the equipment/instruments.

A1 Recommended cleaning procedure.

A2 Recommended list of supplies to be used in conjometith the
operation and maintenance of the equipment.

13 Recommended spare parts list

4 A copy of all wiring diagrams complete with wireding.
5 Include type and accuracy of instruments used.
.6 Set of final reviewed Shop Drawings.
7 Testing documentation including commissioning chistk
Part 2 Products
2.1 NOT USED

A Not Used.

Part 3 Execution

3.1 NOT USED
1 Not Used.

END OF SECTION
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Part 1 General

11 SUBMITTALS

1.2

13

1.4

15

Submittals in accordance with Section 01 33 00bmdtial Procedures.

Submit commissioning plans and procedures, in ngjtat least 10 Working days prior
to commissioning.

CLOSEOUT SUBMITTALS

Final Report:

A Include measurements, final settings and certtestiresults.

2 Include completed commissioning forms

3 Bear signature of commissioning technician and rsigpar

4 Revise "as-built" documentation, commissioning repto reflect changes,

adjustments and modifications as set during comaniggy and submit to the
Contract Administrator in accordance with Sectidn/@ 00 - Closeout
Submittals.

5 Recommend additional changes and/or modificati@esred advisable in order
to improve performance, environmental conditiongmergy consumption.

COMMISSIONING FORMS

The Contract Administrator will provide the requireommissioning forms.

Supplement the provided forms as required to mat@@lete commissioning report

package.

COMMISSIONING

Carry out commissioning under direction of the Cacit Administrator and in the
presence of representatives of the Contract Adinat® and the City.

Inform, and obtain approval from the Contract Adistirator in writing at least 14 days
prior to commissioning or each test. Indicate:

A Location and part of system to be tested or comarissl.
2 Testing/commissioning procedures, anticipated tesul
3 Names of testing/commissioning personnel.

Correct deficiencies and re-test until satisfacfmeyformance is obtained.

Acceptance of tests will not relieve Contractonfroesponsibility for ensuring that
complete systems meet every requirement of Contract

Perform tests as required.

COMPLETION OF COMMISSIONING

Commissioning to be considered as satisfactorilpleted when objectives of
commissioning have been achieved and reviewedéZtmtract Administrator.
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Part 2 Products
2.1 EQUIPMENT
A Provide sufficient instrumentation to verify anchumission the installed system.
Provide two-way radios.
2 Test instrumentation accuracy tolerances: highderoof magnitude than equipment or
system being tested.
3 Independent testing laboratory to certify test pmént as accurate to within approved
tolerances no more than 6 months prior to tests.
Part 3 Execution
3.1 GENERAL REQUIREMENTS
A Commission all instruments, switches, actuatord,@her devices that have in any way
been affected by the work. Modification of the idewviring conduit system requires
commissioning of the device.
3.2 STATUS PRIOR TO COMMISIONING
A Prior to commissioning, ensure that the followiagompleted:
A Installation of all panels and completion of alfwg connections.
2 Testing wiring for continuity from the field devide the control panel.
3.3 PROCEDURES
A Provide a minimum of one qualified technician tstt@nd commission the automation
devices. The devices will be commissioned as thik wrogresses. Commissioning of
all devices at the end of the project will not loeepted.
2 Test each 1/O point from the instrument to the i€ Field Device Panel.
A Test both states of discrete points.
2 Test, at minimum, two values for analog points.
Test each piece of equipment individually for coatplfunctionality.
Completely test the E-Stop functionality of eachgai of equipment, as provided.
All modifications to the software program, to bypasterlocks or sensors, shall be
recorded and documented clearly in a separate dotiand the software.
A Any software bypasses that remain, prior to leagitg, must be authorized by
the Contract Administrator or designated represimeta
All deficiencies must be corrected by the Contracto
Commission each system using procedures presdojp#te Contract Administrator.
3.4 SYSTEM SOFTWARE
A Changes to the control system software are to tvieedaout by City Personnel only.
3.5 CHECKLISTS, FORMS, AND REPORTS
A Complete checklists, forms, and reports for eastrument, loop, and control device.
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Instrument Switch Checklist
Instrument Transmitter Loop Checklist.
Modulating Control Device Checklist
Discrete Control Device Checklist

N wN R

3.6 DEMONSTRATION

A Demonstrate to the Contract Administrator operatibsystems including sequence of
operations under all potential conditions, startsiput-down interlocks and lock-outs.

END OF SECTION
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Part 1 General

11 REFERENCES

1.2

13

Part 2

2.1

NEMA 250-2003, Enclosures for Electrical Equipm€&f00 Volts Maximum).

Canadian Standards Association (CSA International).

A CSA-C22.1-2009, Canadian Electrical Code, Partiet$ Standard for
Electrical Installations.

SUBMITTALS

Submit shop drawings and manufacturer's instatiahetructions in accordance with
Section 01 33 00 — Submittal Procedures.

