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Part 1

11

General

WORK COVERED BY CONTRACT DOCUMENTS

Work of this Contract involves control and burner upgrades for existing steam boilers at
the Saskatchewan Penitentiary in Prince Albert, Alberta.

Perform work in accordance with CSC Saskatchewan Penitentiary Technical
Requirements and Institutional Requirements for Contractors. Perform all work indicated
on the drawings including work, but not limited to, the following:

1 Demolition

1 Remove and dispose of existing burners on Boilers 1 and 2.

2 Remove and dispose of gas and oil trains for Boilers 1 and 2. Refer to
drawings for details.

3 Remove and dispose of local boiler control panels for Boilers 1 and 2.
Retain, in place and well labelled, all controls wiring connected to
existing sensors and valves.

4 Remove and dispose of existing air compressors and compressed air
piping for boilers 1 and 2.

5 Remove and dispose of motor control center (MCC).

.6 Remove and dispose of power supply cable from existing switchgear
C13-E to MCC.

T Remove and dispose of power supply cables from MCC to Boiler 1,
Boiler 2, Boiler 3, Boiler 1 and 2 Air Compressors, and Feedwater Pump
No. 1. The power supply cable from MCC to Feedwater Pump No. 1 is
already disconnected at the pump and has been replaced by a new feed.

8 Remove and dispose of existing control panel located in control room.
Retain, in place and well labelled, all controls wiring connected to
existing sensors and valves.

9 Remove and retain two existing desks and two existing computers from
control room.

2 Construction

A Supply and install new burners for Boilers 1 and 2. Modify the front wall
refractory and mounting plate on each boiler to accommodate the new
burners.

2 Supply and install new gas and oil trains as shown on drawings.

3 Supply and install new power supply cables and breakers on existing
switchgear C-13E for Boilers 1, 2 and 3.

4 Supply and install new local control panels for Boilers 1 and 2. Mount
the new boiler control panels where the existing control panels were
removed.

5 Supply and install new Master Boiler Control Panel in the control room.

.6 Supply and install new controls network to monitor boilers, economizers,

and feedwater systems. Supply and install new controls cabinet in
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controls room to contain equipment and cabling. Utilize existing sensors
and controllers as shown on drawings.

T Supply and install new conduit and cabling for controls network.

8 Supply and install new conduit and power supply circuits on existing
Panel C-13A for:

A Master Boiler Control Panel;
2 Controls Cabinet.
3 Oows 2

9 Supply and install two new Operator Work Stations (OWS) in the control
room and connect to new control network. Provide programming and
graphics to display and control boiler and ancillary device operating

parameters.
10 Commission all upgrades, including:
1 Boiler 1 and 2 burners;
2 Boiler 1 and 2 gas and oil trains;
3 Local Boiler Control Panels (combustion management systems);
A Master Boiler Control Panel;
5 Boiler control network;
.6 Operator Work Stations 1 and 2;
7 Boilers 1, 2 and 3.

A1 Enclose and finish hole in wall of control room left by removed control
panel. Repaint patched hole.

12 Return two existing desks to control room.

Note: Demolition and construction work must be staged to minimize boiler
downtime. Refer to staging in article 1.2.5 Work Sequence.

3 Expedite procurement and delivery of all equipment and supplies to within 6 weeks of
award of contract. Delivery of burners is identified as critical to the project schedule.
Expedite delivery of burners to site within 6 weeks of award of contract.

A4 Work includes demolition of all existing systems that are to be replaced in the above
work. Any areas damaged during the demolition and renovation of the facility (cut-outs,
patching, holes, etc.) must be repaired to its original state.

5 Any penetrations made throughout the work, must be properly covered and sealed. Any
penetrations through existing fire rated walls or ceilings must be fire stopped.

.6 Remove all waste material off site and dispose of the waste according to Section 01 74 21
and in compliance with the Rural Municipality regulations.

All work on site must be under supervision of Saskatchewan Penitentiary escorts.

8 Work also includes start-up, commissioning, and training of all systems installed and
modified.

9 All materials and workmanship must be as per stamped plans and specifications within.
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1.2

WORK SEQUENCE

Construct Work in stages to accommodate Owner's need to generate steam throughout
duration of construction. Demolition, construction, and commissioning work shall be
performed concurrently for various aspects of the project, were necessary, to avoid
interruptions to steam generation. A minimum of two boilers must be operational at all
times and therefore only one boiler can be removed from service at any time. All three
boilers must be returned to service no later than November 15, 2018.

Commissioning of each boiler shall be completed and the boiler operation turned over to
CSC before the next boiler is removed from service. Each boiler must be fully
operational and able to run independently off its local control panel before being turned
over to CSC. Substantial completion milestones will be attributed to the upgrades for
each boiler. See staging below for more information.

The contractor shall be responsible for operating each boiler from the time the boiler is
removed from service for upgrades until the boiler is fully operational, commissioned,
and turned over to CSC.

Contractor to provide a construction schedule, including a staging plan, for review and
approval by Departmental Representative prior to start of work. Owner shall be consulted
on the development of the construction schedule and shall be involved in any changes to
the approved construction schedule.

Required stages:

A Controls Network Installation

Prior to the start of any demolition, equipment for the new controls network will
be installed and commissioned. The controls network will be partially
commissioned in advance of the replacement of local boiler controls on Boilers 1
and 2 to facilitate quick switchover from the existing controls panel to new
controls network. This stage will include:

A Installation of new controls cabinet in control room;

2 Installation of new master modbus controller and ancillary process
controllers (economizers, feedwater, pressure monitors, etc.) and
network controllers;

3 Installation of new controls conduit;

4 Installation of new controls wiring (partial);

5 Re-routing of existing controls wiring (where necessary) from existing
control panel to new control cabinet.

.6 Installation of new power supply circuit for controls cabinet;

T Installation of one new Operator Work Station, complete with graphics;

8 Commissioning of controls network (partial - without connection to

boilers);
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2

Master Boiler Control Panel Installation

Similar to the controls network, the master boiler control panel will be installed
and commissioned (partially) prior to any demolition to facilitate quick
switchover from the existing control panel to new controls network. At the end of
this stage, Boiler 3 will be fully integrated into the new control network. This
stage will include:

1 Installation of new master boiler controls panel in control room;
Installation of new power supply circuit for master boiler control panel;
Connection of master boiler controls panel to controls network;
Connection of Boiler 3 local control panel to master control panel.
Commissioning of master boiler controller (partial - integrate control of
Boiler 3);

.6 Commissioning of controls network (partial — to integrate monitoring
and control of Boiler 3 through Operator Work Station).

s Wi

Power Supply Replacement

The existing MCC will be removed and select equipment will be reconnected
directly to existing switchgear C-13E using new power cables.

Replacement of power supply for Boilers 1, 2, and 3 shall be staged to avoid
interruptions to steam production. The power supply for Boiler 3 will be replaced
first, while Boilers 1 and 2 remain connected to the MCC until their burners and
control panels are upgraded in Stage 4.

Overall, power supply replacement will involve the following:
1. The following devices will be disconnected from the existing MCC:

a. Boilerl
b. Boiler 2
c. Boiler3
d. Feedwater Pump No.1
e. Air Compressor 1

f.  Air Compressor 2

2. The following devices will be reconnected to the existing switchgear C-
13E using new power cables:

a. Boilerl
b. Boiler 2
c. Boiler3

The power supply for Feedwater Pump No. 1 is no longer fed from the
MCC, so the existing starter and power cable removed for this device
will be removed and not replaced. The power supply for Air
Compressors 1 and 2 will be removed and not replaced because these
compressors will be removed as part of this project work (see Stage 6).



Boiler Control Replacement, CSC Saskatchewan Penitentiary Section 01 11 00
Public Works and Government Services Canada SUMMARY OF WORK
Prince Albert, Saskatchewan Page 5
Project No. R.079836.001

4

.6

Boiler 1 Burner and Controls Replacement

During this stage, Boiler 2 will continue to be controlled by the existing control
panel and Boiler 3 will be controlled by the new control network. Operators will
manually modulate the output of Boilers 2 and 3 through these two systems. At
the end of this stage, Boiler 1 will be controlled through the new control network.
Boiler 1 will be taken out of service and the following work will be performed:

1. Replacement of burner, including modifications to front wall
refractory and mounting plate;

Replacement of gas and oil trains;

Replacement of power supply cable (see above);

Replacement of local boiler control panel;

Connection of local boiler control panel to new control network;
Commissioning of burner, boiler, and local boiler controls.

Commissioning of master boiler control panel (partial — to
integrate monitoring and control of Boiler 1)

8. Commissioning of controls network (partial — to integrate
monitoring and control of Boiler 1 through Operator Work
Station)

No g~

Boiler 2 Burner and Controls Replacement

During this stage, Boilers 1 and 3 will be controlled by the new control network.
At the end of this stage, Boiler 2 will also controlled through the new control
network. Boiler 2 will be taken out of service and the following work will be
performed:

1. Replacement of burner, including modifications to front wall
refractory and mounting plate;

Replacement of select components of gas and oil trains;
Replacement of power supply cable (see above);

Replacement of local boiler control panel;

Connection of local boiler control panel to new control network;
Commissioning of burner, boiler, and local boiler controls.

Commissioning of master boiler control panel (partial — to
integrate monitoring and control of Boiler 2)

8. Commissioning of controls network (partial — to integrate
monitoring and control of Boiler 2 through Operator Work
Station)

No ks wd

Demolition of Air Compressors 1 and 2

Existing air compressors 1 and 2 will be removed and disposed of. New burners
on Boilers 1 and 2 do not require an external source of compressed air.
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14

T Demolition of Existing Control Panel

The existing control panel will be removed and disposed of, including all
controllers and equipment contained within. Select existing wiring will remain
routed up from the basement and across the floor of the control room in conduit
to the new control cabinet.

.8 Restoration of Control Room

The hole in the control room wall that was created when the control panel was
removed will be patched. Interior and exterior walls of the control room will be
repainted. Desks will be returned to the control room and a second Operator
Work Station will be installed.

9 Verification and Final Commissioning

All new and modified systems will be verified and final adjustments and
commissioning will be conducted.

Refer to Section 01 32 16 for Project Schedule requirements.

Maintain fire access/control.

CONTRACTOR USE OF PREMISES

Limit use of premises for work to accommodate the continued use of the building within
as a secure maximum detention facility.

Co-ordinate use of premises under direction of Departmental Representative

Obtain and pay for use of additional storage or work areas needed for operations under
this Contract.

Remove or alter existing work to prevent injury or damage to portions of existing work
which remain.

Repair or replace portions of existing work which have been altered during construction
operations to match existing or adjoining work, as directed by Departmental
Representative

At completion of operations condition of existing work: equal to or better than that which
existed before new work started.
OWNER OCCUPANCY

Owner will occupy premises during entire construction period for execution of normal
operations. Work is contained within the powerhouse. This building is not used to house
inmates; however, select inmates do work within the building.

Co-operate with Owner in scheduling operations to minimize conflict and to facilitate
Owner usage.
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15

1.6

EXISTING SERVICES

Notify Departmental Representative and utility companies of intended interruption of
services and obtain required permission.

Where work involves breaking into or connecting to existing services, give Departmental
Representative 48 hours notice for necessary interruption of mechanical or electrical
service throughout course of work. Minimize duration of interruptions.

Submit schedule to and obtain approval from Departmental Representative for any shut-
down or closure of active service or facility including power and communications
services. Adhere to approved schedule and provide notice to affected parties.

It is critical that sufficient building heat must be maintained at all times and that a
minimum of two boilers be operational at all times during construction. The contractor is
responsible for keeping boilers operational and for resolving issues relevant to the project
work after boilers have been returned to service and are being operated by CSC, but prior
to substantial completion for the project. The contractor will respond immediately to
issues experienced with boilers during this period and will prioritize keeping a minimum
of two boilers operational at all times. Refer to Section 01 78 00 — Closeout Submittals
for warranty requirements.

Provide temporary services when directed by Departmental Representative to maintain
critical building and systems.

Where unknown services are encountered, immediately advise Departmental
Representative and confirm findings in writing.

Protect, relocate or maintain existing active services. When inactive services are
encountered, cap off in manner approved by authorities having jurisdiction.

Record locations of maintained, re-routed and abandoned service lines.

DOCUMENTS REQUIRED
Maintain at job site, one copy each document as follows:

Contract Drawings.

Specifications.

Addenda.

Reviewed Shop Drawings.

List of Outstanding Shop Drawings.
Change Orders.

Other Modifications to Contract.
Field Test Reports.

Copy of Approved Work Schedule.
Health and Safety Plan and Other Safety Related Documents.
Other documents as specified.
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Part 2 Products

2.1 In accordance with specifications provided in each section.
Part 3 Execution

3.1 In accordance with specifications provided in each section.

END OF SECTION
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Part 1

11

1.2

1.3

14

15

1.6

General

RELATED REQUIREMENTS
Section 01 11 00 — Summary of Work.

ACCESS AND EGRESS

Design, construct and maintain temporary "access to" and "egress from" work areas,
including stairs, runways, ramps or ladders, independent of finished surfaces and in
accordance with relevant municipal, provincial and other regulations.

USE OF SITE AND FACILITIES

Execute work with least possible interference or disturbance to normal use of premises.
Make arrangements with Departmental Representative to facilitate work as stated.

Maintain existing services to building and provide for personnel and vehicle access.

Where security is reduced by work provide temporary means to maintain security,
temporary security must be specified to be reviewed and approved by CSC.

Departmental Representative will assign sanitary facilities for use by Contractor's
personnel. Keep facilities clean.

Closures: protect work temporarily until permanent enclosures are completed.

ALTERATIONS, ADDITIONS OR REPAIRS TO EXISTING BUILDING
Execute work with least possible interference or disturbance to normal use of premises.
Arrange with Departmental Representative to facilitate execution of work.

EXISTING SERVICES

Notify Departmental Representative and utility companies of intended interruption of
services and obtain required permission.

Where Work involves breaking into or connecting to existing services, give Departmental
Representative 48 hours of notice for necessary interruption of mechanical or electrical
service throughout course of work. Keep duration of interruptions to a minimum.
SPECIAL REQUIREMENTS

Perform Work in accordance with CSC Saskatchewan Penitentiary Technical
Requirements and Institutional Requirements for Contractors.

Construction Escorts:

1 Departmental Representative will provide construction escort as required
2 Notify Departmental Representative 48 hours in advance of when an escort will
be required

Carry out all Work Monday to Friday from 8:00 to 16:00 hours.

Ensure Contractor's personnel employed on site become familiar with and obey
regulations including safety, fire, traffic and security regulations.
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1.7
1
2
18
1
1.9
1
1.10
1
111
1
2
3

SECURITY
Security clearances:

1 Personnel employed on this project will be subject to security check
2 Obtain requisite clearance as instructed by Departmental Representative

3 On award of contract the Departmental Representative will provide “Personnel
Screening Request and Authorization” form, “Declaration Regarding Criminal
Convictions” form, and “Security Screening Certificate and Briefing” form to the

Contractor

4 These forms must be filled out for each person who will have access to the work
area

5 These forms will be processed by the CISD and only persons passing this

screening process will be allowed on site

Security escort:

1 Personnel employed on this project must be escorted when executing work in
non-public areas during normal working hours. Personnel must be escorted in all
areas after normal working hours.

2 Submit an escort request to Departmental Representative at least 7 days before
service is needed. For requests submitted within time noted above, costs of
security escort will be paid for by Departmental Representative. Cost incurred by
late request will be Contractor's responsibility.

3 All contractors must sign in and out every day

BUILDING SMOKING ENVIRONMENT
Comply with smoking restrictions. Smoking and vaping is not permitted.

WORKING CONDITIONS

Subject to Institutional Security requirements, the Warden or designate shall permit the
contractor as much freedom of action and movement as is reasonably possible and the
contractor in turn shall be expected to cooperate with institutional personnel in ensuring
that security requirements are observed by construction workers.

OBSERVATION AND INSPECTION

Construction activity and all related movement of personnel and vehicles shall be subject
to observation and inspection by institutional staff to ensure that security requirements
are met.

PARKING
The Warden or designate shall assign the area to be used by the construction personnel
All unattended vehicles must have windows closed, with doors locked, and keys removed

Vehicles must not contain any type of weapons or ammunition
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1.12 SHIPPING AND ACCESS TO THE SITE
1 Contractor shall verify with the Warden or designate the hours during which vehicles will
be allowed to enter or leave the institution. Normal construction Work hours on site are
8:00 to 16:00
2 Contractor shall have all project material and equipment addressed in his/her name

The Warden or designate may prohibit or restrict access to any part of the institution

4 Private vehicles will not be allowed within the institution’s security wall or fence without
special permission

5 Trucks delivering materials, equipment, and tools to the job will be allowed when the
contents are certified at gate entrance. All vehicles are subject to search.

1.13 TOOLS AND EQUIPMENT
1 The contractor shall maintain inventory of all tools and equipment. A copy of these tools
and equipment shall be left with the officer
2 Contractor shall keep all tools and equipment under constant supervision and not leave
them unattended.
3 Contractor shall store tools and equipment in places approved by Warden or designate
Part 2 Products
2.1 NOT USED
Part 3 Execution
3.1 NOT USED

END OF SECTION
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Part 1

11

1.2

13

General

ADMINISTRATIVE

Schedule and administer project meetings throughout the progress of the work at the call
of Departmental Representative. Meetings will be held a minimum of every two weeks.

Departmental representative shall prepare agenda and minutes for construction meetings.
Meeting minutes shall include significant proceedings and decisions and identify actions
by parties.

Distribute written notice of each meeting four days in advance of meeting date to
Departmental Representative

Provide physical space and make arrangements for meetings.

Reproduce and distribute copies of minutes within three days after meetings and transmit
to meeting participants

Representative of Contractor, Subcontractor and suppliers attending meetings will be
qualified and authorized to act on behalf of party each represents.
PRECONSTRUCTION MEETING

Within 15 days after award of Contract, request a meeting of parties in contract to discuss
and resolve administrative procedures and responsibilities.

Departmental Representative, Contractor, major Subcontractors, will be in attendance.

Establish time and location of meeting and notify parties concerned minimum 5 days
before meeting.

Incorporate mutually agreed variations to Contract Documents into Agreement, prior to
signing.
PROGRESS MEETINGS

During course of Work and 1 week prior to project completion, schedule progress
meetings.

Hold meetings at a minimum every 2 weeks.

Contractor, major Subcontractors involved in Work, Departmental Representative are to
be in attendance.

Notify parties minimum 5 days prior to meetings.

Departmental Representative to record minutes of meetings and circulate to attending
parties and affected parties not in attendance .

Agenda to include the following:

1 Review, approval of minutes of previous meeting.
2 Review of Work progress since previous meeting.
3 Field observations, problems, conflicts.
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Problems which impede construction schedule.

Review of product/equipment delivery schedules.

Corrective measures and procedures to regain projected schedule.
Revision to construction schedule.

Progress schedule, during succeeding work period.

Review submittal schedules: expedite as required.

10 Review proposed changes for affect on construction schedule and on completion
date.

A1 Other business.

© o N o o

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

END OF SECTION
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11 DEFINITIONS

12

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.

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.
Generally Bar Chart should be derived from commercially available computerized project
management system.

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

Construction Work Week: Sunday to Saturday, inclusive, will provide seven day work
week and define schedule calendar working days as part of Bar (GANTT) Chart
submission.

Duration: number of work periods (not including holidays or other nonworking periods)
required to complete activity or other project element. Usually expressed as workdays or
workweeks.

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

Project Schedule: planned dates for performing activities and the 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 in executing and controlling activities and is used as basis for decision
making throughout project life cycle.

REQUIREMENTS
Ensure Schedule is practical and will remain within specified Contract duration.

Plan to complete Work in accordance with prescribed milestones and time frame.

Limit activity durations to maximum of approximately 14 working days, to allow for
progress reporting.

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.

Carry out all Work Monday to Friday from 8:00 to 16:00 hours.

Complete Work to replace one burner and to return the associated boiler to service within
14 consecutive work days. Complete Work to replace burners on Boilers 1 and 2 and
return boilers to service within 28 consecutive work days.

Return all three boilers to service no later than November 15, 2018.
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1.3

14

15

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

Submit to Departmental Representative within 5 working days of Award of Contract Bar
(GANTT) Chart as a project schedule for planning, monitoring and reporting of project
progress.

PROJECT MILESTONES
Project milestones form interim targets for Project Schedule.

1 Initial site visit and inspection of existing conditions;

2 Shop drawings, work plan, and pre-construction submissions;
3 Site mobilization;

A4 Demolition (staged);

5 Work (staged);

.6 Commissioning and testing;

T Final inspections (Consultant, AHJ, and Departmental Representative)
8 Deficiencies;

9 Training;

.10 Final certification;

PROJECT SCHEDULE

Structure schedule to allow orderly planning, organizing and execution of Work as Bar
Chart (GANTT).

Departmental Representative will review and return revised schedules within 2 working
days.

Revise schedule based on Departmental Representative’s feedback and resubmit within 2
working days.

Accepted revised schedule will be used as baseline for updates.

Ensure detailed Project Schedule includes as minimum milestone and activity types as
follows. Refer to Section 01 11 00 for staging details.
Award

Shop Drawings

Permits

Material Procurement

Mobilization

Controls Network Installation

Master Boiler Control Panel Installation
Power Supply Replacement

Boiler 1 Burner and Controls Replacement
Boiler 1 Returned to Service

Boiler 2 Burner and Controls Replacement

i
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1.6
A
2
1.7
A
Part 2
2.1
Part 3
3.1
A
2
A4
5

12 Boiler 2 Returned to Service

13 Demolition of Air Compressors 1 and 2
14 Demolition of Existing Control Panel
15 Restoration of Control Room

.16 Verification and Commissioning

PROJECT SCHEDULE REPORTING

Update Project Schedule on semi-weekly basis reflecting activity changes and
completions, as well as activities in progress.

Include as part of Project Schedule, narrative report identifying Work status to date,
comparing current progress to baseline, presenting current forecasts, defining problem
areas, anticipated delays and impact with possible mitigation.

PROJECT MEETINGS

Discuss Project Schedule at regular site meetings, identify activities that are behind
schedule and provide measures to regain slippage. Activities considered behind schedule
are those with projected start or completion dates later than current approved dates shown
on baseline schedule. Hold meetings at a minimum every 2 weeks according to

Section 01 31 19 — Project Meetings.

Products

NOT USED

Execution

CONSTRUCTION SCHEDULE

Work must be staged in order to accommodate the Owner's need to generate steam
throughout duration of construction. Refer to Section 01 11 01 — Summary of Work for
staging and work sequence requirements.

A minimum of two boilers must be operational at all times and therefore only one boiler
can be removed from service at any time.

Return all three boilers to service no later than November 15, 2018.

Expedite procurement and delivery of all equipment and supplies to within 6 weeks of
award of contract. Delivery of burners is identified as critical to the project schedule.
Expedite delivery of burners to site within 6 weeks of award of contract.

Schedule work as follows:
A Week 0 — Contract Award
Week 1 — Shop Drawing Submission

2
3 Week 1-6 — Material Procurement & Mobilization
4 Week 4-15 — On-Site Construction
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5 Week 16-17 — Final Commissioning
.6 Week 18 — Substantial Completion and Final Acceptance

END OF SECTION
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Part 1

11

1.2

.10

General

ADMINISTRATIVE

Submit to Departmental 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 Departmental 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 Departmental 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
Departmental Representative's review of submittals.

Contractor's responsibility for deviations in submission from requirements of Contract
Documents is not relieved by Departmental Representative 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 Contractor to Departmental Representative for
review and approval.

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.

Adjustments made on shop drawings by Departmental Representative are not intended to
change Contract Price. If adjustments affect value of Work, state such in writing to
Departmental Representative prior to proceeding with Work.
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5

.10

A1

Make changes in shop drawings as Departmental Representative may require, consistent
with Contract Documents. When resubmitting, notify Departmental 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.
A4 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 Layout, showing dimensions, including identified field dimensions, and
clearances.

Capacities.

Performance characteristics.
Standards.

Operating weight.

Wiring diagrams.

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

N o s wio

After Departmental Representative's review, distribute copies.

Submit electronic copy of shop drawings for each requirement requested in specification
Sections and as Departmental Representative may reasonably request.

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

Submit electronic copies of test reports for requirements requested in specification
Sections and as requested by Departmental 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.
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13

14

15
.16
A7

18

13
1
2

2 Testing must have been within 3 years of date of contract award for project.

Submit electronic copies of certificates for requirements requested in specification
Sections and as requested by Departmental 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 electronic copies of manufacturer’s instructions for requirements requested in
specification Sections and as requested by Departmental 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 electronic copies of Operation and Maintenance Data for requirements requested
in specification Sections and as requested by Departmental Representative

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

If upon review by Departmental 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.

The review of shop drawings by Public Works and Government Services Canada (PSPC)
is for sole purpose of ascertaining conformance with general concept.

1 This review shall not mean that PSPC approves detail design inherent in shop
drawings, responsibility for which shall remain with Contractor submitting same,
and such review shall not relieve Contractor of responsibility for errors or
omissions in shop drawings or of responsibility for meeting requirements of
construction and Contract Documents.

2 Without restricting generality of foregoing, Contractor is responsible for
dimensions to be confirmed and correlated at job site, for information that
pertains solely to fabrication processes or to techniques of construction and
installation and for co-ordination of Work of sub-trades.

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
Part 3 Execution
3.1 NOT USED

END OF SECTION
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Part 1

11

1.2

1.3

14

1.5

General

REFERENCES

Canada Labour Code, Part 2, Canada Occupational Safety and Health Regulations
Province of Saskatchewan

1 The Saskatchewan Employment Act (S-15.1)

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

Submit site-specific Health and Safety Plan: Within 7 days after date of Notice to
Proceed and prior to commencement of Work. Health and Safety Plan must include:

1 Results of site specific safety hazard assessment.
2 Results of safety and health risk or hazard analysis for site tasks and operation.

Submit 3 copies of Contractor's authorized representative's work site health and safety
inspection reports to authority having jurisdiction, weekly Departmental Representative

Submit copies of reports or directions issued by Federal, Provincial and Territorial health
and safety inspectors.

Submit copies of incident and accident reports.

Departmental Representative will review Contractor's site-specific Health and Safety
Plan and provide comments to Contractor within 7 days after receipt of plan. Revise plan
as appropriate and resubmit plan to Departmental Representative within 3 days after
receipt of comments from Departmental Representative

Departmental Representative's review of Contractor's final Health and Safety plan should
not be construed as approval and does not reduce the Contractor's overall responsibility
for construction Health and Safety.

On-site Contingency and Emergency Response Plan: address standard operating
procedures to be implemented during emergency situations.

FILING OF NOTICE

File Notice of Project with Provincial authorities prior to beginning of Work.
Contractor shall agree to install proper site separation and identification in order to
maintain time and space at all times throughout life of project.

SAFETY ASSESSMENT

Perform site specific safety hazard assessment related to project.

MEETINGS

Schedule and administer Health and Safety meeting with Departmental Representative
prior to commencement of Work.
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1.6 PROJECT/SITE CONDITIONS
1 Work at site will involve contact with:
1 Operating equipment and mechanical and electrical service spaces.
1.7 GENERAL REQUIREMENTS
1 Develop written site-specific Health and Safety Plan based on hazard assessment prior to

beginning site Work and continue to implement, maintain, and enforce plan until final
demobilization from site. Health and Safety Plan must address project specifications.

2 Departmental Representative may respond in writing, where deficiencies or concerns are
noted and may request re-submission with correction of deficiencies or concerns.

.3 Contractor must be COR certified.

1.8 RESPONSIBILITY
1 Be responsible for health and safety of persons on site, safety of property on site and for
protection of persons adjacent to site and environment to extent that they may be affected
by conduct of Work.
2 Comply with and enforce compliance by employees with safety requirements of Contract

Documents, applicable federal, provincial, territorial and local statutes, regulations, and
ordinances, and with site-specific Health and Safety Plan.

1.9 COMPLIANCE REQUIREMENTS
1 Comply with O-1.1 Reg 1 - The Occupational Health and Safety Regulations, 1996
2 Comply with Canada Labour Code, Canada Occupational Safety and Health Regulations.

1.10 UNFORSEEN HAZARDS

1 When unforeseen or peculiar safety-related factor, hazard, or condition occur during
performance of Work, follow procedures in place for Employee's Right to Refuse Work
in accordance with Acts and Regulations of Saskatchewan having jurisdiction and advise
Departmental Representative verbally and in writing.

2 When unforeseen or peculiar safety-related factor, hazard, or condition occur during
performance of Work, advise Health and Safety co-ordinator and follow procedures in
accordance with Acts and Regulations of Province having jurisdiction and advise
Departmental Representative verbally and in writing.

111 HEALTH AND SAFETY CO-ORDINATOR

1 Employ and assign to Work, competent and authorized representative as Health and
Safety Co-ordinator. Health and Safety Co-ordinator must:

Have site-related working experience specific to activities associated with the
work & working knowledge of occupational safety and health regulations.

1 Be responsible for completing Contractor's Health and Safety Training Sessions
and ensuring that personnel not successfully completing required training are not
permitted to enter site to perform Work.
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2 Be responsible for implementing, enforcing daily and monitoring site-specific
Contractor's Health and Safety Plan.
1.12 POSTING OF DOCUMENTS

1 Ensure applicable items, articles, notices and orders are posted in conspicuous location on
site in accordance with Acts and Regulations of Province having jurisdiction, and in
consultation with Departmental Representative

1.13 CORRECTION OF NON-COMPLIANCE

1 Immediately address health and safety non-compliance issues identified by authority
having jurisdiction or by Departmental Representative

2 Provide Departmental Representative with written report of action taken to correct non-
compliance of health and safety issues identified.

3 Departmental Representative may stop Work if non-compliance of health and safety
regulations is not corrected.
1.14 WORK STOPPAGE

1 Give precedence to safety and health of public and site personnel and protection of
environment over cost and schedule considerations for Work.

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

END OF SECTION
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Part 1

11

1.2

13

14

1.5

1.6

General

SUMMARY

This Section references to laws, by laws, ordinances, rules, regulations, codes, orders of
Authority Having Jurisdiction, and other legally enforceable requirements applicable to
Work and that are; or become, in force during performance of Work.

RELATED REQUIREMENTS

Section 02 82 00 - Asbestos Abatement - Minimum Precautions

Section 02 83 10 - Lead-Base Paint Abatement - Minimum Precautions

REFERENCES TO REGULATORY REQUIREMENTS

Perform Work in accordance with National Building Code of Canada (NBC) including
amendments up to tender closing date and other codes of provincial or local application
provided that in case of conflict or discrepancy, more stringent requirements apply.

Specific design and performance requirements listed in the specifications or indicated on
the Drawings may exceed the minimum requirements established by the referenced
Building Code; these requirements will govern over the minimum requirements listed in
the Building Code.

1 Meet or exceed requirements of:
A Contract documents.
2 Specified standards, codes and referenced documents.

HAZARDOUS MATERIAL DISCOVERY

Asbestos: demolition of spray or trowel-applied asbestos is hazardous to health. Stop
work immediately when material resembling spray or trowel-applied asbestos is
encountered during demolition work. Notify Departmental Representative. Refer to
Section 02 82 00 - Asbestos Abatement - Minimum Precautions.

BUILDING SMOKING ENVIRONMENT
Smoking and vaping is not permitted at the Saskatchewan Penitentiary.

QUALITY ASSURANCE

Regulatory Requirements: Except as otherwise specified, Constructor shall apply for,
obtain, and pay all fees associated with, permits, licenses, certificates, and approvals
required by regulatory requirements and Contract Documents, based on General
Conditions of Contract and the following:

1 Regulatory requirements and fees in force on date of Bid submission, and

2 Any change in regulatory requirements or fees scheduled to become effective
after date of tender submission and of which public notice has been given before
date of tender submission
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Part 2 Products
2.1 NOT USED
Part 3 Execution
3.1 NOT USED

END OF SECTION
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Part 1

11

1.2

13

14

General

INSPECTION

Allow Departmental 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 Departmental 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.

Departmental 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, Departmental Representative shall pay cost of examination and replacement.

INDEPENDENT INSPECTION AGENCIES

Independent Inspection/Testing Agencies may be engaged by Departmental
Representative for purpose of inspecting and/or testing portions of Work. Cost of such
services will be borne by Departmental Representative

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 Departmental Representative at no cost to Departmental
Representative. Pay costs for retesting and re-inspection by contractor.

Notwithstanding any additional testing the Departmental Representative may undertake,
the contractor is responsible to perform all required quality control testing as indicated in
the plans and specifications and as required by all applicable codes

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 Departmental Representative in advance of requirement
for tests, in order that attendance arrangements can be made.



Boiler Control Replacement, CSC Saskatchewan Penitentiary Section 01 45 00
Public Works and Government Services Canada QUALITY CONTROL
Prince Albert, Saskatchewan Page 2
Project No. R.079836.001

2

3
15

A

2

3
1.6

A
Part 2
2.1
Part 3
3.1

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.
REJECTED WORK

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
Departmental 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 Departmental Representative it is not expedient to correct defective Work
or Work not performed in accordance with Contract Documents, Departmental
Representative 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 Departmental Representative

REPORTS
Submit electronic copies of inspection and test reports to Departmental Representative.

Products

NOT USED

Execution

NOT USED

END OF SECTION
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Part 1

11

1.2

1.3

14

1.5

1.6

1.7

1.8

1.9

General

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

INSTALLATION AND REMOVAL
Prepare site plan indicating proposed location of staging area, if required.
Remove from site all such work after use.

SCAFFOLDING
Scaffolding in accordance with CAN/CSA-S269.2, if required.

HOISTING

Provide, operate and maintain hoists required for moving of workers, materials and
equipment.

Hoists to be operated by qualified operator.

SITE STORAGE/LOADING

Confine work and operations of employees by Contract Documents. Do not unreasonably
encumber premises with products.

Do not load or permit to load any part of Work with weight or force that will endanger
Work.

CONSTRUCTION PARKING

Parking will be permitted on site.

EQUIPMENT, TOOL AND MATERIALS STORAGE

All equipment and tools shall be removed from site daily.

Material storage shall not be allowed on-site unless approved otherwise. Provide requests
for on-site material storage to Departmental Representative for review prior to start of
construction.

SANITARY FACILITIES

Departmental Representative and Security will provide sanitary facilities for contractor
use during construction. Keep facilities clean.

UTILITIES

Contractor may use existing site power. Contractor is responsible for setup of any
required temporary service panels

Contractor may utilize existing site water supply.
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1.10 CLEAN-UP
1 Remove construction debris, waste materials, packaging material from work site daily.

Clean dirt or mud tracked onto paved or surfaced roadways.

3 Waste Management in accordance with Section 01 74 21.
Part 2 Products
2.1 NOT USED
Part 3 Execution
3.1 NOT USED

END OF SECTION
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Part 1

11

1.2

Part 2

2.1

Part 3

3.1

General

LOCATION OF EQUIPMENT AND FIXTURES

Location of existing equipment, fixtures and outlets indicated or specified are to be
considered as approximate. Contractor shall verify on site.

Install equipment, fixtures and distribution systems to provide minimum interference and
maximum usable space and in accordance with manufacturer's recommendations for
safety, access and maintenance.

Inform Departmental Representative of impending installation and obtain approval for
actual location, if actual location varies from the location specified.

RECORDS

Maintain a complete, accurate log of work as it progresses.

Products

NOT USED

Execution

NOT USED

END OF SECTION
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Part 1

11

1.2

13

14

I3, T VI O

General

ACTION AND INFORMATIONAL SUBMITTALS

Submittals: in accordance with Section 01 33 00 - Submittal Procedures and submittal
requirements provided in each section.

MATERIALS

As specified on drawings and specifications.

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

PREPARATION

Inspect existing conditions, including elements subject to damage or movement during
cutting and patching.

After uncovering, inspect conditions affecting performance of Work.
Beginning of cutting or patching means acceptance of existing conditions.

Provide supports to assure structural integrity of surroundings; provide devices and
methods to protect other portions of project from damage.

Provide protection from elements for areas which are to be exposed by uncovering work;
maintain excavations free of water.

EXECUTION

Execute cutting, fitting, and patching to complete Work.

Fit several parts together, to integrate with other Work.

Uncover Work to install ill-timed Work.

Remove and replace defective and non-conforming Work.

Provide openings in non-structural elements of Work for penetrations of mechanical and
electrical Work.

Execute Work by methods to avoid damage to other Work, and which will provide proper
surfaces to receive patching and finishing.

Restore work with new products in accordance with requirements of Contract
Documents.

Fit Work tight and sealed to pipes, sleeves, ducts, conduit, and other penetrations through
surfaces.

Refinish surfaces to match adjacent finishes: Refinish continuous surfaces to nearest
intersection. Refinish assemblies by refinishing entire unit.
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15 WASTE MANAGEMENT AND DISPOSAL
1 In accordance with Section 01 74 21 - Construction/Demolition Waste Management And
Disposal.
Part 2 Products
2.1 NOT USED
Part 3 Execution
31 NOT USED

END OF SECTION
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Part 1

11

1.2

Part 2
2.1

Part 3
3.1

General

PROJECT CLEANLINESS

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

Remove waste materials from site daily. Do not burn waste materials on site.

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

Dispose of waste materials and debris off site.

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 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 tenants.
Remove all waste materials from site when construction is complete.

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

Inspect finishes, fitments and equipment and ensure specified workmanship and
operation.

Products
NOT USED

Execution
NOT USED
END OF SECTION
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Part 1 General

1.1 WASTE MANAGEMENT GOALS

1.2

13

14

Minimize amount of non-hazardous solid waste generated by project and accomplish
maximum source reduction, reuse and recycling of solid waste where practical.

Protect environment and prevent environmental pollution damage.

DEFINITIONS

Approved/Authorized recycling facility: waste recycler approved by applicable provincial
authority.

Inert Fill: inert waste - exclusively asphalt and concrete.

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.

Separate Condition: refers to waste sorted into individual types.

Source Separation: act of keeping different types of waste materials separate beginning
from the point they became waste.

USE OF SITE AND FACILITIES

Execute Work with minimal interference and disturbance to normal use of premises.
Maintain security measures established by facility provide temporary security measures
approved by Departmental Representative

WASTE PROCESSING SITES

Contractor is responsible to research and locate waste diversion resources and service
providers. Salvaged materials are to be transported off site to approved and/or authorized
recycling facilities or to users of material for recycling.
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15 STORAGE, HANDLING AND PROTECTION

1 Store, materials to be recycled on site, in a location approved by the Departmental
Representative, until project completion.

2 Unless specified otherwise, materials for removal become Contractor's property.
Protect structural components not removed from movement or damage.

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

Protect surface drainage, mechanical and electrical from damage and blockage.
Provide on-site facilities and containers for collection and storage of recyclable materials.
Separate and store materials produced during project in designated areas.

o N o o

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

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

1.6 DISPOSAL OF WASTES
1 Do not bury rubbish or waste materials.
2 Do not dispose of waste into waterways
3 Remove materials on-site as Work progresses.

1.7 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

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
1 Clean in accordance with Section 01 74 11 — Cleaning.

3.3 DIVERSION OF MATERIALS
1 Separate materials that can be recycled from general waste in separate piles or containers.
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2 Remove recyclable materials from site and deliver to a municipal recycling facility.
3 Sale of recyclable material is not permitted
3.4 CANADIAN GOVERNMENTAL DEPARTMENTS CHIEF RESPONSIBILITY
FOR THE ENVIRONMENT
1 Schedule G - Government Chief Responsibility for the Environment:
Province Address General Inquires Fax
Saskatchewan Saskatchewan 306-787-2700 306-787-3941

Environment and
Resource Management
3211 Albert Street
Regina SK S4S 5W6

END OF SECTION
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Part 1 General
1.1 ADMINISTRATIVE REQUIREMENTS
1 Acceptance of Work Procedures:

1 Contractor's Inspection: conduct inspection of Work, identify deficiencies and
defects, and repair as required to conform to Contract Documents.

1 Notify Departmental Representative in writing of satisfactory completion
of Contractor's inspection and submit verification that corrections have
been made.

2 Request Departmental Representative's inspection.

2 Departmental Representative Inspection:

1 Departmental Representative and Contractor to inspect Work and
identify defects and deficiencies.

2 Contractor to correct Work as directed.

3 Completion Tasks: submit written certificates in English that tasks have been
performed as follows:

1 Work: completed and inspected for compliance with Contract
Documents.

2 Defects: corrected and deficiencies completed.

3 Equipment and systems: tested, adjusted balanced and fully operational.

A4 Certificates required by Utility companies: submitted.

5 Operation of systems: demonstrated to Owner's personnel.

.6 Commissioning of mechanical systems: completed in accordance with
01 91 13 - General Commissioning (Cx) Requirements and Departmental
Representative

T Work: complete and ready for final inspection.

A4 Final Inspection:

1 When completion tasks are done, request final inspection of Work by
Departmental Representative

2 When Work incomplete according to Departmental Representative
complete outstanding items and request re-inspection.

5 Declaration of Substantial Performance: when Departmental Representative
considers deficiencies and defects corrected and requirements of Contract
substantially performed, make application for Certificate of Substantial
Performance.

.6 Commencement of Lien and Warranty Periods: date of Owner's acceptance of
submitted declaration of Substantial Performance to be date for commencement
for warranty period and commencement of lien period unless required otherwise
by lien statute of Place of Work.

v Final Payment:
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1 When Departmental Representative considers final deficiencies and
defects corrected and requirements of Contract met, make application for
final payment.

8 Payment of Holdback: after issuance of Certificate of Substantial Performance of

Work, submit application for payment of holdback amount in accordance with

contractual agreement.

1.2 FINAL CLEANING
1 Clean in accordance with Section 01 74 11 - Cleaning.
Part 2 Products
2.1 NOT USED
Part 3 Execution
3.1 NOT USED

END OF SECTION
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Part 1 General
1.1 ADMINISTRATIVE REQUIREMENTS
1 Pre-warranty Meeting:
1 Convene meeting one week prior to contract completion with Departmental
Representative to:
1 Verify Project requirements.
2 Review warranty requirements.
2 Departmental 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.

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

1.2 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 Departmental
Representative, two final copies of maintenance manuals in English.
3 Provide evidence, if requested, for type, source and quality of products supplied.
13 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.
3 Cover: identify each binder with type or printed title 'Project Record Documents'; list title

of project and identify subject matter of contents.
A4 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.

.6 Text: manufacturer's printed data, or typewritten data.
v Record Drawings:
1 The contractor will provide record drawings of all mechanical work. Show

dimensioned layouts and schematics of gas piping, oil piping, and other key
equipment and components.
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1.5

2 The contractor will provide record drawings for all electrical work. Show on
record drawings the location and size of new conduits, wiring, panels, and motor
control centers.

3 The contractor will provide record drawings of all controls work. Show
schematics of control system configuration, layout, and all inputs and outputs.

Provide hard copy of record drawings with reinforced punched binder tab.
Bind in with text; fold larger drawings to size of text pages.

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.

RECORD DOCUMENTS AND SAMPLES
Maintain, at site for Departmental Representative one record copy of:

Contract Drawings.

Specifications.

Addenda.

Change Orders and other modifications to Contract.
Reviewed shop drawings, product data, and samples.
Field test records.

Inspection certificates.

Manufacturer's certificates.

N U WwWN R

Store record documents and samples in field office apart from documents used for
construction.

1 Provide files, racks, and secure storage.
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1.6

1.7

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.
Maintain record documents in clean, dry and legible condition.

1 Do not use record documents for construction purposes.

Keep record documents and samples available for inspection by Departmental
Representative.

RECORDING INFORMATION ON PROJECT RECORD DOCUMENTS

Record information on set of black line opaque drawings, and in copy of Project Manual,
provided by Departmental Representative.

