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Part 1 General

1.1 RELATED REQUIREMENTS

A Section 26 05 00 - Common Work Results for Electrical.

1.2 DEFINITIONS

1 Activity: element of Work performed during course of Project. Activity normally has
expected duration, and expected cost and expected resource requirements. Activities can
be subdivided into tasks.

2 Actual Finish Date (AF): point in time that Work actually ended on activity.
Actual Start Date (AS): point in time that Work actually started on activity.

4 Bar Chart (Gantt chart): graphic display of schedule-related information. In typical bar
chart, activities or other Project elements are listed down left side of chart, dates are
shown across top, and activity durations are shown as date-placed horizontal bars.

5 Baseline: original approved plan (for Project, work package, or activity), plus or minus
approved scope changes.

.6 Completion Milestones: they are firstly Interim Certificate Substantial Completion and
secondly Final Certificate.

v Constraint: applicable restriction that will affect performance of Project. Factors that
affect activities can be scheduled.

8 Control: process of comparing actual performance with planned performance, analyzing
variances, evaluating possible alternatives, and taking appropriate corrective action as
needed.

9 Critical Activity: any activity on a critical path. Most commonly determined by using

critical path method.

10 Critical Path: series of activities that determines duration of Project. In deterministic
model, critical path is usually defined as those activities with float less than or equal to
specified value, often zero. It is longest path through Project.

A1 Critical Path Method (CPM): network analysis technique used to predict Project duration
by analyzing which sequence of activities (which path) has least amount of scheduling
flexibility (least amount of float).

12 Data Date (DD): date at which, or up to which, Project's reporting system has provided
actual status and accomplishments.

A3 Duration (DU): number of work periods (not including holidays or other non-working
periods) required to complete activity or other Project element. Usually expressed as
workdays or work weeks.

14 Early Finish Date (EF): in critical path method, earliest possible point in time on which
uncompleted portions of activity (or Project) can finish, based on network logic and
schedule constraints. Early finish dates can change as Project progresses and changes are
made to Project plan.
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uncompleted portions of activity (or Project) can start, based on network logic and
schedule constraints. Early start dates can change as Project progresses and changes are
made to Project Plan.

Finish Date: point in time associated with activity's completion. Usually qualified by one
of following: actual, planned, estimated, scheduled, early, late, baseline, target, or
current.

Float: amount of time that activity may be delayed from its early start without delaying
Project finish date. Float is mathematical calculation, and can change as Project
progresses and changes are made to Project plan. This resource is available to both PCA
and Contractor.

Lag: modification of logical relationship that directs delay in successor task.

Late Finish Date (LF): in critical path method, latest possible point in time that activity
may be completed without delaying specified milestone (usually Project finish date).

Late Start Date (LS): in critical path method, latest possible point in time that activity
may begin without delaying specified milestone (usually Project finish date).

Lead: modification of logical relationship that allows acceleration of successor task.
Logic Diagram: see Project network diagram.

Master Plan: summary-level schedule that identifies major activities and key milestones.
Milestone: significant event in Project, usually completion of major deliverable.

Monitoring: capture, analysis, and reporting of Project performance, usually as compared
to plan.

Near-Critical Activity: activity that has low total float.

Non-Critical Activities: activities which when delayed, do not affect specified Contract
duration.

Project Control System: fully computerized system utilizing commercially available
software packages.

Project Network Diagram: schematic display of logical relationships of Project activities.
Always drawn from left to right to reflect Project chronology.

Project Plan: formal, approved document used to guide both Project execution and
Project control. Primary uses of Project plan are to document planning assumptions and
decisions, facilitate communication among stakeholders, and document approved scope,
cost, and schedule baselines. Project plan may be summary or detailed.

Project Planning: development and maintenance of Project Plan.

Project Planning, Monitoring and Control System: overall system operated by PCA
Representative to enable monitoring of Project Work in relation to established
milestones.

Project Schedule: planned dates for performing activities and planned dates for meeting
milestones. Dynamic, detailed record of tasks or activities that must be accomplished to
satisfy project objectives. Monitoring and control process involves using project schedule



Parks Canada Agency — Quebec Waterways Unit Section 01 32 16.06

August 32015 CONSTRUCTION PROGRESS SCHEDULE -
Saint-Ours Canal Dam CRITICAL PATH METHOD (CPM)
MCC Replacement in Piers #1 to #5 Page 3

.34

.35

.36

37

.38

.39

1.3

.10

in executing and controlling activities and is used as basis for decision making
throughout project life cycle.

Quantified days duration: working days based on 5 day work week, discounting statutory
holidays.

Risk: uncertain event or condition that, if it occurs, has positive or negative effect on
Project's objectives.

Scheduled Finish Date (SF): point in time that Work was scheduled to finish on activity.
Scheduled finish date is normally within range of dates delimited by early finish date and
late finish date.

Scheduled Start Date (SS): point in time that Work was scheduled to start on activity.
Scheduled start date is normally within range of dates delimited by early start date and
late start date.

Start Date: point in time associated with activity's start, usually qualified by one of
following: actual, planned, estimated, scheduled, early, late, target, baseline, or current.

Work Breakdown Structure (WBS): deliverable-oriented grouping of project elements
that organizes and defines total Work scope of Project. Each descending level represents
increasingly detailed definition of Project Work.

CPM REQUIREMENTS

Ensure Master Plan and Detail Schedule are practical and remain within specified
Contract duration.

Master Plan and Detail Schedule deemed impractical by PCA Representative are revised
and resubmitted for approval.

Acceptance of Master Plan and Detail Schedule showing scheduled Contract duration
shorter than specified Contract duration does not constitute change to Contract. Duration
of Contract may only be changed through bilateral Agreement.

Consider Master Plan and Detail Schedule deemed practical by PCA Representative,
showing Work completed in less than specified Contract duration, to have float.

First Milestone on Master Plan and Detail Schedule will identify start Milestone with an
"ES" constraint date equal to Award of Contract date.

Calculate dates for completion milestones from Plan and Schedule using specified time
periods for Contract.

Interim Certificate, Substantial Completion with "LF" constraint equal to calculated date.

Calculations on updates to be such that if early finish of Interim Certificate falls later than
specified Contract duration then float calculation to reflect negative float.

Delays to non-critical activities, those with float may not be basis for time extension.

Do not use float suppression techniques such as software constraints, preferential
sequencing, special lead/lag logic restraints, extended activity times or imposed dates
other than required by Contract.
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Allow for and show Master Plan and Detail Schedule adverse weather conditions
normally anticipated. Specified Contract duration has been predicated assuming normal
amount of adverse weather conditions.

Provide necessary crews and manpower to meet schedule requirements for performing
Work within specified Contract duration. Simultaneous use of multiple crews on multiple
fronts on multiple critical paths may be required.

Arrange participation on and off site of subcontractors and suppliers, as required by PCA
Representative, for purpose of network planning, scheduling, updating and progress
monitoring. Approvals by PCA Representative of original networks and revisions do not
relieve Contractor from duties and responsibilities required by Contract.

Ensure that it is understood that Award of Contract or time of beginning, rate of progress,
Interim Certificate and Final Certificate as defined times of completion are of essence of
this contract.

ACTION AND INFORMATIONAL SUBMITTALS

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

Submit to PCA Representative Project Control System for planning, scheduling,
monitoring and reporting of project progress.

QUALITY ASSURANCE

Use experienced personnel, fully qualified in planning and scheduling to provide services
from start of construction to Final Certificate, including Commissioning.

PROJECT MEETING

Meet with PCA Representative within 2 working days of Award of Contract date, to
establish Work requirements and approach to project construction operations.

WORK BREAKDOWN STRUCTURE (WBS)

Prepare construction Work Breakdown Structure (WBS) within 2 working days of Award
of Contract date. Develop WBS through at least five levels: Project, stage, element, sub-
element and work package.

MASTER PLAN
Structure and base CPM construction networks system on WBS coding in order to ensure
consistency throughout Project.

DETAIL SCHEDULE

Provide detailed project schedule (CPM logic diagram) within 2 working days of Award
of Contract date showing activity sequencing, interdependencies and duration estimates.
Include listed activities as follows:

i Shop drawings.

2 Samples.

3 Approvals.
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1.10

111

Procurement.
Construction/Dismantling.
Installation.

Site works.

Testing.

Commissioning and acceptance.

Relate Detail Schedule activities to basic activities and milestones developed and
approved in Master Plan.

© o ~N o U

Provide level of detail for project activities such that sequence and interdependency of
Contract tasks are demonstrated and allow co-ordination and control of project activities.
Show continuous flow from left to right.

Insert Change Orders in appropriate and logical location of Detail Schedule. After
analysis, clearly state and report to PCA Representative for review effects created by
insertion of new Change Order.

REVIEW OF THE CONSTRUCTION DETAIL SCHEDULE

Allow 5 work days for review by PCA Representative of proposed construction Detail
Schedule.

Upon receipt of reviewed Detail Schedule make necessary revisions and resubmit to PCA
Representative for review within 5 work days.

Promptly provide additional information to validate practicability of Detail Schedule as
required by PCA Representative.

Submittal of Detail Schedule indicates that it meets Contract requirements and will be
executed generally in sequence.

COMPLIANCE WITH DETAIL SCHEDULE

Comply with reviewed Detail Schedule.

Proceed with significant changes and deviations from scheduled sequence of activities
that cause delay, only after written receipt of approval by PCA Representative.

Identify activities that are behind schedule and causing delay. Provide measures to regain
slippage.

1 Corrective measures may include:
1 Increase of personnel on site for effected activities or work package.
2 Increase in materials and equipment.
3 Overtime work and additional work shift.

Submit to PCA Representative, justification, project schedule data and supporting
evidence for approval of extension to Contract completion date or interim milestone date
when required. Include as part of supporting evidence:

1 Written submission of proof of delay based on revised activity logic, duration
and costs, showing time impact analysis illustrating influence of each change or
delay relative to approved contract schedule.
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2 Prepared schedule indicating how change will be incorporated into the overall

1.12

logic diagram. Demonstrate perceived impact based on date of occurrence of
change and include status of construction at that time.

3 Other supporting evidence requested by PCA Representative.

A4 Do not assume approval of Contract extension prior to receipt of written approval
from PCA Representative.

In event of Contract extension, display in Detail Schedule that scheduled float time
available for work involved has been used in full without jeopardizing earned float.

1 PCA Representative will determine and advise Contractor number of allowable
days for extension of Contract based on project schedule updates for period in
guestion, and other factual information.

2 Construction delays affecting project schedule will not constitute justification for
extension of contract completion date.

PROGRESS MONITORING AND REPORTING

On ongoing basis, Detail Schedule on job site must show "Progress to Date". Arrange
participation on and off site of subcontractors and suppliers, as, and when necessary, for
purpose of network planning, scheduling, updating and progress monitoring. Inspect
Work with PCA Representative at least twice monthly to establish progress on each
current activity shown on applicable networks.

Update and reissue project Work Breakdown Structure and relevant coding structures as
project develops and changes.

Perform Detail Schedule update twice monthly with status dated on last working day of
month. Update to reflect activities completed to date, activities in progress, logic and
duration changes.

Do not automatically update actual start and finish dates by using default mechanisms
found in project management software.

Submit to PCA Representative copies of updated Detail Schedule.

Requirements for monthly progress monitoring and reporting are basis for progress
payment request.

Submit twice monthly written report based on Detail Schedule, showing Work to date
performed, comparing Work progress to planned, and presenting current forecasts.
Report must summarize progress, defining problem areas and anticipated delays with
respect to Work schedule, and critical paths. Explain alternatives for possible schedule
recovery to mitigate any potential delay. Include in report:

1 Description of progress made.

2 Pending items and status of: permits, shop drawings, Change Orders, possible
time extensions.

3 Status of Contract completion date and milestones.

4 Current and anticipated problem areas, potential delays and corrective measures.

5 Review of progress and status of Critical Path activities.
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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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11 RELATED REQUIREMENTS

1.2

13

.10

Section 26 05 00 - Common Work Results for Electrical.

ADMINISTRATIVE

Submit to PCA Representative submittals listed for review. Submit promptly and in
orderly sequence to not cause delay in Work. Failure to submit in ample time is not
considered sufficient reason for extension of Contract Time and no claim for extension
by reason of such default will be allowed.

Do not proceed with Work affected by submittal until review is complete.
Present shop drawings, product data, samples and mock-ups in SI Metric units.

Where items or information is not produced in SI Metric units converted values are
acceptable.

Review submittals prior to submission to PCA Representative. This review represents
that necessary requirements have been determined and verified, or will be, and that each
submittal has been checked and co-ordinated with requirements of Work and Contract
Documents. Submittals not stamped, signed, dated and identified as to specific project
will be returned without being examined and considered rejected.

Notify PCA Representative, in writing at time of submission, identifying deviations from
requirements of Contract Documents stating reasons for deviations.

Verify field measurements and affected adjacent Work are co-ordinated.

Contractor's responsibility for errors and omissions in submission is not relieved by PCA
Representative’s review of submittals.

Contractor's responsibility for deviations in submission from requirements of Contract
Documents is not relieved by PCA Representative’s review.

Keep one reviewed copy of each submission on site.

