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PART 1 GENERAL

1.1 References

1.2

13

1.4

National Building Code of Canada (NBC) latestied including all amendments up to
tender closing date.

National Plumbing Code of Canada (NPCC) 2010.
Canadian Electrical Code — Latest Edition.
Description of Work

Work under this Contract covers the relocatibfume hood and lab equipment from
P16 to P18 pod of the NAFC building as per the drgs: Work shall generally include:
» All cutting and patching as necessary to insthaitvices.
» Cutting and patching of existing concrete blocklsal
* Demolition of thbar ceilings in rooms P18-117 anstafl of new tbar ceiling.
Reinstall all services in ceiling.
* Provide new LED lighting as per electrical plans.
* Provide recertification of lab ventilation systendabalance system added.
Required parties to complete this work shall b&lastified on the plans.
» Provide update and relocation of controls to reietdood and control valve.
» All electrical work as indicated and as requiredeplace ceilings indicated and
as required to power motorized dampers, relocatatt@ valve and new
electrical for relocated lab equipment.

Codes

Perform work in accordance with National Builgli@ode of Canada (NBC) and any
other code of provincial or local application pred that in any case of conflict or
discrepancy, the more stringent requirements sipally.

Meet or exceed requirements of:

A contract documents,

2 specified standards, codes and referenced dotdsm

Documents Required

Maintain at job site, one copy each of following

A1 Contract drawings.

2 Specifications.
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3 Addenda.
A4 Reviewed shop drawings.
5 Change orders.
.6 Other modifications to Contract.
7 Field test reports.
.8 Copy of approved work schedule.
.9 Manufacturers' installation and applicatiortrinstions.
15 Work Schedule
A Provide within 10 working days after Contraciaasly schedule showing anticipated

progress stages and final completion of work witimme period required by Contract
documents. Work to commence immediately upon awadisubstantially completed 4
to 6 weeks later.

2 Interim reviews of work progress based on watkeslule will be conducted as decided
by Engineer/Project Manager and schedule updatéZbbyractor in conjunction with
and to approval of Engineer/Project Manager.

1.6 Cost Breakdown
A Before submitting first progress claim submadikdown of Contract price in detail as

directed by Engineer/Project manager and aggregatintract price. After approval by
Engineer/Project Manager cost breakdown will bedw@sebasis for progress payment.

1.7 Contractor’s Use of Site
A Use of site: to be co-ordinated with the projeenager.
2 Use following areas for work and storage: aldé@ areas within site boundary.
3 Obtain and pay for use of additional storageark areas.
1.8 Project Meetings
A Project meetings to be held at times and looatés determined by Engineer and Project

Manager.
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2 Engineer and Project Manager will arrange ptaj@eetings and record and distribute
minutes.
1.9 Location of Equipment and Fixtures
A Location of equipment, fixtures and outlets aadéd or specified are to be considered as

approximate.

2 Locate equipment, fixtures and distribution eys to provide minimum interference and
maximum usable space and in accordance with maouéas recommendations for
safety, access and maintenance.

3 Inform Engineer/Project Manager of impendingahation and obtain his approval for
actual location.

4 Submit field drawings to indicate relative pmsitof various services and equipment
when required by Engineer/Project Manager.

1.11 Concealment

A Conceal pipes, ducts and wiring in floor, waltlaceiling construction of finished areas
except where indicated otherwise.

1.12 Cutting and Patching

A Obtain Engineer/Project Managers approval befoténg, boring or sleeving load-
bearing members other than those indicated onrtweings.

2 Cut and patch as required to make work fit.
3 Make cuts with clean, true, smooth edges.
4 Where new work connects with existing and wheisting work is altered, cut, patch

and make good to match existing work.

5 Refinish surfaces to match adjacent finishascémtinuous surfaces refinish to nearest
wall/ceiling intersections.

.6 Core drill floor slabs for penetrations of megical and electrical work.
g Cut concrete using concrete saw or multiple doittng. Pneumatic or impact tools are

not allowed without prior approval.

1.13 Existing Services
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1.14

1.15

PART 2

PART 3

Where Work involves breaking into or connectiogxisting services, carry out work at
times directed with minimum of service interruption

Before commencing work, establish location axtér of service lines in area of Work
and notify Engineer/Project Manager of findings.

Submit schedule to and obtain approval from &sgyi/Project Manager for any shut-
down or closure of active service or facility. Adbdeo approved schedule and provide
notice to affected parties.

Where unknown services are encountered, imnedgiativise Engineer/Project Manager
and confirm findings in writing.

Additional Drawings

Engineer/Project Manager may furnish additianaivings for clarification. These
additional drawings have same meaning and inteifitlagy were included with plans
referred to in Contract documents.

Building Smoking Environment

There is no smoking permitted on the projectkgite.

PRODUCTS (NOT APPLICABLE)
EXECUTION (NOT APPLICABLE)

END OF SECTION
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PART 1 GENERAL

1.1 Section Includes

12

13

14

15

16

Title and description of Work.

Contract Method.

Work sequence.

Contractor use of premises.

Owner occupancy.

Work Covered by Contract Documents

Work of this contract comprises of all architectusaructural, mechanical and electrical
work for the relocation of lab fume hood and lalbipgent from pod P16 to Pod P18 at
the NAFC, Whitehills Facility, St. John’s. Refer$ection 01 00 50 — General
Instruction for further description of work.

Contract Method

Construct the Work under a single lump sum contract

Work Sequence

Construct Work to accommodate Owner's continuecdfipeemises during construction.
Maintain fire access/control.

Contractor Use of Premises

Contractor has restricted use of site and shatirdorate with the project manager.
Contractor shall have limited use of premises forage and access.

Coordinate use of premises under direction of tiogept manager.

Obtain and pay for use of additional storage orkvareas needed for operations under
this Contract.

Owner Occupancy

Owner will occupy premises during entire construeiperiod for execution of normal
operations.
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PART 2
21

PART 3
31

Cooperate with the project manager in scheduliregatpns to minimize conflict and to
facilitate Owner usage.

PRODUCTS
Not Used

Not used.

EXECUTION
Not Used

Not used.

END OF SECTION
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PART 1 GENERAL

11 Section Includes

A Shop drawings and product data.

2 Samples.

3 Certificates and transcripts.

12 Related Sections
A Section 01770 — Closeout Procedures.
2 Section 01780 - Closeout Submittals.
13 Administrative

A Submit to Engineer submittals listed for reviewb®it with reasonable promptness and
in orderly sequence so as to not cause delay irk\VWailure to submit in ample time is
not considered sufficient reason for an extensid@amtract Time and no claim for
extension by reason of such default will be allowed

2 Work affected by submittal shall not proceed urdiliew is complete.

3 Present shop drawings, product data, samples aokl-ups in S| Metric units.

4 Where items or information is not produced in Sitibeunits converted values are
acceptable.

5 Review submittals prior to submission to Engindénis review represents that necessary
requirements have been determined and verifiedjlbbe, and that each submittal has
been checked and co-ordinated with requirement¥ark and Contract Documents.
Submittals not stamped, signed, dated and idedt##eto specific project will be
returned without being examined and shall be cameitirejected.

.6 Notify Engineer, in writing at time of submissiddentifying deviations from
requirements of Contract Documents stating reaBmrdeviations.

7 Verify field measurements and affected adjacentRiape coordinated.

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

.9 Contractor's responsibility for deviations in subsidbn from requirements of Contract
Documents is not relieved by Engineer review.

.10 Keep one reviewed copy of each submission on site.
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14

Shop Drawings and Product Data
Refer to DFO Contract documents.

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

Indicate materials, methods of construction anacatihent or anchorage, erection
diagrams, connections, explanatory notes and atf@mation necessary for completion
of Work. Where articles or equipment attach or @mno other articles or equipment,
indicate that such items have been coordinatedydézss of Section under which
adjacent items will be supplied and installed. ¢atk cross references to design
drawings and specifications.

Allow 7 days for Engineer’s review of each subnuossi

Adjustments made on shop drawings by Engineer @rantended to change Contract
Price. If adjustments affect value of Work, statetsin writing to Engineer prior to
proceeding with Work.

Make changes in shop drawings as Engineer mayreequinsistent with Contract
Documents. When resubmitting, notify Engineer iitiwg of any revisions other than
those requested.

Accompany submissions with transmittal letter, uplicate, containing:

Date.
Project title and number.
Contractor's name and address.

Identification and quantity of each shop drawingyduct data and sample.

o r W N P

Other pertinent data.

Submissions shall include:

A Date and revision dates.

2 Project title and number.

3 Name and address of:
A Subcontractor.
2 Supplier.

3 Manufacturer.
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4 Contractor's stamp, signed by Contractor’s autledrizpresentative certifying

.10

A1

A2

13

14

15

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

5 Details of appropriate portions of Work as applieab
A Fabrication.

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

Setting or erection details.
Capacities.

Performance characteristics.
Standards.

Operating weight.

Wiring diagrams.

© o N o U1 MW

Single line and schematic diagrams.

.10 Relationship to adjacent work.

After Engineer’s review, distribute copies.

Submit 6 prints of shop drawings for each requinetmequested in specification
Sections and as consultant may reasonably request.

Submit 6 electronic copies of product data sheebsa@chures for requirements
requested in specification Sections and as requiegténe Engineer where shop
drawings will not be prepared due to standardizadufacture of product.

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

If upon review by Engineer, no errors or omissians discovered or if only minor
corrections are made, copies will be returned abddation and installation of Work
may proceed. If shop drawings are rejected, nobdeg will be returned and
resubmission of corrected shop drawings, througiesarocedure indicated above, must
be performed before fabrication and installatiomairk may proceed.

The review of shop drawings by Consultant for gnlepose of ascertaining
conformance with general concept. This review shailmean that DFO or the
consultant approves detail design inherent in shhagings, responsibility for which
shall remain with Contractor submitting same, amchsreview shall not relieve
Contractor of responsibility for errors or omisssan shop drawings or of responsibility
for meeting all requirements of construction anahi@act Documents. Without
restricting generality of foregoing, Contractoreésponsible for dimensions to be
confirmed and correlated at job site, for inforroatthat pertains solely to fabrication
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15

16

1.7

18

PART 2
21

PART 3

processes or to techniques of construction andliabn and for co-ordination of Work
of all sub-trades.

Samples

Submit for review samples in duplicate as requestedspective specification Sections.
Label samples with origin and intended use.

Deliver samples prepaid to Engineer’s businessesddr

Notify Engineer in writing, at time of submissiohdeviations in samples from
requirements of Contract Documents.

Where colour, pattern or texture is criterion, sitail range of samples.
Adjustments made on samples by Engineer are renided to change Contract Price. If
adjustments affect value of Work, state such irtimgito Engineer prior to proceeding

with Work.

Make changes in samples which Engineer may requorgsistent with Contract
Documents.

Reviewed and accepted samples will become stamdavdrkmanship and material
against which installed Work will be verified.

M ock-ups

N/A

Progress Photographs

Provide photos to the consultant at 25% completion.

Certificatesand Transcripts

Immediately after award of Contract, submit Work@smpensation Board status.
Submit transcription of insurance immediately aéterard of Contract.

PRODUCTS
Not Used

Not Used.

EXECUTION
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31 Not Used

1 Not Used.

END OF SECTION
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PART 1 GENERAL
11 Related Sections
A Section 01 33 00 - Submittal procedures.
12 References
A Canada Labour Code, Part 2, Canada OccupationetySafd Health Regulations.
2 Province of Newfoundland and Labrador
A Occupational Health and Safety Act, R.S.N. Latesti@n.
13 Submittals
A Make submittals in accordance with Section 01 333dbmittal Procedures.
2 Submit site-specific Health and Safety Plan: Withidays after date of Notice to
Proceed and prior to commencement of Work. Health@afety Plan must include:
A Results of site specific safety hazard assessment.
2 Results of safety and health risk or hazard amalgsisite tasks and operation
found in work plan.
3 Submit 2 copies of Contractor's authorized repregiee's work site health and safety
inspection reports to Engineer and authority hayimgdiction, weekly.
4 Submit copies of reports or directions issued byefFal, Provincial and Territorial health
and safety inspectors.
5 Submit copies of incident and accident reports.
.6 Submit Material Safety Data Sheets (MSDS) to Engine
7 Engineer will review Contractor's site-specific Heand Safety Plan and provide
comments to Contractor within 3 after receipt @fmplRevise plan as appropriate and
resubmit plan to Engineer] within 3 days after iptef comments from Engineer.
.8 Engineer’s review of Contractor's final Health &wafety plan should not be construed
as approval and does not reduce the Contractatalbvesponsibility for construction
Health and Safety.
9 Medical Surveillance: Where prescribed by legislatiregulation or safety program,
submit certification of medical surveillance fotespersonnel prior to commencement of
Work, and submit additional certifications for amgw site personnel to Engineer.
.10 On-site Contingency and Emergency Response PladreAd standard operating

procedures to be implemented during emergencytsinsg
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14

15

16

1.7

18

1.9

1.10

Filing of Notice

File Notice of Project with Provincial authoritipsior to commencement of Work.
Safety Assessment

Perform site specific safety hazard assessmertecdeta project.

M eetings

Schedule and administer Health and Safety meetitigEmgineer prior to
commencement of Work.

Project/Site Conditions
Work at site will involve contact with:

A Building occupants.

General Requirements

Develop written site-specific Health and SafetynlHiased on hazard assessment prior to
commencing any site Work and continue to implemematintain, and enforce plan until
final demobilization from site. Health and SafetgriPmust address project
specifications.

Engineer may respond in writing, where deficienciesoncerns are noted and may
request re-submission with correction of deficiesadr concerns.

Responsibility

Be responsible for health and safety of persorsiten safety of property on site and for
protection of persons adjacent to site and enviggrtrto extent that they may be affected
by conduct of Work.

Comply with and enforce compliance by employee#$ wifety requirements of Contract
Documents, applicable federal, provincial, terigband local statutes, regulations, and
ordinances, and with site-specific Health and Sadan.

Compliance Requirements

Comply with Occupational Health and Safety Act, Quational Health and Safety
Regulations, C. Nfld. Reg., Latest Edition.

Comply with Canada Labour Code, Canada Occupatieatdty and Health Regulations.
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111

112

113

114

1.15

1.16

Unforseen Hazards

Should any unforeseen or peculiar safety-relatetbfahazard, or condition become
evident during performance of Work, and follow pgedares in place for Employee's
Right to Refuse Work in accordance with Acts andukations of Province having
jurisdiction. Advise Engineer verbally and in wnigj.

Health and Safety Co-ordinator

Employ and assign to Work, competent and authonigptesentative as Health and
Safety Co-ordinator. Health and Safety Co-ordinatast:

A Have minimum 2 years' site-related working expergespecific to activities
associated with building renovations.

2 Have working knowledge of occupational safety hadlth regulations.

3 Be responsible for completing Contractor's Heattth §afety Training Sessions

and ensuring that personnel not successfully campgleequired training are not
permitted to enter site to perform Work.

4 Be responsible for implementing, enforcing dailg amonitoring site-specific
Contractor's Health and Safety Plan.

5 Be on site during execution of Work and report cliseto and be under direction
of site supervisor.

Posting of Documents

Ensure applicable items, articles, notices andrerdee posted in conspicuous location
on site in accordance with Acts and RegulationBrofvince having jurisdiction, and in
consultation with Engineer.

Correction of Non-Compliance

Immediately address health and safety non-compigssues identified by authority
having jurisdiction or by Engineer.

Provide Engineer with written report of action takke correct non-compliance of health
and safety issues identified.

Engineer may stop Work if non-compliance of healtld safety regulations is not
corrected.

Blasting
N/A
Powder Actuated Devices

N/A
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117 Work Stoppage
A Give precedence to safety and health of publicsitedoersonnel and protection of

environment over cost and schedule consideratmmg/brk.

PART 2 PRODUCTS
21 Not Used

1 Not used.

PART 3 EXECUTION
31 Not Used

1 Not used.

END OF SECTION
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PART 1 GENERAL
11 Fires
A Fires and burning of rubbish on site not permitted.
12 Disposal of Wastes

A All waste materials must be disposed of at an approved landfill site. The Contractor is
responsible for obtaining permission from the operator of the landfill prior to disposing of
wastes. The Contractor shall provide the DFO Project Manager with written permission
from the operator of the landfill prior to the final disposal of wastes.

2 Do not dispose of waste or volatile materials, such as mineral spirits, oil or paint thinner

into waterways, storm or sanitary sewers. All wastes must be disposed of in an approved
landfill.

END OF SECTION
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PART 1 GENERAL

11 Fire Extinguishers

12

1.3

14

Supply fire extinguishers necessary to ptdtezwork in progress and the Owner's
physical plant on site.

Rubbish and Waste M aterials
Rubbish and waste materials are to be keptinimum.
The burning of rubbish is prohibited.

Removal:
.1 Remove all rubbish from the work site agdtied by the Site Engineer.

Storage:

.1 Store oily waste in approved receptacles smenmaximum cleanliness and
safety.

.2 Deposit greasy or oily rags and materialsexttip spontaneous combustion in an
approved receptacles and remove from site.

Flammableand Combustible Liquids

The handling, storage and use of flammabde an
combustible liquids are to be governed by the cuidational Fire Code of Canada.

Flammable and combustible liquids such aslgees kerosene and naphtha will be kept
for ready use in quantities not exceeding 45 limesvided they are stored in approved
safety cans bearing the Underwriter's Laboratoi@ariada or Factory Mutual seal of
approval. Storage of quantities of flammable analwastible liquids exceeding 45 litres
for work purposes, requires the permission of tine Ehief.

Transfer of flammable and combustible liguglprohibited within the building.

Transfer of flammable and combustible liquidlt not be carried out in the vicinity of
open flames or any type of heat-producing devices.

Flammable liquids having a flash point be@®8%C such as naphtha or gasoline will not
be used as solvents or cleaning agents.

Flammable and combustible waste liquidsgdisposal, will be stored in approved
containers located in a safe ventilated area. Qieanare to be kept to a minimum and the
Fire Department is to be notified when disposaéduired.

Hazar dous Substances

Work entailing the use of toxic or hazardmagerials, chemicals and/or explosives,
otherwise creates a hazard to life, safety or healill be in accordance with the National
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Fire Code of Canada.
15 Firelnspection
A Site inspections by the DFO Project Managay be undertaken.

2 Co-operate with the DFO Project Manager durautine fire safety inspection of the
work site.

3 Immediately remedy all unsafe fire situatiobserved by the DFO Project Manager.
PART 2 PRODUCTS

Not Used.

PART 3 EXECUTION

Not Used.

END OF SECTION
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PART 1 GENERAL

1.1 Section Includes

12

13

14

15

PART 2
21

PART 3
31

Barriers.

Related Sections

Section 02 06 00 — Demolition.

Installation and Removal

Provide temporary controls in order to execute Waoqgeditiously.
Remove from site all such work after use.

Dust Tight Screens

Provide dust tight screens and dust barriers taliloe dust generating activities, and for
protection of workers, finished areas of Work andlj.

Maintain and relocate protection until such workasnplete.
Protection of Building Finishes

Provide protection for finished and partially fined building and equipment during
performance of work.

Provide necessary screens, covers etc.

Confirm with engineering consultant locations anstallation schedule 3 days prior to
installation.

Be responsible for damage incurred due to lack ahproper protection.

PRODUCTS
Not Used

Not Used.

EXECUTION
Not Used

Not Used.

END OF SECTION
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PART 1 GENERAL

1.1 Section Includes

1.2

13

1.4

Product quality, availability, storage, handliprotection, and transportation.
Manufacturer's instructions.
Quality of Work, coordination and fastenings.

Existing facilities.

Precedence

For Federal Government projects, Division tti®es take precedence over technical
specification sections in other Divisions of tRi®ject Manual.

Reference Standards

Within text of each specifications sectiorderence may be made to reference standards.

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

If there is question as to whether any produdystem is in conformance with
applicable standards, Consultant reserves righate such products or systems tested
to prove or disprove conformance.

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

Conform to latest date of issue of refererstaddards in effect on date of submission of
Tenders, except where specific date or issuedsifpally noted.

Quality

Products, materials, equipment and articlefe(red to as products throughout
specifications) incorporated in Work shall be neat damaged or defective, and of best
quality (compatible with specifications) for pugmintended. If requested, furnish
evidence as to type, source and quality of pradpicivided.

Defective products, whenever identified ptmcompletion of Work, will be rejected,
regardless of previous inspections. Inspectiors st relieve responsibility, but is
precaution against oversight or error. Removerapthce defective products at own
expense and be responsible for delays and expeasssd by rejection.
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1.6

Should any dispute arise as to quality oegof products, decision rests strictly with
the Consultant based upon requirements of Coriffractiments.

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

Permanent labels, trademarks and nameplatpsodacts are not acceptable in
prominent locations, except where required forafdeg instructions, or when located in
mechanical or electrical rooms.

Availability

Immediately upon signing Contract, review proddelivery requirements and anticipate
foreseeable supply delays for any items. If delaygipply of products are foreseeable,
notify Consultant of such, in order that substitns or other remedial action may be
authorized in ample time to prevent delay in penfance of Work.

In event of failure to notify the Consultabhitammencement of Work and should

it subsequently appear that Work may be delayedufoh reason, the Consultant
reserves right to substitute more readily avaélgisbducts of similar character, at no
increase in Contract Price or Contract Time.

Storage, Handling and
Protection

Handle and store products in manner to predamtage, adulteration, deterioration and
soiling and in accordance with manufacturer'sritdions when applicable.

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

Store products subject to damage from wedthseatherproof enclosures.

Store cementitious products clear of eartbonicrete floors, and away from walls.

Keep sand, when used for grout or mortar ri@$grclean and dry. Store sand on
wooden platforms and cover with waterproof tarpeutiuring inclement weather.

Store sheet materials, on flat, solid suppamts keep clear of  ground. Slope to shed
moisture.

Store and mix paints in heated and ventiladedn. Remove oily rags and other
combustible debris from site daily. Take everycprdion necessary to prevent
spontaneous combustion.

Remove and replace damaged products at owansgmnd to satisfaction of the
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1.7

1.8

1.9

1.10

1.11

Consultant.

Touch-up damaged factory finished surfacgb@édConsultant's satisfaction. Use
touch-up materials to match original. Do not paw¢r name plates.

Transportation

Pay costs of transportation of products reglin performance of Work.

Manufacturer's
Instructions

Unless otherwise indicated in specificationstall or erect products in accordance with
manufacturer's instructions. Do not rely on lalmelenclosures provided with products.
Obtain written instructions directly from manufatrs.

Notify the Consultant] in writing, of confletetween specifications and
manufacturer's instructions, so that the Consuttay establish course of action.

Improper installation or erection of produase to failure in complying with these
requirements, authorizes the Consultant to reqeireval and re-installation at no
increase in Contract Price or Contract Time.

Quiality of

Work

Ensure Quality of Work is of highest standaxtcuted by workers experienced and
skilled in respective duties for which they arepboged. Immediately notify the

Consultant if required Work is such as to makmfiractical to produce required
results.

Do not employ anyone unskilled in their regdiduties. The Consultant and Project
Manager reserves right to require dismissal frie workers deemed incompetent or
careless.

Decisions as to standard or fitness of Qualityork in cases of dispute rest solely with
the Consultant, whose decision is final.

Co-Ordination

Ensure cooperation of workers in laying outriVdlaintain efficient and continuous
supervision.

Be responsible for coordination and placenoéopenings, sleeves and accessories.

Concealment

In finished areas, conceal pipes, ducts amichgvin floors, walls and ceilings, except
where indicated otherwise.
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2 Before installation, inform the Consultanthére is interference. Install as directed by

1.12

1.13

1.14

1.15

the Consultant.
Remedial Work

Perform remedial work required to repair odaep parts or portions of Work identified
as defective or unacceptable. Coordinate adjaféatted Work as required.

Perform remedial work by specialists familiath materials affected. Perform in a
manner to neither damage nor put at risk any gof Work.

Location of
Fixtures

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

Inform the Consultant of conflicting instaltat. Install as directed.

Fastenings
Provide metal fastenings and accessoriesie $exture, colour and finish as adjacent
materials, unless indicated otherwise.

Prevent electrolytic action between dissimitatals and materials.

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

Space anchors within individual load limitabrear capacity and ensure they provide
positive permanent anchorage. Wood, or any otigaric material plugs are not
acceptable.

Keep exposed fastenings to a minimum, spaeelgand install neatly.

Fastenings which cause spalling or crackingaterial to which anchorage is made are
not acceptable.

Fastenings -

Equipment

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

Use heavy hexagon heads, semi-finished untbsswise specified. Use No. 304
stainless steel for exterior areas.
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.3 Bolts may not project more than one diameésohd nuts.

4 Use plain type washers on equipment, sheetlraetl soft gasket lock type washers
where vibrations occur. Use resilient washers wsi#linless steel.

1.16 Protection of
Work in Progress

A1 Prevent overloading of any part of buildingy Dot cut, drill or sleeve any load bearing
structural member, unless specifically indicatetheut written approval of the
Consultant.

2 When breaking into or connecting to existing®es or utilities, execute Work at times
directed by local governing authorities, with minim of disturbance to Work, and/or
building occupants.

3 Protect, relocate or maintain existing actiee/iees. When services are encountered, cap
off in manner approved by authority having jurtiin. Stake and record location of
capped service.

1.17 Existing
Utilities

A1 When breaking into or connecting to existiegvices or utilities, execute Work at times
directed by local governing authorities, with minim of disturbance to Work,
building occupants and pedestrian and vehicuddfidr

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

PART 2 GENERAL
2.1 Not Used
A Not used.
PART 3 GENERAL
3.1 Not Used
A Not used.

END OF SECTION
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PART 1 GENERAL
11 Section Includes
A Progressive cleaning.
2 Final cleaning.
12 Related Section
A Section 01 74 21 - Waste Management and Disposal.
2 Section 01 77 00 - Closeout Procedures.
13 Project Cleanliness
1 Maintain Work in tidy condition, free from accumulation of waste products and debris,
other than that caused by Owner or other Contractors.
2 Remove waste materials from site at regularly scheduled times or dispose of as directed
by Engineer. Do not burn waste materials on site, unless approved by Engineer.
3 Make arrangements with and obtain permits from authorities having jurisdiction for
disposal of waste and debris.
4 Provide on-site containers for collection of waste materials and debris.
5 Provide and use clearly marked separate bins for recycling. Refer to Section 01 74 21 -
Waste Management and Disposal.
.6 Remove waste material and debris from site and deposit in waste container at end of each
working day.
7 Dispose of waste materials and debris off site.
8 Clean interior areas prior to start of finish work, and maintain areas free of dust and other
contaminants during finishing operations.
9 Store volatile waste in covered metal containers, and remove from premises at end of
each working day.
10 Provide adequate ventilation during use of volatile or noxious substances. Use of
building ventilation systemsis not permitted for this purpose.
A1 Use only cleaning materials recommended by manufacturer of surface to be cleaned, and
as recommended by cleaning material manufacturer.
A2 Schedul e cleaning operations so that resulting dust, debris and other contaminants will

not fall on wet, newly painted surfaces nor contaminate building systems.
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PART 2
21

PART 3
31

Final Cleaning

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

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

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

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

Remove waste materials from site at regularly scheduled times or dispose of as directed
by Engineer. Do not burn waste materials on site, unless approved by Engineer.

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

PRODUCTS
Not Used

Not Used.