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

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

Contract Drawings and shop drawings: mark each item to record actual construction,
including:

1 Measured depths of elements of foundation in relation to finish first floor datum.
2 Field changes of dimension and detail.

3 Changes made by change orders.

4 Details not on original Contract Drawings.

5 Referenced Standards to related shop drawings and modifications.

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.

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

Provide digital photos, if requested, for site records.

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.
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1.8

.10

A1

Additional requirements: as specified in individual specifications sections.

WARRANTIES AND BONDS
Develop warranty management plan to contain information relevant to Warranties.

Submit warranty management plan, 15 days before planned pre-warranty conference, to
Departmental Representative approval.

Warranty management plan to include required actions and documents to assure that
Departmental Representative receives warranties to which it is entitled.

Provide plan in narrative form and contain sufficient detail to make it suitable for use by
future maintenance and repair personnel.

Submit, warranty information made available during construction phase, to Departmental
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.

4 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 use with Departmental Representative’s permission, leave date
of beginning of time of warranty until Date of Substantial Performance is determined.

Conduct joint 6 month and 12 month warranty inspection, measured from time of
acceptance, by Departmental Representative.

Include information contained in warranty management plan as follows:

1 Roles and responsibilities of personnel associated with warranty 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, to include roof metal

3 Contractor's plans for attendance at 6 and 12 month post-construction warranty
inspections.

Respond immediately to oral or written notification of required construction warranty
repair work.

Written verification to follow oral instructions.
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1 Failure to respond will be cause for the Departmental Representative to proceed
with action against Contractor.

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

END OF SECTION
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Part 1

11

1.2

Part 2
2.1

Part 3

General

ADMINISTRATIVE REQUIREMENTS

Demonstrate scheduled operation and maintenance of equipment and systems to Owner's
personnel.

Owner: provide list of personnel to receive instructions, and co-ordinate their attendance
at agreed-upon times.

Preparation:

1 Verify conditions for demonstration and instructions comply with requirements.
2 Verify designated personnel are present.
3 Ensure equipment has been inspected and put into operation

Demonstration and Instructions:

A Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing,
and maintenance of each item of equipment

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

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

A4 Prepare and insert additional data in operations and maintenance manuals when

needed during instructions.

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

Submit schedule for demonstration two weeks prior to designated dates, for Departmental
Representative's approval.

Submit reports within one week after completion of demonstration, that demonstration
and instructions have been satisfactorily completed.

Give time and date of demonstration, with list of persons present.

Provide copies of completed operation and maintenance manuals for use in
demonstrations and instructions.

Products
NOT USED

Execution
Training to consist of two sessions, each covering the same content, each 4 hours in
length. All trainees will attend one of two sessions. Refer to Section 01 91 41.

END OF SECTION
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1.1 SUMMARY

A Section Includes:

1.2

13
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1 General requirements relating to commissioning of project's components and
systems, specifying general requirements to PV of components, equipment, sub-
systems, systems, and integrated systems.

Commissioning process will be conducted by the Contractor, under the review of the
Departmental Representative for final acceptance. The contractor shall provide a
commissioning plan and schedule, including commissioning check-sheets, and training
plans. All commissioning documents will be reviewed and approved by the Departmental
Representative prior to the start of commissioning. Functional performance testing check-
sheets shall be executed by the Contractor. Completed commissioning documents will be
reviewed and approved by the Departmental Representative.

GENERAL

Cx is a planned program of tests, procedures and checks carried out systematically on
systems and integrated systems of the finished Project. Cx is performed after systems and
integrated systems are completely installed, functional and Contractor's Performance
Verification responsibilities have been completed and approved. Objectives:

A Verify installed equipment, systems and integrated systems operate in accordance
with Contract Documents and design criteria and intent.

2 Effectively train O M staff.

Contractor performs Cx process, operating equipment and systems, troubleshooting and
making adjustments as required.

A Systems to be operated at full capacity under various modes to determine if they
function correctly and consistently at peak efficiency. Systems to be interactively
with each other as intended in accordance with Contract Documents and design
criteria.

2 During these checks, adjustments to be made to enhance performance to meet
environmental or user requirements.

Design Criteria: To meet Project functional and operational requirements.

COMMISSIONING OVERVIEW

Section 01 91 31 - Commissioning (Cx) Plan

For Cx responsibilities refer to Section 01 91 31 - Commissioning (Cx) Plan
Cx to be a line item of Contractor's cost breakdown.

Cx activities supplement field quality and testing procedures described in relevant
technical sections.

Departmental Representative will issue Substantial Acceptance Certificate when:
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1 Completed Cx documentation has been received, reviewed for suitability and

14

15

1.6

approved by Departmental Representative

2 Equipment, components, systems, and integrated systems have been fully

commissioned and functional as per design intent within the context of the
Owner Requirement

3 Final O & M and Training Manual are received, reviewed and approved by the
Departmental Representative for suitability
A4 Completion of Training Sessions to all Operational and Maintenance Staff

NON-CONFORMANCE TO PERFORMANCE VERIFICATION
REQUIREMENTS

Should equipment, system components, and associated controls be incorrectly installed or
malfunction during Cx, correct deficiencies, re-verify equipment and components within
the unfunctional system, including related systems as deemed required by Departmental
Representative, to ensure effective performance.

Costs for corrective work, additional tests, inspections, to determine acceptability and
proper performance of such items to be borne by Contractor. Above costs to be in form of
progress payment reductions or hold-back assessments.

PRE-CX REVIEW
During Construction:
1 Co-ordinate provision, location and installation of provisions for Cx.

Before start of Cx:

1 Have completed Cx Plan up-to-date.

2 Ensure installation of related components, equipment, sub-systems, systems is
complete.

Fully understand Cx requirements and procedures.

Have Cx documentation shelf-ready.

Understand completely design criteria and intent and special features.

Complete TAB procedures on systems and submit for review and approval by
Departmental Representative

T Complete and have commissioning schedule up to date

Inform Departmental Representative in writing of discrepancies and deficiencies on
finished works.

o o r w

CONFLICTS

Report conflicts between requirements of this section and other sections to Departmental
Representative before start-up and obtain clarification.

Failure to report conflict and obtain clarification will result in application of most
stringent requirement.
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1.7

1.8

1.9

1.10

111

1.12

COMMISSIONING DOCUMENTATION

The Contractor shall provide a commissioning plan and schedule, including
commissioning specifications, check-sheets, and training plans. Functional performance
testing check-sheets shall be executed by the Contractor. The Departmental
Representative shall review commissioning documentation and sign approved
commissioning forms. The Contractor shall include completed commissioning forms in
the O&M manual.

COMMISSIONING SCHEDULE

The Contractor shall provide a commissioning plan and schedule, including
commissioning specifications, check-sheets, and training plans.

STARTING AND TESTING

Contractor assumes liabilities and costs for inspections. Including disassembly and re-
assembly after approval, starting, testing and adjusting, including supply of testing
equipment.

WITNESSING OF STARTING AND TESTING
Provide 48 hours’ notice to Departmental Representative prior to commencement.

PROCEDURES

Verify that equipment and systems are complete, clean, and operating in normal and safe
manner prior to conducting start-up, testing and Cx.

Conduct start-up and testing in following distinct phases:

1 Included in delivery and installation:

1 Verification of conformity to specification, approved shop drawings and
completion of Pl report forms.

2 Visual inspection of quality of installation.

Start-up: follow accepted start-up procedures.

Operational testing: document equipment performance.

System PV: include repetition of tests after correcting deficiencies.
Post-substantial performance verification: to include fine-tuning.

U w N

Correct deficiencies and obtain approval from Departmental Representative after distinct
phases have been completed and before commencing next phase.

Document required tests on approved PV forms.

Failure to follow accepted start-up procedures will result in re-evaluation of equipment
by an independent testing agency selected by Departmental Representative. If results
reveal that equipment start-up was not in accordance with requirements, and resulted in
damage to equipment, the contractor shall be responsible for repairing damage,
re-commissioning, and re-testing.

START-UP DOCUMENTATION

The Contractor shall assemble start-up documentation and submit to Departmental
Representative for approval before commencement of commissioning.



Boiler Control Replacement, CSC Saskatchewan Penitentiary
Public Works and Government Services Canada

Prince Albert, Saskatchewan

Project No. R.079836.001

Section 01 91 13

GENERAL COMMISSIONING
(CX) REQUIREMENTS

Page 4

1.13

1.14

1.15

1.16

1.17

1.18

Start-up documentation to include:

1 Factory and on-site test certificates for specified equipment.

2 Pre-start-up inspection reports.

3 Signed installation/start-up check lists.

A4 Start-up reports,

5 Step-by-step description of complete start-up procedures, to permit Departmental

Representative to repeat start-up at any time.

OPERATION AND MAINTENANCE OF EQUIPMENT AND SYSTEMS

After start-up, operate and maintain equipment and systems as directed by
equipment/system manufacturer and coordinate with SaskPen.

Develop written maintenance program, with assistance of manufacturer(s) where
necessary, and submit Departmental Representative for approval before implementation.

Operate and maintain systems for length of time required for commissioning to be
completed. Coordinate with SaskPen.

After completion of commissioning, operate and maintain systems until issuance of
certificate of substantial completion.
TEST RESULTS

If start-up, testing and/or PV produce unacceptable results, repair, replace or repeat
specified starting and/or PV procedures until acceptable results are achieved.

Provide manpower and materials, assume costs for re-commissioning.

START OF COMMISSIONING

Notify Departmental Representative at least 5 days prior to start of Cx.

Start Cx after elements of building affecting start-up and performance verification of
systems have been completed.

WITNESSING COMMISSIONING

Departmental Representative to witness activities and review and approve results.

AUTHORITIES HAVING JURISDICTION

Where specified start-up, testing or commissioning procedures duplicate verification
requirements of authority having jurisdiction, arrange for authority to witness procedures
so as to avoid duplication of tests and to facilitate expedient acceptance of facility.

Obtain certificates of approval, acceptance and compliance with rules and regulation of
authority having jurisdiction.

Provide copies to Departmental Representative within 5 days of test and with Cx report.

EXTRAPOLATION OF RESULTS

Where Cx of weather, occupancy, or seasonal-sensitive equipment or systems cannot be
conducted under near-rated or near-design conditions, extrapolate part-load results to
design conditions when approved by Departmental Representative in accordance with
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1.20

121

1.22

1.23

1.24

1.25

Part 2
2.1

Part 3
3.1

equipment manufacturer's instructions, using manufacturer's data, with manufacturer's
assistance and using approved formulae.
DEFICIENCIES, FAULTS, DEFECTS

Correct deficiencies found during start-up and Cx to satisfaction of Departmental
Representative Report problems, faults or defects affecting Cx to Departmental
Representative in writing. Stop Cx until problems are rectified. Proceed with written
approval from Departmental Representative

COMPLETION OF COMMISSIONING

Upon completion of Cx leave systems in normal operating mode.

Except for warranty and seasonal verification activities specified in Cx specifications,
complete Cx prior to issuance of substantial completion.

Cx to be considered complete when contract Cx deliverables have been submitted and
accepted by Departmental Representative

ACTIVITIES UPON COMPLETION OF COMMISSIONING

When changes are made to baseline components or system settings established during Cx
process, provide updated Cx form for affected item.

TRAINING

In accordance with Section 01 91 41 - Commissioning (Cx) - Training

MAINTENANCE MATERIALS, SPARE PARTS, SPECIAL TOOLS

Supply, deliver, and document maintenance materials, spare parts, and special tools as
specified in contract.

OCCUPANCY

Cooperate fully with Departmental Representative during stages of acceptance and
occupancy of facility.

OWNER'S PERFORMANCE TESTING

Performance testing of equipment or system by Departmental Representative will not
relieve Contractor from compliance with specified start-up and testing procedures.

Products
NOT USED

Execution
NOT USED
END OF SECTION
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Part1 General
11 SUMMARY
1 Contractor shall develop a Commissioning (Cx) Plan in accordance with this section and

Section 01 91 13 — General Commissioning Requirements.

1.2 REFERENCE STANDARDS
1 CSA Z320-11 (R2016) — Building Commissioning Standard
2 Underwriters' Laboratories of Canada (ULC)
1.3 GENERAL
1 Provide a fully functional facility:
1 Systems, equipment and components meet user's functional requirements before

2
3

date of acceptance, and operate consistently at peak efficiencies and within
specified energy budgets under normal loads.

O&M personnel have been fully trained in aspects of installed systems.
Complete documentation relating to installed equipment and systems.

Term "Cx" in this section means "Commissioning".

3 Use this Cx Plan as master planning document for Cx:

1

Outlines organization, scheduling, allocation of resources, documentation,
pertaining to implementation of Cx.

2 Communicates responsibilities of team members involved in Cx Scheduling,
documentation requirements, and verification procedures.

3 Sets out deliverables relating to O&M, process and administration of Cx.

4 Describes process of verification of how built works meet design requirements.

5 Produces a complete functional system prior to issuance of Certificate of
Occupancy.

.6 Management tool that sets out scope, standards, roles and responsibilities,
expectations, deliverables, and provides:
1 Overview of Cx.
2 General description of elements that make up Cx Plan.
3 Process and methodology for successful Cx.

4 Acronyms:

1 Cx - Commissioning.

2 EMCS - Energy Monitoring and Control Systems (Also ref. DDC Systems)

3 MSDS - Material Safety Data Sheets.

A4 Pl - Product Information.

5 PV - Performance Verification.
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.6 TAB - Testing, Adjusting and Balancing.

5 Commissioning terms used in this Section:
1 Bumping: short term start-up to prove ability to start and prove correct rotation.
2 Deferred Cx - Cx activities delayed for reasons beyond Contractor's control due

to lack of occupancy, weather conditions, need for heating/cooling loads.

14 DEVELOPMENT OF 100% CX PLAN

1 The Contractor shall submit a commissioning plan to the Departmental Representative
prior to the start of commissioning. The commissioning plan shall take into account:

Approved shop drawings and product data.

Approved changes to contract.

Contractor's project schedule.

Cx schedule.

Contractor's, sub-contractor's, suppliers' requirements.

Project construction team's and Cx team's requirements.
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15 EXTENT OF CX
1 Commission the following systems and equipment:

1 Boiler 1 Burner
Boiler 1 Local Boiler Control Panel
Boiler 2 Burner
Boiler 2 Local Boiler Control Panel

Boiler 1, 2, and 3 Drum Level Controllers and Economizer Temperature
Controllers

.6 Control Network

Master Boiler Control Panel
Operator Workstations

Modbus Master Controller
Pump Controller

Deaerator Controllers (Existing)
g Sensors and Actuators

1 Calibration and testing of all new, modified, or re-connected
sensors and actuators.

s Wi
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1.6 DELIVERABLES RELATING TO O&M PERSPECTIVES
1 General requirements:

1 Compile English documentation.

2 Documentation to be computer-compatible format ready for inputting for data
management.

2 Provide deliverables:
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1.7

1.8

Warranties.

Project record documentation.

Product data sheets.

Shop drawings.

Completed commissioning forms.

Inventory of spare parts, special tools and maintenance materials.
Training per Section 01 91 41.

N o ulh w i

DELIVERABLES RELATING TO THE CX PROCESS
General:

1 Start-up, testing and Cx requirements, conditions for acceptance and
specifications form part of relevant technical sections of these specifications.
Commissioning is the responsibility of the contractor, under the review and
approval of the Departmental Representative.

Definitions:
1 Cx as used in this section includes:
1 Cx of components, equipment, systems, subsystems, and integrated
systems.
2 Factory inspections and performance verification tests.

Deliverables: provide:

Startup, pre-Cx activities and documentation for systems, and equipment.
Completed installation checklists (ICL).

Completed product information (PI) report forms.

Completed performance verification (PV) report forms.

Results of Performance Verification Tests and Inspections.

Training Plans.

Cx Reports.

Prescribed activities during warranty period.

N s W R

Departmental Representative to participate.

START-UP

Start-up components, equipment and systems.

Departmental represenative to monitor all of these start-up activities.

1 Rectify start-up deficiencies to satisfaction of Departmental Representative
Performance Verification (PV):

1 Approved Cx Agent to perform.

1 Repeat when necessary until results are acceptable to Departmental
Representative.

2 Use modified procedures to suit project requirements.
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3 Departmental Representative to witness and certify reported results using
approved Pl and PV forms.

4 Departmental Representative to approve completed PV reports

1.9 CX REPORTS

1 Complete CX reports and checklists during the commissioning process, witnessed by the
Departmental Representative. Submit reports to the Departmental Representative for
review and acceptance.

2 Include completed and certified PV reports in properly formatted Cx Reports.

3 Final acceptance of commissioning reports by Departmental Representative.
1.10 ACTIVITIES DURING WARRANTY PERIOD

A Cx activities must be completed before issuance of Substantial Certificate, it is

anticipated that certain Cx activities may be necessary during Warranty Period, including:

1 Adjustments to controls programming and operator work stations to improve
system performance and user interface functionality.

1.11 TRAINING PLANS
1 Refer to Section 01 91 41 - Commissioning (Cx) - Training

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

END OF SECTION
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Part 1

11

1.2

General

SUMMARY

Sample commissioning forms are provided in this section. The contractor shall develop
and submit customized commissioning forms for each of the following:

A Boiler 1 Burner
2 Boiler 1 Local Boiler Control Panel
3 Boiler 2 Burner
4 Boiler 2 Local Boiler Control Panel
5 Boiler 1, 2, and 3 Drum Level Controllers and Economizer Temperature
Controllers
.6 Control Network
A Master Boiler Control Panel
2 Operator Workstations
3 Modbus Master Controller
A4 Pump Controller
5 Deaerator Controllers (Existing)
v Sensors and Actuators
1 Calibration and testing of all new, modified, or re-connected sensors and
actuators.

The Contractor shall submit the commissioning forms listed above to the Departmental
Representative for review and approval prior to the start of commissioning. The
Contractor or Departmental Representative may choose to request the inclusion of
additional commissioning forms at any point during the construction or commissioning.

INSTALLATION/START-UP CHECK LISTS

Include the following data:

1 Product manufacturer's installation instructions and recommended checks.
2 Special procedures as specified in relevant technical sections.
3 Items considered good installation and engineering industry practices deemed

appropriate for proper and efficient operation.

Equipment manufacturer's installation/start-up check lists are acceptable for use. As
deemed necessary by Departmental Representative supplemental additional data lists will
be required for specific project conditions.

Use check lists for equipment installation. Document check list verifying checks have
been made, indicate deficiencies and corrective action taken.

Use of check lists will not be considered part of commissioning process but will be
stringently used for equipment pre-start and start-up procedures.
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1.3

14

15

PRODUCT INFORMATION (Pl) REPORT FORMS

Product Information (PI) forms compiles gathered data on items of equipment produced
by equipment manufacturer, includes nameplate information, parts list, operating
instructions, maintenance guidelines and pertinent technical data and recommended
checks that is necessary to prepare for start-up and functional testing and used during
operation and maintenance of equipment. This documentation is included in the BMM at
completion of work.

Prior to Performance Verification (PV) of systems complete items on Pl forms related to
systems and obtain Departmental Representative's approval.

PERFORMANCE VERIFICATION (PV) FORMS

PV forms to be used for checks, running dynamic tests and adjustments carried out on
equipment and systems to ensure correct operation, efficiently and function
independently and interactively with other systems as intended with project requirements.

PV report forms include those developed by Contractor records measured data and
readings taken during functional testing and Performance Verification procedures.

Prior to PV of integrated system, complete PV forms of related systems and obtain
Departmental Representative's approval.

COMMISSIONING FORMS

Use Commissioning forms attached to verify installation and record performance when
starting equipment and systems.

Strategy for Use:

1

.10
A1
12

Contractor provides project-specific Commissioning forms from manufacturer
with Specification data included, to complement commissioning forms attached
to this section.

Contractor will provide required shop drawings information and verify correct
installation and operation of items indicated on these forms.

Confirm operation as per design criteria and intent.
Identify variances between design and operation and reasons for variances.

Verify operation in specified normal and emergency modes and under specified
load conditions.

Record analytical and substantiating data.
Verify reported results.

Form to bear signatures of recording technician and reviewed and signed off by
Departmental Representative.

Submit immediately after tests are performed.

Reported results in true measured Sl unit values.

Provide Departmental Representative with originals of completed forms.
Maintain copy on site during start-up, testing and commissioning period.
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Part 2 Products

2.1 Sample commissioning forms can be found on the following page.
Part 3 Execution

31 NOT USED

END OF SECTION



BURNER

Static Verification
REVISION #:

NAME:

CUSTOMER

COMPANY:

PROJECT

ADDRESS:

FILE NUMBER

DATE

: PWGSC

~— DGH

ENGINEERING wro.

: SASKPEN BOILER CONTROLS

: R.079836.001

: 04/09/2018

NAMEPLATE

MANUFACTURER

EQUIPMENT NO.

SERVICE

LOCATION

BURNER

DETAILS

COMMENTS

MANUFACTURER

MODEL NO.

SERIAL NO.

FIRING RATE (MBH)

FUEL TYPE

MOTOR (HP)

VOLTAGE / PHASE / FREQUENCY

BURNER

STATUS

COMMENTS

BOILER, BURNER, AND FLUE CLEAN AND FREE OF
DEBRIS

NO DAMAGE TO REFRACTORY OR COMBUSTION CHAIN

NO DAMAGE TO FLUES, CHIMNEYS, AND BOILER
JACKET

FLAME DETECTOR

MOUNTING PLATE

SLEEVE POSITION

GAS TRAIN

- INSTALLED TO DRAWINGS / SHOP DRAWINGS

- PIPE AND DEVICE SIZE CORRECT

- HIGH AND LOW PRESSURE SWITCHES

- AHJ INSPECTION COMPLETED

- VENTS INSTALLED

OIL TRAIN (COMPONENTS, SIZE, INSPECTION)

- INSTALLED TO DRAWINGS / SHOP DRAWINGS

- PIPE AND DEVICE SIZE CORRECT

COMBUSTION AIR INLET

PIPE INSULATION INSTALLED

COMBUSTION MANAGER / CONTROL PANEL

POWER SUPPLY CONNECTED

ALL LABELS VISIBLE

PRESSURE AND TEMPERATURE GAUGES INSTALLED

© Copyright 2011 Canadian Standards Association. All rights reserved.

[Static Verification] Page 1 of 4



BURNER

Static Verification
REVISION #:

NAME:

COMPANY:

ADDRESS:

CUSTOMER
PROJECT
FILE NUMBER
DATE

~— DGH

ENGINEERING wro.

: PWGSC

: SASKPEN BOILER CONTROLS
: R.079836.001

: 04/09/2018

STARTERS AND DISCONNECTS

BOILER FLUID AT CORRECT LEVEL

INSTALLED AS PER MANUFACTURER'S
RECOMMENDATIONS AND SPECIFICATIONS

BOILER SAFETIES - INSTALLATION AND OPERATION

BURNER SET TO MANUFACTURER’S SPECIFICATIONS

ALL SENSORS AND ACTUATORS CALIBRATED

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE

DATE

© Copyright 2011 Canadian Standards Association. All rights reserved.

[Static Verification] Page 2 of 4



BURNER

Start-Up
REVISION #:

NAME:

~— DGH

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

BURNER

STATUS COMMENTS

PILOT BURNER FLAME

MAIN BURNER FLAME

VENT DAMPER OPERATION

AIR PURGED FROM SYSTEM

AIR PURGED FROM GAS PIPING

GAS PIPING CHECKED FOR LEAKS

OIL PIPING CHECKED FOR LEAKS

BURNER FLAME SHAPE

MANUFACTURER'S START UP CHECKLIST ATTACHED

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved. [Start-Up] Page 3 of 4



BURNER

Functional Performance Testing
REVISION #:

NAME:

~— DGH

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

BURNER

STATUS COMMENTS

TEST LOCAL CONTROLS AND INTERLOCKS

TEST HIGH TEMPERATURE LIMIT

TEST IGNITION SYSTEM SAFETY DEVICE

TEST SAFETY SENSORS AND TRIPS

ACTUATION AND COORDINATION OF FUEL AND AIR
SENSORS VERIFIED

ADJUSTMENT OF FLAME SHAPE

TEST REMOTE MONITORING AND CONTROL THROUGH
NETWORK

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved. [Functional Performance Testing ] Page 4 of 4



DEAERATOR LEVEL CONTROLLER

Static Verification

REVISION #:

NAME:

~— DGH

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

DEAERATOR LEVEL CONTROLLER

STATUS COMMENTS

CONFIRM EXISTING CONTROLLER HAS BEEN
CONNECTED TO CONTROL NETWORK

ALL NEW WIRING ORGANIZED, PROTECTED, AND
LABELLED

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved. [Static Verification] Page 1 of 3



DEAERATOR LEVEL CONTROLLER

Start-Up
REVISION #:

NAME:

~— DGH

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

DEAERATOR LEVEL CONTROLLER

STATUS COMMENTS

TEST AND MONITOR CONTROL LOOP AT STARTUP

TEST SAFETIES AND INTERLOCKS

CONFIRM CONTROLLER CAN BE MONITORED AND
CONTROLLED FROM OWS

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved. [Start-Up] Page 2 of 3



DEAERATOR LEVEL CONTROLLER

Functional Performance Testing
REVISION #:

NAME:

~— DGH

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

DEAERATOR LEVEL CONTROLLER

STATUS COMMENTS

TEST ALARMS AND ERROR MESSAGES ON CONTROLLER
ARE RELAYED TO OWS VIA NETWORK

TEST DATALOGGING CAPABILTIES THROUGH
CONTROL NETWORK

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved. [Functional Performance Testing ] Page 3 of 3



DRUM LEVEL CONTROLLER

Static Verification
REVISION #:

NAME:

~— DGH

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

DRUM LEVEL CONTROLLER

STATUS COMMENTS

INSTALLED AS PER DRAWINGS & SPECIFICATIONS

INSTALLED AS PER MANUFACTURER'S INSTRUCTIONS

CONNECTED TO MASTER BOILER CONTROLLER

ALL CONNECTED SENSORS AND ACTUATORS
CALIBRATED (ATTACH ITEMIZED CHECKLIST)

SETPOINTS ENTERED

WIRING ORGANIZED, PROTECTED, AND LABELLED

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved. [Static Verification] Page 1 of 3



DRUM LEVEL CONTROLLER

Start-Up
REVISION #:

NAME:

~— DGH

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

DRUM LEVEL CONTROLLER

STATUS COMMENTS

TEST AND MONITOR CONTROL LOOP AT STARTUP

TEST SAFETIES AND INTERLOCKS

CAN BE MONITORED AND CONTROLLED FROM MASTER
BOILER CONTROLLER AND OWS

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved. [Start-Up] Page 2 of 3



DRUM LEVEL CONTROLLER

Functional Performance Testing
REVISION #:

NAME:

~— DGH

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

DRUM LEVEL CONTROLLER

STATUS COMMENTS

TEST ALARMS AND ERROR MESSAGES ON CONTROLLER
ARE RELAYED TO MASTER CONTROL PANEL AND OWS
VIA NETWORK

RECALIBRATE SENSORS, ACTUATORS, AND CONTROL
LOOP GAIN AS NECESSARY TO OPTIMIZE START-UP

TEST DATALOGGING CAPABILTIES THROUGH
CONTROL NETWORK

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved. [Functional Performance Testing ] Page 3 of 3



ECONOMIZER TEMPERATURE CONTROLLER /é&\
DGH

Static Verification

REVISION #:

NAME:

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

ECONOMIZER TEMP CONTROLLER

STATUS COMMENTS

INSTALLED AS PER DRAWINGS & SPECIFICATIONS

INSTALLED AS PER MANUFACTURER'S INSTRUCTIONS

CONNECTED TO CONTROL NETWORK

ALL CONNECTED SENSORS AND ACTUATORS
CALIBRATED (ATTACH ITEMIZED CHECKLIST)

SETPOINTS ENTERED

WIRING ORGANIZED, PROTECTED, AND LABELLED

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved.

[Static Verification] Page 1 of 3



ECONOMIZER TEMPERATURE CONTROLLER /é&\
DGH

Start-Up
REVISION #:

NAME:

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

ECONOMIZER TEMP CONTROLLER

STATUS COMMENTS

TEST AND MONITOR CONTROL LOOP AT STARTUP

TEST SAFETIES AND INTERLOCKS

CAN BE MONITORED AND CONTROLLED FROM OWS

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved. [Start-Up] Page 2 of 3



ECONOMIZER TEMPERATURE CONTROLLER

Functional Performance Testing
REVISION #:

NAME:

COMPANY:

ADDRESS:

CUSTOMER: PWGSC

~— DGH

ENGINEERING wro.

PROJECT: SASKPEN BOILER CONTROLS

FILE NUMBER: R.079836.001

DATE: 04/09/2018

ECONOMIZER TEMP CONTROLLER

STATUS

COMMENTS

TEST ALARMS AND ERROR MESSAGES ON CONTROLLER
ARE RELAYED TO OWS VIA NETWORK

RECALIBRATE SENSORS, ACTUATORS, AND CONTROL
LOOP GAIN AS NECESSARY TO OPTIMIZE START-UP

TEST DATALOGGING CAPABILTIES THROUGH
CONTROL NETWORK

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE

DATE

© Copyright 2011 Canadian Standards Association. All rights reserved.

[Functional Performance Testing ] Page 3 of 3




LOCAL BOILER CONTROL PANEL

Static Verification
REVISION #:

NAME:

~— DGH

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

LOCAL BOILER CONTROL PANEL

STATUS COMMENTS

INSTALLED AS PER DRAWINGS & SPECIFICATIONS

INSTALLED AS PER MANUFACTURER'S INSTRUCTIONS

INSTALLED WITH ECONOMIZER TEMPERATURE
CONTROLLER AND DRUM LEVEL CONTROLLER

CONNECTED TO MASTER BOILER CONTROL PANEL AND
CONTROL NETWORK

CAN BE MONITORED AND CONTROLLED FROM MASTER
BOILER CONTROL PANEL AND OWS

ALL CONNECTED SENSORS AND ACTUATORS
CALIBRATED (ATTACH ITEMIZED CHECKLIST)

CONTROL STRATEGY STAGING CONFIGURED AS
INDICATED ON DRAWINGS AND SPECS

PANEL SECURLY MOUNTED

WIRING ORGANIZED, PROTECTED, AND LABELLED

POWER CONNECTED

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved. [Static Verification] Page 1 of 3



LOCAL BOILER CONTROL PANEL

Start-Up
REVISION #:

NAME:

~— DGH

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

LOCAL BOILER CONTROL PANEL

STATUS COMMENTS

TEST BOILER AND BURNER START-UP PROCESSES

ATTACH MANUFACTURER'S START-UP CHECKLIST

TEST SAFETIES AND INTERLOCKS

TEST LOCAL AUDIBLE ALARM

TEST TO ENSURE BOILER CAN OPERATE
INDEPENDENTLY OF MASTER BOILER CONTROL PANEL
AND CONTROL NETWORK

TEST TO ENSURE BOILER CAN BE MONITORED AND
CONTROLLED REMOTELY VIA MASTER BOILER
CONTROL PANEL AND OWS

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved. [Start-Up] Page 2 of 3



LOCAL BOILER CONTROL PANEL

Functional Performance Testing
REVISION #:

NAME:

~— DGH

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

LOCAL BOILER CONTROL PANEL

STATUS COMMENTS

TEST ALARMS AND ERROR MESSAGES ON LOCAL
BOILER CONTROL PANEL ARE RELAYED TO MASTER
BOILER CONTROL PANEL AND OWS

RECALIBRATE SENSORS AND ACTUATORS AS
REQURIED

TEST DATALOGGING CAPABILTIES THROUGH MASTER
CONTROL PANEL AND CONTROL NETWORK

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved. [Functional Performance Testing ] Page 3 of 3



MASTER BOILER CONTROL PANEL

Static Verification
REVISION #:

NAME:

~— DGH

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

MASTER BOILER CONTROL PANEL

STATUS COMMENTS

INSTALLED AS PER DRAWINGS & SPECIFICATIONS

INSTALLED AS PER MANUFACTURER'S INSTRUCTIONS

ATTACH MANUFACTURER'S START-UP CHECKLIST

CONNECTED TO CONTROL NETWORK

CAN BE MONITORED AND CONTROLLED REMOTELY
FROM OWS

CONNECTED TO BOILER 1, 2, and 3 LOCAL BOILER
CONTROL PANELS

CONNECTED TO BOILER 1, 2, and 3 DRUM LEVEL
CONTROLLERS

WIRING ORGANIZED, PROTECTED, AND LABELLED

LEAD, LAG, AND OPERATIONAL SETPOINTS ENTERED

DATA LOGGING FUNCTIONALITY CONFIGURED

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved. [Static Verification] Page 1 of 3



MASTER BOILER CONTROL PANEL

Start-Up
REVISION #:

NAME:

~— DGH

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

MASTER BOILER CONTROL PANEL STATUS COMMENTS
TEST LEAD/LAG OPERATION AND BOILER MODULATION
TEST SAFETIES AND INTERLOCKS
GENERAL COMMENTS:
POSITION/TITLE SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved. [Start-Up] Page 2 of 3



MASTER BOILER CONTROL PANEL

Functional Performance Testing
REVISION #:

NAME:

~— DGH

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

MASTER BOILER CONTROL PANEL

STATUS COMMENTS

TEST ALARMS AND ERROR MESSAGES ON MASTER
CONTROL PANEL ARE RELAYED TO OWS VIA NETWORK

TEST DATALOGGING CAPABILTIES THROUGH
CONTROL NETWORK

TEST LOCAL AUDIBLE ALARM

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved. [Functional Performance Testing ] Page 3 of 3



MODBUS MASTER BOILER CONTROLLER /7 CONTROL NETWORK /é&\
DGH

Static Verification

REVISION #:

NAME:

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

MODBUS MASTER CONTROLLER
/ CONTROL NETWORK

STATUS COMMENTS

INSTALLED AS PER DRAWINGS & SPECIFICATIONS

INSTALLED AS PER MANUFACTURER’S INSTRUCTIONS

ATTACH MANUFACTURER'S START-UP CHECKLIST

CONNECTED TO CONTROL NETWORK AND ANCILLARY
CONTROLLERS AND SENSORS

WIRING ORGANIZED, PROTECTED, AND LABELLED

DATA LOGGING FUNCTIONALITY CONFIGURED

ALL CONTROLS EQUIPMENT CONNECTED TO
ESSENTIAL POWER SUPPLY OR UPS BACKUP

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved. [Static Verification] Page 1 of 3



MODBUS MASTER BOILER CONTROLLER /7 CONTROL NETWORK /‘é&*\
DGH

Start-Up
REVISION #:

NAME:

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

MODBUS MASTER CONTROLLER
/ CONTROL NETWORK

STATUS COMMENTS

CONFIRM NETWORK OPERATION VIA OWS

OPTIMIZE NEWTWORK SPEEDS AND OWS PARAMETER
REFRESH RATES

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved. [Start-Up] Page 2 of 3



MODBUS MASTER BOILER CONTROLLER /7 CONTROL NETWORK /‘é&*\
DGH

Functional Performance Testing
REVISION #:

NAME:

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

MODBUS MASTER CONTROLLER
/ CONTROL NETWORK

STATUS COMMENTS

RESOLVE ALL ISSUES IDENTIFIED IN STATIC
VERIFICATION AND START-UP

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved. [Functional Performance Testing ] Page 3 of 3



OPERATOR WORK STATION

Static Verification
REVISION #:

NAME:

~— DGH

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

Oows

STATUS COMMENTS

INSTALLED AS PER DRAWINGS & SPECIFICATIONS

INSTALLED AS PER MANUFACTURER'S INSTRUCTIONS

CONNECTED TO CONTROL NETWORK

GRAPHICS PROGRAMMED AND CONTROLS SIMULATED
OFFLINE

UPS CONNECTED

PRINTER CONNECTED

REPORT GENERATION TESTED

WIRING ORGANIZED, PROTECTED, AND LABELLED

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved.

[Static Verification] Page 1 of 3



OPERATOR WORK STATION

Start-Up
REVISION #:

NAME:

~— DGH

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

Oows

STATUS COMMENTS

SENSORS, CAN BE MONITORED AND CONTROLLED
REMOTELY FROM THE OWS:

CONFIRM THE FOLLOWING DEVICES, AND CONNECTED

- Boiler 1 Local Control Panel

- Boiler 2 Local Control Panel

- Boiler 3 Local Control Panel

- Boiler 1 Economizer Temperature Controller

- Boiler 2 Economizer Temperature Controller

- Boiler 3 Economizer Temperature Controller

- Master Boiler Control Panel

- Boiler 1 Drum Level Controller

- Boiler 2 Drum Level Controller

- Boiler 3 Drum Level Controller

- Deaerator Level Controller 1

- Deaerator Level Controller 2

- Pump Controller (Feedwater and Hotwell Pumps)

- Steam Flow (x5)

- City Water Pressure

- Deaerator Pressure

- Instrument Air Pressure

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved. [Start-Up] Page 2 of 3



OPERATOR WORK STATION

Functional Performance Testing
REVISION #:

NAME:

~— DGH

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

Oows

STATUS COMMENTS

TEST ALARMS AND ERROR MESSAGES ON ALL
CONNECTED PANELS AND CONTROLLERS ARE RELAYED
TO OWS VIA NETWORK

TEST DATALOGGING CAPABILTIES THROUGH
CONTROL NETWORK

TEST AUDIBLE AND VISUAL ALARMS ON OWS

TEST AUDIBLE AND VISUAL ALARMS ON NETWORK

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved. [Functional Performance Testing ] Page 3 of 3



PUMP CONTROLLER

Static Verification
REVISION #:

NAME:

~— DGH

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

PUMP CONTROLLER

STATUS COMMENTS

INSTALLED AS PER DRAWINGS & SPECIFICATIONS

INSTALLED AS PER MANUFACTURER'S INSTRUCTIONS

ATTACH MANUFACTURER'S START-UP CHECKLIST

CONNECTED TO CONTROL NETWORK

CAN BE MONITORED AND CONTROLLED REMOTELY
FROM OWS

FEEDWATER AND HOTWELL PUMPS CONNECTED

WIRING ORGANIZED, PROTECTED, AND LABELLED

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved.

[Static Verification] Page 1 of 3



PUMP CONTROLLER

Start-Up
REVISION #:

NAME:

~— DGH

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

PUMP CONTROLLER

STATUS COMMENTS

CONFIRM IN EVENT SIGNAL WITH CONTROL NETWORK
IS LOST, CONTROLLER MAINTAINS PUMP OPERATION
ACCORDING TO LAST SIGNAL RECEIVED UNTIL
CONNECTION IS REGAINED

CONFIRM PUMP STATUS MONITORING AT OWS

GENERAL COMMENTS:

POSITION/TITLE

SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved.

[Start-Up] Page 2 of 3



PUMP CONTROLLER

Functional Performance Testing

REVISION #:

NAME:

~— DGH

ENGINEERING wro.

CUSTOMER: PWGSC

COMPANY:

PROJECT: SASKPEN BOILER CONTROLS

ADDRESS:

FILE NUMBER: R.079836.001

DATE: 04/09/2018

PUMP CONTROLLER STATUS COMMENTS
ADDRESS ISSUES IDENTIFIED IN STATIC
VERIFICATION OR START-UP CHECKS
GENERAL COMMENTS:
POSITION/TITLE SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved.
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SENSORS AND ACTUATORS P
DGH

STATIC VERIFICATION/START-UP/FUNCTIONAL PERFORMANCE TESTING S SINEERTNE o,

REVISION #:

NAME: CUSTOMER: PWGSC

COMPANY: PROJECT: SASKPEN BOILER CONTROLS
ADDRESS: FILE NUMBER: R.079836.001

DATE: 04/09/2018

SENSORS COMMENTS

List all sensors/actuators below. Group devices
according to associated system on separate forms.

WIRING LABELLED AND PROTECTED
SENSOR/ACTUATOR LABELLED
SENSOR/ACTUATOR CALIBRATED

WIRING CONNECTED
CONTROL VERIFIED

© Copyright 2011 Canadian Standards Association. All rights reserved. COMISSIONING FORMS Page 1 of 2



SENSORS AND ACTUATORS P
DGH

STATIC VERIFICATION/START-UP/FUNCTIONAL PERFORMANCE TESTING S SINEERTNE o,

REVISION #:

NAME: CUSTOMER: PWGSC

COMPANY: PROJECT: SASKPEN BOILER CONTROLS
ADDRESS: FILE NUMBER: R.079836.001

DATE: 04/09/2018

fa)
= a
£lo|E
'_
o4z
| 2| o
SENSORS g Bla COMMENTS
NEIEIE
List all sensors/actuators below. Group devices g Z 21519
according to associated system on separate forms. QluYlglRlE
Z12|2|2 |8
SEIEEE
o Nl NG
SEEEE
Zl2|lalalE
AEHHEE
Sl2|lvw|lwl|lO0
GENERAL COMMENTS:
POSITION/TITLE SIGNATURE DATE

© Copyright 2011 Canadian Standards Association. All rights reserved. COMISSIONING FORMS Page 2 of 2



Boiler Control Replacement, CSC Saskatchewan Penitentiary Section 01 91 41

Public Works and Government Services Canada

COMMISSIONING: TRAINING

Prince Albert, Saskatchewan Page 1
Project No. R.079836.001

Part 1

11

1.2

13

14

15

General

TRAINEES

Trainees: personnel selected for operating and maintaining this facility. Includes Facility
Manager, building operators, maintenance staff, security staff, and technical specialists as
required.

Trainees will be available for training during later stages of construction for purposes of
familiarization with systems.

INSTRUCTORS
Contractor to provide instruction on the following:

1

Start-up, operation, shut-down of equipment, components and systems installed
or changed through this project.

Control features, reasons for, results of, implications on associated systems of,
adjustment of set points of control and safety devices.

Instructions on servicing, maintenance and adjustment of systems, equipment and
components.

TRAINING OBJECTIVES
Training to be detailed and duration to ensure:

1

O wN

Safe, reliable, and effective operation of systems in normal and emergency
modes under all conditions.

Effective on-going inspection, measurements of system performance.
Proper preventive maintenance, diagnosis and trouble-shooting.
Ability to update documentation.

Ability to operate equipment and systems under emergency conditions until
appropriate qualified assistance arrives.

TRAINING MATERIALS
Instructors to be responsible for content and quality.

Training materials to include:

1
2

"As-Built" Contract Documents.
O&M Manual.

Departmental Representative will review training manuals.

Training materials to be in a format that permits future training procedures to same
degree of detail.

SCHEDULING
Training will be included in the Commissioning Schedule created by the Contractor.



Boiler Control Replacement, CSC Saskatchewan Penitentiary Section 01 91 41
Public Works and Government Services Canada COMMISSIONING: TRAINING
Prince Albert, Saskatchewan Page 2
Project No. R.079836.001

2

3

A4
1.6

A

2
1.7

A
Part 2
2.1
Part 3
3.1

Deliver training during regular working hours,

Training to consist of two sessions, each covering the same content, each 4 hours in
length. All trainees will attend one of two sessions.

Training to be completed prior to acceptance of facility.

RESPONSIBILITIES
Contractor is responsible for preparation, coordination, and implementation of training.

Upon completion of training, provide written report, signed by Instructors, witnessed by
Departmental Representative.

TRAINING CONTENT

Training to include demonstrations by Instructors using the installed equipment and
systems.

Products

NOT USED
Execution

Record one training session on video and include the video in the operations and
maintenance manual. The video shall be stored in the manual on a flash drive.