Manufacturer's Instructions:

A Include manufacturer's installation instructionsdpecified equipment and
devices in O&M Manuals.

STORAGE

Store instruments in their original shipping conéas in a dry location that is free of
fumes and vapors. Never store an instrument inea\&here desensitizing agents (such
as paint or silicone) may be present.

Products

GENERAL
Provide products and materials that are new aredffoen all defects.

Products and materials called for on the Drawinga the Specifications by trade
names, manufacturer's name and catalogue refeaemtlrose which are to be used as the
basis for the Bid.

The design has been based on the use of thedimstch product, where applicable
equivalent products are listed.

Quality of Products

A All products provided to be CSA Approved, and Und#ers' Laboratories of
Canada listed where applicable.

2 If products specified are not CSA approved, obtgiproval. Pay all applicable
charges levied and make all modifications requiocedpproval.

Products to be manufacturers’ standard finish.

Instruments are to be suitable for the environmawaditions in which they are to be
installed.

Determine where injurious conditions may be exgkteoccur and make proper
provision to protect the instruments to ensurertheper and reliable operation.

Account for hysteresis, relaxation time, maximurd aminimum limits in applications of
sensors and controls.
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2.2

2.3

A

A

2

PRESSURE SWITCHES
Requirements:

© o ~NOOUDdWNEPR
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Type:

Seal:

Voltage:

Connection

Contact Type:

Contact Rating:
Operating Temperature:
Measurement Pressure:
Mounting:

Enclosure Rating:
Approvals:

Electrical Classification:
Temperature Code:
Acceptable Products:

Electro-mechanical
Factory Sealed

120 VAC

2 wire single switch

Section 40 91 00
INSTRUMENTS
Page 2 of 8

SPDT or DPDT as shown on the drgsvin

10 A @ 120 VAC
10°C to 30°C

2.0 mbar to 17.4 mbar {©.8"W.C.)

Wall.
NEMA 4X
CSA
Class I, Zone 2
T2A

A United Electric 117 Series
2 or approved equal in accordance with B6.

CONVEYOR PULL SWITCHES AND PULL CORD
Pull Switch Requirements:

©owNOO UM WN R
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Type:

Seal:

Voltage:

Contact Type:

Contact Rating:
Operating Temperature:
Approvals:

Electrical Classification:
Temperature Code:
Finish:

Acceptable Products:

A Crouse Hinds AFUX

Pull Cord Switch.
External hazardous seal
120 VAC

Two N.C. contacts

10 A @ 120 VAC

10 to 30°C
CSA

Class |, Zone 2

T2A
Corrosion Resistant

2 or approved equal in accordance with B6.

Pull Cord requirements:

A

s wiN

Type:

Diameter:
Coating:

Colour:
Tensioner Spring:

Stainless steel aircraft cable, 7x7 steand

3.2 mm (1/8”)
Vinyl
Red

Stainless steel
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2.4 EMERGENCY STOP SWITCHES
A Requirements:
A Type: Red Mushroom Head, Maintained Contact
2 Seal: Integral Sealing Well
or External Hazardous Seal

3 Electrical Classification: Class I, Zone 2

4 Temperature Code: T2A

5 Contact Type: Two N.C. contacts

.6 Contact Rating: 10 A @ 120 VAC

7 Operating Temperature 10°C to 30°C

8 Enclosure Rating: NEMA 4

9 Approvals: CSA

.10 Acceptable Products:
A Allen Bradley 800H with Type 4 Sealing Kit

2 or approved equal in accordance with B6.
2.5 LIMIT SWITCHES
A Conveyor Limit Switch Requirements:
A Type: Metal Adjustable Lever
2 Seal: Factory Sealed
3 Voltage: 120 VAC
4 Contact Rating: 5A
5 Operating Temperature 10°C to 30°C
.6 Enclosure Rating: NEMA 4X
7 Approvals: CSA
.8 Electrical Classification: Class I, Zone 2
9 Temperature Code: T2A
.10 Acceptable Products:
A Allen Bradley 802XR
2 or approved equal in accordance with B6.
2 Fan Room Limit Switch Requirements:
A Type: Metal Adjustable Lever
2 Seal: External hazardous seal
3 Voltage: 120 VAC
4 Contact Rating: 10A
5 Operating Temperature 10°C to 30°C
.6 Enclosure Rating: NEMA 4X
v Approvals: CSA
.8 Electrical Classification: Class I, Zone 2
9 Temperature Code: T2A
.10 Acceptable Products:

A Allen Bradley 802X
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2 or approved equal in accordance with B6.
2.6 DOOR PROXIMITY SWITCHES
A Requirements:
A Type: Leverless Limit Switch — Ferrous Sensing
2 Seal: External hazardous seal
3 Sensing Distance: 6.3 mm (1/4”)
4 Voltage: 120 VAC
5 Contact Type: SPDT
.6 Contact Rating: 6 A@ 120 VAC
7 Connection 914 mm (36”) lead wires
.8 Temperature -40°C to 40°C
9 Enclosure Rating: NEMA 4X
.10 Material: Stainless Steel
A1 Approvals: CSA
A2 Electrical Classification: Class I, Zone 2
.13 Temperature Code: T2A
14 Acceptable Products:
A Topworx GO Switch Model 31-17526-A2
2 or approved equal in accordance with B6.
2.7 SPEED SWITCHES
A Requirements
A Type: Non-contact
2 Seal: External hazardous seal
3 Sensing Distance: 6.3 mm (1/4”)
4 Voltage: 120 VAC
5 Contact Type: SPDT
.6 Contact Rating: 3A @ 120 VAC
7 Relay Type: Non-latching
.8 RPM Setpoint: 20 RPM
9 Enclosure Rating: NEMA 4 c/w epoxy coating
.10 Approvals: CSA
A1 Electrical Classification: Class I, Zone 2
12 Temperature Code: T2A
.13 Acceptable Products:
A K-Tek A22
2 or approved equal in accordance with B6.
2.8 SUBMERSIBLE LEVEL SWITCH
A Replace all level switches associated with thiggatonith new level switches.

2 Requirements:
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A Type:
Seal:

(V)

Fluid:

Temperature Range:
Ingress Protection:
Output:

Electrical Connection:
Approvals:
Acceptable Products:
A Flygt ENM-10

© 0N U W

2.9 STROBE
A Requirements:

Electrical Classification:
Temperature Code:
Seal:

Lens:

Voltage:

Operating Temperature
Enclosure Rating:
Flash Rate:

Approvals:

Acceptable Products:

© 0 ~NOUNWN R
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Section 40 91 00
INSTRUMENTS
Page 5 of 8

Mechanical switch in plastic casing.
None required. Intrinsically Safe method
of protection.
Wastewater
0 to 50°C
IP68
Form C dry contact
Leads in submersible calskembly.
CSA

Class |, Zone 2

T2A
External hazardous seal
Amber Polycarbonate
120 VAC

10°C to 30°C

NEMA 4X

120 FPM
CSA

A Crouse Hinds XB16UL Series
2 or approved equal in accordance with B6.

2.10 HORN
A Requirements:

Electrical Classification:
Temperature Code:
Seal:

Sound Level:

Voltage:

Operating Temperature
Enclosure Rating:
Approvals:

Tone:

Acceptable Products:

©wNOO UM WN R
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o

Class I, Zone 2
T2A
External hazardous seal
108 dbA at 3.05 m
120 VAC
10°C to 30°C
NEMA 4X
CSA
Selectable

A Crouse Hinds DB1 Series
2 or approved equal in accordance with B6.
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2.11 SPEAKER
1 Requirements:
A Electrical Classification: Class |, Zone 2
2 Temperature Code: T2A
3 Seal: External hazardous seal
A4 Output: 30w
5 Operating Temperature 10°C to 30°C
.6 Enclosure Rating: NEMA 4X
v Colour: Black
.8 Approvals: CSA
.9 Acceptable Products:
A Crouse Hinds DB16UC Series
2 or approved equal in accordance with B6.
2.12 PRESSURE WASHER PUSHBUTTON STATION
A1 Requirements:
A Electrical Classification: Class I, Zone 2
2 Temperature Code: T2A
3 Seal: Integral Sealing Well
or External Hazardous Seal
4 Enclosure:
A Type: 2 Gang Vertical
2 Covers:
A Upper box: One hole
2 Lower box: Two hole
3 Rating: NEMA 4
5 Pushbuttons:
A Type: Momentary Contact, Extended Head
2 Contact Type: 1N.O.and 1 N.C
3 Contact Rating: 10 A @ 120 VAC
4 Colour, Legend plate:
A Top: Black, “SOAP”
.2 Middle: Green, “START”
3 Bottom: Red, “STOP”
.6 Approvals: CSA

7 Acceptable Products:
A Allen Bradley 800H with Type 4 Sealing Kit
2 or approved equal in accordance with B6.

2.13 THERMOSTATS
A Requirements:
A Type: Line Voltage Thermostat
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2 Seal: External hazardous seal

3 Electrical Classification: Class I, Zone 2

4 Temperature Code: T2A

5 Voltage: 120 VAC

.6 Contact Rating: 10 A

7 Temperature Range: 2to 28 °C (36 to 82 °F)

.8 Switch: Bimetallic

.9 Acceptable Products:

Part 3

3.1

A Crouse Hinds HRC1 Series

2 Or approved equal in accordance with B6.
Execution
INSTALLATION

Install conduit drain fitting on instruments whe&enduit connects to instrument from
above.

Install equipment and components so that manufaicsteind CSA labels are visible and
legible after commissioning is complete.

Install field control devices in accordance withmagacturers recommended methods,
procedures and instructions.

Support field-mounted panels, transmitters andasran pipe stands or channel
brackets.