EXECUTION
Not Used

Not Used.

END OF SECTION
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PART 1 GENERAL
11 Section Includes
A List significant generic types of products, workrequirements specified. Do not

include procedure, process, preparatory work,r@ fadjusting and cleaning. Include
Waste Audit, Waste Reduction Workplan, Materialsii8e Separation Program, and
Cost/Revenue Analysis Workplan.

1.2 Definitions

A Waste Audit (WA): Relates to projected waste getimmalnvolves measuring and
estimating quantity and composition of waste, raador waste generation, and
operational factors which contribute to waste.

2 Waste Reduction Workplan (WRW): Written report whaddresses opportunities for
reduction, reuse, or recycling of materials. WRWased on information acquired from

WA (Schedule A).
3 Demolition Waste Audit (DWA): Relates to actual weagenerated from project.
4 Materials Source Separation Program (MSSP): Cansfst series of ongoing activities

to separate reusable and recyclable waste maiteidaiaterial categories from other
types of waste at point of generation.

5 Cost/Revenue Analysis Workplan (CRAW): Based oorimfation from WRW, and
intended as financial tracking tool for determingmpnomic status of waste management
practices.

.6 Waste Management Coordinator (WMC): Designate iddiad who is in attendance on-
site, full-time. Designate, or have designatedividdals from each Subcontractor to be
responsible for waste management related to tfaletand for coordinating activities

with WMC.
7 Separate Condition: Refers to waste sorted intiviithaial types.
13 Site Visit
A Pre-tender site visit: Walk-through of project gitéor to completion of tender submittal

is mandatory. Date, time and location to be arrdrmethe project manager.
14 Documents

A Maintain at job site, one copy of following docurt&n

A Waste Audit
2 Waste Reduction Workplan
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16

1.7

18

3 Material Source Separation Plan

4 Schedules A B C D E completed for project.

Use of Site and Facilities

Execute work with least possible interference stutbance to normal use of premises.
Maintain security measures established by exidandjty.

Submittal

Submit requested submittals in accordance withi@e€1330 - Submittal Procedures.

Prepare and submit the following submittals preoptoject start-up:

A Submit 2 copies of completed Waste Audit (WA): Stiile A.

2 Submit 2 copies of completed Waste Reduction Warki\WRW): Schedule B.
3 Submit 2 copies of completed Demolition Waste ADMWA): Schedule C.

4 Submit 2 copies of Cost/Revenue Analysis Workgl2RAW): Schedule D.

5

Submit 2 copies of Materials Source Separatiomfara description.

Waste Audit
Conduct WA prior to project start-up.
Prepare Waste Audit: Schedule A.

Record, on Waste Audit - Schedule A, extent to Wimaterials or products used consist
of recycled or reused materials or products.

Waste Reduction Workplan
Prepare WRW prior to project start-up.

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

Describes management of waste.

Identify opportunities for reduction, reuse, and&eycling (3Rs) of materials. Based on
information acquired from WA.

Post workplan or summary where workers at sitealite to review its content.
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1.10

111

112

113

Demalition Waste Audit

Prepare Demolition Waste Audit (DWA) prior to projetart-up.
Complete Demolition Waste Audit (DWA): Schedule C.
Cost/Revenue Analysis Workplan

Prepare CRAW: Schedule D.

M aterials Sour ce Separ ation Program

Prepare MSSP and have ready for use prior to grefact-up.

Implement MSSP for waste generated on project inpdiance with approved methods
and as approved by Engineer.

Provide on-site facilities for collection, handlirand storage of anticipated quantities of
reusable and/or recyclable materials.

Provide containers to deposit reusable and/or tablematerials.

Locate containers in locations, to facilitate déposmaterials without hindering daily
operations.

Locate separated materials in areas which minimiaterial damage.

Collect, handle, store on-site, and transport idf-salvaged materials in separate
condition. Transport to approved and authorizeglaiing facility.

Collect, handle, store on-site, and transport iéf-salvaged materials in combined
condition. Ship materials to site operating undertificate of Approval. Materials must
be immediately separated into required categodessuse of recycling.

Waste Processing Sites

For approved sites, contact Provincial Departméinyironment.

Disposal of Wastes

Burying of rubbish and waste materials is prohibis@less approved by Engineer.

Disposal of waste, volatile materials, mineral isjmil, paint thinner, into waterways,
storm, or sanitary sewers is prohibited.
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114 Storage, Handling and Protection
A Store, materials to be reused, recycled and saivimgecations as directed by Engineer.
2 Unless specified otherwise, materials for remoeaidme Contractor's property.
3 Protect, stockpile, store and catalogue salvageaisit
4 Separate non-salvageable materials from salvagatitTransport and deliver non-
salvageable items to licensed disposal facility.
5 Protect structural components not removed for digimoelfrom movement or damage.
.6 Support affected structures. If safety of buildisgndangered, cease operations and
immediately notify Engineer.
7 Protect surface drainage, mechanical and elecfrimal damage and blockage.
1.15 Scheduling
A Coordinate work with other activities at site tsere timely and orderly progress of the
work.
PART 2 PRODUCTS
2.1 Not Used
A Not Used.
PART 3 EXECUTION
31 Application
A Do work in compliance with WRW.
2 Handle waste materials not reused, salvaged, gclegtin accordance with appropriate
regulations and codes.
3.2 Cleaning
A Remove tools and waste materials on completionaskywand leave work area in clean
and orderly condition.
2 Clean-up work area as work progresses.
3 Source separate materials to be reused/recycledprcified sort areas.
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3.3 Diversion of Materials
A Separate recyclable materials from general wasarstand stockpile in separate piles

or containers, to approval of Engineer, and coestswith applicable fire regulations.
Mark containers or stockpile areas. Provide instoncon disposal practices.

2 On-site sale of salvaged, recovered, reusableclame materials is not permitted.

END OF SECTION
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PART 1 GENERAL
11 Section Includes
A Administrative procedures preceding preliminary &indl inspections of Work.
12 Related Sections
A Section 01 78 00 - Closeout Submittals.
2 Section 01 91 13 - Commissioning.
13 Inspection and Declar ation

A Contractor's Inspection: Contractor and all Sub@aors shall conduct an inspection of
Work, identify deficiencies and defects, and repairequired to conform to Contract
Documents.

A Notify Engineer in writing of satisfactory completi of Contractor's Inspection
and that corrections have been made.
2 Request Engineer’s Inspection.

2 Engineer’s Inspection: Engineer and Contractol pétform inspection of Work to
identify obvious defects or deficiencies. Contractoall correct Work accordingly.

3 Completion: submit written certificate that follavg have been performed:

A Work has been completed and inspected for com@ianih Contract
Documents.
Defects have been corrected and deficiencies hese tompleted.
Equipment and systems have been tested, adjustidobtanced and are fully
operational.

4 Operation of systems have been demonstrated to &wersonnel.

5 Work is complete and ready for Final Inspection.

4 Final Inspection: when items noted above are categ)egequest final inspection of
Work by Owner, Engineer and Contractor. If Worklesemed incomplete by Owner and
Engineer, complete outstanding items and requastpection.

5 Declaration of Substantial Performance: when Ovamer Engineer consider deficiencies
and defects have been corrected and it appearsaagunts of Contract have been
substantially performed, make application for diedie of Substantial Performance.

.6 Commencement of Lien and Warranty Periods: dat@vafier's acceptance of submitted

declaration of Substantial Performance shall be tatcommencement for warranty
period and commencement of lien period unless reduitherwise by lien statute of
Place of Work.
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21

PART 3
31

Final Payment: When Owner and Engineer considet fieficiencies and defects have
been corrected and it appears requirements of &artiave been totally performed,
make application for final payment. If Work is desdrincomplete by Owner and
Engineer, complete outstanding items and requastpection.

Payment of Holdback: After issuance of certificat&Substantial Performance of Work,
submit an application for payment of holdback.

PRODUCTS
Not Used

Not Used.

EXECUTION
Not Used

Not Used.

END OF SECTION
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PART 1 GENERAL
11 Section Includes
A As-built, samples, and specifications.
2 Equipment and systems.
3 Product data, materials and finishes, and relatidrmation.
4 Operation and maintenance data.
5 Spare parts, special tools and maintenance material
.6 Warranties and bonds.
12 Related Sections

A Section 01 33 00 - Submittal Procedures.
2 Section 01 77 00 - Closeout Procedures.
3 Section 01 91 13 - Commissioning.
4 Division 22 and 26.

13 Submissions

A Submit two (2) copies of ‘As-Built’ drawings and Méenance Manuals for approval by
the engineer.

2 Prepare instructions and data by personnel expmyieim maintenance and operation of
described products.

3 Copy will be returned after final inspection, wiEmgineer's comments.
4 Revise content of documents as required priomtal submittal.
5 Two weeks prior to Substantial Performance of trarki/submit to the Engineer, two

final copies of operating and maintenance manuanglish.

.6 Ensure spare parts, maintenance materials ancaspeals provided are new,
undamaged or defective, and of same quality andifaature as products provided in
Work.

7 If requested, furnish evidence as to type, souncegaality of products provided.
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Defective products will be rejected, regardlesprefvious inspections. Replace products
at own expense.

Pay costs of transportation.
Format
Organize data in the form of an instructional manua

Binders: vinyl, hard covered, 3 ‘D’ ring, loose €49 x 279 mm with spine and face
pockets.

When multiple binders are used, correlate datarigitited consistent groupings. ldentify
contents of each binder on spine.

Cover: Identify each binder with type or printetlietiProject Record Documents’; list
title of project and identify subject matter of tents.

Arrange content by systems, under Section numbmersagquence of Table of Contents.

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

Text: Manufacturer's printed data, or typewritteed

Drawings: provide with reinforced punched binddr. faind in with text; fold larger
drawings to size of text pages.

Contents - Each Volume

Table of Contents: provide title of project;

A date of submission; names,

.2 addresses, and telephone numbers of Consultar@@mtdactor with name of
responsible parties;

3 schedule of products and systems, indexed to cbotemlume.
For each product or system:

A list names, addresses and telephone numbers afraubctors and suppliers,
including local source of supplies and replacenpants.

Product Data: mark each sheet to clearly idenpiscific products and component parts,
and data applicable to installation; delete inaggtile information.

Drawings: supplement product data to illustratatiehs of component parts of
equipment and systems, to show control and flowgrdias.
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Typewritten Text: as required to supplement prodiath. Provide logical sequence of
instructions for each procedure, incorporating nfiacturer's instructions specified in.

As-builtsand Samples

In addition to requirements in General Conditiangjntain at the site for Engineer one
record copy of:

A Contract Drawings.

Specifications.

Addenda.

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

Inspection certificates.

v N o N W N

Manufacturer's certificates.

Store record documents and samples in field offfzart from documents used for
construction. Provide files, racks, and secureagt@r

Label record documents and file in accordance &@btion number listings in List of
Contents of this Project Manual. Label each docutffROJECT RECORD" in neat,
large, printed letters.

Maintain record documents in clean, dry and legdaladition. Do not use record
documents for construction purposes.

Keep record documents and samples available fpeaton by Engineer.
Recording Actual Site Conditions

Record information on set of blue line opaque dngsj and in copy of Project Manual,
provided by Engineer.

Provide felt tip marking pens, maintaining sepacatieurs for each major system, for
recording information.

Record information concurrently with constructialogress. Do not conceal Work until
required information is recorded.

Contract Drawings and shop drawings: legibly mar&heitem to record actual
construction, including:

A Measured depths of elements of foundation in @t finish first floor datum.
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19

appurtenances, referenced to permanent surfacevapents.

3 Measured locations of internal utilities and appoances, referenced to visible
and accessible features of construction.

Field changes of dimension and detail.
Changes made by change orders.

Details not on original Contract Drawings.

N o o>

References to related shop drawings and modificatio
Specifications: legibly mark each item to recortbatconstruction, including:

A Manufacturer, trade name, and catalogue numbeaaf product actually
installed, particularly optional items and subgétitems.

2 Changes made by Addenda and change orders.

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

Final Survey

N/A

Equipment and Systems

Each Item of Equipment and Each System: includerge®n of unit or system, and
component parts. Give function, normal operatioarabteristics, and limiting
conditions. Include performance curves, with engimg data and tests, and complete

nomenclature and commercial number of replaceadotes p

Panel board circuit directories: provide electreailvice characteristics, controls, and
communications.

Include installed colour coded wiring diagrams.

Operating Procedures: include start-up, breaksd,rautine normal operating
instructions and sequences. Include regulatiortrebrstopping, shut-down, and
emergency instructions. Include summer, winter, amglspecial operating instructions.
Maintenance Requirements: include routine proceddanel guide for trouble-shooting;
disassembly, repair, and reassembly instructiams$;adignment, adjusting, balancing,
and checking instructions.

Provide servicing and lubrication schedule, andofdubricants required.

Include manufacturer's printed operation and maaree instructions.
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.8 Include sequence of operation by controls manufactu

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

.10 Provide installed control diagrams by controls nfaoturer.

A1 Provide Contractor's coordination drawings, witstéled colour coded piping diagrams.

A2 Provide charts of valve tag numbers, with locaod function of each valve, keyed to
flow and control diagrams.

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

14 Include test and balancing reports as specifiggeiction 01 91 13 - Commissioning.

15 Additional requirements: As specified in individisglecification sections.

1.10 Materials and Finishes

A Building Products, Applied Materials, and Finishieelude product data, with catalogue
number, size, composition, and colour and textegghations. Provide information for
re-ordering custom manufactured products.

2 Instructions for cleaning agents and methods, ptearas against detrimental agents and
methods, and recommended schedule for cleaningnaimtenance.

3 Moisture-protection and Weather-exposed Productdude manufacturer's
recommendations for cleaning agents and methodsaptions against detrimental
agents and methods, and recommended scheduleéarirnt) and maintenance.

4 Additional Requirements: as specified in individapkcifications sections.

111 Spare Parts

A Provide spare parts, in quantities specified inviddial specification sections.

2 Provide items of same manufacture and qualityeamstin Work.

3 Deliver to site; place and store.

4 Receive and catalogue all items. Submit inventistinly to Engineer. Include approved
listings in Maintenance Manual.

5 Obtain receipt for delivered products and subnitno final payment.
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1.15

Maintenance M aterials

Provide maintenance and extra materials, in questipecified in individual
specification sections.

Provide items of same manufacture and qualityeamstin Work.
Deliver to site; place and store.

Receive and catalogue all items. Submit inventistinly to Engineer. Include approved
listings in Maintenance Manual.

Obtain receipt for delivered products and subnitno final payment.

Special Tools

Provide special tools, in quantities specifiedridividual specification section.
Provide items with tags identifying their assoaiefienction and equipment.
Deliver to site; place and store.

Receive and catalogue all items. Submit inventistinly to Engineer. Include approved
listings in Maintenance Manual.

Storage, Handling and Protection

Store spare parts, maintenance materials, andadpecis in manner to prevent damage
or deterioration.

Store in original and undamaged condition with nfacwrer’s seal and labels intact.
Store components subject to damage from weathgeatherproof enclosures.

Store paints and freezable materials in a heatédantilated room.

Remove and replace damaged products at own expedge satisfaction of Engineer.
Warranties and Bonds

Separate each warranty or bond with index tab shested to Table of Contents listing.

List subcontractor, supplier, and manufacturerhwiame, address, and telephone
number of responsible principal.

Obtain warranties and bonds, executed in duplisatsubcontractors, suppliers, and
manufacturers, within ten days after completiothefapplicable item of work.
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PART 3
31

Except for items put into use with Owner's pernaissieave date of beginning of time of
warranty until the Date of Substantial Performaisogetermined.

Verify that documents are in proper form, contaith information, and are notarized.
Co-execute submittals when required.
Retain warranties and bonds until time specifigdstdomittal.

PRODUCTS
Not Used

Not Used.

EXECUTION
Not Used

Not Used.

END OF SECTION



NAFC P-18 Lab Renovation SECTION 0191 13

Project F6879-189222 COMMISSIONING
PAGE 1
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1.1 Section Includes

12

13

14

Commissioning of all new mechanical and eleatrsystems and components including:

A Testing and adjustment

2 Demonstrations

3 Instructions of all procedures for Owner's pared

4 Updating as-built data

5 Co-ordination of Operation and Maintenance niglter

References

National Fire Code.
CSA (Canadian Standards Association).

Canadian Electrical Code.
Quality Assurance

Personnel to be employed in the Commissionitigiaes shall be qualified trades
persons, certified testing agencies and factoryeaygal by the Commissioning Team
Leader or the Owner’s representative.

Pre-commissioning

The purpose of the pre-commissioning processénsure the project is completed to
permit the execution of the Commissioning procesdltis project.

The Pre-commissioning process must be fullypletad to the satisfaction of the
Commissioning Team prior to conducting the Comrmisisig process.

The Pre-commissioning Team shall consist of:

General Contractor.

Owner (or the designated Owner representative)
Project Manager.

Applicable sub-trade representative.

Equipment Manufacturer’s representative.
Others as identified by the Engineer.

ourwihPk

The Pre-commissioning process shall includestteeverification that all systems are
operable and performed to the intent of the Spaatifin.
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1.7

1.8

Commissioning

The Commissioning process shall be conducted alh@re-commissioning activities are
completed.

The purpose of the Commissioning process igltg fest all systems including
mechanical and electrical components and operatiogedures by challenging these
systems to realistic operation conditions.

The Commissioning activities shall be co-ordiailby the General Contractor.

The Commissioning exercise shall be conducted period deemed necessary by the
Owner for the mechanical section of the specifa#i

Commissioning activities for the mechanical egst shall have available up to date as-
built drawing information and accurate Operationd Maintenance Manuals. These
documents shall be a major part of this activity.

Contractor shall arrange for all outside suppliequipment manufacturers, test agencies
and others as identified in the commissioning sestiof this specification and bear all
associated cost.

The Commissioning Team shall be comprised ®fnldividuals or groups as identified
in Section 1.2 Pre-commissioning, including the iBagr.

Procedures

Ensure all required personnel are present atdheduled activities.

Provide all documentation and drawings as ddfinghe specifications.

Preparation

Provide test instruments required for all atigg as defined by the Engineer.
Verify all systems were Pre-commissioned.

Confirm all scheduled activities will have ididied personnel available.

System Demonstration

Perform all start up operations, control adjstmtrouble shooting, servicing and
maintenance of each item of equipment as defindatidoyengineer.
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Owner will provide list of personnel to receimstructions and will co-ordinate their
attendance at agreed upon times.

Prepare and insert additional data in operatimusmaintenance manuals and update as-
built drawings when need for additional data becoagparent during the
Commissioning exercise.

Where instruction is required, instruct persémmall phases of operation and
maintenance using Operation and Maintenance Mamsalse basis of instruction.

Review all contents of the manuals in deta@gxplain all aspects of operation and
maintenance.

Schedule of Activities

The events concerning the Pre-commissioningGordmissioning activities shall be
conducted based on a pre-established schedulallittembers of the Commissioning
Team.

For Contract purposes, the schedule of actsvititd be as follows:
A Pre-commissioning - to be completed prior to missioning by the Contractor.
2 Commissioning:

- One half (1/2) day — all trades.

END OF SECTION
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PART 1 GENERAL

11 SECTION INCLUDES

12

13

14

15

16

Methods and procedures for demolition of structupests of structures, basements and
foundation walls.

RELATED SECTIONS

Section 01 11 00 — Summary of Work

Section 01 35 29.06 - Health and Safety Requiresnent

Section 01 35 43 - Environmental Procedures

Section 01 52 00 — Construction Facilities

Section 01 56 00 - Temporary Barriers and Enclasure

Section 01 74 21 — Construction/Demolition Wastenbtgement and Disposal

REFERENCES
Canadian Standards Association (CSA).

A CSA S350, Code of Practice for Safety in Demolitidrstructures
QUALITY ASSURANCE

Prior to start of Work arrange for site visit wilwner's Representative to examine
existing site conditions adjacent to demolition kvor

Hold project meetings every month.

Ensure key personnel, site supervisor, project gemaubcontractor representatives,
attend.

WASTE MANAGEMENT AND DISPOSAL

Separate waste materials in accordance with Se@fiaf# 21 — Construction/Demolition
Waste Management and Disposal.

EXISTING CONDITIONS

Should material resembling spray or trowel appéisdestos or any other designated
substance be encountered in course of demolitiop,vgork, take preventative measures,
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and notify Owner’s Representative immediately. Db proceed until written instructions
have been received.

2 Structures to be demolished to be based on thedition on date that tender is accepted.

3 Salvage items as identified by Owner’s RepresamaRemove, protect and store
salvaged items as directed by Owner’s Represeatddeliver to Owner as directed.

1.7 DEMOLITION DRAWINGS

A Where required by authorities having jurisdictieabmit for approval drawings,
diagrams or details showing sequence of demolitiork and supporting structures and
underpinning.

2 Submit drawings stamped and signed by qualifiefiegsmonal engineer licensed in
Province of Newfoundland and Labrador, Canada.

1.8 ENVIRONMENTAL PROTECTION
1 Ensure work is done in accordance with Section®43—- Environmental Procedures.
2 Prevent movement, settlement or damage of adjatertures, services, walks, paving,

trees, landscaping, adjacent grades parts of egibtiilding to remain.

3 Support affected structures and, if safety of stmechbeing demolished or adjacent
structures or services appears to be endangersd oparations and notify Owner’s
Representative.

4 Prevent debris from blocking surface drainage systdevators, mechanical and

electrical systems which must remain in operation.

5 Ensure that demolition work does not adverselycafheljacent watercourses,
groundwater and wildlife, or contribute to excessaad noise pollution.

.6 Fires and burning of waste or materials is not jiéechon site.
7 Do not bury waste or materials on site.
.8 Do not dispose of waste or volatile materials saslmineral spirits, oil, petroleum based

lubricants, or toxic cleaning solutions into watercses, storm or sanitary sewers. Ensure
proper disposal procedures are maintained througiroject.

.9 Do not pump water containing suspended materitdsvitratercourses, storm or sanitary
sewers, or onto adjacent properties.

.10 Control disposal or runoff of water containing sersgeed materials or other harmful
substances in accordance with local authoritieglirements.
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A1 Protect trees, plants and foliage on site and adjgoroperties where indicated.
A2 Prevent extraneous materials from contaminatingeyond application area, by
providing temporary enclosures during demolitiorrkvo
.13 Cover or wet down dry materials and waste to preltwing dust and debris. Control
dust on all temporary roads.
19 SCHEDULING
A Ensure project time lines are met without compramispecified minimum rates of
material diversion. Notify Owner’s Representatimenriting of delays.
PART 2 PRODUCTS (NOT APPLICABLE)
PART 3 EXECUTION
31 PREPARATION
A Do work in accordance with 01 35 29.06 — Health &atety Requirements.
2 Disconnect electrical and telephone service limésreng buildings to be demolished.
Post warning signs on electrical lines and equigmdtich must remain energized to
serve other properties during period of demolition.
3 Disconnect and cap designated mechanical services.
A Sewer and water lines: remove to property line.
2 Other underground services: remove and disposs difected by Owner’'s
Representative.
4 Do not disrupt active or energized utilities desitgnl to remain undisturbed.
5 Remove rodent and vermin as required by Owner’'sédemtative.
3.2 SAFETY CODE
A Do demolition work in accordance with Section 01086- Temporary Barriers and
Enclosures.
2 Blasting operations not permitted during demolition
3.3 DEMOLITION
A Demolish foundation walls to minimum of 300mm belfimished grade.
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2 Demolish foundation walls and footings, and corefktors below or on grade.

3 Break 100mm holes per 1@marea in concrete slabs which are not to be remdweed
prevent accumulation of water. Keep floor drainerog permanent drainage still
connected.

4 Pieces of concrete and masonry not larger than@@iroken from demolition work
may be used as backfill in open basements on eftcaggrovided voids are filled. Keep
demolition fill 300 mm below finished grade levBlo not backfill basement areas until
inspected by Owner’s Representative.

5 Remove existing equipment, services, and obstadiese required for refinishing or
making good of existing surfaces, and replace ak wmgresses.

.6 At end of each day's work, leave Work in safe aatlle condition. Protect interiors of
parts not to be demolished from exterior elemenédl iimes.

v Demolish to minimize dusting. Keep materials wetisdlirected by Owner’s
Representative.

.8 Remove structural framing.

9 Contain all fibrous materials (e.g. Insulationymimize release of airborne fiber while
being transported to waste disposal site or altendisposal location.

.10 Only dispose of material specified by selectedradtive disposal option as directed by
Owner’s Representative.

A1 Ensure that these materials will not be disposed aindfill or waste stream destined for
landfill.

A2 Remove and dispose of demolished materials excegternoted otherwise and in
accordance with authorities having jurisdiction.

13 Environmental:

A Remove contaminated or dangerous materials asedefiy authorities having
jurisdiction, relating to environmental protectidrgm site and dispose of in
safe manner to minimized danger at site or durisgasal.

2 Septic Tanks:

A Pump out buried septic tanks, left in place. Fithvsand.
2 Remove tanks within area of new construction orenméved areas and
slabs.

14 Prior to the start of any demolition work removent@minated or hazardous materials as

defined by authorities having jurisdiction, frontesand dispose of at designated disposal
facilities.
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15 Prior to the start of any demolition work removealarground storage tanks and piping as
directed.

.16 Use natural lighting to work by wherever possil8but off all lighting except those
required for security purposes at the end of eagh d

34 STOCKPILING

A Stockpile materials in a location as directed byn@ris Representative.

2 Designate appropriate security resources/measuf@event vandalism, damage and
theft.

3 Separate from general waste stream each of thewiol) materials. Stockpile materials
in neat and orderly fashion in location and asaté® by Owner’s Representative for
alternate disposal. Stockpile materials in accardanith applicable fire regulations.

A Glass fiber ceiling tiles.

2 Wood fiber ceiling tiles.

3 Power source poles deemed unfit for reuse by OwriRgpresentative.
4 Wiring and conduit.

5 Outlets/Switches

.6 Floor receptacles.

7 Metal duct work, baffles, HVAC equipment.
.8 Demountable partitions.

9 Drapes.

.10 Tracks and blinds.

A1 Insulation batts.

12 Miscellaneous metals.

13 Carpet.

4 Supply separate, clearly-marked disposal binslfaasegories of waste material. Do not
remove bins from site until inspected and apprdwe®wner’s Representative.

5 Provide collection areas for collection of misceflaus metals in the area of demolition.

35 REMOVAL FROM SITE

A Notify Owner's Representative in writing of any maals identified as not suitable for
alternate disposal. Provide reasons prior to agbriav disposal.

2 Dispose of materials as directed by Owner’s Repitatige.

3 Remove stockpiled material as directed by OwneéeprBsentative when it interferes

with operations of project construction.
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3.6

3.7

Remove stockpiles of like materials by an altermiiéposal option once collection of
materials is complete.

Transport material designated for alternate didgossccordance with applicable
regulations.

Dispose of materials not designated for alterneeodal in accordance with applicable
regulations.

REPORTING

Record off-site removal of debris and materials provide following information
regarding removed materials to Owner’s Represemtatithin two (2) working days.

A Time and date of Removal

2 Description of Material

3 Weight and Quantity of Materials.

4 Breakdown of reuse, recycling and landfill quagasti
.5 End Demolition of Materials.

COORDINATION

Coordinate alternative disposal activities with @wa Representative’s on site waste
diversion representative.