END OF SECTION
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	011100
	Part 1 General
	1.1 WORK COVERED BY CONTRACT DOCUMENTS
	.1 Work of this Contract involves control and burner upgrades for existing steam boilers at the Saskatchewan Penitentiary in Prince Albert, Alberta.
	.2 Perform work in accordance with CSC Saskatchewan Penitentiary Technical Requirements and Institutional Requirements for Contractors. Perform all work indicated on the drawings including work, but not limited to, the following:
	.1 Demolition
	.1 Remove and dispose of existing burners on Boilers 1 and 2.
	.2 Remove and dispose of gas and oil trains for Boilers 1 and 2. Refer to drawings for details.
	.3 Remove and dispose of local boiler control panels for Boilers 1 and 2. Retain, in place and well labelled, all controls wiring connected to existing sensors and valves.
	.4 Remove and dispose of existing air compressors and compressed air piping for boilers 1 and 2.
	.5 Remove and dispose of motor control center (MCC).
	.6 Remove and dispose of power supply cable from existing switchgear C13-E to MCC.
	.7 Remove and dispose of power supply cables from MCC to Boiler 1, Boiler 2, Boiler 3, Boiler 1 and 2 Air Compressors, and Feedwater Pump No. 1. The power supply cable from MCC to Feedwater Pump No. 1 is already disconnected at the pump and has been r...
	.8 Remove and dispose of existing control panel located in control room. Retain, in place and well labelled, all controls wiring connected to existing sensors and valves.
	.9 Remove and retain two existing desks and two existing computers from control room.

	.2 Construction
	.1 Supply and install new burners for Boilers 1 and 2. Modify the front wall refractory and mounting plate on each boiler to accommodate the new burners.
	.2 Supply and install new gas and oil trains as shown on drawings.
	.3 Supply and install new power supply cables and breakers on existing switchgear C-13E for Boilers 1, 2 and 3.
	.4 Supply and install new local control panels for Boilers 1 and 2. Mount the new boiler control panels where the existing control panels were removed.
	.5 Supply and install new Master Boiler Control Panel in the control room.
	.6 Supply and install new controls network to monitor boilers, economizers, and feedwater systems. Supply and install new controls cabinet in controls room to contain equipment and cabling. Utilize existing sensors and controllers as shown on drawings.
	.7 Supply and install new conduit and cabling for controls network.
	.8 Supply and install new conduit and power supply circuits on existing Panel C-13A for:
	.1 Master Boiler Control Panel;
	.2 Controls Cabinet.
	.3 OWS 2

	.9 Supply and install two new Operator Work Stations (OWS) in the control room and connect to new control network. Provide programming and graphics to display and control boiler and ancillary device operating parameters.
	.10 Commission all upgrades, including:
	.1 Boiler 1 and 2 burners;
	.2 Boiler 1 and 2 gas and oil trains;
	.3 Local Boiler Control Panels (combustion management systems);
	.4 Master Boiler Control Panel;
	.5 Boiler control network;
	.6 Operator Work Stations 1 and 2;
	.7 Boilers 1, 2 and 3.

	.11 Enclose and finish hole in wall of control room left by removed control panel. Repaint patched hole.
	.12 Return two existing desks to control room.

	Note: Demolition and construction work must be staged to minimize boiler downtime. Refer to staging in article 1.2.5 Work Sequence.

	.3 Expedite procurement and delivery of all equipment and supplies to within 6 weeks of award of contract. Delivery of burners is identified as critical to the project schedule. Expedite delivery of burners to site within 6 weeks of award of contract.
	.4 Work includes demolition of all existing systems that are to be replaced in the above work. Any areas damaged during the demolition and renovation of the facility (cut-outs, patching, holes, etc.) must be repaired to its original state.
	.5 Any penetrations made throughout the work, must be properly covered and sealed. Any penetrations through existing fire rated walls or ceilings must be fire stopped.
	.6 Remove all waste material off site and dispose of the waste according to Section 01 74 21 and in compliance with the Rural Municipality regulations.
	.7 All work on site must be under supervision of Saskatchewan Penitentiary escorts.
	.8 Work also includes start-up, commissioning, and training of all systems installed and modified.
	.9 All materials and workmanship must be as per stamped plans and specifications within.

	1.2 WORK SEQUENCE
	.1 Construct Work in stages to accommodate Owner's need to generate steam throughout duration of construction. Demolition, construction, and commissioning work shall be performed concurrently for various aspects of the project, were necessary, to avoi...
	.2 Commissioning of each boiler shall be completed and the boiler operation turned over to CSC before the next boiler is removed from service. Each boiler must be fully operational and able to run independently off its local control panel before being...
	.3 The contractor shall be responsible for operating each boiler from the time the boiler is removed from service for upgrades until the boiler is fully operational, commissioned, and turned over to CSC.
	.4 Contractor to provide a construction schedule, including a staging plan, for review and approval by Departmental Representative prior to start of work. Owner shall be consulted on the development of the construction schedule and shall be involved i...
	.5 Required stages:
	.1 Controls Network Installation
	Prior to the start of any demolition, equipment for the new controls network will be installed and commissioned. The controls network will be partially commissioned in advance of the replacement of local boiler controls on Boilers 1 and 2 to facilitat...
	.1 Installation of new controls cabinet in control room;
	.2 Installation of new master modbus controller and ancillary process controllers (economizers, feedwater, pressure monitors, etc.) and network controllers;
	.3 Installation of new controls conduit;
	.4 Installation of new controls wiring (partial);
	.5 Re-routing of existing controls wiring (where necessary) from existing control panel to new control cabinet.
	.6 Installation of new power supply circuit for controls cabinet;
	.7 Installation of one new Operator Work Station, complete with graphics;
	.8 Commissioning of controls network (partial - without connection to boilers);

	.2 Master Boiler Control Panel Installation
	Similar to the controls network, the master boiler control panel will be installed and commissioned (partially) prior to any demolition to facilitate quick switchover from the existing control panel to new controls network. At the end of this stage, B...
	.1 Installation of new master boiler controls panel in control room;
	.2 Installation of new power supply circuit for master boiler control panel;
	.3 Connection of master boiler controls panel to controls network;
	.4 Connection of Boiler 3 local control panel to master control panel.
	.5 Commissioning of master boiler controller (partial - integrate control of Boiler 3);
	.6 Commissioning of controls network (partial – to integrate monitoring and control of Boiler 3 through Operator Work Station).

	.3 Power Supply Replacement
	The existing MCC will be removed and select equipment will be reconnected directly to existing switchgear C-13E using new power cables.
	Replacement of power supply for Boilers 1, 2, and 3 shall be staged to avoid interruptions to steam production. The power supply for Boiler 3 will be replaced first, while Boilers 1 and 2 remain connected to the MCC until their burners and control pan...
	Overall, power supply replacement will involve the following:
	1. The following devices will be disconnected from the existing MCC:
	a. Boiler 1
	b. Boiler 2
	c. Boiler 3
	d. Feedwater Pump No.1
	e. Air Compressor 1
	f. Air Compressor 2
	2. The following devices will be reconnected to the existing switchgear C-13E using new power cables:
	a. Boiler 1
	b. Boiler 2
	c. Boiler 3
	The power supply for Feedwater Pump No. 1 is no longer fed from the MCC, so the existing starter and power cable removed for this device will be removed and not replaced. The power supply for Air Compressors 1 and 2 will be removed and not replaced be...

	.4 Boiler 1 Burner and Controls Replacement
	During this stage, Boiler 2 will continue to be controlled by the existing control panel and Boiler 3 will be controlled by the new control network. Operators will manually modulate the output of Boilers 2 and 3 through these two systems. At the end o...
	1. Replacement of burner, including modifications to front wall refractory and mounting plate;
	2. Replacement of gas and oil trains;
	3. Replacement of power supply cable (see above);
	4. Replacement of local boiler control panel;
	5. Connection of local boiler control panel to new control network;
	6. Commissioning of burner, boiler, and local boiler controls.
	7. Commissioning of master boiler control panel (partial – to integrate monitoring and control of Boiler 1)
	8. Commissioning of controls network (partial – to integrate monitoring and control of Boiler 1 through Operator Work Station)
	.5 Boiler 2 Burner and Controls Replacement
	During this stage, Boilers 1 and 3 will be controlled by the new control network. At the end of this stage, Boiler 2 will also controlled through the new control network. Boiler 2 will be taken out of service and the following work will be performed:
	1. Replacement of burner, including modifications to front wall refractory and mounting plate;
	2. Replacement of select components of gas and oil trains;
	3. Replacement of power supply cable (see above);
	4. Replacement of local boiler control panel;
	5. Connection of local boiler control panel to new control network;
	6. Commissioning of burner, boiler, and local boiler controls.
	7. Commissioning of master boiler control panel (partial – to integrate monitoring and control of Boiler 2)
	8. Commissioning of controls network (partial – to integrate monitoring and control of Boiler 2 through Operator Work Station)
	.6 Demolition of Air Compressors 1 and 2
	Existing air compressors 1 and 2 will be removed and disposed of. New burners on Boilers 1 and 2 do not require an external source of compressed air.
	.7 Demolition of Existing Control Panel
	The existing control panel will be removed and disposed of, including all controllers and equipment contained within. Select existing wiring will remain routed up from the basement and across the floor of the control room in conduit to the new control...
	.8 Restoration of Control Room
	The hole in the control room wall that was created when the control panel was removed will be patched. Interior and exterior walls of the control room will be repainted. Desks will be returned to the control room and a second Operator Work Station wil...
	.9 Verification and Final Commissioning
	All new and modified systems will be verified and final adjustments and commissioning will be conducted.

	.6 Refer to Section 01 32 16 for Project Schedule requirements.
	.7 Maintain fire access/control.

	1.3 CONTRACTOR USE OF PREMISES
	.1 Limit use of premises for work to accommodate the continued use of the building within as a secure maximum detention facility.
	.2 Co-ordinate use of premises under direction of Departmental Representative
	.3 Obtain and pay for use of additional storage or work areas needed for operations under this Contract.
	.4 Remove or alter existing work to prevent injury or damage to portions of existing work which remain.
	.5 Repair or replace portions of existing work which have been altered during construction operations to match existing or adjoining work, as directed by Departmental Representative
	.6 At completion of operations condition of existing work: equal to or better than that which existed before new work started.

	1.4 OWNER OCCUPANCY
	.1 Owner will occupy premises during entire construction period for execution of normal operations. Work is contained within the powerhouse. This building is not used to house inmates; however, select inmates do work within the building.
	.2 Co-operate with Owner in scheduling operations to minimize conflict and to facilitate Owner usage.

	1.5 EXISTING SERVICES
	.1 Notify Departmental Representative and utility companies of intended interruption of services and obtain required permission.
	.2 Where work involves breaking into or connecting to existing services, give Departmental Representative 48 hours notice for necessary interruption of mechanical or electrical service throughout course of work. Minimize duration of interruptions.
	.3 Submit schedule to and obtain approval from Departmental Representative for any shut-down or closure of active service or facility including power and communications services. Adhere to approved schedule and provide notice to affected parties.
	.4 It is critical that sufficient building heat must be maintained at all times and that a minimum of two boilers be operational at all times during construction. The contractor is responsible for keeping boilers operational and for resolving issues r...
	.5 Provide temporary services when directed by Departmental Representative to maintain critical building and systems.
	.6 Where unknown services are encountered, immediately advise Departmental Representative and confirm findings in writing.
	.7 Protect, relocate or maintain existing active services. When inactive services are encountered, cap off in manner approved by authorities having jurisdiction.
	.8 Record locations of maintained, re-routed and abandoned service lines.

	1.6 DOCUMENTS REQUIRED
	.1 Maintain at job site, one copy each document as follows:
	.1 Contract Drawings.
	.2 Specifications.
	.3 Addenda.
	.4 Reviewed Shop Drawings.
	.5 List of Outstanding Shop Drawings.
	.6 Change Orders.
	.7 Other Modifications to Contract.
	.8 Field Test Reports.
	.9 Copy of Approved Work Schedule.
	.10 Health and Safety Plan and Other Safety Related Documents.
	.11 Other documents as specified.



	Part 2 Products
	2.1 In accordance with specifications provided in each section.

	Part 3 Execution
	3.1 In accordance with specifications provided in each section.


	011400 Work Restrictions
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 01 11 00 – Summary of Work.

	1.2 ACCESS AND EGRESS
	.1 Design, construct and maintain temporary "access to" and "egress from" work areas, including stairs, runways, ramps or ladders, independent of finished surfaces and in accordance with relevant municipal, provincial and other regulations.

	1.3 USE OF SITE AND FACILITIES
	.1 Execute work with least possible interference or disturbance to normal use of premises. Make arrangements with Departmental Representative to facilitate work as stated.
	.2 Maintain existing services to building and provide for personnel and vehicle access.
	.3 Where security is reduced by work provide temporary means to maintain security, temporary security must be specified to be reviewed and approved by CSC.
	.4 Departmental Representative will assign sanitary facilities for use by Contractor's personnel. Keep facilities clean.
	.5 Closures: protect work temporarily until permanent enclosures are completed.

	1.4 ALTERATIONS, ADDITIONS OR REPAIRS TO EXISTING BUILDING
	.1 Execute work with least possible interference or disturbance to normal use of premises. Arrange with Departmental Representative to facilitate execution of work.

	1.5 EXISTING SERVICES
	.1 Notify Departmental Representative and utility companies of intended interruption of services and obtain required permission.
	.2 Where Work involves breaking into or connecting to existing services, give Departmental Representative 48 hours of notice for necessary interruption of mechanical or electrical service throughout course of work. Keep duration of interruptions to a ...

	1.6 SPECIAL REQUIREMENTS
	.1 Perform Work in accordance with CSC Saskatchewan Penitentiary Technical Requirements and Institutional Requirements for Contractors.
	.2 Construction Escorts:
	.1 Departmental Representative will provide construction escort as required
	.2 Notify Departmental Representative 48 hours in advance of when an escort will be required

	.3 Carry out all Work Monday to Friday from 8:00 to 16:00 hours.
	.4 Ensure Contractor's personnel employed on site become familiar with and obey regulations including safety, fire, traffic and security regulations.

	1.7 SECURITY
	.1 Security clearances:
	.1 Personnel employed on this project will be subject to security check
	.2 Obtain requisite clearance as instructed by Departmental Representative
	.3 On award of contract the Departmental Representative will provide “Personnel Screening Request and Authorization” form, “Declaration Regarding Criminal Convictions” form, and “Security Screening Certificate and Briefing” form to the Contractor
	.4 These forms must be filled out for each person who will have access to the work area
	.5 These forms will be processed by the CISD and only persons passing this screening process will be allowed on site

	.2 Security escort:
	.1 Personnel employed on this project must be escorted when executing work in non-public areas during normal working hours. Personnel must be escorted in all areas after normal working hours.
	.2 Submit an escort request to Departmental Representative at least 7 days before service is needed. For requests submitted within time noted above, costs of security escort will be paid for by Departmental Representative. Cost incurred by late reques...
	.3 All contractors must sign in and out every day


	1.8 BUILDING SMOKING ENVIRONMENT
	.1 Comply with smoking restrictions. Smoking and vaping is not permitted.

	1.9 WORKING CONDITIONS
	.1 Subject to Institutional Security requirements, the Warden or designate shall permit the contractor as much freedom of action and movement as is reasonably possible and the contractor in turn shall be expected to cooperate with institutional person...

	1.10 OBSERVATION AND INSPECTION
	.1 Construction activity and all related movement of personnel and vehicles shall be subject to observation and inspection by institutional staff to ensure that security requirements are met.

	1.11 PARKING
	.1 The Warden or designate shall assign the area to be used by the construction personnel
	.2 All unattended vehicles must have windows closed, with doors locked, and keys removed
	.3 Vehicles must not contain any type of weapons or ammunition

	1.12 SHIPPING AND ACCESS TO THE SITE
	.1 Contractor shall verify with the Warden or designate the hours during which vehicles will be allowed to enter or leave the institution. Normal construction Work hours on site are 8:00 to 16:00
	.2 Contractor shall have all project material and equipment addressed in his/her name
	.3 The Warden or designate may prohibit or restrict access to any part of the institution
	.4 Private vehicles will not be allowed within the institution’s security wall or fence without special permission
	.5 Trucks delivering materials, equipment, and tools to the job will be allowed when the contents are certified at gate entrance. All vehicles are subject to search.

	1.13 TOOLS AND EQUIPMENT
	.1 The contractor shall maintain inventory of all tools and equipment. A copy of these tools and equipment shall be left with the officer
	.2 Contractor shall keep all tools and equipment under constant supervision and not leave them unattended.
	.3 Contractor shall store tools and equipment in places approved by Warden or designate
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	013119 Project Meetings
	Part 1 General
	1.1 ADMINISTRATIVE
	.1 Schedule and administer project meetings throughout the progress of the work at the call of Departmental Representative. Meetings will be held a minimum of every two weeks.
	.2 Departmental representative shall prepare agenda and minutes for construction meetings. Meeting minutes shall include significant proceedings and decisions and identify actions by parties.
	.3 Distribute written notice of each meeting four days in advance of meeting date to Departmental Representative
	.4 Provide physical space and make arrangements for meetings.
	.5 Reproduce and distribute copies of minutes within three days after meetings and transmit to meeting participants
	.6 Representative of Contractor, Subcontractor and suppliers attending meetings will be qualified and authorized to act on behalf of party each represents.

	1.2 PRECONSTRUCTION MEETING
	.1 Within 15 days after award of Contract, request a meeting of parties in contract to discuss and resolve administrative procedures and responsibilities.
	.2 Departmental Representative, Contractor, major Subcontractors, will be in attendance.
	.3 Establish time and location of meeting and notify parties concerned minimum 5 days before meeting.
	.4 Incorporate mutually agreed variations to Contract Documents into Agreement, prior to signing.

	1.3 PROGRESS MEETINGS
	.1 During course of Work and 1 week prior to project completion, schedule progress meetings.
	.2 Hold meetings at a minimum every 2 weeks.
	.3 Contractor, major Subcontractors involved in Work, Departmental Representative are to be in attendance.
	.4 Notify parties minimum 5 days prior to meetings.
	.5 Departmental Representative to record minutes of meetings and circulate to attending parties and affected parties not in attendance .
	.6 Agenda to include the following:
	.1 Review, approval of minutes of previous meeting.
	.2 Review of Work progress since previous meeting.
	.3 Field observations, problems, conflicts.
	.4 Problems which impede construction schedule.
	.5 Review of product/equipment delivery schedules.
	.6 Corrective measures and procedures to regain projected schedule.
	.7 Revision to construction schedule.
	.8 Progress schedule, during succeeding work period.
	.9 Review submittal schedules: expedite as required.
	.10 Review proposed changes for affect on construction schedule and on completion date.
	.11 Other business.



	Part 2 Products
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	Part 3 Execution
	3.1 NOT USED


	013216 Project Schedule
	Part 1 General
	1.1 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 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 hor...
	.3 Baseline: original approved plan (for project, work package, or activity), plus or minus approved scope changes.
	.4 Construction Work Week: Sunday to Saturday, inclusive, will provide seven day work week and define schedule calendar working days as part of Bar (GANTT) Chart submission.
	.5 Duration: number of work periods (not including holidays or other nonworking periods) required to complete activity or other project element. Usually expressed as workdays or workweeks.
	.6 Master Plan: summary-level schedule that identifies major activities and key milestones.
	.7 Milestone: significant event in project, usually completion of major deliverable.
	.8 Project Schedule: planned dates for performing activities and the 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...

	1.2 REQUIREMENTS
	.1 Ensure Schedule is practical and will remain within specified Contract duration.
	.2 Plan to complete Work in accordance with prescribed milestones and time frame.
	.3 Limit activity durations to maximum of approximately 14 working days, to allow for progress reporting.
	.4 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.
	.5 Carry out all Work Monday to Friday from 8:00 to 16:00 hours.
	.6 Complete Work to replace one burner and to return the associated boiler to service within 14 consecutive work days. Complete Work to replace burners on Boilers 1 and 2 and return boilers to service within 28 consecutive work days.
	.7 Return all three boilers to service no later than November 15, 2018.

	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Submit to Departmental Representative within 5 working days of Award of Contract Bar (GANTT) Chart as a project schedule for planning, monitoring and reporting of project progress.

	1.4 PROJECT MILESTONES
	.1 Project milestones form interim targets for Project Schedule.
	.1 Initial site visit and inspection of existing conditions;
	.2 Shop drawings, work plan, and pre-construction submissions;
	.3 Site mobilization;
	.4 Demolition (staged);
	.5 Work (staged);
	.6 Commissioning and testing;
	.7 Final inspections (Consultant, AHJ, and Departmental Representative)
	.8 Deficiencies;
	.9 Training;
	.10 Final certification;


	1.5 PROJECT SCHEDULE
	.1 Structure schedule to allow orderly planning, organizing and execution of Work as Bar Chart (GANTT).
	.2 Departmental Representative will review and return revised schedules within 2 working days.
	.3 Revise schedule based on Departmental Representative’s feedback and resubmit within 2 working days.
	.4 Accepted revised schedule will be used as baseline for updates.
	.5 Ensure detailed Project Schedule includes as minimum milestone and activity types as follows. Refer to Section 01 11 00 for staging details.
	.1 Award
	.2 Shop Drawings
	.3 Permits
	.4 Material Procurement
	.5 Mobilization
	.6 Controls Network Installation
	.7 Master Boiler Control Panel Installation
	.8 Power Supply Replacement
	.9 Boiler 1 Burner and Controls Replacement
	.10 Boiler 1 Returned to Service
	.11 Boiler 2 Burner and Controls Replacement
	.12 Boiler 2 Returned to Service
	.13 Demolition of Air Compressors 1 and 2
	.14 Demolition of Existing Control Panel
	.15 Restoration of Control Room
	.16 Verification and Commissioning


	1.6 PROJECT SCHEDULE REPORTING
	.1 Update Project Schedule on semi-weekly basis reflecting activity changes and completions, as well as activities in progress.
	.2 Include as part of Project Schedule, narrative report identifying Work status to date, comparing current progress to baseline, presenting current forecasts, defining problem areas, anticipated delays and impact with possible mitigation.

	1.7 PROJECT MEETINGS
	.1 Discuss Project Schedule at regular site meetings, identify activities that are behind schedule and provide measures to regain slippage. Activities considered behind schedule are those with projected start or completion dates later than current app...


	Part 2 Products
	2.1 NOT USED

	Part 3 Execution
	3.1 CONSTRUCTION SCHEDULE
	.1 Work must be staged in order to accommodate the Owner's need to generate steam throughout duration of construction.  Refer to Section 01 11 01 – Summary of Work for staging and work sequence requirements.
	.2 A minimum of two boilers must be operational at all times and therefore only one boiler can be removed from service at any time.
	.3 Return all three boilers to service no later than November 15, 2018.
	.4 Expedite procurement and delivery of all equipment and supplies to within 6 weeks of award of contract. Delivery of burners is identified as critical to the project schedule. Expedite delivery of burners to site within 6 weeks of award of contract.
	.5 Schedule work as follows:
	.1 Week 0 – Contract Award
	.2 Week 1 – Shop Drawing Submission
	.3 Week 1-6 – Material Procurement & Mobilization
	.4 Week 4-15 – On-Site Construction
	.5 Week 16-17 – Final Commissioning
	.6 Week 18 – Substantial Completion and Final Acceptance




	013300 Submittal Procedures
	Part 1 General
	1.1 ADMINISTRATIVE
	.1 Submit to Departmental 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 ...
	.2 Do not proceed with Work affected by submittal until review is complete.
	.3 Present shop drawings, product data, samples and mock-ups in SI Metric units.
	.4 Where items or information is not produced in SI Metric units converted values are acceptable.
	.5 Review submittals prior to submission to Departmental 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 W...
	.6 Notify Departmental Representative, in writing at time of submission, identifying deviations from requirements of Contract Documents stating reasons for deviations.
	.7 Verify field measurements and affected adjacent Work are co-ordinated.
	.8 Contractor's responsibility for errors and omissions in submission is not relieved by Departmental Representative's review of submittals.
	.9 Contractor's responsibility for deviations in submission from requirements of Contract Documents is not relieved by Departmental Representative review.
	.10 Keep one reviewed copy of each submission on site.

	1.2 SHOP DRAWINGS AND PRODUCT DATA
	.1 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.
	.2 Submit drawings stamped and signed by Contractor to Departmental Representative for review and approval.
	.3 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 eq...
	.4 Adjustments made on shop drawings by Departmental Representative are not intended to change Contract Price. If adjustments affect value of Work, state such in writing to Departmental Representative prior to proceeding with Work.
	.5 Make changes in shop drawings as Departmental Representative may require, consistent with Contract Documents. When resubmitting, notify Departmental Representative in writing of revisions other than those requested.
	.6 Accompany submissions with transmittal letter, containing:
	.1 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.

	.7 Submissions include:
	.1 Date and revision dates.
	.2 Project title and number.
	.3 Name and address of:
	.1 Subcontractor.
	.2 Supplier.
	.3 Manufacturer.

	.4 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 Layout, showing dimensions, including identified field dimensions, and clearances.
	.2 Capacities.
	.3 Performance characteristics.
	.4 Standards.
	.5 Operating weight.
	.6 Wiring diagrams.
	.7 Single line and schematic diagrams.
	.8 Relationship to adjacent work.


	.8 After Departmental Representative's review, distribute copies.
	.9 Submit electronic copy of shop drawings for each requirement requested in specification Sections and as Departmental Representative may reasonably request.
	.10 Submit electronic copies of product data sheets or brochures for requirements requested in specification Sections and as requested by Departmental Representative where shop drawings will not be prepared due to standardized manufacture of product.
	.11 Submit electronic copies of test reports for requirements requested in specification Sections and as requested by Departmental 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 3 years of date of contract award for project.

	.12 Submit electronic copies of certificates for requirements requested in specification Sections and as requested by Departmental 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.

	.13 Submit electronic copies of manufacturer’s instructions for requirements requested in specification Sections and as requested by Departmental 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.

	.14 Submit electronic copies of Operation and Maintenance Data for requirements requested in specification Sections and as requested by Departmental Representative
	.15 Delete information not applicable to project.
	.16 Supplement standard information to provide details applicable to project.
	.17 If upon review by Departmental 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 wil...
	.18 The review of shop drawings by Public Works and Government Services Canada (PSPC) is for sole purpose of ascertaining conformance with general concept.
	.1 This review shall not mean that PSPC approves detail design inherent in shop drawings, responsibility for which shall remain with Contractor submitting same, and such review shall not relieve Contractor of responsibility for errors or omissions in ...
	.2 Without restricting generality of foregoing, Contractor is responsible for dimensions to be confirmed and correlated at job site, for information that pertains solely to fabrication processes or to techniques of construction and installation and fo...


	1.3 CERTIFICATES AND TRANSCRIPTS
	.1 Immediately after award of Contract, submit Workers' Compensation Board status.
	.2 Submit transcription of insurance immediately after award of Contract.
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	013529 06 Health and Safety
	Part 1 General
	1.1 REFERENCES
	.1 Canada Labour Code, Part 2, Canada Occupational Safety and Health Regulations
	.2 Province of Saskatchewan
	.1 The Saskatchewan Employment Act (S-15.1)


	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Submit site-specific Health and Safety Plan: Within 7 days after date of Notice to Proceed and prior to commencement of Work. Health and Safety Plan must include:
	.1 Results of site specific safety hazard assessment.
	.2 Results of safety and health risk or hazard analysis for site tasks and operation.

	.3 Submit 3 copies of Contractor's authorized representative's work site health and safety inspection reports to authority having jurisdiction, weekly Departmental Representative
	.4 Submit copies of reports or directions issued by Federal, Provincial and Territorial health and safety inspectors.
	.5 Submit copies of incident and accident reports.
	.6 Departmental Representative will review Contractor's site-specific Health and Safety Plan and provide comments to Contractor within 7 days after receipt of plan. Revise plan as appropriate and resubmit plan to Departmental Representative within 3 d...
	.7 Departmental Representative's review of Contractor's final Health and Safety plan should not be construed as approval and does not reduce the Contractor's overall responsibility for construction Health and Safety.
	.8 On-site Contingency and Emergency Response Plan: address standard operating procedures to be implemented during emergency situations.

	1.3 FILING OF NOTICE
	.1 File Notice of Project with Provincial authorities prior to beginning of Work.
	.2 Contractor shall agree to install proper site separation and identification in order to maintain time and space at all times throughout life of project.

	1.4 SAFETY ASSESSMENT
	.1 Perform site specific safety hazard assessment related to project.

	1.5 MEETINGS
	.1 Schedule and administer Health and Safety meeting with Departmental Representative prior to commencement of Work.

	1.6 PROJECT/SITE CONDITIONS
	.1 Work at site will involve contact with:
	.1 Operating equipment and mechanical and electrical service spaces.


	1.7 GENERAL REQUIREMENTS
	.1 Develop written site-specific Health and Safety Plan based on hazard assessment prior to beginning site Work and continue to implement, maintain, and enforce plan until final demobilization from site. Health and Safety Plan must address project spe...
	.2 Departmental Representative may respond in writing, where deficiencies or concerns are noted and may request re-submission with correction of deficiencies or concerns.
	.3 Contractor must be COR certified.

	1.8 RESPONSIBILITY
	.1 Be responsible for health and safety of persons on site, safety of property on site and for protection of persons adjacent to site and environment to extent that they may be affected by conduct of Work.
	.2 Comply with and enforce compliance by employees with safety requirements of Contract Documents, applicable federal, provincial, territorial and local statutes, regulations, and ordinances, and with site-specific Health and Safety Plan.

	1.9 COMPLIANCE REQUIREMENTS
	.1 Comply with O-1.1 Reg 1 - The Occupational Health and Safety Regulations, 1996
	.2 Comply with Canada Labour Code, Canada Occupational Safety and Health Regulations.

	1.10 UNFORSEEN HAZARDS
	.1 When unforeseen or peculiar safety-related factor, hazard, or condition occur during performance of Work, follow procedures in place for Employee's Right to Refuse Work in accordance with Acts and Regulations of Saskatchewan having jurisdiction and...
	.2 When unforeseen or peculiar safety-related factor, hazard, or condition occur during performance of Work, advise Health and Safety co-ordinator and follow procedures in accordance with Acts and Regulations of Province having jurisdiction and advise...

	1.11 HEALTH AND SAFETY CO-ORDINATOR
	.1 Employ and assign to Work, competent and authorized representative as Health and Safety Co-ordinator. Health and Safety Co-ordinator must:
	Have site-related working experience specific to activities associated with the work & working knowledge of occupational safety and health regulations.
	.1 Be responsible for completing Contractor's Health and Safety Training Sessions and ensuring that personnel not successfully completing required training are not permitted to enter site to perform Work.
	.2 Be responsible for implementing, enforcing daily and monitoring site-specific Contractor's Health and Safety Plan.


	1.12 POSTING OF DOCUMENTS
	.1 Ensure applicable items, articles, notices and orders are posted in conspicuous location on site in accordance with Acts and Regulations of Province having jurisdiction, and in consultation with Departmental Representative

	1.13 CORRECTION OF NON-COMPLIANCE
	.1 Immediately address health and safety non-compliance issues identified by authority having jurisdiction or by Departmental Representative
	.2 Provide Departmental Representative with written report of action taken to correct non-compliance of health and safety issues identified.
	.3 Departmental Representative may stop Work if non-compliance of health and safety regulations is not corrected.

	1.14 WORK STOPPAGE
	.1 Give precedence to safety and health of public and site personnel and protection of environment over cost and schedule considerations for Work.


	Part 2 Products
	2.1 NOT USED

	Part 3 Execution
	3.1 NOT USED


	014100
	Part 1 General
	1.1 SUMMARY
	.1 This Section references to laws, by laws, ordinances, rules, regulations, codes, orders of Authority Having Jurisdiction, and other legally enforceable requirements applicable to Work and that are; or become, in force during performance of Work.

	1.2 RELATED REQUIREMENTS
	.1 Section 02 82 00 - Asbestos Abatement - Minimum Precautions
	.2 Section 02 83 10 - Lead-Base Paint Abatement - Minimum Precautions

	1.3 REFERENCES TO REGULATORY REQUIREMENTS
	.1 Perform Work in accordance with National Building Code of Canada (NBC) including amendments up to tender closing date and other codes of provincial or local application provided that in case of conflict or discrepancy, more stringent requirements a...
	.2 Specific design and performance requirements listed in the specifications or indicated on the Drawings may exceed the minimum requirements established by the referenced Building Code; these requirements will govern over the minimum requirements lis...
	.1 Meet or exceed requirements of:
	.1 Contract documents.
	.2 Specified standards, codes and referenced documents.



	1.4 HAZARDOUS MATERIAL DISCOVERY
	.1 Asbestos: demolition of spray or trowel-applied asbestos is hazardous to health. Stop work immediately when material resembling spray or trowel-applied asbestos is encountered during demolition work. Notify Departmental Representative. Refer to Sec...

	1.5 BUILDING SMOKING ENVIRONMENT
	.1 Smoking and vaping is not permitted at the Saskatchewan Penitentiary.

	1.6 QUALITY ASSURANCE
	.1 Regulatory Requirements: Except as otherwise specified, Constructor shall apply for, obtain, and pay all fees associated with, permits, licenses, certificates, and approvals required by regulatory requirements and Contract Documents, based on Gener...
	.1 Regulatory requirements and fees in force on date of Bid submission, and
	.2 Any change in regulatory requirements or fees scheduled to become effective after date of tender submission and of which public notice has been given before date of tender submission



	Part 2 Products
	2.1 NOT USED

	Part 3  Execution
	3.1 NOT USED


	014500 Quality Control
	Part 1 General
	1.1 INSPECTION
	.1 Allow Departmental 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.
	.2 Give timely notice requesting inspection if Work is designated for special tests, inspections or approvals by Departmental Representative instructions, or law of Place of Work.
	.3 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.
	.4 Departmental 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 co...

	1.2 INDEPENDENT INSPECTION AGENCIES
	.1 Independent Inspection/Testing Agencies may be engaged by Departmental Representative for purpose of inspecting and/or testing portions of Work. Cost of such services will be borne by Departmental Representative
	.2 Provide equipment required for executing inspection and testing by appointed agencies.
	.3 Employment of inspection/testing agencies does not relax responsibility to perform Work in accordance with Contract Documents.
	.4 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 Departmental Representative at no cost ...
	.5 Notwithstanding any additional testing the Departmental Representative may undertake, the contractor is responsible to perform all required quality control testing as indicated in the plans and specifications and as required by all applicable codes

	1.3 ACCESS TO WORK
	.1 Allow inspection/testing agencies access to Work, off site manufacturing and fabrication plants.
	.2 Co-operate to provide reasonable facilities for such access.

	1.4 PROCEDURES
	.1 Notify appropriate agency and Departmental Representative in advance of requirement for tests, in order that attendance arrangements can be made.
	.2 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.
	.3 Provide labour and facilities to obtain and handle samples and materials on site. Provide sufficient space to store and cure test samples.

	1.5 REJECTED WORK
	.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 Departmental Representative as failing to conform to Contract Documents. Replace or r...
	.2 Make good other Contractor's work damaged by such removals or replacements promptly.
	.3 If in opinion of Departmental Representative it is not expedient to correct defective Work or Work not performed in accordance with Contract Documents, Departmental Representative will deduct from Contract Price difference in value between Work per...

	1.6 REPORTS
	.1 Submit electronic copies of inspection and test reports to Departmental Representative.
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	015200 Construction Facilities
	Part 1 General
	1.1 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures

	1.2 INSTALLATION AND REMOVAL
	.1 Prepare site plan indicating proposed location of staging area, if required.
	.2 Remove from site all such work after use.

	1.3 SCAFFOLDING
	.1 Scaffolding in accordance with CAN/CSA-S269.2, if required.

	1.4 HOISTING
	.1 Provide, operate and maintain hoists required for moving of workers, materials and equipment.
	.2 Hoists to be operated by qualified operator.

	1.5 SITE STORAGE/LOADING
	.1 Confine work and operations of employees by Contract Documents. Do not unreasonably encumber premises with products.
	.2 Do not load or permit to load any part of Work with weight or force that will endanger Work.

	1.6 CONSTRUCTION PARKING
	.1 Parking will be permitted on site.

	1.7 EQUIPMENT, TOOL AND MATERIALS STORAGE
	.1 All equipment and tools shall be removed from site daily.
	.2 Material storage shall not be allowed on-site unless approved otherwise. Provide requests for on-site material storage to Departmental Representative for review prior to start of construction.

	1.8 SANITARY FACILITIES
	.1 Departmental Representative and Security will provide sanitary facilities for contractor use during construction. Keep facilities clean.

	1.9 UTILITIES
	.1 Contractor may use existing site power. Contractor is responsible for setup of any required temporary service panels
	.2 Contractor may utilize existing site water supply.

	1.10 CLEAN-UP
	.1 Remove construction debris, waste materials, packaging material from work site daily.
	.2 Clean dirt or mud tracked onto paved or surfaced roadways.
	.3 Waste Management in accordance with Section 01 74 21.


	Part 2 Products
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	3.1 NOT USED


	017100
	Part 1 General
	1.1 LOCATION OF EQUIPMENT AND FIXTURES
	.1 Location of existing equipment, fixtures and outlets indicated or specified are to be considered as approximate. Contractor shall verify on site.
	.2 Install equipment, fixtures and distribution systems to provide minimum interference and maximum usable space and in accordance with manufacturer's recommendations for safety, access and maintenance.
	.3 Inform Departmental Representative of impending installation and obtain approval for actual location, if actual location varies from the location specified.

	1.2 RECORDS
	.1 Maintain a complete, accurate log of work as it progresses.


	Part 2 Products
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	017300 Execution
	Part 1 General
	1.1 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures and submittal requirements provided in each section.

	1.2 MATERIALS
	.1 As specified on drawings and specifications.
	.2 Change in Materials: Submit request for substitution in accordance with Section 01 33 00 - Submittal Procedures.

	1.3 PREPARATION
	.1 Inspect existing conditions, including elements subject to damage or movement during cutting and patching.
	.2 After uncovering, inspect conditions affecting performance of Work.
	.3 Beginning of cutting or patching means acceptance of existing conditions.
	.4 Provide supports to assure structural integrity of surroundings; provide devices and methods to protect other portions of project from damage.
	.5 Provide protection from elements for areas which are to be exposed by uncovering work; maintain excavations free of water.

	1.4 EXECUTION
	.1 Execute cutting, fitting, and patching to complete Work.
	.2 Fit several parts together, to integrate with other Work.
	.3 Uncover Work to install ill-timed Work.
	.4 Remove and replace defective and non-conforming Work.
	.5 Provide openings in non-structural elements of Work for penetrations of mechanical and electrical Work.
	.6 Execute Work by methods to avoid damage to other Work, and which will provide proper surfaces to receive patching and finishing.
	.7 Restore work with new products in accordance with requirements of Contract Documents.
	.8 Fit Work tight and sealed to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.
	.9 Refinish surfaces to match adjacent finishes: Refinish continuous surfaces to nearest intersection. Refinish assemblies by refinishing entire unit.

	1.5 WASTE MANAGEMENT AND DISPOSAL
	.1 In accordance with Section 01 74 21 - Construction/Demolition Waste Management And Disposal.
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	Part 3 Execution
	3.1 NOT USED


	017411 Cleaning
	Part 1 General
	1.1 PROJECT CLEANLINESS
	.1 Maintain Work in tidy condition, free from accumulation of waste products and debris, other than that caused by Owner or tenants.
	.2 Remove waste materials from site daily. Do not burn waste materials on site.
	.3 Make arrangements with and obtain permits from authorities having jurisdiction for disposal of waste and debris.
	.4 Dispose of waste materials and debris off site.
	.5 Store volatile waste in covered metal containers, and remove from premises at end of each working day.
	.6 Provide adequate ventilation during use of volatile or noxious substances. Use of building ventilation systems is not permitted for this purpose.
	.7 Use only cleaning materials recommended by manufacturer of surface to be cleaned, and as recommended by cleaning material manufacturer.
	.8 Schedule cleaning operations so that resulting dust, debris and other contaminants will not contaminate building systems.

	1.2 FINAL CLEANING
	.1 When Work is Substantially Performed remove surplus products, tools, construction machinery and equipment not required for performance of remaining Work.
	.2 Remove waste products and debris other than that caused by others, and leave Work clean and suitable for occupancy.
	.3 Prior to final review remove surplus products, tools, construction machinery and equipment.
	.4 Remove waste products and debris other than that caused by Owner or tenants.
	.5 Remove all waste materials from site when construction is complete.
	.6 Make arrangements with and obtain permits from authorities having jurisdiction for disposal of waste and debris.
	.7 Inspect finishes, fitments and equipment and ensure specified workmanship and operation.


	Part 2 Products
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	017421 Waste Management
	Part 1 General
	1.1 WASTE MANAGEMENT GOALS
	.1 Minimize amount of non-hazardous solid waste generated by project and accomplish maximum source reduction, reuse and recycling of solid waste where practical.
	.2 Protect environment and prevent environmental pollution damage.

	1.2 DEFINITIONS
	.1 Approved/Authorized recycling facility: waste recycler approved by applicable provincial authority.
	.2 Inert Fill: inert waste - exclusively asphalt and concrete.
	.3 Recyclable: ability of product or material to be recovered at end of its life cycle and re-manufactured into new product for reuse.
	.4 Recycle: process by which waste and recyclable materials are transformed or collected for purpose of being transferred into new products.
	.5 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.
	.6 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.

	.7 Separate Condition: refers to waste sorted into individual types.
	.8 Source Separation: act of keeping different types of waste materials separate beginning from the point they became waste.

	1.3 USE OF SITE AND FACILITIES
	.1 Execute Work with minimal interference and disturbance to normal use of premises.
	.2 Maintain security measures established by facility provide temporary security measures approved by Departmental Representative

	1.4 WASTE PROCESSING SITES
	.1 Contractor is responsible to research and locate waste diversion resources and service providers. Salvaged materials are to be transported off site to approved and/or authorized recycling facilities or to users of material for recycling.

	1.5 STORAGE, HANDLING AND PROTECTION
	.1 Store, materials to be recycled on site, in a location approved by the Departmental Representative, until project completion.
	.2 Unless specified otherwise, materials for removal become Contractor's property.
	.3 Protect structural components not removed from movement or damage.
	.4 Support affected structures. If safety of building is endangered, cease operations and immediately notify Departmental Representative
	.5 Protect surface drainage, mechanical and electrical from damage and blockage.
	.6 Provide on-site facilities and containers for collection and storage of recyclable materials.
	.7 Separate and store materials produced during project in designated areas.
	.8 Prevent contamination of materials to be salvaged and recycled and handle materials in accordance with requirements for acceptance by designated processing facilities.
	.1 On-site source separation is recommended.
	.2 Remove co-mingled materials to off site processing facility for separation.


	1.6 DISPOSAL OF WASTES
	.1 Do not bury rubbish or waste materials.
	.2 Do not dispose of waste into waterways
	.3 Remove materials on-site as Work progresses.

	1.7 SCHEDULING
	.1 Co-ordinate Work with other activities at site to ensure timely and orderly progress of Work.
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	3.1 APPLICATION
	.1 Handle waste materials not reused, salvaged, or recycled in accordance with appropriate regulations and codes.

	3.2 CLEANING
	.1 Clean in accordance with Section 01 74 11 – Cleaning.

	3.3 DIVERSION OF MATERIALS
	.1 Separate materials that can be recycled from general waste in separate piles or containers.
	.2 Remove recyclable materials from site and deliver to a municipal recycling facility.
	.3 Sale of recyclable material is not permitted

	3.4 CANADIAN GOVERNMENTAL DEPARTMENTS CHIEF RESPONSIBILITY FOR THE ENVIRONMENT
	.1 Schedule G - Government Chief Responsibility for the Environment:



	017700 Closeout Procedures
	Part 1 General
	1.1 ADMINISTRATIVE REQUIREMENTS
	.1 Acceptance of Work Procedures:
	.1 Contractor's Inspection: conduct inspection of Work, identify deficiencies and defects, and repair as required to conform to Contract Documents.
	.1 Notify Departmental Representative in writing of satisfactory completion of Contractor's inspection and submit verification that corrections have been made.
	.2 Request Departmental Representative's inspection.