Electrical:
A Complete installation in accordance with Sectiorp2®1 - Common Work
Results - Electrical.
2 Install communication wiring in conduit or utilizinPACIC cabling if shown on
the drawings.
A Provide complete conduit /cable system to linkrinsientation and the
control panel(s).
2 Conduit sizes to suit wiring requirements and tovaffor future
expansion capabilities specified for systems.
3 Maximum conduit fill not to exceed 40% or 25% ifsgang through a
hazardous seal.
4 Design drawings do not show conduit layout.
3 Equipment installed in Category 2 wet locationdidheamounted a minimum of

12 mm from supporting surface as per the Canadectrical Code Section 22.

Locations of all field instruments are subject todification by the Contract
Administrator who reserves the right to move apynitup to 3 meters from the position
shown, without change to the contract price, pregidotice is given before the related
work has commenced.

Exact locations of all field instruments shall lite sletermined by the Contractor to the
satisfaction of the Contract Administrator to emsproper operation of the device.
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3.2 IDENTIFICATION

A Identify field devices with lamacoids. Installanconspicuous location.
3.3 TESTING AND COMMISSIONING

A Calibrate and test field devices for accuracy agrfiopmance in accordance with Section

40 80 11 - Automation Commissioning.

END OF SECTION
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Part 1 General
11 REFERENCES

A Canadian Electrical Code, Part 1, CSA - C22.1

Part 2

2.1

2

3

4

Products

COMPONENTS
Terminals

A
2

Terminals in existing control panels shall be Waidler SAK 4, TS-32 type.

Terminal blocks shall be designed for the sizéhefwires to be connected to
them. Terminal blocks used for analog, digital] aower cables shall be
identified and physically separated from each other

Each terminal shall bear an identification numheboth sides.

Drawings and templates supplied may not detalaitlware components such
as labels, stoppers, rail lifters, end plates, is¢pes, etc. The supplier must
supply and install such components when required.

Switches and Pilot Lights

A

Switches and pilot lights shall be the same makknandel as switches and pilot
lights on the existing control panel.

General Purpose Relays

o wN Rk

Wiring

Type: DPDT or as shown on drawings

Indication: LED

Coil Voltage: As per drawings

Contact Rating: 5A (120 VAC), 5A (24 VDC)

Approvals: CSA

Manufacturer: Omron or approved equal in accordawith B6.

All conductors shall be securely fastened to teatsiat both ends; no splices are
allowed inside the panel.

No more than two (2) conductors may be terminatetbueach terminal screw.
All internal panel conductors shall be connectethéosame side of a terminal
block, and external conductors to the other sitlee only exception is for fused
terminals which require connection to the fieldesidr internal wiring.

Run all wiring in wire duct. Size all wireways 8wt the total cross sectional
area of the insulated wire and cable does not eix¢@gercent of the cross
sectional area of the wire way.

All wires and cables inside the control panelsldbalidentified on both ends
with non-erasable markers.

Identification shall follow the supplied documerdgach as wiring diagrams.
A Label both ends of each wire.
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2 Utilize machine printed non-slip labels.
3 Wherever possible wire labels shall be positiomeblet read from the
panel opening without removal of wire duct coversther wiring.
.6 Individual conductors or wires exiting a cable sbalidentified using non-
erasable markers.
7 The routing of all analog, digital, and power caligng inside control panels

Part 3

3.1

shall be segregated as much as possible, in distiring ducts, by the type of
signal they are carrying. All wires shall be plogdly protected by wiring ducts
with covers. The wiring ducts shall be of suffitisize to be filled to a
maximum of 50% when all wires are inside.

.8 All analog signal wiring shall be 18 AWG shieldedgted pairs. Shield wires
exiting the jacket must be covered with a black lsbaink, and the overall cable
at the jacket end must also be covered with adteatk.

9 All 24 VDC or 120 VAC discrete signal panel wirisgall be 16 AWG TEW
stranded conductor.

A Increase the size of power wiring, 12 AWG minimum.

.10 The sizes and colours of wires shall be in accardavith the CSA and the
Canadian Electrical Code.

A1 The panel builder shall group and form wiring iattbop when going from a
fixed part of the panel to a door. Each end ofitle@ shall be properly
supported.

Execution

COMPONENT INSTALLATION

Components on the front of the panel shall be iiedtwith an individual permanent
nameplate installed in an organized manner. Theep&ate must identify the
component’s function.

Each component inside the control panel shall betifled with a nameplate
corresponding to the drawings.

All non-DIN rail mountable devices in the contramnel shall be mechanically affixed to
the back panel with either tapped or self-tappicrg\ss.

All control devices shall be mounted so that anygonent can be replaced without
removing the sub-panel.

Components and/or auxiliary instruments mountdtietear of the panel shall be readily
accessible and their installation shall not becaéfé by, or interfere with the removal of
any panel instrument.

Nameplates shall be made of lamacoid material svithhite background and engraved
black letters for internal and external componeMameplates must resist harsh
industrial conditions.