END OF SECTION
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PART 1 GENERAL

11 RELATED WORK

12

13

14

Division 1 - General Requirements.

Comply with Asbestos Abatement Regulations, LdEektion.

SECTION INCLUDES

Removal as specified of all trowel-applied asbestw#aining drywall joint compound
on existing drywall being demolished or cut/patchader this Contract

Use of power tools that are fitted with dust cdibes equipped with a HEPA filter to cut,
shape, grind, drill, scrape, or abrade manufactpreducts containing asbestos.

Cleaning, maintaining, or removal of air-handlirgugoment in buildings where sprayed
fireproofing materials containing asbestos haventzmplied.

REFERENCES

Codes and standards referenced in this sectiontoefke latest edition thereof.

Canadian General Standards Board (CGSB)

A CAN/CGSB-1.205, Sealer for Application to Asbeskalsre-Releasing
Materials.

DEFINITIONS

HEPA vacuum: High Efficiency Particulate Air filed vacuum equipment with a filter
system capable of collecting and retaining fibnesater than 0.3 microns in any direction
at 99.97% efficiency.

Amended Water: Water with a non-ionic surfactanttiwg agent added to reduce water
tension to allow wetting of fibres.

Asbestos-Containing Materials (ACMs): Materialsnitited under Existing Conditions
(Article 1.7), including fallen materials and settldust.

Asbestos Work Area: Area where actual removal,isgand enclosure of spray or
trowel-applied asbestos-containing materials takase.

Authorized Visitors: Building Owner, Asbestos Abatnt Consultant or designated
representative , and persons representing regylagemcies.
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.10

A1

A2

13

14

Friable Material: Material that when dry can benchled, pulverized or powdered by
hand pressure and includes such material thatimhlled, pulverized or powdered.

Occupied Area: Any area of the building or worleghat is outside the Asbestos Work
Area.

Polyethylene sheeting sealed with tape: Polyetleyitteeting of type and thickness
specified sealed with tape along all edges, ar@emetrating objects, over cuts and tears,
and elsewhere as required to provide a continuolygiylene membrane to protect
underlying surfaces from water damage or damageehjants, and to prevent escape of
asbestos fibres through the sheeting into a clesm a

Glove Bag: Prefabricated glove bag as follows:

A Minimum thickness 0.25 mm (10 mil) polyvinyl-chlde bag.

Integral 0.25 mm (10 mil) thick polyvinyl-chloridgioves and elastic ports.
Equipped with reversible double-pull double thrapper on top.

Straps for sealing ends around pipe.

Must incorporate internal closure strip if it isde moved or used in more than
one specific location.

Uur wN

DOP Test: A testing method used to determine ttegiity of the Negative Pressure unit
using dioctyl phthalate (DOP) HEPA-filter leak test

Sprayer: Garden reservoir type sprayer or airlpesysequipment capable of producing a
mist or fine spray. Must be appropriate capacitysfmpe of work.

Negative pressure: A system that extracts air thréom work area, filters such
extracted air through a High Efficiency Particulafefiltering system, and discharges
this air directly outside work area to exteriotboiflding. This system shall maintain a
minimum pressure differential of 5 Pa relative dfagent areas outside of work areas, be
equipped with an alarm to warn of system breakd@md, be equipped with an
instrument to continuously monitor and automaticedicord pressure differences.

Airlock: A system for permitting ingress or egregghout permitting air movement
between a contaminated area and an uncontaminaagdtgpically consisting of two
curtained doorways at least 2 m apart.

Curtained doorway: An arrangement of closuresltmaingress and egress from one
room to another while permitting minimal air moverhbetween rooms, typically
constructed as follows: Place two overlapping shekpolyethylene over an existing or
temporarily framed doorway, secure each alongdpef the doorway, secure the
vertical edge of one sheet along one vertical gfdbe doorway, and secure the vertical
edge of the other sheet along the opposite vedidel of the doorway. Reinforce free
edges of polyethylene with duct tape and weighbibtitom edge to ensure proper
closing. Each polyethylene sheet shall overlap mgsmot less than 1.5 m on each side.
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Competent person: in relation to specific work, nea worker who:

A
2

3

Is qualified because of knowledge, training andegigmce to perform the work.

Is familiar with the provincial and federal lawsdawith the provisions of the
regulations that apply to the work.

Has knowledge of all potential or actual dangdndalth or safety in the work.

Non-Friable Material: material that when dry canbetcrumbled, pulverized or
powdered by hand pressure.

SUBMITTALS

Before commencing work:

A

N o o b

Obtain from the appropriate agency and submit tmé&is Representative all
necessary permits for transportation and dispdsadloestos waste. Ensure that
dump operator is fully aware of hazardous natunamaterial being dumped, and
proper methods of disposal. Submit proof satisfgdim Owner’s Representative
that suitable arrangements have been made to esaril/properly dispose of
asbestos waste.

Submit proof satisfactory to Owner’s Representatia all employees have had
instruction on the hazards of asbestos exposispirator use, dress, use of
showers, entry and exit from work areas, and @iéets of work procedures and
protective measures. Supervisory personnel shedl adiended an asbestos
abatement course, of not less than two days datajmproved by the Owner’s
Representative. Submit proof of attendance inohe fof a certificate. Minimum
of one Supervisor for every five workers.

Submit layout of proposed enclosures and deconttiamfacilities to Owner’s
Representative for review.

Submit documentation including test results foleseroposed for use.
Submit Provincial and/or local requirements for id@tof Project Form.
Submit proof of Contractor’s Asbestos Liability imance.

Submit proof satisfactory to the Owner’s Repredamdhat all employees have
respirator fitting and testing. Workers must badgted with the respirator that is
personally issued.

Submit Workplace Health, Safety and Compensatiom@ission status and
transcription of insurance.

Submit documentation including test results, fined #ammability data, and
Material Safety Data Sheets for chemicals or malenncluding but not limited
to the following:

A encapsulants;
.2 amended water;
3 slow-drying sealer.



NAFC P-18 L ab Renovation SECTION 02 82 00.02
Proj ect F6879-189222 ASBESTOSABATEMENT

PAGE 4

16
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REGULATORY REQUIREMENTS

Comply with Federal, Provincial, and local requiests pertaining to asbestos, provided
that in case of conflict among those requirementsith these specifications the more
stringent requirement applies. Comply with regolasi in effect at the time the work is
performed.

Follow Newfoundland Regulation of the Occupatioralie and Safety Act, Asbestos
Abatement Regulations, Latest Edition. All workdagined under this section must be
completed by a “Qualified Asbestos Abatement Camtrd (registered with the
Government of Newfoundland and Labrador)

Follow regulations for the transport of asbestostesaspecifically the Transportation of
Dangerous Goods Act, latest edition.

Follow regulations for the disposal of asbestosteyagpecifically Waste Management
Regulations and Waste Material Disposal Areas Reiguis.

EXISTING CONDITIONS

Prior to commencing of work, verify with Owner’s resentative, and review whether
an asbestos audit and/or Asbestos Management félam alace for the building.
Generally all wall finish joint compound is congidd to be Asbestos containing
materials above the Provincial acceptable threshold

Information contained in audits and plans are fegal information only and are not
necessarily representative of all asbestos congumaterials covered within the scope of
this project.

Notify Owner’'s Representative of materials beliet@dontain asbestos encountered
during the execution of work that is not contaiirethe audits and plans. Do not disturb
such materials until instructed by Owner’s Représere.

INSTRUCTION AND TRAINING

Before commencing work, provide to the Owner’'s Repntative satisfactory proof that
every worker has had instruction and training i lthzards of asbestos exposure, in
personal hygiene including dress and showers,tity and exit from the Asbestos Work
Area, in all aspects of work procedures includitayg bag procedures, and in the use,
cleaning, and disposal of respirators and protectigthing.

Instruction and training related to respiratordudes, at a minimum:

A Proper fitting of the equipment.

2 Inspection and maintenance of the equipment.
3 Disinfecting of the equipment.

4 Limitations of the equipment.
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Instruction and training must be provided by a cetapt, qualified person.

Supervisory personnel to complete required training

WORKER PROTECTION

A Protective equipment and clothing to be worn byke&os while in the Asbestos Work

Area includes:

A

A

Respirator equipped with HEPA filter cartridgesrqumally issued to the worker
and marked as to efficiency and purpose, and a&lokepto the Provincial
Authority having jurisdiction as suitable for thge of asbestos and the level of
asbestos exposure in the Asbestos Work Area.pbdable type filters are used,
provide sufficient filters so that workers can alshew filters following disposal
of used filters and before re-entering contaminare@s.

Disposable-type protective clothing that does eatlily retain or permit
penetration of asbestos fibres, consisting oflfollly covering including head
covering with snug-fitting cuffs at wrists, ankles\d neck.

.2 Each worker shall:

Remove street clothes in clean change room andmrgspirator with new

filters or reusable filters that have been testedatisfactory, clean coveralls and
head covers before entering Equipment and AccesmRor Asbestos Work
Area . All street clothes, uncontaminated footwéawels, and similar
uncontaminated articles shall be stored in cleamgl room.

Remove gross contamination from clothing beforgilgawork area then
proceed to Equipment and Access Room. Place comé®al worksuits in
receptacles for disposal with other asbestos -amoimiated materials Clean
outside of respirator with soap and water. Remesggirator; remove filters and
wet them and dispose of filters in the containewvjted for the purpose; and
wash and rinse the inside of the respirator. Wianmuse in the work area,
store work footwear in Equipment and Access Rooporicompletion of
asbestos abatement, dispose of footwear as corgtdiwaste or clean
thoroughly inside and out using soap and waterreafamoving from work area
or from Equipment and Access Room.

Provide facilities for washing and/or showering wheaving Asbestos Work
Area, which shall be used by every worker. Hot eold water supply is to be
provided in such a manner to allow workers to adjister temperature during
decontamination.

Enter the unloading room from outside dressedearticoveralls to remove
waste containers and equipment from the HoldingnRobthe Container and
Equipment Decontamination Enclosure system. No emskall use this system
as a means to leave or enter the work area.

3 Workers shall not eat, drink, smoke or chew gurtobacco at the work site except in

established clean room.
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4 Workers shall be fully protected with respiratonsl rotective clothing during
preparation of system of enclosures prior to conuimgnactual asbestos abatement.
5 Provide and post in Clean Change Room and in Ecgnipiaind Access Room the
procedures described in 1.9 of this section, if lodficial languages.
.6 Ensure that no person required to enter an Asb¥gtok Area has facial hair that affects
the seal between the respirator and the face.
1.10 VISITOR PROTECTION
A Provide protective clothing and approved respigatorAuthorized Visitors to work
areas.
2 Instruct Authorized Visitors in the use of proteeticlothing and respirators.
3 Instruct Authorized Visitors in proper procedurese followed in entering into and
exiting from work areas.
111 NOTIFICATION
A Not later than ten (10) working days before commamevork on this project notify the
Occupational Health and Safety Division in writiagl per Regulation 194/91, Section 34
Sub-Section (7). Provide telephone notification ieciately prior to start of work.
2 Notify Sanitary Landfill site.
3 Inform all sub-trades of the presence of friableegsos-containing materials identified in
the Existing Conditions.
4 Submit to the Owner’s Representative a copy afiaifications prior to the start of
work.
PART 2 PRODUCTS
2.1 MATERIALS
A All materials and equipment brought to work sitestriae in good condition and free of
asbestos, asbestos debris, and fibrous materialsogable items must be of new
materials only.
2 Polyethylene: Minimum 0.15 mm thick unless othepngpecified; in sheet size to
minimize joints.
3 Tape: Fibreglass reinforced duct tape suitablséating polyethylene under both dry

conditions and wet conditions using amended water.
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PART 3
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Wetting agent: 50% polyoxyethylene ester and 50%pgethylene ether, or other
material approved by Owner’s Representative, mixgld water in a concentration to
provide adequate penetration and wetting of asbesintaining material.

Asbestos waste containers: Metal or fibre - typmeptable to dump operator with tightly
fitting covers and 0.15 mm minimum thickness sdalg@blyethylene liners. Labelling
requirements: Affix a pre-printed cautionary asbsstarning, in both official languages,
that is clearly visible when ready for removal tspibsal site.

Encapsulants : Type 2 surface film forming typesSIA water based conforming to
CAN/CGSB-1.205, ULC listed.

Glove bag: Acceptable materials include safe-Tpgirbducts in configuration suitable
for work, or alternative material approved by adtlen during the tendering period in
accordance with the Instructions to Tenderers. &lmgs intended for use in more than
one location must be equipped with a reversibleptspull, double-throw zipper on the
top and at approximately the mid-section of the bag

Slow drying sealer: non-staining, clear, waterspédrsible type that remains tacky on
surface for at least 8 hours and designed for tinegse of trapping residual asbestos
fibres. Sealer shall have flame spread and smokalajged rating less than 50

EXECUTION

PREPARATION
Work Areas:

A Shut off and isolate air handling and ventilatigatems to prevent fibre dispersal
to other areas of the building during work phasendiict smoke tests to ensure
that duct work is airtight. Active return air duetithin the Asbestos Work Area
shall have all joints and seams rigid seal anckeall

2 Clean proposed work area using, where practicatid®A vacuum cleaning
equipment. If not practicable, use a wet cleanieghod. Do not use methods
that raise dust, such as dry sweeping, or vacuumsitgy other than HEPA
vacuum equipment.

3 Put negative pressure system in operation and peoatinuously from the time
the first polyethylene is installed to seal opesingtil final completion of the
work including final cleanup. Provide continuousnitoring of pressure
difference using an automatic recording instrument.

4 Seal off all openings such as corridors, doorwaysdows, skylights, ducts,
grilles, and diffusers, with polyethylene sheetiagled with tape.
5 Cover floor and wall surfaces with polyethyleneetivey sealed with tape. Cover

floors first so that polyethylene extends at |81 mm up walls then cover
walls to overlap floor sheeting.
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.6 Build airlocks at all entrances to and exits fromrkvarea so that work area is
always closed off by one curtained doorway whenkexs enter or exit.
7 At each access to work areas install warning sigi®th official languages in

upper case "Helvetica Medium" letters reading dswis where the number in
parentheses indicates the font size to be useAUTION ASBESTOS
HAZARD AREA (25 mm) NO UNAUTHORIZED ENTRY (19 mm) WAR
ASSIGNED PROTECTIVE EQUIPMENT (19 mm) BREATHING AESTOS
DUST MAY CAUSE SERIOUS BODILY HARM (7 mm)".

.8 After work area isolation , remove heating, veriig, and air conditioning
filters, pack in sealed plastic bags 0.15 mm mimmthick and treat as
contaminated asbestos waste. Remove ceiling - redwiijects such as lights,
partitions, other fixtures not previously sealef] ahd other objects that interfere
with asbestos removal, as directed by Owner’s Reprtative. Use localized
water spraying during fixture removal to reducedidispersal.

9 Maintain emergency and fire exits from work argagstablish alternative exits
satisfactory to Provincial Fire Commissioner.

.10 Where application of water is required for wettagpestos-containing materials,
shut off electrical power, provide 24 volt safdghting and ground fault
interrupter circuits on power source for electriwalls, in accordance with
applicable CSA Standard. Ensure safe installatfarieztrical lines and
equipment.

A1 After preparation of work area and Decontaminakmglosure Systems remove
plaster ceilings, including lath, furring, channddangers, wires, clips, and
dispose of as contaminated waste in specified cwrtg Spray ceiling debris
and immediate work area with amended water (saritief in Section 1.4.2) to
reduce dust, as work progresses.

2 Worker Decontamination Enclosure System:

A Worker Decontamination Enclosure System shall cise@n Equipment and
Access Room, a Wash Area Room, and a Clean Roofol|@ss:

A Equipment and Access Room: Build an Equipment arckfs Room
between Wash Area Room and work area, with twaamet doorways,
one to the Wash Area Room and one to work arestallrportable toilet,
waste receptor, and storage facilities for worksehs'es and any
protective clothing to be reworn in work area. Hguipment and
Access Room shall be large enough to accommodatifiggl facilities,
any other equipment needed, and at least one wallk@ring him /her
sufficient space to undress comfortably.

2 Wash Area Room: Build a Wash Area Room betweerCtean Room
and Equipment and Access Room, with two curtairemhdays, one to
the Clean Room and one to Equipment and Access Reawide a
constant supply of hot and cold or warm water. Ri®piping and
connect to water sources and drains. Pump wasts tabugh a 5
micrometre filter system acceptable to Owner’s Reentative before
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directing into drains. Provide soap, clean towelsd appropriate
containers for disposal of used respirator filters.

3 Clean Room: Build a Clean Room between the Wash R@om and
clean areas outside of enclosures, with two cuethdoorways, one to
outside of enclosures and one to Wash Area Rooowid® lockers or
hangers and hooks for workers' street clothes ansigmal belongings.
Provide storage for clean protective clothing aegpiratory equipment.
Install a mirror to permit workers to fit respirggeequipment properly.

3 Container and Equipment Decontamination Enclosystet:

A

Container and Equipment Decontamination Enclosyste®n consists of a

Staging Area within the work area, a Holding Roamg an Unloading Room.

The purpose of this system is to provide a meadgtontaminate waste

containers, scaffolding, waste and material coetainvacuum and spray
equipment, and other tools and equipment for wiiiehWorker
Decontamination Enclosure System is not suitable.

A Staging Area: Designate a Staging Area in the vaogla for gross
removal of dust and debris from waste containedseuipment,
labelling and sealing of waste containers, and teany storage pending
removal to Washroom. Staging Area shall have ametl doorway to
the Washroom.

2 Holding Room: shall be of sufficient size to accoottate at least two
waste containers and the largest item of equipmsed.
3 Unloading Room: Build an Unloading Room betweenHioéding Room

and outside, with two curtained doorways, one &Hlolding Room and
one to outside.

A4 Construction of Decontamination Enclosures:

A

Build suitable framing for enclosures or use ergtiooms where convenient,
and line with polyethylene sheeting sealed witketap

2 Build curtained doorways between enclosures soswhah people move through
or when waste containers and equipment are movedgh a doorway, one of
the two closures comprising the doorway always reselosed.

5 Separation of Work Areas from Occupied Areas:
A Separate parts of the building required to remainse from parts of the building

used for asbestos abatement by means of an aioghér system constructed as
follows:

A Build suitable floor to ceiling lumber or metal dtframing, cover with
polyethylene sheeting sealed with tape, and appiyrOminimum thick
plywood. Seal all joints between plywood sheets laetaveen plywood
and adjacent materials with surface film formingeysealer, to create an
airtight barrier.

2 Cover plywood barrier with polyethylene sealed wi#the, as specified
for work areas.
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.6 Maintenance of Enclosures:
1 Maintain enclosures in tidy condition.

3.2

33

2 Ensure that barriers and polyethyene linings dexbely sealed and taped.
Repair damaged barriers and remedy defects imneddigbon discovery.

3 Visually inspect enclosures at the beginning oheaorking period.
4 Use smoke methods to test effectiveness of bamiben directed by Owner’s
Representative.
7 Asbestos Abatement work shall not commence until:
A Arrangements have been made for disposal of waste.
2 For wet stripping techniques, arrangements have begle for containing,
filtering, and disposal of waste water.
3 Work area and decontamination enclosures and gktite building required to
remain in use are effectively segregated.
4 Tools, equipment , and materials waste contairrersahand.
5 Arrangements have been made for building security.
.6 Warning signs specified in PART 3 are displayednetsecess to contaminated
areas is possible.
v All notifications have been completed and otheppratory steps have been
taken.
SUPERVISION
A A minimum of one Supervisor for every five workéssequired. Refer to Asbestos

Abatement Regulations for definition and trainirfigsopervisor.

2 An approved Supervisor must remain within the Atsle8Vork Area at all times during

the disturbance, removal, or other handling of sisisecontaining materials.

ASBESTOSREMOVAL

A Before removing asbestos:

A Prepare site.

2 Spray asbestos material with water containing peeified wetting agent, using
airless spray equipment capable of providing at'naigplication to prevent
release of fibres. Saturate the asbestos mateffaiently to wet it to the
substrate without causing excess dripping. Sprayasibestos material repeatedly
during work process to maintain saturation and ittinmze asbestos fibre
dispersion.

2 Remove the saturated asbestos material in sméailbsscDo not allow saturated asbestos

to dry out. As it is being removed pack the mateniagzealable plastic bags 0.15 mm
minimum thick and place in labelled containerstfansport.
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Seal filled containers. Clean external surfacesoilnghly by wet sponging. Remove from
immediate working area to Staging Area. Clean extiesurfaces thoroughly again by
wet sponging before moving containers to decontatiun Washroom. Wash containers
thoroughly in decontamination Washroom, and stodddlding Room pending removal
to Unloading Room and outside. Ensure that contaiare removed from the Holding
Room by workers who have entered from uncontamihateas dressed in clean
coveralls.

After completion of stripping work, all surfacesifn which asbestos has been removed
shall be wire brushed and wet-sponged to remowasilile material. During this work
keep the surfaces wet.

Where Owner’'s Representative decides complete rehodasbestos-containing material
is impossible due to obstructions such as strulctaeanbers or major service elements,
and provides a written direction, encapsulate thtenal as follows:

A Apply surface film forming type sealer to providé85 mm minimum dry film
thickness over sprayed asbestos surfaces. Applg asiless spray equipment to
avoid blowing off fibres.

After wire brushing and wet sponging to removehlsiasbestos, and after encapsulating
asbestos-containing material impossible to remavet clean the entire work area
including the Equipment and Access Room, and eqelippmased in the process. After a
24 hour period to allow for dust settling, wet eléhese areas and objects again. During
this settling period no entry, activity, or ventitan will be permitted.

FINAL CLEANUP

Remove polyethylene sheet by rolling it away fromdls/to centre of work area. Vacuum
all visible asbestos-containing particles obseidwthg cleanup, immediately, using
HEPA vacuum equipment.

Place polyethylene seals, tape, cleaning matet@hing, and other contaminated waste
in plastic bags and sealed labelled waste contafoetransport.

Work areas, Equipment and Access Room, Wash AreanRand other enclosures that
may be contaminated shall be included in the clgan-

Sealed waste containers and all equipment usdxiwaork shall be included in the
cleanup and shall be removed from work areas haaontainer and Equipment
Decontamination Enclosure System, at an approgiiagein the cleaning sequence.

A final check shall be carried out to ensure tlatlost or debris remains on surfaces as a
result of dismantling operations and air-monitorgingll be carried out again to ensure
that asbestos levels in the building do not exéegd fibres/cc. Repeat cleaning using
HEPA vacuum equipment, or wet cleaning methods a/feasible, in conjunction with
sampling until levels meet this criteria.
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3.6

As work progresses, and to prevent exceeding dlaikiorage capacity on site, remove
sealed and labelled containers containing asbestste and dispose of to authorized
disposal area in accordance with requirementsspiodial authority. Ensure that each
shipment of containers transported to dump is apemed by Contractor's
representative who shall ensure that dumping i® doccordance with governing
regulations.

AIR MONITORING

From commencement of work until completion of cliegroperations , air samples will
be taken on a daily basis both inside and outdideodk area enclosure in accordance
with Asbestos Abatement Regulations (personalppetdr and clearance) and
conforming to applicable NIOSH sampling protoc@: NIOSH 7400)

Results of air monitoring inside the work area Ww#l used to establish the type of
respirators to be used. Workers may be requirecetr sample pumps for up to full-shift
periods. If fibre levels are above the safety faofdhe respirators in use, the abatement
will be stopped, means of dust suppression wilybyglied, and a higher safety factor in
respiratory protection will be used by all persorside the enclosure. If air monitoring
shows that areas outside work area enclosure®atamsinated, these areas shall be
enclosed, maintained and cleaned, in the same maasrikat applicable to work areas.

During the course of the work, fibre content of éwewill be measured by a PCM test. If
PCM measurements exceed 0.10 f/cc work will bepstdpuntil procedures are corrected.

Conduct final air monitoring as follows: After tiesbestos Work Area has passed a
visual inspection, an acceptable coat of lock-dagent has been applied to all surfaces
of the enclosure, and an appropriate setting pdrasdpassed, perform air monitoring
within the Asbestos Work Area. Final air monitorimgults must show fibre levels of
less than 0.10 f/cc. If air monitoring results sHiwe levels in excess of 0.10 f/cc, re-
clean the work area and apply another acceptalteoédock-down agent to all surfaces.
Repeat as necessary until fibre levels are less@tid f/cc.

INSPECTION

Inspection of the Asbestos Work Area will be perfed to confirm compliance with the
requirements of the specifications and governirtgaities. Deviation from the Asbestos
Abatement Regulations is not accepted without @pproval of the governing authority.
Any deviation from these requirements that havebeein approved in writing by the
Owner’s Representative and the governing authordy result in a stoppage of work, at
no cost to the Owner.

The Owner's Representative is empowered to insgufaerence to specific procedures
and materials, and to inspect for final cleanlireasd completion. Additional labour or
materials expended by the Contractor to providéopmance to the level specified shall
be at no additional cost.
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3 The Owner's Representative is empowered to ordgbugdown of work when a leakage

of asbestos from the Asbestos Work Area has oatmés likely to occur. Additional

labour or materials expended by the Contractordeige performance to the level
specified shall be at no additional cost.

END OF SECTION
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PART 1 GENERAL

11 RELATED SECTIONS

12

Section 01 33 00 - Submittal Procedures.
Section 01 61 00 — Common Product requirements.

Section 01 74 21 — Construction/Demolition Wastenbtgement and Disposal.

REFERENCES

American Society for Testing and Materials, (ASTM)
A ASTM A53/A53M, Specification for Pipe, Steel, Blagkd Hot-Dipped, Zinc-
Coated Welded and Steamless.

2 ASTM A269, Specification for Seamless and WeldedtAnitic Stainless Steel
Tubing for General Service.

3 ASTM A307, Specification for Carbon Steel Bolts &étdds, 60,000 PSI
Tensile Strength.

Canadian General Standards Board (CGSB)

A CAN/CGSB 1.153, High-Build, Gloss Epoxy Coating.
Canadian Standards Association (CSA)

A CAN/CSA-G40.20/G40.21, General Requirements fotdlobr Welded
Structural Quality Steel.

2 CAN/CSA-G164, Hot Dip Galvanizing of Irregularly &bed Articles.
3 CSA S16, Design of Steel Structures.

4 CSA W48, Filler Metals and Allied Materials for MetArc Welding
(Developed in co-operation with the Canadian Wejdireau).

5 CSA W59, Welded Steel Construction (Metal Arc Wed)i

The Environmental Choice Program

A CCD-047, Architectural Surface Coatings.
2 CCD-048, Surface Coatings - Recycled Water-borne.

Green Seal Environmental Standards (GS)

A GS-11, Paints and Coatings.
The Master Painters Institute (MPI)

A Architectural Painting Specification Manual.
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13 SUBMITTALS
A Product Data:
A Submit manufacturer's printed product literatupgcifications and data sheet
2 Submit two copies of WHMIS MSDS - Material SafetatB Sheets. Indicate
VOC's:
A For finishes, coatings, primers and paints.
2 Shop Drawings
A Indicate materials, core thicknesses, finishesneotions, joints, method of
anchorage, number of anchors, supports, reinfoncerdetails, and accessories.
14 QUALITY ASSURANCE
A Test Reports: Submit Certified test reports showeimgppliance with specified
performance characteristics and physical properties
2 Certificates: Submit Product certificates signedignufacturer certifying materials
comply with specified performance characteristied eriteria and physical requirements.
15 DELIVERY, STORAGE, AND HANDLING
A Deliver, store, handle and protect materials iroed@nce with Section 01 61 00 -
Common Product Requirements.
2 Cover exposed stainless steel surfaces with pessmsitive heavy protection paper or
apply strippable plastic coating, before shippimgpb site.
3 Leave protective covering in place until final ele®y of building. Provide instructions
for removal of protective covering.
PART 2 PRODUCTS
2.1 MATERIALS
A Steel sections and plates: to CAN/CSA-G40.20/G4052ade 300W.
2 Steel pipe: to ASTM A53/A53M standard weight, galizeed finish.
3 Welding materials: to CSA W59.
4 Welding electrodes: to CSA W48 Series.