	.2 Departmental Representative Inspection:
	.1 Departmental Representative and Contractor to inspect Work and identify defects and deficiencies.
	.2 Contractor to correct Work as directed.

	.3 Completion Tasks: submit written certificates in English that tasks have been performed as follows:
	.1 Work: completed and inspected for compliance with Contract Documents.
	.2 Defects: corrected and deficiencies completed.
	.3 Equipment and systems: tested, adjusted balanced and fully operational.
	.4 Certificates required by Utility companies: submitted.
	.5 Operation of systems: demonstrated to Owner's personnel.
	.6 Commissioning of mechanical systems: completed in accordance with 01 91 13 - General Commissioning (Cx) Requirements and Departmental Representative
	.7 Work: complete and ready for final inspection.

	.4 Final Inspection:
	.1 When completion tasks are done, request final inspection of Work by Departmental Representative
	.2 When Work incomplete according to Departmental Representative complete outstanding items and request re-inspection.

	.5 Declaration of Substantial Performance: when Departmental Representative considers deficiencies and defects corrected and requirements of Contract substantially performed, make application for Certificate of Substantial Performance.
	.6 Commencement of Lien and Warranty Periods: date of Owner's acceptance of submitted declaration of Substantial Performance to be date for commencement for warranty period and commencement of lien period unless required otherwise by lien statute of P...
	.7 Final Payment:
	.1 When Departmental Representative considers final deficiencies and defects corrected and requirements of Contract met, make application for final payment.

	.8 Payment of Holdback: after issuance of Certificate of Substantial Performance of Work, submit application for payment of holdback amount in accordance with contractual agreement.


	1.2 FINAL CLEANING
	.1 Clean in accordance with Section 01 74 11 - Cleaning.
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	017800 Closeout Submittals
	Part 1 General
	1.1 ADMINISTRATIVE REQUIREMENTS
	.1 Pre-warranty Meeting:
	.1 Convene meeting one week prior to contract completion with Departmental Representative to:
	.1 Verify Project requirements.
	.2 Review warranty requirements.

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


	1.2 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 Departmental Representative, two final copies of maintenance manuals in English.
	.3 Provide evidence, if requested, for type, source and quality of products supplied.

	1.3 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.
	.3 Cover: identify each binder with type or printed title 'Project Record Documents'; list title of project and identify subject matter of contents.
	.4 Arrange content by systems under Section numbers and sequence of Table of Contents.
	.5 Provide tabbed fly leaf for each separate product and system, with typed description of product and major component parts of equipment.
	.6 Text: manufacturer's printed data, or typewritten data.
	.7 Record Drawings:
	.1 The contractor will provide record drawings of all mechanical work. Show dimensioned layouts and schematics of gas piping, oil piping, and other key equipment and components.
	.2 The contractor will provide record drawings for all electrical work. Show on record drawings the location and size of new conduits, wiring, panels, and motor control centers.
	.3 The contractor will provide record drawings of all controls work. Show schematics of control system configuration, layout, and all inputs and outputs.

	.8 Provide hard copy of record drawings with reinforced punched binder tab.
	.9 Bind in with text; fold larger drawings to size of text pages.

	1.4 CONTENTS - PROJECT RECORD DOCUMENTS
	.1 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.

	.2 For each product or system:
	.1 List names, addresses and telephone numbers of subcontractors and suppliers, including local source of supplies and replacement parts.

	.3 Product Data: mark each sheet to identify specific products and component parts, and data applicable to installation; delete inapplicable information.
	.4 Drawings: supplement product data to illustrate relations of component parts of equipment and systems, to show control and flow diagrams.
	.5 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.


	1.5 RECORD DOCUMENTS AND SAMPLES
	.1 Maintain, at site for Departmental Representative one record copy of:
	.1 Contract Drawings.
	.2 Specifications.
	.3 Addenda.
	.4 Change Orders and other modifications to Contract.
	.5 Reviewed shop drawings, product data, and samples.
	.6 Field test records.
	.7 Inspection certificates.
	.8 Manufacturer's certificates.

	.2 Store record documents and samples in field office apart from documents used for construction.
	.1 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.
	.1 Label each document "PROJECT RECORD" in neat, large, printed letters.

	.4 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 Departmental Representative.

	1.6 RECORDING INFORMATION ON PROJECT RECORD DOCUMENTS
	.1 Record information on set of black line opaque drawings, and in copy of Project Manual, provided by Departmental 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.

	.4 Contract Drawings and shop drawings: mark each item to record actual construction, including:
	.1 Measured depths of elements of foundation in relation to finish first floor datum.
	.2 Field changes of dimension and detail.
	.3 Changes made by change orders.
	.4 Details not on original Contract Drawings.
	.5 Referenced Standards 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 field test records, inspection certifications, manufacturer's certifications, required by individual specifications sections.
	.7 Provide digital photos, if requested, for site records.

	1.7 MATERIALS AND FINISHES
	.1 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.

	.2 Instructions for cleaning agents and methods, precautions against detrimental agents and methods, and recommended schedule for cleaning and maintenance.
	.3 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.
	.4 Additional requirements: as specified in individual specifications sections.

	1.8 WARRANTIES AND BONDS
	.1 Develop warranty management plan to contain information relevant to Warranties.
	.2 Submit warranty management plan, 15 days before planned pre-warranty conference, to Departmental Representative approval.
	.3 Warranty management plan to include required actions and documents to assure that Departmental Representative receives warranties to which it is entitled.
	.4 Provide plan in narrative form and contain sufficient detail to make it suitable for use by future maintenance and repair personnel.
	.5 Submit, warranty information made available during construction phase, to Departmental Representative for approval prior to each monthly pay estimate.
	.6 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.
	.4 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.

	.7 Except for items put into use with Departmental Representative’s permission, leave date of beginning of time of warranty until Date of Substantial Performance is determined.
	.8 Conduct joint 6 month and 12 month warranty inspection, measured from time of acceptance, by Departmental Representative.
	.9 Include information contained in warranty management plan as follows:
	.1 Roles and responsibilities of personnel associated with warranty 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, to include roof metal
	.3 Contractor's plans for attendance at 6 and 12 month post-construction warranty inspections.

	.10 Respond immediately to oral or written notification of required construction warranty repair work.
	.11 Written verification to follow oral instructions.
	.1 Failure to respond will be cause for the Departmental Representative to proceed with action against Contractor.
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	017900
	Part 1 General
	1.1 ADMINISTRATIVE REQUIREMENTS
	.1 Demonstrate scheduled operation and maintenance of equipment and systems to Owner's personnel.
	.2 Owner: provide list of personnel to receive instructions, and co-ordinate their attendance at agreed-upon times.
	.3 Preparation:
	.1 Verify conditions for demonstration and instructions comply with requirements.
	.2 Verify designated personnel are present.
	.3 Ensure equipment has been inspected and put into operation

	.4 Demonstration and Instructions:
	.1 Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, and maintenance of each item of equipment
	.2 Instruct personnel in phases of operation and maintenance using operation and maintenance manuals as basis of instruction.
	.3 Review contents of manual in detail to explain aspects of operation and maintenance.
	.4 Prepare and insert additional data in operations and maintenance manuals when needed during instructions.


	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures
	.2 Submit schedule for demonstration two weeks prior to designated dates, for Departmental Representative's approval.
	.3 Submit reports within one week after completion of demonstration, that demonstration and instructions have been satisfactorily completed.
	.4 Give time and date of demonstration, with list of persons present.
	.5 Provide copies of completed operation and maintenance manuals for use in demonstrations and instructions.
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	.1 Training to consist of two sessions, each covering the same content, each 4 hours in length. All trainees will attend one of two sessions. Refer to Section 01 91 41.


	019113 General Commissioning Requirements
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.1 General requirements relating to commissioning of project's components and systems, specifying general requirements to PV of components, equipment, sub-systems, systems, and integrated systems.

	.2 Commissioning process will be conducted by the Contractor, under the review of the Departmental Representative for final acceptance. The contractor shall provide a commissioning plan and schedule, including commissioning check-sheets, and training ...

	1.2 GENERAL
	.1 Cx is a planned program of tests, procedures and checks carried out systematically on systems and integrated systems of the finished Project. Cx is performed after systems and integrated systems are completely installed, functional and Contractor's...
	.1 Verify installed equipment, systems and integrated systems operate in accordance with Contract Documents and design criteria and intent.
	.2 Effectively train O M staff.

	.2 Contractor performs Cx process, operating equipment and systems, troubleshooting and making adjustments as required.
	.1 Systems to be operated at full capacity under various modes to determine if they function correctly and consistently at peak efficiency. Systems to be interactively with each other as intended in accordance with Contract Documents and design criteria.
	.2 During these checks, adjustments to be made to enhance performance to meet environmental or user requirements.

	.3 Design Criteria: To meet Project functional and operational requirements.

	1.3 COMMISSIONING OVERVIEW
	.1 Section 01 91 31 - Commissioning (Cx) Plan
	.2 For Cx responsibilities refer to Section 01 91 31 - Commissioning (Cx) Plan
	.3 Cx to be a line item of Contractor's cost breakdown.
	.4 Cx activities supplement field quality and testing procedures described in relevant technical sections.
	.5 Departmental Representative will issue Substantial Acceptance Certificate when:
	.1 Completed Cx documentation has been received, reviewed for suitability and approved by Departmental Representative
	.2 Equipment, components, systems, and integrated systems have been fully commissioned and functional as per design intent within the context of the Owner Requirement
	.3 Final O & M and Training Manual are received, reviewed and approved by the Departmental Representative for suitability
	.4 Completion of Training Sessions to all Operational and Maintenance Staff


	1.4 NON-CONFORMANCE TO PERFORMANCE VERIFICATION REQUIREMENTS
	.1 Should equipment, system components, and associated controls be incorrectly installed or malfunction during Cx, correct deficiencies, re-verify equipment and components within the unfunctional system, including related systems as deemed required by...
	.2 Costs for corrective work, additional tests, inspections, to determine acceptability and proper performance of such items to be borne by Contractor. Above costs to be in form of progress payment reductions or hold-back assessments.

	1.5 PRE-CX REVIEW
	.1 During Construction:
	.1 Co-ordinate provision, location and installation of provisions for Cx.

	.2 Before start of Cx:
	.1 Have completed Cx Plan up-to-date.
	.2 Ensure installation of related components, equipment, sub-systems, systems is complete.
	.3 Fully understand Cx requirements and procedures.
	.4 Have Cx documentation shelf-ready.
	.5 Understand completely design criteria and intent and special features.
	.6 Complete TAB procedures on systems and submit for review and approval by Departmental Representative
	.7 Complete and have commissioning schedule up to date

	.3 Inform Departmental Representative in writing of discrepancies and deficiencies on finished works.

	1.6 CONFLICTS
	.1 Report conflicts between requirements of this section and other sections to Departmental Representative before start-up and obtain clarification.
	.2 Failure to report conflict and obtain clarification will result in application of most stringent requirement.

	1.7 COMMISSIONING DOCUMENTATION
	.1 The Contractor shall provide a commissioning plan and schedule, including commissioning specifications, check-sheets, and training plans. Functional performance testing check-sheets shall be executed by the Contractor. The Departmental Representati...

	1.8 COMMISSIONING SCHEDULE
	.1 The Contractor shall provide a commissioning plan and schedule, including commissioning specifications, check-sheets, and training plans.

	1.9 STARTING AND TESTING
	.1 Contractor assumes liabilities and costs for inspections. Including disassembly and re-assembly after approval, starting, testing and adjusting, including supply of testing equipment.

	1.10 WITNESSING OF STARTING AND TESTING
	.1 Provide 48 hours’ notice to Departmental Representative prior to commencement.

	1.11 PROCEDURES
	.1 Verify that equipment and systems are complete, clean, and operating in normal and safe manner prior to conducting start-up, testing and Cx.
	.2 Conduct start-up and testing in following distinct phases:
	.1 Included in delivery and installation:
	.1 Verification of conformity to specification, approved shop drawings and completion of PI report forms.
	.2 Visual inspection of quality of installation.

	.2 Start-up: follow accepted start-up procedures.
	.3 Operational testing: document equipment performance.
	.4 System PV: include repetition of tests after correcting deficiencies.
	.5 Post-substantial performance verification: to include fine-tuning.

	.3 Correct deficiencies and obtain approval from Departmental Representative after distinct phases have been completed and before commencing next phase.
	.4 Document required tests on approved PV forms.
	.5 Failure to follow accepted start-up procedures will result in re-evaluation of equipment by an independent testing agency selected by Departmental Representative. If results reveal that equipment start-up was not in accordance with requirements, an...

	1.12 START-UP DOCUMENTATION
	.1 The Contractor shall assemble start-up documentation and submit to Departmental Representative for approval before commencement of commissioning.
	.2 Start-up documentation to include:
	.1 Factory and on-site test certificates for specified equipment.
	.2 Pre-start-up inspection reports.
	.3 Signed installation/start-up check lists.
	.4 Start-up reports,
	.5 Step-by-step description of complete start-up procedures, to permit Departmental Representative to repeat start-up at any time.


	1.13 OPERATION AND MAINTENANCE OF EQUIPMENT AND SYSTEMS
	.1 After start-up, operate and maintain equipment and systems as directed by equipment/system manufacturer and coordinate with SaskPen.
	.2 Develop written maintenance program, with assistance of manufacturer(s) where necessary, and submit Departmental Representative for approval before implementation.
	.3 Operate and maintain systems for length of time required for commissioning to be completed. Coordinate with SaskPen.
	.4 After completion of commissioning, operate and maintain systems until issuance of certificate of substantial completion.

	1.14 TEST RESULTS
	.1 If start-up, testing and/or PV produce unacceptable results, repair, replace or repeat specified starting and/or PV procedures until acceptable results are achieved.
	.2 Provide manpower and materials, assume costs for re-commissioning.

	1.15 START OF COMMISSIONING
	.1 Notify Departmental Representative at least 5 days prior to start of Cx.
	.2 Start Cx after elements of building affecting start-up and performance verification of systems have been completed.

	1.16 WITNESSING COMMISSIONING
	.1 Departmental Representative to witness activities and review and approve results.

	1.17 AUTHORITIES HAVING JURISDICTION
	.1 Where specified start-up, testing or commissioning procedures duplicate verification requirements of authority having jurisdiction, arrange for authority to witness procedures so as to avoid duplication of tests and to facilitate expedient acceptan...
	.2 Obtain certificates of approval, acceptance and compliance with rules and regulation of authority having jurisdiction.
	.3 Provide copies to Departmental Representative within 5 days of test and with Cx report.

	1.18 EXTRAPOLATION OF RESULTS
	.1 Where Cx of weather, occupancy, or seasonal-sensitive equipment or systems cannot be conducted under near-rated or near-design conditions, extrapolate part-load results to design conditions when approved by Departmental Representative in accordance...

	1.19 DEFICIENCIES, FAULTS, DEFECTS
	.1 Correct deficiencies found during start-up and Cx to satisfaction of Departmental Representative Report problems, faults or defects affecting Cx to Departmental Representative in writing. Stop Cx until problems are rectified. Proceed with written a...

	1.20 COMPLETION OF COMMISSIONING
	.1 Upon completion of Cx leave systems in normal operating mode.
	.2 Except for warranty and seasonal verification activities specified in Cx specifications, complete Cx prior to issuance of substantial completion.
	.3 Cx to be considered complete when contract Cx deliverables have been submitted and accepted by Departmental Representative

	1.21 ACTIVITIES UPON COMPLETION OF COMMISSIONING
	.1 When changes are made to baseline components or system settings established during Cx process, provide updated Cx form for affected item.

	1.22 TRAINING
	.1 In accordance with Section 01 91 41 - Commissioning (Cx) - Training

	1.23 MAINTENANCE MATERIALS, SPARE PARTS, SPECIAL TOOLS
	.1 Supply, deliver, and document maintenance materials, spare parts, and special tools as specified in contract.

	1.24 OCCUPANCY
	.1 Cooperate fully with Departmental Representative during stages of acceptance and occupancy of facility.

	1.25 OWNER'S PERFORMANCE TESTING
	.1 Performance testing of equipment or system by Departmental Representative will not relieve Contractor from compliance with specified start-up and testing procedures.


	Part 2 Products
	2.1 NOT USED

	Part 3 Execution
	3.1 NOT USED


	019131 Commissioning Plan
	Part 1 General
	1.1 SUMMARY
	.1 Contractor shall develop a Commissioning (Cx) Plan in accordance with this section and Section 01 91 13 – General Commissioning Requirements.

	1.2 REFERENCE STANDARDS
	.1 CSA Z320-11 (R2016) – Building Commissioning Standard
	.2 Underwriters' Laboratories of Canada (ULC)

	1.3 GENERAL
	.1 Provide a fully functional facility:
	.1 Systems, equipment and components meet user's functional requirements before date of acceptance, and operate consistently at peak efficiencies and within specified energy budgets under normal loads.
	.2 O&M personnel have been fully trained in aspects of installed systems.
	.3 Complete documentation relating to installed equipment and systems.

	.2 Term "Cx" in this section means "Commissioning".
	.3 Use this Cx Plan as master planning document for Cx:
	.1 Outlines organization, scheduling, allocation of resources, documentation, pertaining to implementation of Cx.
	.2 Communicates responsibilities of team members involved in Cx Scheduling, documentation requirements, and verification procedures.
	.3 Sets out deliverables relating to O&M, process and administration of Cx.
	.4 Describes process of verification of how built works meet design requirements.
	.5 Produces a complete functional system prior to issuance of Certificate of Occupancy.
	.6 Management tool that sets out scope, standards, roles and responsibilities, expectations, deliverables, and provides:
	.1 Overview of Cx.
	.2 General description of elements that make up Cx Plan.
	.3 Process and methodology for successful Cx.


	.4 Acronyms:
	.1 Cx - Commissioning.
	.2 EMCS - Energy Monitoring and Control Systems (Also ref. DDC Systems)
	.3 MSDS - Material Safety Data Sheets.
	.4 PI - Product Information.
	.5 PV - Performance Verification.
	.6 TAB - Testing, Adjusting and Balancing.

	.5 Commissioning terms used in this Section:
	.1 Bumping: short term start-up to prove ability to start and prove correct rotation.
	.2 Deferred Cx - Cx activities delayed for reasons beyond Contractor's control due to lack of occupancy, weather conditions, need for heating/cooling loads.


	1.4 DEVELOPMENT OF 100% CX PLAN
	.1 The Contractor shall submit a commissioning plan to the Departmental Representative prior to the start of commissioning. The commissioning plan shall take into account:
	.1 Approved shop drawings and product data.
	.2 Approved changes to contract.
	.3 Contractor's project schedule.
	.4 Cx schedule.
	.5 Contractor's, sub-contractor's, suppliers' requirements.
	.6 Project construction team's and Cx team's requirements.


	1.5 EXTENT OF CX
	.1 Commission the following systems and equipment:
	.1 Boiler 1 Burner
	.2 Boiler 1 Local Boiler Control Panel
	.3 Boiler 2 Burner
	.4 Boiler 2 Local Boiler Control Panel
	.5 Boiler 1, 2, and 3 Drum Level Controllers and Economizer Temperature Controllers
	.6 Control Network
	.1 Master Boiler Control Panel
	.2 Operator Workstations
	.3 Modbus Master Controller
	.4 Pump Controller
	.5 Deaerator Controllers (Existing)

	.7 Sensors and Actuators
	.1 Calibration and testing of all new, modified, or re-connected sensors and actuators.



	1.6 DELIVERABLES RELATING TO O&M PERSPECTIVES
	.1 General requirements:
	.1 Compile English documentation.
	.2 Documentation to be computer-compatible format ready for inputting for data management.

	.2 Provide deliverables:
	.1 Warranties.
	.2 Project record documentation.
	.3 Product data sheets.
	.4 Shop drawings.
	.5 Completed commissioning forms.
	.6 Inventory of spare parts, special tools and maintenance materials.
	.7 Training per Section 01 91 41.


	1.7 DELIVERABLES RELATING TO THE CX PROCESS
	.1 General:
	.1 Start-up, testing and Cx requirements, conditions for acceptance and specifications form part of relevant technical sections of these specifications. Commissioning is the responsibility of the contractor, under the review and approval of the  Depar...

	.2 Definitions:
	.1 Cx as used in this section includes:
	.1 Cx of components, equipment, systems, subsystems, and integrated systems.
	.2 Factory inspections and performance verification tests.


	.3 Deliverables: provide:
	.1 Startup, pre-Cx activities and documentation for systems, and equipment.
	.2 Completed installation checklists (ICL).
	.3 Completed product information (PI) report forms.
	.4 Completed performance verification (PV) report forms.
	.5 Results of Performance Verification Tests and Inspections.
	.6 Training Plans.
	.7 Cx Reports.
	.8 Prescribed activities during warranty period.

	.4 Departmental Representative to participate.

	1.8 START-UP
	.1 Start-up components, equipment and systems.
	.2 Departmental represenative to monitor all of these start-up activities.
	.1 Rectify start-up deficiencies to satisfaction of Departmental Representative

	.3 Performance Verification (PV):
	.1 Approved Cx Agent to perform.
	.1 Repeat when necessary until results are acceptable to Departmental Representative.

	.2 Use modified procedures to suit project requirements.
	.3 Departmental Representative to witness and certify reported results using approved PI and PV forms.
	.4 Departmental Representative to approve completed PV reports


	1.9 CX REPORTS
	.1 Complete CX reports and checklists during the commissioning process, witnessed by the Departmental Representative. Submit reports to the Departmental Representative for review and acceptance.
	.2 Include completed and certified PV reports in properly formatted Cx Reports.
	.3 Final acceptance of commissioning reports by Departmental Representative.

	1.10 ACTIVITIES DURING WARRANTY PERIOD
	.1 Cx activities must be completed before issuance of Substantial Certificate, it is anticipated that certain Cx activities may be necessary during Warranty Period, including:
	.1 Adjustments to controls programming and operator work stations to improve system performance and user interface functionality.


	1.11 TRAINING PLANS
	.1 Refer to Section 01 91 41 - Commissioning (Cx) - Training


	Part 2 Products
	2.1 NOT USED

	Part 3 Execution
	3.1 NOT USED


	019133  Commissiong Form
	Part 1 General
	1.1 SUMMARY
	.1 Sample commissioning forms are provided in this section. The contractor shall develop and submit customized commissioning forms for each of the following:
	.1 Boiler 1 Burner
	.2 Boiler 1 Local Boiler Control Panel
	.3 Boiler 2 Burner
	.4 Boiler 2 Local Boiler Control Panel
	.5 Boiler 1, 2, and 3 Drum Level Controllers and Economizer Temperature Controllers
	.6 Control Network
	.1 Master Boiler Control Panel
	.2 Operator Workstations
	.3 Modbus Master Controller
	.4 Pump Controller
	.5 Deaerator Controllers (Existing)

	.7 Sensors and Actuators
	.1 Calibration and testing of all new, modified, or re-connected sensors and actuators.


	.2 The Contractor shall submit the commissioning forms listed above to the Departmental Representative for review and approval prior to the start of commissioning. The Contractor or Departmental Representative may choose to request the inclusion of ad...

	1.2 INSTALLATION/START-UP CHECK LISTS
	.1 Include the following data:
	.1 Product manufacturer's installation instructions and recommended checks.
	.2 Special procedures as specified in relevant technical sections.
	.3 Items considered good installation and engineering industry practices deemed appropriate for proper and efficient operation.

	.2 Equipment manufacturer's installation/start-up check lists are acceptable for use. As deemed necessary by Departmental Representative supplemental additional data lists will be required for specific project conditions.
	.3 Use check lists for equipment installation. Document check list verifying checks have been made, indicate deficiencies and corrective action taken.
	.4 Use of check lists will not be considered part of commissioning process but will be stringently used for equipment pre-start and start-up procedures.

	1.3 PRODUCT INFORMATION (PI) REPORT FORMS
	.1 Product Information (PI) forms compiles gathered data on items of equipment produced by equipment manufacturer, includes nameplate information, parts list, operating instructions, maintenance guidelines and pertinent technical data and recommended ...
	.2 Prior to Performance Verification (PV) of systems complete items on PI forms related to systems and obtain Departmental Representative's approval.

	1.4 PERFORMANCE VERIFICATION (PV) FORMS
	.1 PV forms to be used for checks, running dynamic tests and adjustments carried out on equipment and systems to ensure correct operation, efficiently and function independently and interactively with other systems as intended with project requirements.
	.2 PV report forms include those developed by Contractor records measured data and readings taken during functional testing and Performance Verification procedures.
	.3 Prior to PV of integrated system, complete PV forms of related systems and obtain Departmental Representative's approval.

	1.5 COMMISSIONING FORMS
	.1 Use Commissioning forms attached to verify installation and record performance when starting equipment and systems.
	.2 Strategy for Use:
	.1 Contractor provides project-specific Commissioning forms from manufacturer with Specification data included, to complement commissioning forms attached to this section.
	.2 Contractor will provide required shop drawings information and verify correct installation and operation of items indicated on these forms.
	.3 Confirm operation as per design criteria and intent.
	.4 Identify variances between design and operation and reasons for variances.
	.5 Verify operation in specified normal and emergency modes and under specified load conditions.
	.6 Record analytical and substantiating data.
	.7 Verify reported results.
	.8 Form to bear signatures of recording technician and reviewed and signed off by Departmental Representative.
	.9 Submit immediately after tests are performed.
	.10 Reported results in true measured SI unit values.
	.11 Provide Departmental Representative with originals of completed forms.
	.12 Maintain copy on site during start-up, testing and commissioning period.



	Part 2 Products
	2.1 Sample commissioning forms can be found on the following page.

	Part 3 Execution
	3.1 NOT USED


	019133 Commissioning Forms
	2018-04-09 Burner Comissioning Form
	Static Verification
	Start-Up
	Functional Performance Testing 

	2018-04-09 Deaerator Controller Commissioning Forms
	Static Verification
	Start-Up
	Functional Performance Testing 

	2018-04-09 Drum Level Controller Commissioning Forms
	Static Verification
	Start-Up
	Functional Performance Testing 

	2018-04-09 Economizer Controller Commissioning Forms
	Static Verification
	Start-Up
	Functional Performance Testing 

	2018-04-09 Local Boiler Control Panel Commissioning Forms
	Static Verification
	Start-Up
	Functional Performance Testing 

	2018-04-09 Master Boiler Controller Commissioning Forms
	Static Verification
	Start-Up
	Functional Performance Testing 

	2018-04-09 Modbus Master Controller Commissioning Forms
	Static Verification
	Start-Up
	Functional Performance Testing 

	2018-04-09 Operator Work Station Commissioning Forms
	Static Verification
	Start-Up
	Functional Performance Testing 

	2018-04-09 Pump Controller Commissioning Forms
	Static Verification
	Start-Up
	Functional Performance Testing 

	2018-04-09 Sensors and Actuators Commissioning Forms
	Static Verification


	019141 Commissioning Training
	Part 1 General
	1.1 TRAINEES
	.1 Trainees: personnel selected for operating and maintaining this facility. Includes Facility Manager, building operators, maintenance staff, security staff, and technical specialists as required.
	.2 Trainees will be available for training during later stages of construction for purposes of familiarization with systems.

	1.2 INSTRUCTORS
	.1 Contractor to provide instruction on the following:
	.1 Start-up, operation, shut-down of equipment, components and systems installed or changed through this project.
	.2 Control features, reasons for, results of, implications on associated systems of, adjustment of set points of control and safety devices.
	.3 Instructions on servicing, maintenance and adjustment of systems, equipment and components.


	1.3 TRAINING OBJECTIVES
	.1 Training to be detailed and duration to ensure:
	.1 Safe, reliable, and effective operation of systems in normal and emergency modes under all conditions.
	.2 Effective on-going inspection, measurements of system performance.
	.3 Proper preventive maintenance, diagnosis and trouble-shooting.
	.4 Ability to update documentation.
	.5 Ability to operate equipment and systems under emergency conditions until appropriate qualified assistance arrives.


	1.4 TRAINING MATERIALS
	.1 Instructors to be responsible for content and quality.
	.2 Training materials to include:
	.1 "As-Built" Contract Documents.
	.2 O&M Manual.

	.3 Departmental Representative will review training manuals.
	.4 Training materials to be in a format that permits future training procedures to same degree of detail.

	1.5 SCHEDULING
	.1 Training will be included in the Commissioning Schedule created by the Contractor.
	.2 Deliver training during regular working hours,
	.3 Training to consist of two sessions, each covering the same content, each 4 hours in length. All trainees will attend one of two sessions.
	.4 Training to be completed prior to acceptance of facility.

	1.6 RESPONSIBILITIES
	.1 Contractor is responsible for preparation, coordination, and implementation of training.
	.2 Upon completion of training, provide written report, signed by Instructors, witnessed by Departmental Representative.

	1.7 TRAINING CONTENT
	.1 Training to include demonstrations by Instructors using the installed equipment and systems.


	Part 2 Products
	2.1 NOT USED

	Part 3 Execution
	3.1 Record one training session on video and include the video in the operations and maintenance manual. The video shall be stored in the manual on a flash drive.


	024199
	Part 1 General
	1.1 SITE CONDITIONS
	.1 Review work including materials and procedures; identifying and taking precautions to protect environment.
	.2 Notify Departmental Representative before disrupting building access or services.


	Part 2 Products
	2.1 NOT USED

	Part 3 Execution
	3.1 EXAMINATION
	.1 Inspect building and systems with Departmental Representative and verify extent and location of items designated for removal, disposal, alternative disposal, recycling, salvage and items to remain.
	.2 Locate and protect utilities. Preserve active utilities traversing site in operating condition.
	.3 Notify and obtain approval of utility companies before starting demolition.

	3.2 PREPARATION
	.1 Demolition/Removal:
	.1 Remove and dispose items as indicated on drawings.
	.2 Remove parts of existing system to permit new construction.
	.3 Remove and retain items as indicated on drawings.

	.2 Demolition and construction shall be staged in order to minimize interruption to steam production. Refer to Section 01 11 00 – Summary of Work for staging requirements.

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



	028200 removed AB refs
	Part 1 General
	A 2003 Hazardous Materials Assessment Report issued by PWGSC Environmental Services indicates that asbestos containing materials have been identified in the Powerhouse. The Work of this contract is not expected to come in contact with asbestos because...
	In the event that asbestos is encountered during Work, the precautions and procedures in this section shall be followed.

	1.1 RELATED REQUIREMENTS
	.1 NOT USED.

	1.2 REFERENCE STANDARDS
	.1 Transportation of Dangerous Goods Act (TDGA), as amended.
	.2 Transportation of Dangerous Goods Regulations (TDGR), as amended.
	.3 Transport of Dangerous Good Act (RSBC 1996), as amended.
	.4 Dangerous Goods Transportation and Hauling Act, as amended.
	.5 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-1.205-94, Sealer for Application of Asbestos Fibre Releasing Materials.

	.6 Department of Justice Canada (Jus)
	.1 Canadian Environmental Protection Act, 1999 (CEPA).

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

	.8 Underwriters' Laboratories of Canada (ULC)

	1.3 DEFINITIONS
	.1 HEPA vacuum: High Efficiency Particulate Air filtered vacuum equipment with filter system capable of collecting and retaining fibres greater than 0.3 microns in any direction at 99.97% efficiency.
	.2 Amended Water: water with nonionic surfactant wetting agent added to reduce water tension to allow thorough wetting of fibres.
	.3 Asbestos-Containing Materials (ACMs): materials that contain 1 per cent or more asbestos by dry weight and are identified under Existing Conditions including fallen materials and settled dust and,
	.1 the material contains less than one per cent asbestos, but it is known that a “restricted area” is likely to occur when it is disturbed
	.2 the material contains less than one per cent asbestos and there is a reasonable chance that asbestos fibres may be released when the material is disturbed, either due to the condition of the material or the work procedures that will be used

	.4 Asbestos Work Area: area where work takes place which will, or may, disturb ACMs.
	.5 Authorized Visitors: designated representatives, and representatives of regulatory agencies.
	.6 Competent worker: in relation to specific work, means a worker who:
	.1 Is qualified because of knowledge, training and experience to perform the work.
	.2 Is familiar with the provincial laws and with the provisions of the regulations that apply to the work.
	.3 Has knowledge of all potential or actual danger to health or safety in the work.

	.7 Friable material: means material that:
	.1 When dry, can be crumbled, pulverized or powdered by hand pressure, or
	.2 is crumbled, pulverized or powdered.

	.8 Non-Friable Material: material that when dry cannot be crumbled, pulverized or powdered by hand pressure.
	.9 Occupied Area: any area of the building or work site that is outside Asbestos Work Area.
	.10 Polyethylene: polyethylene sheeting or rip-proof polyethylene sheeting with tape along edges, around penetrating objects, over cuts and tears, and elsewhere as required to provide protection and isolation.
	.11 Sprayer: garden reservoir type sprayer or airless spray equipment capable of producing mist or fine spray. Must have appropriate capacity for work.

	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Submit proof satisfactory to Departmental Representative that suitable arrangements have been made to dispose of asbestos-containing waste in accordance with requirements of authority having jurisdiction.
	.3 Submit Provincial Notice of Project Form.
	.4 Submit proof of Contractor's Asbestos Liability Insurance.
	.5 Submit to Departmental Representative necessary permits for transportation and disposal of asbestos-containing waste and proof that asbestos-containing waste has been received and properly disposed.
	.6 Submit proof that all asbestos workers and supervisor have received appropriate training and education by a competent person as per Section 15 of the OHS Regulation. The training at a minimum must include: health hazards associated with exposure to...
	.7 Submit proof satisfactory to Departmental Representative that employees have respirator fitting and testing. Workers must be fit tested (irritant smoke test) with respirator that is personally issued.
	.8 Submit documentation including test results, fire and flammability data, and Material Safety Data Sheets (MSDS) for chemicals or materials including:
	.1 Encapsulants;
	.2 Amended water;
	.3 Slow drying sealer.

	.9 Submit Public Works and Government Services Canada Asbestos-Related Work Record.
	.10 Submit Public Works and Government Services Canada Contractor Notification and Acknowledgement.

	1.5 QUALITY ASSURANCE
	.1 Regulatory Requirements: comply with Federal, Provincial, and local requirements pertaining to asbestos, provided that in case of conflict among these requirements or with these specifications, more stringent requirement applies. Comply with regula...
	.2 Health and Safety:
	.1 Perform construction occupational health and safety in accordance with Section 01 35 29.06 - Health and Safety Requirements
	.2 Safety Requirements: worker protection.
	.1 Protective equipment and clothing to be worn by workers while in Asbestos Work Area include:
	.1 Air purifying half-mask respirator with N-100, R-100 or P-100 particulate filter, personally issued to worker and marked as to efficiency and purpose, suitable for protection against asbestos and acceptable to Provincial Authority having jurisdicti...
	.2 Disposable-type protective clothing that does not readily retain or permit penetration of asbestos fibres. Protective clothing to be provided by the employer and worn by every worker who enters the work area, and the protective clothing shall consi...

	.2 Eating, drinking, chewing, and smoking are not permitted in Asbestos Work Area.
	.3 Before leaving Asbestos Work Area, the worker can decontaminate his or her protective clothing by using a vacuum equipped with a HEPA filter, or by damp wiping, before removing the protective clothing, or, if the protective clothing will not be reu...
	.4 Ensure workers wash hands and face when leaving Asbestos Work Area. Facilities for washing shall be provided within or close to the Asbestos Work Area.
	.5 Ensure that no person required to enter an Asbestos Work Area has facial hair that affects seal between respirator and face.



	1.6 WASTE MANAGEMENT AND DISPOSAL
	.1 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.2 Collect and separate for disposal paper, plastic, corrugated cardboard, polystyrene packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan.
	.3 Separate for recycling or reuse and place in designated containers (metal, steel, plastic) non asbestos containing waste in accordance with Waste Management Plan.
	.4 Place materials defined as hazardous or toxic in designated containers.
	.5 Handle and dispose of hazardous materials in accordance with the CEPA, TDGA, Regional and Municipal regulations.
	.6 Fold up metal banding, flatten and place in designated area for recycling.
	.7 Disposal of asbestos waste generated by removal activities must comply with Provincial and Municipal regulations. Dispose of asbestos waste in sealed double thickness 6 mils bags or leak proof drums. Label containers with appropriate warning labels.
	.8 Provide manifests describing and listing waste created. Transport containers by approved means to licensed landfill for burial.

	1.7 EXISTING CONDITIONS
	.1 Reports and information pertaining to ACMs to be handled, removed, or otherwise disturbed and disposed of during this project are available for inspection upon request. A 2003 Hazardous Materials Assessment Report issued by PWGSC Environmental Serv...
	.2 Notify Departmental Representative of friable material or any suspect asbestos containing material discovered during Work and not apparent from drawings, specifications, or report pertaining to Work. Do not disturb such material pending instruction...

	1.8 SCHEDULING
	.1 Schedule of abatement work to be approved by Departmental Representative in the event abatement work is required.

	1.9 PERSONNEL TRAINING
	.1 Before beginning Work, provide Departmental Representative satisfactory proof that every worker has had instruction and training in hazards of asbestos exposure, in personal hygiene and work practices, and in use, cleaning, and disposal of respirat...
	.2 Instruction and training related to respirators includes, following minimum requirements:
	.1 Fitting of equipment.
	.2 Inspection and maintenance of equipment.
	.3 Disinfecting of equipment.
	.4 Limitations of equipment.

	.3 Instruction and training must be provided by a competent, qualified person.


	Part 2 Products
	2.1 MATERIALS
	.1 Drop Sheets:
	.1 Polyethylene: 0.15 mm thick.
	.2 FR polyethylene: 0.15 mm thick woven fibre reinforced fabric bonded both sides with polyethylene.

	.2 Wetting Agent: 50% polyoxyethylene ester and 50% polyoxyethylene ether mixed with water in a concentration to provide thorough wetting of asbestos-containing material.
	.3 Waste Containers: contain waste in two separate containers.
	.1 Inner container: 0.15 mm thick sealable polyethylene waste bag.
	.2 Outer container: sealable metal or fibre type where there are sharp objects included in waste material; otherwise outer container may be sealable metal or fibre type or second 0.15 mm thick sealable polyethylene bag.
	.3 Labelling requirements: affix pre-printed cautionary asbestos warning in both official languages that is visible when ready for removal to disposal site.

	.4 Slow - drying sealer: non-staining, clear, water - dispersible type that remains tacky on surface for at least 8 hours and designed for purpose of trapping residual asbestos fibres.
	.5 Tape: fibreglass - reinforced duct tape suitable for sealing polyethylene under both dry conditions and wet conditions using amended water.


	Part 3 Execution
	3.1 PROCEDURES
	.1 Follow construction occupational health and safety in accordance with codes and regulations. Before beginning Work, isolate Asbestos Work Area using, minimum, preprinted cautionary asbestos warning signs that are visible at access routes to Asbesto...
	.1 Remove visible dust from surfaces in the work area where dust is likely to be disturbed during course of work.
	.2 Use HEPA vacuum or damp cloths where damp cleaning does not create a hazard and is otherwise appropriate.
	.3 Do not use compressed air to clean up or remove dust from any surface.

	.2 Prevent spread of dust from Asbestos Work Area using measures appropriate to work to be done.
	.1 Use FR polyethylene drop sheets over flooring such as carpeting that absorbs dust and over flooring in Asbestos Work Area where dust and contamination cannot otherwise be safely contained. Drop sheets are not to be reused.

	.3 Wet materials containing asbestos to be cut, ground, abraded, scraped, drilled, or otherwise disturbed unless wetting creates hazard or causes damage.
	.1 Use garden reservoir type low - velocity fine - mist sprayer.
	.2 Perform Work to reduce dust creation to lowest levels practicable.
	.3 Work will be subject to visual inspection and air monitoring.
	.4 Contamination of surrounding areas indicated by visual inspection or air monitoring will require complete enclosure and clean-up of affected areas.

	.4 Frequently and at regular intervals during Work and immediately on completion of work:
	.1 Dust and waste to be cleaned up and removed using a vacuum equipped with a HEPA filter, or by damp mopping or wet sweeping, and placed in a waste container, and
	.2 Drop sheets to be wetted and placed in a waste container as soon as practicable.

	.5 Cleanup:
	.1 Place dust and asbestos containing waste in sealed dust-tight waste bags. Treat drop sheets and disposable protective clothing as asbestos waste; wet and fold these items to contain dust, and then place in plastic bags.
	.2 Clean exterior of each waste-filled bag using damp cloths or HEPA vacuum and place in second clean waste bag immediately prior to removal from Asbestos Work Area.
	.3 Seal waste bags and remove from site. Dispose of in accordance with requirements of Provincial Authority having jurisdiction. Supervise dumping and ensure that dump operator is fully aware of hazardous nature of material to be dumped and that the a...
	.4 Perform final thorough clean-up of Work areas and adjacent areas affected by Work using HEPA vacuum.


	3.2 INSPECTION
	.1 Perform inspection of Asbestos Work Area to confirm compliance with specification and governing authority requirements. Deviations from these requirements that have not been approved in writing by Departmental Representative may result in Work stop...
	.2  Departmental Representative will inspect Work for:
	.1 Adherence to specific procedures and materials.
	.2 Final cleanliness and completion.
	.3 No additional costs will be allowed by Contractor for additional labour or materials required to provide specified performance level.

	.3 When asbestos leakage from Asbestos Work Area has occurred or is likely to occur Departmental Representative may order Work shutdown.
	.1 No additional costs will be allowed by Contractor for additional labour or materials required to provide specified performance level.




	028310
	Part 1 General
	A 2003 Hazardous Materials Assessment Report issued by PWGSC Environmental Services indicates that lead containing materials have been identified in the Powerhouse. Lead was identified on the walls of the boiler room and control room. Lead was also id...
	In the event that lead containing materials are encountered during Work, the precautions and procedures in this section shall be followed.
	1.1 SUMMARY
	.1 Comply with requirements of this Section when performing following Work:
	.1 Removal of lead-containing coatings with a chemical gel or paste and fibrous laminated cloth wrap on walls.
	.2 Removal of lead-containing coatings or materials using a power tool with an effective dust collection system equipped with a HEPA filter on walls.
	.3 Removal of lead-containing coatings or materials with non-powered hand tool, other than manual scraping and sanding on walls.


	1.2 REFERENCE STANDARDS
	.1 Department of Justice Canada
	.1 Canadian Environmental Protection Act, 1999 (CEPA).

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

	.3 Human Resources and Social Development Canada (HRSDC)
	.1 Canada Labour Code Part II, - SOR 86-304 - Occupational Health and Safety Regulations.

	.4 Transport Canada (TC)
	.1 Transportation of Dangerous Goods Act, 1992 (TDGA).

	.5 U.S. Environmental Protection Agency (EPA)
	.1 EPA 747-R-95-007-1995, Sampling House Dust for Lead.

	.6 U.S. Department of Health and Human Services/Centers for Disease Control and Prevention/National Institute for Occupational Safety and Health (NIOSH)
	.1 NIOSH 94-113 - NIOSH Manual of Analytical Methods (NMAM), 4th Edition (1994).

	.7 U.S. Department of Labour - Occupational Safety and Health Administration (OSHA) - Toxic and Hazardous Substances
	.1 Lead in Construction Regulation - 29 CFR 1926.62-1993.

