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11 SPECIFICATIONS

A Refer to Section 25 01 01, General Requirements
A Add new section as attached.

2 Refer to Section 25 01 05, Demolition and Renovations
A Add new section as attached.

3 Refer to Section 25 05 00, Common Work Results

A Add new section as attached.

4 Refer to Section 25 30 00, Controls and Instrumentation
A Add new section as attached.

5 Refer to Section 25 90 00, Sequences of Operation
A Add new section as attached.

END OF ADDENDUM ME-01

www.vrmeng.com

LONDON OFFICE

7242 Colonel Talbot Road
London, ON N6L 1H8
Tel: 519-652-5047

Fax: 519-652-5058

HAMILTON OFFICE
1349 Sandhill Dr, #201
Ancaster, ON L9G 4V5
Tel: 905-648-0373
Fax: 905-648-6847

WINDSOR OFFICE
1561 Ouellette Avenue
Windsor, ON N8X 1K5
Tel: 519-972-2573

OTTAWA OFFICE

1130 Morrison Drive, Suite 260

Ottawa, ON K2H 9N6
Tel: 613-563-2100

Page 1 of 1



St. Clair Catholic District School Board Section 25 01 01

St. Anne Elementary School General Requirements
Boiler Replacement Page 1 0of 8
1 GENERAL

1.1 GENERAL REQUIREMENTS

A

2
3

Read and conform to:

A The Contract CCDC 2-2008, Stipulated Price Contract as amended,

Section 25 00 01 applies to and governs the work of all Sections of Division 25.

The technical Sections of this Division are generally divided into units of work for the purpose of ready
reference. The division of the work among subcontractors is not the Consultant's responsibility and the
Consultant assumes no responsibility to act as an arbiter and/or to establish subcontract limits
between any Sections of the work..

The specifications are integral with the drawings which accompany them. Neither is to be used alone.
Any item or subject omitted from one but implied in the other is fully and properly required.

Wherever differences occur in the tender documents, the most onerous condition governs. Base the
bid on the most costly arrangement.

1.2 DEFINITIONS

A

The following are definitions of words found in this specification and on associated drawings under this
Division:

A "Concealed" - locations hidden from normal sight in furred spaces, shafts,
ceiling spaces, walls, and partitions.

2 "Exposed" - mechanical work normally visible to building occupants.

3 "Furnish" - (and its derivatives) has the same meaning as the term
"Supply".

A4 "Install" - (and its derivatives) - receive, store and handle at the site,

mount and support and connect all required services.
Includes adjustment and calibration, testing, commissioning,
inspection by authorities having jurisdiction & documentation.

5 "Provide" - (and its derivatives) - supply, install in place, connect the
associated required services ready for operation, adjust and
calibrate, test, commission, warrant, and document. Includes
inspection by authorities having jurisdiction.

.6 "Supply" - (and its derivatives) purchase and deliver to the site for
installation. Includes submittals, manufacturer's field
inspection and warranty.

v "Wet" - locations exposed to moisture, requiring special materials
and arrangement.

1.3 WORK INCLUDED

A

orwio

Products and methods mentioned or shown in the Contract Documents complete with incidentals
necessary for a complete operating installation. Provide all tools, equipment and services required to
do the work.

Cutting and patching of new or existing work

Identification of equipment, valves, dampers and controllers

Motors required for equipment supplied under this Division.

Take such measures and include in Bid Price for the proper protection of the existing building and its
finishes at all times during alterations and constructionof the new addition. Coordinate this protective
work with all trades.

Refer to Mechanical/Electrical Equipment Schedule for extent of wiring and electrical characteristics.
Verify the correct operation of each equipment item provided and/or altered and each system in total
and obtain the Owner's approval prior to starting and/or returning to operation.

1.4 SUBMITTALS

A

Approval Drawings: Prepare and submit drawings necessary for approval to any authority having
jurisdiction, and obtain two (2) copies of approved drawings for retention by Consultant prior to
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commencement of work under this Division.

2 Shop Drawings: Prepare and submit one (1) electronic copy of shop drawings of major equipment
items (including those items specifically indicated under Part 1: General of each Section), to the
Consultant for review. The Consultant will return one copy, marked with comments and his review
stamp as he deems appropriate. Prepare the necessary number of copies of the returned set and
distribute to the Owner, the Prime Consultant, the General Contractor, the site, and to subcontractors
and suppliers.

A Clearly indicate manufacturer's and supplier's names, catalogue model numbers, details of
construction, accurate dimensions, capacities and performance. Prior to submission check
and certify as correct, shop drawings and data sheets. Do not order equipment until a copy of
the shop drawings, reviewed by Consultant, has been returned to Contractor.

2 Clearly indicate the weight, location, method of support and anchor point forces and locations
for each piece of equipment on shop drawings.

3 The Consultant will not review shop drawings that fail to bear the Contractor's stamp of
approval or certification.

A4 Read the following in conjunction with the wording on the shop drawing review stamp applied

to each and every drawing submitted:

"This review by the Consultant is for the sole purpose of ascertaining conformance with
general design concept. This review shall not mean that the Consultant approves the detail
design inherent in the shop drawings, responsibility for which shall remain with the Contractor
submitting same, and such review shall not relieve the Contractor of his responsibility for
errors or omissions in the shop drawings or of his responsibility for meeting all requirements of
the Contract Documents. The Contractor is responsible for dimensions to be confirmed and
correlated at the job site, for information that pertains solely to fabrication processes or to
techniques of construction and installation and for coordination of the work of all sub trades."

3 Composite Wiring Diagrams: Prepare and submit three (3) copies of complete composite wiring
diagrams of each specific control system. Indicate all electrical equipment and wiring, both internal
and external, for review and coordination of trades.

4 Contractor's Material and Test Certificates: Prepare and submit certificates for each system installed.
Where certificates are prescribed by regulations, codes or standards ensure they conform to the
requirements of those documents (eg. NFPA-standards). Include a copy of each certificate in the
Operation and Maintenance manual. Certificates shall include the following:

A description of the system (description and type),

2 description of the tests conducted and results observed, including re-testing, where
necessary,

3 description of any corrective measures undertaken,

4 description of materials used (pipe and fittings),

5 list of witnesses for each test conducted,

.6 date system left ready for service,

e signature of installing Contractor.

5 Directories & Schematics

A Submit five (5) copies of a neat typewritten directory indicating the valve number, related
service, and location of each valve under this Division.
Submit five (5) copies of system control schematics for each mechanical system indicating
relative locations of equipment and control devices.

3 Enclose one (1) copy of each directory/schematic under glass in a neat polished 18" x24" (460
mm x 610 mm) metal frame, complete with mounting clips.

.6 Maintenance Data and Operating Instructions

A Submit three (3) copies of Operation and Maintenance Manual individually bound in hard
backed three-ring binders.

2 Ensure the binder spines have typewritten lettering as follows:
OPERATION & MAINTENANCE MANUAL
for
[Insert name of project]
[Insert date of submission]
[Insert Division Title]

3 Provide a list of names, addresses and telephone numbers of equipment suppliers, installing
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contractors, general contractors, architect and Consultant. Include special telephone numbers
for service departments on normal and emergency call basis.

4 Provide descriptive literature (shop drawings) of each manufactured item. Include a bill of
material with purchase order numbers and vendor's identification of equipment orders for each
item.

5 Include copies of start-up reports and checklists and all certificates issued with respect to this
contract.

.6 Ensure operating instructions include the following:

A General description of each mechanical system.
2 Step by step procedure to follow in putting each piece of equipment into service.
3 Schematic control diagrams for each separate mechanical system, control

thermometers, freezestats, firestats, pressure gauges, automatic valves, and
refrigeration accessories. Mark correct operating settings for each control device on
these diagrams.

A4 Diagram of the electrical control system indicating the wiring of all related electrical
components such as PE and EP switches, firestats, freezestats, fuses, interlocks,
electrical switches and relays.

5 Drawings of each control panel including temperature control and electrical panels,
completely identifying all components on the panels and their function.
7 Ensure maintenance instructions include the following:
A Manufacturer's maintenance instructions for each item of mechanical equipment

installed under this Division. Instructions shall include installation instructions, parts
numbers and lists, name of supplier and maintenance and lubrication instructions.

2 Summary list of each item of mechanical equipment requiring lubrication, indicating
the name of the equipment item, location of all points of lubrication, type of lubricant
recommended, and frequency of lubrication.

3 Equipment directory indicating name, model, serial number and nameplate data of
each item of equipment supplied, and system with which it is associated.
4 Balancing and testing reports.

5 Copy of valve directory.

As-Built Records: Prepare and submit complete as-built records prior to Substantial Performance of
the Contract.

Requests for Shut-Down: Obtain permission for systems shut-down and/or service interruption from
the Owner prior to disruption of any system or service in use by the Owner. Employ the Owner's
standard form of request where available. Refer to Division 1 for additional requirements.

Requests for Start-up: Obtain permission from the Owner to start-up or to return to service any item of
equipment, system or service installed new or previously shut-down. Refer to Division 1 for additional
requirements.

1.5 QUALITY ASSURANCE

A

2

Conform to minimum requirements or better of provincial and local codes, where existing, and to
requirements of local inspection authorities for execution of work under this Division.

Ensure materials supplied under this Division conform to minimum requirements and
recommendations or better of applicable standards of the following:

A ANSI American National Standards Institute

2 ASA American Standards Association

3 ASHRAE American Society of Heating, Refrigerating, and Air Conditioning Engineers
4 ASME American Society of Mechanical Engineers

5 ASTM American Society of Testing and Materials

.6 CAN2 National Standard of Canada (Published by CGSB)

7 CAN3 National Standard of Canada (Published by CSA)

.8 CGSB Canadian General Standards Board

9 CSA Canadian Standards Association

.10 EEMAC Electrical & Electronic Manufacturer's Association of Canada
1 NBC National Building Code of Canada

A2 NEBB National Environmental Balancing Bureau
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A3 NFPA National Fire Protection Association
14 NEMA National Electrical Manufacturers Association
15 OBC Ontario Building Code
.16 OFC Ontario Fire Code
A7 OFM Ontario Fire Marshall
.18 ULC Underwriter's Laboratories of Canada Ltd
19 UL Underwriter's Laboratories (including cUL)
3 Use latest editions and amendments in effect on date of Bid call subject to requirements of OBC.
4 Arrange and pay for permits and inspections by authorities having jurisdiction, required in the
undertaking of this Division. Make modifications required by authorities.
5 All tradesmen employed on the project shall hold valid trade certificates/licenses and shall make a

copy available for review by the Consultant and/or Owner when requested.
1.6 PRODUCT DELIVERY, HANDLING AND STORAGE

A Immediately after letting of contract, review material and equipment requirements for this work,
determine supply and delivery dates for all items, and notify Consultant of any potential delays in
completion of this project in order that remedial action may be taken.