Bolts and anchor bolts: to ASTM A307.
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2.2 FABRICATION
A Fabricate work square, true, straight and acctoatequired size, with joints closely

fitted and properly secured.

2 Use self-tapping shake-proof flat round oval heastdws on items requiring assembly
by screws or as indicated.
3 Where possible, fit and shop assemble work, readgriection.
4 Ensure exposed welds are continuous for lengtlad gint. File or grind exposed
welds smooth and flush.
2.3 FINISHES
A Shop coat primer: in accordance with chemical camepolimits and restrictions
requirements and VOC limits of GS-11.
24 SHOP PAINTING
A Apply one shop coat of primer to metal items, v@ieeption of galvanized or concrete
encased items.
2 Use primer unadulterated, as prepared by manuctaint on dry surfaces, free from
rust, scale, grease. Do not paint when temper#uogver than 7 degrees C.
3 Clean surfaces to be field welded; do not paint.
25 SNORKLE HOOD SUPPORTS
A Steel pipe: 76x6.4 mm HSS
2 Steel plate and gussets: 6.4mm
3 Shop coat prime interior supports after fabrication
PART 3 EXECUTION
31 ERECTION
A Do welding work in accordance with CSA W59 unlgsscified otherwise.
2 Erect metalwork square, plumb, straight, and tageurately fitted, with tight joints and
intersections.
3 Provide suitable means of anchorage acceptablevtes Representative such as

dowels, anchor clips, bar anchors, expansion bolsshields, and toggles.
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3.2

3.3

34

Exposed fastening devices to match finish and bbepadible with material through
which they pass.

Provide components for building by other sectionadgcordance with shop drawings and
schedule.

Make field connections with bolts to CAN/CSA-S16 weeld.

Hand items over for casting into concrete or buatdinto masonry to appropriate trades
together with setting templates.

Touch-up rivets, field welds, bolts and burnt arasched surfaces after completion of
erection with primer.

Touch-up primer where burned by field welding.

SNORKEL HOOD SUPPORTS

Install supports anchored to concrete structurecandected to Owner-supplied hood
assembly as indicated.

CLEANING

Perform cleaning after installation to remove carion and accumulated
environmental dirt.

Upon completion of installation, remove surplus eniais, rubbish, tools and equipment
barriers.

PROTECTION

Protect installed products and components from dendaring construction.

Repair damage to adjacent materials caused by fabratations installation

END OF SECTION
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PART 1 GENERAL
11 RELATED SECTIONS

12

13

14

15

Section 01 33 00 - Submittal Procedures.

Section 01 45 00 - Quality Control.

Section 01 74 21 - Construction/Demolition Wastenklgement and Disposal.
Section 01 78 00 - Closeout Submittals.

Section 09 53 00.01 - Acoustical Suspension.

REFERENCES

American Society for Testing and Materials (ASTM)

A ASTM E1264, Classification for Acoustical Ceilingd@ucts.
Canadian General Standards Board (CGSB)

A CAN/CGSB-92.1, Sound Absorptive Prefabricated AticakUnits.
Canadian Standards Association (CSA)

A CSA B111, Wire Nails, Spikes and Staples.

Underwriters Laboratories of Canada (ULC)

A CAN/ULC-S102, Surface Burning Characteristics ofl@ing Materials and
Assemblies.

SUBMITTALS

Submit duplicate full size samples of each typeauatical units.

REGULATORY REQUIREMENTS

Fire-resistance rated floor/ceiling and roof/cejlasssembly: certified by a Canadian
Certification Organization accredited by Standadsincil of Canada.

ENVIRONMENTAL REQUIREMENTS
Permit wet work to dry before commencement of itegian.

Maintain uniform minimum temperature of A6 and humidity of 20 - 40% before
and during installation.

Store materials in work area 48 hours prior toailtetion.
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1.6 EXTRA MATERIALS
A Provide extra materials of acoustic units in acaong with Section 01 78 00 -

Closeout Submittals.

2 Provide acoustical units amounting to 2% of grasbng area for each pattern and
type required for project.

3 Extra materials to be from same production rumatalled materials.
4 Clearly identify each type of acoustic unit, indlugl colour and texture.
5 Deliver to Owner’s Representative, upon completbthe work of this section.
.6 Store where directed by Owner’s Representative.
17 CLOSEOUT SUBMITTALS
A Provide maintenance data for acoustical ceiling$nfcorporation into manual

specified in Section 01 78 00 — Closeout Submittals

PART 2 PRODUCTS

2.1 MATERIALS
A Mineral fibre acoustic units for suspended ceiiygtem: to CAN/CGSB-92.1.

Flame spread rating of 25 or less in accordande @GAN/ULC-S102.
Smoke developed 50 or less in accordance with CARA3102.
Noise reduction coefficient (NRC) designation &9.

Ceiling Attenuation Class (CAC), in accordance vABTM E1264.
Wash ability: in accordance with ASTM D4828

Scrub ability: in accordance with ASTM 02486

Light reflectance: 75%.

Edge type square.

Colour white.

Size 610 x 610 and 610x1220 x 19 mm thick.

Shape flat.

© 0 ~NOUNWN R

N
= O

PART 3 EXECUTION

31 EXAMINATION

A Do not install acoustical panels and tiles untifkvabove ceiling has been inspected
by Owner’s Representative.
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3.2

33

34

35

INSTALLATION

Install acoustical panels and tiles in ceiling ®msgion system.

In fire rated ceiling systems, secure lay-in pameth hold-down clips and protect
over light fixtures, diffusers, air return grillasd other appurtenances according to
Certification Organizations design requirements.

APPLICATION

Install acoustical units parallel to building linegth edge unit not less than 50% of
unit width. Refer to reflected ceiling plan.

Scribe acoustic units to fit adjacent work buthjeitight, terminate edges with
moulding.

INTERFACE WITH OTHER WORK
Coordinate with Section 09 53 00.01 — Acousticafunsion.

Co-ordinate ceiling work to accommodate componehtgher sections, such as light
fixtures, diffusers, speakers, sprinkler headgeduilt into acoustical ceiling
components.

COMMISSIONING
Train user staff in the care, cleaning and replagerof acoustical ceiling tile.

Acceptance of maintenance material turned ovemeo.

END OF SECTION
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PART 1 GENERAL

11 RELATED SECTIONS

12

13

14

15

Section 01 33 00 - Submittal Procedures
Section 01 74 21 - Construction/Demolition Wastenktgement and Disposal.

Section 09 51 13 - Acoustical Panel Ceilings.

REFERENCES
American Society for Testing and Materials (ASTMelmational)

A ASTM C635, Specifications for the Manufacture, Berfance and Testing of
Metal Suspension Systems for Acoustical Tile angHlraPanel Ceilings.

2 ASTM C636, Practice for Installation of Metal Caii Suspension Systems for
Acoustical Tile and Lay-In Panels.

DESIGN REQUIREMENTS
Maximum deflection: 1/360th of span to ASTM C635leltion test.

SUBMITTALS

Submit reflected ceiling plans for special gridteats as indicated.

Indicate lay-out, insert and hanger spacing antemasg details, splicing method for
main and cross runners, location of access sptin@sge in level details, access door
dimensions, and locations and acoustical unit sataeiling fixture lateral bracing and
accessories.

Submit one representative model of each type cedlirspension system.

Ceiling system to show basic construction and abBgrmeatment at walls, recessed
fixtures, splicing, interlocking, finishes, acousiti unit installation.

REGULATORY REQUIREMENTS

Fire-resistance rated suspension system: cerbiffeal Canadian Certification
Organization accredited by Standards Council ofadan
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PART 2 PRODUCTS
21 MATERIALS
A Intermediate duty system to ASTM C635.
2 Basic materials for suspension system: commeraiality cold rolled steel, zinc coated.
3 Suspension system: non fire rated, made up asv®llo
A two directional exposed tee bar grid.
4 Exposed tee bar grid components: shop painted Sagen white colour. Components die
cut. Main tee with double web, rectangular bulb 2&dnm rolled cap on exposed face.
Cross tee with rectangular bulb; web extended it foositive interlock with main tee
webs; lower flange extended and offset to providethf intersection.
5 Hanger wire: galvanized soft annealed steel wire.
A 3.6 mm diameter for access tile ceilings.
.6 Hanger inserts: purpose made.
7 Accessories: splices, clips, wire ties, retaineid wall moulding to be shadow mould, to
complement suspension system components, as recaiathey system manufacturer.
PART 3 EXECUTION
31 INSTALLATION
A Installation: in accordance with ASTM C636 excepiene specified otherwise.
2 Install suspension system to manufacturer's intstms.
3 Do not erect ceiling suspension system until wdrénva ceiling has been inspected by
Owner’s Representative.
4 Secure hangers to overhead structure using attathmethods acceptable to Owner’s
Representative.
5 Install hangers spaced at maximum 1200 mm centicksvithin 150 mm from ends of
main tees.
.6 Lay out system according to reflected ceiling plan.
7 Ensure suspension system is co-ordinated withitocaf related components.
.8 Install wall moulding to provide correct ceilingipket.
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9 Completed suspension system to support super-irddoads, such as lighting fixtures
diffusers grilles and speakers.
.10 Support at light fixtures and diffusers with adalital ceiling suspension hangers within
150 mm of each corner and at maximum 600 mm arpenidheter of fixture.
A1 Interlock cross member to main runner to provig@rassembly.
12 Frame at openings for light fixtures, air diffusespeakers and at changes in ceiling
heights.
.13 Install access splines to provide 10% ceiling asces
14 Finished ceiling system to be square with adjoiniradjs and level within 1:1000.
3.2 CLEANING
A Touch up scratches, abrasions, voids and othectdafepainted surfaces.

END OF SECTION
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PART 1 GENERAL

1.1 Related Sections

12

13

14

15

16

PART 2

Section 01 60 00 - Common Product Required.
Section 01 74 21 - Waste management and Disposa
Work Included Herein

Supply and installation of material specifiedler this section and other related materials
for the completion of work to areas indicated.

Storage and Materials

Store and mix materials in a room or spacegassi for this purpose. Keep this room or
space neat and clean at all times and under latkeyn Make good any damage.

Scaffolding

Provide scaffolding and ladders: support stdifig directly from the floor, inde-
pendently of other parts of the structure.

Protection

Protect floors, equipment and adjacent surffroas splattering, over-brushing and over-
spraying. Thoroughly clean off finishing materidtem adjacent surfaces which may
become splattered, over-brushed and over-sprayed.

Remove oily rags, waste and other similar conilblesmaterials from the building every
night and under no circumstances allow them to ractate. Take every precaution to
avoid spontaneous combustion.

Before commencing work remove cover platesearfise devices, surface hardware,
frames of lighting fixtures and other similar itemReplace them in approved manner af-
ter paintng has hardened.

Testing

Testing to determine the dry film thickness éimel number of coats shall be performed
by a qualified testing agency and paid for by tlat@actor.

Do not apply the second or third coats withdataiming approval from the Consultant.

PRODUCTS
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21

PART 3

31

3.2

Materials

Paint: to CGSB Standard as manufactured bgthedard Manufacturing Company Ltd.
or approved equal, except as otherwise noted. utoloy Consultant.

Paint materials for each coating formula to mEpcts of a single manufacturer.

EXECUTION

Preparation of Surfaces

Prepare wood surfaces to CGSB 85GP1M

A Use CGSB 1 GP-126M-Amdt-Jul-78 vinyl sealegroknots resinous areas.
2 Apply wood paste filler to nail holes and dwc

3 Tint filler to match stains for stained woodw.o

Prepare plaster and wallboard surfaces to C&sBP-33M. Fill minor cracks with
plaster patching compound.

Vacuum fibre acoustic tile and insulation comgrsurfaces.
Application

Apply paint materials to CGSB 85-GP seriesddiatls and in accordance with materials
manufacturer's recommendations.

Interior painting shall not be undertaken atgenatures below 2@ and in any case do
not apply semi-gloss or glossy finish in temperesuower than 1%.

Do not apply paint finish in areas where dustesmg generated.

Lightly sand finishes between coats to removeals visible from a distance of 1.5 me-
ters.

Make work uniform in sheen, colour and textund &ee from brush marks, sags, crawls,
runs or other defects.

Do not paint in or finish uncleaned or improgeréntilated areas.

Existing painted surfaces with a semi-glosssfinghall be rubbed down with steel wool
to obtain a dull surface before applying a lateseyaaint.
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3.3

34

Painting Schedule

Apply the number of coats of specified material the designated surfaces as specified,
to manufacturer's written instructions.

The contractor shall receive approval of eawdt before applying the next coat.

The second coat of paint shall be of a slighglgter shade from the finish coat, and the
prime coat a slightly lighter shade from the secooat.

Interior Finishes

For gypsum board walls except as otherwisedhapgly:
- One coat latex primer - sealer 1-GP-119M
- Two Coats semi-gloss finish(color chosen by owrdrGP-100M

For gypsum board ceilings except as otherwagedhapply:
- One coat latex primer-sealer 1-GP-119M.
- Two coats low gloss finish 1-GP-100M.

For concrete block walls apply:

- One coat latex block filler CAN/CGSB 1.188.

- Two coats semi-gloss enamel CAN/CGSB 1.57.
- Finish coat: semi-gloss.

For wood work (carpentry) to receive naturaisi apply.

- One coat wood filler

- One coat solvent base stain, Type 2, Class Bj-8ansparent.

- One coat lacquer sanding seal, three coats ladgG#-150, Type 1, Class B, Satin.

For shop primed ferrous metal surfaces apply:

- Touch up shop primer as provided by fabricator.
- One coat Marine Alkyd Metal Primer 1-GP-48M
- Two coats Low-Gloss Enamel 1-GP-202.

END OF SECTION
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PART 1 GENERAL

11 RELATED SECTIONS

A Section 01 33 00 - Submittal Procedures.
2 Section 01 74 21 - Construction / Demolition Wademnagement and Disposal.
3 Section 01 78 00 - Closeout Submittals.
1.2 SUBMITTALS
A Submittals: in accordance with Section 01 33 0Qbrfittal Procedures.

2 Shop drawings; submit drawings stamped and sigmeddproval by Owner’s

Representative.
3 Shop drawings to show:
A Mounting arrangements.
2 Operating and maintenance clearances.

4 Shop drawings and product data accompanied by:

A Detailed drawings of bases, supports, and anchts. bo
2 Acoustical sound power data, where applicable.

3 Points of operation on performance curves.

4 Manufacturer to certify current model production.

5 Certification of compliance to applicable codes.

5 In addition to transmittal letter referred to incBen 01 33 00 - Submittal Procedures:
use MCAC "Shop Drawing Submittal Title Sheet". ItiBnsection and paragraph
number.

.6 Closeout Submittals:

A Provide operation and maintenance data for incatpor into manual specified
in Section 01 78 00 - Closeout Submittals.

2 Operation and maintenance manual approved by,iaadcbpies deposited
with, Owner’s Representative before final inspattio

3 Operation data to include:
A Control schematics for systems including environtalecontrols.
2 Description of systems and their controls.
3 Description of operation of systems at various fotdjether with reset

schedules and seasonal variances.
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4 Operation instruction for systems and component.
5 Description of actions to be taken in event of pquént failure.
.6 Valves schedule and flow diagram.
7 Colour coding chart.
4 Maintenance data to include:
A Servicing, maintenance, operation and trouble-shganstructions for
each item of equipment.
2 Data to include schedules of tasks, frequencystomjuired and task
time.
5 Performance data to include:
A Equipment manufacturer's performance datasheetspwint of
operation as left after commissioning is complete.
2 Equipment performance verification test results.
3 Special performance data as specified.

4 Testing, adjusting and balancing reports as sgetifi Section 23 05 93
- Testing, Adjusting and Balancing for HVAC.

.6 Approvals:

A Submit 2 copies of draft Operation and Maintenavieaual to Owner’s
Representative for approval. Submission of indigldiata will not be
accepted unless directed by Engineer / Architect.

2 Make changes as required and re-submit as dirbgt€tvner’'s
Representative.
4 Additional data:
A Prepare and insert into operation and maintenarecrial additional

data when need for it becomes apparent during fepe:ciemonstrations
and instructions.

.8 Site records:

A Owner’s Representative will provide 1 set of repratlle mechanical
drawings or AutoCAD files. Provide sets of whiténps as required for
each phase of work. Mark changes as work progresskas changes
occur. Include changes to existing mechanical systeontrol systems
and low voltage control wiring.

2 Transfer information weekly to reproducibles, ravisreproducibles to
show work as actually installed.

3 Use different colour for each service.

4 Make available for reference purposes and inspectio

9 As-built drawings:

A Prior to start of Testing, Adjusting and BalancfogHVAC, finalize
production of as-built drawings.
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2 Identify each drawing in lower right hand cornetdtters at least 12 mm

13

A

2
1.4

A

2
15

A
PART 2
2.1

A

high as follows: - "AS BUILT DRAWINGS: THIS DRAWINGIAS
BEEN REVISED TO SHOW MECHANICAL SYSTEMS AS
INSTALLED" (Signature of Contractor) (Date).

3 Submit to Owner’s Representative for approval aaftercorrections as
directed.

4 Perform testing, adjusting and balancing for HVAgihg as-built
drawings.

5 Submit completed reproducible as-built drawingdw@perating and
Maintenance Manuals.

.10 Submit copies of as-built drawings for inclusiorfimal TAB report.

QUALITY ASSURANCE

Quality Assurance: in accordance with Section 00@5 Quality Control.

Health and Safety Requirements: do constructionpaiional health and safety in
accordance with Section 01 35 29.06 - Health arfet$s&equirements.

MAINTENANCE

Furnish spare parts in accordance with Section80a07- Closeout Submittals as
follows:

A One filter cartridge or set of filter media for &ddter or filter bank in addition
to final operating set.

Provide one set of special tools required to sereiguipment as recommended by
manufacturers and in accordance with Section 00078Closeout Submittals.

DELIVERY, STORAGE, AND HANDLING

Waste Management and Disposal:

A Construction/Demolition Waste Management and Diap@eparate waste
materials for reuse and recycling in accordanch @éction 01 74 21 -
Construction/Demolition Waste Management and Diapos

PRODUCTS

MATERIALS

All materials used on this project shall be new &% approved unless noted
otherwise.
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PART 3 EXECUTION

3.1 PAINTING, REPAIRS AND RESTORATION

3.2

3.3

3.4

Do painting in accordance with Section 09 91 2&eriior Painting.
Prime and touch up marred finished paintwork toamatriginal.

Restore to new condition, finishes which have dgmaged.

CLEANING

Clean interior and exterior of all systems inclyggstrainers. Vacuum interior of
ductwork and air handling units.

FIELD QUALITY CONTROL

Site Tests: conduct following tests in accordanith ection 01 45 00 - Quality Control
and submit report as described in PART 1 - SUBMITBA

A Submit tests as specified in other sections ofgpecification.

Manufacturer's Field Services:

A Obtain written report from manufacturer verifyingnepliance of Work, in
handling, installing, applying, protecting and elewy of product and submit
Manufacturer's Field Reports as described in PARBUBMITTALS.

2 Provide manufacturer's field services consistingrofluct use recommendations
and periodic site visits for inspection of produrstallation in accordance with
manufacturer's instructions.

3 Schedule site visits, to review Work, as direcie@ART 1 - QUALITY
ASSURANCE.

DEMONSTRATION
Owner’s Representative will use equipment and syster test purposes prior to
acceptance. Contractor to supply labour, mateaiad, instruments required for testing.

Supply tools, equipment and personnel to demoresténadl instruct operating and
maintenance personnel in operating, controllingystthg, trouble-shooting and
servicing of all systems and equipment during ragulork hours, prior to acceptance.

Use operation and maintenance manual, as-builtidggwand audio visual aids as part
of instruction materials.

Instruction duration time requirements as specifiedppropriate sections.

Owner’s Representative may record these demorwsisatn video tape for future
reference.
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3.5 PROTECTION
A Protect equipment and systems openings from dist, @nd other foreign materials with

materials appropriate to system

END OF SECTION
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PART 1 GENERAL

11 RELATED SECTIONS

12

Section 01 33 00 - Submittal Procedures.

Section 01 74 21 - Construction / Demolition Wademnagement and Disposal.

Section 01 78 00 - Closeout Submittals.

SUBMITTALS
Submittals: in accordance with Section 01 33 0Qbrfittal Procedures.

Shop drawings; submit drawings stamped and sigmeddproval by Owner’s
Representative.

Shop drawings to show:

A
2

Mounting arrangements.
Operating and maintenance clearances.

Shop drawings and product data accompanied by:

2w ik

5

Detailed drawings of bases, supports, and anchts. bo
Acoustical sound power data, where applicable.
Points of operation on performance curves.
Manufacturer to certify current model production.
Certification of compliance to applicable codes.

In addition to transmittal letter referred to incBen 01 33 00 - Submittal Procedures:
use MCAC "Shop Drawing Submittal Title Sheet". ItiBnsection and paragraph
number.

Closeout Submittals:

A

Provide operation and maintenance data for incatpor into manual specified
in Section 01 78 00 - Closeout Submittals.

Operation and maintenance manual approved by,iaadcbpies deposited
with, Owner’s Representative before final inspattio

Operation data to include:

A Control schematics for systems including environtalecontrols.
2 Description of systems and their controls.
3 Description of operation of systems at various fotdjether with reset

schedules and seasonal variances.
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4 Operation instruction for systems and component.
5 Description of actions to be taken in event of pquént failure.
.6 Valves schedule and flow diagram.
7 Colour coding chart.
4 Maintenance data to include:
A Servicing, maintenance, operation and trouble-shganstructions for
each item of equipment.
2 Data to include schedules of tasks, frequencystomjuired and task
time.
5 Performance data to include:
A Equipment manufacturer's performance datasheetspwint of
operation as left after commissioning is complete.
2 Equipment performance verification test results.
3 Special performance data as specified.
4 Testing, adjusting and balancing reports as sgetifi Section 23 05 93

- Testing, Adjusting and Balancing for HVAC.

.6 Approvals:

A

Submit 2 copies of draft Operation and Maintenavieaual to Owner’s
Representative for approval. Submission of indigldiata will not be
accepted unless directed by Owner’s Representative.

Make changes as required and re-submit as dirbgt€tvner’'s
Representative.

T Additional data:

A Prepare and insert into operation and maintenarecrial additional
data when need for it becomes apparent during fepe:ciemonstrations
and instructions.

.8 Site records:

A Owner’s Representative will provide 1 set of repratlle mechanical
drawings or AutoCAD files. Provide sets of whiténps as required for
each phase of work. Mark changes as work progresskas changes
occur. Include changes to existing mechanical systeontrol systems
and low voltage control wiring.

2 Transfer information weekly to reproducibles, ravisreproducibles to
show work as actually installed.

3 Use different colour for each service.

4 Make available for reference purposes and inspectio

9 As-built drawings:

A

Prior to start of Testing, Adjusting and BalancfogHVAC, finalize
production of as-built drawings.
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13

A

2
14

A

2
15

A
PART 2
21

A

2 Identify each drawing in lower right hand cornetdtters at least 12 mm
high as follows: - "AS BUILT DRAWINGS: THIS DRAWINGIAS
BEEN REVISED TO SHOW MECHANICAL SYSTEMS AS
INSTALLED" (Signature of Contractor) (Date).

3 Submit to Owner’s Representative for approval aaftercorrections as
directed.

4 Perform testing, adjusting and balancing for HVAgihg as-built
drawings.

5 Submit completed reproducible as-built drawingdw@perating and
Maintenance Manuals.

.10 Submit copies of as-built drawings for inclusiorfimal TAB report.

QUALITY ASSURANCE

Quality Assurance: in accordance with Section 00@5 Quality Control.

Health and Safety Requirements: do constructionpaiional health and safety in
accordance with Section 01 35 29.06 - Health arfet$s&equirements.

MAINTENANCE

Furnish spare parts in accordance with Section80a07- Closeout Submittals.

Provide one set of special tools required to seremuipment as recommended by
manufacturers and in accordance with Section 00078Closeout Submittals.

DELIVERY, STORAGE, AND HANDLING

Waste Management and Disposal:

A Construction/Demolition Waste Management and Diapaeparate waste
materials for reuse and recycling in accordanch @éction 01 74 21 -
Construction/Demolition Waste Management and Diapos

PRODUCTS

MATERIALS

All materials used on this project shall be new @A approved unless noted
otherwise.
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PART 3 EXECUTION

31 PAINTING, REPAIRSAND RESTORATION

3.2

33

34

35

Do painting in accordance with Section 09 91 2&eriior Painting.
Prime and touch up marred finished paintwork toamatriginal.

Restore to new condition, finishes which have dgmaged.

CLEANING

Clean interior and exterior of all systems inclyggstrainers. Vacuum interior of
ductwork.

COORDINATION

Contractor to allow for offsets of piping to accowoufate site interferences. Coordinate
all work prior to any piping installation to ensweiling heights can be achieved.

Contractor to allow for 40 domestic water offself®ijoist space to accommodate
interferences with other trades/own trades. Alfon40mm dia piping in offset
allowance

FIELD QUALITY CONTROL

Site Tests: conduct following tests in accordanith fection 01 45 00 - Quality Control
and submit report as described in PART 1 - SUBMITBA

A Perform tests as specified in other sections afgpecification.

Manufacturer's Field Services:

A Obtain written report from manufacturer verifyingnepliance of Work, in
handling, installing, applying, protecting and elewy of product and submit
Manufacturer's Field Reports as described in PARBUBMITTALS.

2 Provide manufacturer's field services consistingrofluct use recommendations
and periodic site visits for inspection of produrstallation in accordance with
manufacturer's instructions.

3 Schedule site visits, to review Work, as directe@ART 1 - QUALITY
ASSURANCE.
DEMONSTRATION

Owner’s Representative will use equipment and systoer test purposes prior to
acceptance. Contractor to supply labour, mateaiad, instruments required for testing.
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2 Supply tools, equipment and personnel to demorestnad instruct operating and

maintenance personnel in operating, controllingystthg, trouble-shooting and
servicing of all systems and equipment during ragulork hours, prior to acceptance.

3 Use operation and maintenance manual, as-builtidgswand audio visual aids as part
of instruction materials.

4 Instruction duration time requirements as specifiredppropriate sections.
5 Owner’s Representative may record these demorwsisatn video tape for future
reference.
3.6 PROTECTION
A Protect equipment and systems openings from dist, @nd other foreign materials with

materials appropriate to system

END OF SECTION
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1.1 SUMMARY
A Section Includes:

1.2

13
A
2
3

A Thermal insulation for piping and piping accesseirecommercial type
applications.

RELATED SECTIONS

A Section 01 33 00 — Submittal Procedures.