	.8 Underwriters' Laboratories of Canada (ULC)

	1.3 DEFINITIONS
	.1 HEPA vacuum: High Efficiency Particulate Air filtered vacuum equipment with a filter system capable of collecting and retaining fibres greater than 0.3 microns in any direction at 99.97% efficiency.
	.2 Authorized Visitors: Departmental Representative or designated representatives.
	.3 Polyethylene: polyethylene sheeting or rip-proof polyethylene sheeting with tape along edges, around penetrating objects over cuts and tears, and elsewhere as required to provide protection and isolation. For protection of underlying surfaces from ...
	.4 Sprayer: garden reservoir type sprayer or airless spray equipment capable of producing mist or fine spray. Must be appropriate capacity for scope of work.
	.5 Action level: employee exposure, without regard to use of respirators, to airborne concentration of lead of 50 micrograms per cubic metre of air (50 ug/m3) calculated as 8-hour time-weighted average (TWA). Minimum precautions for lead abatement are...
	.6 Competent person: Individuals capable of identifying existing lead hazards in workplace taking corrective measures to eliminate them.
	.7 Lead dust: wipe sampling on vertical surfaces and/or horizontal surfaces, dust and debris is considered to be lead contaminated if it contains more than 40 micrograms of lead in dust per square foot.

	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Provide proof satisfactory to Departmental Representative that suitable arrangements have been made to dispose of lead based paint waste in accordance with requirements of authority having jurisdiction.
	.3 Provide proof of Contractor's General Insurance.
	.4 Quality Control:
	.1 Provide Departmental Representative necessary permits for transportation and disposal of lead based paint waste and proof that lead based paint waste has been received and properly disposed.
	.2 Provide proof satisfactory to Departmental Representative that employees have had instruction on hazards of lead exposure, respirator use, dress, and aspects of work procedures and protective measures.


	1.5 QUALITY ASSURANCE
	.1 Regulatory Requirements: comply with Federal, Provincial/Territorial and local requirements pertaining to lead paint, provided that in case of conflict among those requirements or with these specifications more stringent requirement applies. Comply...
	.2 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 29 - Health and Safety Requirements.
	.2 Safety Requirements: worker and visitor protection.
	.1 Protective equipment and clothing to be worn by workers and visitors in work Area include:
	.1 Respirator NIOSH approved and equipped with replaceable HEPA filter cartridges with an assigned protection factor of 10, acceptable to Authority having jurisdiction. Suitable for type of lead and level of lead dust exposure. Provide sufficient amou...
	.2 Half mask respirator: half-mask particulate respirator with N-series filter, and 95% efficiency could be provided.

	.2 Eating, drinking, chewing, and smoking are not permitted in work area.
	.3 Ensure workers wash hands and face when leaving work area.
	.4 Visitor Protection:
	.1 Provide approved respirators to Authorized Visitors to work areas.
	.2 Instruct Authorized Visitors procedures to be followed in entering and exiting work area.




	1.6 WASTE MANAGEMENT AND DISPOSAL
	.1 Handle and dispose of hazardous materials in accordance with CEPA, TDGA, Regional and Municipal regulations.
	.2 Disposal of lead waste generated by removal activities must comply with Federal, Provincial, Territorial and Municipal regulations. Dispose of lead waste in sealed double thickness 6 ml bags or leak proof drums. Label containers with appropriate wa...
	.3 Provide manifests describing and listing waste created. Transport containers by approved means to licensed landfill for burial.

	1.7 EXISTING CONDITIONS
	.1 Notify Departmental Representative of lead based paint discovered during Work and not apparent from drawings, specifications, or report pertaining to Work. Do not disturb such material until instructed by Departmental Representative.

	1.8 SCHEDULING
	.1 Not later than two days before beginning Work on this Project notify following in writing:
	.1 Appropriate Regional or Zone Director of Medical Services Branch, Health Canada.
	.2 Provincial Ministry of Labour.
	.3 Disposal Authority.

	.2 Inform sub trades of presence of lead-containing materials identified in Existing Conditions.
	.3 Provide Departmental Representative copy of notifications prior to start of Work.

	1.9 PERSONNEL TRAINING
	.1 Provide Departmental Representative satisfactory proof that every worker has had instruction and training in hazards of lead exposure, in personal hygiene, in aspects of work procedures, and in use, cleaning, and disposal of respirators.
	.2 Instruction and training related to respirators includes, at minimum:
	.1 Proper fitting of equipment.
	.2 Inspection and maintenance of equipment.
	.3 Disinfecting of equipment.
	.4 Limitations of equipment.

	.3 Instruction and training must be provided by competent, qualified person.
	.4 Supervisory personnel to complete required training.


	Part 2 Products
	2.1 MATERIALS
	.1 Polyethylene 0.15 mm thick unless otherwise specified; in sheet size to minimize joints.
	.2 Tape: fibreglass - reinforced duct tape suitable for sealing polyethylene under dry conditions and wet conditions using amended water.
	.3 Slow - drying sealer: non-staining, clear, water - dispersible type that remains tacky on surface for at least 8 hours and designed for purpose of trapping residual lead paint residue.
	.4 Lead waste containers: metal type acceptable to dump operator with tightly fitting covers and 0.15 mm thickness sealable polyethylene liners.
	.1 Label containers with pre-printed bilingual cautionary Warning Lead clearly visible when ready for removal to disposal site.



	Part 3 Execution
	3.1 SUPERVISION
	.1 One Supervisor for every ten workers is required.
	.2 Supervisor must remain within work area during disturbance, removal, or handling of lead based paints.

	3.2 PREPARATION
	.1 Remove and store items to be salvaged or reused.
	.1 Protect and wrap items and transport and store in area specified by Departmental Representative.

	.2 Work Area:
	.1 Shut off and isolate HVAC system to prevent dust dispersal into other building areas. Conduct smoke tests to ensure duct work is airtight.
	.2 Pre-clean fixed casework and equipment within work area, using HEPA vacuum and cover and seal with polyethylene sheeting and tape.
	.3 Clean work area using HEPA vacuum. If not practicable, use wet cleaning method. Do not raise dust.
	.4 Seal off openings with polyethylene sheeting and seal with tape.
	.5 Protect floor surfaces covered from wall to wall with polyethylene sheets.
	.6 Maintain emergency fire exits or establish alternatives satisfactory to Authority having jurisdiction.
	.7 Where water application is required for wetting lead containing materials, provide temporary water supply appropriately sized for application of water as required.
	.8 Provide electrical power and shut off for operation of powered tools and equipment. Provide 24 volt safety lighting and ground fault interrupter circuits on power source for electrical tools, in accordance with applicable CSA Standard. Ensure safe ...

	.3 Do not start work until:
	.1 Arrangements have been made for disposal of waste.
	.2 Tools, equipment, and materials waste containers are on site.
	.3 Arrangements have been made for building security.
	.4 Notifications have been completed and preparatory steps have been taken.


	3.3 LEAD ABATEMENT
	.1 Removal of lead-containing coatings with a chemical gel or paste and fibrous laminated cloth wrap; or removal equipped with HEPA filters; or removal with using power tools non-powered hand tool, other than manual scraping and sanding.
	.2 Remove lead based paint in small sections and pack as it is being removed in sealable 0.15 mm plastic bags and place in labelled containers for transport.
	.3 Seal filled containers. Clean external surfaces thoroughly by wet sponging. Remove from immediate working area to staging area. Clean external surfaces thoroughly again by wet sponging. Wash containers thoroughly pending removal to outside. Ensure ...
	.4 After completion of stripping work, wire brush and wet sponge surface from which lead based paint has been removed to remove visible material. During this work keep surfaces wet.
	.5 After wire brushing and wet sponging to remove visible lead based paint, and after encapsulating lead containing material impossible to remove, wet clean entire work area, and equipment used in process. After inspection by Departmental Representati...

	3.4 INSPECTION
	.1 Perform inspection to confirm compliance with specification and governing authority requirements. Deviations from these requirements not approved in writing by Departmental Representative will result in work stoppage, at no cost to Owner.
	.2 Departmental Representative will inspect work for:
	.1 Adherence to specific procedures and materials.
	.2 Final cleanliness and completion.
	.3 No additional costs will be allowed by Contractor for additional labour or materials required to provide specified performance level.


	3.5 LEAD SURFACE SAMPLING - WORK AREAS
	.1 Final lead surface sampling to be conducted as follows:
	.1 After work area has passed a visual inspection for cleanliness approved and accepted by Departmental Representative. Apply coat of lock-down agent to surfaces within enclosure, and appropriate setting period of 8 hours has passed, Departmental Repr...
	.1 Final lead wipe sampling results from horizontal and vertical surfaces must show lead levels of less than 40 micrograms of lead in dust per square foot. Samples collected and analyzed in accordance with EPA 747-R-95-007.
	.2 If wipe sampling results show levels of lead in excess of 40 micrograms per square foot, re-clean work area at contractor's expense and apply another acceptable coat of lock-down agent to surfaces.
	.3 Repeat as necessary until fibre levels are less than 40 micrograms per square foot.



	3.6 FINAL CLEANUP
	.1 Following cleaning and when lead wipe surfaces sampling are below acceptable concentrations, proceed with final cleanup.
	.2 Remove polyethylene sheet by rolling it away from walls to centre of work area. Vacuum visible lead containing particles observed during cleanup, immediately, using HEPA vacuum.
	.3 Place polyethylene sheets, tape, cleaning material, clothing, and contaminated waste in plastic bags and sealed labelled waste containers for transport.
	.4 Conduct final check to ensure no dust or debris remains on surfaces as result of dismantling operations.

	3.7 RE-ESTABLISHMENT OF OBJECTS AND SYSTEMS
	.1 Repair or replace objects damaged in course of work to their original state or better, as directed by Departmental Representative.



	060899
	Part 1 General
	1.1 REFERENCE STANDARDS
	.1 American Society for Testing and Materials (ASTM)
	.1 ASTM A123/A123M, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	.2 ASTM A653/A653 M- Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
	.3 ASTM A792/A792M- Specification for Steel Sheet, 55% Aluminum-Zinc Alloy-Coated by the Hot-Dip Process.

	.2 Canadian Standards Association (CSA)
	.1 CAN/CSA S136, North American Specification for the Design of Cold-Formed Steel Structural Members.

	.3 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-1.181-Ready-Mixed Organic Zinc-Rich Coating.
	.2 Canadian Sheet Steel Building Institute (CSSBI)
	.3 CSSBI 50M- Lightweight Steel Framing Binder.
	.4 CSSBI S5, Guide Specification for Wind Bearing Steel Studs.
	.5 CSSBI Fact Sheet #3, Care and Maintenance of Prefinished Sheet Steel Building Products.
	.6 CSSBI Technical Bulletin Vol. 7, No. 2, Changing Standard Thicknesses for Canadian Lightweight Steel Framing Applications.

	.4 National Research Council Canada (NRC)
	.1 National Building Code of Canada 2015 (NBC).


	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 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 rough carpentry work and include product characteristics, performance criteria, physical size, finish and limitations.


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


	Part 2 Products
	2.1 MATERIALS
	.1 Steel studs: to CSA S136, fabricated from zinc coated steel, depth as indicated. Minimum steel thickness of 1.52 mm.
	.2 Stud tracks : fabricated from same material and finish as steel studs, depth to suit.
	.3 Bottom track: single piece.
	.4 Top track: single piece track or double track or slotted single top track. (double track or slotted single top track to accommodate deflection).
	.5 Bridging: fabricated from same material and finish as studs, 38 x 12 x 1.22 mm minimum thickness.
	.6 Angle clips: fabricated from same material and finish as studs, 38 x 38mm x depth of steel stud, 1.22 mm minimum thickness.
	.7 Tension straps and accessories: as recommended by manufacturer.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify conditions of substrates previously installed under other Sections or Contracts are acceptable for rough carpentry installation in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Departmental Representative.


	3.2 INSTALLATION
	.1 Comply with requirements of National Building Code of Canada (NBC), supplemented by the following paragraphs.
	.2 Anchor tracks securely to structure at 800 mm on center maximum, unless lesser spacing prescribed on drawings.
	.3 Erect studs plumb, aligned and securely attached with two screws minimum, or welded in accordance with manufacturer's recommendations.
	.4 Seat studs into bottom tracks and top track. Gap between end of stud and web of track not to exceed 4.0 mm. Secure studs with two (2) screws minimum (in top and bottom tracks), or in accordance with manufacturer’s recommendations.
	.5 Allow minimum deflection gap of 16.5 mm for double track or slotted single top track.
	.6 Install studs at not more than 50.0 mm from abutting walls, openings, and each side of corners and terminations with dissimilar materials.
	.7 Brace steel studs with horizontal internal bridging at 1200 mm maximum. Fasten bridging to steel clips fastened to steel studs with screws or by welding.
	.8 Frame openings in stud walls to adequately carry loads by use of additional framing members and bracing as detailed on shop drawings.
	.9 Touch up welds with coat of zinc rich primer.
	.10 ERECTION TOLERANCES
	.1 Plumb: not to exceed 1/500th of member length.
	.2 Camber: not to exceed 1/1000th of member length.
	.3 Spacing: not more than 3.0 mm from design spacing.
	.4 Gap between end of stud and track web: not more than 4.0 mm.

	.11 CUTOUTS
	.12 Maximum size of cutouts for services as follows:
	.13 Member Depth Across Member Depth Along Member Length Centre to Centre Spacing (mm)
	92 40 max.  105 max. 600 min.
	102 40 max.  105 max. 600 min.
	152 65 max.  115 max. 600 min.
	.14 Limit distance from centerline of last unreinforced cutout to end of member to less than 300 mm.

	3.3 CLEANING
	.1 Clean in accordance with Section 01 74 11 - Cleaning.
	.2 Waste Management in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.



	078400
	Part 1 General
	All penetrations through existing fire rated assemblies shall be fire stopped in accordance with this section.
	1.1 REFERENCE STANDARDS
	.1 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).

	.2 National Research Council Canada (NRC)
	.1 National Building Code of Canada  (NBC).

	.3 Underwriter's Laboratories of Canada (ULC)
	.1 ULC-S115-2016, Fire Tests of Fire stop Systems.


	1.2 DEFINITIONS
	.1 Fire Stop Material: device intended to close off opening or penetration during fire or materials that fill openings in wall or floor assembly where penetration is by cables, cable trays, conduits, ducts and pipes and poke-through termination device...
	.2 Single Component Fire Stop System: fire stop material that has Listed Systems Design and is used individually without use of high temperature insulation or other materials to create fire stop system.
	.3 Multiple Component Fire Stop System: exact group of fire stop materials that are identified within Listed Systems Design to create on site fire stop system.
	.4 Tightly Fitted; (ref: NBC Part 3.1.9.1(1) and 9.10.9.6(1)): penetrating items that are cast in place in buildings of noncombustible construction or have "0" annular space in buildings of combustible construction.
	.1 Words "tightly fitted" should ensure that integrity of fire separation is such that it prevents passage of smoke and hot gases to unexposed side of fire separation.


	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures
	.2 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet and include product characteristics, performance criteria, physical size, finish and limitations.



	Part 2 Products
	2.1 MATERIALS
	.1 Fire stopping and smoke seal systems: in accordance with CAN-ULC-S115.
	.2 Service penetration assemblies: systems tested to CAN-ULC-S115.
	.3 Service penetration fire stop components: certified by test laboratory to CAN-ULC-S115.
	.4 Fire-resistance rating of installed fire stopping assembly in accordance with NBC.
	.5 Fire stopping and smoke seals at openings intended for ease of re-entry such as cables: elastomeric seal.
	.6 Fire stopping and smoke seals at openings around penetrations for pipes, ductwork and other mechanical items requiring sound and vibration control: elastomeric seal.
	.7 Primers: to manufacturer's recommendation for specific material, substrate, and end use.
	.8 Water (if applicable): potable, clean and free from injurious amounts of deleterious substances.
	.9 Damming and backup materials, supports and anchoring devices: to manufacturer's recommendations, and in accordance with tested assembly being installed as acceptable to authorities having jurisdiction.
	.10 Sealants for vertical joints: non-sagging.


	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 PREPARATION
	.1 Examine sizes and conditions of voids to be filled to establish correct thicknesses and installation of materials.
	.1 Ensure that substrates and surfaces are clean, dry and frost free.

	.2 Prepare surfaces in contact with fire stopping materials and smoke seals to manufacturer's instructions.
	.3 Maintain insulation around pipes and ducts penetrating fire separation without interruption to vapour barrier.
	.4 Mask where necessary to avoid spillage and over coating onto adjoining surfaces; remove stains on adjacent surfaces.

	3.3 INSTALLATION
	.1 Install fire stopping and smoke seal material and components in accordance with manufacturer's certified tested system listing.
	.2 Seal holes or voids made by through penetrations, poke-through termination devices, and unpenetrated openings or joints to ensure continuity and integrity of fire separation are maintained.
	.3 Provide temporary forming as required and remove forming only after materials have gained sufficient strength and after initial curing.
	.4 Tool or trowel exposed surfaces to neat finish.
	.5 Remove excess compound promptly as work progresses and upon completion.

	3.4 SEQUENCES OF OPERATION
	.1 Proceed with installation only when submittals have been reviewed by Departmental Representative

	3.5 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.
	.3 Remove temporary dams after initial set of fire stopping and smoke seal materials.

	3.6 SCHEDULE
	.1 Fire stop and smoke seal at:
	.1 Penetrations through fire-resistance rated masonry, concrete, and gypsum board partitions and walls.
	.2 Top of fire-resistance rated masonry and gypsum board partitions.
	.3 Intersection of fire-resistance rated masonry and gypsum board partitions.
	.4 Control and sway joints in fire-resistance rated masonry and gypsum board partitions and walls.
	.5 Penetrations through fire-resistance rated floor slabs, ceilings and roofs.
	.6 Openings and sleeves installed for future use through fire separations.
	.7 Around mechanical and electrical assemblies penetrating fire separations.




	092116
	Part 1 General
	1.1 REFERENCES
	.1 ASTM International
	.1 ASTM C475-02(2007), Standard Specification for Joint Compound and Joint Tape for Finishing Gypsum Board.
	.2 ASTM C514-04(2009e1), Standard Specification for Nails for the Application of Gypsum Board.
	.3 ASTM C557-03(2009)e1, Standard Specification for Adhesives for Fastening Gypsum Wallboard to Wood Framing.
	.4 ASTM C840-08, Standard Specification for Application and Finishing of Gypsum Board.
	.5 ASTM C954-07, Standard Specification for Steel Drill Screws for the Application of Gypsum Panel Products or Metal Plaster Bases to Steel Studs From 0.033 in. (0.84 mm) to 0.112 in. (2.84 mm) in Thickness.
	.6 ASTM C1002-07, Standard Specification for Steel Self-Piercing Tapping Screws for the Application of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs.
	.7 ASTM C1047-09, Standard Specification for Accessories for Gypsum Wallboard and Gypsum Veneer Base.
	.8 ASTM C1280-99, Standard Specification for Application of Gypsum Sheathing.
	.9 ASTM C1396/C1396M-09a, Standard Specification for Gypsum Wallboard.


	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.

	1.3 DELIVERY, STORAGE AND HANDLING
	.1 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.2 Storage and Handling Requirements:
	.1 Store gypsum board assemblies materials level off ground indoors in dry location and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.2 Store and protect gypsum board assemblies from nicks, scratches, and blemishes.
	.3 Protect from weather, elements and damage from construction operations.
	.4 Handle gypsum boards to prevent damage to edges, ends or surfaces.
	.5 Protect prefinished aluminum surfaces with wrapping. Do not use adhesive papers or sprayed coatings which bond when exposed to sunlight or weather.
	.6 Replace defective or damaged materials with new.


	1.4 AMBIENT CONDITIONS
	.1 Maintain temperature 10 degrees C minimum, 21 degrees C maximum for 48 hours prior to and during application of gypsum boards and joint treatment, and for 48 hours minimum after completion of joint treatment.
	.2 Apply board and joint treatment to dry, frost free surfaces.
	.3 Ventilation: ventilate building spaces as required to remove excess moisture that would prevent drying of joint treatment material immediately after its application.


	Part 2 Products
	2.1 MATERIALS
	.1 Standard board: to ASTM C1396/C1396M 1200 mm wide x maximum practical length, ends square cut
	.2 Steel drill screws: to ASTM C1002.
	.3 Joint compound: to ASTM C475, asbestos-free.

	2.2 FINISHES
	.1 Texture finish: asbestos-free standard white texture coating and primer-sealer, recommended by gypsum board manufacturer.
	.2 Refer to Section 09 91 23 - Interior Re-Painting.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify conditions of substrates previously installed under other Sections or Contracts are acceptable for gypsum board assemblies installation in accordance with manufacturer's written instructions.
	.1 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.2 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Departmental Representative


	3.2 ERECTION
	.1 Do application and finishing of gypsum board to ASTM C840 except where specified otherwise.
	.2 Do application of gypsum sheathing to ASTM C1280.

	3.3 APPLICATION
	.1 Apply gypsum board after electrical and video surveillance work have been approved.
	.2 Apply gypsum board in areas where it has been removed to allow access to wall interior to run concealed conduit
	.3 Apply 12 mm diameter bead of acoustic sealant continuously around periphery of each face of partitioning to seal gypsum board/structure junction where partitions abut fixed building components. Seal full perimeter of cut-outs around electrical boxe...
	.4 Install ceiling boards in direction that will minimize number of end-butt joints. Stagger end joints at least 250 mm.
	.5 Install gypsum board on walls vertically to avoid end-butt joints. At stairwells and similar high walls, install boards horizontally with end joints staggered over studs, except where local codes or fire-rated assemblies require vertical application.
	.6 Install gypsum board with face side out.
	.7 Do not install damaged or damp boards.
	.8 Locate edge or end joints over supports. Stagger vertical joints over different studs on opposite sides of wall.

	3.4 INSTALLATION
	.1 Prior to installation repair any penetrations made to vapour barrier during renovation using 60mm polypropylene tape
	.2 Erect accessories straight, plumb or level, rigid and at proper plane. Use full length pieces where practical. Make joints tight, accurately aligned and rigidly secured. Mitre and fit corners accurately, free from rough edges.
	.3 Install casing beads around perimeter of suspended ceilings.
	.4 Install casing beads where gypsum board butts against surfaces having no trim concealing junction and where indicated.
	.5 Gypsum Board Finish: finish gypsum board walls and ceilings to following levels in accordance with AWCI Levels of Gypsum Board Finish:
	.1 Level of finish:
	.1 Level 4: embed tape for joints and interior angles in joint compound and apply three separate coats of joint compound over joints, angles, fastener heads and accessories; surfaces smooth and free of tool marks and ridges.


	.6 Finish corner beads, control joints and trim as required with two coats of joint compound and one coat of taping compound, feathered out onto panel faces.
	.7 Fill screw head depressions with joint and taping compounds to bring flush with adjacent surface of gypsum board so as to be invisible after surface finish is completed.
	.8 Sand lightly to remove burred edges and other imperfections. Avoid sanding adjacent surface of board.
	.9 Completed installation to be smooth, level or plumb, free from waves and other defects and ready for surface finish.
	.10 Apply one coat of white primer sealer over surface to be textured. When dry apply textured finish in accordance with manufacturer's instructions.
	.11 Mix joint compound slightly thinner than for joint taping.
	.12 Apply thin coat to entire surface using trowel or drywall broad knife to fill surface texture differences, variations or tool marks.
	.13 Allow skim coat to dry completely.
	.14 Remove ridges by light sanding or wiping with damp cloth.

	3.5 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


	3.6 PROTECTION
	.1 Protect installed products and components from damage during construction.
	.2 Repair damage to adjacent materials caused by gypsum board assemblies installation.



	099123
	Part 1 General
	1.1 REFERENCES
	.1 The Master Painters Institute (MPI)
	.1 Maintenance Repainting Manual 2004, Master Painters Institute (MPI), including Identifiers, Evaluation, Systems, Preparation and Approved Product List.

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


	1.2 QUALITY ASSURANCE
	.1 Qualifications:
	.1 Contractor: to have a minimum of five years proven satisfactory experience.

	.2 Conform to latest MPI requirements for interior repainting work including cleaning, preparation and priming.
	.3 Materials (primers, paints, coatings, varnishes, stains, lacquers, fillers, thinners and solvents) shall be in accordance with the latest edition of the MPI Approved Product List and shall be from a single manufacturer for each system used.
	.4 Paint materials such as linseed oil, shellac, reducers and turpentine shall be the highest quality product of an approved manufacturer listed in MPI Maintenance Repainting Manual and shall be compatible with other coating materials as required.
	.5 Retain purchase orders, invoices and other documents to prove conformance with noted MPI requirements when requested by Departmental Representative
	.6 Standard of Acceptance: when viewed using final lighting source surfaces shall indicate the following:
	.1 Walls: no defects visible from a distance of 1000 mm at 90 degrees to surface.
	.2 Ceilings: no defects visible from floor at 45 degrees to surface.
	.3 Final coat to exhibit uniformity of colour and sheen across full surface area.


	1.3 SCHEDULING
	.1 Paint occupied facilities in accordance with approved schedule. Schedule operations to approval of Departmental Representative such that painted surfaces will have dried and cured sufficiently before occupants are affected.
	.2 Obtain written authorization from Departmental Representative for changes in work schedule.
	.3 Schedule repainting operations to prevent disruption by other trades if applicable and by occupants in and about building.

	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials as follows:
	.1 Deliver and store materials in original containers, sealed, with labels intact.
	.2 Labels to indicate:
	.1 Manufacturer's name and address.
	.2 Type of paint or coating.
	.3 Compliance with applicable standard.
	.4 Colour number in accordance with established colour schedule.

	.3 Remove damaged, opened and rejected materials from site.
	.4 Store and handle in accordance with manufacturer's recommendations.
	.5 Store materials and equipment in secure, dry, well-ventilated area
	.6 Keep areas used for storage, cleaning and preparation, clean and orderly
	.7 Remove paint materials from storage in quantities required for same day use.
	.8 Comply with requirements of Workplace Hazardous Materials Information System (WHMIS) regarding use, handling storage, and disposal of hazardous materials.
	.9 Fire Safety Requirements:
	.1 Provide one 9 kg Type ABC dry chemical fire extinguisher adjacent to storage area.
	.2 Store oily rags, waste products, empty containers and materials subject to spontaneous combustion in ULC approved, sealed containers and remove from site daily.
	.3 Handle, store, use and dispose of flammable and combustible materials in accordance with National Fire Code of Canada.


	.2 Waste Management and Disposal:
	.1 Separate waste materials for recycling
	.2 Paint, stain and wood preservative finishes and related materials (thinners, and solvents) are hazardous products and are subject to regulations for disposal. Information on these controls can be obtained from Provincial Ministries of Environment a...
	.3 Materials that cannot be reused must be treated as hazardous waste and disposed of in an appropriate manner.
	.4 Place materials defined as hazardous or toxic waste, including used sealant and adhesive tubes and containers, in containers or areas designated for hazardous waste.
	.5 To reduce the amount of contaminants entering waterways, sanitary/storm drain systems or into the ground the following procedures shall be strictly adhered to:
	.1 Retain cleaning water for water-based materials to allow sediments to be filtered out.  In no case shall equipment be cleaned using free draining water.
	.2 Retain cleaners, thinners, solvents and excess paint and place in designated containers and ensure proper disposal.
	.3 Return solvent and oil soaked rags used during painting operations for contaminant recovery, proper disposal, or appropriate cleaning and laundering.
	.4 Dispose of contaminants in an approved legal manner in accordance with hazardous waste regulations.
	.5 Empty paint cans are to be dry prior to disposal or recycling (where available).
	.6 Close and seal tightly partly used cans of materials including sealant and adhesive containers and store protected in well ventilated fire-safe area at moderate temperature.

	.6 Where paint recycling is available, collect waste materials by type and provide for delivery to recycling or collection facility.


	1.5 SITE CONDITIONS
	.1 Heating, Ventilation and Lighting:
	.1 Do not perform repainting work unless adequate and continuous ventilation and sufficient heating facilities are in place to maintain ambient air and substrate temperatures above 10 degrees C for 24 hours before, during and after paint application a...
	.2 Ventilate enclosed spaces in accordance with Health and Safety Regulations. Where required, provide continuous ventilation for seven days after completion of application of paint.
	.3 Co-ordinate use of existing ventilation system with Departmental Representative and ensure its operation during and after application of paint as required.
	.4 Provide temporary ventilating and heating equipment where permanent facilities are not available or supplemental ventilating and heating equipment if ventilation and heating from existing system is inadequate to meet minimum requirements.  Use of g...

	.2 Temperature, Humidity and Substrate Moisture Content Levels:
	.1 Unless specifically pre-approved by specifying body, Paint Inspection Agency and, applied product manufacturer, do not perform repainting work when:
	.1 Ambient air and substrate temperatures are below 10 degrees C.
	.2 Substrate temperature is over 32 degrees C unless paint is specifically formulated for application at high temperatures.
	.3 Relative humidity within area to be repainted is above 85%.


	.3 Surface and Environmental Conditions:
	.1 Apply paint finish in areas where dust is no longer being generated by related construction operations or when ventilation conditions are such that airborne particles will not affect quality of finished surface.
	.2 Apply paint to adequately prepared surfaces and to surfaces within moisture limits noted herein.
	.3 Apply paint when previous coat of paint is dry or adequately cured, unless otherwise pre-approved by specific coating manufacturer.
	.4 Apply paint in occupied facilities during silent hours only Schedule operations to approval of the Departmental Representative such that painted surfaces will have dried and cured sufficiently before occupants are affected.



	Part 2 Products
	2.1 MATERIALS
	.1 Paint for exterior and interior walls of Control Room:
	.1 Paint materials listed in latest edition of MPI Approved Product List (APL) are acceptable for use on this project.
	.2 Where required by authorities having jurisdiction, paints and coatings to provide a fire resistant rating.
	.3 Paint materials for repaint systems to be products of single manufacturer.
	.4 Only qualified products with MPI "Environmentally Friendly" E1rating are acceptable for use on this project.
	.5 Paints, coatings, thinners, solvents, cleaners and other fluids used in repainting, to be as follows:
	.1 Not contain methylene chloride, chlorinated hydrocarbons, toxic metal pigments.
	.2 Be manufactured without compounds which contribute to ozone depletion in upper atmosphere.
	.3 Be manufactured without compounds which contribute to smog in lower atmosphere.
	.4 Be manufactured where matter generating 'Biochemical Oxygen Demand' (BOD) in undiluted production plant effluent discharged to natural watercourse or a sewage treatment facility lacking secondary treatment does not exceed 15 mg/L.
	.5 Be manufactured where total suspended solids (TSS) content in undiluted production plant effluent discharged to natural watercourse or sewage treatment facility lacking secondary treatment does not exceed 15 mg/L.

	.6 Paints and coatings must not be formulated or manufactured with formaldehyde, halogenated solvents, mercury, lead, cadmium, hexavalent chromium or their compounds.


	2.2 COLOURS
	.1 Exterior and interior walls of Control Room: beige to match existing.
	.2 Submit colour selections to Departmental Representative for approval prior to purchase or start of painting.

	2.3 MIXING AND TINTING
	.1 Perform colour tinting operations prior to delivery of paint to site.
	.2 Mix paste, powder or catalyzed paint mixes in accordance with manufacturer's written instructions.
	.3 Where thinner is used, addition not to exceed paint manufacturer's recommendations.  Do not use kerosene or such organic solvents to thin water-based paints.
	.4 Thin paint for spraying in accordance with paint manufacturer' instructions.  If directions are not on container, obtain instructions in writing from manufacturer and provide copy of instructions to Departmental Representative
	.5 Re-mix paint in containers prior to and during application to ensure break-up of lumps, complete dispersion of settled pigment, and colour and gloss uniformity.

	2.4 GLOSS/SHEEN RATINGS
	.1 Walls: Semi-gloss.

	2.5 INTERIOR PAINTING SYSTEMS
	.1 RIN 9.2 - Plaster and Gypsum Board:  (gypsum wallboard, drywall, and "sheet rock type material".


	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 EXAMINATION
	.1 Interior repainting work: inspected by Departmental Representative
	.2 Interior surfaces requiring repainting: inspected by Departmental Representative

	3.3 PREPARATION
	.1 Apply paint materials in accordance with paint manufacturer's written application instructions.
	.1 Remove dust, dirt, and surface debris by vacuuming, wiping with dry, clean cloths

	.2 Clean metal surfaces to be repainted by removing rust, dirt, oil, grease and foreign substances. Remove such contaminates from surfaces, pockets and corners to be repainted by brushing with clean brushes, blowing with clean dry compressed air, or b...
	.3 Prevent contamination of cleaned surfaces by salts, acids, alkalis, other corrosive chemicals, grease, oil and solvents before priming and between applications of remaining coats.  Touch-up, spot prime, and apply primer, paint, or pre-treatment as ...
	.4 Do not apply paint until prepared surfaces have been accepted by Departmental Representative
	.5 Sand and dust between coats as required to provide adequate adhesion for next coat and to remove defects visible from distance up to 1000 mm.

	3.4 EXISTING CONDITIONS
	.1 Prior to commencing work, examine site conditions and existing interior substrates to be repainted. Report in writing to Departmental Representative damages, defects, or unsatisfactory or unfavourable conditions or surfaces that will adversely affe...
	.2 Do not commence until such adverse conditions and defects have been corrected and surfaces and conditions are acceptable to Painting Subcontractor and Inspection Agency.

	3.5 PROTECTION
	.1 Protect existing surfaces and adjacent fixtures and furnishings from paint spatters, markings and other damage by suitable non-staining covers or masking. If damaged, clean and restore such surfaces as directed by Departmental Representative
	.2 Protect items that are permanently attached such as Fire Labels on doors and frames.
	.3 Protect factory finished products and equipment.
	.4 Protect general public and building occupants in and about building.
	.5 Remove electrical cover plates, light fixtures, surface hardware on doors, bath accessories and surface mounted equipment, fittings and fastenings prior to undertaking re-painting operations.  Store items and re-install after painting is completed.
	.6 Move and cover furniture and portable equipment as necessary to carry out repainting operations.  Replace as painting operations progress.
	.7 As repainting operations progress, place "WET PAINT" signs in occupied areas to approval of Departmental Representative

	3.6 APPLICATION
	.1 Apply paint by method that is best suited for substrate being repainted using brush roller air sprayer and/or airless sprayer.  Conform to manufacturer's application instructions unless specified otherwise. Methods of application as pre-approved by...
	.2 Brush and Roller Application:
	.1 Apply paint in uniform layer using brush and/or roller of types suitable for application.
	.2 Work paint into cracks, crevices and corners.
	.3 Paint surfaces and corners not accessible to brush using spray, daubers and/or sheepskins. Paint surfaces and corners not accessible to roller using brush, daubers or sheepskins.
	.4 Brush and/or roll out runs and sags, and over-lap marks. Rolled surfaces free of roller tracking and heavy stipple unless approved by Departmental Representative Remove runs, sags and brush marks from finished work and repaint.

	.3 Spray Application:
	.1 Provide and maintain equipment that is suitable for intended purpose, capable of properly atomizing paint to be applied, and equipped with suitable pressure regulators and gauges.
	.2 Keep paint ingredients properly mixed in containers during paint application by intermittent agitation frequently as necessary.
	.3 Apply paint in uniform layer, with overlapping at edges of spray pattern.
	.4 Back roll spray applications and brush out runs and sags immediately.
	.5 Use brushes to work paint into cracks, crevices and places which are not adequately painted by spray.

	.4 Use dipping, sheepskins or daubers when no other method is practical in places of difficult access and when specifically authorized by Departmental Representative
	.5 Apply paint coats in continuous manner and allow surfaces to dry and properly cure between coats for minimum time period as recommended by manufacturer.  Minimum dry film thickness of coats not less than that recommended by manufacturer.  Repaint t...
	.6 Sand and dust between coats to remove visible defects.
	.7 Repaint surfaces both above and below sight lines as specified for surrounding surfaces, including such surfaces as tops of interior cupboards and cabinets and projecting ledges.
	.8 Repaint top, bottom, and vertical edges of doors to be repainted.

	3.7 CLEANING
	.1 Proceed in accordance with Section 01 74 11 - Cleaning, supplemented as follows:.
	.1 Remove paint where spilled, splashed, splattered or sprayed as work progresses using means and materials that are not detrimental to affected surfaces.
	.2 Keep work area free from unnecessary accumulation of tools, equipment, surplus materials and debris.
	.3 Remove combustible rubbish materials and empty paint cans each day and safely dispose of same in accordance with requirements of authorities having jurisdiction.
	.4 Clean equipment and dispose of wash water used for water borne materials, solvents used for oil based materials as well as other cleaning and protective materials (e.g. rags, drop cloths, and masking papers), paints, thinners, paint removers/stripp...
	.5 Clean painting equipment in leak-proof containers that will permit particulate matter to settle out and be collected.  Sediment remaining from cleaning operations to be recycled or disposed of in manner acceptable to authorities having jurisdiction.
	.6 Recycle paint and coatings in excess of repainting requirements as specified.


	3.8 RESTORATION
	.1 Clean and re-install hardware items removed before undertaken painting operations.
	.2 Remove protective coverings and warning signs as soon as practical after operations cease.
	.3 Remove paint splashings on affected exposed surfaces.  Remove smears and spatter immediately as operations progress, using compatible solvent.
	.4 Protect freshly completed surfaces from paint droppings and dust to approval of Departmental Representative Avoid scuffing newly applied paint.
	.5 Restore areas used for storage, cleaning, mixing and handling of paint to clean condition as approved by Departmental Representative



	230500
	Part 1 General
	1.1 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures
	.2 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets and include product characteristics, performance criteria, physical size, finish and limitations.

	.3 Shop Drawings:
	.1 Submit drawings to Departmental Representative for review and approval prior to material procurement
	.2 Indicate on drawings:
	.1 Mounting arrangements.
	.2 Operating and maintenance clearances.

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



	1.2 CLOSEOUT SUBMITTALS
	.1 Submit in accordance with Section 01 78 00 - Closeout Submittals
	.2 Operation and Maintenance Data: submit operation and maintenance data for incorporation into manual.
	.1 Operation and maintenance manual approved by, and final copies deposited with, Departmental Representative before final inspection.


	1.3 MAINTENANCE MATERIAL SUBMITTALS
	.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.
	.2 Provide one set of special tools required to service equipment as recommended by manufacturers.

	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section with manufacturer's written instructions
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:
	.1 Store materials off ground indoors in dry location and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.2 Store and protect from nicks, scratches, and blemishes
	.3 Replace defective or damaged materials with new.



	Part 2 Products
	2.1 MATERIALS
	.1 As specified within individual sections in Division 23.
	.2 Supply and installation of power wiring, controls wiring, and conduit is the responsibility of the electrical contractor (Division 26).
	.3 Supply and installation of controllers is the responsibility of the DDC contractor (Division 25). Connection of controllers to controls wiring is the responsibility of the DDC contractor (Division 25).


	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 installation in accordance with manufacturer's written instructions.
	.1 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.2 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from  Departmental Representative.


	3.2 PAINTING REPAIRS AND RESTORATION
	.1 Prime and touch up marred finished paintwork to match original.
	.2 Restore to new condition, finishes which have been damaged.

	3.3 SYSTEM CLEANING
	.1 Clean interior and exterior of all systems including strainers.

	3.4 FIELD QUALITY CONTROL
	.1 Site Tests: conduct following tests in accordance with Section 01 45 00 - Quality Control and submit report as described in PART 1 - ACTION AND INFORMATIONAL SUBMITTALS.

	3.5 DEMONSTRATION
	.1 Departmental Representative will use equipment and systems for test purposes prior to acceptance. Supply labour, material, and instruments required for testing.
	.2 Supply tools, equipment and personnel to demonstrate and instruct operating and maintenance personnel in operating, controlling, adjusting, trouble-shooting and servicing of all systems and equipment during regular work hours, prior to acceptance.
	.3 Use operation and maintenance manual, as-built drawings, and audio visual aids as part of instruction materials.
	.4 Instruction duration time requirements as specified in appropriate sections.
	.5 Departmental Representative will record these demonstrations on video tape for future reference.

	3.6 CLEANING
	.1 Clean in accordance with Section 01 74 11 - Cleaning
	.2 Waste Management in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.

	3.7 PROTECTION
	.1 Protect equipment and systems openings from dirt, dust, and other foreign materials with materials appropriate to system.



	230505
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 23 11 13 - Facility Fuel-Oil Piping
	.2 Section 23 11 23 - Facility Natural Gas Piping

	1.2 REFERENCE STANDARDS
	.1 Canadian Standards Association (CSA International)
	.1 CSA B139-09 (R2014), Installation Code for Oil Burning Equipment.

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


	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Provide manufacturer's printed product literature, specifications and datasheets for piping and equipment and include product characteristics, performance criteria, physical size, finish and limitations.


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



	Part 2 Products
	2.1 MATERIAL
	.1 Paint: zinc-rich to CAN/CGSB-1.181.
	.1 Paints, coating, and primers in accordance with manufacturer's recommendations for surface conditions.

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


	Part 3 Execution
	3.1 APPLICATION
	.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including product technical bulletins, handling, storage and installation instructions, and datasheets.

	3.2 CONNECTIONS TO EQUIPMENT
	.1 In accordance with manufacturer's instructions unless otherwise indicated.
	.2 Use valves and either unions or flanges for isolation and ease of maintenance and assembly.
	.3 Use double swing joints when equipment mounted on vibration isolation and when piping subject to movement.

	3.3 CLEARANCES
	.1 Provide clearance around systems, equipment and components for observation of operation, inspection, servicing, maintenance and as recommended by manufacturer, CSA B139, and National Fire Code of Canada.
	.2 Provide space for disassembly, removal of equipment and components as recommended by manufacturer without interrupting operation of other system, equipment, components.

	3.4 AIR VENTS
	.1 Install air vents in piping systems in accordance with CSA B139.
	.2 Install isolating valve at each automatic air valve.

	3.5 PIPEWORK INSTALLATION
	.1 Install pipework to CSA B139
	.2 Screwed fittings jointed with Teflon tape.
	.3 Protect openings against entry of foreign material.
	.4 Install to isolate equipment and allow removal without interrupting operation of other equipment or systems.
	.5 Assemble piping using fittings manufactured to ANSI standards.
	.6 Install exposed piping, equipment, rectangular cleanouts and similar items parallel or perpendicular to building lines.
	.7 Install concealed pipework to minimize furring space, maximize headroom, and conserve space.
	.8 Install, except where indicated, to permit separate thermal insulation of each pipe.
	.9 Group piping wherever possible.
	.10 Ream pipes, remove scale and other foreign material before assembly.
	.11 Use eccentric reducers at pipe size changes to ensure positive drainage and venting.
	.12 Provide for thermal expansion where necessary.
	.13 Valves:
	.1 Install in accessible locations.
	.2 Remove interior parts before soldering.
	.3 Install with stems above horizontal position unless indicated.
	.4 Valves accessible for maintenance without removing adjacent piping.
	.5 Install globe valves in bypass around control valves.
	.6 Use ball valves at branch take-offs for isolating purposes except where specified.


	3.6 SLEEVES
	.1 General: install where pipes pass through masonry, concrete structures, fire rated assemblies, and as indicated.
	.2 Material: schedule 40 black steel pipe.
	.3 Construction: use annular fins continuously welded at mid-point at foundation walls and where sleeves extend above finished floors.
	.4 Sizes: 6 mm minimum clearance between sleeve and uninsulated pipe or between sleeve and insulation.
	.5 Installation:
	.1 Concrete, masonry walls, concrete floors on grade: terminate flush with finished surface.
	.2 Other floors: terminate 25 mm above finished floor.
	.3 Before installation, paint exposed exterior surfaces with heavy application of zinc-rich paint to CAN/CGSB-1.181.