2 Store neatly out of the way and protected from damage and theft, materials and equipment supplied
under this Division that are received at the site by this Division.

1.7 JOB CONDITIONS

—_

Visit site and examine existing conditions which may affect work of this Division.

2 Examine all Contract Documents to ensure that work of this Division may be satisfactorily completed.

3 Notify Consultant upon discovery of conditions which adversely affect work of this Division. No
allowance will be made after letting of contract for any expenses incurred through failure to do so.

4 Submission of a bid confirms that the Contract Documents and site conditions are accepted without

qualifications, unless exceptions are specifically noted in the Bid.

1.8 INTERRUPTIONS

A Arrange execution of work to maintain present building operations, and to minimize the effect of work
under this Division on existing operations.
2 Prior to interrupting any existing service notify the Owner and Consultant, in writing, at least 7 days in

advance, and obtain written authorization. Do not interrupt any existing service without Consultant's
specific authorization. Refer to Division 1 for requirements.

3 Arrange time and duration of interruption through the Owner's Physical Plant Department. Include in
Bid Price for all overtime or premium time hours necessary to minimize duration of service interruption.

4 Test and verify the proper operation of existing equipment and systems that are shut down due to
work of this project, prior to returning to service.

5 Assume responsibility for consequential costs on failure to obtain permission to shut-down and/or

start-up any item of equipment, system or service.

1.9 WARRANTY

A Arrange with each manufacturer/supplier to extend warranties as necessary to coincide with warranty
period or those periods specified.

2 Make submissions necessary to register product warranties to the benefit of the Owner.

3 Submit to Consultant, prior to Substantial Performance of the Contract, manufacturer's written

warranties covering periods longer than one year or offering greater benefits than required in
specifications and in the Owner's name.

110 EXTRAS AND CREDITS

A Accompany all price submissions requested by Consultant for extra work, or work to be deleted, with a
complete cost breakdown as follows:
A Materials, quantities and unit costs including any applicable contractors trade discount clearly
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identified.
2 Labour hours and unit costs.
3 Total materials and labour costs.
4 Overhead and profit mark-ups in accordance with the General Conditions of the Contract.
2 PRODUCTS

21 MATERIALS AND EQUIPMENT

A

2

Ensure materials and equipment provided under this Division are new and free from defects and bear
labels of approval as required by codes referred to in this Division and/or by inspection authorities.
Ensure apparatus and equipment provided under this Division bears manufacturer's nameplate
indicating name of manufacturer, model number or type, size, capacity, CRN, and other pertinent
information. Ensure nameplates are easily read and clearly visible, with openings provided where
equipment is insulated.

Ensure manufacturers and suppliers of equipment or materials under this Division determine if their
products are composed of any hazardous materials. If they are, the products are suitably labeled and
supplied with Material Safety Data sheets. Obtain the Owner's approval in writing to bring hazardous
materials onto the site prior to doing so.

When utilizing any products that are hazardous, keep Material Safety Data sheets on file at the job
site and present them to anyone requesting this information. When transferring hazardous materials
from original container into other containers, provide Workplace Labels on such containers.

2.2 ACCEPTABLE PRODUCTS

A

2

First item named or specified by catalogue number meets specifications regarding performance,
quality of material and workmanship, and is acceptable to the Consultant.

Items, other than first named, meeting specifications regarding quality of materials and workmanship
are acceptable to the Consultant, only, if they also meet performance and/or capacities specified and
can be accommodated within the space allotted.

General approval indicated by inclusion of other manufacturers named is subject to final review of
shop drawings, performance data and test reports.

23 EQUIVALENTS AND ALTERNATIVES

A

Suppliers wishing approval for additional equipment items as equivalent to those specified must
submit complete description, technical and performance data to Consultant at least ten (10) working
days prior to Bid closing date. Such equivalent equipment, if accepted, to conform to specifications
with regard to all details, accessories, modifications, features and performance. Deviations from
specifications must be stated in writing at time of submission for approval.

Bid Prices shall include only products specified or approved equivalents. Contractors may propose
unsolicited alternatives to the products specified. Alternative proposals shall be submitted in sealed
envelope at time of general contract Bid submission and shall include full description and technical
data, and a statement of the related increase or decrease in Bid Price should alternatives be
accepted. All additional costs associated with unsolicited alternative proposals such as larger motor
starters, larger power feeders, space revisions to associated equipment, controls, etc. shall be
included in alternative price. Prior approval by Consultant is not required for unsolicited alternative
proposals.

Where the Contractor uses equipment other than that first named, on which the design is based, he
shall be responsible for all details of installation including equipment size, arrangement, fit, and
maintenance of all required clearances. Contractor shall prepare and submit revised layouts to
iindicate arrangement of all affected piping, ductwork, conduit, lighting, equipment, etc. Failure by
Contractor to provide such drawings will be considered indication that original arrangements and
space allocations are adequate. All additional costs associated with equivalent equipment such as
larger motor starters, larger power feeders, space revisions to associated equipment, controls, etc.
shall be included in Bid Price.
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2.4 SUBSTITUTIONS DURING PROGRESS OF WORK

2.5

3.2

A

2

3

If during the progress of work, specified products are not obtainable, equivalent or similar products by
other manufacturers may be permitted by Consultant.

Apply, in writing, to Consultant for substitution of any products, indicating the following:

Manufacturer's name, model number, details of construction, accurate dimensions, capacities
and performance of proposed products.

Reason for substitution.

Any revisions to the contract price made necessary by substitution.

Any revisions to the contract time made necessary by substitution.

Any revisions to layout, arrangement or services made necessary by substitution.

No substitutions will be permitted without written authorization from the Consultant.

orwio

CONSULTANT'S REVIEW

A

The consultants will review and evaluate unsolicited alternatives and substitutions proposed by the
Contractor. Such review and evaluation work will be undertaken by the Consultant on an additional fee
basis. The Contractor shall reimburse the Owner for all costs associated with such reviews and
evaluations.

2 The Contractor shall also reimburse the Owner for any and all costs incurred in updating Contract
Documents to reflect such changes.
EXECUTION

RELATIONSHIP WITH OTHER TRADES

A

2

3

Cooperate with other trades whose work affects or is affected by work of this Division to ensure
satisfactory installation and to avoid delays.

Provide materials to be built-in, such as sleeves, anchors, and inserts, together with templates and/or
measurements, promptly when required by other trades.

Provide structural supports for equipment to be mounted on or in walls, supported above floors and/or
suspended from the structure.

INSTALLATION REQUIREMENTS

A

2

.10

The Consultant's drawings and instructions govern the location of all items. Prepare fully coordinated
installation drawings prior to installation.

Install equipment neatly to the satisfaction of the Consultant. Unless noted otherwise install products
and services to follow building planes. Ensure installation permits free use of space and maximum
headroom.

Confirm the exact location of outlets, fixtures and connections. Confirm location of outlets for
equipment supplied under other Divisions.

Install equipment and apparatus to allow free access for maintenance, adjustment and eventual
replacement.

Install metering and/or sensing devices to provide proper and reliable sampling of quantities being
measured. Install instruments to permit easy observation.

Provide suitable shielding and physical protection for devices.

Install products and services in accordance with the manufacturer's requirements and/or
recommendations.

Provide bases, supports, hangers and fasteners. Secure products and services so as not to impose
undue stresses on the structure and systems.

Do not use powder activated tools except as permitted by the Prime Consultant and the Owner's
workplace health and safety policies.

Ensure that the load onto structures does not exceed the maximum loading per square metre
indicated on the structural drawings or as directed by the Consultant.
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3.3 CONTRACT DRAWINGS

A

2

T

The drawings of this Division are performance drawings and indicate general arrangement of the
work. They are diagrammatic except where specific details are given.

Obtain accurate dimensions from the architectural and structural drawings, or by measurement.
Location and elevation of services are approximate. Verify them before construction is undertaken.
Make changes where required to accommodate structural conditions, (beams, columns, etc.). Obtain
Consultant's approval before proceeding.

Adjust the location of materials and/or equipment as directed without adjustment to contract price,
provided that the changes are requested before installation and do not affect material quantity. Note
that outlets and/or equipment may be relocated up to 10 feet (3 m) in any direction without a change
to the contract price.

Note that the layout and orientation of the ceiling outlets on the architectural reflected ceiling drawings
may differ from that shown on the mechanical drawings. Make the installation in accordance with the
latest architectural ceiling drawings. Provide the equipment as specified and/or shown on the
documents of this Division.

The drawings of this Division are intended for tender pricing. The quantities and quality to be included
in the bid price shall be based on the layout and specifications as shown on the mechanical
documents. If there is a difference in quantity between the architectural and drawings of this Division,
base the contract price on the greater quantity.

Prepare installation (construction) drawing to reflect the latest architectural ceiling layout.

3.4 RECORD DRAWINGS

A

2

Maintain project "as-built" record drawings. Obtain white prints from the Consultant for this purpose
and pay printing costs. ldentify each set as "Project Record Copy".

Record deviations from contract documents caused by site conditions or by changes ordered by the
Consultant. Record deviations in red ink clearly and accurately, using industry standard drafting
procedures consistent with quality and standards of Consultants documents.

Record deviations as work progresses throughout the execution of this contract. Maintain record
drawings on site in clean, dry, legible condition, making them available for periodic review by the
Consultant.

Record location of concealed services, particularly underground services. Before commencing any
backfilling, obtain accurate measurements and information concerning correct location and depth of
services.

Transfer records from the "Project Record Copy" to a DVD in Autocad format matching the
Consultant's documents. Arrange computer file in layers to exactly match the layering system of the
Consultant.

Submit the "Project Record Copy" on one or more DVD with white prints of each drawing to the
Consultant at the time of Substantial Performance.