2 Section 01 74 21 — Construction/Demolition WastenBtgement and Disposal
3 Section 23 05 53.01 — Mechanical Identification.

REFERENCES
American Society of Heating, Refrigeration and @onditioning Engineers (ASHRAE)

A ASHRAE Standard 90.1, Energy Efficient Design ofAiNRuildings Except
Low-Rise Residential Buildings (Including all Add#s).

American Society for Testing and Materials (ASTM)

A ASTM B209M, Standard Specification for Aluminum afliminum Alloy
Sheet and Plate Metric.

2 ASTM C335, Standard Test Method for Steady Statat Fleansfer Properties of
Horizontal Pipe Insulation.

3 ASTM C411, Standard Test Method for Hot-Surfacddterance of High-
Temperature Thermal Insulation.

4 ASTM C449/C449M, Standard Specification for Minef#bre-Hydraulic-
Setting Thermal Insulating and Finishing Cement.

5 ASTM C533 Standard specification for Calium Sile#sulation Block and
Pipe.

.6 ASTM C547 Standard Specification for Mineral Filstipe Insulation.

e ASTM C795, Standard Specification for Thermal liagioin for Use in Contact
with Austenitic Stainless Steel.

.8 ASTM C921, Standard Practice for Determining theperties of Jacketing
Materials for Thermal Insulation.

9 ASTM D1784, Standard Specification for Rigid Polyyl Chloride) (PVC)
Compounds and Chlorinated Poly(Vinyl Chloride) (@PVCompounds.

Canadian General Standards Board (CGSB)

A CGSB 51-GP-52Ma, Vapour Barrier, Jacket and Fa®laterial for Pipe, Duct
and Equipment Thermal Insulation.
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2 CAN/CGSB-51.53, Poly (Vinyl Chloride) Jackettingesit, for Insulated Pipes,
Vessels and Round Ducts

4 Department of Justice Canada (Jus)
A Canadian Environmental Assessment Act (CEAA), c. 37

.2 Canadian Environmental Protection Act, (CEPA), 2. 3
3 Transportation of Dangerous Goods Act (TDGA), c. 34

5 Health Canada/Workplace Hazardous Materials InftiomeéSystem (WHMIS)
A Material Safety Data Sheets.

.6 Manufacturer's Trade Associations
A Thermal Insulation Association of Canada (TIAC)tiNaal Insulation
Standards.
7 Underwriters' Laboratories of Canada (ULC)

A CAN/ULC-S102, Surface Burning Characteristics ofléing Materials and
Assemblies.

.8 National Energy Code for Buildings (NECB).

1.4 DEFINITIONS

A For purposes of this section:

A "CONCEALED" - insulated mechanical services in @rsped ceilings and non-
accessible chases and furred-in spaces.

2 "EXPOSED" - will mean "not concealed" as definedgi
2 TIAC ss:

A CRF: Commercial Rectangular Finish
2 CPF: Commercial Piping Finish.

15 SUBMITTALS

A Submittals: in accordance with Section 01 33 80bmittal Procedures.

.2 Product Data:

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

A Submit two copies of Workplace Hazardous Matetiafigrmation
System (WHMIS) Material Safety Data Sheets (MSD&c¢cordance
with Section 01 33 00 - Submittal Procedures.

3 Shop Drawings:
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A Submit shop drawings in accordance with SectioB300 - Submittal
Procedures.
4 Samples:
A Submit samples in accordance with Section 01 33Rubmittal Procedures.
2 Submit for approval: complete assembly of each tfpgasulation system,

insulation, coating, and adhesive proposed. Moampte on 12 mm plywood
board. Affix label beneath sample indicating sesvic

5 Quality assurance submittals: submit following ac@rdance with Section 01 33 00 -
Submittal Procedures.
A Certificates: submit certificates signed by mantufear certifying that materials
comply with specified performance characteristicd physical properties.
2 Instructions: submit manufacturer's installatiostiactions to Owner’s
Representative.
1.6 QUALITY ASSURANCE
1 Qualifications:
A Installer: certified in performing work of this Sam, and have at least 5 years
successful experience in this size and type ofgtppualified to standards of
TIAC.

2 Health and Safety:

A Do construction occupational health and safetyctoedance with Section
01 35 29.06 - Health and Safety Requirements.

1.7 DELIVERY, STORAGE AND HANDLING
A Packing, shipping, handling and unloading:

A1 Deliver, store and handle in accordance with mastufar's written instructions
and Section 01 61 00 - Common Product Requirements.

.2 Deliver, store and handle materials in accordante mvanufacturer's written
instructions.

3 Deliver materials to site in original factory pagkag, labeled with
manufacturer's name, address.

2 Storage and Protection:

A Protect from weather, construction traffic.

2 Protect against damage.

3 Store at temperatures and conditions required byufaaturer.

3 Waste Management and Disposal:
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A Construction/Demolition Waste Management and Diap@eparate waste

materials for reuse and recycling in accordanch @éction 01 74 21 -
Construction/Demolition Waste Management and Diapos

2 Place excess or unused insulation and insulatioessory materials in
designated containers.

3 Divert unused metal materials from landfill to metcycling facility approved
by Owner’'s Representative.

4 Dispose of unused adhesive material at officiabhdaus material collections

site approved by Owner’'s Representative.

PART 2 PRODUCTS

2.1 FIRE AND SMOKE RATING
1 In accordance with CAN/ULC-S102.

A Maximum flame spread rating: 25.
2 Maximum smoke developed rating: 50.

2.2 INSULATION
A Mineral fibre specified includes glass fibre, rag&ol, slag wool.

2 Thermal conductivity ("k" factor) not to exceed sified values at 24C mean
temperature when tested in accordance with ASTM5C33

3 TIAC Code A-3: Rigid moulded mineral fibre with tacy applied vapour retarder
jacket.

A Mineral fibre: to CAN/ULC-S702 and ASTM C547.
2 Jacket: to CGSB 51-GP-52Ma.
3 Maximum "k" factor: to CAN/ULC-S702.

4 TIAC Code C-2: Mineral fibre blanket faced with fagy applied vapour retarder jacket
(as scheduled in PART 3 of this section).

1 Mineral fibre: to CAN/ULC-S702.
2 Jacket: to CGSB 51-GP-52Ma.
3 Maximum "k" factor: to CAN/ULC-S702.

2.3 INSULATION SECUREMENT
A Tape: Self-adhesive, aluminum, plain reinforcedp®0 wide minimum.
2 Contact adhesive: Quick setting.

3 Canvas adhesive: Washable.
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24

2.5

2.6

2.7

Tie wire: 1.5 mm diameter stainless steel.

Bands: Stainless steel, 19 mm wide, 0.5 mm thick.

CEMENT

Thermal insulating and finishing cement:

A

Hydraulic setting or air drying on mineral wool, A&TM C449/C449M.

VAPOUR RETARDER LAP ADHESIVE

Water based, fire retardant type, compatible witulation.

INDOOR VAPOUR RETARDER FINISH

Vinyl emulsion type acrylic, compatible with institn.

JACKETS
Polyvinyl Chloride (PVC):

A One-piece moulded type and sheet to CAN/CGSB-54i88pre-formed shapes
as required.
2 Colours: to match adjacent finish paint. Confirohocir with Owner’s
Representative.
3 Minimum service temperatures: 20
4 Maximum service temperature: 65
5 Moisture vapour transmission: 0.02 perm.
.6 Thickness: 0.55 mm.
v Fastenings:
A Use solvent weld adhesive compatible with insutatmseal laps and
joints.
2 Tacks.
3 Pressure sensitive vinyl tape of matching colour.
.8 Special requirements:
A Indoor: flame spread rating 25, smoke developadgdi0.
EXECUTION

MANUFACTURE’S INSTRUCTIONS

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



NAFC P-18 Lab Renovation SECTION 22 07 19
Project F6879-189222 PLUMBING PIPING INSULATION

PAGE 6

3.2

3.3

3.4

PRE- INSTALLATION REQUIREMENT

Pressure testing of piping systems and adjacempmgunt to be complete, withessed and
certified.

Surfaces to be clean, dry, free from foreign materi

INSTALLATION
Install in accordance with TIAC National Standards.

Apply materials in accordance with manufacturessdrirctions and this specification.

Use two layers with staggered joints when requirechinal wall thickness exceeds 75
mm.

Maintain uninterrupted continuity and integrity\apour retarder jacket and finishes.

A Install hangers, supports outside vapour retariseit.

Supports, Hangers:

A Apply high compressive strength insulation, sugafor service, at oversized
saddles and shoes where insulation saddles hawzantprovided.

PIPING INSULATION SCHEDULES

Includes valves, valve bonnets, strainers, flagekfittings unless otherwise specified.
Insulate vent pipes 3.0 m from roof penetration.

TIAC Code: A-3.

A1 Securements: Tape at 300 mm oc.
2 Seals: VR lap seal adhesive, VR lagging adhesive.
3 Installation: TIAC Code: 1501-C.

TIAC Code: C-2 with vapour retarder jacket.

A Insulation securements: 18 ga SS wire or 12 mndxrn SS bands at 300 mm
oc.

2 Seals: lap seal adhesive, lagging adhesive.

3 Installation: TIAC Code: 1501-C.

Thickness of insulation to be as listed in follogitable.

A Run-outs to individual units and equipment not extieg 4000 mm long.

2 Do not insulate exposed runouts to plumbing fix¢urome plated piping,
valves, fittings.
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Application | Temp°C | TIAC Pipe sizes (NPS) and insulation thickness (mm)
code
Run tol | 1V4to2 212to4 |5t06 | 8& over
out
Domestic
HWS A-3 25 25 25 38 38 38
Domestic A3 25 | 25 25 38 38 38
H.W. Recirc
Domestic
CWS A-3 25 25 25 25 25 25
5 Finishes:
A Exposed indoors: PVC jacket.
2 Exposed in mechanical rooms: PVC jacket.
3 Concealed, indoors: canvas on valves, fittingsfiMther finish.
4 Use vapour retarder jacket on TIAC code A-3 insatatompatible with
insulation.
5 Outdoors: Water-proof Aluminium, or SS jacket.
.6 Finish attachments: SS screws or bands, at 150 eni®eals: wing or closed.
7 Installation: To appropriate TIAC code CPF/1 throwgPF/5.
3.5 CLEANING
A Proceed in accordance with Section 01 74 11 — @igan
2 Upon completion and verification of performanceradtallation, remove surplus

END OF SECTION

materials, excess materials, rubbish, tools anipatgnt.



NAFC P-18 Lab Renovation SECTION 221118

Project F6879-189222 DOMESTIC WATER PIPING COPPER
PAGE 1

Part 1 GENERAL

11 RELATED SECTIONS

12

.10

A1

Section 01 33 00 - Submittal Procedures.

Section 01 35 29.06 - Health and Safety Requiresnent

Section 01 74 21 - Construction/Demolition Wastenkigzement And Disposal.
Section 01 78 00 - Closeout Submittals.

Section 01 91 13 - General Commissioning (CX) Rexjoents

Section 21 05 01 - Common Work Results - Mechanical

Section 22 05 00 — Common Work Results for Plumbing

Section 22 07 19 — Plumbing Piping Insulation.

Section 23 05 05 - Installation of Pipework.

Section 23 05 23.01 - Valves - Bronze.

Section 23 05 93 - Testing, Adjusting and BalandorgHVAC.

REFERENCES

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

A ANSI/ASME B16.15, Cast Bronze Threaded Fittingsagsks 125 and 250.

2 ANSI/ASME B16.18, Cast Copper Alloy Solder Joine&sure Fittings.

3 ANSI/ASME B16.22, Wrought Copper and Copper Alloyld&r Joint Pressure
Fittings.

4 ANSI/ASME B16.24, Cast Copper Alloy Pipe Flanges &langed Fittings,

Class 150, 300, 400, 600, 900, 1500 and 2500.
American National Standards Institute/National &timn Foundation (ANSI/NSF).

A ANSI/NSF 61, Drinking Water System Components.
American Society for Testing and Materials Inteio@al (ASTM).

A ASTM A 307, Standard Specification for Carbon S®elts and Studs, 60,000

PSI Tensile Strength.
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2 ASTM A536, Standard Specification for Ductile Ir@astings.
3 ASTM B 88M, Standard Specification for Seamless ggopNater Tube
(Metric).
4 ASTM F 492, Standard Specification for Propylend Bolypropylene (PP)

13

.10

Plastic-Lined Ferrous Metal Pipe Fittings.
American Water Works Association (AWWA).

A AWWA C111, Rubber-Gasket Joints for Ductile-Irore®sure Pipe and Fittings.
2 AWWA C606, Grooved and Shouldered Joints.

Canadian Standards Association (CSA International).

A CSA B242, Groove and Shoulder Type Mechanical Eipeplings.
Department of Justice Canada (Jus).

A Canadian Environmental Protection Act (CEPA).

Health Canada/Workplace Hazardous Materials InfaomeSystem (WHMIS).

A Material Safety Data Sheets (MSDS).

Manufacturer's Standardization Society of the Valmd Fittings Industry (MSS).

A MSS-SP-67, Butterfly Valves.

2 MSS-SP-70, Cast Iron Gate Valves, Flanged and tedt&nds.

3 MSS-SP-71, Cast Iron Swing Check Valves, FlangedTdneaded Ends.
4 MSS-SP-80, Bronze Gate, Globe, Angle and Checkaslv

National Research Council (NRC)/Institute for Resban Construction.

A NRCC 38728, National Plumbing Code of Canada (NPC).
Transport Canada (TC).

A Transportation of Dangerous Goods Act (TDGA).
SUBMITTALS
Submittals in accordance with Section 01 33 00bmdtial Procedures.

Product Data:

A Provide manufacturer's printed product literatured datasheets for insulation
and adhesives, and include product characterigig$ormance criteria, physical
size, finish and limitations.

Submit WHMIS MSDS - Material Safety Data Sheetadcordance with Section 02 62
00.01 - Hazardous Materials.

Closeout Submittals:
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A Provide maintenance data for incorporation into madspecified in Section

5
14

A
15

A

2

3

4

5

.6
16

A
PART 2
21

A
2.2

A

01 78 00 - Closeout Submittals.

Grooved joint couplings and fittings to be indichten product submittals and to be
specifically identified with the applicable style series designation.

HEALTH AND SAFETY

Do construction occupational health and safetyctoedance with Section 01 35 29.06 -
Health and Safety Requirements.

WASTE MANAGEMENT AND DISPOSAL

Separate waste materials for reuse and recycliagaordance with Section 01 74 21 -
Construction/Demolition Waste Management and Diapos

Remove from site and dispose of packaging mateaiadppropriate recycling facilities.

Separate for reuse and recycling and place in datad containers Steel, Metal, Plastic
waste in accordance with Waste Management Plan.

Place materials defined as hazardous or toxic sigdated containers.

Handle and dispose of hazardous materials in aaocelwith CEPA , TDGA , Regional
and Municipal regulations.

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

WARRANTY
Provide a written guarantee, signed and issudldeimame of the owner, against

defective materials and workmanship for a periodre# (1) year from the date of
Substantial Completion.

PRODUCTS
PIPING

Domestic hot, cold and H.W. recirculation systemighin building.

A Above ground: copper tube, hard drawn, type L: 8TAM B88M.
FITTINGS

Bronze pipe flanges and flanged fittings, Class 45 300: to ANSI/ASME B16.24.
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2.3

24

2.5

Cast bronze threaded fittings, Class 125 and 26ANSI/ASME B16.15.
Cast copper, solder type: to ANSI/ASME B16.18.
Wrought copper and copper alloy, solder type: tcSNNSME B16.22.

NPS2 and larger: roll grooved to CSA B242. Cashbedto ANSI/ASME B16.18 or
wrought copper ANSI/ASME B16.22.

A Fittings to be manufactured to copper-tube dimarssi€laring of tube or fitting
ends to accommodate IPS sized couplings is notifiedn

JOINTS

Rubber gaskets, latex-free, 1.6 mm thick: to ANSVWA C111.

Bolts, nuts, hex head and washers: to ASTM A30@yheeries.

Solder: 95/5 tin copper alloy lead free.

Teflon tape: for threaded joints.

Grooved couplings: designed with angle bolt padsrtwide rigid joint, complete with
EPDM flush seal gasket. Gasket to be classifieatoordance with ANSI/NSF 61 for
potable water service. Couplings to be manufacttoesbpper-tube dimensions. Flaring

of tube or fitting ends to accommodate IPS sizaglings is not permitted.

Dielectric connections between dissimilar metalsledtric fitting to ASTM F492,
complete with thermoplastic liner.

FIRE STOPS

At all fire rated penetrations provide ULC listécbtops systems as per ULC/CAN
S115.

Firestop to be selected to suit piping material baske wall material to meet assembly
rating.

GATE VALVES

NPS2 and under, soldered:

A Rising stem: to MSS-SP-80, Class 125, 860 kPa,Zarbody, screw-in bonnet,
solid wedge disc as specified Section 23 05 23.U&lves - Bronze.

NPS2 and under, screwed:
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A Rising stem: to MSS-SP-80, Class 125, 860 kPa,Zarbody, screw-in bonnet,
solid wedge disc as specified Section 23 05 23.U&lves - Bronze.

3 NPS2-1/2 and over, in mechanical rooms, flanged:

A Rising stem: to MSS-SP-70, Class 125, 860 kPaflflage faces, cast-iron body,
OS&Y bronze trim specified Section 23 05 23.02 -Wéa — Cast Iron.

4 NPS2-1/2 and over, other than mechanical roomsgéd:

A Non-rising stem: to MSS-SP-70, Class 125, 860 RR&flange faces, cast-iron
body, bronze trim, bolted bonnet specified Sec#8rd5 23.02 — Valves — Cast
Iron.

2.6 GLOBE VALVES

A NPS2 and under, soldered:

A To MSS-SP-80, Class 125, 860 kPa, bronze bodywagsle composition disc,
screwed over bonnet as specified Section 23 05123\alves — Bronze.

.2 Lockshield handles: as indicated.

.2 NPS2 and under, screwed:

A To MSS-SP-80, Class 150, 1 MPa, bronze body, sct@wer bonnet, renewable
composition disc as specified Section 23 05 23.Walves — Bronze.

.2 Lockshield handles: as indicated.
2.7 SWING CHECK VALVES

A NPS 2 and under, soldered:

A To MSS-SP-80, Class 125, 860 kPa, bronze bodyzbrewing disc, screw in
cap, regrindable seat as specified Section 23 @BL23Valves - Bronze.

2 NPS2 and under, screwed:

A To MSS-SP-80, Class 125, 860 kPa, bronze bodyzbrewing disc, screw in
cap, regrindable seat as specified Section 23 @BL23Valves - Bronze.

3 NPS 2 and under, push-to-connect, lift-disc type:

A To MSS-SP-80, 1380 kPa CWP, bronze body, staisltesd disc, spring, and
shaft, suitable for installation in horizontal artical lines.

4 NPS2-1/2 and over, flanged:

A To MSS-SP-71, Class 125, 860 kPa, cast iron bdalyflénge faces, or
renewable seat, bronze disc, bolted cap speciietich 23 05 23.02 — Valves —
Cast Iron.
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2.8

PART 3

31

3.2

BALL VALVES

NPS2 and under:
A As specified Section 23 05 23.01 — Valves - Bronze.

EXECUTION
INSTALLATION

Install in accordance with The National Plumbingd€E@nd local authority having
jurisdiction.

Install pipe work in accordance with Section 23085~ Installation of Pipework and by
certified journeyperson supplemented as specifegdih.

Assemble piping using fittings manufactured to AN&Indards.

Grooved joint couplings and fittings to be instdlla accordance with the
manufacturer’s written installation instructiongoGved ends to be clean and free
from indentations, projections, and roll markshe airea from pipe end to groove.
Gaskets to be verified as suitable for the intersiglice prior to installation.
Gaskets to be molded and produced by the couplargufacturer. The grooved
coupling manufacturer’s factory trained represeveaio provide on-site training
for Contractor’s field personnel in the use of griog tools, application of

groove, and installation of grooved joint produdise manufacturer’s
representative to periodically visit the jobsitel aaview installation. Contractor

to remove and replace any joints deemed impropestalled.

Install CWS piping below and away from HWS and H\ARI other hot piping so as to
maintain temperature of cold water as low as ptesib

Connect to fixtures and equipment in accordanck minufacturer's written instructions
unless otherwise indicated.

VALVES
Isolate equipment, fixtures and branches with bilyter ball valves.

Balance recirculation system using lockshield gledlees. Mark settings and record on
as-built drawings on completion.
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3.3

34

35

3.6

3.7

3.8

PRESSURE TESTS
Conform to requirements of Section 21 05 01 - Comrk Results-Mechanical.

Test pressure: greater of 1 ¥ times maximum sysfgmating pressure or 860 kPa.

FLUSHING AND CLEANING
Flush entire system for 8 h. Ensure outlets fludoe@ h. Let stand for 24 h, then draw
one sample off longest run. Submit to testing labmy for bacteriological testing to

verify that system is clean to Provincial potabkgev guidelines. Let system flush for
additional 2 h, then draw off another sample fstite.

PRE-START-UP INSPECTIONS
Systems to be complete, prior to flushing, teséind start-up.
Verify that system can be completely drained.

Ensure that expansion compensators are instaltgzedy.

DISINFECTION

Flush out, disinfect and rinse system to requirdsmehauthority having jurisdiction and
approval of Owner’s Representative.

Upon completion, provide laboratory test reportsva@ter quality to Owner’s
Representative.

FIRE STOPS

Install as per ‘ULC’ listing.

START-UP

Timing: Start up after:

A Pressure tests have been completed.
2 Disinfection procedures have been completed.

Provide continuous supervision during start-up.

Start-up procedures:

1 Establish circulation and ensure that air is elateal.
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2 Check pressurization to ensure proper operationt@pdevent water hammer,

flashing and/or cavitation.
3 Bring HWS storage tank up to design temperatunalglo

4 Monitor HWS and HWR piping systems for freedom afv@ment, pipe
expansion as designed.

5 Check control, limit, safety devices for normal aade operation.

4 Rectify start-up deficiencies.

3.9 PERFORMANCE VERIFICATION
A Timing:

A After pressure and leakage tests and disinfectbompteted, and certificate of
completion has been issued by authority havinggliction.

.2 Procedures:

A Verify that flow rate and pressure meet DesigneCiat

2 TAB HWR in accordance with Section 23 05 93 - Tregthdjusting and
Balancing for HVAC.

3 Adjust pressure regulating valves while withdraigahaximum and inlet
pressure is minimum.

Sterilize HWS and HWR systems for Legionella contro
Verify performance of temperature controls.
Verify compliance with safety and health requiremsen

Check for proper operation of water hammer arres®R®un one outlet for 10
seconds, then shut off water immediately. If wai@mmer occurs, replace water
hammer arrestor or re-charge air chambers. Repeatiflets and flush valves.

.8 Confirm water quality consistent with supply start$a verifying that no
residuals remain as a result of flushing and/carleg.

N o o b

3 Reports:

A In accordance with Section 01 91 13 — General Casioning (CX)
Requirements: using report forms as specifiedeictiSn 01 91 13 — General
Commissioning (CX) Requirements.

2 Include certificate of water flow and pressuregesinducted on incoming water
service, demonstrating adequacy of flow and pressur

END OF SECTION
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Part 1

11

12

.10

A1

GENERAL

RELATED SECTIONS

Section 01 33 00 - Submittal Procedures.

Section 01 35 29.06 - Health and Safety Requiresnent

Section 01 74 21 - Construction/Demolition Wastenkigzement And Disposal.

Section 01 78 00 - Closeout Submittals.

Section 01 91 13 - Commissioning (CX) Requirements

Section 21 05 01 - Common Work Results - Mechanical

Section 22 05 00 — Common Work Results for Plumbing

Section 22 07 19 — Plumbing Piping Insulation.

Section 23 05 05 - Installation of Pipework.

Section 23 05 23.01 - Valves - Bronze.

Section 23 05 93 - Testing, Adjusting and BalandorgHVAC.

REFERENCES

American National Standards Institute (ANSI)

A

ANSI B16.1, Cast Iron Pipe Flanges and Flangerfg#j Class 25, 125, 250 and
800.

Canadian Standard Association (CSA)

A

2

CSA B137.5, Crosslinked Polyethylene (PEX) Tubiiygt&ms for Pressure
Applications.

CSA B137.6, CPVC Pipe, Tubing and Fittings for Bbttht and Cold Water
Distribution Systems.

National Sanitation Foundation (NSF)

A

NSF61 Potable Water Listing.

Underwriters Listing of Canada (ULC)

A

CAN/ULC S101, Fire Endurance Tests of Buildings &ouction and Materials.
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.10

2 CAN/ULC S102.2, Method of Test for Surface Burnfbigaracteristics of
Flooring, Floor Coverings and Miscellaneous Materand Assemblies.

3 CAN/ULC S115, Standard Method of Fire Tests of §liop Systems.
American Society for Testing and Materials Inteioaal, (ASTM).

A ASTM A307, Standard Specification for Carbon Stelts and Studs, 60,000
PSI Tensile Strength.

2 ASTM B88M, Standard Specification for Seamless @Gupfpyater Tube
(Metric).

3 ASTM D1784 Standard Specification for Rigid Polyirfyl Chloride) PVC
Compounds and Chlorinated Poly (Vinyl Chloride) GP¥ompounds.

4 ASTM D2467, Standard Specification for Poly (VirGhloride) PVC Plastic
Pipe Fittings, Schedule 80.

5 ASTM F437 Standard Specification for Threaded Ghkted Poly (Vinyl
Chloride) CPVC Plastic Pipe Fittings Schedule 80.

.6 ASTM F439 Standard Specification for ChlorinatedyR¥inyl Chloride)
CPVC Plastic Pipe Fittings Schedule 80.

g ASTM F441/441M Standard Specification for ChlorePoly (Vinyl Chloride)
CPVC Plastic Pipe Schedules 40 and 80.

.8 ASTM F876 Standard Specification for CrosslinkedyBthyline (PEX) Tubing.

9 ASTM F877 Standard Specification for CrosslinkedyBthyline (PEX) Hot and
Cold Water Distribution System.

Department of Justice Canada (Jus).

A Canadian Environmental Protection Act (CEPA).

Health Canada/Workplace Hazardous Materials Inftioneé&System (WHMIS).

A Material Safety Data Sheets (MSDS).

Manufacturer's Standardization Society of the Valnd Fittings Industry (MSS).

A MSS-SP-67, Butterfly Valves.

2 MSS-SP-70, Cast Iron Gate Valves, Flanged and @edc&nds.

3 MSS-SP-71, Cast Iron Swing Check Valves, FlangedTdmweaded Ends.

4 MSS-SP-80, Bronze Gate, Globe, Angle and Checkaglv

5 MSS-SP-110 Ball Valves Threaded, Socket-Weldingdg&aloint, Grooved and

Flared Ends

National Research Council (NRC)/Institute for Resban Construction.

A NRCC, National Plumbing Code of Canada (NPC).
Transport Canada (TC).

A Transportation of Dangerous Goods Act (TDGA).



NAFC P-18 Lab Renovation SECTION 22 11 18.01
Project F6879-189222 DOMESTIC WATER PIPING PLASTIC

PAGE 3

13

14

15

PART 2

21

SUBMITTALS
Submittals in accordance with Section 01 33 00bnsittal Procedures.
Submit product data for following: valves.