	.6 Sealing:
	.1 Foundation walls and below grade floors: fire retardant, waterproof non-hardening mastic.
	.2 Elsewhere:
	.1 Provide space for firestopping.
	.2 Maintain fire rating integrity.

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


	3.7 ESCUTCHEONS
	.1 Install on pipes passing through walls, partitions, floors, and ceilings in finished areas.
	.2 Construction: one piece type with set screws.
	.1 Chrome or nickel plated brass or type 302 stainless steel.

	.3 Sizes: outside diameter to cover opening or sleeve.
	.1 Inside diameter to fit around pipe or outside of insulation if so provided.


	3.8 PREPARATION FOR FIRE STOPPING
	.1 Install firestopping within annular space between pipes, ducts, insulation and adjacent fire separation in accordance with Section 07 84 00 - Fire Stopping.
	.2 Uninsulated unheated pipes not subject to movement: no special preparation.
	.3 Uninsulated heated pipes subject to movement: wrap with non-combustible smooth material to permit pipe movement without damaging fires topping material or installation.
	.4 Insulated pipes and ducts: ensure integrity of insulation and vapour barriers.

	3.9 FLUSHING OUT OF PIPING SYSTEMS
	.1 Before start-up, clean interior of piping systems in accordance with requirements of Section 23 11 13 - Facility Fuel-Oil Piping and Section 23 11 23 - Facility Natural Gas Piping.
	.2 Preparatory to acceptance, clean and refurbish equipment and leave in operating condition, including replacement of filters in piping systems.

	3.10 PRESSURE TESTING OF EQUIPMENT AND PIPEWORK
	.1 Advise Departmental Representative 48 hours minimum prior to performance of pressure tests.
	.2 Pipework: test as specified in relevant division 23 sections.
	.3 Conduct tests in presence of Departmental Representative.
	.4 Pay costs for repairs or replacement, retesting, and making good. Departmental Representative to determine whether repair or replacement is appropriate.
	.5 Insulate or conceal work only after approval and certification of tests by Departmental Representative.

	3.11 EXISTING SYSTEMS
	.1 Connect into existing piping systems at times approved by Departmental Representative.
	.2 Be responsible for damage to existing plant by this work.

	3.12 CLEANING
	.1 Clean in accordance with Section 01 74 11 - Cleaning.
	.2 Waste Management in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
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	Part 1 General
	1.1 SUMMARY
	.1 This section provides requirements for gauges, meters, and sensors that will be installed or replaced as part of the project work. Note: existing gauges, meters, and sensors that are part of the control system(s) being upgraded but not identified f...

	1.2 RELATED REQUIREMENTS
	.1 Section 25 30 02 – EMCS: Field Control Devices

	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 01 33 00 - Submittal Procedures. Include product characteristics, performance criteria, and limitations.
	.2 Submit product data for each meter or sensor to be installed.

	.2 Submittals to include:
	.1 Piping configuration and sizing - straight pipe upstream and downstream, distances to first weld, protrusion, thermowell, pressure tap.
	.2 Service conditions.
	.3 Full details of primary element - standard of design and construction, materials, type serial number, flow rate, differential pressure, irrecoverable head loss (IHL), calculation sheets.
	.4 Accuracy statements for each component at specified flow rates and other conditions.
	.5 Flow and temperature ranges.
	.6 Signal processor calibration data.
	.7 Minimum turndown ratio.

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

	.4 Closeout Submittals:
	.1 Submit maintenance data including monitoring requirements for incorporation into manuals specified in Section 01 78 00 - Closeout Submittals.


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


	1.5 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with manufacturer's written instructions.

	.2 Waste Management and Disposal in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.


	Part 2 Products
	2.1 Submit product data sheets for all meters and sensors to be installed. Indicate device accuracy. Product data sheets shall be reviewed and approved by the Departmental Representative.

	Part 3 Execution
	3.1 MANUFACTURER'S INSTRUCTIONS
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.2 PREPARATION
	.1 Before final calculations for orifice diameter, and before purchase of nozzle, orifice plate, or venturi measure:
	.1 Internal diameter of main at the primary element to +/-0.01 mm accuracy.
	.2 For concentricity of pipe.


	3.3 INSTALLATION OF PRIMARY ELEMENT
	.1 Follow manufacturer's instructions.

	3.4 INSTALLATION OF DIFFERENTIAL PRESSURE TAPS AND PIPING
	.1 Differential pressure taps horizontal and level with each other to within +/- 1.5 mm.
	.2 Tubing: straight, supported throughout its length, sloped 5%-10% upward to main for drainage and venting, without air pockets, with blowdown valves at bottom.

	3.5 INSTALLATION OF TRANSMITTERS NOT FORMING INTEGRAL PART OF PRIMARY ELEMENT
	.1 Mount on pipe stand installed and located to ensure no damage by passing traffic.

	3.6 INSTALLATION OF SIGNAL TRANSMISSION CABLE
	.1 Ground shielding at one point only.
	.2 Protect against RF interference.
	.3 Cross electrical cables, conduits at 90 degrees leaving at least 150 mm space between.

	3.7 START-UP
	.1 Follow manufacturer's recommendations.

	3.8 CLEANING
	.1 Proceed in accordance with Section 01 74 11 - Cleaning.
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	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 23 11 13 - Facility Fuel-Oil Piping

	1.2 REFERENCE STANDARDS
	.1 American National Standards Institute (ANSI)/American Society of Mechanical Engineers (ASME)
	.1 ANSI/ASME B1.20.1-2013, Pipe Threads, General Purpose (Inch).

	.2 ASTM International
	.1 ASTM A276-17, Standard Specification for Stainless  Steel Bars and Shapes.
	.2 ASTM B62-17, Standard Specification for Composition Bronze or Ounce Metal Castings.
	.3 ASTM B505/B505M-12, Standard Specification for Copper-Base Alloy Continuous Castings.

	.3 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS)
	.1 MSS-SP-80-2013, Bronze Gate Globe, Angle and Check Valves.


	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Provide manufacturer's printed product literature and data sheets for equipment and systems and include product characteristics, performance criteria, physical size, finish and limitations.

	.3 Shop Drawings:
	.1 Submit drawings for gas and oil trains in accordance with Section 23 11 13 - Facility Fuel-Oil Piping and Section 23 11 23 - Facility Natural Gas Piping.


	1.4 CLOSEOUT SUBMITTALS
	.1 Provide maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.

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



	Part 2 Products
	2.1 MATERIALS
	.1 Valves:
	.1 Except for specialty valves, to be single manufacturer.
	.2 Products to have CRN registration numbers.

	.2 End Connections:
	.1 Connection into adjacent piping/tubing:
	.1 Steel pipe systems: screwed ends to ANSI/ASME B1.20.1.


	.3 Globe Valves:
	.1 Requirements common to globe valves, unless specified otherwise:
	.1 Standard specification: MSS SP-80.
	.2 Bonnet: union with hexagonal shoulders.
	.3 Connections: screwed with hexagonal shoulders.
	.4 Pressure testing: to MSS SP-80. Tests to be hydrostatic.
	.5 Stuffing box: threaded to bonnet with gland follower, packing nut, high grade non-asbestos packing.
	.6 Handwheel: non-ferrous.
	.7 Handwheel Nut: bronze to ASTM B62.

	.2 NPS 2 and under, composition disc, Class 125:
	.1 Body and bonnet: screwed bonnet.
	.2 Disc and seat: renewable rotating PTFE disc, regrindable bronze seat, loosely secured to bronze stem to ASTM B505.
	.3 Operator: handwheel.

	.3 NPS 2 and under, composition disc, Class 150:
	.1 Body and bonnet: union bonnet.
	.2 Disc and seat: renewable rotating PTFE disc in easily removable disc holder, regrindable bronze seat, loosely secured to bronze stem to ASTM B505.
	.3 Operator: handwheel.

	.4 NPS 2 and under, plug disc, Class 150, screwed ends:
	.1 Body and bonnet: union bonnet.
	.2 Disc and seat ring: tapered plug type with disc stem ring of AISI S420 stainless steel to ASTM A276, loosely secured to stem.
	.3 Operator: handwheel.

	.5 Angle valve, NPS 2 and under, composition disc, Class 150:
	.1 Body and bonnet: union bonnet.
	.2 Disc and seat: renewable rotating PTFE disc in slip-on easily removable disc holder having integral guides, regrindable bronze seat, loosely secured to stem.
	.3 Operator: handwheel.


	.4 Ball Valves:
	.1 NPS 2 and under:
	.1 Body and cap: cast high tensile bronze to ASTM B62.
	.2 Pressure rating suitable to system installed.
	.3 Connections: screwed ends to ANSI B1.20.1 and with hexagonal shoulders.
	.4 Stem: tamperproof ball drive.
	.5 Stem packing nut: external to body.
	.6 Ball and seat: replaceable stainless steel solid ball and Teflon seats.
	.7 Stem seal: TFE with external packing nut.
	.8 Operator: removable lever handle.


	.5 Butterfly Valves:
	.1 NPS 2 1/2 through NPS 6, 2068 kPa with grooved ends.
	.1 Body: cast bronze, with copper-tube dimensioned grooved ends.
	.2 Disc: elastomer coated ductile iron with integrally cast stem.
	.3 Operator: lever.




	Part 3 Execution
	3.1 INSTALLATION
	.1 Install rising stem valves in upright position with stem above horizontal.
	.2 Remove internal parts before soldering.
	.3 Install valves with unions at each piece of equipment arranged to allow servicing, maintenance, and equipment removal.

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

	.2 Waste Management in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.



	230553
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.1 Materials and requirements for the identification of piping systems, duct work, valves and controllers, including the installation and location of identification systems.


	1.2 REFERENCE STANDARDS
	.1 Canadian Gas Association (CGA)
	.1 CSA/CGA B149.1-05, Natural Gas and Propane Installation Code.

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-1.60-97, Interior Alkyd Gloss Enamel.
	.2 CAN/CGSB-24.3-92, Identification of Piping Systems.


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


	1.4 QUALITY ASSURANCE
	.1 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 29 - Health and Safety Requirements.


	1.5 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.

	.2 Waste Management and Disposal in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.


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


	2.2 SYSTEM NAMEPLATES
	.1 Colours:
	.1 Hazardous: red letters, white background.
	.2 Elsewhere: black letters, white background (except where required otherwise by applicable codes).

	.2 Construction:
	.1 3 mm thick laminated plastic, matte finish, with square corners, letters accurately aligned and machine engraved into core.

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

	.4 Locations:
	.1 Terminal cabinets, control panels: use size # 5.
	.2 Equipment in Mechanical Rooms: use size # 9.
	.3 Equipment elsewhere: sizes as appropriate.


	2.3 EXISTING IDENTIFICATION SYSTEMS
	.1 Apply existing identification system to new work.
	.2 Where existing identification system does not cover for new work, use identification system specified this section.

	2.4 PIPING SYSTEMS GOVERNED BY CODES
	.1 Identification:
	.1 Natural gas: to authority having jurisdiction and CSA/CGA B149.1.


	2.5 IDENTIFICATION OF PIPING SYSTEMS
	.1 Natural gas:
	.1 To authority having jurisdiction and CSA/CGA B149.1.
	.2 Paint Yellow
	.3 Label “Gas”

	.2 Propane gas:
	.1 To authority having jurisdiction and CSA/CGA B149.1.
	.2 Paint Yellow
	.3 Label “LP”

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

	.4 Materials for background colour marking, legend, arrows:
	.1 Pipes and tubing 20 mm and smaller: waterproof and heat-resistant pressure sensitive plastic marker tags.
	.2 Other pipes: pressure sensitive vinyl with protective overcoating, waterproof contact adhesive undercoating, suitable for ambient of 100% RH and continuous operating temperature of 150 degrees C and intermittent temperature of 200 degrees C.


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

	2.7 CONTROLS COMPONENTS IDENTIFICATION
	.1 Identify all systems, equipment, components, controls, sensors with system nameplates specified in this section.
	.2 Inscriptions to include function and (where appropriate) fail-safe position.

	2.8 LANGUAGE
	.1 Identification in English.
	.2 Use one nameplate and label.


	Part 3 Execution
	3.1 MANUFACTURER'S INSTRUCTIONS
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.2 INSTALLATION
	.1 Perform work in accordance with CAN/CGSB-24.3 except as specified otherwise.

	3.3 NAMEPLATES
	.1 Locations:
	.1 In conspicuous location to facilitate easy reading and identification from operating floor.

	.2 Standoffs:
	.1 Provide for nameplates on hot and/or insulated surfaces.

	.3 Protection:
	.1 Do not paint, insulate or cover.


	3.4 LOCATION OF IDENTIFICATION ON PIPING AND DUCTWORK SYSTEMS
	.1 On long straight runs in open areas in boiler rooms, equipment rooms, galleries, tunnels: at not more than 17 m intervals and more frequently if required to ensure that at least one is visible from any one viewpoint in operating areas and walking a...
	.2 Adjacent to each change in direction.
	.3 At least once in each small room through which piping or ductwork passes.
	.4 On both sides of visual obstruction or where run is difficult to follow.
	.5 On both sides of separations such as walls, floors, partitions.
	.6 Where system is installed in pipe chases, ceiling spaces, galleries, confined spaces, at entry and exit points, and at access openings.
	.7 At beginning and end points of each run and at each piece of equipment in run.
	.8 At point immediately upstream of major manually operated or automatically controlled valves, and dampers. Where this is not possible, place identification as close as possible, preferably on upstream side.
	.9 Identification easily and accurately readable from usual operating areas and from access points.
	.1 Position of identification approximately at right angles to most convenient line of sight, considering operating positions, lighting conditions, risk of physical damage or injury and reduced visibility over time due to dust and dirt.


	3.5 VALVES, CONTROLLERS
	.1 Valves and operating controllers, except at plumbing fixtures, radiation, or where in plain sight of equipment they serve: Secure tags with non-ferrous chains or closed "S" hooks.
	.2 Number valves in each system consecutively.

	3.6 CLEANING
	.1 Proceed in accordance with Section 01 74 11 - Cleaning.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	231113
	Part 1 General
	1.1 SUMMARY
	.1 Fuel oil and natural gas trains for Boilers 1 and 2 shall be replaced as part of the project work. Shop drawings of fuel oil and gas trains shall be submitted by the burner manufacturer to the Departmental Representative for review and approval.

	1.2 RELATED REQUIREMENTS
	.1 Section 23 05 19 – Meters and Gauges for HVAC Piping.
	.2 Section 23 05 53 – Mechanical Identification

	1.3 REFERENCE STANDARDS
	.1 American Society of Mechanical Engineers (ASME)
	.1 ASME-B16.3-2016, Malleable-Iron Threaded Fittings: Classes 150 and 300.

	.2 ASTM International
	.1 ASTM A47/A47M-99 (2014), Standard Specification for Ferritic Malleable Iron Castings.
	.2 ASTM A53/A53M-12, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc Coated, Welded and Seamless.

	.3 CSA International
	.1 CSA-B139-09 (R2014), Installation Code for Oil Burning Equipment.
	.2 CSA-B140.0-03 (R2014), Oil Burning Equipment: General Requirements.

	.4 Manufacturers Standardization Society of the Valve and Fitting Industry (MSS)
	.1 MSS-SP-80-2013, Bronze Gate, Globe, Angle and Check Valves.


	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Shop Drawings:
	.1 Provide manufacturer’s shop drawings for No. 2 heating oil trains for Boilers 1 and 2. For each device in the train indicate:
	.1 Device type,
	.2 Manufacturer,
	.3 Size;
	.4 Certification;
	.5 Set point.


	.3 Product Data:
	.1 Provide manufacturer's printed product literature, specifications and datasheets for piping, fittings and equipment and include product characteristics, performance criteria, physical size, finish and limitations.


	1.5 CLOSEOUT SUBMITTALS
	.1 Submit maintenance and engineering data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.

	1.6 QUALITY ASSURANCE
	.1 Ensure piping is installed by contractor authorized by authority having jurisdiction.

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



	Part 2 Products
	2.1 FILL VENT AND CARRIER PIPE
	.1 Materials as per CSA-B139.
	.2 Steel: to ASTM A53/A53M, Schedule 40, continuous weld or electric resistance welded, screwed.

	2.2 STEEL PIPE COATING
	.1 Bituminous paint: in accordance with manufacturer's recommendations.
	.2 Paints, Primers, Coating: in accordance with manufacturer's recommendations for surface conditions. LOW VOC.

	2.3 JOINTING MATERIAL
	.1 Screwed fittings: Teflon tape.

	2.4 FITTINGS
	.1 Steel:
	.1 Malleable iron: screwed, banded, Class 150 to ASME-B16.3.
	.2 Unions: malleable iron, brass to iron, ground seat, screwed, to ASTM A47/A47M.
	.3 Nipples: Schedule 40, to ASTM A53/A53M.


	2.5 GATE VALVES
	.1 NPS 2 and under, screwed bonnet: rising stem: to MSS-SP-80, Class 125, 860 kPa, bronze body, solid wedge disc as specified under Section 23 05 23 - Valves - Bronze.

	2.6 GLOBE VALVES
	.1 NPS 2 and under, screwed: to MSS-SP-80, Class 125, 860 kPa, bronze body, screwed over bonnet, renewable bronze disc as specified under Section 23 05 23 - Valves - Bronze.

	2.7 OIL FILTER
	.1 Replaceable cartridge type as recommended by oil burner manufacturer.
	.2 Furnish spare filter cartridge.

	2.8 OIL METERS
	.1 Accuracy: tested and certified by manufacturer for accuracy within plus or minus 0.2% between 20% and 100% rated capacity.


	Part 3 Execution
	3.1 APPLICATION
	.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including product technical bulletins, handling, storage and installation instructions, and datasheets.

	3.2 PIPING
	.1 Install piping in accordance with Section 23 05 05 - Installation of Pipework, supplemented as specified.
	.2 Install oil piping system in accordance with CSA-B140.0, CSA-B139, and NFC.
	.3 Slope piping down in direction of storage tank unless otherwise indicated.
	.4 Above ground piping to be protected from physical impact due to impact.
	.5 Piping inside building:
	.1 Use approved fitting to CSA-B139 for steel piping.
	.2 Install filter, gate valve, and fire valve at burners.

	.6 Clearly label piping runs in legible form indicating;
	.1 Piping product content.
	.2 Direction of flow.


	3.3 VALVES
	.1 Install valves with stems upright or horizontal unless approved otherwise by Departmental Representative.
	.2 Install ball/gate valves at branch take-offs, to isolate pieces of equipment and as indicated.
	.3 Install globe valves for balancing and in by-pass around control valves.

	3.4 OIL FILTERS
	.1 Install ULC approved oil filters in supply line branches to each burner according to manufacturers’ recommendations.

	3.5 FIELD QUALITY CONTROL
	.1 Site Tests/Inspection:
	.1 Test system to CSA-B139 and CSA-B140.0 and authorities having jurisdiction.
	.2 Isolate tanks from piping pressure tests.


	3.6 CLEANING
	.1 Clean in accordance with Section 01 74 11 - Cleaning.
	.2 Waste Management in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.



	231123
	Part 1 General
	1.1 SUMMARY
	.1 Fuel oil and natural gas trains for Boilers 1 and 2 shall be replaced as part of the project work. Shop drawings of fuel oil and gas trains shall be submitted by the burner manufacturer to the Departmental Representative for review and approval.

	1.2 RELATED REQUIREMENTS
	.1 Section 23 05 19 – Meters and Gauges for HVAC Piping.
	.2 Section 23 05 53 – Mechanical Identification

	1.3 REFERENCES
	.1 American Society of Mechanical Engineers (ASME)
	.1 ASME B16.5-13, Pipe Flanges and Flanged Fittings.
	.2 ASME B18.2.1-12, Square and Hex Bolts and Screws Inch Series.

	.2 American Society for Testing and Materials International (ASTM)
	.1 ASTM A47/A47M-99(2014), Standard Specification for Ferritic Malleable Iron Castings.
	.2 ASTM A53/A53M-12, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc Coated, Welded and Seamless.
	.3 ASTM B837-10, Standard Specification for Seamless Copper Tube for Natural Gas and Liquefied Petroleum (LP) Gas Fuel Distribution Systems.

	.3 Canadian Standards Association (CSA International)
	.1 ANSI Z21.21-2015/CSA 6.5-2015 - Automatic valves for gas appliances

	.4 Canadian Standards Association (CSA)/Canadian Gas Association (CGA)
	.1 CAN/CSA B149.1HB-00, Natural Gas and Propane Installation Code Handbook.
	.2 CAN/CSA B149.2-10 (R2015), Propane Storage and Handling Code.
	.3 CAN/CSA B149.3-15, Field Approval of Fuel-Related Components on Appliances and Equipment.


	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet for piping, fittings and equipment.

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

	1.5 QUALITY ASSURANCE
	.1 NOT USED.

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



	Part 2 Products
	2.1 PIPE
	.1 Steel pipe: to ASTM A53/A53M, Schedule 40, seamless as follows:
	.1 NPS 1/2 to 2, screwed.
	.2 NPS2 1/2 and over, plain end.


	2.2 JOINTING MATERIAL
	.1 Screwed fittings: pulverized lead paste.
	.2 Welded fittings: to CSA W47.1.
	.3 Flange gaskets: non-metallic flat.
	.4 Brazing: to ASTM B837.

	2.3 FITTINGS
	.1 Steel pipe fittings, screwed, flanged or welded:
	.1 Malleable iron: screwed, banded, Class 150.
	.2 Steel pipe flanges and flanged fittings: to ASME B16.5.
	.3 Welding: butt-welding fittings.
	.4 Unions: malleable iron, brass to iron, ground seat, to ASTM A47/A47M.
	.5 Bolts and nuts: to ASME B18.2.1.
	.6 Nipples: schedule 40, to ASTM A53/A53M.


	2.4 DEVICES
	.1 Gas train devices must comply with the following:


	Part 3 Execution
	3.1 MANUFACTURER'S INSTRUCTIONS
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.2 PIPING
	.1 Install in accordance with Section 23 05 05 - Installation of Pipework, applicable Provincial/Territorial Codes, CAN/CSA B149.1, CAN/CSA B149.2, supplemented as specified.
	.2 Install drip points:
	.1 At low points in piping system.
	.2 At connections to equipment.


	3.3 VALVES
	.1 Install valves with stems upright or horizontal unless otherwise approved by Departmental Representative.
	.2 Install valves at branch take-offs to isolate pieces of equipment, and as indicated.

	3.4 FIELD QUALITY CONTROL
	.1 Site Tests/Inspection:
	.1 Test system in accordance with CAN/CSA B149.1, CAN/CSA B149.2, and requirements of authorities having jurisdiction.


	3.5 ADJUSTING
	.1 Purging: purge after pressure test in accordance with CAN/CSA B149.1 and CAN/CSA B149.2.
	.2 Pre-Start-Up Inspections:
	.1 Check vents from regulators, control valves, terminate outside building in approved location, protected against blockage, damage.
	.2 Check gas trains, entire installation is approved by authority having jurisdiction.


	3.6 CLEANING
	.1 Cleaning: in accordance with Section 01 74 11 – Cleaning.



	235200
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 25 30 01 - EMCS: Building Controllers Family of Controllers

	1.2 REFERENCE STANDARDS
	.1 CSA Group
	.1 CSA B139-09 (R2014), Installation Code for Oil Burning Equipment.
	.2 CSA B149.1-15, Natural Gas and Propane Installation Code.

	.2 Electrical and Electronic Manufacturers Association of Canada (EEMAC)

	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 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 burners and boiler control panels and include product characteristics, performance criteria, physical size, finish and limitations.

	.3 Shop Drawings:
	.1 Submit shop drawings for:
	.1 Burner mounting plates
	.2 Modifications to boiler front wall refractory

	.2 Indicate on drawings:
	.1 General configuration
	.2 Installation methods
	.3 Dimensioned details
	.4 Material specifications
	.5 Certifications and approvals


	.4 Submit product data and shop drawings to Departmental Representative for review and approval prior to material procurement. Submit burner product data and shop drawings for burner and mounting plates 1 week after award of Contract as per Section 01...
	.5 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.

	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 burners for incorporation into manual.

	1.5 QUALITY ASSURANCE
	.1 Regulatory Requirements: work to be performed in compliance with applicable Provincial and Federal regulations.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	.1 Extra materials:
	.1 Submit maintenance materials in accordance with Section 01 78 00 - Closeout Submittals.
	.1 Special tools for burners, access opening, handholes and Operation and Maintenance.
	.2 Spare parts for 1 year of operation.
	.3 Spare gaskets.
	.4 Spare gauge glass inserts.
	.5 Probes and sealants for electronic indication.
	.6 Spare burner tips.
	.7 Spare burner gun.
	.8 Safety valve test gauge.



	1.7 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.
	.2 Expedite procurement and delivery of all equipment and supplies to within 6 weeks of award of contract as per Section 01 32 16 Construction Progress Schedule. Delivery of burners is identified as critical to the project schedule. Expedite delivery ...
	.3 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.4 Storage and Handling Requirements:
	.1 Store materials indoors, off ground, in dry location and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.2 Store and protect burner, control panel, and associated equipment from nicks, scratches, and blemishes.
	.3 Replace defective or damaged materials with new.



	Part 2 Products
	2.1 GENERAL
	Weishaupt equipment shall be provided for this project in order to match existing equipment. Equals will not be accepted.
	2.2 COMBINATION GAS-OIL BURNERS
	.1 Burner
	.1 High Efficiency Natural Gas and No.2 Oil Burner
	.2 Weishaupt WM-GL30/3-A, ZM-R-3LM
	.3 Multi-flame (3LN) burner head for low NOx levels
	.4 4 stepping motors
	.5 QRA73 self-check UV scanner
	.6 modulating operation
	.7 light weight cast aluminum monobloc construction
	.8 powder-coated
	.9 corrosion resistant housing
	.10 hinged flange stainless steel alloy combustion head
	.11 integral gas butterfly valve
	.12 flame viewing port
	.13 insulated air intake for quiet operation
	.14 TEFC high efficiency motor
	.15 air pressure switch
	.16 burner mounted high pressure oil pump
	.17 magnetic clutch
	.18 mechanical atomization
	.19 burner mounted oil valve train
	.20 stainless steel braided flex hoses for oil supply and return
	.21 W-FM 200 linkage-less control system
	.22 Main control module mounted on the burner
	.23 programming and display unit (ABE)
	.24 VFD Motor, 20 hp, 575V, 3 ph, 60 Hz

	.2 Control Panel
	.1 Weishaupt WM-GL30/3
	.2 Control panel enclosure with textured, powder coat finish, gasketed gland plate, door with foamed in place gasket and cam-lock latches.
	.3 Includes fused control circuit transformer, DIN rail with terminal strip and alpha-numeric coded wiring laid in covered ducts.
	.4 Include electronic, star/delta motor starter with overload protection. Include switch for Burner On/Off, LED-type lights for Power On, Burner On, Gas On, Oil On, Pilot On (if pilot is included) and Fault.
	.5 Pressure transducer
	.6 Lights for HWCO, LWCO, AUX LWCO, steam pressure, etc.
	.7 Alarm horn with silencing

	.3 Gas pilot:
	.1 To building code and provincial regulations including solenoid gas valve, pressure regulator, pressure gauge, manual shut-off valve.

	.4 Main gas train:
	.1 To building code and provincial regulations including main shut-off valve, pressure regulator, motorized electric shut-off valve, downstream block-test valve with test connection and pressure gauge.

	.5 Oil:
	.1 Multi stage oil burner pump, integrated in burner.
	.2 Provide oil supply and return piping as indicated on drawings.


	2.3 EMISSION CONTROL
	.1 Rate of discharge of air contaminants from boiler not to exceed:
	.1 For nitrogen oxides expressed as nitrogen dioxide:
	.1 43 ng/J of heat input when fired with oil specified as type1 or 2, according to CGSB classification.
	.2 22 ng/J of heat input when fired with gaseous fuel.

	.2 For sulphur dioxide:
	.1 25 ng/J of heat input when fired with oil specified as type1 or 2, according to CGSB classification.

	.3 For carbon monoxide, 125 ng/J of heat input.



	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 heating boiler installation in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Departmental Representative.


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

	3.3 INSTALLATION
	.1 Work shall be staged in order to keep a minimum of two boilers operational at all times during construction. Refer to Section 01 11 00 for details.
	.2 Install in accordance with regulations of Province having jurisdiction and manufacturers recommendations.
	.3 Maintain clearances as indicated or if not indicated, as recommended by manufacturer for operation, servicing and maintenance without disruption of operation of any other equipment/system.
	.4 Natural gas fired installations: in accordance with CSA B149.1.
	.5 LP gas installations - in accordance with CSA B149.1.
	.6 Oil fired installations - in accordance with CSA B139.

	3.4 WORK HOURS
	.1 Burner installation is critical to the project schedule. Carry out Work to replace the boiler burners Monday to Friday from 08:00 to 16:00 hours. Complete Work to replace one burner and to return the associated boiler to service within 14 consecuti...

	3.5 MOUNTINGS AND ACCESSORIES
	.1 Safety valves and relief valves:
	.1 Run separate discharge from each valve.
	.2 Terminate discharge pipe as indicated.
	.3 Run drain pipe from each valve outlet and drip pan elbow to above nearest drain.

	.2 Blowdown valves:
	.1 Run discharge to terminate as indicated.


	3.6 FIELD QUALITY CONTROL
	.1 Commissioning:
	.1 Manufacturer to:
	.1 Certify installation.
	.2 Start up and commission installation.
	.3 Carry out on-site performance verification tests.
	.4 Demonstrate operation and maintenance.

	.2 Provide Departmental Representative at least 24 hours notice prior to inspections, tests, and demonstrations. Submit written report of inspections and test results.


	3.7 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.2 Waste Management in accordance with 01 74 21 - Construction/Demolition Waste Management and Disposal.



	250111
	Part 1 General
	1.1 SUMMARY
	.1 The terms DDC and EMCS are used interchangeably in Division 25 and throughout the specifications document.
	.2 The scope of controls work for this project includes the following:
	.1 Decommissioning of existing local boiler control panels for Boilers 1 and 2. All controls wiring connected to existing sensors and actuators shall be reused where possible and necessary. Retain, in place and well labelled, all such wiring when the ...
	.2 Decommissioning of existing control panel located in control room. Retain, in place and well labelled, all controls wiring connected to existing sensors and actuators selected for reuse and reconnection in new controls cabinet.
	.3 Supply and installation of new local control panels for Boilers 1 and 2.
	.4 Supply and installation of new master boiler control panel in the control room.
	.5 Supply and installation of new controls network to monitor and control the following:
	.1 Boilers 1 Local Control Panel (via new Master Boiler Control Panel)
	.2 Boilers 2 Local Control Panel (via new Master Boiler Control Panel)
	.3 Boilers 3 Local Control Panel (via new Master Boiler Control Panel)
	.4 Master Boiler Control Panel
	.5 Boiler 1 Drum Level Controller (new)
	.6 Boiler 2 Drum Level Controller (new)
	.7 Boiler 3 Drum Level Controller (existing)
	.8 Boilers 1 Economizer Temperature Controller (new)
	.9 Boilers 2 Economizer Temperature Controller (new)
	.10 Deaerator Level Controller 1 (existing)
	.11 Deaerator Level Controller 1 (existing)
	.12 Boiler 1 Steam Flow
	.13 Boiler 2 Steam Flow
	.14 Boiler 3 Steam Flow
	.15 Steam Flow to Farm (“3 inch”)
	.16 Steam Flor to Farm (“4 inch”)
	.17 City Water Pressure
	Refer to drawings for schematic of control network.

	.6 Supply and installation of new controls cabinet in controls room to contain equipment and cabling. Utilize existing sensors and controllers as shown on drawings. Reuse all controls wiring connected to existing sensors and actuators were possible an...
	.7 Supply and installation of all new cabling for controls network shall be the responsibility of the electrical contractor. The controls contractor shall be responsible for all wiring connections within control panels and enclosures at all sensors an...
	.8 Supply and installation of all conduits shall be the responsibility of the electrical contractor.
	.9 Supply and installation of two new Operator Work Stations (OWS) in the control room, connected to the new control network. Controls contractor shall provide programming and graphics on OWS to monitor and control all items listed above.
	.10 Provide commissioning for all new and modified systems, including:
	.1 Local boiler control panels (combustion management systems);
	.2 Master boiler control panel;
	.3 Ancillary controllers and sensors;
	.4 Boiler control network;
	.5 Operator Work Stations;
	.6 Boilers 1, 2 and 3.

	.11 Submission of as-built line/block diagrams of the entire boiler control network, showing all connected sensor, actuators, and controllers.
	Note: Demolition and construction work shall be staged to minimize boiler downtime. Refer to required staging in Section 01 11 00 – Summary of Work, article 1.6 Work Sequence.

	.3 Section Includes.
	.1 Methods and procedures for start-up, verification and commissioning, for building Energy Monitoring and Control System (EMCS) and includes:
	.1 Start-up testing and verification of systems.
	.2 Check out demonstration or proper operation of components.
	.3 On-site operational tests.


	.4 Related Requirements
	.1 Section 23 09 33 - Electric and Electronic Control System for HVAC.


	1.2 DEFINITIONS
	.1 CDL - Control Description Logic.
	.2 For additional acronyms and definitions refer to Section 25 05 01 - EMCS: General Requirements.

	1.3 DESIGN REQUIREMENTS
	.1 Confirm with Departmental Representative that Design Criteria and Design Intents are still applicable.
	.2 Commissioning personnel to be fully aware of and qualified to interpret Design Criteria and Design Intents.

	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submittals in accordance with Section 01330 - Submittal Procedures.
	.2 Final Report: submit report to Departmental Representative.
	.1 Include measurements, final settings and certified test results.
	.2 Bear signature of commissioning technician and supervisor
	.3 Report format to be approved by Departmental Representative before commissioning is started.
	.4 Revise "as-built" documentation, commissioning reports to reflect changes, adjustments and modifications to EMCS as set during commissioning and submit to Departmental Representative in accordance with Section 01 78 00 - Closeout Submittals.
	.5 Recommend additional changes and/or modifications deemed advisable in order to improve performance, environmental conditions or energy consumption.


	1.5 CLOSEOUT SUBMITTALS
	.1 Provide documentation, O&M Manuals, and training of O&M personnel for review of Departmental Representative before substantial completion in accordance with Section 01 78 00 - Closeout Submittals.

	1.6 COMMISSIONING
	.1 Do commissioning in accordance with Section 01 91 13 - General Commissioning (Cx) Requirements.
	.2 Carry out commissioning under review of Departmental Representative.
	.3 Inform, and obtain approval from, Departmental Representative in writing at least 14 days prior to commissioning or each test. Indicate:
	.1 Location and part of system to be tested or commissioned.
	.2 Testing/commissioning procedures, anticipated results.
	.3 Names of testing/commissioning personnel.

	.4 Correct deficiencies, re-test in presence of Departmental Representative until satisfactory performance is obtained.
	.5 Acceptance of tests will not relieve Contractor from responsibility for ensuring that complete systems meet every requirement of Contract.
	.6 Update operator work station graphics.
	.7 Perform tests as required.

	1.7 COMPLETION OF COMMISSIONING
	.1 Commissioning to be considered as satisfactorily completed when objectives of commissioning have been achieved and reviewed by Departmental Representative.

	1.8 ISSUANCE OF FINAL CERTIFICATE OF COMPLETION
	.1 Final Certificate of Completion will not be issued until receipt of written approval indicating successful completion of specified commissioning activities including receipt of commissioning documentation.


	Part 2 Products
	2.1 EQUIPMENT
	.1 Provide sufficient instrumentation to verify and commission the installed system. Provide two-way radios.
	.2 Instrumentation accuracy tolerances: higher order of magnitude than equipment or system being tested.
	.3 Independent testing laboratory to certify test equipment as accurate to within approved tolerances no more than 2 months prior to tests.
	.4 Locations to be approved, readily accessible and readable.
	.5 Application: to conform to normal industry standards.


	Part 3 Execution
	3.1 PROCEDURES
	.1 Test each system independently and then in unison with other related systems.
	.2 Commission each system using procedures prescribed by the manufacturer and commissioning plan.
	.3 Commission integrated systems using procedures prescribed by the manufacturer and commissioning plan.
	.4 Debug system software and programming.
	.5 Optimize operation and performance of systems by fine-tuning PID values and modifying CDLs as required.
	.6 Test operation under normal and emergency power conditions.

	3.2 FIELD QUALITY CONTROL
	.1 Completion Testing.
	.1 General: test after installation of each part of system and after completion of mechanical and electrical hook-ups, to verify correct installation and functioning.
	.2 Include following activities:
	.1 Test and calibrate field hardware including stand-alone capability of each controller.
	.2 Verify each A-to-D convertor.
	.3 Test and calibrate each AI using calibrated digital instruments.
	.4 Test each DI to ensure proper settings and switching contacts.
	.5 Test each DO to ensure proper operation and lag time.
	.6 Test each AO to ensure proper operation of controlled devices. Verify tight closure and signals.
	.7 Test operating software.
	.8 Test application software and provide samples of logs and commands.
	.9 Verify each CDL including energy optimization programs.
	.10 Debug software.
	.11 Provide point verification list in table format including point identifier, point identifier expansion, point type and address, low and high limits and engineering units. Include space for commissioning technician and Departmental Representative t...

	.3 Final Startup Testing: Upon satisfactory completion of tests, perform point-by-point test of entire system under review by Departmental Represenative and provide:
	.1 1 technical personnel capable of re-calibrating field hardware and modifying software.
	.2 Detailed daily schedule showing items to be tested and personnel available.
	.3 Departmental Representative's acceptance signature to be on executive and applications programs.
	.4 Commissioning to commence during final startup testing.
	.5 O&M personnel to assist in commissioning procedures as part of training.
	.6 Commissioning to be supervised by qualified supervisory personnel and Departmental Representative.
	.7 Operate systems as long as necessary to commission entire project.
	.8 Monitor progress and keep detailed records of activities and results.

	.4 Final Operational Testing: to demonstrate that EMCS functions in accordance with contract requirements.
	.1 Prior to beginning of 14 day test demonstrate that operating parameters (setpoints, alarm limits, operating control software, sequences of operation, trends, graphics and CDL's) have been implemented to ensure proper operation and operator notifica...
	.1 Repetitive alarm conditions to be resolved to minimize reporting of nuisance conditions.

	.2 Test to last at least 14 consecutive 24 hour days.
	.3 Tests to include:
	.1 Demonstration of correct operation of monitored and controlled points.
	.2 Operation and capabilities of sequences, reports, special control algorithms, diagnostics, software.

	.4 System will be accepted when:
	.1 EMCS equipment operates to meet performance requirements.
	.2 Requirements of Contract have been met.

	.5 Correct defects when they occur and before resuming tests.

	.5 Departmental Representative to review and approve reported results. Final acceptance by Departmental Representative.


	3.3 ADJUSTING
	.1 Final adjusting: upon completion of commissioning as reviewed by Departmental Representative, set and lock devices in final position and permanently mark settings.

	3.4 DEMONSTRATION
	.1 Demonstrate to Departmental Representative operation of systems including sequence of operations in regular and emergency modes, under normal and emergency conditions, start-up, shut-down interlocks and lock-outs in accordance with Section 01 79 00...



	250112
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes.
	.1 Requirements and procedures for training program, instructors and training materials, for building Energy Monitoring and Control System (EMCS) Work.

	.2 Related Requirements
	.1 Section 01 79 00 - Demonstration and Training.


	1.2 DEFINITIONS
	.1 CDL - Control Description Logic.
	.2 For additional acronyms and definitions refer to Section 25 05 01 - EMCS:  General Requirements.

	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures, supplemented and modified by requirements of this Section.
	.2 Submit training proposal complete with hour-by-hour schedule including brief overview of content of each segment to Departmental Representative 14 days prior to anticipated date of beginning of training.
	.1 List name of trainer, and type of reference materials to be used.

	.3 Submit reports within one week after completion of training, verifying that training has been satisfactorily completed.

	1.4 QUALITY ASSURANCE
	.1 Provide competent instructors thoroughly familiar with aspects of EMCS and heating systems installed in facilities.

	1.5 INSTRUCTIONS
	.1 Provide instruction to designated personnel in adjustment, operation, maintenance and pertinent safety requirements of EMCS installed.
	.2 Training to be project-specific.

	1.6 TIME FOR TRAINING
	.1 Training shall consist of two 4 hour training sessions.

	1.7 TRAINING MATERIALS
	.1 Provide reference materials for training. This shall include the O&M manual, as well as any supplementary documentation that will be useful for training.
	.2 Supply an O&M manual for each trainee.
	.3 Review contents of O&M manual in detail to explain aspects of operation and maintenance, design intent, and system functionality.

	1.8 TRAINING PROGRAM
	.1 Training shall consist of one 4 hour training session.

	1.9 MONITORING OF TRAINING
	.1 Departmental Representative to monitor training program and may modify schedule and content as necessary.


	Part 2 Products
	2.1 NOT USED

	Part 3 Execution
	3.1 NOT USED


	250501
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.1 General requirements for building Energy Monitoring and Control System (EMCS) that are common to NMS EMCS Sections.

	.2 Related Requirements
	.1 Section 25 01 11 – EMCS: Start-up, Verification and Commissioning.
	Refer to this section for an overview of Division 25 work.


	1.2 REFERENCE STANDARDS
	.1 American National Standards Institute (ANSI)/The Instrumentation, Systems and Automation Society (ISA).
	.1 ANSI/ISA 5.5-1985, Graphic Symbols for Process Displays.

	.2 American National Standards Institute (ANSI)/ Institute of Electrical and Electronics Engineers (IEEE).
	.1 ANSI/IEEE 260.1-1993, American National Standard Letter Symbols Units of Measurement (SI Units, Customary Inch-Pound Units, and Certain Other Units).

	.3 Canadian Standards Association (CSA International).
	.1 CAN/CSA-Z234.1-89 (R1995), Canadian Metric Practice Guide.


	1.3 ABBREVIATIONS AND ACRONYMS
	.1 Acronyms used in EMCS:
	.1 AI - Analog Input
	.2 AO - Analog Output
	.3 BC(s) - Building Controller(s).
	.4 CDL - Control Description Logic.
	.5 CDS - Control Design Schematic.
	.6 CPU - Central Processing Unit.
	.7 DI - Digital Input.
	.8 DO - Digital Output.
	.9 EMCS - Energy Monitoring and Control System.
	.10 HVAC - Heating, Ventilation, Air Conditioning.
	.11 I/O - Input/Output.
	.12 O&M - Operation and Maintenance.
	.13 OWS - Operator Work Station.
	.14 PID - Proportional, Integral and Derivative.
	.15 RAM - Random Access Memory.
	.16 USB - Universal Serial Bus.
	.17 UPS - Uninterruptible Power Supply.


	1.4 DEFINITIONS
	.1 Point: may be logical or physical.
	.1 Logical points: values calculated by system such as setpoints, totals, counts, derived corrections and may include, but not limited to result of and statements in CDL's.
	.2 Physical points: inputs or outputs which have hardware wired to controllers which are measuring physical properties, or providing status conditions of contacts or relays which provide interaction with related equipment (stop, start) and valve or da...

	.2 Point Name: composed of two parts, point identifier and point expansion.
	.1 Point identifier: comprised of three descriptors, "area" descriptor, "system" descriptor and "point" descriptor, for which database to provide 25 character field for each point identifier. "System" is system that point is located on.
	.1 Area descriptor: building or part of building where point is located.
	.2 System descriptor: system that point is located on.
	.3 Point descriptor: physical or logical point description. For point identifier "area", "system" and "point" will be shortforms or acronyms. Database must provide 25 character field for each point identifier.