3.5 INSTRUCTION

A

2

4

Instruct and familiarize Owner's operating personnel with the various mechanical systems. Arrange
instruction for each system separately.

Provide instruction for each system on two separate occasions, coordinated with the Owner's staff
operating schedule, in order that interested personnel may arrange to attend.

Ensure each instruction period includes, but is not limited to the following;

A a classroom seminar with operating manuals, product and system drawings and such other
audio/visual aids as may be appropriate,

2 instruction during the classroom seminar by the manufacturer's representative regarding the
proper operating and maintenance procedures for each item of equipment,

3 demonstration of the proper operating procedures for each item of equipment,

4 explanation of the purpose and function of all safety devices provided,

5 demonstration of all measures required for safe and proper access for operation and

maintenance.
Provide a period of follow-up instruction (on two occasions) approximately one month after completing
Owner's instruction to clarify and reinforce earlier instructions.
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5

Submit a letter from the Owner's management staff indicating the instruction has been given
satisfactorily to the Consultant prior to substantial completion of the project.

3.6 COMMISSIONING

A The Contractor shall start-up and completely commission all equipment and systems installed and/or

modified under this contract. Commissioning work shall be completed to the satisfaction of the
Consultant prior to acceptance of the Work or any part thereof.

END OF SECTION

VRM Project No. 15-048 Issued for Addendum ME-01 May 26, 2015



St. Clair Catholic District School Board Section 25 01 05

St. Anne Elementary School Demolition And Renovations
Boiler Replacement Page 1 of 4
1 GENERAL

1.1 GENERAL REQUIREMENTS

1.2

1.3

1.4

1.5

2

A

Comply with General Requirements of Section 25 01 01.

WORK INCLUDED

—_

Identification of existing services and utility connections.

Installation, protection and maintenance of temporary services as required to support continuing
operation of the facility.

Disconnection and removal of various mechanical equipment in areas to be turned over to the Owner.
Disconnection and making safe of various mechanical systems and equipment in areas to be
demolished and/or renovated.

Disposal of waste materials in accordance with waste management requirements.

Re-certification and inspection of changes made to any equipment, machine or apparatus by
authorities having jurisdiction including requirements for marking of equipment.

REGULATORY REQUIREMENTS

A

Notify all authorities of intent to demolish and schedule for the work. Obtain required permits from
authorities.

Conform to all codes for demolition work, dust control, products requiring disconnection and re-
connection.

Do not close or obstruct egress width to any building or site exit.

Do not disable or disrupt building fire or life safety systems without 3 days prior written notice to
Owner.

Conform to procedures applicable when hazardous or contaminated materials are discovered.
Arrange for re-certification and inspection of changes made to any equipment, machine or apparatus
by authorities having jurisdiction. This includes requirements for marking of equipment under rules 2-
100 and 2-102 of the Ontario Electrical Safety Code.

JOB CONDITIONS

—_

Visit site and examine existing conditions which may affect work of this Division.

2 Examine all Contract Documents to ensure that work of this Division may be satisfactorily completed.

3 Notify Consultant upon discovery of conditions which adversely affect work of this Division. No
allowance will be made after letting of contract for any expenses incurred through failure to do so.

4 Submission of a bid confirms that the Contract Documents and site conditions are accepted without
qualifications, unless exceptions are specifically noted in the Bid.

INTERRUPTIONS

A Arrange execution of work to maintain present building operations, and to minimize the effect of work
under this Division on existing operations.

2 Prior to interrupting any existing service notify the Owner and Consultant, in writing, at least 7 days in
advance, and obtain written authorization. Do not interrupt any existing service without Consultant's
specific authorization. Refer to Division 1 for requirements.

3 Arrange time and duration of interruption through the Owner's Physical Plant Department. Include in
Bid Price for all overtime or premium time hours necessary to minimize duration of service interruption.

4 Test and verify the proper operation of existing equipment and systems that are shut down due to
work of this project, prior to returning to service.

5 Assume responsibility for consequential costs on failure to obtain permission to shut-down and/or
start-up any item of equipment, system or service.

PRODUCTS

Not Applicable
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3 EXECUTION

3.1 PREPARATION

3.2

3.3

3.4

A

Prior to start of work under this Section, ensure that the General Trades;

A Provide, erect, and maintain temporary barriers at locations indicated.

2 Erect and maintain weatherproof closures for exterior openings.

3 Erect and maintain temporary partitions to prevent spread of dust, odours, and noise to permit
continued Owner occupancy.

A4 Prevent movement of structure; provide bracing and shoring.

Install, protect and maintain temporary services as required to support continuing operation of the

facility.

Protect services and equipment which are not to be demolished.

Coordinate all service shut downs with Owner's project coordinator. Provide notice as required by
Owner and submit schedule for the work.

Notify affected utility companies before starting work and comply with their requirements.

Mark location and termination of utilities.

Provide appropriate temporary signage including signage for exit or building egress.

RELATIONSHIP WITH OTHER TRADES

A

2
3

Cooperate with other trades whose work affects or is affected by work of this Division to ensure
satisfactory installation and to avoid delays.

Remove and dispose of built-in items such as sleeves, anchors, and inserts.

Remove and dispose of bases, supports and anchors for piping, equipment and ductwork mounted on
or in walls, supported above floors and/or suspended from the structure.

PROTECTION

A

2

5

Protect existing and new work to remain free from damage due to execution of work under this
Division with tarpaulins and other protective coverings as necessary.

Repair any and all damage to the building and components resulting from failure to provide suffcient
protection, to the satisfaction of the Consultant.

All existing air intake and exhaust openings that may be affected by dust and/or debris from the
construction work shall be fitted with appropriate filter media to protect against entry of dust and/or
debris into the building and its air distribution systems. Filters shall be closely monitored and replaced
when necessary. The Contractor shall replace existing filters that become contaminated with dust
and/or debris from construction work with new filters.

In the event that dust and debris from construction work does penetrate the building and/or its air
distribution systems, the Contractor shall be responsible for cleaning the affected areas and/or
systems.

Temporary filters shall be removed on completion of the construction works.

DEMOLITION

—_

5

6

Notify all authorities of intent to demolish and schedule for the work.

All demolition work shall conform to all codes, regulations, standards and by-laws applicable to the
work.

Isolate and drain systems as required to effect demolition. Disconnect, cap and make safe all
mechanical services to the building including, but not limited to; sanitary sewer(s), storm sewer(s),
water service, natural gas service, steam service, condensate return, water supply to standpipe and
sprinkler systems, fire suppression systems hot water heating systems, steam and condenstae
systems.

Protect existing equipment and services to remain from debris and unwanted materials. Clean as
necessary to maintain service during demolition period and on completion of the work.

Coordinate all service shut downs with Owner's project coordinator. Provide notice as required by
Owner and submit schedule for the work.

Remove and dispose of all redundant mechanical services and equipment within the limits of the
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10

11

12
A3
14

15
.16

demolition site and where demolished systems extend beyond these limits.

Turn over items identified for recovery by the Owner.

All demolition work shall conform to Occupational Health & Safety and Envronmental regulations.
Ensure that all parties are familiar with requirements and experienced in the work to be undertaken.
Waste disposal shall conform to the requirements of Division 1, municipal By-Laws and Ministry of the
Environment regulations and standards.

All existing air intake and exhaust openings that may be affected by dust and/or debris from the
demolition work shall be fitted with appropriate filter media to protect against entry of dust and/or
debris into the building and its air distribution systems. Filters shall be closely monitored and replaced
when necessary. The Contractor shall replace existing filters that become contaminated with dust
and/or debris from demolition work with new filters.

In the event that dust and debris from demolition work does penetrate the building and/or its air
distribution systems, this Section shall be responsible for cleaning the affected areas and/or systems.
Disconnect remove, cap and identify all utilities within demolition areas.

Demolish in an orderly and careful manner. Protect existing supporting structural members.

Remove demolished materials from site except where specifically noted otherwise. Do not burn or
bury materials on site.

Remove materials as Work progresses. Upon completion of Work, leave areas in clean condition.
Remove temporary Work.

3.5 RENOVATIONS

A

10

11

Isolate and drain systems as required to effect renovations, modifications and/or repairs. On
completion of renovations, modifications and/or repairs, test entire system as if new. Report repairs or
replacements required of existing equipment, piping, fittings or devices that are not included in
contract to Consultant and Owner for instruction. Flush, clean and refill renovated systems as
specified for new.

Relocate or remove existing items so designated unless specifically indicated to be relocated or
removed under other Sections.

Existing items to be relocated shall be cleaned and repaired or altered as required to suit new
location. All damaged or ineffective parts shall be replaced and the item made "as new".

Existing items to be removed remain the property of the owner and shall be delivered to a location on
site designated by the owner. If the owner declares no interest in the removed items, assume
ownership and remove the items from the site.

Make good all surfaces and finishes in areas from which items have been removed and in which items
are relocated. Cap all existing services required to be severed to effect alterations and do all other
work necessary to make good such areas to satisfaction of consultant.

Openings in existing floor assemblies and vertical fire separations necessitated by installation of
equipment and systems or construction in general must be temporarily sealed with fire barrier
materials such as mineral wool or other noncombustible insulation.

If during alteration work existing asbestos material, other than known asbestos, is discovered (e.g.
fireproofing, acoustic or thermal insulation, tank covering), stop work in the affected area and
immediately notify consultant.

Existing refrigerant indicated to be removed shall not be discharged to the atmosphere, but shall be
salvaged and reclaimed or disposed of following the guidelines of the authority having jurisdiction.

All existing air intake and exhaust openings that may be affected by dust and/or debris from the
renovation work shall be fitted with appropriate filter media to protect against entry of dust and/or
debris into the building and its air distribution systems. Filters shall be closely monitored and replaced
when necessary. The Contractor shall replace existing filters that become contaminated with dust
and/or debris from renovation work with new filters.

In the event that dust and debris from renovation work does penetrate the building and/or its air
distribution systems, the Contractor shall be responsible for cleaning the affected areas and/or
systems.

Temporary filters shall be removed on completion of the renovation work.

3.6 INSPECTION AND RE-CERTIFICATION

A

Where any equipment, machine or apparatus is modified, rebuilt or rewound with any change resulting
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in its performance or capacity rating and characteristics it shall be inspected and re-certified as
required by authorities having jurisdiction.