Submit WHMIS MSDS - Material Safety Data Sheetadcordance with Section 02 62
00.01 - Hazardous Materials.

Provide maintenance data for incorporation into maduspecified in Section 01 78 00 -
Closeout Submittals.

HEALTH AND SAFETY

Do construction occupational health and safetyctoedance with Section 01 35 29.06 -
Health and Safety Requirements.

WASTE MANAGEMENT AND DISPOSAL

Separate waste materials for reuse and recycliagaordance with Section 01 74 21 -
Construction/Demolition Waste Management And Disphos

Remove from site and dispose of packaging mateaiadppropriate recycling facilities.

Separate for reuse and recycling and place in datad containers Steel, Metal, Plastic
waste in accordance with Waste Management Plan.

Place materials defined as hazardous or toxic sigdated containers.

Handle and dispose of hazardous materials in aaoocelwith CEPA , TDGA , Regional
and Municipal regulations.

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

PRODUCTS
PIPING

Domestic hot, cold and H.W. recirculation systemighin building.

A Above ground: NPS % to 4 CPVC to SDR11 with IPSiol¢t dimensions: CSA
B 137.6, ASTM D1784 cell class of 24448 and NSFNRS %2 to 3 PEX to
SDR9: CSA B137.5, ASTM F876 and ASTM F877..

A Flame Spread: 25 or less
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2 Developed Smoke: 50 or less
2 Buried or embedded:

A Copper tube, soft annealed, type K: to ASTM B88Mloing lengths and
with no buried joints.

2 UP to NPS 3: PEX Tubing to ASTM F876 and F877 agrtified to
NSF61 rated at 9ait 551kPa, 8Z at 690 kPa, 28 at 1100 kPa,
certified to be used for hot or cold water service.

2.2 FITTINGS
A CPVC Fittings: to CSA B137.6, ASTM D1784 Cell Clag23447 and NSF 61.

2 CPVC Flanges: to ASTM F1970 and ASTM D2467.

A Flanged CPVC: 1034 kPa at%®3 517 kPa at 6C not to be used above%D

2 Bolt hole patterns to ANSI B16.1 class 125, thretadse tapered iron pipe size
threads to ANSI B2.1

3 Transition points: as recommended by manufacturer.

4 PEX fittings certified to CSA B137.5, ASTM F876 aA&TM F877, and certified to be
used with PEX tubing.

23 JOINTS
A Rubber gaskets, elastomeric, full face, hardne&®ab 70 durometer.
2 Bolts, nuts, hex head and washers: to ASTM A30@yheeries.
3 Solder: 95/5 tin copper alloy lead free for coppipe.
4 Teflon tape: for threaded joints.

5 Solvent weld with primer to ASTM F493.
A Pressure rating 690 kPa af822760 kPa at 28

24 GATE VALVES

A NPS2 and under, soldered:

A Rising stem: to MSS-SP-80, Class 125, 860 kPa,Zerbody, screw-in bonnet,
solid wedge disc as specified Section 23 05 23.94lves - Bronze.

2 NPS2 and under, screwed:

A Rising stem: to MSS-SP-80, Class 125, 860 kPa,Zarbody, screw-in bonnet,
solid wedge disc as specified Section 23 05 23.U&lves - Bronze.
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25

2.6

2.7

NPS2-1/2 and over, in mechanical rooms, flanged:

A Rising stem: to MSS-SP-70, Class 125, 860 kPaflflage faces, cast-iron body,
OS&Y bronze trim specified Section 23 05 23.02 -Wa — Cast Iron.

NPS2-1/2 and over, other than mechanical roomsgéd:

A Non-rising stem: to MSS-SP-70, Class 125, 860 RR&flange faces, cast-iron
body, bronze trim, bolted bonnet specified Sec#8rd5 23.02 — Valves — Cast
Iron.

GLOBE VALVES

NPS2 and under, soldered:

A To MSS-SP-80, Class 125, 860 kPa, bronze bodywagsle composition disc,
screwed over bonnet as specified Section 23 05123\alves — Bronze.

.2 Lockshield handles: as indicated.

NPS2 and under, screwed:

A To MSS-SP-80, Class 150, 1 MPa, bronze body, sct@wer bonnet, renewable
composition disc as specified Section 23 05 23.Walves — Bronze.

.2 Lockshield handles: as indicated.
SWING CHECK VALVES

NPS 2 and under, soldered:

A To MSS-SP-80, Class 125, 860 kPa, bronze bodyzbrewing disc, screw in
cap, regrindable seat as specified Section 23 @BL23Valves - Bronze.

NPS2 and under, screwed:

A To MSS-SP-80, Class 125, 860 kPa, bronze bodyzbrewing disc, screw in
cap, regrindable seat as specified Section 23 @BL23Valves - Bronze.

NPS2-1/2 and over, flanged:

A To MSS-SP-71, Class 125, 860 kPa, cast iron bdakyfldinge faces, or
renewable seat, bronze disc, bolted cap specifietidh 23 05 23.02 — Valves —
Cast Iron.

BALL VALVES

NPS2 and under:

A As specified Section 23 05 23.01 — Valves - Bronze.
2 CPVC to ASTM D 1784 Cell Class of 23447 and NSF 61.
A Rating 1599 kPa at 23° C and 717 kPa at 60° C
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2 O-rings: EPDM
3 ENDS: socket, flanged, threaded
A4 Seats: Teflon PTFE
5 Seals: EPDM
.6 Full port, downstream union nut for full blocking
7 Ball: CPVC

2.8

PART 3

31

FIRE-STOPS
At all fire rated penetrations provide ULC listérestops system as per ULC/CAN S115.

Firestop to be selected to suit piping material lbaske wall/floor assembly as per ULC
listing requirements.

EXECUTION
INSTALLATION

Install in accordance with the National Plumbingd€@nd local authority having
jurisdiction.

Install pipe work in accordance with Section 23085~ Installation of Pipework and
manufacturers’ recommendations by certified joupsegon supplemented as specified
herein.

Assemble piping using fittings manufactured to AN&Indards.

Install CWS piping below and away from HWS and H\ARI other hot piping so as to
maintain temperature of cold water as low as ptesib

Connect to fixtures and equipment in accordanck minufacturer's written instructions
unless otherwise indicated.

Buried Tubing

A Lay in well compacted washed sand in accordande AWYWA Class B
bedding.
2 Bend tubing without crimping or constriction. Minie use of fittings.

Do not install in vertical shafts.

Install fire-stops in accordance with the ‘ULC'tiig.
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3.2

3.3

34

35

3.6

3.7

VALVES
Isolate equipment, fixtures and branches with bilgter ball valves.

Balance recirculation system using lockshield glesees. Mark settings and record on
as-built drawings on completion.

PRESSURE TESTS
Conform to requirements of Section 21 05 01 - Comrk Results-Mechanical.

Test pressure: greater of 1 ¥ times maximum sysfgmating pressure or 860 kPa.

FLUSHING AND CLEANING
Flush entire system for 8 h. Ensure outlets fludoe@ h. Let stand for 24 h, then draw
one sample off longest run. Submit to testing labmy for bacteriological testing to

verify that system is clean to Provincial potabkgev guidelines. Let system flush for
additional 2 h, then draw off another sample fstite.

PRE-START-UP INSPECTIONS

Systems to be complete, prior to flushing, teséind start-up.
Verify that system can be completely drained.

Ensure that pressure booster systems are opepatpgrly.

Ensure that air chambers, expansion compensa®iastalled properly.

DISINFECTION

Flush out, disinfect and rinse system to requirdsehauthority having jurisdiction and
approval of Owner’s Representative.

Upon completion, provide laboratory test reportsv@ter quality to Owner’s
Representative.

START-UP

Timing: Start up after:

A Pressure tests have been completed.
2 Disinfection procedures have been completed.



NAFC P-18 Lab Renovation SECTION 22 11 18.01

Project F6879-189222 DOMESTIC WATER PIPING PLASTIC
PAGE 8
3 Water treatment systems operational.
2 Provide continuous supervision during start-up.
3 Start-up procedures:
A Establish circulation and ensure that air is elatéal.
2 Check pressurization to ensure proper operationt@pdevent water hammer,
flashing and/or cavitation.
3 Bring HWS storage tank up to design temperatunalglo
4 Monitor HWS and HWR piping systems for freedom afv@ment, pipe
expansion as designed.
5 Check control, limit, safety devices for normal aade operation.
4 Rectify start-up deficiencies.
3.8 PERFORMANCE VERIFICATION
A Timing:
A After pressure and leakage tests and disinfectbompteted, and certificate of
completion has been issued by authority havinggliction.
2 Procedures:
A Verify that flow rate and pressure meet DesigneCiat
2 TAB HWR in accordance with Section 23 05 93 - Tregth\djusting and
Balancing for HVAC.
3 Adjust pressure regulating valves while withdraigahaximum and inlet
pressure is minimum.
4 Sterilize HWS and HWR systems for Legionella cohntro
5 Verify performance of temperature controls.
.6 Verify compliance with safety and health requirefsen
7 Check for proper operation of water hammer arres®R®un one outlet for 10
seconds, then shut off water immediately. If wai@mmer occurs, replace water
hammer arrestor or re-charge air chambers. Repeatilets and flush valves.
.8 Confirm water quality consistent with supply start¥a verifying that no
residuals remain as a result of flushing and/carleg.
3 Reports:
A In accordance with Section 01 91 13 — Commissiof@X) Requirements:

using report forms as specified in Section 01 9% Cmmissioning (CX)
Requirements.
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2 Include certificate of water flow and pressuregesinducted on incoming water

service, demonstrating adequacy of flow and pressur
END OF SECTION
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PART 1 GENERAL

11 SECTION INCLUDES

12

13

Domestic Piping and Fittings (PEX-a) for the FollogrApplications:
A Domestic Hot/Cold-water piping, above ground.

REFERENCES
ASTM International (ASTM):

A ASTM F714 - Standard Specification for Polyethyl¢R&) Plastic Pipe (SDR-
PR) Based on Outside Diameter

2 ASTM D3350 - Standard Specification for Polyeth@drlastics Pipe and
Fittings Materials.

American National Standards Institute (ANSI)/AmandVNater Works Association
(AWWA)

A ANSI/AWWA C901 AWWA Standard for Polyethylene (PEjessure Pipe and
Tubing, 1/2 inch (13 mm) Through 3 inch (76 mm}, Wdater Service

2 ANSI/AWWA C906 AWWA Standard for Polyethylene (PEjessure Pipe and
Fittings, 4 inch (100 mm) Through 63 inch (1575 mfajy Water Distribution.

American Standards Institute (ANSI)/National SatiotaFoundation (NSF): ANSI/NSF
61 Drinking Water System Components - Health Effect

International Code Council (ICC): International fhing Code (IPC)

International Association of Plumbing and Mechahiiicials (IAPMO): Uniform
Plumbing Code (UPC)

Plastic Pipe Institute (PPI): PE 3408/PE 3608 IRStGermal Pipe Specifications

SUBMITTALS
Submit under provisions of Section 01 30 00 - Adstmative Requirements.
Product Data: Submit manufacturer's product subhdtita and installation instructions.

Shop Drawings: Provide installation drawings intiog piping layout, size dimension
by installation segment, vault locations, suppisttufes and schedules with all details
required for installation of the system.

Samples: Submit selection and verification sampfgsping.
Quality Assurance/Control Submittals

A Test Reports: Upon request, submit test reporta fiecognized testing
laboratories.

2 Submit the following documentation.
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A Manufacturer's certificate stating that productspty with specified
requirements.
2 Manufacturer's flow schedule for the distributigistem.
3 Documentation that the installer is trained toalighe manufacturer's
products
.6 Closeout Submittals: Submit the following documents
A Warranty documents specified herein.
2 Operation and maintenance data.
3 Manufacturer's field reports specified herein.
4 Final as-built piping layout drawing.
14 QUALITY ASSURANCE
A Installer Qualifications: Use an installer with demstrated experience on projects of

similar size and complexity and possessing docuatient proving familiarization
training by the tubing manufacturer.

A Regulatory Requirements and Approvals: Ensure igiiagpdistribution system
complies with all applicable codes and regulations.
2 Certifications: Provide letters of certificatiordinating: Installer uses skilled

workers holding a trade qualification license ouwigglent, or apprentices under
the supervision of a licensed trades person.
3 Pre-installation Meetings:

A Verify project requirements, excavation conditiosgstem performance
requirements, manufacturer's installation instargiand warranty
requirements.

2 Review project construction timeline to ensure chamge or discuss
modifications as required.
3 Interface with other trade representatives to yeaikas of responsibility.
A4 Establish the frequency and construction phasenbject engineer
intends for site visits and inspections by therigbnanufacturer's
representative.
15 DELIVERY, STORAGE and HANDLING

General: Comply with Division 1 Product Requirem8ettion.

Comply with manufacturer's ordering instructionsl &&ad-time requirements to avoid
construction delays.

3 Delivery: Deliver materials in manufacturer's onaf, unopened, undamaged containers
with identification labels intact.

4 Storage and Protection: Store materials protectad €xposure to harmful
environmental conditions and at temperature anddiitintonditions recommended by
the manufacturer.
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A Store potable pre-insulated piping coils under coogrevent dirt or foreign
material from entering the service tubing.

2 Do not expose the service pipe to direct sunlighttiore than 30 days. If
construction delays are encountered, cover pigiagis exposed to direct
sunlight.

1.6 WARRANTY
A Manufacturer's Warranty for Hydronic Piping: Manctizrer's standard 25 year warranty

for PEX-a piping and ASTM F 1960 fittings.

PART 2 PRODUCTS
21 DOMESTIC WATER PIPING AND FITTINGS (PEX-a)
A Performance Requirements: PEX-a piping and fittsigal meet the following pressure

and temperature ratings:

A 200 degrees F (93 degrees C) at 80 psi (551 kPa).
2 180 degrees F (82 degrees C) at 100 psi (689 kPa).
3 73.4 degrees F (23 degrees C) at 160 psi (1,102 kPa

Maximum Flame Spread rating: 25
Maximum developed smoke rating: 50
Plastic Pipe and Fittings:

A PEX-a (Engle-method Crosslinked Polyethylene) BIRIASTM 876 with
oxygen-diffusion barrier that meets DIN 4726.

2 PEX-a Fittings, Elbows and Tees (1/2 inch throughcB nominal pipe size):
ASTM F1960 cold-expansion fitting manufactured frima following material
types:

A UNS No. C69300 Lead-free (LF) Brass.
2 20 percent glass-filled polysulfone as specified8TM D6394.

3 Unreinforced polysulfone (group 01, class 1, gradas specified in
ASTM D6394.

4 Polyphenylsulfone (group 03, class 1, grade 2pasified in ASTM
D6394

5 Blend of polyphenylsulfone (55-80%) and unreinfargolysulfone
(rem.) as specified in ASTM D6394.

.6 Reinforcing cold-expansion rings shall be manufetdrom the same
source as PEX-a piping manufacturer and marked6®19

3 PEX-a Fittings (1 inch through 4 inch nominal pgiee): SDR9 compression
type fitting consisting of a double O-ring inselittwa compression sleeve
tightened around the pipe and insert.

5 Plastic-to-Metal Transition Fittings:
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1 Manufacturer: Provide fittings from the same manotifeer of the piping.
2 Threaded Brass to PEX-a Transition: One-piece Hittisg with male or female

.6

4

.8
2.2

A
2.3

2

threaded adapter and F1960 cold-expansion end REXta reinforcing cold-
expansion ring. Typically used for PEX sizes 3 iack below.

3 Brass Sweat to PEX-a Transition: One-piece brassgiwith sweat adapter and
F1960 cold-expansion end, with PEX-a reinforcinlyleaxpansion ring.
Typically used for PEX sizes 3 inch and below.

4 Dezincification-resistant (DZR) Brass to PEX-a Ta#ion: Male NPT thread and
PEX compression fitting. Editor: Typically used EX sizes 1 inch through 4
inch.

Plastic-to-Metal Transition Unions:

A Manufacturer: Provide unions from the same manufactof the piping.

2 Threaded Brass to PEX-a Union: One-piece bragsgfittith male or female
threaded adapter and F1960 cold-expansion end REXta reinforcing cold-
expansion ring. Typically used for PEX sizes 3 iackl below.

3 Brass Sweat to PEX-a Union: One-piece brass fittiitly sweat adapter and
F1960 cold-expansion end, with PEX-a reinforcinlyleaxpansion ring.
Typically used for PEX sizes 3 inch and below.

Piping Applications:

A Domestic Hot and Cold water piping, abovegrounth¢® and below) shall be
the following: PEX-a piping, with ProPEX expansifiitings.

Acceptable Material: Upnor AquaPEX or approved équa

PEX-aHORIZONTAL SUPPORT

Self gripping 23 gauge galvanized half-round chasized to match piping being
supported.

System to be designed to prevent thermal pipinguesipn

Nylon coated stainless straps supplied with thengipupport system.

Steel clevis hangers spaced in accordance with faetower requirements with upper
attachment to match building construction and witttalled load rating at double the
actual load.

FIRE STOPS

At all fire rated penetrations provide ULC listee§tops system as per ULC/CAN S115.

Firestop to be selected to suit piping material lbage wall/floor assembly as per ULC
listing requirements.
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PART 3 EXECUTION

31 EXAMINATION

3.2

3.3

34

Site Verification of Conditions: Verify that sit@editions are acceptable for installation
of the domestic water piping distribution systero. idt proceed with installation until
unacceptable conditions are corrected.

INSTALLATION
Install domestic piping according to approved stigwings or coordination drawings.

Comply with manufacturer's product data, includimgduct technical bulletins,
installation instructions and design drawings, udahg the following.

Provide ULC fire stops at all fire rated penetrasio

For all horizontal runs longer than 700mm providenerfacturer galvanized steel support
channel.
PEX-a Piping:
A PEX-a Piping Hanger Spacing: Install hangers faKRBiping with the
following maximum spacing:
A 1 inch and below: Maximum span, 32 inches.
2 1-1/2 inch and above: Maximum span, 48 inches.

2 PEX-a Piping Hanger Spacing with PEX-a Support @eé&rinstall hangers for
PEX-a piping with horizontal support channel in@cdance with local
jurisdiction and manufacturer's recommendationt) tie following maximum
spacing:

A Maximum span, 8 feet.

3 PEX-a Riser Supports: Install CTS riser clamp$atitase of each floor and at
the top of every other floor. Install mid-story des between each floor.

4 Pipe Joint Connections: Install per manufacturecemmendations. Use
manufacturer-recommended cold-expansion tool f@6BIconnections.

FIELD QUALITY CONTROL

Site Tests: To ensure system integrity, pressugtette tubing before and during

backfilling of the piping. The service tubing wiilé air tested at 11/2 times the operating

pressure for a minimum of 1 hour prior to systemdiu

CLEANING

Remove temporary coverings and protection of adjaserk areas.

Repair or replace damaged installed products.

Clean the installed products in accordance withufeaturer's instructions prior to
Owner's acceptance.

Remove construction debris from project site agallg dispose of debris
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35 DEMONSTRATION
A Demonstrate operation of the piping distributiosteyn to Owner's personnel.
3.6 PROTECTION
A Protect installed work from damage caused by sulesggonstruction activity on the
site

END OF SECTION
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PART 1 GENERAL
1.1 SUMMARY
Section includes:
A The installation of drainage waste and vent pipirgst iron and copper.

1.2

13

1.4

15

RELATED SECTIONS
Section 01 35 29.06 - Health and Safety Requiresnent

Section 01 74 21 - Construction/Demolition Wastenkizement and Disposal

Section 23 05 05 - Installation of Pipework.

REFERENCES
American Iron and Steel Institute (AISI)

A AISI| 304, Stainless Steel.
American Society for Testing and Materials (ASTM)
A ASTM B32, Specification for Solder Metal.

2 ASTM B306, Specification for Copper Drainage TubB&\(V).

3 ASTM C564, Specification for Rubber Gaskets fortQam Soil Pipe and
Fittings.

Canadian Standards Association (CSA International)
A CAN/CSA-B70, Cast Iron Soil Pipe, Fittings and Msa Joining.
2 CAN/CSA- B125.3, Plumbing Fittings.

QUALITY ASSURANCE
Health and Safety:

A Do construction occupational health and safetyctoedance with Section 01 35
29.06 — Health and Safety Requirements.

DELIVERY STORAGE AND DISPOSAL
Waste Management and Disposal:

A Separate and recycle waste materials in accordaiticé&Section 01 74 21 —
Construction/Demolition Waste Management and Diapos
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2 Collect and separate for disposal, paper, plgstilystyrene, corrugated
cardboard, packaging material in appropriate aaisits for recycling in
accordance with Waste Management Plan.

1.6 SUBMITTALS:

A Provide submittals in accordance with Section 0D33 Submittal Procedures.

.2 Product Data:

A Provide manufacturer's printed product literaturd datasheets for adhesives,
and include product characteristics, performanitera, physical size, finish
and limitations.

PART 2 PRODUCTS

2.1 COPPER TUBE AND FITTINGS
A Above ground sanitary, storm and vent Type DWVASTM B306.

A Fittings.
A Cast brass: to CAN/CSA-B125.
2 Wrought copper: to CAN/CSA-B125.

2 Solder: tin-lead, 50:50, type 50A or tin-antimoomnly 95:5, type TA to ASTM
B32.

2.2 CAST IRON PIPING AND FITTINGS

A Buried sanitary, storm and vent minimum NPS2, tANGCSA-B70, with one layer of
protective coating of butimous.

A Joints.
.1 Mechanical joints.

.1 Neoprene or butyl rubber compression gaskets: tbtM\E564 or
CAN/CSA-B70.

.2 Stainless steel clamps.

.2 Hub and spigot.
.1 Neoprene gasket :to CSA B70.
.2 Cold caulking compounds.

2 Above ground sanitary, storm and vent: to CAN/CS70B

A Joints.
.1 Mechanical joints.
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2.3

PART 3

3.1

3.2

3.3

.1 Neoprene or butyl rubber compression gaskets watinless steel
clamps.

STAINLESS STEEL PIPE AND FITTINGS

Above ground and buried sanitary, storm and veRtS to NPS 10, stainless steel, type
AISI 304.

A Mechanical Joints:
A Push-fit socket joint with EPDM sealing ring.

EXECUTION

INSTALLATION

In accordance with Section 23 05 05 — InstallatbRipework and by certified
journeyperson.

Install in accordance with Canadian Plumbing Caatklacal authority having
jurisdiction.

TESTING

Pressure test buried systems before backfilling.

Hydraulically test to verify grades and freedommirobstructions.

PERFORMANCE VERIFICATION

Cleanouts:

A Ensure accessible and that access doors are tptosetted.

.2 Open, cover with linseed oil and re-seal.

3 Verify that cleanout rods can probe as far as the deanout, at least.

Test to ensure traps are fully and permanently gaim

Storm water drainage:

A Verify domes are secure.
2 Ensure weirs are correctly sized and installedemly.
3 Verify provisions for movement of roof system.

Ensure that fixtures are properly anchored, comuet system and effectively vented.

Affix applicable label (storm, sanitary, vent, puhgcharge, etc.) c/w directional arrows
every floor or 4.5 m (whichever is less).
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.6 Provide copies of test reports for Commissioningnivas.

END OF SECTION
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PART 1 GENERAL
11 SUMMARY
A Section includes:
A The installation of drainage waste and vent pipimgastic.
12 RELATED SECTIONS

A Section 01 35 29.06 - Health and Safety Requiresnent
2 Section 01 74 21 - Construction/Demolition Wasteniizement and Disposal

3 Section 23 05 05 - Installation of Pipework.

13 REFERENCES
A American Society for Testing and Materials (ASTM)

A ASTM D2235, Specification for Solvent Cement formplonitrille-Butadiene-
Styrene (ABS) Plastic Pipe and Fittings.

2 ASTM D2564, Specification for Solvent Cements fohfVinyl-Chloride)
(PVC) Plastic Piping Systems.

2 Canadian Standards Association (CSA)

A CSA-B1800 Series, ABS Drain, Waste and Vent PigkRipe Fittings.
2 CSA-B181.2, PVC Drain, Waste and Vent Pipe and Figiangs.
3 CSA-B182.1, Plastic Drain and Sewer Pipe and Pittegs.

3 Underwriters Laboratory of Canada (ULC)

A CAN/ULC-5102.2 Method of Test for Surface Burningatacteristics of
Flooring, Floor Coverings, and Miscellaneous Matisrand Assemblies.

14 DELIVERY STORAGE AND DISPOSAL

A Waste Management and Disposal:

A Separate and recycle waste materials in accordaitic&ection 01 74 21 —
Construction/Demolition Waste Management and Diapos

2 Collect and separate for disposal, paper, plastilystyrene, corrugated
cardboard, packaging material in appropriate aaisiits for recycling in
accordance with Waste Management Plan.
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15 SUBMITTALS:
A Provide submittals in accordance with Section 0D33 Submittal Procedures.

.2 Product Data:

A Provide manufacturer's printed product literaturd datasheets for piping and
adhesives, and include product characteristic§opaance criteria, physical
size, finish and limitations.

PART 2 PRODUCTS

2.1 PIPING AND FITTINGS
A For aboveground DWV piping for non-combustible domstion:

A Flame spread rating less than 25 and smoke dewktdassification less than
50.

2 CSA B181.2

2.2 JOINTS
1 Solvent weld for PVC: to ASTM D2564.

1 NPS 1 % to 6: one step or two step cement
2 NPS 8 and above: two step cement.

2 Solvent weld for ABS: to ASTM D2235.
2.3 FIRE-STOPS
A At all fire rated penetrations provide ULC listérestops system as per ULC/CAN S115.

2 Firestop to be selected to suit piping material lbaske wall/floor assembly as per ULC
listing requirements.

PART 3 EXECUTION

31 INSTALLATION

A In accordance with Section 23 05 05 - InstallatbPipework and certified
journeyperson.

2 Install in accordance with The National Plumbingd€E@nd local authority having
jurisdiction.

3 Install fire-stops in accordance with the ‘ULC'tlig.
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3.2

3.3

TESTING

Pressure test buried systems before backfilliremcocordance with Canadian Plumbing
Code.

Hydraulically test to verify grades and freedommirobstructions.

PERFORMANCE VERIFICATION

Cleanouts:

A Ensure accessible and that access doors are tptosetted.

.2 Open, cover with linseed oil and re-seal.

3 Verify cleanout rods can probe as far as the nednout, at least.

Test to ensure traps are fully and permanently gaim

Storm water drainage:

A Verify domes are secure.
2 Ensure weirs are correctly sized and installedemly.
3 Verify provisions for movement of roof system.

Ensure fixtures are properly anchored, connectagstem and effectively vented.

Affix applicable label (storm, sanitary, vent, puigcharge etc.) c/w directional arrows
in accordance with Section 23 05 53.01 — Mechandsitification.

Provide copies of test reports for Commissioningnivas.

END OF SECTION
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PART 1 GENERAL

11 SUMMARY

1.2

13

Section Includes:

A Materials and installation for plumbing specialtées] accessories.

RELATED SECTIONS

Section 01 33 00 — Submittal Procedures.

Section 01 35 29.06 — Health and Safety Requiresnent

Section 01 45 00 — Quality Control.

Section 01 74 21 — Construction/Demolition Wastenbtgement and Disposal.
Section 01 78 00 — Closeout Submittals.