	.2 Point expansion: comprised of three fields, one for each descriptor. Expanded form of shortform or acronym used in "area", "system" and "point" descriptors is placed into appropriate point expansion field. Database must provide 32 character field f...
	.3 Bilingual systems to include additional point identifier expansion fields of equal capacity for each point name for second language.
	.1 System to support use of  numbers and readable characters including blanks, periods or underscores to enhance user readability for each of the above strings.


	.3 Point Object Type: points fall into following object types:
	.1 AI (analog input).
	.2 AO (analog output).
	.3 DI (digital input).
	.4 DO (digital output).
	.5 Pulse inputs.

	.4 Symbols and engineering unit abbreviations utilized in displays: to ANSI/ISA S5.5.
	.1 Printouts: to ANSI/IEEE 260.1.
	.2 Refer also to Section 25 05 54 - EMCS: Identification.


	1.5 SYSTEM DESCRIPTION
	.1 Refer to Section 25 01 11 – EMCS: Start-up, Verification and Commissioning for a summary of Division 25 work.
	.2 Refer to Boiler Control Schematics on drawings for control network architecture.
	.3 Work covered by sections referred to above consists of fully operational EMCS, including, but not limited to, the following:
	.1 Controllers.
	.2 Control devices as listed in I/O point summary tables.
	.3 OWS(s).
	.4 Data communications equipment necessary to effect EMCS data transmission system.
	.5 Field control devices.
	.6 Software/Hardware complete with full documentation.
	.7 Complete operating and maintenance manuals.
	.8 Training of personnel.
	.9 Acceptance tests, technical support during commissioning, full documentation.
	.10 Wiring interface co-ordination of equipment supplied by others.
	.11 Miscellaneous work as specified in these sections and as indicated.

	.4 Design Requirements:
	.1 Supply programmable controllers and equipment to meet project requirements.
	.2 Design and provide wiring linking elements of system. Location of controllers shall be as shown on drawings.
	.3 Electrical contractor shall be responsible for conduit installation.
	.4 Connect boiler controller to battery backup power as indicated. Electrical contractor shall provide and install battery backup device.
	.5 Metric references: in accordance with CAN/CSA Z234.1.

	.5 Language Operating Requirements:
	.1 Provide English operator selectable access codes.
	.2 Use non-linguistic symbols for displays on graphic terminals wherever possible. Other information to be in English.
	.3 System manager software: include in English system definition point database, additions, deletions or modifications, control loop statements, use of high level programming languages, report generator utility and other OS utilities used for maintain...
	.4 Include, in English:
	.1 Alarms and input and output commands and messages from operator-initiated functions as defined in CDL's or assigned limits (i.e. commands relating to day-to-day operating functions and not related to system modifications, additions, or logic re-def...
	.2 Graphic "display" functions, point commands to turn systems on or off, manually override automatic control of specified hardware points. To be in English at specified OWS.
	.3 Reporting function such as trend log, trend graphics, alarm report logs, energy report logs, maintenance generated logs.



	1.6 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Make submittals in accordance with Section 25 05 02 - EMCS: Shop Drawings, Product Data and Review Process and Section 01 33 00 - Submittal Procedures.
	.2 Quality Control:
	.1 Provide equipment and material from manufacturer's regular production, CSA certified, manufactured to standard quoted plus additional specified requirements.
	.2 Where CSA certified equipment is not available submit such equipment to inspection authorities for special inspection and approval before delivery to site.
	.3 Submit proof of compliance to specified standards with shop drawings and product data in accordance with Section 25 05 02 - EMCS: Shop Drawings, Product Data and Review Process. Label or listing of specified organization is acceptable evidence.
	.4 In lieu of such evidence, submit certificate from testing organization, approved by Departmental Representative, certifying that item was tested in accordance with their test methods and that item conforms to their standard/code.
	.5 For materials whose compliance with organizational standards/codes/specifications is not regulated by organization using its own listing or label as proof of compliance, furnish certificate stating that material complies with applicable referenced ...
	.6 Permits and fees: in accordance with general conditions of contract.
	.7 Submit certificate of acceptance from authority having jurisdiction to Departmental Representative.
	.8 Existing devices intended for re-use: submit test report.


	1.7 QUALITY ASSURANCE
	.1 Have local office within 200 km of project staffed by trained personnel capable of providing instruction, routine maintenance and emergency service on systems,
	.2 Provide record of successful previous installations submitting tender showing experience with similar installations utilizing computer-based systems.
	.3 Have access to local supplies of essential parts and provide 7 year guarantee of availability of spare parts after obsolescence.
	.4 Ensure qualified supervisory personnel continuously direct and monitor Work and attend site meetings.
	.5 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 29 - Health and Safety Requirements.


	1.8 DELIVERY, STORAGE AND HANDLING
	.1 Material Delivery Schedule: provide Departmental Representative with schedule within 2 weeks after award of Contract.
	Waste Management and Disposal in accordance with Section 01 74 19 - Construction/Demolition Waste Management and Disposal.


	1.9 EXISTING- CONTROL COMPONENTS
	.1 Utilize existing control wiring and sensors unless indicated otherwise.
	.2 Re-use field control devices that are usable in their original configuration provided that they conform to applicable codes, standards specifications.
	.1 Do not modify original design of existing devices without written permission from Departmental Representative.
	.2 Provide for new, properly designed device where re-usability of components is uncertain.

	.3 Inspect and test existing devices intended for re-use within 30 days of award of contract, and prior to installation of new devices.
	.1 Furnish test report within 40 days of award of contract listing each component to be re-used and indicating whether it is in good order or requires repair by Departmental Representative.
	.2 Failure to produce test report will constitute acceptance of existing devices by contractor.

	.4 Non-functioning items:
	.1 Provide with report specification sheets or written functional requirements to support findings.
	.2 Departmental Representative will repair or replace existing items judged defective yet deemed necessary for EMCS.

	.5 Submit written request for permission to disconnect controls and to obtain equipment downtime before proceeding with Work.
	.6 Assume responsibility for controls to be incorporated into EMCS after written receipt of approval from Departmental Representative.
	.1 Be responsible for items repaired or replaced by Departmental Representative.
	.2 Be responsible for repair costs due to negligence or abuse of equipment.
	.3 Responsibility for existing devices terminates applicable portions of EMCS as approved by Departmental Representative upon final acceptance of EMCS.

	.7 Remove existing controls not re-used or not required. Place in approved storage for disposition as directed.


	Part 2 Products
	2.1 EQUIPMENT
	.1 Control Network Protocol shall be Modbus RTU.
	.2 Complete list of equipment and materials to be used on project including manufacturer's name, model number and details of materials, and submit for approval.

	2.2 ADAPTORS
	.1 Provide adaptors between metric and imperial components.


	Part 3 Execution
	3.1 MANUFACTURER'S RECOMMENDATIONS
	.1 Installation: to manufacturer's recommendations.



	250502
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes.
	.1 Methods and procedures for shop drawings submittals, preliminary and detailed review process including review meetings, for building Energy Monitoring and Control System (EMCS).

	.2 Related Requirements:
	.1 Section 25 05 01 EMCS: General Requirements.


	1.2 DEFINITIONS
	.1 Acronyms and definitions: refer to Section 25 05 01 - EMCS: General Requirements.

	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures and coordinate with requirements in this Section.
	.2 Shop Drawings to initially consist of one copy of shop drawings and product data in PDF format.
	.3 Approved Shop Drawings to be included in O&M manuals.

	1.4 PRELIMINARY SHOP DRAWING REVIEW
	.1 Submit preliminary shop drawings within 30 working days of award of contract and include following:
	.1 Specification sheets for each item. To include  manufacturer's descriptive literature, manufacturer's installation  recommendations, specifications, drawings, diagrams, performance and  characteristic curves, catalogue cuts, manufacturer's name, tr...
	.2 Detailed system architecture showing all points associated with each controller including where new EMCS ties into existing control equipment.
	.3 Complete Point Name Lists.
	.4 Setpoints, curves or graphs and alarm limits (high and low, 3 types critical, cautionary and maintenance), signal range.
	.5 Spare point capacity of each controller by number and type.
	.6 Controller locations.
	.7 Single line diagrams showing cable routings, conduit sizes, spare conduit capacity between control centre, field controllers and systems being controlled.
	.8 Control schematics, narrative description, CDL's fully showing and describing automatic and manual procedure required  to achieve proper operation of project, including under complete failure  of EMCS.
	.9 Graphic system schematic displays of hydronic systems with point identifiers  and textual description of system, and typical floor plans.
	.10 Sample of "Operating Instructions Manual" to be used for training purposes.
	.11 Outline of proposed start-up and verification procedures. Refer to Section 25 01 11 - EMCS: Start-up, Verification and Commissioning.


	1.5 QUALITY ASSURANCE
	.1 Contractor shall submit shop drawings to Departmental Representative for review and approval.


	Part 2 Products
	2.1 NOT USED

	Part 3 Execution
	3.1 NOT USED


	250503
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes.
	.1 Requirements and procedures for final control diagrams and operation and maintenance (O&M) manual, for building Energy Monitoring and Control System (EMCS) Work.


	1.2 DEFINITIONS
	.1 OWS - Operator Work Station.
	.2 For additional acryonyms and definitions refer to Section 25 05 01 - EMCS:  General Requirements.

	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submittals in accordance with Section 01 78 00 - Closeout Procedures, supplemented and modified by requirements of this Section.
	.2 Submit Record Drawings and an Operation and Maintenance Manual to Departmental Representative in English.
	.3 Provide soft copies and hard copies in hard-back, 50 mm 3 ring, D-ring binders.
	.1 Binders to be 2/3 maximum full.
	.2 Provide index to full volume in each binder.
	.3 Identify contents of each manual on cover and spine.
	.4 Provide Table of Contents in each manual.
	.5 Assemble each manual to conform to Table of Contents with tab sheets placed before instructions covering subject.


	1.4 AS-BUILTS
	.1 Provide 1 copy of detailed shop drawings generated in Section 25 05 02 - EMCS: Submittals and Review Process and include:
	.1 Changes to Contract Documents as well as addenda and contract extras.
	.2 Changes to interface wiring.
	.3 Routing of conduit and wiring associated with EMCS installation.
	.4 Locations of obscure devices to be indicated on drawings.
	.5 Listing of alarm messages.
	.6 Panel/circuit breaker number for sources of normal/emergency power.
	.7 Names, addresses, telephone numbers of each sub-contractor having installed equipment, local representative for each item of equipment, each system.
	.8 Test procedures and reports: provide records of start-up procedures, test procedures, checkout tests and final commissioning reports as specified in Section 25 01 11 - EMCS: Start-up, Verification and Commissioning.
	.9 Basic system design and full documentation on system configuration.
	.10 Marked-up set of construction drawings, indicating all deviations from design as shown and specified.

	.2 Submit for final review by Departmental Representative.
	.3 Provide before acceptance 4 hard and 1 soft copy incorporating changes made during final review.

	1.5 O&M MANUALS
	.1 Custom design O&M Manuals (both hard and soft copy) to contain material pertinent to this project only, and to provide full and complete coverage of subjects referred to in this Section.
	.2 Provide 2 complete sets of hard and soft copies prior to system or equipment tests
	.3 Include complete coverage in concise language, readily understood by operating personnel using common terminology of functional and operational requirements of system. Do not presume knowledge of computers, electronics or in-depth control theory.
	.4 Functional description to include:
	.1 Functional description of theory of operation.
	.2 Design philosophy.
	.3 Specific functions of design philosophy and system.
	.4 Full details of data communications, including data types and formats, data processing and disposition data link components, interfaces and operator tests or self-test of data link integrity.
	.5 Explicit description of hardware and software functions, interfaces and requirements for components in functions and operating modes.
	.6 Description of person-machine interactions required to supplement system description, known or established constraints on system operation, operating procedures currently implemented for implementation in automatic mode.

	.5 System operation to include:
	.1 Complete step-by-step procedures for operation of system including required actions at each OWS.
	.2 Operation of computer peripherals, input and output formats.
	.3 Emergency, alarm and failure recovery.
	.4 Step-by-step instructions for start-up, back-up equipment operation, execution of systems functions and operating modes, including key strokes for each command so that operator need only refer to these pages for keystroke entries required to call u...

	.6 OWS instruction and operations manuals shall be updated to cover the modified and expanded scope of the DDC controls network.
	.7 Maintenance: document maintenance procedures including inspection, periodic preventive maintenance, fault diagnosis, repair or replacement of defective components, including calibration, maintenance, repair of sensors, transmitters, transducers, co...
	.8 System configuration document:
	.1 Provisions and procedures for planning, implementing and recording hardware and software modifications required during operating lifetime of system.
	.2 Information to ensure co-ordination of hardware and software changes, data link or message format/content changes, sensor or control changes in event that system modifications are required.

	.9 Programmer control panel documentation: provide where panels are independently interfaced with building controller, including interfacing schematics, signal identification, timing diagrams, fully commented source listing of applicable driver/handler.


	Part 2 Products
	2.1 NOT USED

	Part 3 Execution
	3.1 NOT USED


	250554
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes.
	.1 Requirements and procedures for identification of devices, sensors, wiring tubing, conduit and equipment, for building Energy Monitoring and Control System (EMCS) Work and nameplates materials, colours and lettering sizes.


	1.2 REFERENCE STANDARDS
	.1 Canadian Standards Association (CSA International).
	.1 CSA C22.1-02, The Canadian Electrical Code, Part I (19th Edition), Safety Standard for Electrical Installations.


	1.3 DEFINITIONS
	.1 For acronyms and definitions refer to Section 25 05 01 - EMCS: General Requirements.

	1.4 SYSTEM DESCRIPTION
	.1 Language Operating Requirements: provide identification for control items in English.

	1.5 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures supplemented and modified by requirements of this Section.
	.2 Submit to Departmental Representative for approval samples of nameplates, identification tags and list of proposed wording.


	Part 2 Products
	2.1 NAMEPLATES FOR PANELS
	.1 Identify by Plastic laminate, 3 mm thick matt white finish, black core, square corners, lettering accurately aligned and engraved into core.
	.2 Sizes: 25 x 67 mm minimum.
	.3 Lettering: minimum 7 mm high, black.
	.4 Inscriptions: machine engraved to identify function.

	2.2 NAMEPLATES FOR FIELD DEVICES
	.1 Identify by plastic encased cards attached by plastic tie.
	.2 Sizes: 50 x 100 mm minimum.
	.3 Lettering: minimum 5 mm high produced from laser printer in black.
	.4 Data to include: point name and point address.
	.5 Companion cabinet: identify interior components using plastic enclosed cards with point name and point address.

	2.3 NAMEPLATES FOR ROOM SENSORS
	.1 NOT USED.

	2.4 WARNING SIGNS
	.1 Equipment including motors, starters under remote automatic control: supply and install orange coloured signs warning of automatic starting under control of EMCS.
	.2 Sign to read: "Caution: This equipment is under automatic remote control of EMCS" as reviewed by Departmental Representative.

	2.5 WIRING
	.1 Supply and install numbered tape markings on wiring at panels, junction boxes, splitters, cabinets and outlet boxes.
	.2 Colour coding: to CSA C22.1
	.3 Power wiring: identify circuit breaker panel/circuit breaker number inside each EMCS panel.

	2.6 CONDUIT
	.1 Colour code EMCS conduit.
	.2 Pre-paint box covers and conduit fittings.


	Part 3 Execution
	3.1 NAMEPLATES AND LABELS
	.1 Ensure that manufacturer's nameplates, CSA labels and identification nameplates are visible and legible at all times.

	3.2 EXISTING PANELS
	.1 Correct existing nameplates and legends to reflect changes made during Work.



	250560
	Part 1 General
	1.1 REFERENCE STANDARDS
	.1 American National Standards Institute (ANSI)
	.1 ANSI/ASME B16.22-2013, Wrought Copper and Copper Alloy Solder Joint Pressures Fittings.
	.2 ANSI C2-1990, National Electrical Safety Code.
	.3 ANSI/NFPA 70-1990, National Electrical Code.

	.2 CSA Group
	.1 CSA C22.1-12,
	.2 CAN/CSA-C22.3 No. 7-10, Underground Systems.
	.3 CSA C22.2 No. 45.1-07 (R2012), Electrical Rigid Metal Conduit.
	.4 CSA C22.2 No. 56-13, Flexible Metal Conduit and Liquid-Tight Flexible Metal Conduit.
	.5 CSA C22.2 No. 83-M1985 (R2013), Electrical Metallic Tubing.
	.6 CAN/CSA-C22.3 No. 1-10, Overhead Systems.


	1.2 SYSTEM DESCRIPTION
	.1 Electrical:
	.1 Provide power wiring from existing emergency power panels to EMCS field panels as shown. Circuits to be for exclusive use of EMCS equipment. Panel breakers to be identified on panel legends tagged and locks applied to breaker switches.
	.2 Hard wiring between field control devices and EMCS field panels.
	.3 Communication wiring between EMCS field panels and OWS's including building controller.
	.4 Trace existing control wiring installation for boiler controls and provide updated wiring schematics including additions and/or deletions to control circuits for approval by Departmental Representative prior to closeout.

	.2 Mechanical:
	.1 Pipe Taps Required For EMCS equipment will be supplied and installed by Division 23.
	.2 Wells and Control Valves shall be supplied and installed my mechanical contractor and integrated into EMCS by controls contractor.


	1.3 PERSONNEL QUALIFICATIONS
	.1 Qualified supervisory personnel to:
	.1 Continuously direct and monitor all work.
	.2 Attend site meetings.


	1.4 EXISTING CONDITIONS
	.1 Cutting and Patching: refer to Section 01 73 00 - Execution Requirements supplemented as specified herein.
	.2 Repair all surfaces damaged during execution of work.
	.3 Turn over to Departmental Representative existing materials removed from work not identified for re-use in accordance with Section 02 42 00 - Removal and Salvage of Construction Materials


	Part 2 Products
	2.1 WIRING
	.1 As per requirements of Division 26.
	.2 For 70V and above copper conductor with chemically cross-linked thermosetting polyethylene insulation rated RW90 and 600V. Colour code to CSA 22.1.
	.3 For wiring under 70 volts use FT6 rated wiring where wiring is not run in conduit. All other cases use FT4 wiring.
	.4 Sizes:
	.1 120V Power supply: to match or exceed breaker, size #12 minimum.
	.2 Wiring for safeties/interlocks for starters, motor control centres, to be stranded, #14 minimum.
	.3 Field wiring to digital device: #18 AWG stranded twisted pair.
	.4 Analog input and output: shielded #18 minimum stranded twisted pair. Wiring must be continuous without joints.
	.5 More than 4 conductors: #22 minimum solid copper.

	.5 Terminations:
	.1 Terminate wires with screw terminal type connectors suitable for wire size, and number of terminations.


	2.2 CONDUIT
	.1 As per requirements of Division 26.
	.2 Where indicated on drawings, electrical metallic tubing to CSA C22.2 No. 83.
	.1 Junction and pull boxes: welded steel.
	.2 Surface mounting cast FS: screw-on flat covers.
	.3 Flush mounting: covers with 25 mm minimum extension all round.

	.3 Elsewhere, install control cables in flexible CSA instrumentation conduit, ACIC type, rated to 105C. Secure flexible conduits in aluminum raceways. Protect all cables from radiant heat produced by the boilers.
	.4 Cabinets: sheet steel, for surface mounting, with hinged door, latch lock, 2 keys, complete with perforated metal mounting backboard. Panels to be keyed alike for similar functions and or entire contract as approved.
	.5 Outlet boxes: 100 mm minimum, square.
	.6 Conduit boxes, fittings:
	.1 Bushings and connectors: with nylon insulated throats.
	.2 With push pennies to prevent entry of foreign materials.


	2.3 WIRING DEVICES, COVER PLATES
	.1 Conform to CSA.
	.2 Receptacles:
	.1 Duplex: CSA type 5-15R.
	.2 Single: CSA type 5-15R.
	.3 Cover plates and blank plates: finish to match other plates in area.


	2.4 SUPPORTS FOR CONDUIT, FASTENINGS, EQUIPMENT
	.1 Solid masonry, tile and plastic surfaces: lead anchors or nylon shields.
	.1 Hollow masonry walls, suspended drywall ceilings: toggle bolts.

	.2 Exposed conduits or cables:
	.1 50 mm diameter and smaller: one-hole steel straps.

	.3 Suspended support systems:
	.1 Individual cable or conduit runs: support with 6 mm diameter threaded rods and support clips.
	.2 Two or more suspended cables or conduits: support channels supported by 6 mm diameter threaded rod hangers.



	Part 3 Execution
	3.1 INSTALLATION
	.1 Install equipment and components so that manufacturer's and CSA labels are visible and legible after commissioning is complete.
	.2 Supply and installation of conduit and power supply wiring is the responsibility of the electrical contractor. Supply and installation of controls wiring is the responsibility of the controls contractor.

	3.2 SUPPORTS
	.1 All closures and conduit shall be surface mounted to walls were possible. The ceiling surface contains asbestos and cannot be disturbed. New conduit routed across the ceilings shall be supported by existing hangers or wall mounted supports.

	3.3 ELECTRICAL GENERAL
	.1 Do complete installation in accordance with requirements of:
	.1 Division 26, this specification.
	.2 CSA 22.1 Canadian Electrical Code.
	.3 ANSI/NFPA 70.
	.4 ANSI C2.

	.2 Fully enclose or properly guard electrical wiring, terminal blocks, high voltage above 70 V contacts and mark to prevent accidental injury.
	.3 Conform to manufacturer's recommendations for storage, handling and installation.
	.4 Check factory connections and joints. Tighten where necessary to ensure continuity.
	.5 Install electrical equipment between 1000 and 2000 mm above finished floor wherever possible and adjacent to related equipment.
	.6 Protect exposed live equipment such as panel, mains, outlet wiring during construction for personnel safety.
	.7 Shield and mark live parts "LIVE 120 VOLTS" or other appropriate voltage.
	.8 Make necessary arrangements for cutting of chases, drilling holes and other structural work required to install electrical conduit, cable, pull boxes, outlet boxes.

	3.4 CONDUIT SYSTEM
	.1 Communication wiring shall be installed in conduit. Provide complete conduit system to link boiler controllers to building controllers. Conduit sizes to suit wiring requirements and to allow for future expansion capabilities specified for systems. ...
	.2 Install conduits parallel or perpendicular to building lines, to conserve headroom and to minimize interference.
	.3 Do not run exposed conduits in normally occupied spaces unless otherwise indicated or unless impossible to do otherwise. Obtain approval from Departmental Representative before starting such work. Provide complete conduit system to link field panel...
	.4 Locate conduits at least 150 mm from parallel steam or hot water pipes and at least 50 mm at crossovers.
	.5 Bend conduit so that diameter is reduced by less than 1/10th original diameter.
	.6 Field thread on rigid conduit to be of sufficient length to draw conduits up tight.
	.7 Limit conduit length between pull boxes to less than 30 m.
	.8 Use conduit outlet boxes for conduit up to 32 mm diameter and pull boxes for larger sizes.
	.9 Fastenings and supports for conduits, cables, and equipment:
	.1 Provide metal brackets, frames, hangers, clamps and related types of support structures as indicated and as required to support cable and conduit runs.
	.2 Provide adequate support for raceways and cables, sloped vertically to equipment.

	.10 Install polypropylene fish cord in empty conduits for future use.
	.11 Where conduits become blocked, remove and replace blocked sections.
	.12 Pass conduits through structural members only after receipt of Departmental Representative's written approval.
	.13 Conduits may be run in flanged portion of structural steel.
	.14 Group conduits wherever possible on suspended or surface channels.
	.15 Pull boxes:
	.1 Install in inconspicuous but accessible locations.
	.2 Support boxes independently of connecting conduits.
	.3 Fill boxes with paper or foam to prevent entry of construction material.
	.4 Provide correct size of openings. Reducing washers not permitted.
	.5 Mark location of pull boxes on record drawings.
	.6 Identify AC power junction boxes, by panel and circuit breaker.

	.16 Install terminal blocks or strips indicated in cabinets in accordance with Division 26.
	.17 Install bonding conductor for 120 volt and above in conduit.

	3.5 WIRING
	.1 Install multiple wiring in ducts simultaneously.
	.2 Do not pull spliced wiring inside conduits or ducts.
	.3 Use CSA certified lubricants of type compatible with insulation to reduce pulling tension.
	.4 Tests: use only qualified personnel. Demonstrate that:
	.1 Circuits are continuous, free from shorts, unspecified grounds.
	.2 Resistance to ground of all circuits is greater than 50 Megohms.

	.5 Remove insulation carefully from ends of conductors and install to manufacturer's recommendations. Accommodate all strands in lugs. Where insulation is stripped in excess, neatly tape so that only lug remains exposed.
	.6 Wiring in main junction boxes and pull boxes to terminate on terminal blocks only, clearly and permanently identified. Junctions or splices not permitted for sensing or control signal covering wiring.
	.7 Do not allow wiring to come into direct physical contact with compression screw.
	.8 Install ALL strands of conductor in lugs of components. Strip insulation only to extent necessary for installation.

	3.6 WIRING DEVICES, COVER PLATES
	.1 Receptacles:
	.1 Install vertically in gang type outlet box when more than one receptacle is required in one location.
	.2 Cover plates:
	.1 Install suitable common cover plate where wiring devices are grouped.
	.2 Use flush type cover plates only on flush type outlet boxes.



	3.7 GROUNDING
	.1 Install complete, permanent, continuous grounding system for equipment, including conductors, connectors and accessories.
	.2 Install separate grounding conductors in conduit within building.

	3.8 TESTS
	.1 General:
	.1 Perform following tests in addition to tests specified Section 25 08 20 - EMCS: Warranty and Maintenance.
	.2 Give 7 days written notice of intention to test.
	.3 Conduct in presence of Departmental Representative and authority having jurisdiction.
	.4 Conceal work only after tests satisfactorily completed.
	.5 Report results of tests to Departmental Representative in writing.
	.6 Preliminary tests:
	.1 Conduct as directed to verify compliance with specified requirements.
	.2 Make needed changes, adjustments, replacements.
	.3 Insulation resistance tests:
	.1 Megger all circuits, feeders, equipment for 120 - 600V with 1000V instrument. Resistance to ground to be more than required by Code before energizing.
	.2 Test insulation between conductors and ground, efficiency of grounding system to satisfaction of Departmental Representative and authority having jurisdiction.




	3.9 IDENTIFICATION
	.1 Refer to Section 25 05 54 - EMCS: Identification.



	250820
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes.
	.1 Requirements and procedures for warranty and activities during warranty period and service contracts, for building Energy Monitoring and Control System (EMCS).


	1.2 DEFINITIONS
	.1 BC(s) - Building Controller(s).
	.2 OWS - Operator Work Station.
	.3 For additional acronyms and definitions refer to Section 25 05 01 - EMCS:  General Requirements.

	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Submit detailed preventative maintenance schedule for system components to Departmental Representative.
	.3 Submit detailed inspection reports to Departmental Representative.
	.4 Submit dated, maintenance task lists to Departmental Representative and include the following sensor and output point detail, as proof of system verification:
	.1 Point name and location.
	.2 Device type and range.
	.3 Measured value.
	.4 System displayed value.
	.5 Calibration detail
	.6 Indication if adjustment required,
	.7 Other action taken or recommended.

	.5 Submit network analysis report showing results with detailed recommendations to correct problems found.
	.6 Records and logs: in accordance with Section 01 78 00 - Closeout Submittals.
	.1 Maintain records and logs of each maintenance task on site.
	.2 Organize cumulative records for each major component and for entire EMCS chronologically.
	.3 Submit records to Departmental Representative after inspection indicating that planned and systematic maintenance have been accomplished.

	.7 Revise and submit to Departmental Representative in accordance with Section 01 78 00 - Closeout Submittals "record drawings" documentation and commissioning reports to reflect changes, adjustments and modifications to EMCS made during warranty period.

	1.4 MAINTENANCE SERVICE DURING WARRANTY PERIOD
	.1 Provide services, materials, and equipment to maintain EMCS for specified warranty period. Provide detailed preventative maintenance schedule for system components as described in Submittal article.
	.2 Emergency Service Calls:
	.1 Initiate service calls when EMCS is not functioning correctly.
	.2 Qualified control personnel to be available during warranty period to provide service to "CRITICAL" components whenever required at no extra cost.
	.3 Furnish Departmental Representative with telephone number where service personnel may be reached at any time.
	.4 Service personnel to be on site ready to service EMCS within 2 hours after receiving request for service.
	.5 Perform Work continuously until EMCS restored to reliable operating condition.

	.3 Operation: foregoing and other servicing to provide proper sequencing of equipment and satisfactory operation of EMCS based on original design conditions and as recommended by manufacturer.
	.4 Work requests: record each service call request, when received separately on approved form and include:
	.1 Serial number identifying component involved.
	.2 Location, date and time call received.
	.3 Nature of trouble.
	.4 Names of personnel assigned.
	.5 Instructions of work to be done.
	.6 Amount and nature of materials used.
	.7 Time and date work started.
	.8 Time and date of completion.

	.5 Provide system modifications in writing.
	.1 No system modification, including operating parameters and control settings, to be made without prior written approval of Departmental Representative.



	Part 2 Products
	2.1 NOT USED

	Part 3 Execution
	3.1 FIELD QUALITY CONTROL
	.1 Warranty in accordance with Section 01 78 00 – Closeout Submittals.



	251002
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.1 Requirements for the two new Operator Work Station (OWS) located in the Saskatchewan Penitentiary Power House Control Room.


	1.2 DEFINITIONS
	.1 Acronyms and definitions: refer to Section 25 05 01 - EMCS: General Requirements.

	1.3 OWS SYSTEM DESCRIPTION
	Each OWS shall provide operators with the ability to monitor and control the boilers and all ancillary controllers and devices connected to the new control network. OWSs shall not perform any control logic. The OWSs will only monitor devices on the ne...

	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Make submittals in accordance with Section 25 05 02 - EMCS: Shop Drawings, Product Data and Review Process.

	1.5 MAINTENANCE
	.1 Provide maintenance in accordance with Section 25 05 03 - EMCS: Project Record Documents.
	.2 Provide an O&M manual for the OWS and OWS software.


	Part 2 Products
	2.1 OWS 1 and OWS 2
	.1 Each OWS shall provide operators with the ability to monitor and control the following devices, and all sub-parameters, using a graphical user interface:
	.1 Master Boiler Control Panel
	.1 Boiler 1
	.2 Boiler 2
	.3 Boiler 3

	.2 Drum Level Controllers
	.3 Economizer Temperature Controllers
	.4 Deaerator Level Controllers
	.5 Pump Controller

	.2 In addition to the above, each OWS shall provide operators with the ability to monitor the following parameters using a graphical user interface:
	.1 Boiler 1 Steam Flow
	.2 Boiler 2 Steam Flow
	.3 Boiler 3 Steam Flow
	.4 100mm Steam Flow to Farm
	.5 75mm Steam Flow to Farm
	.6 City Water Pressure

	.3 Each OWS shall allow operators to generate a printable ‘Daily Operations Summary Report’ to documenting the following parameters at intervals (03:00, 07:00, 11:00, 15:00, 19:00, 23:00 hours):
	.1 Feedwater Temperature
	.2 Feedwater Pressure
	.3 Instrument Air Pressure
	.4 Hot Well Pressure
	.5 Deaerator Pressure
	.6 City Water Pressure
	.7 Steam Header Pressure
	.8 Total Gas Flow
	.9 For Each Boiler 1, 2 and 3
	.1 Economizer Temperature
	.2 Boiler Pressure
	.3 Drum Level
	.4 Steam Flow
	.5 Gas Flow
	.6 Boiler Load
	.7 Burner Start Time
	.8 Burner Finish Time
	.9 Burner Total Run Hours


	.4 The ‘Daily Operations Summary Report’ shall also document the following parameters at midnight (00:00 hours):
	.1 Minimum Daily Outdoor Temperature
	.2 Maximum Daily Outdoor Temperature
	.3 Total Make-Up Water Consumption
	.4 Total ‘3 inch Steam Flow to Farm’
	.5 Total ‘4 inch Steam Flow to Farm’
	.6 Total Boiler Steam Flow
	.7 Total Gas Consumption
	.8 Total Oil Consumption

	.5 Provide sample ‘Daily Operations Summary Report’ for review by Departmental Representative. Departmental Representative reserves the request changes to report format and content.

	2.2 HARDWARE
	.1 PC, minimum 500 GB hard drive and 8 GB RAM
	.2 Comes with 610 mm LCD screen, wired keyboard and wired mouse
	.3 OWS shall not be connected to internet.

	2.3 SOFTWARE
	.1 Customized software that graphically displays boiler and ancillary controller/device operating parameters.
	.2 Shall show equipment locations on floorplan of power house.
	.3 Shall show systems schematically (boilers, economizers, deaerators, etc.)
	.4 Shall generate audible and visual notification on OWS when an errors or alarm is experienced on any device connected the network, including the following alarms:
	.1 Boiler Trip
	.2 High Steam Pressure
	.3 Low Steam Pressure
	.4 High Drum Level
	.5 Low Drum Level
	.6 High Water Trip
	.7 High Oil Pressure
	.8 Low Oil Pressure
	.9 High Furnace Pressure
	.10 Low Feedwater Pressure
	.11 Deaerator High Level
	.12 Deaerator Low Level
	.13 Low Hot Well Pump Pressure


	2.4 PRINTER
	.1 Provide a colour laser printer with each OWS.
	.2 Handles letter size paper.
	.3 Provide one spare set of ink cartiges.

	2.5 BATTERY BACKUP
	.1 Provide a UPS for each OWS. Refer to Section 26 33 53 for details.


	Part 3 Execution
	3.1 INSTALLATION REQUIREMENTS
	.1 Install OWSs as shown on drawings. OWSs will be installed on reinstalled desks.



	253001
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.1 Specifications for boiler control network controllers.

	.2 Related Requirements
	.1 Section 25 10 02 – EMCS: Operator Work Station (OWS).


	1.2 REFERENCE STANDARDS
	.1 Canadian Standards Association (CSA International).
	.1 C22.2 No.205-M1983 (R2009), Signal Equipment.

	.2 Institute of Electrical and Electronics Engineers (IEEE).
	.1 IEEE C37.90.1-02, Surge Withstand Capabilities (SWC) Tests for Relays and Relay Systems Associated with Electric Power Apparatus.


	1.3 DEFINITIONS
	.1 Acronyms and definitions: refer to Section 25 05 01 - EMCS: General Requirements.

	1.4 DESIGN REQUIREMENTS
	.1 To include:
	.1 Scanning of AI and DI connected inputs for detection of change of value and processing detection of alarm conditions.
	.2 Perform On-Off digital control of connected points, including resulting required states generated through programmable logic output.
	.3 Perform Analog control using programmable logic, (including PID) with adjustable dead bands and deviation alarms.
	.4 Control of systems as described in sequence of operations.

	.2 Field Termination and Interface Devices:
	.1 To: CSA C22.2 No.205.
	.2 Electronically interface sensors and control devices to processor unit.
	.3 Include, but not be limited to, following:
	.1 Programmed firmware or logic circuits to meet functional and technical requirements.
	.2 Power supplies for operation of logics devices and associated field equipment.
	.3 Lockable wall cabinets.
	.4 Required communications equipment and wiring.
	.5 Leave controlled system in "fail-safe" mode in event of loss of communication with, or failure of, processor unit.
	.6 Input Output interface to accept as minimum AI, AO, DI, DO functions as specified.
	.7 Wiring terminations: use conveniently located screw type or spade lug terminals.

	.4 AI interface equipment to:
	.1 Convert analog signals to digital format with 10 bit analog-to-digital resolution, where approprate.
	.2 Provide for following input signal types and ranges, where appropriate:
	.1 4 - 20 mA;
	.2 0 - 10 V DC;
	.3 100/1000 ohm RTD input;

	.3 Meet IEEE C37.90.1 surge withstand capability.
	.4 Have common mode signal rejection greater than 60 dB to 60 Hz.
	.5 Where required, dropping resistors to be certified precision devices which complement accuracy of sensor and transmitter range specified.

	.5 AO interface equipment:
	.1 Convert digital data from controller processor to acceptable analog output signals using 8 bit digital-to-analog resolution.
	.2 Provide for following output signal types and ranges, where appropriate:
	.1 4 - 20 mA.
	.2 0 - 10 V DC.

	.3 Meet IEEE C37.90.1 surge withstand capability.

	.6 DI interface equipment:
	.1 Able to reliably detect contact change of sensed field contact and transmit condition to controller.
	.2 Meet IEEE C37.90.1 surge withstand capability.
	.3 Accept pulsed inputs up to 2 kHz.

	.7 DO interface equipment:
	.1 Respond to controller processor output, switch respective outputs. Each DO hardware to be capable of switching up to 0.5 amps at 24V AC.


	.3 Controllers and associated hardware and software: operate in conditions of 0 degrees C to 44 degrees C and 20 % to 90 % non-condensing RH.
	.4 Controllers: mount in wall mounted cabinet with hinged, keyed-alike locked door.
	.1 Provide for conduit entrance from top, bottom or sides of panel.

	.5 Cabinets to provide protection from water dripping from above, while allowing sufficient airflow to prevent internal overheating.
	.6 Provide surge and low voltage protection for interconnecting wiring connections.

	1.5 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Make submittals in accordance with Section 01 33 00 - Submittal Procedures Section 25 05 02 - EMCS: Shop Drawings, Product Data and Review Process.
	.1 Submit product data sheets for each product item proposed for this project.


	1.6 MAINTENANCE
	.1 Provide manufacturers recommended maintenance procedures for insertion in Section 25 05 03 - EMCS: Project Record Documents.


	Part 2 Products
	2.1 Siemens controls equipment has been specified in order to ensure system compatibility with new and existing Weishaupt burner controls, which use Siemens combustion management controllers.
	.1 Master Boiler Controller
	.1 Siemens Combustion Controls TS-MS Master Panel (Siemens PLC)
	.2 Controls 3 Siemens LMV linkageless control systems (boiler combustion management systems) and performs boiler lead/lag sequencing and boiler modulation.
	.3 Communicates with local boiler control panels using Modbus RTU via RS485
	.4 Communicates with control network through Modbus Master Controller using Modbus RTU via RS485
	.5 610 x 610 x 254 mm enclosure, NEMA 12
	.6 305 mm touch screen
	.7 Gas and oil fuel flow is monitored by the local boiler control panel and logged by the master boiler controller.
	.8 The Master Panel shall have the following operation:
	.1 Operation of the Master Panel boiler lead/lag system shall be selectable for sequential or unison modulation
	.2 Individual boiler firing rates, pressure, and temperature shall be monitored
	.3 Based upon the lead boiler firing rate, the first lag boiler shall be placed online Additional lag sequenced boilers shall be placed online based upon total output from all operating boilers
	.4 As total boiler output drops to a pre‐determined setpoint, lag boilers will be taken offline and placed in standby, based upon programmed lag boiler sequencing
	.5 Sequence of boiler operation shall be selectable via the touch screen
	.6 Configurable boiler rotation shall be based on up to 999 hours
	.7 A centralized display of LMV parameters and RWF parameters of every boiler shall be available via the touch screen
	.8 Centralized alarm status for all boilers shall be available via the touch screen
	.9 The Master Panel lead/lag system shall be capable of navigating through the local boiler touch screens to view and monitor all aspects of boiler operation, such as flame signal, system status, and parallel positioning information, as well as all te...
	.10 Alarms shall be integrated with external connections and shall provide fault and lockout indication of individual boilers and equipment
	.11 The Master Panel lead/lag system shall perform a low fire hold based upon the temperature sensor installed on each boiler
	.12 The Master Panel lead/lag system shall modulate to maintain a preset adjustable pressure or temperature setpoint
	.13 The Master Panel lead/lag system shall be capable of performing a hot standby routine to cycle connected boilers ON and OFF

	.9 Monitoring of all LMV5 system parameters at each boiler shall include, but not be limited to:
	.1 Boiler related alarm messaging and logging in plain text English
	.2 Steam or temperature actual value
	.3 Steam or temperature setpoint
	.4 Flame signal strength
	.5 Firing rate
	.6 Actuator position
	.7 VFD speed
	.8 VFD power consumption
	.9 O2 concentration
	.10 Stack and ambient temperatures
	.11 Burner status and alarm status
	.12 Drum level control, via connected RWF55
	.13 Gas and Oil fuel flows

	.10 Adjustment of operation and burner/boiler parameters shall include:
	.1 Boiler pressure/temperature setpoint
	.2 Master Panel pressure/temperature setpoint
	.3 Boiler automatic/manual operation, set firing rate in manual
	.4 Sequence of rotation in multi‐boiler lead/lag configuration
	.5 Timing of lead boiler rotation
	.6 Drum level setpoint

	.11 Failure of any component within the Master Panel will not result in a loss of boiler operation. Operation will revert to local PID control, located in the RWF55/LMV5, utilizing a pre-programmed local setpoint.

	.2 Modbus Master Controller
	.1 Siemens SIMATIC S7-1200 PLC controller (or equivalent) with Modbus RTU Communications Card
	.2 The Modbus Master Controller shall not perform any logic or control operations, but will rather serve as a central hub for the boiler control network. This controller shall connect the following controllers:
	.1 Master Boiler Control Panel (x1 New)
	.2 Drum Level Controllers (x2 New, x1 Existing)
	.3 Economizer Temperature Controllers (x2 New)
	.4 Deaerator Level Controllers (x2 Existing)
	.5 Pump Controller (x1 New)

	.3 The Modbus Master Controller will also be connected to six existing sensors to monitor and log the following parameters:
	.1 Boiler 1 Steam Flow
	.2 Boiler 2 Steam Flow
	.3 Boiler 3 Steam Flow
	.4 100mm Steam Flow to Farm
	.5 75mm Steam Flow to Farm
	.6 City Water Pressure

	.4 The Modbus Master Controller will log the following parameters, in addition to those listed above, for a minimum of 4 weeks:
	.1 Boiler alarm messaging
	.2 Boiler steam pressure actual value
	.3 Boiler steam pressure setpoint
	.4 Boiler firing rate
	.5 Boiler runtime
	.6 Boiler gas and oil consumption
	.7 Actuator position
	.8 VFD speed
	.9 VFD power consumption
	.10 O2 concentration
	.11 Stack and ambient temperatures
	.12 Burner status and alarm status
	.13 Drum level control setpoint
	.14 Master Panel (steam header) pressure setpoint
	.15 Steam header actual pressure


	.3 Boiler Combustion Management Controller
	.1 Siemens LMV52, comes with burner package, mounted to burner
	.2 Communicates with Master Boiler Controller using Modbus RTU via RS485 (through AZL52 user interface installed in boiler control panel)
	.3 Inputs:
	.1 Safety Loop:
	.1 Burner Flange Limit Switch (NEW)
	.2 Low Water Level Cut-Off
	.3 High Water Level Cut-Off
	.4 High Pressure Cut-Off

	.2 Low Oil Pressure (NEW)
	.3 High Oil Pressure (NEW)
	.4 Boiler Air Pressure Switch (NEW)
	.5 CPI Oil (NEW)
	.6 CPI Gas (NEW)
	.7 High Gas Pressure
	.8 Low Gas Pressure
	.9 Flame Detector QRB (NEW)
	.10 Flame Detector QRI (NEW)
	.11 Temp Sensor
	.12 Pressure Sensor
	.13 Blower Motor Speed Sensor (NEW)
	.14 Gas Meter Pulse
	.15 Oil Meter Pulse
	.16 O2 Module (NEW)
	.17 Flue Gas Temperature (NEW)
	.18 Ambient Temperature (NEW)
	.19 VSD Alarm

	.4 Outputs:
	.1 Ignition (NEW)
	.2 Start Signal (NEW)
	.3 Oil Pump Motor Starter (NEW)
	.4 Main Oil Valve 1 (NEW)
	.5 Main Oil Valve 2 (NEW)
	.6 Blower Motor Starter (NEW)
	.7 Pilot Gas Valve (NEW)
	.8 Main Gas Valve 1 (NEW)
	.9 Main Gas Valve 2 (NEW)
	.10 VSD (NEW)

	.5 CANBUS Connections:
	.1 Air Actuator
	.2 Gas Actuator
	.3 Oil Actuator
	.4 Burner Sleeve Actuator
	.5 AZL52 User Interface (Mounted to Boiler Control Panel)


	.4 Drum Level Controller
	.1 Siemens RWF55
	.2 Monitors boiler drum level using existing pressure transducer installed on boiler drum
	.3 Modulates feedwater control valve with PID to regulate drum level
	.4 Dry contacts for low water level and high water level
	.5 Communicates with Master Boiler Controller using Modbus RTU via RS485.
	.6 Installed in Local Boiler Control Panel
	.7 Triggers alarm for high and low drum levels.