2 A nameplate giving the name of the person or firm making the change and the resulting changes in
performance or capacity shall be provided and afixed to the equipment, machine or apparatus
adjacent to the original nameplate. Where the original nameplate is removed, the original
manufacturer's name and original identifying data, such as serial numbers, shall be added to the
nameplate.

3 Refer to rules 2-100 and 2-102 of the Ontario Electrical Safety Code.

END OF SECTION
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1 GENERAL

1.1 GENERAL REQUIREMENTS

1.2

1.3

14

1.5

1.6

1.7

1.8

A Comply with General Requirements of Section 25 01 01.
COMMON WORK RESULTS

A Section 25 05 00 applies to and governs all work of Division 25.
REFERENCE STANDARDS
A Provide all work in accordance with requirements of Regulatory Agencies and conform to:

Local and district by-laws, regulations and published engineering standards.
2 the Ontario Building Code (OBC) as amended,
3 the Ontario Fire Code (OFC) as amended,
4 the Ontario Electrical Safety Code (OESC).
5 Regulations for Construction Projects under The Occupational Health and Safety Act.

2 Conform to following National Research Council Canada publications:
1 National Building Code of Canada (NBC) and Supplements to National Building Code of
Canada
2 National Fire Code of Canada (NFC).
3 Conform to following National Fire Protection Association publications:
A NFPA 70 National Electrical Code (NEC)

FIELD QUALITY CONTROL

A All work, materials, and equipment shall comply with the rules and regulations of applicable local,
provincial and federal codes and standards.
2 Contractor shall continually monitor the field installation for code compliance and quality of

workmanship.

QUALIFICATIONS

A Firestop Sealant Manufacturer: Company specializing in manufacture of sealants with minimum three
years documented product development, testing, and manufacturing experience.
2 Firestop components and assemblies shall be ULC listed and tested in accordance with ULC S115

Standard Method of Fire Test for Firestop Systems.

SUBMITTALS

A Submit shop drawings in accordance with Section 25 01 01, for the following items:
A Firestopping compounds and applications schedule
2 Access doors

DELIVERY, STORAGE, AND HANDLING

A Transport, handle, store, and protect products.

2 Protect motors stored on site from weather and moisture by maintaining factory covers and suitable
weather-proof covering. For extended outdoor storage, remove motors from equipment and store
separately.

WASTE MANAGEMENT & DISPOSAL

A Separate and recycle waste materials in accordance with Division 1 Waste Management and
Disposal, and with the Contractor's Waste Reduction Workplan.

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

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

21 ELECTRICAL COMPONENTS AND WIRING

A Conform to requirements of Division 26 for all wiring, conduits and raceways, boxes, and cable trays
included in Division 25.
2 All pre-wired equipment provided by Sections under Division 25 shall conform to requirements of

Division 26. Ensure that all pre-wired electrical equipment is CSA approved. Arrange and pay for
special approval where this is not possible.

3 Communication and control wiring and power supplies specified as conforming to NEC Class 1, Class
2 and Class 3 wiring practices must also conform to OESC Section 16 requirements.

2.2 COMMUNICATION AND CONTROL WIRING

A General:
A Provide copper wiring, plenum cable, and raceways as specified in the applicable Sections of
Division 26 unless otherwise noted herein.
2 All insulated wire to be copper conductors, ULC labeled for 90°C minimum service.
2 Wire Sizing and Insulation
A Wiring shall comply with minimum wire size and insulation based on services listed below:
Service Minimum Insulation
Gage/Type Class
AC 24V Power 12 Ga Solid 600 Volt
DC 24V Power 10 Ga Solid 600 Volt
Class 1 14 Ga Stranded 600 Volt
Class 2 18 Ga Stranded 300 Volt
Class 3 18 Ga Stranded 300 Volt
2 Provide plenum-rated cable when open cable is permitted in supply or return air plenum.
3 Power Wiring:
A 115V power circuit wiring above 100 feet distance shall use minimum 10 gauge.
2 24V control power wiring above 200 feet distance shall use minimum 12 gauge.
A4 Control Wiring:
A Digital Input/Output wiring shall use Class 2 twisted pair, insulated.
2 Analog inputs shall use Class 2 twisted shielded pair, insulated and jacketed and require a
grounded shield.
3 Actuators with tri-state control shall use Class 3 conductor with same characteristics
5 Communication Wiring
A Ethernet Cable shall be minimum CAT5e and as required for system components.
2 Secondary level network shall be 24 gage, TSP, low capacitance cable
.6 Approved Cable Manufacturers: Wiring from the following manufacturers which meet the above criteria
shall be acceptable:
A Anixter
2 Belden
3 Cerco

23 POWER SUPPLIES AND LINE FILTERING

A Control transformers shall be ULC listed. Furnish Class 2 current-limiting type or furnish over-current
protection in both primary and secondary circuits for Class 2 service in accordance with NEC
requirements. Limit connected loads to 80% of rated capacity.

2 DC power supply output shall match output current and voltage requirements. Unit shall be full-wave
rectifier type with output ripple of 5.0 mV maximum peak-to-peak. Regulation shall be 1.0% line and
load combined, with 100-microsecond response time for 50% load changes. Unit shall have built-in
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over-voltage and over-current protection and shall be able to withstand a 150% current overload for at
least three seconds without trip-out or failure.

A Unit shall operate between 0°C and 50°C (32°F and 120°F). EM/RF shall meet FCC Class B
and VDE 0871 for Class B and MILSTD 810C for shock and vibration.
2 Line voltage units shall be ULC recognized and CSA approved.

3 Power line filtering: Provide transient voltage and surge suppression for all workstations and
controllers either internally or as an external component. Surge protection shall have the following at a
minimum:

A Dielectric strength of 1000 volts minimum

2 Response time of 10 nanoseconds or less

3 Transverse mode noise attenuation of 65 dB or greater

4 Common mode noise attenuation of 150 dB or better at 40 Hz to 100 Hz.

2.4 FIRESTOPPING COMPOUNDS

A Manufacturer: 3M products indicated.
2 Other acceptable manufacturers offering equivalent products.
A Dow Corning
2 John Manville
3 Hilti Firestop Systems
3 Fire Rated Sealants: intumescent material, synthetic elasomers, capable of expanding up to 8 to 10

times when exposed to temperatures of 250°F (121°C) or higher. ULC listed and labeled.
25 ACCESS DOORS

A Standard Universal Flush
A Material: Up to 16" x 16" (400x400) 16 Gauge mounting frame, over 16" x 16" (400x400) 14
gauge door, 16 gauge mounting frame.
2 Hinge: Continuous, concealed.
3 Latch: Stainless steel screwdriver operated cam latch
4 Finish: Steel: 5-stage iron phosphate preparation with prime coat of white, Alkyd Baking
Enamel or stainless steel type 304, No. 4 satin polish.
5 Manufacturers:
A Acudoor UF-500
2 CEB
3 MIFAB
4 Cendrex Contour
2 Recessed Access Door
A Material: Steel or stainless steel, 22 gauge door, 22 gauge mounting frame. Door -recessed
5/8"
Hinge: Continuous, concealed.
Latch: Stainless steel screwdriver operated cam latch
Finish: Satin coat steel
Manufacturers:
A Acudoor UF-5015
2 CEB
3 MIFAB
4 Cendrex Contour
3 Fire Rated
A Access doors in fire separations or fire rated assemblies: ULC labelled. Refer to Architectural
drawings for ratings of fire separations and assemblies. Minimum 12 gauge.
2 Hinge: Continuous, concealed.
3 Latch: Stainless steel screwdriver operated cam latch
4 Finish: Steel: 5-stage iron phosphate preparation with prime coat of white, Alkyd Baking
Enamel or stainless steel type 304, No. 4 satin polish.
5 Manufacturers:
A Acudoor
2 CEB
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3 MIFAB
A4 Cendrex Contour

2.6 NAMEPLATES

A Provide laminated plastic plates with black face and white centre of minimum size 3-1/2" x 1-1/2" x
3/32" (90 x 40 x 2 mm) nominal thickness, engraved with 1/4" (6 mm) high lettering. Use 1" (25 mm)
lettering for major equipment.

2 Fasten nameplates securely in conspicuous place. Where nameplates cannot be mounted on cool
surface, provide standoffs.

3 Identify equipment type and number and service of areas or zone of building served.

4 For each item of equipment supplied and/or installed under this Division which may be started

automatically or remotely, provide a red lamacoid plate, 2-1/2" x 9" (60 x 230 mm), reading:
"WARNING. THIS EQUIPMENT IS AUTOMATICALLY
CONTROLLED AND MAY START AT ANY TIME."

2.7 TAGS
A Plastic Tags: Laminated three-layer plastic with engraved black letters on light contrasting background
colour. Tag size minimum 1-1/2" (40 mm) diameter. OR
2 Metal Tags: Brass, aluminum or stainless steel with stamped letters; tag size minimum 1-1/2" (40 mm)
diameter with smooth edges.
3 Charts: Typewritten letter size list in anodized aluminum frame.
3 EXCECUTION

3.1 INSPECTION

A Inspect installed work of other trades and verify that such work is complete to point where work under
this Division may properly commence.

2 Verify that work of this Division may be executed in accordance with pertinent codes and regulations,
specifications, drawings, and referenced standards.

3 Review drawings and verify dimensions at the site. Report discrepancies immediately to Consultant

before proceeding with any construction work or shop drawings.

3.2 PREPARATION

A Existing services and equipment shall be relocated or removed to suit new construction and
renovation work.

2 Services that are no longer required shall be removed or cut back and capped to the satisfaction of
Consultant.

3 Obtain written authorization from Consultant for renovation work that is not specifically indicated.

4 Where modifications or connections to existing systems require shutdown of the system the

Contractor shall submit a request for system shutdown describing the system or part to be shutdown,
the duration of the shutdown, the work planned and steps to be taken to reinstate the system to full
operation. The request shall be submitted in the format stipulated by the Owner.

5 All work required to prepare systems for shutdown and/or re-instatement, such as draining, chemical
treatments, and re-filling shall be included in this Bid Price.

3.3 ELECTRICAL COMPONENTS AND WIRING

A Coordinate all wiring requirements with other Divisions. Line voltage wiring from power distribution
panels to starters and from starters to motors will be provided under Division 26. All other field wiring
for equipment shall be included under Division 25.