SHOP DRAWINGS AND PRODUCT DATA

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

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

Indicate materials, methods of construction and attachment or anchorage, erection
diagrams, connections, explanatory notes and other information necessary for completion
of Work. Where articles or equipment attach or connect to other articles or equipment,
indicate that such items have been co-ordinated, regardless of Section under which
adjacent items will be supplied and installed. Indicate cross references to design drawings
and specifications.
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A4 Allow 3 days for PCA Representative’s review of each submission.
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Adjustments made on shop drawings by PCA Representative are not intended to change
Contract Price. If adjustments affect value of Work, state such in writing to PCA
Representative prior to proceeding with Work.

Make changes in shop drawings as PCA Representative may require, consistent with
Contract Documents. When resubmitting, notify PCA Representative in writing of
revisions other than those requested.

Accompany submissions with transmittal letter, containing:

A Date.
2 Project title and number.
3 Contractor's name and address.
4 Identification and quantity of each shop drawing, product data and sample.
5 Other pertinent data.
Submissions include:
1 Date and revision dates.
2 Project title and number.
3 Name and address of:
1 Subcontractor.
2 Supplier.
3 Manufacturer.
A4 Contractor's stamp, signed by Contractor's authorized representative certifying

approval of submissions, verification of field measurements and compliance with
Contract Documents.

5 Details of appropriate portions of Work as applicable:
1 Fabrication.

2 Layout, showing dimensions, including identified field dimensions, and
clearances.

Setting or erection details.
Capacities.

Performance characteristics.
Standards.

Operating weight.

Wiring diagrams.

Single line and schematic diagrams.
10 Relationship to adjacent work.

© oo N o U W

After PCA Representative’s review, distribute copies.

Submit 1 electronic copie of product data sheets or brochures for requirements requested
in specification Sections and as requested by PCA Representative where shop drawings
will not be prepared due to standardized manufacture of product.
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Sections and as requested by PCA Representative.

1 Report signed by authorized official of testing laboratory that material, product or
system identical to material, product or system to be provided has been tested in
accord with specified requirements.

2 Testing must have been within 1 year of date of contract award for project.

Submit 1 electronic copie of certificates for requirements requested in specification
Sections and as requested by PCA Representative.

1 Statements printed on manufacturer's letterhead and signed by responsible
officials of manufacturer of product, system or material attesting that product,
system or material meets specification requirements.

2 Certificates must be dated after award of project contract complete with project
name.

Submit 1 electronic copies of manufacturer’s instructions for requirements requested in
specification Sections and as requested by PCA Representative.

1 Pre-printed material describing installation of product, system or material,
including special notices and Material Safety Data Sheets concerning
impedances, hazards and safety precautions.

Submit 1 electronic copie of Manufacturer's Field Reports for requirements requested in
specification Sections and as requested by PCA Representative.

Documentation of the testing and verification actions taken by manufacturer's
representative to confirm compliance with manufacturer's standards or instructions.

Submit 1 electronic copie of Operation and Maintenance Data for requirements requested
in specification Sections and as requested by PCA Representative.

Delete information not applicable to project.
Supplement standard information to provide details applicable to project.

If upon review by PCA Representative, no errors or omissions are discovered or if only
minor corrections are made, copies will be returned and fabrication and installation of
Work may proceed. If shop drawings are rejected, noted copy will be returned and
resubmission of corrected shop drawings, through same procedure indicated above, must
be performed before fabrication and installation of Work may proceed.

MOCK-UPS

Erect mock-ups in accordance with 01 45 00 - Quality Control.

CERTIFICATES AND TRANSCRIPTS
Immediately after award of Contract, submit Workers' Compensation Board status.
Submit transcription of insurance immediately after award of Contract.
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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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11 RELATED REQUIREMENTS

1.2

13

14

15

Section 25 05 00 - Common Work Results for Electrical.

INSPECTION

Allow PCA Representative access to Work. If part of Work is in preparation at locations
other than Place of Work, allow access to such Work whenever it is in progress.

Give timely notice requesting inspection if Work is designated for special tests,
inspections or approvals by PCA Representative instructions, or law of Place of Work.

If Contractor covers or permits to be covered Work that has been designated for special
tests, inspections or approvals before such is made, uncover such Work, have inspections
or tests satisfactorily completed and make good such Work.

PCA Representative will order part of Work to be examined if Work is suspected to be
not in accordance with Contract Documents. If, upon examination such work is found not
in accordance with Contract Documents, correct such Work and pay cost of examination
and correction. If such Work is found in accordance with Contract Documents, PCA
Representative shall pay cost of examination and replacement.

INDEPENDENT INSPECTION AGENCIES

Provide equipment required for executing inspection and testing by appointed agencies.

Employment of inspection/testing agencies does not relax responsibility to perform Work
in accordance with Contract Documents.

If defects are revealed during inspection and/or testing, appointed agency will request
additional inspection and/or testing to ascertain full degree of defect. Correct defect and
irregularities as advised by PCA Representative at no cost to PCA Representative. Pay
costs for retesting and reinspection.

ACCESS TO WORK

Allow inspection/testing agencies access to Work, off site manufacturing and fabrication
plants.

Co-operate to provide reasonable facilities for such access.

PROCEDURES

Notify appropriate agency and PCA Representative in advance of requirement for tests,
in order that attendance arrangements can be made.

Submit samples and/or materials required for testing, as specifically requested in
specifications. Submit with reasonable promptness and in orderly sequence to not cause
delays in Work.

Provide labour and facilities to obtain and handle samples and materials on site. Provide
sufficient space to store and cure test samples.
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1.6 REJECTED WORK

1.7

1.8

1.9

Part 2

2.1

Part 3

3.1

Remove defective Work, whether result of poor workmanship, use of defective products
or damage and whether incorporated in Work or not, which has been rejected by PCA
Representative as failing to conform to Contract Documents. Replace or re-execute in
accordance with Contract Documents.

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

If in opinion of PCA Representative it is not expedient to correct defective Work or Work
not performed in accordance with Contract Documents, Owner will deduct from Contract
Price difference in value between Work performed and that called for by Contract
Documents, amount of which will be determined by PCA Representative.

REPORTS
Submit 2 copies of inspection and test reports to PCA Representative.

MILL TESTS
Submit mill test certificates as requested and required of specification Sections.

EQUIPMENT AND SYSTEMS
Submit adjustment and balancing reports for mechanical, electrical and building

equipment systems.
Products

NOT USED
Not Used.

Execution

NOT USED
Not Used.

END OF SECTION
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11 PRECEDENCE

1 For Federal Government Projects, Division 1 Sections take precedence over technical

specifications in other Divisions of this Project Manual.

1.2 RELATED REQUIREMENTS
A Section 26 05 00 - Common Work Results for Electrical.

13 REFERENCES (Last edition)
1 Canadian Standards Association (CSA International).
2 Environmental Choice Program (last edition):

A CCD-016, Thermal Insulation.

2 CCD-045, Sealant and Caulking Compounds.
3 CCD-046, Adhesives.
A4 CCD-047, Surface Coatings.
5 CCD-048, Surface Coatings - Recycled Water-Bourne.
14 ACTION AND INFORMATIONAL SUBMITTALS
A Provide submittals for work in accordance with Section 01 33 00 - Submittal Procedures.

2 Material Safety Data Sheets (MSDS)

1 Submit Material Safety Data Sheets (MSDS) in accordance with Section
01 33 00 - Submittal Procedures for the following products. Indicate VOC
emissions, prior to installation or use:

1 Adhesives.
2 Caulking compounds.
3 Sealants.
A4 Insulating materials.
5 Fireproofing or fire stopping materials.
.6 Floor and wall patching or levelling materials.
4 Lubricants.

2 MSDS sheets to comply with Occupational Health and Safety requirements.

3 Construction Schedule

1 Submit schedule of construction in accordance with Section 01 33 00 - Submittal
Procedures, prior to start of work, in coordination with scheduling requirements,
including:
1 Sequence of finish applications and allowances for curing times.
2 Identification of finish types. See Table A.

3 Schedule and duration of proposed temporary ventilation.
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A4 Delivery schedules of manufactured materials which are anticipated to
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1.6

A
Part 2
2.1

A
Part 3
3.1

A

off-gas in timely manner, which will allow for airing of those materials
prior to their scheduled installation.

5 Indicate and schedule commissioning procedures and temporary usages
of building mechanical systems, identifying types of filtration and
schedule for filter replacement.

IAQ Management Plan

1 Submit Indoor Air Quality (IAQ) Management Plan in accordance with Section
01 33 00 - Submittal Procedures, for construction and preoccupancy phases of
building.

SEALANTS, ADHESIVES AND COMPOUNDS

Use adhesives that meet or exceed VOC limits established by Environmental Choice
Programs guideline for adhesives CCD-046.

Use sealant products that meet or exceed VOC limits established by Environmental
Choice Programs guideline for sealants, CCD-045.

ENERGY

Energy and Atmosphere

1 Provide work practices, methods of work, equipment, machines and machinery
conforming to minimum emissions standards as quantified in National Emission
Guideline for Commercial/ Industrial Boilers and Heaters issued by the Canadian
Council of Ministers of the Environment (CCME) National Emission Guideline
for Commercial/Industrial Boilers and Heaters Initiative N306.

2 Emissions of nitrogen oxides (NOXx) in units of g/GJ, from new fossil fuel-fired
boilers and heaters, should not exceed limited established in National Emission
Guideline for Commercial/Industrial Boilers and Heaters.

Products

NOT USED
Not Used.

Execution

NOT USED
Not Used.

END OF SECTION
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Part 1 General
11 PRECEDENCE

1 For Federal Government projects, Division 1 Sections take precedence over technical

specifications in other Divisions of the Project Manual.

1.2 RELATED REQUIREMENTS
A Section 26 05 00 - Common Work Results for Electrical.

13 GENERAL CONSTRUCTION MATERIALS/PRACTICES
A Construction Waste Management

1 Submit wayhills for waste materials removed from site during construction along
with destination point.

1.4 INSULATION
1 Blowing agent used to expand or install insulation materials.
15 SEALANTS, ADHESIVES AND COMPOUNDS
1 Provide MSDS sheets for sealants, adhesives and other compounds indicating VOC

emission rate and chemical composition.

1.6 ENERGY
1 Energy and Atmosphere

1 Provide product specification and data sheets indicating that heat generating
equipment utilizes low-NOx burners.

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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11 RELATED REQUIREMENTS

1.2

1.3

14

Section 26 05 00 - Common Work Results for Electrical.

REFERENCES (Last edition)

Conform to these reference standards, in whole or in part as specifically requested in
specifications.

If there is question as to whether products or systems are in conformance with applicable
standards, PCA Representative reserves right to have such products or systems tested to
prove or disprove conformance.

Cost for such testing will be born by PCA Representative in event of conformance with
Contract Documents or by Contractor in event of non-conformance.

QUALITY

Products, materials, equipment and articles incorporated in Work shall be new, not
damaged or defective, and of best quality for purpose intended. If requested, furnish
evidence as to type, source and quality of products provided.

Defective products, whenever identified prior to completion of Work, will be rejected,
regardless of previous inspections. Inspection does not relieve responsibility, but is
precaution against oversight or error. Remove and replace defective products at own
expense and be responsible for delays and expenses caused by rejection.

Should disputes arise as to quality or fitness of products, decision rests strictly with PCA
Representative based upon requirements of Contract Documents.

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

Permanent labels, trademarks and nameplates on products are not acceptable in
prominent locations, except where required for operating instructions, or when located in
mechanical or electrical rooms.

AVAILABILITY

Immediately upon signing Contract, review product delivery requirements and anticipate
foreseeable supply delays for items. If delays in supply of products are foreseeable, notify
PCA Representative of such, in order that substitutions or other remedial action may be
authorized in ample time to prevent delay in performance of Work.

In event of failure to notify PCA Representative at commencement of Work and should it
subsequently appear that Work may be delayed for such reason, PCA Representative
reserves right to substitute more readily available products of similar character, at no
increase in Contract Price or Contract Time.
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1.5 STORAGE, HANDLING AND PROTECTION

1.6

1.7

18

19

Handle and store products in manner to prevent damage, adulteration, deterioration and
soiling and in accordance with manufacturer's instructions when applicable.

Store packaged or bundled products in original and undamaged condition with
manufacturer's seal and labels intact. Do not remove from packaging or bundling until
required in Work.

Store products subject to damage from weather in weatherproof enclosures.

Remove and replace damaged products at own expense and to satisfaction of PCA
Representative.

Touch-up damaged factory finished surfaces to PCA Representative's satisfaction. Use
touch-up materials to match original. Do not paint over name plates.
TRANSPORTATION

Pay costs of transportation of products required in performance of Work.
Transportation cost of products supplied by Owner will be paid for by PCA
Representative. Unload, handle and store such products.

MANUFACTURER'S INSTRUCTIONS

Unless otherwise indicated in specifications, install or erect products in accordance with
manufacturer's instructions. Do not rely on labels or enclosures provided with products.
Obtain written instructions directly from manufacturers.

Notify PCA Representative in writing, of conflicts between specifications and
manufacturer's instructions, so that PCA Representative will establish course of action.

Improper installation or erection of products, due to failure in complying with these
requirements, authorizes PCA Representative to require removal and re-installation at no
increase in Contract Price or Contract Time.