Supply and install all required fuses.

Control devices must be spaced adequately to dlowooling, replacement, servicing,
and wiring access.
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.9 Control devices shall be grouped according to geltand function to reduce electrical
noise.
3.2 IDENTIFICATION
A Perform terminal identification using a computedizkevice. Handwriting is not
acceptable.

Label terminals as shown on drawings.

Install label above each terminal block with teratiblock name.

END OF SECTION
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Part 1 General

Part 2 Products

2.1 GENERAL

Unless otherwise specified, provide outside fingsbe all enclosures in ANSI 61 Grey.

The enclosures must be suitable for carrying thighwef the equipment mounted inside
the panel and on the doors without any warpage.

3 Provide a lamacoid for the junction box with idéeti.
Provide a lamacoid for the junction box with poysanel and circuit number, if
applicable.
2.2 ENCLOSURES
Enclosures shall be NEMA 4X rated unless locateslectrical or control rooms.
Enclosures in Category 2 or Category 2 Wet locat&mall be stainless steel.

Enclosures shall have a continuous hinge with ctafopclosing.

2w N P

Manufacturer: Hoffman or approved equal in accocgavith B6.

2.3 WIRING AND ACCESSORIES
A Provide wiring inside the panels according to thiiving Specifications:

A Control wiring to be a minimum of 16 AWG tinnedastded copper; insulation
rated at 600 V.

2 Wiring for power distribution shall be a minimum b4 AWG tinned stranded
copper; insulation rated at 600 V.

3 Install cables in accordance with the requiremehiivision 26.

2 Tag each wire at both ends with a heat shrink sl¢leat is machine printed. Allow
approximately 20 mm of wire insulation betweentdngand the bare wire.

3 Wiring systems with different voltage levels or égpshall be suitably segregated within
the panel, according to relevant electrical codes.

4 Run all wiring in enclosed plastic wireways suctPasduit. Size all wireways so that the
total cross sectional area of the insulated wik@able does not exceed 40 percent of the
cross sectional area of the wire way.

5 Provide a minimum clearance of 50 mm between wagsrand any point of wire
termination.

.6 Terminate all wiring, incoming and outgoing, aténal strips mounted inside the
panels. Identify each terminal strip with a teratistrip number, as per the drawings.

7 Provide sufficient terminals so that not more th&o wires are connected under the
same terminal.

.8 Provide nameplates for each device on or withireth&osure.
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2.4 INTRINSICALLY SAFE BARRIERS
A Requirements:
A Isolation Method: Galvanic Isolation
2 Channels: Two
3 Voltage Supply: 120 VAC
4 Aprrovals: CSA or cUL
5 Acceptable Products:
A Phoenix Contact PI-EX-ME-2NAM/COC-120VAC
2 Or approved equal in accordance with B6.
2.5 PANEL GROUNDING
A Firmly bond all panel-mounted devices on or witthia panels to ground. Provide

supplementary bonding conductors for backpanelsdands. Attach a separate bonding
conductor to all devices that are not firmly fagiémo the panels with screws for such
devices as case mounted instruments, meters, etc.

Part 3 Execution
3.1 MOUNTING HEIGHTS
A Unless otherwise specified or a conflict existsumtall panels, starters and disconnects

2000 mm to top of cover.

END OF SECTION
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Part 1 General

11 REFERENCES

1.2

Part 2

2.1

Canadian Electrical Code, Part 1, CSA - C22.1

ANSI/AWWA C540, AWWA Standard for Power-Actuatingellices for Valves and
Slide Gates

SUBMITTALS

Submittals in accordance with Section 01 33 OObndtial Procedures.

A Submit shop drawings and product data for actusoesified in this section.
Closeout submittals:

A Submit maintenance data for incorporation into nasspecified in Section
01 78 00 - Closeout Submittals.

Products

ACTUATORS
General Requirements

A The actuators shall be suitable for use on a ndrébvolt, 3 phase, 60 Hz
power supply and are to incorporate motor, integreérsing starter, local
control facilities and terminals for remote contaold indication connections
housed within a self contained, sealed enclosure.

2 In order to maintain the integrity of the enclosigetting of the torque levels,
position limits and configuration of the indicatioantacts etc shall be carried out
without the removal of any actuator covers ovelrdira red interface. Sufficient
commissioning tools shall be provided with the atius and must meet the
enclosure protection and certification levels & #ttuators. Commissioning
tools shall not form an integral part of the actua@nd must be removable for
secure storage/authorised release. In additiawjgion shall be made for the
protection of configured actuator settings by amsdéadependent of access to
the commissioning tool.

3 The actuator shall include a device to ensuretti@imotor runs with the correct
rotation for the required direction of valve traireéspective of the connection
sequence of the power supply. No failsafe posisaequired.

Actuator sizing

A The safety margin of motor power available for sgpand unseating the valve
shall be sufficient to ensure torque switch tripratximum valve torque with the
supply voltage 10% below nominal.