3.4 PROTECTION

A Protect finished and unfinished work by tarpaulins, or other covering, from damage due to execution of
work under this Division.
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2 Repair to satisfaction of Consultant, damage to building resulting from failure to provide such
protection.

3 All existing air intake and exhaust openings that may be affected by dust and/or debris from the
construction work of this Division shall be fitted with appropriate filter media to protect against entry of
dust and/or debris into the building and its air distribution systems. Filters shall be closely monitored
and replaced when necessary. The Contractor shall replace existing filters that become contaminated
with dust and/or debris from construction work with new filters.

4 In the event that dust and debris from construction work does penetrate the building and/or its air
distribution systems, the Contractor shall be responsible for cleaning the affected areas and/or
systems.

5 Temporary filters shall be removed on completion of the construction works.

3.5 CUTTING AND PATCHING

A

2

10

Include cutting and patching as required in execution of work under respective Sections of this
Division.

Holes through the structure will not be permitted without written approval of the Consultant. Any and
all openings required through the completed structure must be clearly and accurately shown on a copy
of the relevant structural drawing(s). Exact locations, elevations and size of the proposed opening
must be identified well in advance of the need for the work.

All sleeved or formed openings through the structure must be shown on sleeving drawings and must
be approved by the Structural Consultant prior to construction.

The Contractor shall conduct exploratory work including x-ray of the existing structure, shall mark the
location of embedded reinforcements, anchors, conduits and piping on exposed surfaces of adjacent
floors and/or walls and shall pay all associated costs.

Reinforcing shall not be cut or modified without prior approval of the Structural Consultant. Should
reenforcement be cut without such prior approval, the cost of any additional reenforcement deemed
necessary by the Structural Consultant shall be the responsibility of this Contractor.

Alternative imaging techniques are subject to the approval of the Structural Consultant.

Ensure that cutting and patching of roofs and reinforced concrete structures is executed by specialists
familiar with the materials affected, and is performed in a manner to neither damage nor endanger the
work. Coordinate and supervise such cutting and patching.

Maintain the integrity of fire rated assemblies where they are pierced by pipes and conduits.

Make good surfaces affected by this work and repair finish to satisfaction of Consultant. Finish
painting, where required, will be provided under Division 9.

Stop work immediately upon discovery of any hazardous material and report discovery to the Owner
and Consultant. Obtain instruction prior to proceeding with the work.

3.6 SEALANTS & CAULKING

A

2

Fill voids around pipes:

A Seal between sleeve and pipe in foundation walls and below grade floors with penetration
seals (link-seal). Install as per manufacturer's installation instructions.

2 Where sleeves pass through non-fire rated walls or floors, caulk space between pipe and
sleeve with fibreglass. Seal space at each end with waterproof, fire retardant, non-hardening
mastic.

3 Ensure no contact between copper tube or pipe and ferrous sleeve.

4 Fill future-use sleeves with easily removable filler.

5 Coat exposed exterior surfaces or ferrous sleeves with heavy application of zinc rich paint

(VOC content not to exceed 250 g/L).
Temporarily plug all openings during construction.

3.7 FIRESTOPPING

A

2

All openings in fire separations and fire rated assemblies for service penetrations shall be protected
with ULC listed service penetration firestop systems (SP).

The service penetration firestop system shall have F and FT ratings equal to or greater than ratings
specified by the Architect for the fire separation (F) and firewall (FT) joint firestop systems (JF).
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3 All components employed in the service penetration firestop system shall conform to the ULC listing.
4 Contractor shall prepare and submit a schedule of service penetration firestop systems to be

employed indicating the ULC listing designation, services involved, location of opening through fire
separation and the components of the fire separation assembly.
5 Refer to architectural drawings for ratings of fire separations and assemblies.

3.8 SUPPORT AND ATTACHEMENT

A Support and attach raceways and equipment from load bearing structures such as beams, joists,
reinforced concrete slabs and concrete block walls.
2 Do not support from or attach to steel roof deck and/or wall or ceiling finishes.

3.9 PAINTING

A Repair minor damage to finish of equipment with standard factory applied baked enamel finish under
the appropriate Sections of this division. Replace entirely, items suffering major damage to finish if too
extensive to be repaired in the opinion of the Consultant.

2 Apply at least one coat of corrosion resistant primer paint to supports, and equipment fabricated from
ferrous metals.

3.10 EQUIPMENT BASES AND CURBS

A Supply and erect structural work required for installation of equipment, cabinets, enclosures and
panels.
2 Build 4" (100 mm) high concrete curbs around all openings through mechanical room floors. Ensure

joint between curb and floor is watertight and maintains integrity of floor membrane where applicable.
3.11  FLOW DIAGRAMS AND DIRECTORIES

A Provide Consultant with six identification flow diagrams of approved size for each system. Include tag
schedule, designating number, service, function, and location of each tagged item and normal
operating position of valves.

2 Install where agreed with the Owner one copy of each flow diagram and valve schedule mounted in
glazed frame. Provide one copy of each in Operation and Maintenance Manual.

3.12 INSTALLATION OF ACCESS DOORS

A Supply access doors for access to equipment requiring service, lubrication or adjustment and all
concealed valves, cleanouts, trap primers, control and volume dampers, and other such equipment.

2 Turn over access doors to the appropriate trade for installation under other Sections.

3 Refer to architectural drawings for ratings of fire separations and assemblies. install fire rated access
doors in fire rated partitions, walls, and ceilings.

A4 Access doors in ceilings shall be minimum 24" x 24" (600mm x 600mm), unless otherwise approved
by the Consultant.

5 Provide concealed access doors in GWB ceilings and coordinate in-fill with general trades.

3.13 INSTALLATION PRACTICES

A BMS Wiring
A All conduit, wiring, accessories and wiring connections required for the installation of the
Building Management System, as herein specified, shall be provided by the BMS Contractor
unless specifically shown on the Electrical Drawings under Division 26 Electrical. All wiring
shall comply with the requirements of applicable portions of Division 26 and all local and
national electric codes, unless specified otherwise in this section.

2 All BMS wiring materials and installation methods shall comply with BMS manufacturer
recommendations.
3 Class 2 Wiring
A All Class 2 (24VAC or less) wiring shall be installed in conduit unless otherwise
specified.
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2 Class 2 wiring in concealed accessible locations shall be FT-6 plenum rated.
3 Class 2 wiring not installed in conduit shall be supported every 5' from the building

structure utilizing metal hangers designed for this application. Wiring shall be installed
parallel to the building structural lines. All wiring shall be installed in accordance with
local code requirements.

4 Class 2 signal wiring and 24VAC power can be run in the same conduit. Power wiring
120VAC and greater cannot share the same conduit with Class 2 signal wiring.
5 Provide for complete grounding of all applicable signal and communications cables, panels

and equipment so as to ensure system integrity of operation. Ground cabling and conduit at
the panel terminations. Avoid grounding loops.

2 BMS Line Voltage Power Source
A 120-volt AC circuits used for the Building Management System shall be taken from panel
boards and circuit breakers provided under Division 26.
2 Circuits used for the BMS shall be dedicated to the BMS and shall not be used for any other
purposes.
3 DDC terminal unit controllers may use AC power from motor power circuits.
3 BMS Raceway
A All wiring shall be installed in conduit or raceway except as noted elsewhere in this
specification. Minimum control wiring conduit size 1/2".
2 Where it is not possible to conceal raceways in finished locations, surface raceway (Wiremold)
may be used as approved by the Architect.
3 All conduits and raceways shall be installed level, plumb, at right angles to the building lines
and shall follow the contours of the surface to which they are attached.
4 Flexible Metal Conduit shall be used for vibration isolation and shall be limited to 3 feet in

length when terminating to vibrating equipment. Flexible Metal Conduit may be used within
partition walls. Flexible Metal Conduit shall be UL listed.

4 Penetrations
A Provide fire stopping for all penetrations used by dedicated BMS conduits and raceways.
2 All openings in fire proofed or fire stopped components shall be closed by using approved fire
resistive sealant.
3 All wiring passing through penetrations, including walls shall be in conduit or enclosed
raceway.
4 Penetrations of floor slabs shall be by core drilling. All penetrations shall be plumb, true, and
square.
5 BMS Identification Standards
A Node Identification. All nodes shall be identified by a permanent label fastened to the
enclosure. Labels shall be suitable for the node location.
2 Cable types specified in Item A shall be color coded for easy identification and
troubleshooting.
.6 BMS Panel Installation
A The BMS panels and cabinets shall be located as indicated at an elevation of not less than 2

feet from the bottom edge of the panel to the finished floor. Each cabinet shall be anchored
per the manufacturer's recommendations.

2 The BMS contractor shall be responsible for coordinating panel locations with other trades
and electrical and mechanical contractors.
v Input Devices
A All Input devices shall be installed per the manufacturer recommendation
2 Locate components of the BMS in accessible local control panels wherever possible.
.8 HVAC Input Devices - General
A All Input devices shall be installed per the manufacturer recommendation
2 Locate components of the BMS in accessible local control panels wherever possible.
3 The mechanical contractor shall install all in-line devices such as temperature wells, pressure
taps, airflow stations, etc.
4 Input Flow Measuring Devices shall be installed in strict compliance with ASME guidelines
affecting non-standard approach conditions.
5 Outside Air Sensors
A Sensors shall be mounted on the North wall to minimize solar radiant heat impact or
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located in a continuous intake flow adequate to monitor outside air conditions

accurately.
2 Sensors shall be installed with a rain proof, perforated cover.
.6 Water Differential Pressure Sensors

A Differential pressure transmitters used for flow measurement shall be sized to the
flow-sensing device.

2 Differential pressure transmitters shall be supplied with tee fittings and shut-off valves
in the high and low sensing pick-up lines.

3 The transmitters shall be installed in an accessible location wherever possible.

Ve Medium to High Differential Water Pressure Applications (Over 21" w.c.):
A Air bleed units, bypass valves and compression fittings shall be provided.
.8 Building Differential Air Pressure Applications (-1"to +1" w.c.):

A Transmitters exterior sensing tip shall be installed with a shielded static air probe to
reduce pressure fluctuations caused by wind.