QUALITY OF WORK

Ensure Quality of Work is of highest standard, executed by workers experienced and
skilled in respective duties for which they are employed. Immediately notify PCA
Representative if required Work is such as to make it impractical to produce required
results.

Do not employ anyone unskilled in their required duties. PCA Representative reserves
right to require dismissal from site, workers deemed incompetent or careless.

Decisions as to standard or fitness of Quality of Work in cases of dispute rest solely with
PCA Representative, whose decision is final.
CO-ORDINATION

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

Be responsible for coordination and placement of openings, sleeves and accessories.
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1.10 CONCEALMENT

111

1.12

1.13

1.14

In finished areas conceal pipes, ducts and wiring in floors, walls and ceilings, except
where indicated otherwise.

Before installation inform PCA Representative if there is interference. Install as directed
by PCA Representative.
REMEDIAL WORK

Perform remedial work required to repair or replace parts or portions of Work identified
as defective or unacceptable. Co-ordinate adjacent affected Work as required.

Perform remedial work by specialists familiar with materials affected. Perform in a
manner to neither damage nor put at risk any portion of Work.
LOCATION OF FIXTURES

Consider location of fixtures, outlets, and mechanical and electrical items indicated as
approximate.

Inform PCA Representative of conflicting installation. Install as directed.

FASTENINGS

Provide metal fastenings and accessories in same texture, colour and finish as adjacent
materials, unless indicated otherwise.

Prevent electrolytic action between dissimilar metals and materials.

Use non-corrosive hot dip galvanized steel fasteners and anchors for securing exterior
work, unless stainless steel or other material is specifically requested in affected
specification Section.

Space anchors within individual load limit or shear capacity and ensure they provide
positive permanent anchorage. Wood, or any other organic material plugs are not
acceptable.

Keep exposed fastenings to a minimum, space evenly and install neatly.

Fastenings which cause spalling or cracking of material to which anchorage is made are
not acceptable.

FASTENINGS - EQUIPMENT

Use fastenings of standard commercial sizes and patterns with material and finish suitable
for service.

Use heavy hexagon heads, semi-finished unless otherwise specified. Use No. 304
stainless steel for exterior areas.

Bolts may not project more than one diameter beyond nuts.

Use plain type washers on equipment, sheet metal and soft gasket lock type washers
where vibrations occur. Use resilient washers with stainless steel.
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1.15 PROTECTION OF WORK IN PROGRESS

1 Prevent overloading of parts of building. Do not cut, drill or sleeve load bearing structural

member, unless specifically indicated without written approval of PCA Representative.

1.16 EXISTING UTILITIES

1 When breaking into or connecting to existing services or utilities, execute Work at times
directed by local governing authorities, with minimum of disturbance to Work.

2 Protect, relocate or maintain existing active services. When services are encountered, cap
off in manner approved by authority having jurisdiction. Stake and record location of
capped service.

Part 2 Products

2.1 NOT USED
A Not Used.

Part 3 Execution

3.1 NOT USED
A Not Used.

END OF SECTION



Parks Canada Agency — Quebec Waterways Unit Section 01 74 11

August 32015 CLEANING
Saint-Ours Canal Dam
MCC Replacement in Piers #1 to #5 Page 1

Part 1

11

1.2

13

.10

A1

General

RELATED REQUIREMENTS
Section 26 05 00 - Common Work Results for Electrical.

PROJECT CLEANLINESS

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

Remove waste materials from site at daily regularly scheduled times or dispose of as
directed by PCA. Do not burn waste materials on site.

Make arrangements with and obtain permits from authorities having jurisdiction for
disposal of waste and debris.

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

Provide and use marked separate bins for recycling. Refer to Section 01 74 21 -
Construction/Demolition Waste Management and Disposal.

Dispose of waste materials and debris at designated dumping areas on Crown property
and off site.

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

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

Provide adequate ventilation during use of volatile or noxious substances. Use of building
ventilation systems is not permitted for this purpose.

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

Schedule cleaning operations so that resulting dust, debris and other contaminants will
not fall on wet, newly painted surfaces nor contaminate building systems.
FINAL CLEANING

When Work is Substantially Performed remove surplus products, tools, construction
machinery and equipment not required for performance of remaining Work.

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

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

Remove waste products and debris other than that caused by Owner or other Contractors.

Remove waste materials from site at regularly scheduled times or dispose of as directed
by PCA Representative. Do not burn waste materials on site.
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.6 Make arrangements with and obtain permits from authorities having jurisdiction for
disposal of waste and debris.
T Clean stainless steel and mechanical and electrical fixtures.
.8 Remove stains, spots, marks and dirt from electrical and mechanical fixtures, walls, and
floors.
9 Clean lighting reflectors, lenses, and other lighting surfaces.
10 Vacuum clean and dust building interiors, behind grilles, louvres and screens.
A1 Inspect finishes, fitments and equipment and ensure specified workmanship and
operation.
A2 Broom clean and wash exterior walks, steps and surfaces; rake clean other surfaces of
grounds.
13 Remove dirt and other disfiguration from exterior surfaces.
14 Remove debris and surplus materials from crawl areas and other accessible concealed
spaces.
1.4 WASTE MANAGEMENT AND DISPOSAL
1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 -
Construction/ Demolition Waste Management And Disposal.
Part 2 Products
2.1 NOT USED
1 Not Used.
Part 3 Execution
3.1 NOT USED
1 Not Used.

END OF SECTION
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11

1.2

13

.10

Section 01 74 21
CONSTRUCTION/DEMOLITION WASTE
MANAGEMENT AND DISPOSAL

Page 1

General

WASTE MANAGEMENT GOALS

Prior to start of Work conduct meeting with PCA Representative to review and discuss
PCA's Waste Management Plan and Goals.

PCA's Waste Management Goal 75 percent of total Project Waste to be diverted from
landfill sites. Provide PCA Representative documentation certifying that waste
management, recycling, reuse of recyclable and reusable materials have been extensively
practiced.

Accomplish maximum control of solid construction waste.

Preserve environment and prevent pollution and environment damage.

RELATED REQUIREMENTS
Section 26 05 00 - Common Work Results for Electrical.

DEFINITIONS
Class IlI: non-hazardous waste - construction renovation and demolition waste.

Cost/Revenue Analysis Workplan (CRAW): based on information from WRW, and
intended as financial tracking tool for determining economic status of waste management
practices.

Demolition Waste Audit (DWA): relates to actual waste generated from project.
Inert Fill: inert waste - exclusively asphalt and concrete.

Materials Source Separation Program (MSSP): consists of series of ongoing activities to
separate reusable and recyclable waste material into material categories from other types
of waste at point of generation.

Recyclable: ability of product or material to be recovered at end of its life cycle and re-
manufactured into new product for reuse.

Recycle: process by which waste and recyclable materials are transformed or collected
for purpose of being transferred into new products.

Recycling: process of sorting, cleansing, treating and reconstituting solid waste and other
discarded materials for purpose of using in altered form. Recycling does not include
burning, incinerating, or thermally destroying waste.

Reuse: repeated use of product in same form but not necessarily for same purpose. Reuse
includes:

1 Salvaging reusable materials from re-modelling projects, before demolition stage,
for resale, reuse on current project or for storage for use on future projects.
2 Returning reusable items including pallets or unused products to vendors.

Salvage: removal of structural and non-structural materials from
deconstruction/disassembly projects for purpose of reuse or recycling.
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A1 Separate Condition: refers to waste sorted into individual types.

12 Source Separation: acts of keeping different types of waste materials separate beginning
from first time they became waste.

A3 Waste Audit (WA): detailed inventory of materials in building. Involves quantifying by
volume/weight amounts of materials and wastes generated during construction,
demolition, deconstruction, or renovation project. Indicates quantities of reuse, recycling
and landfill. Refer to Schedule A.

14 Waste Management Co-ordinator (WMC): contractor representative responsible for
supervising waste management activities as well as coordinating related, required
submittal and reporting requirements.

15 Waste Reduction Workplan (WRW): written report which addresses opportunities for
reduction, reuse, or recycling of materials. Refer to Schedule B. WRW is based on
information acquired from WA (Schedule A).

1.4 DOCUMENTS

1 Maintain at job site, one copy of following documents:
1 Waste Reduction Workplan.

15 ACTION AND INFORMATIONAL SUBMITTALS

1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.

2 Submit before final payment summary of waste materials salvaged for reuse, recycling or
disposal by project using deconstruction/disassembly material audit form.

1 Failure to submit could result in hold back of final payment.
2 Provide receipts, scale tickets, waybills, and show quantities and types of
materials reused, recycled or disposed of.
3 For each material reused, sold or recycled from project, include amount in tonnes
guantities by number, type and size of items and the destination.
A4 For each material land filled or incinerated from project, include amount in
tonnes of material and identity of landfill, incinerator or transfer station.
1.6 WASTE REDUCTION WORKPLAN (WRW
1 Prepare WRW prior to project start-up.
2 WRW should include but not limited to:

Destination of materials listed.
Deconstruction/disassembly techniques and sequencing.
Schedule for deconstruction/disassembly.

Location.

Security.

Protection.

Clear labelling of storage areas.

Details on materials handling and removal procedures.

o N s W R
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1.7

18

Section 01 74 21
CONSTRUCTION/DEMOLITION WASTE
MANAGEMENT AND DISPOSAL

Page 3

9 Quantities for materials to be salvaged for reuse or recycled and materials sent to
landfill.

Structure WRW to prioritize actions and follow 3R's hierarchy, with Reduction as first
priority, followed by Reuse, then Recycle.

Describe management of waste.

Identify opportunities for reduction, reuse, and recycling of materials. Based on
information acquired from WA.

Post WRW or summary where workers at site are able to review content.

Set realistic goals for waste reduction, recognize existing barriers and develop strategies
to overcome these barriers.

Monitor and report on waste reduction by documenting total volume and cost of actual
waste removed from project.
STORAGE, HANDLING AND PROTECTION

Store, materials to be reused, recycled and salvaged in locations as directed by PCA
Representative.

Unless specified otherwise, waste materials for removal become Contractor's property.
Protect, stockpile, store and catalogue salvaged items.

Separate non-salvageable materials from salvaged items. Transport and deliver non-
salvageable items to licensed disposal facility.

Protect structural components not removed for demolition from movement or damage.

Support affected structures. If safety of building is endangered, cease operations and
immediately notify PCA Representative.

Protect surface drainage, mechanical and electrical from damage and blockage.

Separate and store materials produced during dismantling of structures in designated
areas.

Prevent contamination of materials to be salvaged and recycled and handle materials in
accordance with requirements for acceptance by designated facilities.

1 On-site source separation is recommended.
2 Remove co-mingled materials to off-site processing facility for separation.

DISPOSAL OF WASTES
Do not bury rubbish or waste materials.

Do not dispose of waste, volatile materials, mineral spirits, oil, paint thinner into
waterways, storm, or sanitary sewers.

Remove materials from deconstruction as deconstruction/disassembly Work progresses.

Prepare project summary to verify destination and quantities on a material-by-material
basis as identified in pre-demolition material audit.
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1.9 USE OF SITE AND FACILITIES

1 Execute work with least possible interference or disturbance to normal use of premises.

2 Maintain security measures established by existing facility. Provide temporary security
measures approved by PCA Representative.

1.10 SCHEDULING
1 Co-ordinate Work with other activities at site to ensure timely and orderly progress of
Work.
Part 2 Products
2.1 NOT USED
1 Not Used.
Part 3 Execution
3.1 APPLICATION
1 Handle waste materials not reused, salvaged, or recycled in accordance with appropriate

regulations and codes.

3.2 CLEANING
A Remove tools and waste materials on completion of Work, and leave work area in clean
and orderly condition.
2 Clean-up work area as work progresses.
3 Source separate materials to be reused/recycled into specified sort areas.
3.3 CANADIAN GOVERNMENTAL DEPARTMENTS CHIEF RESPONSIBILITY
FOR THE ENVIRONMENT
1 Schedule E - Government Chief Responsibility for the Environment:
Province Address General Inquires Fax
Québec Ministere de I'Environnement et = 418-643-3127 418-646-5974
de la Faune 800-561-1616
Siége social

150, boul, René-Lévesque Est
Québec QC G1R 4Y1

Conseil de la conservation et de = 418-643-3818
I'environnement

800, place d'Youville, 19° étage

Québec QC GIR 3P4

END OF SECTION
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Part 1 General

11 RELATED REQUIREMENTS

A Section 26 05 00 - Common Work Results for Electrical.

1.2 REFERENCES (Last edition)
1 Canadian Environmental Protection Act (CEPA).

1.3 ADMINISTRATIVE REQUIREMENTS
1 Pre-warranty Meeting:
1 Convene meeting one week prior to contract completion with contractor's
representative and PCA Representative, to:
1 Verify Project requirements.

2 Review manufacturer's installation instructions and warranty
requirements.

2 PCA Representative to establish communication procedures for:
1 Notifying construction warranty defects.
2 Determine priorities for type of defects.
3 Determine reasonable response time.

3 Contact information for bonded and licensed company for warranty work action:
provide name, telephone number and address of company authorized for
construction warranty work action.