2 A minimum 25% safety factor should be applied t®itiost demanding valve
operating criteria.

3 Requirements:
A Area Classification: Class I, Zone 2

2 Rising stem design.
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3 Multi-turn, 29RPM
4 400 Nm Maximum Torque
5 Side Handwheel
.6 Machining of drive bushing to fit valve
3 Environmental
A Actuators located indoors shall be capable of fonatg in an ambient
temperature ranging from 0°C (32°F) to 120°C (248¢ip to 100% relative
humidity.
2 Actuators for hazardous area applications shalk theearea classification, gas
group and surface temperature requirements speafighe drawings.
3 All components of the actuator drive train shalldesigned with adequate heat

capacity for the actuator being operated at theipeé motor duty cycle, travel
times and torque requirements.

4 Enclosure.

A Rated for Class |, Zone 2, Group IIA Hazardous Lioce.

.2 Actuators shall be O-ring sealed, watertight ta8IPé for 72hrs, NEMA 4X and
6.

3 The motor and all other internal electrical elersegftthe actuator shall be
protected from ingress of moisture and dust whertéiminal cover is removed
at site for cabling, the terminal compartment hguime same ingress protection
rating as the actuator with the terminal cover reaao

4 Enclosure must allow for temporary site storagéatit the need for electrical
supply connection.
5 All external fasteners shall be zinc plated staisisteel. The use of unplated
stainless steel or steel fasteners is not permitted
5 Motor.
A The motor shall be an integral part of the actyatesigned specifically for valve

actuator applications. It shall be a low inertighhtorque design, class F
insulated with a class B temperature rise givitigne rating of 15 minutes at
40°C(104°F) at an average load of at least 33%adfimum valve torque.
Temperature shall be limited by thermostats emhbeifdéhe motor end
windings and integrated into its control.

2 Electrical and mechanical disconnection of the mekhmuld be possible without
draining the lubricant from the actuator gearcase.
.6 Motor Heaters

A Motor heaters are to be provided at the discraifdhe vendor based on the
environmental requirements. Heaters are to be 26% AC and are to be
supplied by the integral control transformer.

v Motor Protection
A Protection shall be provided for the motor as felo
A Stall - the motor shall be de-energized within &osels in the event of a
stall when attempting to unseat a jammed valve.
2 Over temperature - thermostat will cause trippihithe motor. Auto-

reset on cooling
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3 Single phasing - lost phase protection.
4 Direction — phase rotation correction.
.8 Gearing.

A The actuator gearing shall be totally enclosechini&filled gearcase suitable for
operation at any angle. Grease lubrication igpeomissible.

2 If the the actuator is shipped without lubricardgrtfeach actuator shall be tagged
to this effect.

3 All drive gearing and components must be of metaktruction and incorporate
a lost-motion hammerblow feature.

4 For rising spindle valves the output shaft shalhbllow to accept a rising stem,
and incorporate thrust bearings of the ball oerdiype at the base of the
actuator.

5 The design should be such as to permit the opexfitite gearcase for inspection

or disassembled without releasing the stem thnustking the valve out of
service.

.9 Hand Operation.

A

A handwheel shall be provided for emergency opamatngaged when the
motor is declutched by a lever or similar means,dfive being restored to
power automatically by starting the motor. Thisdeshall be padlockable in
either the handwheel or motor operation mode.

The handwheel or selection lever shall not moveestoration of motor drive.

Provision shall be made for the hand/auto seledéieer to be locked in both
hand and auto positions. It should be possiblel&cs hand operation while the
actuator is running or start the actuator motorewvtiie hand/auto selection lever
is locked in hand without damage to the drive train

Clockwise operation of the handwheel shall givesiclg movement of the valve.
An arrow indicating the direction of rotation task the valve shall be
permanently engraved on the handwheel.

For linear valve types the actuator handwheel drivust be mechanically
independent of the motor drive and should be sadb permit valve operation in
a reasonable time with a manual force not excee2d@iN through stroke and
400N for seating/unseating of the valve.

.10 Drive Bushing

A

The actuator shall be furnished with a drive buglaasily detachable for
machining to suit the valve stem or gearbox inpatfts Normally the drive
bushing shall be positioned in a detachable basiseddictuator. Thrust bearings,
when housed in a separate thrust base shouldthe s€aled for life type.

A1 Torque and turns limitation

A

Torque and turns limitation to be adjustable a®¥ad:

A Position setting range — multi-turn: 2.5 to 100,0@@®s, with resolution
to 15 deg. of actuator output.

2 Torque setting: 40% to 100% rated torque.

Measurement of torque shall be from direct measentmof force at the output of
the actuator. Methods of determining torque-usiai derived from the motor
such as motor speed, current, flux etc are notpdabke.
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3 A means for automatic “torque switch bypass” tdhitltorque off during valve

unseating and “latching” to prevent torque switelmimer under maintained or
repeated control signals shall be provided.