2 The interior tip shall be inconspicuous and located as shown on the drawings.

9 Air Flow Measuring Stations:

A Where the stations are installed in insulated ducts, the airflow passage of the station
shall be the same size as the inside airflow dimension of the duct.

2 Station flanges shall be two inch to three inch to facilitate matching connecting
ductwork.

.10 Duct Temperature Sensors:

A Duct mount sensors shall mount in an electrical box through a hole in the duct and be
positioned so as to be easily accessible for repair or replacement.

2 The sensors shall be insertion type and constructed as a complete assembly including
lock nut and mounting plate.

3 For ductwork greater in any dimension than 48 inches or where air temperature
stratification exists such as a mixed air plenum, utilize an averaging sensor.

4 The sensor shall be mounted to suitable supports using factory approved element
holders.

1 Space Sensors:

A Shall be mounted per ADA requirements.

2 Provide lockable tamper-proof covers in public areas and/or where indicated on the
plans.

A2 Low Temperature Limit Switches:

A Install on the discharge side of the first water or steam coil in the air stream.

2 Mount element horizontally across duct in a serpentine pattern insuring each square
foot of coil is protected by 1 foot of sensor.

3 For large duct areas where the sensing element does not provide full coverage of the
air stream, provide additional switches as required to provide full protection of the air
stream.

A3 Air Differential Pressure Status Switches:
A Install with static pressure tips, tubing, fittings, and air filter.
14 Water Differential Pressure Status Switches:
A Install with shut off valves for isolation.
9 HVAC Output Devices
A All output devices shall be installed per the manufacturers' recommendation. The mechanical

contractor shall install all in-line devices such as control valves, dampers, airflow stations,
pressure wells, etc.

2 Actuators: All control actuators shall be sized capable of closing against the maximum system
shut-off pressure. The actuator shall modulate in a smooth fashion through the entire stroke.
When any pneumatic actuator is sequenced with another device, pilot positioners shall be
installed to allow for proper sequencing.

3 Control Dampers: Shall be opposed blade for modulating control of airflow. Parallel blade
dampers shall be installed for two position applications.
4 Control Valves: Shall be sized for proper flow control with equal percentage valve plugs. The

maximum pressure drop for water applications shall be 5 PSI. The maximum pressure drop
for steam applications shall be 7 PSI.
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5 Electronic Signal Isolation Transducers: Whenever an analog output signal from the Building

Management System is to be connected to an external control system as an input (such as a
chiller control panel), or is to receive as an input a signal from a remote system, provide a
signal isolation transducer. Signal isolation transducer shall provide ground plane isolation
between systems. Signals shall provide optical isolation between systems

3.14 WIRING

—_

10

1

Vi

A3

14

15

16

A7

18

19

.20

.21

22

.23

All control and interlock wiring shall comply with provincial electrical codes, standards and Division 26.
All NEC Class 1 wiring shall be ULC Listed in approved conduit according to OESC and Division 26
requirements.

All low-voltage wiring shall meet NEC Class 2 requirements. Low-voltage power circuits shall be sub-
fused when required to meet NEC Class 2 current limitations.

Where NEC Class 2 (current-limited) wires are in concealed and accessible locations, including ceiling
return air plenums, approved cables not in conduit may be used provided that cables are ULC Listed
for the intended application. For example, cables used in ceiling plenums shall be ULC Listed
specifically for that purpose.

All wiring in mechanical, electrical, or service rooms-or where subject to mechanical damage- shall be
installed in conduit.

Do not install Class 2 wiring in conduit containing Class 1 wiring. Boxes and panels containing high
voltage wiring and equipment may not be used for low-voltage wiring except for the purpose of
interfacing the two (e.g., relays and transformers).

Do not install wiring in conduit containing tubing.

Where plenum rated cable is run exposed, wiring is to be run parallel along a surface or perpendicular
to it and neatly tied at 3 m (10 ft) intervals.

Where plenum rated cable is used without conduit, it shall be supported from or anchored to structural
members. Cables shall not be supported by or anchored to ductwork, electrical conduits, piping, or
ceiling suspension systems.

All wire-to-device connections shall be made at a terminal block or wire nut. All wire-to-wire
connections shall be at a terminal strip or wire nut.

All wiring within enclosures shall be neatly bundled and anchored to permit access and prevent
restriction to devices and terminals.

Maximum allowable voltage for control wiring shall be 120 V. If only higher voltages are available, this
Division shall provide step-down transformers or interposing relays.

All plenum rated wiring shall be installed as continuous lengths, with no splices permitted between
termination points

All wiring in conduit shall be installed as continuous lengths, with no splices permitted between
termination points or junction boxes.

Maintain fire rating at all penetrations. Install plenum wiring in sleeves where it passes through walls
and floors.

Size and type of conduit and size and type of wire shall be the responsibility of the contractor, in
keeping with the manufacturer's recommendations and NEC requirements, except as noted
elsewhere.

Include one pull string in each conduit 3/4 in. or larger.

Control and status relays are to be located in designated enclosures only. These enclosures can
include packaged equipment control panel enclosures unless they also contain Class 1 starters.
Conceal all conduit, except within mechanical, electrical, or service rooms. Install conduit to maintain
a minimum clearance of 15 cm (6 in.) from high-temperature equipment (e.g., steam pipes, gas vents
or flues).

Secure conduit with conduit clamps fastened to the structure and spaced according to code
requirements. Conduit and pull boxes may not be hung on flexible duct strap or tie rods. Conduits may
not be run on or attached to ductwork.

Adhere to this specification's Division 26 requirements where conduit crosses building expansion
joints.

This Division shall terminate all control and/or interlock wiring and shall maintain updated (as-built)
wiring diagrams with terminations identified at the job site.

Flexible metal conduits and liquid-tight, flexible metal conduits shall not exceed 1 m (3 ft) in length and
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24

shall be supported at each end. Flexible metal conduit less than %z in. electrical trade size shall not be
used. In areas exposed to moisture, including chiller and boiler rooms, liquid-tight, flexible metal
conduits shall be used.

Conduit must be adequately supported, properly reamed at both ends, and left clean and free of
obstructions. Conduit sections shall be joined with couplings (according to code). Terminations must
be made with fittings at boxes, and ends not terminating in boxes shall have bushings installed.

3.15 COMMUNICATION WIRING

—_

© oo~

This Division shall adhere to the items listed in the "Wiring" article 3.14.

All cabling shall be installed in a neat and workmanlike manner. Follow manufacturer's installation
recommendations for all communication cabling.

Do not install communication wiring in raceway and enclosures containing NEC Class 1 or other Class
2 wiring.

Maximum pulling, tension, and bend radius for cable installation, as specified by the cable
manufacturer, shall not be exceeded during installation.

Contractor shall verify the integrity of the entire network following the cable installation. Use
appropriate test measures for each particular cable.

When a cable enters or exits a building, a lightning arrestor must be installed between the lines and
ground. The lighting arrestor shall be installed according to the manufacturer's instructions.

All runs of communication wiring shall be unspliced length when that length is commercially available.
All communication wiring shall be labeled to indicate origination and destination data.

Grounding of coaxial cable shall be in accordance with OESC and NEC regulations on
"Communications Circuits, Cable, and Protector Grounding."

3.16 INPUT/OUTPUT INTERFACE

A

2

9

Hardwired inputs and outputs may tie into the system through building or application specific
controllers.

All input points and output points shall be protected such that shorting of the point to itself, to another
point, or to ground will cause no damage to the controller. All input and output points shall be
protected from voltage up to 24 V of any duration, such that contact with this voltage will cause no
damage to the controller.

Binary inputs shall allow the monitoring of On/Off signals from remote devices. The binary inputs shall
provide a wetting current of at least 12 mA to be compatible with commonly available control devices
and shall be protected against the effects of contact bounce and noise. Binary inputs shall sense "dry
contact" closure without external power (other than that provided by the controller) being applied.
Pulse accumulation input objects. This type of object shall conform to all the requirements of binary
input objects and also accept up to 10 pulses per second for pulse accumulation.

Analog inputs shall allow the monitoring of low-voltage (0 to 10 VDC), current (4 to 20 mA), or
resistance signals (thermistor, RTD). Analog inputs shall be compatible with-and field configurable to-
commonly available sensing devices.

Binary outputs shall provide for On/Off operation or a pulsed low-voltage signal for pulse width
modulation control. Binary outputs on building and custom application controllers shall have three-
position (On/Off/Auto) override switches and status lights. Outputs shall be selectable for either
normally open or normally closed operation.

Analog outputs shall provide a modulating signal for the control of end devices. Outputs shall provide
either a 0 to 10 VDC, 4 to 20 mA or 0-20 PSI signal as required to provide proper control of the output
device. Analog outputs on building or custom application controllers shall have status lights and a two-
position (AUTO/MANUAL) switch and manually adjustable potentiometer for manual override. Analog
outputs shall not exhibit a drift of greater than 0.4% of range per year.

Tri-State Outputs. Provide tri-state outputs (two coordinated binary outputs) for control of three-point
floating type electronic actuators without feedback. Use of three-point floating devices shall be limited
to zone control and terminal unit control applications (VAV terminal units, duct-mounted heating coils,
zone dampers, radiation, etc.). Control algorithms shall run the zone actuator to one end of its stroke
once every 24 hours for verification of operator tracking.

System Object Capacity: The system size shall be expandable to at least twice the number of input/
output objects required for this project. Additional controllers (along with associated devices and
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3.17

3.18

wiring) shall be all that is necessary to achieve this capacity requirement. The operator interfaces
installed for this project shall not require any hardware additions or software revisions in order to
expand the system.