A4 Ensure contact is located within local service area of warranted construction, is
continuously available, and is responsive to inquiries for warranty work action.

14 ACTION AND INFORMATIONAL SUBMITTALS
1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Two weeks prior to Substantial Performance of the Work, submit to the PCA
Representative, four final copies of operating and maintenance manuals in English and
French.
3 Provide spare parts, maintenance materials and special tools of same quality and
manufacture as products provided in Work.
A4 Provide evidence, if requested, for type, source and quality of products supplied.
15 FORMAT
1 Organize data as instructional manual.
2 Binders: vinyl, hard covered, 3 'D' ring, loose leaf 219 x 279 mm with spine and face

pockets.
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1.6

1.7

3

When multiple binders are used correlate data into related consistent groupings.
1 Identify contents of each binder on spine.

Cover: identify each binder with type or printed title 'Project Record Documents'; list title

of project and identify subject matter of contents.
Arrange content by systems, under Section numbers and sequence of Table of Contents.

Provide tabbed fly leaf for each separate product and system, with typed description of
product and major component parts of equipment.

Text: manufacturer's printed data, or typewritten data.

Drawings: provide with reinforced punched binder tab.

1 Bind in with text; fold larger drawings to size of text pages.
Provide [1:1] scaled CAD files in dwg format on [CD].

CONTENTS - PROJECT RECORD DOCUMENTS
Table of Contents for Each Volume: provide title of project:

1 Date of submission; names.

2 Addresses and telephone numbers of Consultant and Contractor with name of
responsible parties.

3 Schedule of products and systems, indexed to content of volume.

For each product or system:

1 List names, addresses and telephone numbers of subcontractors and suppliers,
including local source of supplies and replacement parts.

Product Data: mark each sheet to identify specific products and component parts, and
data applicable to installation; delete inapplicable information.

Drawings: supplement product data to illustrate relations of component parts of
equipment and systems, to show control and flow diagrams.

Typewritten Text: as required to supplement product data.

1 Provide logical sequence of instructions for each procedure, incorporating
manufacturer's instructions specified in Section 01 45 00 - Quality Control.

AS -BUILT DOCUMENTS AND SAMPLES

Maintain, in addition to requirements in General Conditions, at site for PCA
Representative one record copy of:

i Contract Drawings.

Specifications.

Addenda.

Change Orders and other modifications to Contract.

Reviewed shop drawings, product data, and samples.

Field test records.

oo r wiN

Section 01 78 00
CLOSEOUT SUBMITTALS

Page 2
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T Inspection certificates.
8 Manufacturer's certificates.
2 Store record documents and samples in field office apart from documents used for
construction.
A Provide files, racks, and secure storage.
3 Label record documents and file in accordance with Section number listings in List of

Contents of this Project Manual.

A Label each document "PROJECT RECORD" in neat, large, printed letters.
A4 Maintain record documents in clean, dry and legible condition.

1 Do not use record documents for construction purposes.

5 Keep record documents and samples available for inspection by PCA Representative.

18 RECORDING INFORMATION ON PROJECT RECORD DOCUMENTS

1 Record information on set of opaque drawings, and in copy of Project Manual, provided
by PCA Representative.

2 Use felt tip marking pens, maintaining separate colours for each major system, for
recording information.

3 Record information concurrently with construction progress.
1 Do not conceal Work until required information is recorded.

A4 Contract Drawings and shop drawings: mark each item to record actual construction,
including:
1 Field changes of dimension and detail.
2 Changes made by change orders.
3 Details not on original Contract Drawings.
A4 References to related shop drawings and modifications.

5 Specifications: mark each item to record actual construction, including:

1 Manufacturer, trade name, and catalogue number of each product actually
installed, particularly optional items and substitute items.
2 Changes made by Addenda and change orders.

.6 Other Documents: maintain manufacturer's certifications, inspection certifications, field
test records, required by individual specifications sections.

19 EQUIPMENT AND SYSTEMS

1 For each item of equipment and each system include description of unit or system, and
component parts.
1 Give function, normal operation characteristics and limiting conditions.

2 Include performance curves, with engineering data and tests, and complete
nomenclature and commercial number of replaceable parts.
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2 Panel board circuit directories: provide electrical service characteristics, controls, and

1.10

111

.10
A1

communications.
Include installed colour coded wiring diagrams.

Maintenance Requirements: include routine procedures and guide for trouble-shooting;
disassembly, repair, and reassembly instructions; and alignment, adjusting, balancing,
and checking instructions.

Include manufacturer's printed operation and maintenance instructions.
Include sequence of operation by controls manufacturer.

Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams
required for maintenance.

Provide installed control diagrams by controls manufacturer.

Provide list of original manufacturer's spare parts, current prices, and recommended
guantities to be maintained in storage.

Include test and balancing reports as specified in Section 01 45 00 - Quality Control.
Additional requirements: as specified in individual specification sections.

MATERIALS AND FINISHES

Building products, applied materials, and finishes: include product data, with catalogue
number, size, composition, and colour and texture designations.

1 Provide information for re-ordering custom manufactured products.

Instructions for cleaning agents and methods, precautions against detrimental agents and
methods, and recommended schedule for cleaning and maintenance.

Moisture-protection and weather-exposed products: include manufacturer's
recommendations for cleaning agents and methods, precautions against detrimental
agents and methods, and recommended schedule for cleaning and maintenance.

Additional requirements: as specified in individual specifications sections.

MAINTENANCE MATERIALS
Spare Parts:

1 Provide spare parts, in quantities specified in individual specification sections.
2 Provide items of same manufacture and quality as items in Work.
3 Deliver to site location as directed; place and store.
4 Receive and catalogue items.
1 Submit inventory listing to PCA Representative.
2 Include approved listings in Maintenance Manual.
5 Obtain receipt for delivered products and submit prior to final payment.

Extra Stock Materials:

1 Provide maintenance and extra materials, in quantities specified in individual
specification sections.
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2 Provide items of same manufacture and quality as items in Work.
3 Deliver to site location as directed; place and store.
4 Receive and catalogue items.
1 Submit inventory listing to PCA Representative.
2 Include approved listings in Maintenance Manual.
5 Obtain receipt for delivered products and submit prior to final payment.
3 Special Tools:
1 Provide special tools, in quantities specified in individual specification section.
2 Provide items with tags identifying their associated function and equipment.
3 Deliver to site location as directed; place and store.
4 Receive and catalogue items.

1.12

1.13

U d W N

1 Submit inventory listing to PCA Representative.
2 Include approved listings in Maintenance Manual.

DELIVERY, STORAGE AND HANDLING

Store spare parts, maintenance materials, and special tools in manner to prevent damage
or deterioration.

Store in original and undamaged condition with manufacturer's seal and labels intact.
Store components subject to damage from weather in weatherproof enclosures.

Store paints and freezable materials in a heated and ventilated room.

Remove and replace damaged products at own expense and for review by PCA
Representative.

WARRANTIES AND BONDS

Submit, warranty information made available during construction phase, to PCA
Representative for approval prior to each monthly pay estimate.

Assemble approved information in binder, submit upon acceptance of work and organize
binder as follows:

1 Separate each warranty or bond with index tab sheets keyed to Table of Contents
listing.

2 List subcontractor, supplier, and manufacturer, with name, address, and
telephone number of responsible principal.

3 Obtain warranties and bonds, executed in duplicate by subcontractors, suppliers,
and manufacturers, within ten days after completion of applicable item of work.

A4 Verify that documents are in proper form, contain full information, and are
notarized.

5 Co-execute submittals when required.

.6 Retain warranties and bonds until time specified for submittal.

Except for items put into se with Owner's permission, leave date of beginning of time of
warranty until Date of Substantial Performance is determined.
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A4

1.14

Include information contained in warranty management plan as follows:
1 Roles and responsibilities of personnel associated with warranty

Page 6

process,

including points of contact and telephone numbers within the organizations of

Contractors, subcontractors, manufacturers or suppliers involved

2 Listing and status of delivery of Certificates of Warranty for extended warranty

items, for automatic transfert switch, PLC components, etc.

3 Provide list for each warranted equipment, item, feature of construction or

system indicating:

A Name of item.

Model and serial numbers.

Location where installed.

Name and phone numbers of manufacturers or suppliers.
Names, addresses and telephone numbers of sources of s
Warranties and terms of warranty: include one-year over

ool w i

pare parts.
all warranty of

construction. Indicate items that have extended warranties and show

separate warranty expiration dates.
Cross-reference to warranty certificates as applicable.
8 Starting point and duration of warranty period.

'\,

9 Summary of maintenance procedures required to continue warranty in

force.

10 Cross-Reference to specific pertinent Operation and Mai
manuals.

ntenance

A1 Organization, names and phone numbers of persons to call for warranty

service.

12 Typical response time and repair time expected for vario
equipment.

us warranted

A4 Post copies of instructions near selected pieces of equipment where operation is

critical for warranty and/or safety reasons.

Respond in timely manner to oral or written notification of required cons
warranty repair work.

Written verification to follow oral instructions.

truction

1 Failure to respond will be cause for the PCA Representative to proceed with

action against Contractor.

WARRANTY TAGS

Tag, at time of installation, each warranted item. Provide durable, oil and water resistant

tag approved by PCA Representative.

Attach tags with copper wire and spray with waterproof silicone coating.
Leave date of acceptance until project is accepted for occupancy.
Indicate following information on tag:

1 Type of product/material.
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2 Model number.
3 Serial number.
A Contract number.
5 Warranty period.
.6 Inspector's signature.
g Construction Contractor.
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 RELATED REQUIREMENTS

1.2

13

14

15

Section 26 05 00 — Common work results for Electrical.

REFERENCES (Last Edition)

CSA International

A CSA C22.2 No.46, Electric Air-Heaters.

National Electrical Manufacturers Association (NEMA)

1 NEMA 250-08, Enclosures for Electrical Equipment (1,000 V Maximum).

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

1 Submit manufacturer's instructions, printed product literature and data sheets for
unit heaters and include product characteristics, performance criteria, physical
size, finish and limitations.

2 Construction Waste Management:
1 Submit project Waste Management Plan highlighting recycling and

salvage requirements.
CLOSEOUT SUBMITTALS
Submit in accordance with Section 01 78 00 - Closeout Submittals.
Operation and Maintenance Data: submit operation and maintenance data for unit heaters
for incorporation into manual.
DELIVERY, STORAGE AND HANDLING

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

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

Storage and Handling Requirements:

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

2 Store and protect unit heaters from nicks, scratches, and blemishes.

3 Replace defective or damaged materials with new.

Packaging Waste Management: remove for reuse as specified in Construction Waste
Management Plan in accordance with Section 01 74 21 - Construction/ Demolition Waste
Management and Disposal.
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Part 2 Products

2.1 UNIT HEATERS

2.2

Part 3

3.1

3.2

3.3

o U1 b W

Unit heater: to CSA C22.2 No.46, horizontal discharge complete with adjustable louvers
finished to match cabinet.

Model OHV05008 from Ouellet manufacturer, without equivalence, as pier #6 products
and installation.

Fan type unit heaters with built-in high-heat limit protection.

Hangers: as indicated for wall and/or ceiling installation.

Elements: mineral insulated stainless steel sheath with.

Cabinet: aluminum gauge 18 fitted with brackets for rod or wall mounting.
1 Phosphatized and finished with baked enamel.

CONTROLS

Built in thermostat and support control, OHV-T5 from Ouellet manufacturer, without
equivalence, same as pier #6 products and installation.

Execution

EXAMINATION

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

1 Visually inspect substrate in presence of Departmental Representative and
Consultant.

2 Inform Departmental Representative and Consultant of unacceptable conditions
immediately upon discovery.

3 Proceed with installation only after unacceptable conditions have been remedied

and after receipt of written approval to proceed from Departmental
Representative and Consultant.

INSTALLATION

Suspend unit heaters from ceiling or mount on wall as indicated.

Make power and control connections.

FIELD QUALITY CONTROL

Perform tests in accordance with Section 26 05 00 - Common Work Results for
Electrical.

Test cut-out protection when air movement is obstructed.

Test unit cut-off when fan motor overload protection has operated.
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A4 Ensure heaters and controls operate correctly.

3.4

3.5

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

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

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

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

PROTECTION

Protect installed products and components from damage during construction.

Repair damage to adjacent materials caused by unit heaters installation.

END OF SECTION
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Part 1 General

11 RELATED REQUIREMENTS

1.2

Section 26 05 00 - Common work results for Electrical.

SCOPE OF WORK

The scope of this tender covers works at Piers #5, #4, #3, #2, #1 and North mechanical
room C-1 of Saint-Ours Canal Dam.

In addition, supply and install two junction between the outdoor substation and pier #1,
passing through the North mechanical room C-1 to repatriate supervisory signals at the
control system for remote monitoring .

Works on Pier #6 was completed in spring of 2015 and is not part of this tender. Pier #6
is used as reference of the works result for this call of tender.

Works will be executed in two (2) phases:

A Phase 1: Piers #5, #4 and #3 will be done at Fall 2015 until March 2016 and shall
be completed by March 15" 2016. Phase 1 shall also include partial works at pier
#1for power factor controller, supply one Off-delay timer to delay the generator
starting and supply control junction boxes in substation and C-1 room.