Section 01 91 13 — General Commissioning (Cx) Reguents.

o ur wiN P

REFERENCES
American Society for Testing and Materials Inteioml (ASTM)

A ASTM A126, Specification for Gray Iron Castings falves, Flanges and Pipe
Fittings.

2 ASTM B62, Specification for Composition Bronze onri@@e Metal Castings.

American Water Works Association (AWWA)

A AWWA C700, Cold Water Meters-Displacement Type, iBr® Main Case.

2 AWWA C701, Cold Water Meters-Turbine Type for Custy Service.
3 AWWA C702, Cold Water Meters-Compound Type.

American National Standards Institute (ANSI)

A ANSI Z2358.1 Emergency eyewash and shower equipment.
Canadian Standards Association (CSA)

A CSA-B64 Series, Backflow Preventers and Vacuum IBresa

2 CSA-B356, Water Pressure Reducing Valves for Doim&gater Supply
Systems.

Health Canada/Workplace Hazardous Materials InftoneéSystems (WHMIS).

A Material Safety Data Sheets (MSDS).
Plumbing and Drainage Institute (PDI)

A PDI-G101, Testing and Rating Procedure for Greasdeptors with Appendix
of Sizing and Installation Data.
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.2 PDI-WH201, Water Hammer Arresters Standard.

1.4 SUBMITTALS

A Submittals in accordance with Section 01 33 00bnsittal Procedures.

.2 Product Data:

A Submit manufacturer’s printed product literatupedfications and datasheet
for fixtures and equipment.
.2 Indicate dimensions, construction details and netefor specified items.

3 Submit WHMIS MSDS in accordance with Section 0200201 — Hazardous
Materials. Indicate VOC's for adhesive and solgahiring application and
curing.

3 Shop Drawings:

A Submit shop drawings to indicate materials, fingslhreethod of anchorage,
number of anchors, dimensions, construction anenaisly details and
accessories.

4 Certificates: submit certificates signed by mantifegr certifying that materials comply
with specified performance characteristics and aygroperties.

5 Instructions: submit manufacturer’s installatiostmctions.
.6 Closeout submittals: submit maintenance and engigedata for incorporation into
manual specified in Section 01 78 00 — Closeoun$ithls. Include:
A Description of plumbing specialties and accesspging manufacturer’'s
name, type, model, year and capacity.
2 Details of operation, servicing and maintenance.
3 Recommended spare parts list.
15 QUALITY ASSURANCE
A Pre-Installation Meetings:
A Convene pre-installation meeting one week pridyeginning work of this
Section and on-site installations.
A Verify project requirements.

.2 Review installation and substrate conditions.
3 Co-ordination with other building subtrades.
i

Review manufacturer’s installation instructions avatranty
requirements.

2 Health and Safety:
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A Do construction occupational health and safetycooedance with

1.6

Section 01 35 29.06 — Health and Safety Requiresnent

DELIVERY, STORAGE AND HANDLING
A Waste Management and Disposal:

A

Separate waste materials for reuse and recycliagdnrdance with Section 01
74 21 — Construction/Demolition Waste Managemedt@isposal.

2 Remove from site and dispose of packaging mateaizdgpropriate recycling
facilities.

3 Collect and separate for disposal, paper, plastilystyrene, corrugated
cardboard packaging materials in appropriate anksits for recycling in
accordance with Waste Management Plan.

4 Divert unused metal materials from landfill to metcycling facility as
approved by Owner’s Representative.

5 Fold up metal and plastic banding flatten and plaatesignated area for
recycling.

PRODUCTS

CLEANOUTS

A Cleanout plugs: heavy cast iron male ferrule(Hdawmty traffic rated in parking garage)

with brass screws and threaded brass or bronze $&aling-caulked lead seat or
neoprene gasket.

A Acceptable Product: Zurn, Jay R. Smith, MIFAB.
2 Access covers:
A Wall access: face or wall type, or stainless stqabre cover with flush head
securing screws, bevelled edge frame completearithoring lugs.
2 Floor access: round cast iron body and frame adfstable secured nickel

bronze top.

A Plugs: bronze with neoprene gasket.

.2 Cover for unfinished concrete floors: cast ironrmdugasket, vandal-
proof screws.

3 Cover for terrazzo finish: polished nickel bronzads with recessed
cover for filling with terrazzo, vandal-proof locig screws.

A4 Cover for tile and linoleum floors: polished nickebnze with recessed

cover for linoleum or tile infill, complete with waal-proof locking
screws.
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5 Cover for carpeted floors: polished nickel bronzthwieep flange cover
for carpet infill, complete with carpet retainemdal-proof locking
screws.

3 Provideextra heavy duty clean-out coversn all traffic areas and where noted.

2.2 WATER HAMMER ARRESTORS
A Stainless steel or copper construction, bellowgigton type: to PDI-WH201.

2 Acceptable Product: Zurn, Jay R. Smith, MIFAB, Bsiemn Plumbing Products.

2.3 VACUUM BREAKERS
1 To CSA-B64 Series.

2 Atmospheric vacuum breaker (inlet to domestic hatewtanks):
A Plain brass body with silicone disc.
2 Suitable for temperatures up to 82°C.
3 Maximum operating pressure: 860 kPa.
4 Size: NPS %a.
5 Acceptable Product: Watts Series 288a, Wilkins,Ragmith, MIFAB.
3 Hose connection vacuum breaker:
A NPS % female hose thread inlet, NPS % male hosattbutlet, brass finish.
2.4 PIPE WALL AND FLOOR PENETRATION SEAL
A Application:
A Pipes penetrating exterior concrete walls belovdgr@nd concrete floors on
grade.

2 Seal material to be EPDM.
3 Pressure plates to be glass-reinforced plastic.
A4 Bolts and nuts to be stainless steel 18-8.

5 Suitable temperature range to be -40°C to 121°C.

.6 Wall sleeves to be Schedule 40 black iron pipee&s in exterior walls to be galvanized.
g Floor sleeves to be Schedule 40 black iron pipe.
.8 Wall and floor sleeves to be sufficiently long tount flush with interior and exterior

walls and flush with finished floor of slab-on-geafloors.
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PART 3

3.1

3.2

3.3

3.4

3.5

3.6

Acceptable Product: Metraseal MS Series, Link Seal

EXECUTION

MANUFACTURER’S INSTRUCTIONS

Compliance: Comply with manufacturer’s written regoendations or specifications,
including product technical bulletins, handlingrsige and installation instructions, and
data sheet.

INSTALLATION

Install in accordance with National Plumbing Codad local authority having
jurisdiction.

Install in accordance with manufacturer's instiutsiand as specified.

CLEANOUTS

In addition to those required by code, and as atéi, install at base of soil and waste
stacks, and rainwater leaders.

Bring cleanouts to wall or finished floor unlessvéeeable from below floor.

Building drain cleanout and stack base cleanouns:dize to maximum NPS4.

WATER HAMMER ARRESTORS
Install on branch supplies to fixtures or grougixtures where indicated.

START-UP AND COMMISSIONING
General:

A In accordance with Section 01 91 13 - General Casimining (Cx)
Requirements: supplemented as specified herein.

Timing: Start-up only after:
A Pressure tests have been completed.
2 Disinfection procedures have been completed.

Provide continuous supervision during start-up.

TESTING AND ADJUSTING

General:
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A In accordance with Section 01 91 13 - General Casioning (Cx)
Requirements: supplemented as specified herein.
2 Timing:
A After start-up deficiencies rectified.
2 After certificate of completion has been issuedbthority having jurisdiction.
3 Application tolerances:
A Pressure at fixtures: +/- 70 kPa.
2 Flow rate at fixtures: +/- 20%.
4 Adjustments:
A Verify that flow rate and pressure meet desigredat
2 Make adjustments while flow rate or withdrawal 13 naximum and (2) 25% of

maximum and while pressure is (1) maximum and @jmum.

5 Vacuum breakers:

A Test tightness, accessibility for O&M of cover arsfdralve.

2 Simulate reverse flow and back-pressure conditioriest operation of vacuum
breakers, backflow preventers.
3 Verify visibility of discharge from open ports.
.6 Access doors:
A Verify size and location relative to items to beessed.
7 Cleanouts:
A Verify covers are gas-tight, secure, yet readimaeable.
.8 Water hammer arrestors:
A Verify proper installation of correct type of wateammer arrester.
9 Strainers:
A Clean out repeatedly until clear.
2 Verify accessibility of cleanout plug and basket.
3 Verify that cleanout plug does not leak.
.10 Training:
A In accordance with Section 01 91 13 - General Casioning (Cx)

Requirements: supplemented as specified herein.

END OF SECTION
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PART 1 GENERAL

11 SUMMARY

12

13

14

Section includes:

A The supply and installation of plumbing fixturesdarim.

Products installed but not supplied under thisiseds indicated elsewhere in the
contract:

A Install rough-in for equipment supplied by othe@mnplete with valves on hot
and cold water supplies, waste and vent.

2 Equipment installed by others.

A Connect with unions.
3 Equipment not installed.
A Capped for future connection by others.

RELATED SECTIONS
Section 01 33 00 — Submittal Procedures.

Section 01 74 21 — Construction/Demolition Wastenkzement and Disposal.
Section 01 35 29.06 — Health and Safety Requiresnent

Section 01 78 00 — Closeout Submittals.

REFERENCES

Canadian Standards Association (CSA)

A CAN/CSA-B45 Series, Plumbing Fixtures.
2 CAN/CSA-B125, Plumbing Fittings.
3 CAN/CSA-B651, Barrier-Free Design.

Province of Newfoundland and Labrador Building Assibility Regulations.

SUBMITTALS
Submittals in accordance with Section 01 33 00 bnSttal Procedures.

Product Data: submit WHMIS MSDS — Material Safegt®Sheets.

A Submit shop drawings and product data in accordastteSection 01 33 00 —
Submittal Procedures.

1 Indicate, for all fixtures and trim:
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A Dimensions, construction details, roughing-in disiens.
3 Closeout Submittals:
A Submit maintenance data in accordance with Seétlor8 00 — Closeout
Submittals
2 Include:
A Description of fixtures and trim, giving manufaatis name, type,
model, year, capacity.
2 Details of operation, servicing maintenance.
3 List of recommended spare parts.
15 QUALITY ASSURANCE

A Health and Safety:

A Do construction occupational health and safetyctoedance with Section 01 35
29.06 — Health and Safety Requirements.

16 DELIVERY STORAGE AND DISPOSAL

A Waste Management and Disposal:

A Separate waste materials for reuse and recycliagdnordance with Waste
Management and Disposal.

2 Collect and separate for disposal paper, plasbilyspyrene, corrugated
cardboard, packaging material in appropriate aaisihs for recycling in
accordance with Waste Management Plan.

3 Fold up metal and plastic banding, flatten and @lacdesignated area for
recycling.

1.7 ACCEPTABLE PRODUCT
1 Fixtures:

American Standard
Kindred

Fiat

AMI Novanni
ELKAY

Zurn

2 Trim:

Delta

Chicago Faucet
Powers Crane
Sloan
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18

PART 2

21

22

WARRANTY

Provide a written guarantee, signed and issudldeimame of the owner, against
defective materials and workmanship for a periodre# (1) year from the date of
Substantial Completion.

PRODUCTS

MANUFACTURED UNITS

Fixtures: manufacture in accordance with CAN/CS/oB4éries.

Trim, fittings: manufacture in accordance with CAI§A-B125.

Exposed plumbing brass to be chrome plated.

Number, locations: Architectural drawings to govern

Fixtures in any one location to be product of oranuafacturer and of same type.

Trim in any one location to be product of one mastirer and of same type.

STAINLESS STEEL SINKS
A SC-1: single compartment, undermount.

A From 18 ga thick type 316 stainless steel, undéedo@9 mm crumb
cup strainer clamps. Overall sizes: 584 x 444 x128%

A Acceptable product: Kohler No. K-6661-NA or equal.

2 Trim:
203 mm center deckmount faucet.
Single lever.
Cast brass underbody.
Chrome plated coverplate.
Chrome finish.
Heavy duty brass compression structures.
Positive shutoff even in poor water conditions.
203 mm wallform swing spout.
Flow control aerator 5.7 L/min. vandal resistant.
0 Acceptable product: Delta No. 26T3133 or equal.

3 Waste fitting: integral stainless steel basketisétdstopper, tailpiece,
cast brass P-trap with cleanout. In accessibles upibvide off-set on
drain. On area with dishwasher. Provide tailpiedé tihreaded
dishwasher drain connection. Refer to notes omltheings.

POONOUAWN PR



NAFC P-18 Lab Renovation SECTION 2242 16
Project F6879-189222 COMMERCIAL LAVATORIESAND SINKS

PAGE 4

2.3

24
PART 3
31
A
3.2
A
2
3
A4
5

A4 Shut off valves underneath counter.

FIXTURE PIPING
A Hot and cold water supplies to each fixture:

A Chrome plated flexible supply pipes each with schéwver handwheel
stop, reducers, escutcheon for exposed supplies.

2 Waste:
A Brass P trap with cleanout on each fixture not inguimtegral trap.
2 Chrome plated in all exposed places.

CHAIR CARRIERS

A Factory manufactured floor-mounted carrier systémsil wall-mounted
fixtures

EXECUTION

INSTALLATION

Mounting heights:

A Standard: to comply with manufacturer's recommeadatunless otherwise
indicated or specified.

.2 Wall-hung fixtures: as indicated, measured fronsfied floor.

3 Physically handicapped: to comply with most strimgef either NBCC or
CAN/CSA B651, or Provincial Buildings Accessibilifct and Regulations.

ADJUSTING
Conform to water conservation requirements spetifiés section.

Do adjustments prior to pre-commissioning.

Adjustments.

A Adjust water flow rate to design flow rates.

2 Adjust pressure to fixtures to ensure no splashtngaximum pressures.
Checks.

A Aerators: operation, cleanliness.

2 Vacuum breakers, backflow preventers: operatioreuatl conditions.

3 Wash fountains: operation of flow-actuating devices

Thermostatic controls.

A Verify temperature settings, operation of contlialjt and safety controls.
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.6 Report verification checks in Commissioning Manual.

END OF SECTION
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PART 1 GENERAL

11 RELATED SECTIONS

12

Section 01 33 00 - Submittal Procedures.

Section 01 74 21 - Construction / Demolition Wademnagement and Disposal.

Section 01 78 00 - Closeout Submittals.

SUBMITTALS
Submittals: in accordance with Section 01 33 0Qbrfittal Procedures.

Shop drawings; submit drawings stamped and sigmeddproval by Owner’s
Representative.

Shop drawings to show:

A
2

Mounting arrangements.
Operating and maintenance clearances.

Shop drawings and product data accompanied by:

2w ik

5

Detailed drawings of bases, supports, and anchts. bo
Acoustical sound power data, where applicable.
Points of operation on performance curves.
Manufacturer to certify current model production.
Certification of compliance to applicable codes.

In addition to transmittal letter referred to incBen 01 33 00 - Submittal Procedures:
use MCAC "Shop Drawing Submittal Title Sheet". ItiBnsection and paragraph
number.

Closeout Submittals:

A

Provide operation and maintenance data for incatpor into manual specified
in Section 01 78 00 - Closeout Submittals.

Operation and maintenance manual approved by,iaadcbpies deposited
with, Owner’s Representative before final inspattio

Operation data to include:

A Control schematics for systems including environtalecontrols.
2 Description of systems and their controls.
3 Description of operation of systems at various fotdjether with reset

schedules and seasonal variances.
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4 Operation instruction for systems and component.
5 Description of actions to be taken in event of pquént failure.
.6 Valves schedule and flow diagram.
7 Colour coding chart.
4 Maintenance data to include:
A Servicing, maintenance, operation and trouble-shganstructions for
each item of equipment.
2 Data to include schedules of tasks, frequencystomjuired and task
time.
5 Performance data to include:
A Equipment manufacturer's performance datasheetspwint of
operation as left after commissioning is complete.
2 Equipment performance verification test results.
3 Special performance data as specified.
4 Testing, adjusting and balancing reports as sgetifi Section 23 05 93

- Testing, Adjusting and Balancing for HVAC.

.6 Approvals:

A

Submit 2 copies of draft Operation and Maintenavieaual to Owner’s
Representative for approval. Submission of indigldiata will not be
accepted unless directed by Owner’s Representative.

Make changes as required and re-submit as dirbgt€tvner’'s
Representative.

T Additional data:

A Prepare and insert into operation and maintenarecrial additional
data when need for it becomes apparent during fepe:ciemonstrations
and instructions.

.8 Site records:

A Owner’s Representative will provide 1 set of repratlle mechanical
drawings or AutoCAD files. Provide sets of whiténps as required for
each phase of work. Mark changes as work progresskas changes
occur. Include changes to existing mechanical systeontrol systems
and low voltage control wiring.

2 Transfer information weekly to reproducibles, ravisreproducibles to
show work as actually installed.

3 Use different colour for each service.

4 Make available for reference purposes and inspectio

9 As-built drawings:

A

Prior to start of Testing, Adjusting and BalancfogHVAC, finalize
production of as-built drawings.
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A
PART 2
21

A

2 Identify each drawing in lower right hand cornetdtters at least 12 mm
high as follows: - "AS BUILT DRAWINGS: THIS DRAWINGIAS
BEEN REVISED TO SHOW MECHANICAL SYSTEMS AS
INSTALLED" (Signature of Contractor) (Date).

3 Submit to Owner’s Representative for approval aaftercorrections as
directed.

4 Perform testing, adjusting and balancing for HVAgihg as-built
drawings.

5 Submit completed reproducible as-built drawingdw@perating and
Maintenance Manuals.

.10 Submit copies of as-built drawings for inclusiorfimal TAB report.

QUALITY ASSURANCE

Quality Assurance: in accordance with Section 00@5 Quality Control.

Health and Safety Requirements: do constructionpaiional health and safety in
accordance with Section 01 35 29.06 - Health arfet$s&equirements.

MAINTENANCE

Furnish spare parts in accordance with Section80a07- Closeout Submittals as
follows:

Provide one set of special tools required to seremuipment as recommended by
manufacturers and in accordance with Section 00078Closeout Submittals.

DELIVERY, STORAGE, AND HANDLING

Waste Management and Disposal:

A Construction/Demolition Waste Management and Diapaeparate waste
materials for reuse and recycling in accordanch @éction 01 74 21 -
Construction/Demolition Waste Management and Diapos

PRODUCTS

MATERIALS

All materials used on this project shall be new @A approved unless noted
otherwise.
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PART 3 EXECUTION

31 PAINTING, REPAIRSAND RESTORATION

3.2

33

34

Do painting in accordance with Section 09 91 2&eriior Painting.
Prime and touch up marred finished paintwork toamatriginal.

Restore to new condition, finishes which have dgmaged.

CLEANING

Clean interior and exterior of all duct systemst@ct open ends of ducts, diffusers,
grilles and registers during construction to prevegress of dust and dirt into interior of
ducts. If dust or dirt is detected prior to startugcuum interior of all ducts and air
handling units. Prior to vacuuming use video canten@cord condition of ductwork.
Also use video camera to record condition of daftsr cleaning.

FIELD QUALITY CONTROL

Site Tests: conduct following tests in accordanith ection 01 45 00 - Quality Control
and submit report as described in PART 1 - SUBMITBA

A Submit tests as specified in other sections ofgpecification.

Manufacturer's Field Services:

A Obtain written report from manufacturer verifyingnepliance of Work, in
handling, installing, applying, protecting and elewy of product and submit
Manufacturer's Field Reports as described in PARBUBMITTALS.

2 Provide manufacturer's field services consistingrofluct use recommendations
and periodic site visits for inspection of produrstallation in accordance with
manufacturer's instructions.

3 Schedule site visits, to review Work, as directe@ART 1 - QUALITY
ASSURANCE.

DEMONSTRATION
Owner’s Representative will use equipment and syster test purposes prior to
acceptance. Contractor to supply labour, mateaiad, instruments required for testing.

Supply tools, equipment and personnel to demorestnadl instruct operating and
maintenance personnel in operating, controllingystthg, trouble-shooting and
servicing of all systems and equipment during ragulork hours, prior to acceptance.

Use operation and maintenance manual, as-builtidggwand audio visual aids as part
of instruction materials.

Instruction duration time requirements as specifiedppropriate sections.
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5 Owner’s Representative may record these demorwsisatn video tape for future
reference.
35 PROTECTION
A Protect equipment and systems openings from dist, @nd other foreign materials with

materials appropriate to system

END OF SECTION
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PART 1 GENERAL
1.1 SUMMARY
A Section Includes:

1.2

13

3

1 Bronze — valves.

RELATED SECTIONS
Section 01 33 00 — Submittal Procedures

Section 01 35 29.06 — Health and Safety Requiresnent
Section 01 74 21 — Construction/Demolition Wastenbtgement and Disposal.
Section 01 78 00 — Closeout Submittals.

Section 23 05 05 - Installation of Pipework

REFERENCES

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

A ANSI/ASME B1.20.1, Pipe Threads, General Purposeh()

2 ANSI/ASME B16.18, Cast Copper Alloy Solder Joine&sure Fittings

3 ANSI/ASME B16.22, Wrought Copper and Copper Allaylcr Joint Pressure
Fittings.

American Society for Testing and Materials (ASTM)

A ASTM A 276, Specification for Stainless Steel Bansl Shapes.
2 ASTM A536, Specification for Ductile Iron Castings.

3 ASTM B 16, Specification for Free-Cutting Brass Rk and Shapes for Use
in Screw Machines.

4 ASTM B 62, Specification for Composition Bronze@unce Metal Castings.
5 ASTM B 283, Specification for Copper and Copperm#lDie Forgings (Hot

Pressed)

.6 ASTM B 505/B505M, Specification for Copper-BasedIContinuous
Castings.

7 ASTM B584, Specification for Copper Alloy Sand Gags for General
Applications.

Canadian Standards Association (CSA)



NAFC P-18 Lab Renovation SECTION 23 05 23.01
Project F6879-189222 VALVES -RONZE

PAGE 2

1.4

15

1.6

A CSA B242, Groove and Solder Type Mechanical Pipeplogs.

Manufacturers Standardization Society of the Valnd Fittings Industry, Inc. (MSS).

A MSS SP-25, Standard Marking System for Valvesirg#, Flanges and Unions.
2 MSS SP-80, Bronze Gate, Globe, Angle and Checkesgalv
3 MSS SP-110, Ball Valves, Threaded, Socket-Weldsuaider Joint, Grooved

and Flared Ends.
SUBMITTALS

Submittals in accordance with Section 01 33 00 bnS8ttal Procedures.

Product Data: submit WHMIS MSDS — Material Safegta Sheets.

A Submit shop drawings and product data in accordastteSection 01 33 00 —
Submittal Procedures.

2 Submit data for valves specified this section.
3 Grooved joint couplings and fittings to be indichten product submittals and to
be specifically identified with the applicable sydr series designation.

Closeout Submittals

A Submit maintenance data for incorporation into nauspecified in Section 01
78 00 — Closeout Submittals.

QUALITY ASSURANCE
Health and Safety

A Do construction occupational health and safetyceoedance with Section 01 35
29.06 — Health and Safety Requirements.

All grooved joint couplings, fittings, valves, asdecialties to be the products of a single
manufacturer. Grooving tools to be of the same rfaanturer as the grooved
components.

DELIVERY, STORAGE AND DISPOSAL

Waste Management and Disposal

A Separate and recycle waste materials in accordaitic&Section 01 74 21 —
Construction/Demolition Waste Management and Diapos

2 Collect and separate for disposal, paper, plgstilystyrene, corrugated
cardboard packaging material in appropriate onksiie for recycling in
accordance with Waste Management Plan.
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PART 2 PRODUCTS
2.1 MATERIALS

A Except for specialty valves, to be single manufiastu

2 All products to have Canadian registration numigerRN).

3 End Connections

A Connection into adjacent piping/tubing:

A Steel pipe systems: Screwed ends to ANSI/ASME B1.20
2 Copper tube systems.
A Solder ends ANSI/ASME B16.18.
2 Grooved ends to copper tube dimensions and CSA .B242
3 Push-to-connect ends to ANSI/ASME B16.22 and
manufacturer’s standards.

4 Lockshield Keys

A Where lockshield valves are specified, provide égskof each size: malleable
iron cadmium plated.

2.2 GATE VALVES

A Requirements common to all gate valves, unlessfggotherwise:

Standard specification: MSS SP-80.

Bonnet: with hex. shoulders.

Connections: with hex. shoulders.

Inspection and pressure testing: to MSS SP-80sTedie hydrostatic.
Packing: high grade non-asbestos packing.

Handwheel: non-ferrous.

Handwheel Nut: bronze to ASTM B62.

Class 125, WP=860 kPa steam, 1.4 mPa WOG

Class 150 WP=1.03 mPa steam, 2.07 mPa WOG.

.2 NPS 2 and under, non-rising stem, solid wedge dikass 125:

© 0N UAWNR

A Body: with long disc guides, screwed bonnet widnstetaining nut.
2 Operator: Handwheel

3 NPS 2 and under, non-rising stem, solid wedge dikss 150:

A Body: with long disc guides, screwed bonnet widnstetaining nut.
2 Operator: Handwheel
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A4 NPS 2 and under, rising stem, split wedge discs<I25:

A Body: with long disc guides, screwed bonnet.
2 Disc: split wedge, bronze to ASTM B283, looselywsed to stem.
3 Operator: Handwheel

5 NPS 2 and under, rising stem, solid wedge discs<C125:

A Body: with long disc guides, screwed bonnet.
2 Operator: Handwheel

.6 NPS 2 and under, rising stem, solid wedge discs<C1&0:

A Body: with long disc guides, screwed bonnet.
2 Operator: Handwheel

2.3 GLOBE VALVES

A Requirements common to all globe valves, unlessifipe otherwise:

Standard specification: MSS SP-80.

Bonnet: union with hex. shoulders.

Connections: screwed with hex. shoulders.

Inspection and pressure testing: to MSS SP-80sTedie hydrostatic.
Packing: non-asbestos.

Handwheel: non-ferrous.

Handwheel Nut: bronze to ASTM B62.

Class 125, WP=860 kPa steam, 1.4 MPa WOG

Class 150 WP=1.03 mPa steam, 2.07 MPa WOG.

.2 NPS 2 and under, composition disc, Class125:

© 0N UAWNR

A Body and bonnet: screwed bonnet.

2 Disc and seat: renewable rotating PTFE disc reghledbronze seat, loosely
secured to bronze stem to ASTM B505.

3 Operator: Handwheel.

3 NPS 2 and under, composition disc, Class 150:

A Body and bonnet: union bonnet.

2 Disc and seat: renewable rotating PTFE disc inyeesinovable disc holder,
regrindable bronze seat, loosely secured to brsteze to ASTM B505.

3 Operator: Handwheel

A4 NPS 2 and under, plug disc, Class 150, screwed ends

A Body and bonnet: union bonnet.
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2 Disc and seat ring: tapered plug type with dismstieg of stainless steel to
ASTM A276, loosely secured to stem.
3 Operator: Handwheel

5 Angle valve, NPS 2 and under, composition discs€IERO:

A Body and bonnet: union bonnet.
2 Disc and seat: renewable rotating PTFE disc in@tigasily removable disc
holder having integral guides, regrindable broremg,doosely secured to stem.
3 Operator: Handwheel.
2.4 CHECK VALVES
A Requirements common to all check valves, unlessifspe otherwise:
A Standard specification: MSS SP-80.

Connections: with hex agonal shoulders.