INSTALLATION OF SENSORS

A General:
A Install sensors in accordance with the manufacturer's recommendations.
2 Mount sensors rigidly and adequately for the environment within which the sensor operates.
3 Room temperature sensors shall be installed on concealed junction boxes properly supported
by the wall framing.
4 All wires attached to sensors shall be air sealed in their raceways or in the wall to stop air
transmitted from other areas affecting sensor readings.
5 Sensors used in mixing plenums and hot and cold decks shall be of the averaging type.
.6 Low-limit sensors used in mixing plenums shall be installed in a serpentine manner
horizontally across the full face of the caoil.
7 All pipe-mounted temperature sensors shall be installed in wells. Install all liquid temperature
sensors with heat-conducting fluid in thermal wells.
.8 Install outdoor air temperature sensors on north wall, complete with sun shield at designated
location.
2 Room Instrument Mounting
A Room instruments, including but not limited to wall mounted thermostats and sensors located
in occupied spaces shall be mounted 53 inches above the finished floor unless otherwise
shown.
3 Instrumentation Installed in Piping Systems
A Thermometers and temperature sensing elements installed in liquid systems shall be installed
in thermowells.
2 Gauges in piping systems subject to pulsation shall have snubbers.
3 Gauges for steam service shall have pigtail fittings with isolation valve.
4 Averaging Temperature Sensing Elements
A Sensing elements shall be installed in a serpentine pattern.
2 Averaging sensors shall be installed in a serpentine manner vertically across the duct. Each
bend shall be supported with a capillary clip.
5 Relative Humidity Sensors
A Relative humidity sensors in supply air ducts shall be installed at least 3m (10 feet)

downstream of humidity injection elements.

ACTUATORS
A Mount and link control damper actuators according to manufacturer's instructions.

A To compress seals when spring-return actuators are used on normally closed dampers, power
actuator to approximately 5° open position, manually close the damper, and then tighten the
linkage.

2 Check operation of damper/actuator combination to confirm that actuator modulates damper
smoothly throughout stroke to both open and closed positions.

3 Provide all mounting hardware and linkages for actuator installation.

2 Electric/Electronic
A Dampers: Actuators shall be direct-mounted on damper shaft or jackshaft unless shown as a

linkage installation. For low-leakage dampers with seals, the actuator shall be mounted with a
minimum 5° available for tightening the damper seals. Actuators shall be mounted following
manufacturer's recommendations.

2 Valves: Actuators shall be connected to valves with adapters approved by the actuator
manufacturer. Actuators and adapters shall be mounted following the actuator manufacturer's
recommendations.

3 Identification of Tubing and Wiring

A All wiring and cabling including that within factory-fabricated panels shall be labeled at each
end within 5 cm (2 in.) of termination with the DDC address or termination number.

2 Permanently label or code each point of field terminal strips to show the instrument or item
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served.

3 All pneumatic tubing shall be labeled at each end within 5 cm (2 in.) of termination with a

descriptive identifier.

3.19 IDENTIFICATION OF HARDWARE AND WIRING

A

© o~

.10
A1
A2

A3

All wiring and cabling, including that within factory-fabricated panels shall be labeled at each end
within 5 cm (2 in.) of termination with the DDC address or termination number.

Permanently label or code each point of field terminal strips to show the instrument or item served.
Identify control panels and major control components on outside with minimum 1 cm (%2 in.) letters on
laminated plastic nameplates.

Identify all other control components with permanent labels. All plug-in components shall be labeled
such that removal of the component does not remove the label.

Identify room sensors relating to terminal box or valves with nameplates.

Manufacturers' nameplates and ULC or CSA labels are to be visible and legible after equipment is
installed.

Identifiers shall match record documents.

Degrease and clean surfaces to receive adhesive for identification materials.

Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive. Apply with
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer (VOC content not to
exceed 680 g/L).

Install tags with corrosion resistant chain.

Clearly identify abandoned services left in place as "ABANDONED".

For each item of equipment which may be started automatically or remotely, add a red lamacoid plate,
2-3/8" x 9" (60 x 230 mm), reading: "WARNING. THIS EQUIPMENT IS AUTOMATICALLY
CONTROLLED. IT MAY START AT ANY TIME."

Provide colour coded self-adhesive dots to locate control devices and panels located above T-bar type
panel ceilings. Locate in corner of panel closest to equipment.

3.20 EQUIPMENT TESTING AND INSPECTION

A

rwiv

Test operation of equipment installed under this Division according to instructions in appropriate
articles of this Division. Make any required adjustments or replacements to ensure equipment is
operating as intended. Retest equipment requiring adjustment or replacement.

Pay all fuel consumption charges for equipment under testing and during commissioning.

Conduct tests before application of external insulation and before concealment of piping or ductwork.
Arrange and pay for inspections by authorities as required by code and complete any changes or
alterations required by such inspections.

Conduct tests in the presence of:

A Authorized inspector(s) for authorities having jurisdiction.
2 The Commissioning Agent.

3 The Consultant.

4 The Owner's Representative.

Notification must be given at least 48 hours in advance of tests being conducted, to all persons
required to be present.

3.21  ADJUST AND CLEAN

A

Clean up all debris resulting from their activities daily. Remove all cartons, containers, crates, etc. as
soon as their contents have been removed. Collect and sort waste and deposit in designated
locations.

At the completion of work in any area, clean all work keeping it free from dust, dirt, and debris. Check
all equipment furnished under this Divison for paint damage. Repair any factory-finished paint that has
been damaged to match the adjacent areas. Any equipment item, cabinet or enclosure that has been
deformed shall be replaced with new material and painted to match adjacent areas.

Lubricate mechanical equipment installed under this Division.

Test and adjust control devices, instrumentation, valves, dampers, etc. installed under this Division
after cleaning of systems and leave in perfect order ready for operation.
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5 Remove from the premises upon completion of work of this Division, debris, surplus, and waste

materials resulting from operations.

END OF SECTION
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1 GENERAL

1.1 DESCRIPTION

A General: Provide a Direct Digital Control (DDC) system with a Human-Machine Interface (HMI) for
boilers and heating system control. The DDC system shall include all control points as shown on point
list and any control devices or wiring needed to make the system control functional as specified

herewith.

2 The control system shall consist of BACnet Testing Labs (BTL) listed DDC controllers. The controllers
shall conform to ANSI/ASHRAE Standard 135-2008, BACnet.

3 Future Expandability. The controllers shall be able to connect to Building Automation System network

in the future with one Local Area Network cable, CAT5 or CATS6.
1.2 APPROVED CONTROL SYSTEM CONTRACTORS AND MANUFACTURERS

A The base bid shall be Delta Controls system; Contractor: Durell Control Systems Inc.
2 Alternates:

A Honeywell

2 Andover Controls

1.3 QUALITY ASSURANCE

A Contractor/Manufacturer Qualifications
A The system shall be designed and installed, commissioned and serviced by factory trained
personnel. contractor shall have an in-place support facility within 80 KM of the site with
technical staff, spare parts inventory and necessary test and diagnostic equipment.

1.4 SUBMITTALS

A Submit electronic copy of complete detailed Shop Drawings for Consultant's review before starting any
other work.
2 Project Record Documents: Upon completion of installation, submit electronic copy of record (as-built)

documents. The documents shall be submitted for approval prior to final completion and shall include
Project Record Drawings which shall be as-built versions of the submittal shop drawings; Testing and
Commissioning Reports and Checklists; Electrical Safety Authority Final Inspection Certificate; and
other materials needed for inclusion in the Operation and Maintenance (O & M) Manual.

1.5 WARRANTY

A Warrant all work as follows:

A Labor and materials for the control system specified shall be warranted free from defects for a
period of 12 months after final completion and acceptance. Control system failures during the
warranty period shall be adjusted, repaired, or replaced at no additional cost or reduction in
service to the Owner. The Contractor shall provide 24/7 support, respond to the Owner's
request for one year standard warranty service within 24 hours during normal business hours.

2 PRODUCTS
21 HUMAN-MACHINE INTERFACE (HMI)

A Provide a local display terminal HMI at boiler room. The HMI shall display all the controlled
temperatures, commands and statuses for the heating system. Additionally, the operator shall be able
to perform the following changes and overrides at HMI:

Set points adjust of supply water temperature; change temperature reset schedule.

Heating enable outside air set point.

Heating system start /stop override.

Individual pump start /stop override.

Display outside air temperature.

Set weekly schedule for setback set point.

ouhrwiho
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7 Display and sound alarms as required.
2 HMI shall be fully programmable, Native BACnet controller that communicates via BACnet MS/TP.
3 HMI shall have a LCD display with a wide-angle view and a customized Keypad that can have as
many as 16 buttons. It shall have the following features:
A Multiple displays for object values, units, name and time.
2 Built in display icons representing different functions.
3 Programmable buttons for customized display.
4 HMI shall have a built in beeper that can be programmed for alarm annunciation for any alarms.

2.2 SYSTEM CONTROLLERS

A

The controller shall meet the following requirements.

A Independent, standalone, microprocessor-based System Controller; have sufficient memory to
support its operating system, database, and programming requirements. Controller shall be
fully programmable; fix algorithm controller are not acceptable.

2 Native BACnet controller, support BACnet/Ethernet, BACnet/IP; shall be able to connect to the
BACnet network using the ISO 8802-3 (Ethernet) Data Link/ Physical layer protocol. Ethernet
network feature supports larger bandwidth as 10Mbps, allows for all current “data intensive”
needs like simultaneous trending, alarms and database backups while “future proofing” the
system for new applications like remote diagnostics, analytics and advanced commissioning
routines.

3 Controller shall have enough inputs and outputs for system control function, shall have 10%
spare inputs/outputs for future use. Controller input/output board shall support dry contact, 0-5
VDC and 0-10 VDC- voltage, 4-20 mA- current and thermistor-resistive signal types on an
individual basis for connecting any status or sensing device. Analog resolution shall be 10-bit
A to D. Controller input/output board shall support plug-and-play I/O modules or built in HOA
modules configured with manual-auto-off override switch, potentiometer and input channel for
feedback status or and unrelated analog or digital input. Output supported shall be 0-10 VDC.
All HOA'’s shall be supervised.

4 Controller shall be able to perform scheduling, shall have a battery or super-cap backed up
real-time clock.

5 Controller shall have enough memory to save trending data for trouble shooting.

.6 Serviceability. Provide diagnostic LEDs for power, communication, and processor. All wiring

connections shall be made to field- removable, modular terminal strips - or to a termination
card connected by a ribbon cable. Controller input/output board shall have red LEDs providing
input status indication.

7 Immunity to power and noise. Controller shall be able to operate at 90% to 110% of nominal
voltage rating and shall perform an orderly shutdown below 80% nominal voltage. Operation
shall be protected against electrical noise of 5 t0120 Hz and from keyed radios up to 5 W at 1
m [3 ft].

23 AUXILIARY CONTROL DEVICES

A

Electric valve actuators.