2 Phase 2: Piers #2, #1 and C-1 room will be done at Fall 2016 until March 2017
and shall be completed by March 15" 2017.

Regarding the handling of the existing MCCs to be removed and new CCMs to be
installed, the Contractor must take into account that the clear width of the bridge deck is
4,300 mm to select his own handling equipment.

Phase 1

1 Regarding the phasing of the work, the Contractor shall:

1 Begin works by pier #5 and once commissioning will be completed,
works on pier #4 will be authorized to start. Pre-works on pier #4 will be
authorized without power interruption.

2 Continue works with pier #4 and once commissioning will be completed,
works on pier #3 will be authorized to start. Pre-works on pier #3 will be
authorized without power interruption.

2 Supply motor control centers of Pier #1 and #2. The Contractor shall deliver or
coordinate the deliver by the manufacturer of the motor control centers at the
warehouse of Parks Canada located to Chambly, awaiting the beginning of
Phase 2 works. Unloading is the responsibility of the Contractor.

3 Supply Power factor control cabinet of Pier #1. The power factor controller shall
be supplied, installed and connected in priority on the existing MCC of pier #1
before phase 2 of works. Contractor shall also supply the CT into incoming MCC
section. Existing capacitors shall be dismantled and returned to the PCA
representative.
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A4 Construction of a new trench, supply and install of 2 control junction boxes

between the North Room C-1 and the outdoor substation including wiring and
pipes as shown on drawings. Works shall be done at Fall 2016.

5 Supply and install 2 junction boxes between North room C-1 and outdoor
substation including a trench containing cables and conduits as shown in the
drawings. The Contractor shall make site surveys and provide all accessories
(pull boxes, elbows) to provide a network of conduits from the substation to the
C-1 room. From C-1 room, the Contractor shall use one of the existing conduits
to pull the control cable to the PLC of pier #1.

.6 Supply, install and test of a timer relay into 120 VAC cabinet from the outdoor
substation for start delay control of the generator after power loss. The relay must
provide an adjustable delay time between 15 min and 60 min. Tests shall be
coordinated PCA representative and shall simulate a power failure to validate the
delayed startup time.

7 Phase 2

1 Once works on phase 1 will be completed, Contractor will start phase 2 at Fall by
Pier #2. Once commissioning will be completed, works on Pier #1 will be
authorized to start. Pre-works on pier #1 will be authorized without power
interruption.

2 Works into Pier #1 include MCC #1 replacement, reconnect the new power
factor controller, relocation of fishway transformer and relocation of the existing
PLC into new PLC cabinet including installation of two existing level
transmitters used for the fishway. Note that MCC #1 supplies feeders for
MCC #2 to MCC #6.

3 Works into mechanical room C-1 include demolition of two power pull boxes,
supply and installation of new junction box and two new Teck cables to feed
MCC #1.

4 Contractor shall energize the CCM piers #2 to #6 directly from automatic

transfert switch (ATS) before disconnecting power to the CCM #1. Some loads
of CCM #1 will also remain powered during MCC replacement: the PLC cabinet,
600V panel of fishway and Sump pump.

5 The challenge of this phase of modernization is to replace the main power cable
of the dam and the main CCM while maintaining the power of each piers and
minimizing power cuts when power transfers. Contractor must carefully analyze
the procedure and sequence of work of item 38 in phase 2 of "Works included" in
order to validate the feasibility and/or propose any changes to this sequence of
improvement, based on his power cuts experience and electrical transfers.

1.3 WORKS INCLUDED
N Works Phase 1

1 Supply and install a temporary 600 volt power to feed successively each pier,
from the existing 60 A outlet of Flygt pump Pier #6 to feed pier #5, from pier #5
to feed pier #4 and from pier #4 to feed pier #3 for all work duration.

2 Supply and install temporary distribution 600-120/208 Volts to maintain services
and to specific project needs in Pier #5, #4 and #3.
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3 Supply temporary 120 VAC for the existing PLC for each pier.
A4 For each pier, supply temporary magnetic starter and 600 VAC power cable for
Sump pump located in basement. Control will be by existing mechanical level
switch.
5 For each pier, supply temporary forward-reverse magnetic starters and 600 VAC

power cable for control Valve V1 and V2 located on third floor.

.6 Disconnect all electrical loads on MCC #5, #4 and #3, remove these MCC #5, #4
and #3. ldentification of all cables and wires with permanent tag according with
terminal numbers. Existing 610 mm (24 inches) section is conserved. Contractor
shall return MCCs to the PCA representative and transport each MCC to the
garage located on south shore under the dam. Contractor needs to know that
almost all power cables (600V, 208V) and control cables (120V, 24V) are
connected on terminals located in the lower section of MCC. These terminals
will be cancelled. Almost all cables will be spliced and some will be wired into
new junction boxes located on the second floor level, under MCC, All Pyrotenax
cables will be conserved.

T Contractor needs to refer of section 26 24 19 to know about all devices need to
stay powered, such as encoder.

8 Handling, loading, transportation and unloading at Saint-Ours site of each CCMs
currently stored in Parks Canada warehouse at Chambly.

9 Contractor needs to know that some Pyrotenax multiconductor power cables, for

pump, have more than one electrical source.

.10 Dismantle the 9 CT in the starter of MCC #5, #4 and #3 and reinstall them in the
new MCC #5, #4 and #3.

A1 Supply and install a new CT in the Flygt pump starter, of MCC #5, #4 and #3,
similar to the existing ones and connect to PLC terminal as indicated.

12 Checks and electrical tests 1,000 Volts (Megger) on the power cables of the
CCM including report to the owner.

13 Two (2) 75 mm opening and sealing in pier #5 for future Teck power cables of
CCM #5 and #6.

14 Three (3) 75 mm opening and sealing in pier #4 for future Teck power cables of
CCM #4, #5 and #6.

15 Four (4) 75 mm opening and sealing in pier #3 for future Teck power cables of
CCM #3, #4, #5 and #6.

.16 Urethane insulation from the back wall of the CCM, including a fire retardant
protective insulator such Monokote 3306 type or equivalent approved.

A7 Install the new MCC #5, #4 and #3and connect all existing load with the existing
cables. Remove lifting angles of each section for installation. Wire way located
on the ceiling shall be cut on each end to allow MCC installation. Refer to
MCC #6 installation.

.18 Identification of all field circuits wired to distribution panels PD-CCMx. Refer to
MCC #6 installation.

19 Supply of two Nema 4X junction boxes to wired existing short cables. Refer to
MCC #6 installation.
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.20 Modifications of the existing junction box located at 24’6’ level, under MCC.
Refer to MCC #6 installation.

21 Dismantle existing outdoor outlets for M1, M2 and M3 motors. Additional outlet
shall be dismantled in Pier #4.

22 Install and connect new outdoor outlets for M1, M2 and M3 motors, according to
product specification on drawings.

.23 Supply and install unit heater on each floor of pier #5, #4 and #3, according to
product specification on drawings. Model similar to Pier #6 or equivalent
approved.

24 Connect new starters to existing terminals in the PLC cabinet and connect field
devices contacts on starters as existing. (Ex.: Sump Pump)

.25 Supply name plate showing « Attention plusieurs sources électriques /Warning
more than one electrical sources » on each junction boxes and for sump pump
disconnect switch.

.26 Supply and Install a new remote rack c/w Devicenet module communication into
PLC cabinet according with specifications.

27 Replace the existing 24 VDC power supply by a new according with
specifications on drawing.

.28 Supply an additional 24 VDC power supply for Devicenet network according
with specifications on drawing.

.29 Supply new 120 VAC and 24 VVDC distribution terminal blocks into PLC cabinet
and distribute each power supply as indicated.

.30 Connect the 120 VAC power supply of the new I/O rack.

31 Install new remote rack. Connection of communication cable between rack 0 and
new rack 1 (ETM, ETR) will be by the owner.

32 Supply Network Thick cable # DNE01A-M020. Connexion network to the
Devicenet communication module will be by the owner.

.33 Supply 120 VAC from PLC distribution, to each electronic overload relays.

.34 Supply Heating power of each section of the CCM #5, #4 and #3 with 15 amp
breaker from their distribution panel PD-CCMXx.

.35 For each pier, supply one interface relay « Auto-Hors-Man », RIBM24S for Flygt
pump control, similar to existing ones, c/w lamicoid label, and PLC wiring.

.36 Supply and install a new Teck-90 cable for level alarm switch between the lower
Sump pump level and PLC cabinet.

37 Supply and install a new level alarm switch located at the sump pump floor.
Similar to the model installed at pier #6 or equivalent approved.

.38 Commissioning and Start-up according with the owner.
.39 Red marked copy of the As-built drawings.

2 Works Phase 2

1 Supply and install a temporary 600 volt power for each pier, from the existing
60 A outlet of Flygt pump from Pier #3 to feed pier #3, and from pier #2 to feed
pier #1 for all work duration.
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2 Supply and install temporary distribution 600-120/208 Volts to maintain services

.10

A1

12

13

14

15

.16

a7

18

19

and to specific project needs in Pier #2, and #1.
Supply temporary 120 VAC for the existing PLC for each pier.

For each pier, supply temporary magnetic starter and 600 VAC power cable for
Sump pump located in basement. Control will be by existing mechanical level
switch.

For Pier #2, supply temporary forward-reverse magnetic starters and 600 VAC
power cable for control Valve V1 and V2 located on third floor.

Disconnect all electrical loads on MCC #2 and #1, remove these MCC #2,

and #1. ldentification of all cables and wires with permanent tag according with
terminal numbers. Existing 610 mm (24 inches) section is conserved. Contractor
shall return MCCs to the PCA representative and transport each MCC to the
garage located on south shore under the dam. Contractor needs to know that
almost all power cables (600V, 208V) and control cables (120V, 24V) are
connected on terminals located in the lower section of MCC. These terminals
will be cancelled. Almost all cables will be spliced and some will be wired into
new junction boxes located on the second floor level, under MCC, All Pyrotenax
cables will be conserved.

Contractor needs to refer of section 26 24 19 to know about all devices need to
stay powered, such as encoder. V1 and V2 valve are not present in Pier #1.
Handling, loading, transportation and unloading at Saint-Ours site of each CCMs
stored by the Contractor in Parks Canada warehouse at Chambly.

Contractor needs to know that some Pyrotenax multiconductor power cables, for
pump, have more than one electrical source.

Dismantle the 9 CT in the starter of MCC #2, and 5 CT MCC #1 and reinstall
them in the new MCC #2, and #1.

Supply and install a new CT in the Flygt pump starter, of MCC #2 and #1,
similar to the existing ones and connect to PLC terminal as indicated.

Checks and electrical tests 1,000 Volts (Megger) on the power cables of the
CCM including report to the owner.

Five (5) 75 mm opening and sealing in Pier #2 for future Teck power cables of
CCM #2, #3, #4, #5 and #6.

Urethane insulation from the back wall of the CCM, including a fire retardant
protective insulator such Monokote 3306 type or equivalent approved.

Install the new MCC #2, and #1 and connect all existing load with the existing
cables. Remove lifting angles of each section for installation. Wire way located
on the ceiling shall be cut on each end to allow MCC installation. Refer to

MCC #6 installation.

Identification of all field circuits wired to distribution panels PD-CCMXx. Refer to
MCC #6 installation.

Supply of two Nema 4X junction boxes to wired existing short cables. Refer to
MCC #6 installation.

Modifications of the existing junction box located at 24°6’level, under MCC.
Refer to MCC #6 installation.

Dismantle existing outdoor outlets for M1, M2 and M3 motors.
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.20 Install and connect new outdoor outlets for M1, M2 and M3 motors, according to

product specification on drawings.

21 Supply and install unit heater on each floor of Pier #2, and #1, according to
product specification on drawings. Model similar to Pier #6 or equivalent
approved.

22 Connect new starters to existing terminals into PLC cabinet and connect field
devices contacts on starters as existing (Ex.: Sump Pump).

.23 Supply name plate showing « Attention plusieurs sources électriques /Warning
more than one electrical sources » on each junction boxes and for sump pump
disconnect switch.

24 Supply and Install a new remote rack c/w Devicenet module communication into
PLC cabinet according with specifications. Pier #1 require only Devicenet
module.

.25 Replace the existing 24 VDC power supply by a new according with
specifications on drawing. Add a 24 VDC block to Pier #1.

.26 Supply an additional 24 VDC power supply for Devicenet network according
with specifications on drawing.

27 Supply new 120 VAC and 24 VVDC distribution terminal blocks into PLC cabinet
and distribute each power supply as indicated.

.28 Connect the 120 VAC power supply of the new I/O rack.

.29 Install new remote rack. Connection of communication cable between rack 0 and
new rack 1 (ETM, ETR) will be by the owner.

.30 Supply Network Thick cable # DNE01A-MO020 for pier #2 and # DNEO1A-M030
for Pier #1. Connexion network to the Devicenet communication module will be
by the owner.

31 Supply 120 VAC from PLC distribution, to each electronic overload relays.

32 Supply Heating power of each section of the CCM #2 and #1 with 15 amp
breaker from their distribution panel PD-CCMXx.

33 For each pier, supply one interface relay « Auto-Hors-Man », RIBM24S for Flygt
pump control, similar to existing ones, c/w lamicoid label, and PLC wiring.