	.5 Economizer Temperature Controller
	.1 Siemens RWF55
	.2 Monitors the economizer exit gas temperature using the existing temperature transducer installed in the flue
	.3 Modulates the position of the economizer air damper to regulate the exit gas temperature
	.4 Communicates with Master Modbus Controller using Modbus RTU via RS485
	.5 Installed in Local Boiler Control Panel

	.6 Deaerator Level Controller (Existing Siemens RWF40)
	.1 Modulates the flow of city water and condensate to regulate the deaerator level.
	.2 Connect to Modbus Master Controller to enable monitoring and control using Modbus RTU via RS485.

	.7 Pump Controller
	.1 Siemens PLC, connected to Modbus Master Controller using Modbus RTU via RS485
	.2 Pump Controller controls on/off operation and monitors the status of the following pumps:
	.1 Feedwater Pump No. 1
	.2 Feedwater Pump No. 2
	.3 Hot Well Pump No. 1
	.4 Hot Well Pump No. 2
	.5 Oil Pump No. 1
	.6 Oil Pump No. 2

	.3 Changes to the on/off signal for each pump shall be entered by the operator on an OWS, and pushed to the Pump Controller through the network by the Modbus Master Controller.
	.4 On loss of communication with the Modbus Master Controller, the Pump Controller shall continue to operate pumps in the same manner prior to loss of communication, until communication is reconnected.


	2.2 LEVELS OF ADDRESS
	.1 Upon operator's request, EMCS to present status of any single 'point', 'system' or point group, entire 'area', or entire network on printer or OWS as selected by operator.
	.1 Display analog values digitally to 1 place of decimals with negative sign as required.
	.2 Update displayed analog values and status when new values received.
	.3 Flag points in alarm by blinking, reverse video, different colour, bracketed or other means to differentiate from points not in alarm.
	.4 Updates to be change-of-value (COV)-driven or if polled not exceeding 2 second intervals.


	2.3 POINT NAME SUPPORT
	.1 Controllers to support PSPC point naming convention as defined in Section 25 05 01 - EMCS: General Requirements.


	Part 3 Execution
	3.1 LOCATION
	.1 Location of Controllers as noted on drawings.

	3.2 INSTALLATION
	.1 Install Controllers in secure locking enclosures as specified.
	.2 Provide necessary power from local 120 V branch circuit panel as shown on drawings.
	.3 Install tamper locks on breakers of circuit breaker panel.
	.4 Use uninterruptible Power Supply (UPS) and emergency power when equipment must operate in emergency and co-ordinating mode. UPS backup power supply to be supplied and installed by electrical contractor.



	253002
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.2 This section provides requirements for gauges, meters, and sensors that will be installed or replaced as part of the project work. Note: existing gauges, meters, and sensors that are part of the control system(s) being upgraded but not identified f...
	.1 Related Sections:
	.1 Section 25 30 01 - EMCS: Building Controllers Family of Controllers.
	.2 Section 23 05 19 - Meters and Gauges for HVAC Piping



	1.2 REFERENCE STANDARDS
	.1 National Electrical Manufacturer's Association (NEMA).
	.1 NEMA 250-2014, Enclosures for Electrical Equipment (1000 Volts Maximum).

	.2 Canadian Standards Association (CSA International).
	.1 CSA-C22.1-18, Canadian Electrical Code, Part 1 (19th Edition), Safety Standard for Electrical Installations.


	1.3 DEFINITIONS
	.1 Acronyms and Definitions: refer to Section 25 05 01 - EMCS: General Requirements.

	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit shop drawings and manufacturer's installation instructions in accordance with Section 25 05 02 - EMCS: Submittals and Review Process.
	.2 Manufacturer's Instructions:
	.1 Submit manufacturer's installation instructions for specified equipment and devices.


	1.5 EXISTING CONDITIONS
	.1 Cutting and Patching: in accordance with Section 01 73 00 - Execution Requirements supplemented as specified herein.
	.2 Repair surfaces damaged during execution of Work.
	.3 Turn over to Departmental Representative existing materials removed from Work not identified for re-use.


	Part 2 Products
	2.1 GENERAL
	.1 Install new control devices as indicated on drawings and in all locations where existing control devices have failed or are incompatible with the specified control system upgrades.
	.2 Control devices of each category to be of same type and manufacturer.
	.3 External trim materials to be corrosion resistant. Internal parts to be assembled in watertight, shockproof, vibration-proof, heat resistant, assemblies where necessary.
	.4 Operating conditions: 0 - 32 degrees C with 10 - 90 % RH (non-condensing) unless otherwise specified.
	.5 Terminations: use standard conduit box with slot screwdriver compression connector block unless otherwise specified.
	.6 Transmitters and sensors to be unaffected by external transmitters including walkie talkies.
	.7 Account for hysteresis, relaxation time, maximum and minimum limits in applications of sensors and controls.
	.8 Noise generated by any device must not be detectable above space ambient conditions.

	2.2 TEMPERATURE SENSORS
	.1 General: to be resistance or thermocouple type to following requirements:
	.1 Thermocouples: limit to temperature range of 200 degrees C and over.
	.2 RTD's: 100 or 1000 ohm at 0 degrees C (plus or minus 0.2 ohms) platinum element with strain minimizing construction, 3 integral anchored leadwires. Coefficient of resistivity: 0.00385 ohms/ohm degrees C.
	.3 Sensing element: hermetically sealed.
	.4 Stem and tip construction: copper or type 304 stainless steel.
	.5 Time constant response: less than 3 seconds to temperature change of 10 degrees C.
	.6 Immersion wells: NPS 3/4, stainless steel spring loaded construction, with heat transfer compound compatible with sensor. Insertion length 150 mm.


	2.3 TEMPERATURE TRANSMITTERS
	.1 Requirements:
	.1 Input circuit: to accept 3-lead, 100 or 1000 ohm at 0 degrees C, platinum resistance  detector type sensors.
	.2 Power supply: 24 V DC into load of 575 ohms. Power supply effect less than 0.01 degrees C per volt change.
	.3 Output signal: 4 - 20 mA into 500 ohm maximum load.
	.4 Input and output short circuit and open circuit protection.
	.5 Output variation: less than 0.2 % of full scale for supply voltage variation of plus or minus 10 %.
	.6 Combined non-linearity, repeatability, hysteresis effects: not to exceed plus or minus 0.5 % of full scale output.
	.7 Maximum current to 100 or 1000 ohm RTD sensor: not to exceed 25 mA.
	.8 Integral zero and span adjustments.
	.9 Temperature effects: not to exceed plus or minus 1.0 % of full scale/ 50 degrees C.
	.10 Long term output drift: not to exceed 0.25 % of full scale/ 6 months.
	.11 Transmitter ranges: select narrowest range to suit application from following:
	.1 Minus 50 degrees C to plus 50 degrees C, plus or minus 0.5 degrees C.
	.2 0 to 100 degrees C, plus or minus 0.5 degrees C.
	.3 0 to 50 degrees C, plus or minus 0.25 degrees C.
	.4 0 to 25 degrees C, plus or minus 0.1 degrees C.
	.5 10 to 35 degrees C, plus or minus 0.25 degrees C.



	2.4 PRESSURE TRANSDUCERS
	.1 Requirements:
	.1 Combined sensor and transmitter measuring pressure.
	.1 Internal materials: suitable for continuous contact with industrial standard instrument air, compressed air, water, steam, as applicable.

	.2 Output signal: 4 - 20 mA into 500 ohm maximum load.
	.3 Output variations: less than 0.2 % full scale for supply voltage variations of plus or minus 10 %.
	.4 Combined non-linearity, repeatability, and hysteresis effects: not to exceed plus or minus 0.5 % of full scale output over entire range.
	.5 Temperature effects: not to exceed plus or minus 1.5 % full scale/ 50 degrees C.
	.6 Over-pressure input protection to at least twice rated input pressure.
	.7 Output short circuit and open circuit protection.
	.8 Accuracy: plus or minus 1 % of Full Scale.


	2.5 DIFFERENTIAL PRESSURE TRANSMITTERS
	.1 Requirements:
	.1 Internal materials: suitable for continuous contact with industrial standard instrument air, compressed air, water, steam, as applicable.
	.2 Output signal: 4 - 20 mA into 500 ohm maximum load.
	.3 Output variations: less than 0.2 % full scale for supply voltage variations of plus or minus 10 %.
	.4 Combined non-linearity, repeatability, and hysteresis effects: not to exceed plus or minus 0.5 % of full scale output over entire range.
	.5 Integral zero and span adjustment.
	.6 Temperature effects: not to exceed plus or minus 1.5 % full scale/ 50 degrees C.
	.7 Over-pressure input protection to at least twice rated input pressure.
	.8 Output short circuit and open circuit protection.
	.9 Unit to have 12.5 mm N.P.T. conduit connection. Enclosure to be integral part of unit.


	2.6 LIQUID AND STEAM FLOW METERS
	.1 Requirements:
	.1 Pressure rating: as specified in I/O summaries.
	.2 Temperature rating: as specified in I/O summaries.
	.3 Repeatability: plus or minus 0.2 %.
	.4 Accuracy and linearity: plus or minus 1.0 %.
	.5 Flow rangability: at least 10:1.
	.6 Ends:
	.1 NPS 2 and under: screwed.
	.2 NPS 2.5 and over: flanged.



	2.7 ELECTRONIC / ELECTRIC VALVE ACTUATORS
	.1 Requirements:
	.1 Construction: steel, cast iron, aluminum.
	.2 Control signal: 0-10V DC or 4-20 mA DC, where suitable.
	.3 Positioning time: to suit application. 90 sec maximum.
	.4 Fail to normal position as indicated.
	.5 Scale or dial indication of actual control valve position.
	.6 Size actuator to meet requirements and performance of control valve specifications.
	.7 For interior and perimeter terminal heating and cooling applications floating control actuators are acceptable.
	.8 Minimum shut-off pressure: refer to control valve schedule.


	2.8 WIRING
	.1 In accordance with Division 26.
	.2 For wiring under 70 volts use FT6 rated wiring where wiring is not run in conduit. Other cases use FT4 wiring.
	.3 Wiring must be continuous without joints.
	.4 Sizes:
	.1 Field wiring to digital device: #18AWG.
	.2 Analog input and output: shielded #18 minimum solid copper.



	Part 3 Execution
	3.1 INSTALLATION
	.1 Install equipment, components so that manufacturer's and CSA labels are visible and legible after commissioning is complete.
	.2 Install field control devices in accordance with manufacturers recommended methods, procedures and instructions.
	.3 Temperature transmitters, humidity transmitters, current-to-pneumatic transducers, solenoid air valves, controllers, relays: install in NEMA I enclosure or as required for specific applications. Provide for electrolytic isolation in cases when diss...
	.4 Support field-mounted panels, transmitters and sensors on pipe stands or channel brackets.
	.5 Fire stopping: provide space for fire stopping in accordance with Section 07 84 00 - Firestopping. Maintain fire rating integrity.
	.6 Electrical:
	.1 Complete installation in accordance with Section 26 05 00 - Common Work Results for Electrical.
	.2 Refer to electrical control schematics included as part of control design schematics on drawings. Trace existing control wiring installation and provide updated wiring schematics including additions, deletions to control circuits for review by Depa...
	.3 Terminate wires with screw terminal type connectors suitable for wire size, and number of terminations.
	.4 Install communication wiring in conduit.
	.1 Provide complete conduit system to link Building Controllers, field panels and OWS(s), as indicated on drawings.
	.2 Conduit sizes to suit wiring requirements and to allow for future expansion capabilities specified for systems.
	.3 Maximum conduit fill not to exceed 40%.

	.5 Wiring in mechanical rooms, wiring in service rooms and exposed wiring must be in conduit.


	3.2 TEMPERATURE AND HUMIDITY SENSORS
	.1 Stabilize to ensure minimum field adjustments or calibrations.
	.2 Readily accessible and adaptable to each type of application to allow for quick easy replacement and servicing without special tools or skills.
	.3 Thermowells: install for piping installations.
	.1 Locate well in elbow where pipe diameter is less than well insertion length.
	.2 Thermowell to restrict flow by less than 30%.
	.3 Use thermal conducting paste inside wells.


	3.3 PANELS
	.1 Arrange for conduit and tubing entry from top, bottom or either side.
	.2 Wiring and tubing within panels: locate in trays or individually clipped to back of panel.
	.3 Identify wiring and conduit clearly.

	3.4 PRESSURE AND DIFFERENTIAL PRESSURE SWITCHES AND SENSORS
	.1 Install isolation valve and snubber on sensors between sensor and pressure source where code allows.
	.1 Protect sensing elements on steam and high temperature hot water service with pigtail syphon between valve and sensor.


	3.5 I/P TRANSDUCERS
	.1 Install air pressure gauge on outlet.

	3.6 AIR PRESSURE GAUGES
	.1 Install pressure gauges on pneumatic devices, I/P, pilot positioners, motor operators, switches, relays, valves, damper operators, valve actuators.
	.2 Install pressure gauge on output of auxiliary cabinet pneumatic devices.

	3.7 IDENTIFICATION
	.1 Identify field devices in accordance with Section 25 05 54 - EMCS: Identification.

	3.8 TESTING AND COMMISSIONING
	.1 Calibrate and test field devices for accuracy and performance in accordance with Section 25 01 11 - EMCS: Start-up, Verification and Commissioning.



	260500
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Related to all Sections in Division 26 Electrical

	1.2 REFERENCE STANDARDS
	.1 CSA Group
	.1 CSA C22.1-18, Canadian Electrical Code, Part 1 (23rd Edition), Safety Standard for Electrical Installations.


	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 30 00 Administration and Submittals and Section 01 33 00 Submittal Procedure
	.2 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for electrical equipment and include product characteristics, performance criteria, physical size, finish and limitations.

	.3 Submit for review single line electrical diagrams and locate:
	.1 Electrical distribution system in main electrical room.
	.2 Electrical power generation and distribution systems in boiler room.

	.4 Shop drawings:
	.1 Submit in accordance with Section 01 33 23 Shop Drawings
	.2 Submit drawings to Departmental Representative for review and approval. Do not proceed with Work affected by submittal until review is complete.
	.3 Submit wiring diagrams and installation details of equipment indicating proposed location, layout and arrangement, control panels, accessories, piping, ductwork, and other items that must be shown to ensure co-ordinated installation.
	.4 Identify on wiring diagrams circuit terminals and indicate internal wiring for each item of equipment and interconnection between each item of equipment.
	.5 Indicate of drawings clearances for operation, maintenance, and replacement of operating equipment devices.
	.6 If changes are required, notify Departmental Representative of these changes before they are made.

	.5 Certificates:
	.1 Provide CSA certified equipment and material
	.2 Where CSA certified equipment is not available, submit such equipment to inspection authorities for approval before delivery to site.
	.3 Submit test results of installed electrical systems and instrumentation.
	.4 Permits and fees: in accordance with General Conditions of contract.
	.5 Submit certificate of acceptance from authority having jurisdiction upon completion of Work to Departmental Representative.

	.6 Manufacturer's Field Reports: submit to Departmental Representative manufacturer's written report, within 3 days of review, verifying compliance of Work and electrical system and instrumentation testing, as described in PART 3 - FIELD QUALITY CONTROL.

	1.4 CLOSEOUT SUBMITTALS
	.1 Operation and Maintenance Data: submit operation and maintenance data for electrical equipment for incorporation into manual.
	.1 Provide for each system and principal item of equipment as specified in technical sections for use by operation and maintenance personnel.
	.2 Operating instructions to include following:
	.1 Wiring diagrams, control diagrams, and control sequence for each principal system and item of equipment.
	.2 Start up, proper adjustment, operating, lubrication, and shutdown procedures.
	.3 Safety precautions.
	.4 Procedures to be followed in event of equipment failure.
	.5 Other items of instruction as recommended by manufacturer of each system or item of equipment.

	.3 Print or engrave operating instructions and frame under glass or in approved laminated plastic.
	.4 Post instructions where directed.
	.5 For operating instructions exposed to weather, provide weather-resistant materials or weatherproof enclosures.
	.6 Ensure operating instructions will not fade when exposed to sunlight and are secured to prevent easy removal or peeling.


	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with manufacturer's written instructions
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:
	.1 Store materials off ground in dry location indoors and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.2 Store and protect from nicks, scratches, and blemishes
	.3 Replace defective or damaged materials with new.



	Part 2 Products
	2.1 DESIGN REQUIREMENTS
	.1 Operating voltages: to CAN3-C235.
	.2 Motors, electric heating, control and distribution devices and equipment to operate satisfactorily at 60 Hz within normal operating limits established by above standard.
	.1 Equipment to operate in extreme operating conditions established in above standard without damage to equipment.

	.3 Language operating requirements: provide identification labels for control items in English

	2.2 MATERIALS AND EQUIPMENT
	.1  Equipment & Material to be CSA certified.
	.2 Factory assemble control panels and component assemblies.

	2.3 ELECTRIC MOTORS, EQUIPMENT AND CONTROLS
	.1 Verify installation and co-ordination responsibilities related to motors, equipment and controls, as indicated.
	.2 Control wiring and conduit: in accordance with Section 26 29 03 - Control Devices except for conduit, wiring and connections below 50 V which are related to control systems

	2.4 WIRING TERMINATIONS
	.1 Ensure lugs, terminals, screws used for termination of wiring are suitable for either copper or aluminum conductors.

	2.5 EQUIPMENT IDENTIFICATION
	.1 Identify electrical equipment with labels as follows:
	.1 Nameplates: plastic laminate 3 mm melamine
	.2 Sizes as follows:

	.2 Labels: embossed plastic labels with 6  mm high letters unless specified otherwise.
	.3 Allow for minimum of twenty to indicate system and/or voltage characteristics.
	.4 Identify equipment with Size 3 labels engraved "ASSET INVENTORY NO. "Disconnects, starters and contactors: indicate equipment being controlled and voltage.
	.5 Terminal cabinets and pull boxes: indicate system and voltage.
	.6 Transformers: indicate capacity, primary and secondary voltages.

	2.6 WIRING IDENTIFICATION
	.1 Identify wiring with permanent indelible identifying markings, numbered coloured plastic tapes, on both ends of phase conductors of feeders and branch circuit wiring.
	.2 Maintain phase sequence and colour coding throughout.
	.3 Colour coding: to CSA C22.1.
	.4 Use colour coded wires in communication cables, matched throughout system.

	2.7 CONDUIT AND CABLE IDENTIFICATION
	.1 Colour code conduits, boxes and metallic sheathed cables.
	.2 Code with plastic tape or paint at points where conduit or cable enters wall, ceiling, or floor, and at 15 m intervals.
	.3 Colours: 25 mm wide prime colour and 20 mm wide auxiliary colour.

	2.8 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 EXAMINATION
	.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for installation in accordance with manufacturer's written instructions.
	.1 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.2 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Departmental Representative.


	3.2 INSTALLATION
	.1 Do complete installation in accordance with CSA C22.1 except where specified otherwise.
	.2 Do overhead and underground systems in accordance with CAN/CSA-C22.3 No.1 except where specified otherwise.

	3.3 CONTROLS
	.1 Contractor or controls contractor retained by contractor to provide controls for mechanical system as described in mechanical plans for a fully operational mechanical system
	.2 Contractor is responsible to provide all ancillary devices required for a fully functioning HVAC system meeting applicable codes. This includes interlock, current sensing switches, relays, contactors, motor starters, etc.
	.3 Contractor to supply and install all low voltage wiring for controls.

	3.4 NAMEPLATES AND LABELS
	.1 Ensure manufacturer's nameplates, CSA labels and identification nameplates are visible and legible after equipment is installed.

	3.5 LOCATION OF OUTLETS
	.1 Do not install outlets back-to-back in wall; allow minimum 150 mm horizontal clearance between boxes.

	3.6 MOUNTING HEIGHTS
	.1 Mounting height of equipment is from finished floor to centreline of equipment unless specified or indicated otherwise.
	.2 If mounting height of equipment is not specified or indicated, verify before proceeding with installation.
	.3 Install electrical equipment at following heights unless indicated otherwise.
	.1 As required by Code or as indicated.


	3.7 CO-ORDINATION OF PROTECTIVE DEVICES
	.1 Ensure circuit protective devices such as overcurrent trips, relays and fuses are installed to required values and settings.

	3.8 FIELD QUALITY CONTROL
	.1 Conduct following tests
	.1 Power system including phasing, voltage, grounding and load balancing.
	.2 Circuits originating from branch distribution panels.
	.3 Motors, heaters and associated control equipment including sequenced operation of systems where applicable.

	.2 Carry out tests in presence of Departmental Representative.
	.3 Provide instruments, meters, equipment and personnel required to conduct tests during and at conclusion of project.
	.4 Manufacturer's Field Services:
	.1 Obtain written report from manufacturer verifying compliance of Work, in handling, installing, applying, protecting and cleaning of product and submit Manufacturer's Field Reports as described in PART 1 - ACTION AND INFORMATIONAL SUBMITTALS.
	.2 Provide manufacturer's field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions.


	3.9 SYSTEM STARTUP
	.1 Arrange and pay for services of manufacturer's factory service engineer to supervise start-up of installation, check, adjust, balance and calibrate components and instruct operating personnel.
	.2 Provide these services for such period, and for as many visits as necessary to put equipment in operation, and ensure that operating personnel are conversant with aspects of its care and operation.

	3.10 CLEANING
	.1 Clean in accordance with Section 01 74 19 Construction Waste Management & Disposal
	.2 Waste Management in accordance with Section 01 74 19 Construction Waste Management & Disposal.



	260520
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 26 05 00 Common Work Results for Electrical

	1.2 REFERENCE STANDARDS
	.1 CSA International
	.1 CAN/CSA-C22.2 No.18, Outlet Boxes, Conduit Boxes and Fittings.
	.2 CAN/CSA-C22.2 No.6 , 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
	.1 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.

	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with manufacturer's written instructions
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:
	.1 Store materials indoors in dry location off ground and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.2 Store and protect wire and box connectors from nicks, scratches, and blemishes
	.3 Replace defective or damaged materials with new.



	Part 2 Products
	2.1 MATERIALS
	.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 Fixture type splicing connectors to: CAN/CSA-C22.2 No.65, with current carrying parts of copper sized to fit copper conductors 10 AWG or less.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Remove insulation carefully from ends of conductors 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 Install fixture type connectors and tighten to CAN/CSA-C22.2 No.65. Replace insulating cap.


	3.2 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 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.




	260521
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 26 05 00 Common Work Results for Electrical


	Part 2 Products
	2.1 BUILDING WIRES
	.1 Conductors: stranded for 10 AWG and larger. Minimum size: 12 AWG.
	.2 Copper conductors: size as indicated, with 600 V insulation of cross-linked thermosetting polyethylene material rated RW90 XLPE
	.3 Copper conductors: size as indicated, with thermoplastic insulation type TWU rated at 600 V.

	2.2 TECK 90 CABLE
	.1 Cable: in accordance with Section 26 05 00 - Common Work Results for Electrical
	.2 Conductors:
	.1 Grounding conductor: copper
	.2 Circuit conductors: copper, size as indicated.

	.3 Insulation:
	.1  Cross-linked polyethylene XLPE
	.2 Rating: 600V.

	.4 Overall covering: thermoplastic polyvinyl chloride
	.5 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 Threaded rods: 6 mm diameter to support suspended channels.

	.6 Connectors:
	.1 Watertight approved for TECK cable.


	2.3 CONTROL CABLES
	.1 Type: LVT: 2 soft annealed copper conductors, sized as indicated:
	.1 Insulation: thermoplastic.
	.2 Sheath: thermoplastic jacket

	.2 Type: low energy 300 V control cable: solid annealed copper conductors sized as indicated LVT: 2 soft annealed copper conductors, sized as indicated:


	Part 3 Execution
	3.1 FIELD QUALITY CONTROL
	.1 Perform tests in accordance with Section 26 05 00 - Common Work Results for Electrical

	3.2 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


	3.3 INSTALLATION OF TECK90 CABLE (0 -1000 V)
	.1 Group cables wherever possible on channels.

	3.4 INSTALLATION OF CONTROL CABLES
	.1 Install control cables in conduit where shown on drawings.
	.2 Elsewhere, install control cables in flexible CSA instrumentation conduit, ACIC type, rated to 105C. Secure flexible conduits in aluminum raceways.
	.3 Ground cable shields.
	.4 Protect all cables from radiant heat produced by the boilers.



	260522
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 26 05 00 Common Work Results for electrical.

	1.2 REFERENCE STANDARDS
	.1 CSA Group
	.1 CSA C22.1-15, Canadian Electrical Code, Part 1 (22nd Edition), Safety Standard for Electrical Installations.
	.2 CSA C22.2 No.41-13, Grounding and Bonding Equipment (Tri-National Standard, with NMX-J-590ANCE and UL 467).
	.3 CSA C22.2 No.65-13, Wire connectors (Tri-National Standard, with UL 486A-486B NMX-J-543-ANCE).


	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for connectors and terminations and include product characteristics, performance criteria, physical size, finish and limitations.



	Part 2 Products
	2.1 CONNECTORS AND TERMINATIONS
	.1 Short barrel Copper compression connectors to CSA C22.2 No.65 as required sized for conductors.
	.2 3 way joint boxes dry location type.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Install terminations in accordance with manufacturer's instructions.
	.2 Bond and ground as required to CSA C22.2 No.41.



	260529
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 26 05 00 Common Work Results for Electrical

	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for hangers and supports and include product characteristics, performance criteria, physical size, finish and limitations.


	1.3 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with manufacturer's written instructions
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:
	.1 Store materials off ground indoors in dry location and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.2 Store and protect hangers and supports from nicks, scratches, and blemishes
	.3 Replace defective or damaged materials with new.



	Part 2 Products
	2.1 SUPPORT CHANNELS
	.1 U shape, 2.5 mm thick, surface mounted


	Part 3 Execution
	3.1 INSTALLATION
	.1 Secure equipment to poured concrete with expandable inserts.
	.2 Secure equipment to hollow masonry walls or suspended ceilings with toggle bolts.
	.3 Secure surface mounted equipment with twist clip fasteners to inverted T bar ceilings. Ensure that T bars are adequately supported to carry weight of equipment specified before installation.
	.4 Support equipment, conduit or cables using clips, spring loaded bolts, cable clamps designed as accessories to basic channel members.
	.5 Fasten exposed conduit or cables to building construction or support system using straps.
	.1 One-hole 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.

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

	.7 Provide metal brackets, frames, hangers, clamps and related types of support structures where indicated or as required to support conduit and cable runs.
	.8 Ensure adequate support for raceways and cables dropped vertically to equipment where there is no wall support.
	.9 Do not use wire lashing or perforated strap to support or secure raceways or cables.
	.10 Do not use supports or equipment installed for other trades for conduit or cable support except with permission of other trade
	.11 Install fastenings and supports as required for each type of equipment cables and conduits, and in accordance with manufacturer's installation recommendations.

	3.2 CLEANING
	.1 Leave Work area clean at end of each day.
	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
	.3 Remove recycling containers and bins from site and dispose of materials at appropriate facility.



	260531
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 26 05 00 Common Work Results for Electrical.

	1.2 REFERENCE STANDARDS
	.1 Canadian Standards Association (CSA International)
	.1 CSA C22.1-15, Canadian Electrical Code, Part 1, (23rd Edition), Safety Standard for Electrical Installation.


	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Product Data:
	Provide manufacturer's printed product literature, specifications and datasheet and include product characteristics, performance criteria, physical size, finish and limitations.



	Part 2 Products
	2.1 JUNCTION AND PULL BOXES
	.1 Construction: welded steel enclosure.
	.2 Covers Flush Mounted: 25 mm minimum extension all around.
	.3 Covers Surface Mounted: screw-on turned edge covers.

	2.2 CABINETS
	.1 Sheet steel, for surface mounting, with hinged door, latch lock, 2 keys, complete with perforated metal mounting backboard. Panels to be keyed alike for similar functions and or entire contract as approved.
	.2 Type E Empty: flush overlapping sides mounting.
	.3 Type T Terminal: flush overlapping sides mounting containing sheet steel 19 mm fir plywood backboard.
	.4 Cabinets shall be supplied and installed by the controls contractor according to Division 25.


	Part 3 Execution
	3.1 JUNCTION, PULL BOXES AND CABINETS INSTALLATION
	.1 Install pull boxes in inconspicuous but accessible locations.
	.2 Mount cabinets with top not higher than 2 m above finished floor except where indicated otherwise.
	.3 Install terminal block as indicated in Type T cabinets.
	.4 Only main junction and pull boxes are indicated. Install additional pull boxes as required by CSA C22.1.



	260532
	Part 1 General
	1.1 REFERENCE STANDARDS
	.1 Canadian Standards Association (CSA International)
	.1 CSA C22.1-15, Canadian Electrical Code, Part 1, 20th Edition.


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

	1.3 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with manufacturer’s instructions.
	.2 Waste Management and Disposal in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.


	Part 2 Products
	2.1 OUTLET AND CONDUIT BOXES GENERAL
	.1 Size boxes in accordance with CSA C22.1.
	.2 102 mm square or larger outlet boxes as required.

	2.2 GALVANIZED STEEL OUTLET BOXES
	.1 One-piece electro-galvanized construction.
	.2 Utility boxes for outlets connected to surface-mounted EMT conduit, minimum size 102 x 54 x 48 mm.

	2.3 CONDUIT BOXES
	.1 Cast FD boxes with factory-threaded hubs and mounting feet for surface wiring of devices.

	2.4 OUTLET BOXES FOR NON-METALLIC SHEATHED CABLE
	.1 Electro-galvanized, sectional, screw ganging steel boxes, minimum size 76 x 50 x 63 mm with two double clamps to take non-metallic sheathed cables.

	2.5 FITTINGS - GENERAL
	.1 Bushing and connectors with nylon insulated throats.
	.2 Knock-out fillers to prevent entry of debris.
	.3 Conduit outlet bodies for conduit up to 35 mm and pull boxes for larger conduits.
	.4 Double locknuts and insulated bushings on sheet metal boxes.

	2.6 COM PORT
	.1 Provide Cat6 jack with white outlet box cover.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Support boxes independently of connecting conduits.
	.2 Fill boxes with paper, sponges or foam or similar approved material to prevent entry of debris during construction. Remove upon completion of work.
	.3 Provide correct size of openings in boxes for conduit, mineral insulated and armoured cable connections. Do not install reducing washers.
	.4 Vacuum clean interior of outlet boxes before installation of wiring devices.
	.5 Identify systems for outlet boxes as required.
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	Part 1 General
	1.1 REFERENCE STANDARDS
	.1 Canadian Standards Association (CSA International)
	.1 CAN/CSA C22.2 No. 18-, Outlet Boxes, Conduit Boxes, Fittings and Associated Hardware, A National Standard of Canada.
	.2 CSA C22.2 No. 45-, Rigid Metal Conduit.
	.3 CSA C22.2 No. 56-, Flexible Metal Conduit and Liquid-Tight Flexible Metal Conduit.
	.4 CSA C22.2 No. 83-, Electrical Metallic Tubing.
	.5 CAN/CSA C22.2 No. 227.3, Nonmetallic Mechanical Protection Tubing (NMPT), A National Standard of Canada (February 2006).


	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Product data: submit manufacturer's printed product literature, specifications and datasheets.
	.1 Submit cable manufacturing data.

	.2 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.


	1.3 WASTE MANAGEMENT AND DISPOSAL
	.1 Place materials defined as hazardous or toxic waste in designated containers.
	.2 Ensure emptied containers are sealed and stored safely for disposal away from children.


	Part 2 Products
	2.1 CABLES AND REELS
	.1 Provide cables on reels or coils.
	.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.

	.2 Each coil or reel of cable to contain only one continuous cable without splices.
	.3 Identify cables for exclusively dc applications.

	2.2 CONDUITS
	.1 Electrical metallic tubing (EMT): to CSA C22.2 No. 83
	.2 Flexible metal conduit: to CSA C22.2 No. 56, liquid-tight flexible metal

	2.3 CONDUIT FASTENINGS
	.1 One hole steel straps to secure surface conduits 50 mm and smaller.
	.1 Two hole steel straps for conduits larger than 50 mm

	.2 Beam clamps to secure conduits to exposed steel work.
	.3 Threaded rods, 6 mm diameter, to support suspended channels.

	2.4 CONDUIT FITTINGS
	.1 Fittings: to CAN/CSA C22.2 No. 18, manufactured for use with conduit specified. Coating: same as conduit.
	.2 Ensure factory "ells" where 90 degrees bends for 25 mm and larger conduits.
	.3 Watertight connectors and couplings for EMT.
	.1 Set-screws are not acceptable.


	2.5 FISH CORD
	.1 Polypropylene


	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 SURFACE CONDUITS
	.1 Run parallel or perpendicular to building lines.
	.2 Locate conduits behind infrared or gas fired heaters with 1.5 m clearance.
	.3 Run conduits in flanged portion of structural steel.
	.4 Group conduits wherever possible on channels.
	.5 Do not pass conduits through structural members except as indicated.
	.6 Do not locate conduits less than 75 mm parallel to steam or hot water lines with minimum of 25 mm at crossovers.

	3.3 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.
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	Part 1 General
	1.1 REFERENCE STANDARDS
	.1 CSA International
	.1 CSA C22.2 No.42-15, General Use Receptacles, Attachment Plugs and Similar Devices.
	.2 CAN/CSA C22.2 No.42.1-15 Cover Plates for Flush-Mounted Wiring Devices (Bi-national standard, with UL 514D).
	.3 CSA C22.2 No.111-15, General-Use Snap Switches (Bi-national standard, with UL 20).


	1.2 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with with manufacturer's written instructions.


	Part 2 Products
	2.1 RECEPTACLES
	.1 Duplex receptacles, CSA type 5-15 R, 125 V, 15 A, U ground, to: CSA C22.2 No.42 with following features:
	.1 White urea moulded housing.
	.2 Suitable for No. 10 AWG for back and side wiring.
	.3 Break-off links for use as split receptacles.
	.4 Eight back wired entrances, four side wiring screws.
	.5 Triple wipe contacts and rivetted grounding contacts.

	.2 Other receptacles with ampacity and voltage as indicated.
	.3 Receptacles of one manufacturer throughout project.

	2.2 COVER PLATES
	.1 Cover plates for wiring devices to: CSA C22.2 No.42.1.
	.2 Sheet steel utility box cover for wiring devices installed in surface-mounted utility boxes.
	.3 Steel cover plates for wiring devices mounted in surface-mounted FS or FD type conduit boxes.


	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 wiring devices installation in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Departmental Representative.


	3.2 INSTALLATION
	.1 Receptacles:
	.1 Install receptacles in gang type outlet box when more than one receptacle is required in one location.
	.2 Mount receptacles at height in accordance with Section 26 05 00 - Common Work Results for Electrical.
	.3 Where split receptacle has one portion switched, mount vertically and switch upper portion.

	.2 Cover plates:
	.1 Install suitable common cover plates where wiring devices are grouped.
	.2 Do not use cover plates meant for flush outlet boxes on surface-mounted boxes.


	3.3 CLEANING
	.1 Clean in accordance with Section 01 74 11 - Cleaning.
	.2 Waste Management in accordance with 01 74 21 - Construction/Demolition Waste Management and Disposal.

	3.4 PROTECTION
	.1 Protect installed products and components from damage during construction.
	.2 Protect stainless steel cover plate finish with paper or plastic film until painting and other work is finished.
	.3 Repair damage to adjacent materials caused by wiring device installation.
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	Part 1 General
	1.1 REFERENCES
	.1 CSA International
	.1 CSA C22.2 No. 5, Molded-Case Circuit Breakers, Molded-Case Switches and Circuit-Breaker Enclosures (Tri-national standard with UL 489, and NMX-J-266-ANCE-2010).


	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for circuit breakers and include product characteristics, performance criteria, physical size, finish and limitations.


	1.3 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with manufacturer's written instructions
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:
	.1 Store circuit breakers in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.2 Replace defective or damaged materials with new.



	Part 2 Products
	2.1 BREAKERS GENERAL
	.1 To CSA C22.2 No. 5
	.2 Breaker size and type to drawings. Coordinate breaker compatibly to existing panels. Breaker type and/or model of existing panels shown on drawings.
	.3 Bolt-on moulded case circuit breaker: quick- make, quick-break type, for manual and automatic operation
	.4 Plug-in moulded case circuit breakers: quick- make, quick-break type, for manual and automatic operation
	.5 Common-trip breakers: with single handle for multi-pole applications.
	.6 Magnetic instantaneous trip elements in circuit breakers to operate only when value of current reaches setting.
	.7 Circuit breakers with interchangeable trips

	2.2 THERMAL MAGNETIC BREAKERS
	.1 Moulded case circuit breaker to operate automatically by means of thermal and magnetic tripping devices to provide inverse time current tripping and instantaneous tripping for short circuit protection.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Install circuit breakers as indicated on drawings.

	3.2 CLEANING
	.1 Leave Work area clean at end of each day.
	.2 Final Cleaning:  upon completion remove surplus materials, rubbish, tools and equipment
	.3 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
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	Part 1 General
	1.1 SUMMARY
	.1 VFD’s shall be supplied by the mechanical contractor as part of the burner package specified in Section 23 52 00 - Heating Boilers.

	1.2 REFERENCE STANDARDS
	.1 CSA International
	.1 CSA C22.1-18, Canadian Electrical Code, Part 1 (23rd Edition).

	.2 National Electrical Manufacturers Association (NEMA)
	.1 NEMA ICS 3.1 - Safety Standards for Construction and Guide for Selection, Installation and Operation of Adjustable Speed Drive Systems


	1.3 DEFINITIONS
	.1 VFD - Variable Frequency Drive.

	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for VFDs and include product characteristics, performance criteria, physical size, finish and limitations.


	1.5 QUALITY ASSURANCE
	.1 Products shall be tested, approved and labeled/listed by Underwriters Laboratories, Inc., or by a nationally recognized testing laboratory (NRTL) as listed in Division 26 Specification "Common Work Results for Electrical."
	.2 Electrical equipment and materials shall be new and within one year of manufacture, complying with the latest codes and standards. No used, re-built, refurbished and/or re-manufactured electrical equipment and materials shall be furnished on this p...


	Part 2 Products
	Supply and install VFD(s) for Boiler 1 and Boiler 2 burner blowers as indicated on the drawings and provide wiring and interconnection, and start-up and test services to provide variable speed motor operation. VFD shall be provided as part of the burn...
	2.1 MANUFACTURERS
	.1 Danfoss Model FC302-915K, or equivalent
	.2 20 hp, 575V, 3 ph, 60 Hz
	.3 Integrated Equipment Short Circuit Rating: 25,000 amperes rms symmetrical at 600 volts.
	.4 Remote Control and Feedback Terminals:  Provide for Class 2 wiring terminations to accept a dry contact closure for external start/stop control, a 0-10Vdc analog input signal for external control of speed from 0-60 Hz, a 0-10Vdc output signal to pr...
	.5 Enclosure: ANSI/NEMA ICS 6; Type NEMA 12
	.6 Upon a fault detection and VFD trip, the alarm contact shall open on the VFD, for external connection and remote indication, to signify a fault condition (contact rating of 0.5 amps resistive at 120 VAC).


	Part 3 Execution
	3.1 INSTALLATION
	.1 Install VFD equipment in accordance with manufacturer's instructions.
	.2 VFD Data: Provide neatly typed label on each variable frequency drive enclosure identifying motor served, nameplate horsepower, full load amperes, code letter, service factor, and voltage/phase rating.
	.3 The VFD shall be located as shown on the drawings.  The VFD shall be wall mounted to the steel vertical support post (behind the local boiler control panel).
	.4 The Subcontractor shall verify, prior to installing conduits, the free clearance in front of the VFD enclosure will extend out a minimum of 1000 mm, and be at least 800 mm wide.  VFD shall not intrude on codes-required access to, or clearances of, ...

	3.2 FIELD QUALITY CONTROL
	.1 Perform tests in accordance with Section 26 05 00 - Common Work Results for Electrical.
	.2 The Subcontractor shall provide labor and equipment necessary to perform operational testing shall in coordination with specification section Division 25 Section "Integrated Automation Facility Controls".
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	Part 1 General
	1.1 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data: include information as follows:
	.1 Catalogue information, including backup capacity.
	.2 Shipping weight.
	.3 Description of system operation
	.4 Estimated duration of battery operation, considering connected load.

	.3 Contractor to confirm the UPS capacity based on approved shop drawing for controls and equipment.

	1.2 CLOSEOUT SUBMITTALS
	.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.
	.2 Operation and Maintenance Data: submit operation and maintenance data for uninterruptible power systems static (UPS) for incorporation into manual.

	1.3 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with with manufacturer's written instructions.

	1.4 MAINTENANCE MATERIAL SUBMITTALS
	.1 Submit maintenance materials in accordance with Section 01 78 00 - Closeout Submittals.


	Part 2 Products
	2.1 UPS
	.1 A 120V, 900W, 1300 VA UPS shall be provided for each of the following:
	.1 Master Boiler Control Panel
	.2 Controls Cabinet (Modbus Master Controller)
	.3 OWS 1
	.4 OWS 2

	.2 Each UPS shall provide automatic uninterrupted power to all controllers, devices, and equipment associated with the items listed above for a minimum of 30 minutes. Contractor to confirm the UPS capacity based on approved shop drawing for controls a...
	.3 Ensure system uses normal power supply mains and battery to provide continuous, regulated AC power to isolated load.
	.4 Equipment: capable of operating continuously and unattended.
	.5 Ensure that Uninterruptible Power Systems (UPS) is compatible with equipment that it feeds and with source from which it is fed.
	.6 UPS shall have audible alarm to notify of equipment error.

	2.2 ELECTRICAL REQUIREMENTS
	.1 In accordance with Section 26 05 00 - Common Work Results for Electrical.

	2.3 ENCLOSURE
	.1 UPS units shall be contained within cabinets and on the floor adjacent to OWSs.

	2.4 EQUIPMENT IDENTIFICATION
	.1 Identify equipment in accordance with Section 26 05 00 - Common Work Results for Electrical.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify that conditions of work previously installed under other Sections or Contracts are acceptable for uninterruptible power systems static (UPS) installation in accordance with manufacturer's written instructions.
	.1 Visually inspect work in presence of Departmental Representative.
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Departmental Representative.


	3.2 INSTALLATION
	.1 Locate UPS as indicated above.
	.2 Connect UPS output to load.
	.3 Start-up UPS and make preliminary tests to ensure satisfactory performance.

	3.3 TESTING
	.1 Perform tests in accordance with 26 05 00 - Common Work Results for Electrical.
	.2 Competent field personnel to perform test, adjustments and instruction on UPS equipment.

	3.4 CLEANING
	.1 Clean in accordance with Section 01 74 11 - Cleaning.
	.2 Waste Management in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.

	3.5 PROTECTION
	.1 Protect installed products and components from damage during construction.
	.2 Repair damage to adjacent materials caused by UPS installation.