The electrical circuit diagram of the actuator ddmot vary with valve type,
remaining identical regardless of whether the vadue open or close on torque
or position limit.

A2 Remote valve position/actuator status indication

A

Four contacts shall be provided which can be sedeit indicate any position of
the valve. Provision shall be made for the selaabiba normally closed or open
contact form. Contacts shall maintain and updatstijon indication during
handwheel operation when all external power tcatttaator is isolated.

The contacts shall be rated at 5A, 250V AC, 30V DC.

As an alternative to providing valve position arfiyte four above contacts shall
be selectable to signal one of the following:

Valve opening, closing or moving

Thermostat tripped, lost phase

Motor tripped on torque in mid travel, motor stelle
Remote selected

5 Actuator being operated by handwheel

N wiN R

.13 Local Position Indication

A

The actuator display shall include a dedicated mimisgmbol digital position
indicator displaying valve position from fully opémfully closed in 1%
increments. Valve closed and open positions sleaithtiicated by symbols
showing valve position in relation to the pipewtokensure that valve status is
clearly interpreted. With main power on the digaall be backlit to enhance
contrast at low light levels and shall be legilsleni a distance of at least 6 feet
(2m).

Red, green, and yellow lights corresponding to opkrsed, and intermediate
valve positions shall be included on the actuaispldy when power is switched
on. The digital display shall be maintained andaied during handwheel
operation when all power to the actuator is isalate

In addition, the actuator display shall includesparate text display element with
a minimum of 32 characters to display operatioalalsm and configuration
status. The text display shall be English. Piowishall be made to upload a
different language without removal of any coversising specialized tools not
provided as standard with the actuator.

14 Local Torque Indication

A

The digital display shall be capable of indicatiegl time torque and valve
position simultaneously, both being displayed inih#sements of valve position
and actuator rated torque. In addition torqué sihso be displayed in
horizontal bar graph form.

15 Integral starter and transformer

A

The reversing starter, control transformer andllooatrols shall be integral with
the valve actuator suitably housed to prevent hiegtand condensation. The
starter shall be suitable for 60 starts per hodrarrating appropriate to motor
size. The controls supply transformer shall beffech two of the incoming three
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phases and incorporate overload protection. It sla@ke the necessary tappings
and be adequately rated to provide power for theviing functions:

A Energization of the contactor coils.
2 24V DC output for remote controls.
3 Supply for all the internal electrical circuits.

.16 Local controls

A The actuator shall incorporate local controls fpe®, Close and Stop and a
Local/Stop/Remote mode selector switch lockablany one of the following
three positions: local control only, stop (no dlieetl operation), remote control
plus local stop only. It shall be possible to sefeaintained or non-maintained

local control.

2 The local controls shall be arranged so that thection of valve travel can be
reversed without the necessity of stopping theatotu

3 Provision shall be made to orientate the local m&through increments of 90°.

17 Control facilities

A The necessary control, wiring and terminals shalptovided in the actuator for
the following functions:
2 Open and close external interlocks to inhibit Icaxadl remote valve opening

and/or closing control. It shall be possible tofagure the interlocks to be active
in remote control only.

3 It shall be possible to reverse valve travel withibe necessity of stopping the
actuator. The motor starter shall be protected fe@nessive current surges
during rapid travel reversal.

4 The internal circuits associated with the remotat@d and monitoring functions
are to be designed to withstand simulated lightimmgulses of up to 2kV.
.18 Monitoring facilities

Facilities shall be provided for monitoring actuadperation and availability as follows:

A Monitor (availability) relay, having one change-oeentact, the relay being
energized from the control transformer will de-gyige under any one or more
the following conditions:

A Loss of main or customer 24V DC power supply
2 Actuator control selected to local or stop

3 Motor thermostat tripped

4 Actuator internal fault

2 Where specified, provision shall be made for castéx provide discreet
indication of one or more of the following:
A Remote selected
2 Thermostat trip
3 Actuator fault

3 Actuator text display indication of the followingpsus/alarms:
A Closed Limit, open limit, moving open, moving cldsstopped
2 Torque trip closing, torque trip opening, stalled

3 ESD active, interlock active
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4 Thermostat trip, phase lost, 24V supply lost, Lazaitrol failure
5 Configuration error, Position sensor failure, Tagensor failure
.6 Battery low, power loss inhibit

19

.20

4

Integral datalogger to record and store the folimndperational data:
A Opening last /average torque against position

Closing last /average torque against position

Opening motor starts against position

Closing motor starts against position

Total open/closed operations

Maximum recorded opening and closing torque values

Event recorder logging operational conditions (ealsontrol and
actuator)

No o hwi

The datalogger shall record relevant time and idoemation for stored data.

Datalogger data is to be accessed via non-intruedA& communication.
Sufficient standard intrinsically safe tools shzl provided for downloading
datalogger and actuator configuration files from #lctuators and subsequent
uploading to a PC. The actuator manufactured shpply PC software to
enable datalogger files to be viewed and analysed.