.34 Supply and install a new Teck-90 cable for level alarm switch between the lower
Sump pump level and PLC cabinet.

.35 Supply and install a new level alarm switch located at the sump pump floor.
Similar to the model installed at pier #6 or equivalent approved.

.36 Commissioning and Start-up according with the owner.

37 Red marked copy of the As-built drawings.

.38 Additionnal works required at Pier #1 and C-1 room
1 Supply temporary substation 600 volts, 200 amps directly from the ATS

into outdoor substation, located 75 meters from the pier #1. The
temporary substation will provide a 60 amps power feeder for each

pier #1 to #6 for the duration of CCM replacement into Pier #1 and
power cables replacement in the C-1 room.

2 600 Volts substation will be located on first floor of pier #1 and power
cable will be spliced to supply 60 A circuit for each pier #1 to Pier #6.
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3 Provision of a 125 kW generator to supply temporary substation during
the time to cut the power of CCM #1 and reconnecting the substation on
the ATS for the duration of the work.

4 Once charges will be powered from 600 Volts substation, power off the
MCC #1 at the outdoor substation.

5 Disconnect MCC #1 feeders at outdoor substation and connect temporary
substation to ATS. This shutdown shall be less than 2 hours.

.6 Demolition of two pull boxes located in C-1 room and supply and install
a new junction box ans new Teck cables to feed the new MCC #1.

v The existing 610 mm (24 inches) PLC section will be removed to make

place to MCC section. All PLC components will be relocated into new
PLC cabinet. The Contractor shall consider all control wiring between
the PLC and starters CCM # 1 shall be remade.

8 Reconnect new 50 kVar power factor controller including the CT and the
PLC control cable previously installed in phase 1.
9 Relocate the existing 30 kVa transformer used for fishway.

10 Provision of a 125 kW generator to supply temporary substation during
on emergency power during the time reonnect the MCC #1 on the ATS.

A1 One by one, Transfert power of each piers #2 to #6 on their breaker into
MCC #1. Each shutdown shall be less than 2 hours.

A2 Once Pier #2 will be feed by MCC #1, 60 A feeder to pier #1, will be
supply by pier #2.

WORK EXCLUDED

Supply of the motor control centers of piers #5, #4, and #3 (Supply by owner).
Replacement all power feeder cables of piers #5, #4, #3 and #2 and their electrical loads.
Dismantle and reinstall of the protection guard in front of the MCC #5, #4, #3 #2 and #1.

Installation of plywood to block the opening at the MCC floor at pier #5, #4, #3 #2
and #1.

Configuration and programming for the PLC and HMI.

Products

PRODUCTS

Refer to drawings and specific sections of specifications.

Execution

INSTALLATION

Refer to drawings and specific sections of specifications.

END OF SECTION
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11 RELATED REQUIREMENTS

1.2

13

14

15

Section 26 00 00 - Scope of works.

REFERENCES (last edition)
Canadian Standards Association (CSA International)

1 CSA C22.10-F10, Quebec Construction Code- Chapter V — Electricity.
2 CANB3-C235-83, Preferred Voltage Levels for AC Systems, 0 to 50,000 V.

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

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

DEFINITIONS

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

DESIGN REQUIREMENTS

Operating voltages: to CAN3-C235.

Motors, electric heating, control and distribution devices and equipment to operate
satisfactorily at 60 Hz within normal operating limits established by above standard.

1 Equipment to operate in extreme operating conditions established in above
standard without damage to equipment.

Language operating requirements: provide identification nameplates and labels for
control items in French.

ACTION AND INFORMATIONAL SUBMITTALS

Submittals: in accordance with Section 01 33 00 - Submittal Procedures.

Product Data: submit WHMIS MSDS in accordance with Section 01 47 15 - Sustainable
Requirements: Construction and Section 02 81 01 - Hazardous Materials.

Submit for review single line electrical diagrams under plexiglas and locate as indicated.

1 Electrical distribution system in main electrical room.

2 Electrical power generation and distribution systems in power plant rooms.

Shop drawings:

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

2 Submit wiring diagrams and installation details of equipment indicating proposed

location, layout and arrangement, control panels, accessories, piping, ductwork,
and other items that must be shown to ensure coordinated installation.
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3 Identify on wiring diagrams circuit terminals and indicate internal wiring for
each item of equipment and interconnection between each item of equipment.
A4 Indicate of drawings clearances for operation, maintenance, and replacement of
operating equipment devices.
5 If changes are required, notify Departmental Representative and Consultant of

1.6

1.7

18

these changes before they are made.
Quality Control: in accordance with Section 01 45 00 - Quality Control.

1 Provide CSA certified equipment and material.

2 Where CSA certified equipment and material is not available, submit such
equipment and material to authority having jurisdiction for special approval
before delivery to site.

3 Submit test results of installed electrical systems and instrumentation.

A4 Permits and fees: in accordance with General Conditions of contract.

5 Submit, upon completion of Work, load balance report as described in PART 3 -
LOAD BALANCE.

.6 Submit certificate of acceptance from authority having jurisdiction upon

completion of Work to Departmental Representative and Consultant.

QUALITY ASSURANCE
Quality Assurance: in accordance with Section 01 45 00 - Quality Control.

Qualifications: electrical Work to be carried out by qualified, licensed electricians who
hold valid Master Electrical Contractor license or apprentices in accordance with
authorities having jurisdiction as per the conditions of Provincial Act respecting
manpower vocational training and qualification.

1 Employees registered in provincial apprentices program: permitted, under direct
supervision of qualified licensed electrician, to perform specific tasks.
2 Permitted activities: determined based on training level attained and

demonstration of ability to perform specific duties.

Site Meetings:

1 In accordance with Section 01 32 16.06 - Construction Progress Schedule -
Critical Path Method (CPM).

DELIVERY, STORAGE AND HANDLING

Material Delivery Schedule: provide Departmental Representative and Consultant with
schedule within 2 weeks after award of Contract.

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

SYSTEM STARTUP

Instruct Departmental Representative, Consultant and operating personnel in operation,
care and maintenance of systems, system equipment and components.
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1.9 OPERATING INSTRUCTIONS

Part 2

2.1

2.2

2.3

Provide for each system and principal item of equipment as specified in technical
sections for use by operation and maintenance personnel.

Operating instructions to include following:

1 Wiring diagrams, control diagrams, and control sequence for each principal
system and item of equipment.

Start up, proper adjustment, operating, lubrication, and shutdown procedures.
Safety precautions.

Procedures to be followed in event of equipment failure.

Other items of instruction as recommended by manufacturer of each system or
item of equipment.

U w i

Print or engrave operating instructions and frame under glass or in approved laminated
plastic.

Post instructions where directed.

For operating instructions exposed to weather, provide weather-resistant materials or
weatherproof enclosures.

Ensure operating instructions will not fade when exposed to sunlight and are secured to
prevent easy removal or peeling.

Products

SUSTAINABLE REQUIREMENTS

Materials and products in accordance with Section 01 47 15 - Sustainable Requirements:
Construction.

Do verification requirements in accordance with Section 01 47 17 - Sustainable
Requirements: Contractor's Verification.
MATERIALS AND EQUIPMENT

Provide material and equipment in accordance with Section 01 61 00 - Common Product
Requirements.

Material and equipment to be CSA certified. Where CSA certified material and
equipment are not available, obtain special approval from authority having jurisdiction
before delivery to site and submit such approval as described in PART 1 -
SUBMITTALS.

Factory assemble control panels and component assemblies.

ELECTRIC MOTORS, EQUIPMENT AND CONTROLS

Verify installation and co-ordination responsibilities related to motors, equipment and
controls, as indicated.
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2.4 WARNING SIGNS

1 Warning Signs: in accordance with requirements of authority having jurisdiction,

Departmental Representative and Consultant.

2 Porcelain enamel signs, minimum size 175 x 250 mm.
2.5 WIRING TERMINATIONS

1 Ensure lugs, terminals, screws used for termination of wiring are suitable for either

copper or aluminum conductors.

2.6 EQUIPMENT IDENTIFICATION
1 Identify electrical equipment with nameplates and labels as follows:

1 Nameplates: lamicoid 3 mm thick plastic engraving sheet melamine, black face,
white core, lettering accurately aligned and engraved into core mechanically
attached with self tapping screws.

2 Sizes as follows:
NAMEPLATE SIZES
Size 1 10 x 50 mm 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 1line 12 mm high letters
Size 7 25 x 100 mm 2 lines 6 mm high letters
2 Labels: embossed plastic labels with 6 mm high letters unless specified otherwise.
3 Wording on nameplates and labels to be approved by Departmental Representative and

Consultant prior to manufacture.
A4 Allow for minimum of twenty-five (25) letters per nameplate and label.

Nameplates for terminal cabinets and junction boxes to indicate system and/or voltage
characteristics.

.6 Disconnects, starters and contactors: indicate equipment being controlled and voltage.
v Terminal cabinets and pull boxes: indicate system and voltage.
8 Transformers: indicate capacity, primary and secondary voltages.
2.7 WIRING IDENTIFICATION
1 Identify wiring with permanent indelible identifying markings, numbered on both ends of

phase conductors of feeders and branch circuit wiring.
2 Maintain phase sequence and colour coding throughout.
Colour coding: to CSA C22.1.

4 Use colour coded wires in communication cables, matched throughout system.
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2.8 CONDUIT AND CABLE IDENTIFICATION
A Colour code conduits, boxes and metallic sheathed cables.
2 Code with plastic tape or paint at points where conduit or cable enters wall, ceiling, or
floor, and at [15] m intervals.
3 Colours: 25 mm wide prime colour and 20 mm wide auxiliary colour.
Prime Auxiliary
up to 250 V Yellow
up to 600 V Yellow Green
up to 5 kV Yellow Blue
up to 15 kv Yellow Red
Telephone Green
Other Communication Systems  Green Blue
Fire Alarm Red
Emergency Voice Red Blue
Other Security Systems Red Yellow
2.9 FINISHES
1 Shop finish metal enclosure surfaces by application of rust resistant primer inside and
outside, and at least two coats of finish enamel.
Part 3 Execution
3.1 INSTALLATION
1 Do complete installation in accordance with CSA C22.10 except where specified
otherwise.
3.2 NAMEPLATES AND LABELS
1 Ensure manufacturer's nameplates, CSA labels and identification nameplates are visible
and legible after equipment is installed.
3.3 CONDUIT AND CABLE INSTALLATION
1 Install conduit and sleeves prior to pouring of concrete.
2 Install cables, conduits and fittings embedded or plastered over, close to building
structure so furring can be kept to minimum.
3.4 LOCATION OF OUTLETS
1 Locate outlets in accordance with Section 26 05 32 - Outlet Boxes, Conduit Boxes and
Fittings.
2 Do not install outlets back-to-back in wall; allow minimum 150 mm horizontal clearance
between boxes.
3 Change location of outlets at no extra cost or credit, providing distance does not exceed

3,000 mm, and information is given before installation.
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3.5

3.6

3.7

2

3.8

MOUNTING HEIGHTS

Mounting height of equipment is from finished floor to centreline of equipment unless
specified or indicated otherwise.

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

CO-ORDINATION OF PROTECTIVE DEVICES

Ensure circuit protective devices such as overcurrent trips, relays and fuses are installed
to required values and settings.

FIELD QUALITY CONTROL
Load Balance:

1 Measure phase current to panelboards with normal loads (lighting) operating at
time of acceptance; adjust branch circuit connections as required to obtain best
balance of current between phases and record changes.

2 Measure phase voltages at loads and adjust transformer taps to within 2% of
rated voltage of equipment.

3 Provide upon completion of work, load balance report as directed in PART 1 -
SUBMITTALS: phase and neutral currents on panelboards, dry-core
transformers and motor control centres, operating under normal load, as well as
hour and date on which each load was measured, and voltage at time of test.

Conduct following tests in accordance with Section 01 45 00 - Quality Control.
1 Power distribution system including phasing, voltage, grounding and load
balancing.

2 Motors, heaters and associated control equipment including sequenced operation
of systems where applicable.

3 Insulation resistance testing:

1 Megger circuits, feeders and equipment up to 350 V with a 500 V
instrument.

2 Megger 350-600 V circuits, feeders and equipment with a 1,000 V
instrument.

3 Check resistance to ground before energizing.
Carry out tests in presence of Departmental Representative and Consultant.

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

CLEANING

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

Clean and prime exposed non-galvanized hangers, racks and fastenings to prevent
rusting.

END OF SECTION
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Part 1 General

11 RELATED REQUIREMENTS

A Section 26 05 00 - Common Work Results for Electrical.

1.2 REFERENCES (Last edition)
A CSA International

A CAN/CSA-C22.2 No0.18-98, Outlet Boxes, Conduit Boxes and Fittings.

2 CAN/CSA-C22.2 No.65-03, Wire Connectors (Tri-National Standard with UL
486A-486B and NMX-J-543-ANCE-03).

2 National Electrical Manufacturers Association (NEMA).
1.3 ACTION AND INFORMATIONAL SUBMITTALS
A Submit in accordance with Section 01 33 00 - Submittal Procedures.