A The actuator shall have electronic overload or digital rotation sensing circuitry to prevent
damage to the actuator throughout the rotation of the actuator.

2 Where shown, for power-failure/safety applications, an internal mechanical, spring-return
mechanism shall be built into the actuator housing.

3 All non-spring-return actuators shall have an external manual gear release to allow manual

positioning of the damper when the actuator is not powered. Spring-return actuators with
more than 7 Nem [60 in-Ib] torque capacity shall have a manual crank for this purpose.
Control valves.

A Control valves shall be two-way or three-way type for two-position or modulating service as
shown.
2 Close-off (differential) Pressure Rating: Valve actuator and trim shall be furnished to provide
the following minimum close-off pressure ratings:
A Water Valves:
A Two-way: 150% of total system (pump) head.
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2 Three-way: 300% of pressure differential between ports A and B at design
flow or 100% of total system (pump) head.
3 Temperature sensors.
A Temperature sensors shall be thermistors.
2 Immersion sensors shall be provided with a separable brass well. Pressure rating of well is to
be consistent with the system pressure in which it is to be installed.

2.4 WIRING AND RACEWAYS

A General: Provide copper wiring, plenum cable, and raceways as specified in the applicable sections
of Division 16. Comply with Canadian Electrical Code and Provincial and local codes.
2 All insulated wire to be copper conductors, UL labeled for 90C minimum service.
3 EXECUTION

3.1 GENERAL WORKMANSHIP

A Install equipment, piping, and wiring/raceway parallel to building lines (i.e., horizontal, vertical, and
parallel to walls) wherever possible.

2 Provide sufficient slack and flexible connections to allow for vibration of piping and equipment

3 Install all equipment in readily accessible locations as defined by Chapter 1, Article 100, Part A of the
National Electrical Code (NEC).

A4 All wiring shall be verified for its integrity to ensure continuity and freedom from shorts and grounds

5 All equipment, installation, and wiring shall comply with acceptable industry specifications and

standards for performance, reliability, and compatibility and be executed in strict adherence to local
codes and standard practices.

3.2 WIRING

A All control and interlock wiring shall comply with national and local electrical codes and Division 16 of
this specification. Where the requirements of this section differ with those in Division 16, the
requirements of this section shall take precedence.

2 All NEC Class 1 (line voltage) wiring shall be UL Listed in approved raceway per NEC and Division 16
requirement.

3 All low-voltage wiring shall meet NEC Class 2 requirements. (Low-voltage power circuits shall be sub-
fused when required to meet Class 2 current-limit.)

3.3 IDENTIFICATION OF HARDWARE AND WIRING

A All wiring and cabling, including that within factory fabricated panels, shall be labeled at each end
within 5 cm [2"] of termination with the DDC address or termination number.

2 Permanently label or code each point/object of field terminal strips to show the instrument or item
served.

3 Identify control panels with minimum 1 cm ['2"] letters on laminated plastic nameplates.

4 Identify all other control components with permanent labels. All plug-in components shall be labeled
such that removal of the component does not remove the label.

5 Identify room sensors relating to terminal box or valves with nameplates.

3.4 TRAINING

A General
A Provide a minimum of one onsite training class 8 hours in length during the construction
period for personnel designated by the owner.

3.5 SEQUENCES OF OPERATION
A Refer to section 25 90 00.
END OF SECTION
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1 GENERAL
1.1 GENERAL
A Read and conform to:

A The Contract CCDC 2-2008, Stipulated Price Contract as amended.

2 Section 25 01 01 General Requirements.
1.2 SECTION INCLUDES

1.3

14

1.5

1.6

A Sequence of operation:
A Boiler Plant

SYSTEM DESCRIPTION

A This Section defines the manner and method by which controls function.

2 Requirements for each type of control system operation are specified.

3 Equipment, devices, and system components required for control systems are specified in other
Sections.

SUBMITTALS FOR REVIEW

A Section 25 01 01: Procedures for submittals.
2 Shop Drawings: Indicate mechanical system controlled and control system components.
A Label with settings, adjustable range of control and limits. Include written description of control
sequence.
2 Include flow diagrams for each control system, graphically depicting control logic.
3 Include draft copies of graphic displays indicating mechanical system components, control

system components, and controlled function status and value.
SUBMITTALS AT PROJECT CLOSEOUT

A Section 25 01 01: Submittals for project closeout.
2 Project Record Documents: Record actual locations of components and set points of controls,
including changes to sequences made after submission of shop drawings.

QUALITY ASSURANCE

A Design system under direct supervision of a Professional Engineer experienced in design of this Work
and licensed in the Province of Ontario.

PRODUCTS
Not Applicable

EXECUTION
BOILER PLANT AND HEATING LOOP CONTROLS

A Hot Water Boilers (BP-1A & BP-1B or BP-2A & 2B) and Boiler Circulator Pumps (BP-1A & BP- 1B
or BP-2A & BP-2B).
A System enable: The heating system will automatically start when the system enable is  “on”

based on outdoor air temperature set point (adjustable) or manually by building operator via
HMI (Human Machine Interface). When the system enable is “off”, the heating system will be
disabled.

2 Reset the supply water temperature from the outside air temperature sensor, as per following
schedule:

Outside Air Temperature (°F) (°C) ‘ System Supply Air Temperature (°F) (°C) |
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65 (18) Adjustable 100 (38) Adjustable
0 (-18) Adijistable 180 (82) Adjustable
3 Water supply temperature to be kept as low as possible and maintain the boiler in condensing
mode as much as possible for increased efficiency.
4 The hot water supply temperature reset sensor shall provide data to the boiler controllers

3.2

3.3

which in turn will provide an output control signal to cycle/modulate the boiler to maintain the
desired hot water temperature in the system. The associated circulator pump will start when
the boiler is called to start and remain in operation until the boiler stops. Upon enabling the
boiler plant the lead boiler will first run to 25% and as demand increases modulate to 50%. At
this time Boiler #2 is enabled and after pre-purge of Boiler #2, both boilers will run to 25% and
modulate up together as the demand increases. On decrease in demand, both boilers
modulate down to 25%. Lead boiler goes off and lag boiler goes 50%. Lag boiler modulate
down to 25% and then goes off. The boiler pump will run for more five (5) minutes after the
boiler stop firing as set up by Manufacturer in the boiler's controller.
Radiation Water Pump (CP-1A & 1B) or CP-2A & 2B) (Duty/Standby) Variable Speed Operation: The
hot water pump runs anytime a heating demand exists in perimeter radiation heating system. The
pumps start, once the heating system is enabled or manually by building operator via HMI. Pumps
have a user adjustable delay on start and stop appropriately set to allow for orderly system start-up,
shutdown and sequencing. Pumps operate in a duty/standby fashion. Duty pump runs first. On failure
of duty pump, standby pump runs and the duty pump turns off. Designated duty pump rotates as
follows (user selectable): manually by software switch, pump runtime (adj.) is exceeded, or weekly.
Once started, duty pump runs continuously and modulates capacity to maintain differential pressure
set point. Pump status shall be monitored via a current sensor from stand-alone heating plant
controller.
Fan Coil Temperature Radiation Water Pump (CP-1D or CP-2C): The hot water pump runs anytime a
heating demand exists in fan coil heating system. The pumps start, once the heating system is
enabled or manually by building operator via HMI. Pumps have a user adjustable delay on start and
stop appropriately set to allow for orderly system start-up, shutdown and sequencing. Once started,
the pump runs continuously to maintain fan coil supply temperature. Pump status shall be monitored
via a current sensor from stand-alone heating plant controller.
Low Temperature Radiation Water Pump (P-1D): The hot water pump runs anytime a heating demand
exists in low temperature perimeter radiation system. The pumps start, once the heating system is
enabled or manually by building operator via HMI Pumps have a user adjustable delay on start and
stop appropriately set to allow for orderly system start-up, shutdown and sequencing. The 3-way valve
on the inlet side of the pump shall modulate to maintain the setup point (140°F) on the supply water
temperature as per low temperature supply temperature sensor. The set water temperature to be
reset from the outside air temperature sensor as required. Pump status shall be a monitored via a
current sensor from stand-alone heating plant controller.

HEATING SYSTEM PUMPS

A

Provide start/stop control and status indication from a CSR for all pumps.

2 Totalize runtime and alarm when an operator predetermined time limit has been exceeded.

3 Provide rotating lead lag automatic control. Start the lag pump on a failure of the lead pump. Initiate an
alarm on pump failure.

POINTS LIST

A

Points list attached.

END OF SECTION
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DIGITAL POINTS LIST SCHEDULE

BINARY ANALOG BINARY ANALOG ALARMS/
OUTPUTS OUTPUTS INPUTS INPUTS FEATURES

POINT DESCRIPTION REMARKS

ON/OFF
HI/MED/LO/OFF
RELAY

OTHER
TEMP.
DAMP. POS.
VALVE POS.
VFD SPEED
OTHER
STATUS
FREEZE
FIRE
FLOW SWITCH
ALARM (VFD FAULT
TEMP.
REL. HUM.
PRESSURE
FLOW
CURRENT STATUS
OCC/SETPOINT
SCHEDULE
ALARM/ON/OFF
GREATER THAN
LESS THAN

OTHER

Mech Room #2 Boiler Plant

Boiler B-1A, Boiler B-1B, Pumps BP-1A and Boilers and boiler circualting pumps controlled by boiler]
BP-1B controller.

x
x

Radiation Pump CP-1A

Radiation Pump CP-1B

Fan Coil Heating Pump CP-1C
Low Temp. Radiation Pump CP-1D

XX | X]|X
XX | X]|X

Low. Temp. Control 3-Way Valve X

Low Temp. Radiation Supply Sensor X

System Temp. Sensor X

Outside Air Temperature Sensor X
Mech Room #4 Boiler Plant

Boiler B-2A, Boiler B-2B, Pumps BP-2A and | x X Boilers and boilgr circulalting pumps operation
BP-2B controlled by boiler controller.

Radiation Pump CP-2A X X

Radiation Pump CP-2B X X

Fan Coil Heating Pump CP-2C X

System Temperature Sensor X

Outside Air Temperature Sensor X

REF. SECTION 25 90 00
PAGE No. 1 TITLE: POINTS LIST ST. ANNE ELEMENTARY SCHOOL
PROJECT No. 15-048
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