Wiring and terminals

A

Internal wiring shall be tropical grade PVC insathstranded cable of
appropriate size for the control and 3-phase pol&ch wire shall be clearly
identified at each end.

The terminals shall be embedded in a terminal btddiigh tracking resistance
compound.

The terminal compartment shall be separated frarther electrical
components of the actuator by means of a watersigilt and shall be provided
with a minimum of 2 threaded cable entries withvisimn for a maximum of 4.

All wiring supplied as part of the actuator to lmn@ined within the main
enclosure for physical and environmental protectioxernal conduit
connections between components are not acceptable.

A durable terminal identification card showing plafrterminals shall be
provided attached to the inside of the terminal baver indicating:

A Serial number

2 External voltage values
3 Wiring diagram number
4 Terminal layout

The code card shall be suitable for the contractanscribe cable core
identification alongside terminal numbers.

Start-up kit

A

Each actuator shall be supplied with a start-ugdihprising installation
instruction manual, electrical wiring diagram amder seals to make good any
site losses during the commissioning period. itaah, sufficient actuator
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commissioning tools shall be supplied to enableatot set up and adjustment
during valve/actuator testing and site installatommissioning.

Performance test certificate

A

Each actuator must be performance tested and ihdiliest certificates shall be
supplied free of charge. The test equipment sheinidlate a typical valve load,
and the following parameters should be recorded.

A Current at maximum torque setting

2 Torque at max. torque setting

3 Flash test voltage

4 Actuator output speed or operating time.

In addition, the test certificate should recordadstof specification such as gear
ratios for both manual and automatic and secorgkgaaring if provided, drive
closing direction, wiring diagram number.

All actuators to be labelled with stainless stagbktwith their identification
number as indicated on the drawings.

Actuator nameplate to be permanently affixed ta@gent and stamped or
marked with weather resistant markings; and remevialy with lubrication
types and quantities on each actuator.

Manufacturer and Model:

A Rotork 1Q25Z — 29 RPM/400 Nm torque

2 Alternates will not be accepted due to existing efsRotork actuators at the
facility.

SHIPPING

A The actuators, gearboxes and any other componteaitde set on pallets for
ease in shipping and handling and the shall besthgg marked with:

a) purchase order number;

b) shipping tag number; and

c) weight.
These markings are for use in material shippingtemtiling and so must be
readily visible.

2 The actuator shall be shipped with sufficient pcten and packaging to prevent
handling damage.

3 Handwheels shall be removed from the shaft andreciastened to the
actuator. Bolts, nuts, indicator rod, indicator omyer and any other loose
components shall be attached to each actuator.

Execution

INSTALLATION

If the actuator cannot be installed immediatelyesibin a dry place until it can be
connected to incoming cables.

If the actuator has to be installed but cannotdi#ed it is recommended that the plastic
transit cable entry plugs are replaced with mdtagpwhich are sealed with PTFE tape.
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3.2

3.3

3.4

3

2

Complete installation in accordance with manufaatamwritten instructions unless
otherwise indicated.

Do not lift the actuator by the handwheel. Do iifbthe actuator and valve combination
via the actuator.

The actuator should be fully supported until fudlwe stem engagement is achieved and
the actuator is secured to the valve flange.

Perform commissioning procedure as indicated inufaaturer written documentation.

PRE-START-UP INSPECTIONS
Systems to be complete prior to testing and start-u

START-UP
Provide continuous supervision during start-up.
Start-up procedures:

A Perform commissioning procedure as indicated inufaaturer written
documentation.

Rectify start-up deficiencies.

PERFORMANCE VERIFICATION
Procedures:

A The actuator shall be tested at the specified egujin torque and output rpm.

2 Each actuator shall be performance tested to vedififjormity to specified
operating conditions including:

voltage, phase, and Hertz;

stroke time (seconds);

unseating (or maximum dynamic) torque;
closing torque;

cracking load and seating load amperes; and
torque-switch and limit-switch function.

3 Each actuator shall be cycled through at leaststwakes (open-close and close-
open). Specified seating (or maximum dynamic) tersjoall be applied during
10% of actuator travel in both directions. Actuabke time shall be within
+10% of specified stroke time. Limit-switch anddae-switch functions shall be
verified in both directions. Torque switches shldemonstrated to limit torque
output to 110% of required torque. Amperes at mgrind seating loads are to
be monitored and shall not exceed motor ratings.

o Uh WN R

Reports:

A Provide Start-up and Commissioning Reports for eathator.
2 Each report shall include the following at a minimu
A Actuator-unit housing or frame size and model numbe
2 Actuator serial number;
3 Power, voltage, phase, hertz;
4

Stroke time, seating/unseating (or dynamic) torgune,
seating/unseating (or dynamic) amps;
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Limit switch functional check;

Torque switch functional check; and

Switch and indicating lights functional checks.
List of all programmable settings configured.

END OF SECTION