2 Product Data:

1 Submit manufacturer's instructions, printed product literature and data sheets for
wire and box connectors and include product characteristics, performance
criteria, physical size, finish and limitations.

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

box connectors for incorporation into manual.

15 DELIVERY, STORAGE AND HANDLING

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

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

3 Storage and Handling Requirements:

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

2 Store and protect wire and box connectors from nicks, scratches, and blemishes.

3 Replace defective or damaged materials with new.
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Part 2 Products

2.1 MATERIALS

1 Pressure type wire connectors to: CAN/CSA-C22.2 No.65, with current carrying parts of
copper sized to fit copper conductors as required.

2 Clamps or connectors for TECK cable as required to: CAN/CSA-C22.2 No.18.

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

other Sections or Contracts are acceptable for wire and box connectors installation in
accordance with manufacturer's written instructions.

1 Visually inspect substrate in presence of Departmental Representative and
Consultant.

2 Inform Departmental Representative and Consultant of unacceptable conditions
immediately upon discovery.

3 Proceed with installation only after unacceptable conditions have been remedied

and after receipt of written approval to proceed from Departmental
Representative and Consultant.

3.2 INSTALLATION
1 Remove insulation carefully from ends of conductors and cables and:
1 Apply coat of zinc joint compound on aluminum conductors prior to installation
of connectors.

2 Install mechanical pressure type connectors and tighten screws with appropriate
compression tool recommended by manufacturer. Installation shall meet
secureness tests in accordance with CAN/CSA-C22.2 No.65.

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

in accordance with Section 01 74 11 - Cleaning.

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

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

END OF SECTION
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Part 1 General

11 RELATED REQUIREMENTS

1.2

1.3

Part 2

2.1

2.2

Section 26 05 00 - Common Work Results for Electrical.

PRODUCT DATA
Provide product data in accordance with Section 01 33 00 - Submittal Procedures.

DELIVERY, STORAGE AND HANDLING

Packaging Waste Management: remove for reuse pallets, crates, padding and packaging
materials in accordance with Section 01 74 21 - Construction/Demolition Waste
Management and Disposal.

Products

BUILDING WIRES
Conductors: stranded for 10 AWG and larger. Minimum size: 12 AWG.

Copper conductors: size as indicated, with 1,000 V insulation of cross-linked
thermosetting polyethylene material rated RW90 XLPE Non Jacketted.

TECK 90 CABLE

Cable: in accordance with Section 26 05 00 - Common Work Results for Electrical.
Conductors:

1 Grounding conductor: copper as indicated.

2 Circuit conductors: copper, size as indicated.

Insulation:

1 Cross-linked polyethylene XLPE.
2 Rating: 1,000 V.

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

Overall covering: thermoplastic polyvinyl chloride, FT-4, compliant to applicable
Building Code classification for this project.

Fastenings:

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

2 Channel type supports for two or more cables at 3,000 mm centers.

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

1 Watertight approved for TECK cable.

Part 3 Execution
3.1 FIELD QUALITY CONTROL

1 Perform tests in accordance with Section 26 05 00 - Common Work Results for
Electrical.

2 Perform tests using method appropriate to site conditions and to approval of
Departmental Representative, Consultant and local authority having jurisdiction over
installation.

3 Perform tests before energizing electrical system.

3.2 GENERAL CABLE INSTALLATION

1 Lay cable in cable trays in accordance with Section 26 05 36 - Cable Trays for Electrical
Systems.

2 Terminate cables in accordance with Section 26 05 20 - Wire and Box Connectors -
(0-1,000 V).

Cable Colour Coding: to Section 26 05 00 - Common Work Results for Electrical.

4 Conductor length for parallel feeders to be identical.

Lace or clip groups of feeder cables at distribution centres, pull boxes, and termination
points.

.6 Provide numbered wire collars for control wiring. Numbers to correspond to control shop

drawing legend. Obtain wiring diagram for control wiring.

3.3 INSTALLATION OF BUILDING WIRES
1 Install wiring as follows:

1 In conduit systems in accordance with Section 26 05 34 - Conduits, Conduit
Fastenings and Conduit Fittings.

3.4 INSTALLATION OF TECK90 CABLE (0-1000 V)
1 Group cables wherever possible on channels.
2 Install cable exposed securely supported by straps.

END OF SECTION
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Part 1 General

11 RELATED REQUIREMENTS

1.2

1.3

14

Part 2

2.1

Part 3

3.1

Section 26 05 00 - Common Work Results for Electrical.

REFERENCES (Last edition)
Canadian Standards Association (CSA International)
1 CSA C22.2 N0.41-M1987, Grounding and Bonding Equipment.

PRODUCT DATA
Submit product data in accordance with Section 01 33 00 - Submittal Procedures.

WASTE MANAGEMENT AND DISPOSAL

Separate and recycle waste materials in accordance with Section 01 74 11 -
Construction/Demolition Waste Management And Disposal.

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

Collect and separate for disposal paper, plastic, polystyrene and corrugated cardboard
packaging material [n appropriate on-site bins for recycling in accordance with Waste
Management Plan.

Divert unused metal and wiring materials from landfill to metal recycling facility as
approved by Departmental Representative and Consultant.

Products

CONNECTORS AND TERMINATIONS
Copper long barrel compression connectors to CSA as required sized for conductors.

2, 3 or 4 way joint boxes dry location type in accordance with Section 26 05 33 -
Raceway and Boxes for Electrical Systems.

Execution

INSTALLATION
Install terminations, and splices in accordance with manufacturer's instructions.
Bond and ground as required to CSA C22.2 No.41.

END OF SECTION
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Part 1 General

11 RELATED REQUIREMENTS

1.2

1.3

14

15

Section 26 05 00 - Common Work Results for Electrical.

REFERENCES (Last edition)

American National Standards Institute /Institute of Electrical and Electronics Engineers
(ANSIV/IEEE)

1 ANSI/IEEE 837-02, IEEE Standard for Qualifying Permanent Connections Used
in Substation Grounding.

CSA International

1 CSA Z32, Electrical Safety and Essential Electrical Systems in Health Care
Facilities.

ACTION AND INFORMATIONAL SUBMITTALS

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

Product Data:

1 Submit manufacturer's instructions, printed product literature and data sheets for
grounding equipment and include product characteristics, performance criteria,
physical size, finish and limitations.

CLOSEOUT SUBMITTALS

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

Operation and Maintenance Data: submit operation and maintenance data for grounding

equipment for incorporation into manual.

DELIVERY, STORAGE AND HANDLING

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

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

Storage and Handling Requirements:

A Store materials indoors and in accordance with manufacturer's recommendations
in clean, dry, well-ventilated area.
2 Store and protect grounding equipment from nicks, scratches, and blemishes.

3 Replace defective or damaged materials with new.
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Part 2 Products
2.1 EQUIPMENT
1 Clamps for grounding of conductor: size as required to electrically conductive
underground water pipe.
2 Grounding conductors under insulation: green, copper, diameter indicated.
Grounding conductors: bare stranded copper, tinned, soft annealed, size as indicated.
A4 Non-corroding accessories necessary for grounding system, type, size, material as
indicated, including but not necessarily limited to:
1 Grounding and bonding bushings.
2 Protective type clamps.
3 Bolted type conductor connectors.
4 Thermit welded type conductor connectors.
5 Bonding jumpers, straps.
.6 Pressure wire connectors.
Part 3 Execution
3.1 EXAMINATION
1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for grounding equipment installation in
accordance with manufacturer's written instructions.
1 Visually inspect substrate in presence of Departmental Representative and
Consultant.
2 Inform Departmental Representative and Consultant of unacceptable conditions
immediately upon discovery.
3 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from Departmental
Representative and Consultant.
3.2 INSTALLATION GENERAL
1 Install complete permanent, continuous grounding system including, conductors,
connectors, accessories.
2 Install connectors in accordance with manufacturer's instructions.
3 Protect exposed grounding conductors from mechanical injury.
A Make buried connections, and connections to conductive water main, electrodes, using
permanent mechanical connectors or inspectable wrought copper compression connectors
to ANSI/IEEE 837.
5 Use mechanical connectors for grounding connections to equipment provided with lugs.

Soldered joints not permitted.
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3.3

3.4

3.5

T

Install bonding wire for flexible conduit, connected at both ends to grounding bushing,
solderless lug, clamp or cup washer and screw. Neatly cleat bonding wire to exterior of
flexible conduit.

Make grounding connections in radial configuration only, with connections terminating
at single grounding point. Avoid loop connections.

Ground secondary service pedestals.

EQUIPMENT GROUNDING

Install grounding connections to typical equipment included in, but not necessarily
limited to following list. Service equipment, transformers, switchgear, duct systems,
frames of motors, motor control centres, starters, control panels, building steel work,
generators, elevators and escalators, distribution panels, cable trays.

FIELD QUALITY CONTROL

Perform tests in accordance with Section 26 05 00 - Common Work Results for
Electrical.

Perform ground continuity and resistance tests using method appropriate to site
conditions and to approval of Departmental Representative, Consultant and local
authority having jurisdiction over installation.

Perform tests before energizing electrical system.
Disconnect ground fault indicator during tests.

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

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

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

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

END OF SECTION
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11

1.2

Part 2

2.1

Part 3

3.1

Section 26 05 29

HANGERS AND SUPPORTS FOR ELECTRICAL
SYSTEMS

Page 1

General

RELATED REQUIREMENTS
Section 26 05 00 - Common Work Results for Electrical.

WASTE MANAGEMENT AND DISPOSAL

Separate and recycle waste materials in accordance with Section 01 74 21 -
Construction/Demolition Waste Management And Disposal.

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

Collect and separate for disposal paper, plastic, polystyrene and corrugated cardboard
packaging material in appropriate on-site bins for recycling in accordance with Waste
Management Plan.

Divert unused metal materials from landfill to metal recycling facility as approved by
Departmental Representative and Consultant.

Fold up metal banding, flatten and place in designated area for recycling.

Products

SUPPORT CHANNELS

U shape, size 41 x 41 mm, 2.5 mm thick, suspended.

Execution

INSTALLATION

Secure equipment to solid masonry, tile and plaster surfaces with lead anchors or nylon
shields.

Secure equipment to poured concrete with expandable inserts.

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

Fasten exposed conduit or cables to building construction or support system using straps.

1 One-hole steel straps to secure surface conduits and cables 50 mm and smaller.
2 Two-hole steel straps for conduits and cables larger than 50 mm.
3 Beam clamps to secure conduit to exposed steel work.

Suspended support systems.

1 Support individual cable or conduit runs with 6 mm dia threaded rods and spring
clips.
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2 Support 2 or more cables or conduits on channels supported by 6 mm dia
threaded rod hangers where direct fastening to building construction is

.10

A1

impractical.
For surface mounting of two or more conduits use channels at 3 m on centre spacing.

Provide metal brackets, frames, hangers, clamps and related types of support structures
where indicated or as required to support conduit and cable runs.

Ensure adequate support for raceways and cables dropped vertically to equipment where
there is no wall support.

Do not use wire lashing or perforated strap to support or secure raceways or cables.

Do not use supports or equipment installed for other trades for conduit or cable support
except with permission of other trade and approval of Departmental Representative and
Consultant.

Install fastenings and supports as required for each type of equipment cables and
conduits, and in accordance with manufacturer's installation recommendations.

END OF SECTION
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Part 1 General

11 RELATED REQUIREMENTS

1.2

1.3

14

Part 2

2.1

2.2

Section 26 05 00 - Common Work Results for Electrical.

REFERENCES (Last edition)
Canadian Standards Association (CSA International)
1 CSA C22.10, Quebec Construction Code- Chapter V — Electricity.

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

1 Provide manufacturer's printed product literature, specifications and datasheet
and include product characteristics, performance criteria, physical size, finish and
limitations.

Provide shop drawings: in accordance with Section 01 33 00 - Submittal Procedures.

DELIVERY, STORAGE AND HANDLING
Waste Management and Disposal:

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

Products

SPLITTERS

Construction: sheet metal enclosure, welded corners and formed hinged cover suitable for
locking in closed position.

Terminations: main and branch lugs or connection blocks to match required size and
number of incoming and outgoing conductors as indicated.

Spare Terminals: minimum three spare terminals or lugs on each connection or lug block
sized less than 400 A.

JUNCTION AND PULL BOXES

Construction: welded steel enclosure.

Covers Flush Mounted: 25 mm minimum extension all around.

Covers Surface Mounted: screw-on turned edge covers.
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Part 3 Execution
3.1 SPLITTER INSTALLATION

1 Mount plumb, true and square to building lines.

2 Extend splitters full length of equipment arrangement except where indicated otherwise.
3.2 JUNCTION, PULL BOXES AND CABINETS INSTALLATION

1 Install pull boxes in inconspicuous but accessible locations.

2 Only main junction and pull boxes are indicated. Install additional pull boxes as required

by CSA C22.1.

3.3 IDENTIFICATION

1 Equipment Identification: to Section 26 05 00 - Common Work Results for Electrical.

2 Identification Labels: size 2 indicating system name, voltage and phase or as indicated.

END OF SECTION
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11 RELATED REQUIREMENTS

1.2

1.3

14

Part 2

2.1

2.2

2.3
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Section 26 05 00 - Common Work Results for Electrical.

REFERENCES (Last edition)
Canadian Standards Association (CSA International)
1 CSA C22.10- Quebec Construction Code- Chapter V — Electricity.

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

DELIVERY, STORAGE AND HANDLING

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

Waste Management and Disposal:

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

Products

OUTLET AND CONDUIT BOXES GENERAL
Size boxes in accordance with CSA C22.1.

102 mm square or larger outlet boxes as required.
Gang boxes where wiring devices are grouped.
Blank cover plates for boxes without wiring devices.
347 V outlet boxes for 347 V switching devices.

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

GALVANIZED STEEL OUTLET BOXES
One-piece electro-galvanized construction.

Single gang flush device boxes for flush installation, minimum size 76 x 50 x 38 mm or
as indicated. 102 mm square outlet boxes when more than one conduit enters one side
with extension and plaster rings as required.

MASONRY BOXES

Electro-galvanized steel masonry single gang boxes for devices flush mounted in exposed
block walls.



Parks Canada Agency — Quebec Waterways Unit Section 26 05 32

August 32015 OUTLET BOXES, CONDUIT BOXES AND FITTINGS
Saint-Ours Canal Dam

MCC Replacement in Piers #1 to #5 Page 2
2.4 CONCRETE BOXES

2.5

2.6

Part 3

3.1

> w N R

Electro-galvanized sheet steel concrete type boxes for flush mount in concrete with
matching extension and plaster rings as required.

CONDUIT BOXES

Cast FS or FD boxes with factory-threaded hubs and mounting feet for surface wiring of
devices.

FITTINGS - GENERAL

Bushing and connectors with nylon insulated throats.

Knock-out fillers to prevent entry of debris.

Conduit outlet bodies for conduit up to [35] mm and pull boxes for larger conduits.
Double locknuts and insulated bushings on sheet metal boxes.

Execution

INSTALLATION
Support boxes independently of connecting conduits.

Fill boxes with paper, sponges or foam or similar approved material to prevent entry of
debris during construction. Remove upon completion of work.

For flush installations mount outlets flush with finished wall using plaster rings to permit
wall finish to come within 6 mm of opening.

Provide correct size of openings in boxes for conduit and armoured cable connections.
Do not install reducing washers.

Vacuum clean interior of outlet boxes before installation of wiring devices.

Identify systems for outlet boxes as required.

END OF SECTION
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CONDUITS, CONDUIT FASTENINGS AND

CONDUIT FITTINGS

Page 1

General

RELATED REQUIREMENTS
Section 26 05 00 - Common Work Results for Electrical.

REFERENCES (last edition)
Canadian Standards Association (CSA International)

1

CAN/CSA C22.2 No. 18-98, Outlet Boxes, Conduit Boxes, Fittings and
Associated Hardware, A National Standard of Canada.

CSA C22.2 No. 45-M198, Rigid Metal Conduit.

CSA C22.2 No. 56, Flexible Metal Conduit and Liquid-Tight Flexible Metal
Conduit.

CSA C22.2 No. 83-M1985, Electrical Metallic Tubing.
CSA C22.2 No. 211.2-M1984, Rigid PVC (Unplasticized) Conduit.

CAN/CSA C22.2 No. 227.3, Nonmetallic Mechanical Protection Tubing
(NMPT), A National Standard of Canada.

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

Product data: submit manufacturer's printed product literature, specifications and

datasheets.

1 Submit cable manufacturing data.

Quality assurance submittals:

1 Test reports: submit certified test reports.

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

3 Instructions: submit manufacturer's installation instructions.

WASTE MANAGEMENT AND DISPOSAL

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

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

Ensure emptied containers are sealed and stored safely for disposal away from children.

Products

CABLES AND REELS
Provide cables on reels or coils.

Section 26 05 34
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Part 3

3.1

3.2

Section 26 05 34

CONDUITS, CONDUIT FASTENINGS AND
CONDUIT FITTINGS

Page 2

1 Mark or tag each cable and outside of each reel or coil, to indicate cable length,
voltage rating, conductor size, and manufacturer's lot number and reel number.

Each coil or reel of cable to contain only one continuous cable without splices.

Identify cables for exclusively dc applications.

CONDUITS
Rigid metal conduit: to CSA C22.2 No. 45, galvanized steel.

CONDUIT FASTENINGS

One hole steel straps to secure surface conduits 50 mm and smaller.
1 Two hole steel straps for conduits larger than 50 mm.
Beam clamps to secure conduits to exposed steel work.

Channel type supports for two or more conduits at 3 m on centre.
Threaded rods, 6 mm diameter, to support suspended channels.

CONDUIT FITTINGS

Fittings: to CAN/CSA C22.2 No. 18 manufactured for use with conduit specified.
Coating: same as conduit.

Ensure factory "ells" where 90 degrees bends for 25 mm and larger conduits.

EXPANSION FITTINGS FOR RIGID CONDUIT

Weatherproof expansion fittings with internal bonding assembly suitable for 200 mm
linear expansion.

Watertight expansion fittings with integral bonding jumper suitable for linear expansion
and 19 mm deflection.

Weatherproof expansion fittings for linear expansion at entry to panel.

FISH CORD
Polypropylene.

Execution

MANUFACTURER'S INSTRUCTIONS

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

INSTALLATION

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



Parks Canada Agency — Quebec Waterways Unit
August 32015

Saint-Ours Canal Dam

MCC Replacement in Piers #1 to #5

3.3

3.4

2
3

i

o N o o

o 1 d W N R

Section 26 05 34
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Use rigid galvanized steel threaded conduit except where specified otherwise.
Minimum conduit size for lighting and power circuits: 19 mm.
Bend conduit cold:
1 Replace conduit if kinked or flattened more than 1/10th of its original diameter.

Mechanically bend steel conduit over 19 mm diameter.

Field threads on rigid conduit must be of sufficient length to draw conduits up tight.
Install fish cord in empty conduits.

Remove and replace blocked conduit sections.

1 Do not use liquids to clean out conduits.

Dry conduits out before installing wire.

SURFACE CONDUITS

Run parallel or perpendicular to building lines.

Locate conduits behind infrared or gas fired heaters with 1.5 m clearance.

Run conduits in flanged portion of structural steel.

Group conduits wherever possible on suspended channels.

Do not pass conduits through structural members except as indicated.

Do not locate conduits less than 75 mm parallel to steam or hot water lines with
minimum of 25 mm at crossovers.

CLEANING

Proceed in accordance with Section 01 74 11 - Cleaning.

On completion and verification of performance of installation, remove surplus materials,
excess materials, rubbish, tools and equipment.

END OF SECTION
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Part 1 General
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1.2
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Part 2
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Section 26 05 00 - Common Work Results for Electrical.

REFERENCES (Last edition)
Canadian Standards Association (CSA International)
1 CAN/CSA C22.1 N0.126.1-02, Metal Cable Tray Systems.

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

Product Data: submit manufacturer's product data sheets for cable tray indicating
dimensions, materials, and finishes, including classifications and certifications.

Shop Drawings: submit shop drawings showing materials, finish, dimensions,
accessories, layout, and installation details.

Identify types of cabletroughs used.

WASTE MANAGEMENT AND DISPOSAL

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

Products

CABLETROUGH

Cabletroughs and fittings: to CAN/CSA C22.1 No. 126.1.

Ladder type, ClassD1 to CAN/CSA C22.2 No. 126.1.

Trays: galvanized steel, width as shown on the drawings with depth of 100 mm.

Fittings: horizontal elbows, end plates, drop outs, vertical risers and drops, tees, wyes,
expansion joints and reducers where required, manufactured accessories for cabletrough
supplied.

1 Radii on fittings: 900 mm minimum.
Solid covers for complete cabletrough system including fittings.
Barriers where different voltage systems are in same cabletrough.

Ground cable trays with #2 AWG bare copper conductor attached to each tray section in
accordance with CEC requirements.

Provide fire stop material at firewall penetrations.
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2.2 SUPPORTS
1 Provide splices, supports for a continuously grounded system as required.
Part 3 Execution
3.1 INSTALLATION
1 Install complete cabletrough system.
2 Support cabletrough on both sides.
3 Remove sharp burrs or projections to prevent damage to cables or injury to personnel.
3.2 CABLES IN CABLETROUGH
1 Install cables individually.
2 Lay cables into cabletrough. Use rollers when necessary to pull cables.
3 Secure cables in cabletrough at 6 m centres, with nylon ties.
A4 Identify cables every 30 m with size 2 nameplates in accordance with Section 26 05 00 -

Common Work Results for Electrical.

END OF SECTION
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Part 1

11

1.2

Part 2

21

2.2

Part 3

3.1

General

RELATED REQUIREMENTS
Section 26 05 00 - Common Work Results for Electrical.

WASTE MANAGEMENT AND DISPOSAL

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

Products

MCC SUPPLY
Motor Control Centers for piers 5-4 and 3 are supplied by Parks Canada Agency (PCA).

Motor Control Centers for piers 2 and 1 are supplied by Contractor and shall be of same
manufacturer including same model and characteristics, without equivalence.

The shop drawings include in the bid show all characteristics of the MCC for Piers 5-4-3-2.
Motor Control Center for pier 1 have a different configuration based on same
characteristics.

Owner metering

The motor control center of pier #1 shall include an owner metering unit as Power
Monitor # PM850MG or approved equivalent.

Execution

DISMANTLING

Before dismantling the existing MCC, the Contractor shall disconnect and make
identification of all power cables and control preserved.

Contractor shall take note of control terminals located in the lower of each section of the
MCC before demolition. These terminals provide 120 VAC distributions and will be
removed and replaced by new 120 VAC distributions from PLC. Contractor shall note
power terminal blocks that require 120 VAC.

The Contractor shall ensure compliance with the existing electrical phases for wiring and
wire's identifications.

Contractor shall minimize and limit power off of PLC and reconnect temporary the
following equipments.
1 Signal of position encoder of pier who comes from adjacent pier.

2 Sump pump including temporary magnetic starter, including level switch wiring
directly to starter.
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3 Rotating switch of sump pump into PLC.
4 Level switch for direct control of sump pump
5 600 volts feeders for V1 and V2 valves including temporary magnetic starter.
3.2 INSTALLATION
1 Set and secure motor control centre in place on channel bases, rigid, plumb and square to
building floor and wall.
2 Make field power and control connections as indicated.

Ensure correct electronic overload settings.

4 Supply power for MCC heaters of each section of MCC from a 15 amp breaker into his
distribution panel PD-CCMX.

3.3 FIELD QUALITY CONTROL
A Perform tests in accordance with Section 26 05 00 - Common Work Results for
Electrical.
2 Ensure moving and working parts are lubricated where required.

END OF SECTION
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Part 1 General

11 RELATED REQUIREMENTS

1.2

1.3

14

Part 2

2.1

Section 26 05 00 - Common Works Results for Electrical.

REFERENCES (Last edition)
Canadian Standards Association (CSA International)
A CSA C22.2 N0.190-M1985, Capacitors for Power Factor Correction.

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

1 Submit manufacturer's printed product literature, specifications and datasheet and
include product characteristics, performance criteria, and limitations.

Submit certified test results to Departmental Representative and Consultant.

Quality Assurance Submittals: submit following in accordance with Section 01 45 00 -
Quality Control.

A Instructions: submit manufacturer's installation instructions.

1 Departmental Representative and Consultant will make available 1 copy
of systems supplier's installation instructions.

WASTE MANAGEMENT AND DISPOSAL

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

Products

CAPACITORS
Capacitor assembly for power factor correction: to CSA C22.2 No.190.
Capacitor characteristics:

Nema 4X enclosure.

50 kVAR, 10 kV insulation class.

600 V, 3 phase, 60 Hz, 3 wire, delta connected.
Enclosure: indoor enclosed.

One 6 step power factor controller.

5x10kVAR capacitor, 600 V.

5 pre-insertion contactor for capacitor application.
5 three phase fuse holder c\w fuses for each step.

o N U W R
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9 Control transformers with all accessories.

.10 Lug terminal.
A1 Forced ventilation with all accessories.
12 400:5A openable current transformer for installation into main entry section of

MCC #1.
2.2 FINISH
1 Apply finishes in accordance with Section 26 05 00 - Common Work Results for
Electrical.
Part 3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS
1 Compliance: comply with manufacturer's written recommendations or specifications,
including product technical bulletins, handling, storage and installation instructions, and
datasheets.
3.2 INSTALLATION
1 Install and connect capacitors.
2 Install and connect the openable current transformers in the MCC #1 with a new 2c #12
Teck-90 black cable.
3 Install a new 2c¢ #12 Teck-90 black cable between cabinet and PLC panel. Let enough

cable length to relocate the cable into new PLC cabinet planned.

3.3 FIELD QUALITY CONTROL
1 Perform tests in accordance with Section 26 05 00 - Common Work Results for
Electrical.
2 Carry out following tests by manufacturer within 24 hours of energizing equipment:
1 Voltage and current are balanced and within capacity rating.
2 Operating kVAR.
3 Provide certified test results to Departmental Representative and Consultant.
3.4 CLEANING
1 Proceed in accordance with Section 01 74 11 - Cleaning.
2 On completion and verification of performance of installation, remove surplus materials,

excess materials, rubbish, tools and equipment.

END OF SECTION
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