Class 125, WP=860 kPa steam, 1.4 MPa WOG
Class 150 WP=1.03 mPa steam, 2.07 MPa WOG
Class 200 1.4 MPa CWP

2 NPS 2 and under, swing type, bronze disc, Class 125

ar wiN

A Body: Y-pattern with integral seat at 45°, screveap with hex head.

2 Disc and seat: renewable rotating disc, two-piengehdisc construction; seat:
regrindable.

3 NPS 2 and under, swing type, bronze disc, Class 150

A Body: Y-pattern with integral seat at 45°, screveap with hex head.

2 Disc and seat: renewable rotating disc, two-piengehdisc construction; seat:
regrindable.

4 NPS 2 and under, swing type, composition disc, <20:

A Body: Y-pattern with integral seat at 45°, screveap with hex. head.

2 Disc: renewable rotating disc, of number 6 compasito suit service
conditions, bronze two-piece hinge disc constructio

5 NPS 2 and under, horizontal lift type, composititisc, Class150:

A Body: with integral seat, union bonnet ring withxhghoulders, cap.

2 Disc: renewable PTFE for steam, #6 compositiaritating disc for water, oil or
gas service in disc holder having guides top aritbbg of bronze to ASTM
B62.

.6 NPS 2 and under, vertical lift type, bronze dislass 125:

A Disc: rotating disc having guides top and bottois¢ duides, retaining rings.
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7 NPS 2 and under, vertical or horizontal, lift tyg830 kPa CWP.

A Disc: 301 stainless steel, center guided.
25 SILENT CHECK VALVES
A NPS 2 and under:
A Body: cast high tensile bronze to ASTM B62 witheigutal seat.
2 Pressure rating: Class 125.
3 Connections: screwed ends to ANSI B1.20.1 and heath shoulders.
4 Disc and seat: renewable rotating disc.
5 Stainless steel spring, heavy duty.
.6 Seat: regrindable.
2.6 BALL VALVES
A NPS 2 and under:
A Body and cap: cast high tensile bronze to ASTM BAASTM B62.
2 Pressure rating: Class 125, 860 MPa steam.
3 Connections: Screwed ends to ANSI B1.20.1 and gth shoulders. Push-to-
connect, Pressfit ends.
4 Stem: tamperproof ball drive.
5 Stem packing nut: external to body.
.6 Ball and seat: replaceable stainless steel ordtaame, plated brass solid ball
and teflon seats.
7 Stem seal: TFE, EPDM, Nitrile, Fluoroelastomer witith external packing nut.
.8 Operator: removable lever handle with extensiorirfeulated pipe.
9 Cap and drain for drain service.
PART 3 EXECUTION
3.1 INSTALLATION
A Install rising stem valves in upright position witem above horizontal.
2 Remove internal parts before soldering.

3 Adjoining tube, couplings, and fittings with groavmint valves shall be copper-tube
dimensioned. Flaring tube or fitting ends to accadate IPS sized valves is not
permitted.

4 Install valves with unions at each piece of equipnaranged to allow servicing,
maintenance, and equipment removal.
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A Unions are not required in installations using gembmechanical couplings. The

couplings shall serve as unions.

3.2 COMMISSIONING

A As part of commissioning activities, develop scheadi valves and record thereon
identifier, location, service, purchase order nunadyel date, manufacturer, identification
data specified above.

END OF SECTION



NAFC P-18 Lab Renovation SECTION 23 05 23.06

Project F6879-189222 VALVES CPVC
PAGE 1

PART 1 GENERAL

11 RELATED SECTIONS

A Section 01 33 00 — Submittal Procedures

2 Section 01 35 29.06 — Health and Safety Requiresnent

3 Section 01 74 21 — Construction/Demolition Wastenkzement and Disposal.
4 Section 01 78 00 — Closeout Submittals.

5 Section 23 05 05 — Installation of Pipework

12 REFERENCES
A American National Standards Institute (ANSI)

A ANSI B16.5 - Pipe Flanges and Flanged Fittings.
2 ANSI 150 - Flanges and Bolt Dimensions
3 ANSI B1.20.1 - Unified Screw and Pipe Threads.

2 Canadian Standard Association (CSA)

A CSA B137.6 - CPVC Pipe, Tubing and Fittings for IBétot and Cold Water
Distribution Systems.

3 National Sanitation Foundation (NSF)

A NSF61 - Potable Water Listing.
4 Underwriters Listing of Canada (ULC)

A CAN/ULC S102.2 - Method of Test for Surface Burnidaracteristics of
Flooring, Floor Coverings and Miscellaneous Materand Assemblies.

5 American Society for Testing and Materials Inteioal, (ASTM).

A ASTM D1784 - Standard Specification for Rigid P@iinyl Chloride) PVC
Compounds and Chlorinated Poly (Vinyl Chloride) CP¥ompounds.

2 ASTM F439 - Standard Specification for Chlorinataly (Vinyl Chloride)
(CPVC) Plastic Pipe Fittings, Schedule 80.

3 ASTM F437 - Standard Specification for Threadedo@hhted Poly(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings, Schedule 80

4 ASTM F1498 - Standard Specification for Taper Pijpeeads 60° for
Thermoplastic Pipe and Fittings

.6 Department of Justice Canada (Jus).
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13

14

15

16

A Canadian Environmental Protection Act (CEPA).

National Research Council (NRC)/Institute for Reskan Construction.

A NRCC, National Plumbing Code of Canada (NPC).

SUBMITTALS

Submittals in accordance with Section 01 33 00 bnSttal Procedures.

Product Data: submit WHMIS MSDS — Material SafBgta Sheets in accordance with
Section 02 62 00.01 — Hazardous Materials.

A Submit shop drawings and product data in accordastteSection 01 33 00 —
Submittal Procedures.

2 Submit data for valves specified this section.
3 Submit product data in accordance with Section®0@—- Submittal
Procedures.

Closeout Submittals

A Submit maintenance data for incorporation into nauspecified in Section 01
78 00 — Closeout Submittals.

QUALITY ASSURANCE
Health and Safety

A Do construction occupational health and safetyctoedance with Section 01 35
29.06 — Health and Safety Requirements.
2 All pipe, fittings, and valves to be the product@aingle manufacturer.

DELIVERY, STORAGE AND DISPOSAL
Waste Management and Disposal
A Separate and recycle waste materials in accordaitité&ection 01 74 21 —

Construction/Demolition Waste Management and Diapos

2 Collect and separate for disposal, paper, plastiystyrene, corrugated
cardboard packaging material in appropriate onksite for recycling in
accordance with Waste Management Plan.

MAINTENANCE
Extra Materials

A Furnish following spare parts:
2 Valve seats: one for every 10 valves, each dii@imum 1.
3 Valve ball: one for every 10 valves, each sizenivium 1.
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4 Stem packing: one for every 10 valves, each dizmimum 1.
5 Valve handles: 2 for each size.
.6 Gaskets for flanges: one for every 10 flangedtgoin
7 Seals for unions: one for every 10 union connastio

PART 2

21

PRODUCTS

BALL VALVES

Except for specialty valves, to be of single mantifeer.

Material

A The valve body, ball and union shall be made of CR@mpound which shall
meet or exceed the requirements of cell classifind23447 according to ASTM
D1784

2 Valve seats shall be made of PTFE.

3 O-ring seals shall be made of EPDM or FPM.

Connections

A Socket style IPS end connectors shall conformnmedsional standard ASTM
F439.

2 Threaded style female NPT connectors shall contorthe dimensional
standards ASTM F437, ASTM F1498, and ANSI B1.20.1.

3 Flange style ANSI 150 connectors shall conformhdimensional standard
ANSI B16.5.

Design Features

A Valves shall be double blocked with union ends.
2 All sizes shall be full port, and allow for bi-dotonal flow.
3 Valve handles shall incorporate a tool for adjustha# threaded carrier, and

shall be reversible to allow for operation in tigjuarters.

Pressure Tested

A Valves shall have been pressure tested in both apérclosed positions by the
manufacturer.

Pressure and Temperature Rating
A Valve shall have an operational rating of 1,600&P23C and 717kPa at 60.
Markings

A All valves shall be marked to indicate size, vabeely and o-ring seal material
designation, and manufacturer’s name or trade mark.
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2 All valves shall have markings indicating NSF-6Inmdiance.

3 All valves shall be color coded blue.
PART 3 EXECUTION
31 INSTALLATION
1 Install in accordance with manufacturer's recomraénds.
3.2 COMMISSIONING
A As part of commissioning activities, develop scHedf valves and record thereon

identifier, location, service, purchase order nunayel date, manufacturer, identification
data specified above.

END OF SECTION
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PART 1 GENERAL
11 SUMMARY

1.2

13

1.4

Section includes:

A Hangers and supports for mechanical piping, duaimdyequipment.

RELATED SECTIONS
Section 01 33 00 - Submittal Procedures.

Section 01 74 21 — Construction/Demolition WastenBtgement and Disposal

Section 05 50 00 - Metal Fabrications.

REFERENCES

American National Standards Institute/ Americani&ycof Mechanical Engineers
(ANSI/ASME)

A ANSI/ASME B31.1, Power Piping, (SI Edition).
American Society for Testing and Materials (ASTM)

A ASTM A125, Specification for Steel Springs, Heliddeat-Treated.

.2 ASTM A307, Specification for Carbon Steel Bolts &étdds, 60,000 PSI
Tensile Strength.

3 ASTM A563, Specification for Carbon and Alloy Stédaits.
Factory Mutual (FM)

Health Canada / Workplace Hazardous Materials inédion System (WHMIS).
A Materials Safety Data Sheets (MSDS).
Manufacturer's Standardization Society of the Valaed Fittings Industry (MSS)

A MSS SP-58, Pipe Hangers and Supports - Materia@sign and Manufacture.
2 ANSI/MSS SP-69, Pipe Hangers and Supports - Seleetnd Application.
3 MSS SP-89, Pipe Hangers and Supports - Fabricatidrinstallation Practices.

Underwriter's Laboratories of Canada (ULC)

SYSTEM DESCRIPTION

Design Requirements
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A Construct pipe hanger and support to manufactuestammendations utilizing
manufacturer's regular production components, @erdsassemblies.
2 Base maximum load ratings on allowable stressexcpbed by MSS SP58 or
ASME B31.1.
3 Ensure that supports, guides, anchors do not tidescessive quantities of heat
to building structure.
4 Design hangers and supports to support systems alid®nditions of

15

1.6

operation, allow free expansion and contractioayent excessive stresses from
being introduced into pipework or connected equipime

5 Provide for vertical adjustments after erection dadng commissioning.
Amount of adjustment to be in accordance with MESE

Performance Requirements

A Design supports, platforms, catwalks, hangers,itiostand seismic events for
location as per the National Building Code

SUBMITTALS

Submittals: in accordance with Section 01 33 OQbrSittal Procedures.

Shop drawings: submit drawings stamped and sigmeddproval by Owner’s
Representative.

Submit shop drawings and product data for followitegs:

A Bases, hangers and supports.
2 Connections to equipment and structure.
3 Structural assemblies.

Quality assurance submittals: submit following ac@rdance with Section 01 33 00 -
Submittal Procedures.

A Certificates: submit certificates signed by mantufear certifying that materials
comply with specified performance characteristicd physical properties.

2 Instructions: submit manufacturer's installatiostinctions.
A Owner’s Representative will make available 1 copgystems supplier's

installation instructions.

Closeout Submittals:

A Provide maintenance data for incorporation into madspecified in Section
01 78 00 - Closeout Submittals

QUALITY ASSURANCE
Health and Safety:
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A1 Do construction occupational health and safetyctoedance with Section

1.7
A
2
PART 2
2.1
A
2
2.2
A
2
3

01 35 29.06 - Health and Safety Requirements

DELIVERY, STORAGE, AND HANDLING
Packing, shipping, handling and unloading:

A1 Deliver, store and handle in accordance with Sadib61 00 - Common
Product Requirements.
.2 Deliver, store and handle materials in accordante mvanufacturer's written

instructions.

Waste Management and Disposal:

A Construction/Demolition Waste Management and Diapaeparate waste
materials for reuse and recycling in accordanch @éction 01 74 21 -
Construction/Demolition Waste Management and Diapos

PRODUCTS

GENERAL

Fabricate hangers, supports and sway braces imdesue with ANSI B31.1 and MSS
SP-58 and SP-89.

Use components for intended design purpose onlyndaise for rigging or erection
purposes.

PIPE HANGERS

Finishes:

A Pipe hangers and supports: galvanized paintedawitfirich paint after
manufacture.

2 Use electro-plating galvanizing process or hot dipgalvanizing process.

3 Ensure steel hangers in contact with copper pigmegcopper plated or epoxy
coated.

Upper attachment structural: Suspension from Idlaaige of I-Beam.

A Cold piping NPS 2 maximum: malleable iron C-clamphvhhardened steel cup
point setscrew, locknut and carbon steel retaiolipg

A Rod: 9 mm UL listed, 13 mm FM approved.

2 Cold piping NPS 2 1/2 or greater, hot piping: Mab& iron beam clamp, eye
rod, jaws and extension with carbon steel retainiig tie rod, nuts and
washers, UL listed, FM approved where required 83vEP58 and MSS-SP69.

Upper attachment structural: Suspension from ufipege of I-Beam.
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A Cold piping NPS 2 maximum: Ductile iron top-of-be&@sclamp with hardened
steel cup point setscrew, locknut and carbon s&taining clip, UL listed FM
approved where required to MSS SP69.

2 Cold piping NPS 2 1/2 or greater, all hot pipingalMable iron top-of-beam
jaw-clamp with hooked rod, spring washer, plain easand nut UL listed, FM
approved where required.

Upper attachment to concrete.
A Ceiling: Carbon steel welded eye rod, clevis plekeyis pin and cotters with

weldless forged steel eye nut. Ensure eye 6 mnmmoimi greater than rod
diameter.

2 Concrete inserts: wedge shaped body with knockaieptor plate UL listed
FM approved where required to MSS SP-69.

Shop and field-fabricated assemblies.
A Trapeze hanger assemblies: MSS SP-89.

2 Steel brackets: MSS SP-89.
3 Sway braces for seismic restraint systems: to ME8%

Hanger rods: threaded rod material to MSS SP-58.

A Ensure that hanger rods are subject to tensilérigauhly.
2 Provide linkages where lateral or axial movemergipéwork is anticipated.
3 Do not use 22 mm or 28 mm rod.

Pipe attachments: material to MSS SP-58.

A Attachments for steel piping: carbon steel galvamiz
2 Attachments for copper piping: copper plated bisigel.
3 Use insulation saddles for hot pipework.

4 Oversize pipe hangers and supports for insulateespi

Adjustable clevis: material to MSS SP-69, UL listed approved, where required clevis
bolt with nipple spacer and vertical adjustmensraliove and below clevis.

A Ensure "U" has hole in bottom for rivetting to ifegion shields.
Yoke style pipe roll: carbon steel yoke, rod antswith cast iron roll, to MSS SP-69.
U-bolts: carbon steel to MSS SP-69 with 2 nutsaaheend to ASTM A563.

A Finishes for steel pipework: galvanized.

2 Finishes for copper, glass, brass or aluminum pipkwblack with formed
portion plastic coated or epoxy coated.
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2.3 RISER CLAMPS

24

2.5

Steel or cast iron pipe: galvanized black carberldb MSS SP-58, type 42, UL listed
FM approved where required.

Copper pipe: carbon steel copper plated to MSS&Rype 42.
Bolts: to ASTM A307.
Nuts: to ASTM A563.

CONSTANT SUPPORT SPRING HANGERS

Springs: alloy steel to ASTM A125, shot peened, medig particle inspected, with +/-
5% spring rate tolerance, tested for free heigiring rate, loaded height and provided
with Certified Mill Test Report(CMTR).

Load adjustability: 10 % minimum adjustability eagitle of calibrated load. Adjustment
without special tools. Adjustments not to affeetvil capabilities.

Provide upper and lower factory set travel stops.
Provide load adjustment scale for field adjustments

Total travel to be actual travel + 20%. Differeedween total travel and actual travel
25 mm minimum.

Individually calibrated scales on each side of suppalibrated prior to shipment,
complete with calibration record.

VARIABLE SUPPORT SPRING HANGERS

Vertical movement: 13 mm minimum, 50 mm maximure ssgle spring pre-
compressed variable spring hangers.

Vertical movement greater than 50 mm: use doubli@gpre-compressed variable
spring hanger with 2 springs in series in singlsrgg

Variable spring hanger to be complete with facialibrated travel stops. Provide
certificate of calibration for each hanger.

Steel alloy springs: to ASTM A125, shot peened, medig particle inspected, with +/-5
% spring rate tolerance, tested for free heighingprate, loaded height and provided
with CMTR.
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2.6 EQUIPMENT SUPPORTS

2.7

PART 3

3.1

3.2

3.3

Fabricate equipment supports not provided by egergrmanufacturer from structural
grade steel meeting requirements of Section 0531-22ructural Steel for Buildings.
Submit calculations with shop drawings.

EQUIPMENT ANCHOR BOLTS AND TEMPLATES

Provide templates to ensure accurate location di@mbolts.

EXECUTION

MANUFACTURER’S INSTRUCTIONS

Compliance: comply with manufacturer’s written@ganendations or specifications,
including product technical bulletins, handlingrstge and installation instructions, and
datasheet.

INSTALLATION

Install in accordance with:

A1 Manufacturer's instructions and recommendations.
Clevis plates:
A Attach to concrete with 4 minimum concrete insest® at each corner.

Provide supplementary structural steelwork whemecttiral bearings do not exist or
where concrete inserts are not in correct locations

Use approved constant support type hangers where:

A vertical movement of pipework is 13 mm or more,
2 transfer of load to adjacent hangers or conneajagment is not permitted.

Use variable support spring hangers where:

A transfer of load to adjacent piping or to conne&edipment is not critical.
2 variation in supporting effect does not exceed 26f%otal load.

HANGER SPACING

Plumbing piping: most stringent requirements ofidlal Plumbing Code
Copper piping: up to NPS 1/2: every 1.5 m.

Within 300 mm of each elbow.
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3.4 HANGER INSTALLATION

3.5

Install hanger so that rod is vertical under opegatonditions.
Adjust hangers to equalize load.

Support from structural members. Where structuearimg does not exist or inserts are
not in suitable locations, provide supplementarycitiral steel members, comprised of
angel iron or c-channel.

FINAL ADJUSTMENT

Adjust hangers and supports:

A Ensure that rod is vertical under operating condgi
2 Equalize loads.

Adjustable clevis:

A Tighten hanger load nut securely to ensure progegér performance.

2 Tighten upper nut after adjustment.

C-clamps:

A Follow manufacturer's recommended written instangiand torque values

when tightening C-clamps to bottom flange of beam.

Beam clamps:

A Hammer jaw firmly against underside of beam.

END OF SECTION
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PART 1 GENERAL

11 SUMMARY

1.2

13

1.4

Section Includes:

A

2

Materials and requirements for the identificatidmpiping systems, duct work,
valves and controllers, including the installataord location of identification
systems.

Sustainable requirements for construction and icatibn.

RELATED SECTIONS
Section 01 33 00 - Submittal Procedures.

Section 01 74 21 — Construction/Demolition Wasten&tgement and Disposal

Section 09 91 23 - Interior Painting.

REFERENCES

Canadian Gas Association (CGA)

A
2

CSA/CGA B149.1, Natural Gas and Propane Instaltafiode.

CSAZ7396.1 Medical Gas pipeline Systems — Paridelipes for medical
gases and vacuum.

Canadian General Standards Board (CGSB)

A
2

CAN/CGSB-1.60, Interior Alkyd Gloss Enamel.
CAN/CGSB-24.3, Identification of Piping Systems.

National Fire Protection Association (NFPA)

A

NFPA 13, Standard for the Installation of Sprinkststems.

SUBMITTALS
Product Data:

A
2

3

Submittals: in accordance with Section 01 33 S8dbmittal Procedures.

Product data to include paint colour chips, otlredpcts specified in this
section.

Samples:

A Submit samples in accordance with Section 01 33 8Qbmittal

Procedures.

2 Samples to include nameplates, labels, tags,dfstsoposed legends.
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15 QUALITY ASSURANCE
A Quality assurance submittals: submit followingagtordance with Section 01 33 00 —

Submittal Procedures.

2 Health and Safety:

A Do construction occupational health and safetyctoedance with Section 01
35 29.06 — Health and Safety Requirements.

1.6 DELIVERY, STORAGE, AND HANDLING
A Packing, shipping, handling and unloading:

A Deliver, store and handle in accordance with Sedib 61 00 — Common
Product Requirements.
2 Deliver, store and handle materials in accordante manufacturer’s written
instructions.
2 Waste Management and Disposal:
A Construction/Demolition Waste Management and Diap@eparate waste

materials for reuse and recycling in accordanch ®éction 01 74 21 -
Construction/Demolition Waste Management and Diapos

2 Dispose of unused paint coating material at officezardous material
collections site approved by Engineer / Architect.
3 Do not dispose of unused paint coating material ggwer system, into

streams, lakes, onto ground or in locations whengllipose health or
environmental hazard.

PART 2 PRODUCTS

2.1 MANUFACTURER'S EQUIPMENT NAMEPLATES

A Metal or plastic laminate nameplate mechanicakbyeaed to each piece of equipment by
manufacturer.

2 Lettering and numbers to be raised or recessed.

3 Information to include, as appropriate:

A Equipment: Manufacturer's name, model, size, satiaiber, capacity.
2 Motor: voltage, Hz, phase, power factor, duty, feasize.

2.2 SYSTEM NAMEPLATES
A Colours:

A Hazardous: red letters, white background.
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2 Elsewhere: black letters, white background (exedpre required otherwise

2.3

2.4

3

i

by applicable codes).

Construction:

A 3 mm thick laminated plastic or white anodized ahum, matte finish, with
square corners, letters accurately aligned and ima@mgraved into core.
Sizes:
A Conform to following table:
Size # mm Sizes (mm) No. of Lines Height of Letters
(mm)
1 10 x 50 1 3
2 13x75 1 5
3 13x75 2 3
4 20 x 100 1 8
5 20 x 100 2 5
6 20 x 200 1 8
7 25 x 125 1 12
8 25 x 125 2 8
9 35x 200 1 20
2 Use maximum of 25 letters/numbers per line.
Locations:
A Terminal cabinets, control panels: Use size # 5.

PIPING SYSTEMS GOVERNED BY CODES
Sprinkler piping.

IDENTIFICATION OF PIPING SYSTEMS

Identify contents by background colour markingt@itam (as necessary), legend;
direction of flow by arrows. To CAN/CGSB 24.3 extehere specified otherwise.

Pictograms:

A Where required, to Workplace Hazardous Materidlsrination System
(WHMIS) regulations.

Legend:

A Block capitals to sizes and colours listed in CAN&B 24.3.

Arrows showing direction of flow:
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A Outside diameter of pipe or insulation less thamn® 100 mm long x 50 mm
high.
2 Outside diameter of pipe or insulation 75 mm arehtgr: 150 mm long x 50
mm high.
3 Use double-headed arrows where flow is reversible.
5 Extent of background colour marking:
A To full circumference of pipe or insulation.
2 Length to accommodate pictogram, full length okled and arrows.
.6 Materials for background colour marking, legendoass:
A Pipes and tubing 20 mm and smaller: Waterproofteaad-resistant pressure
sensitive plastic marker tags.
2 All other pipes: Pressure sensitive plastic-coateth or vinyl with protective

overcoating, waterproof contact adhesive undemegasiuitable for ambient of
100%RH and continuous operating temperature o¥aadd intermittent
temperature of 20C.

v Colours and Legends:
A Where not listed, obtain direction from Owner’'s Regentative.
2 Colours for legends, arrows, to following table:
Background colour Legend, arrows
Yellow BLACK
Green WHITE
Red WHITE

3 Background colour marking and legends for pipingiems:

Contents Background colour Legend
marking
Sanitary Drain Green SAN
Domestic Hot Water Green DHW
Plumbing Vent Green SAN VENT
Domestic Cold Water Green DCW
Conduit for low voltage Orange

control wiring

2.5 IDENTIFICATION DUCTWORK SYSTEMS
A 50 mm high stencilled letters and directional asd@s0 mm long x 50 mm high.
.2 Colours: Black, or co-ordinated with base colouehsure strong contrast.

3 Identify system : e.g. Supply AHU-1,Exhaust F-7.
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2.6

2.7

PART 3

3.1

3.2

3.3

3.4

3.5

CONTROLS COMPONENTS IDENTIFICATION

Identify all systems, equipment, components, cdsitigensors with system nameplates.

Inscriptions to include function and (where apprate) fail-safe position, component ID
name.

LANGUAGE

Identification to be in English.

EXECUTION

MANUFACTURER’S INSTRUCTIONS

Compliance: comply with manufacturer’s written@gunendations or specifications,
including product technical bulletins, handlingrsige and installation instructions, and
datasheet.

TIMING

Provide identification only after all painting spiéed in Section 09 91 23 - Interior
Painting has been completed.

INSTALLATION
Perform work in accordance with CAN/CGSB-24.3 exapspecified otherwise.

Provide ULC and/or CSA registration plates as nexfuby respective agency.

NAMEPLATES
Locations:

A In conspicuous location to facilitate easy readind identification from
operating floor.

Standoffs:

A Provide for nameplates on hot and/or insulatechsed.

Protection

A Do not paint, insulate or cover in any way.

LOCATION OF IDENTIFICATION ON PIPING AND DUCTWORK S YSTEMS

At not more than 17 m intervals and more frequeifitigquired to ensure that at least
one is visible from any one viewpoint in operatargas and walking aisles.

Adjacent to each change in direction.
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3.6

At least once in each small room through whichmapor ductwork passes.
On both sides of visual obstruction or where rudifiicult to follow.
On both sides of separations such as walls, flganitions.

Where system is installed in pipe chases, ceilpagss, galleries, confined spaces, at
entry and exit points, and at access openings.

At beginning and end points of each run and at paste of equipment in run.

Identification to be easily and accurately readdtuen usual operating areas and from
access points.

A Position of identification to be approximately @ht angles to most
convenient line of sight, considering operatingifiass, lighting conditions,
risk of physical damage or injury and reduced Vigjbover time due to dust
and dirt.

CLEANING

Proceed in accordance with Section 01 74 11 — @igan

Upon completion and verification of performanceradtallation, remove surplus
materials, rubbish, tools and equipment.

END OF SECTION
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PART 1 GENERAL

11 SUMMARY

12

TAB is used throughout this Section to describepitoeess, methods and requirements
of testing, adjusting and balancing for HVAC.

TAB means to test, adjust and balance to perforataordance with requirements of
Contract Documents and to do other work as spekcifie¢his Section.

QUALIFICATIONS OF TAB PERSONNEL

Submit names of personnel certified to AABC or NE@®Berform TAB to Owner’s
Representative within 90 days of award of contract.

Provide documentation confirming qualifications¢csessful experience. TAB
contractor shall have a minimum of 5 years experdo AABC, NEBB or SMACNA.

TAB: performed in accordance with the requiremerftstandard under which TAB
Firm’s qualifications are approved:

A Associated Air Balance Council, (AABC) National 8dards for Total System

Balance, MN-1.
2 National Environmental Balancing Bureau (NEBB) TABHrocedural
Standards for Testing, Adjusting, Balancing of Eanmental Systems.
3 Sheet Metal and Air Conditioning Contractors’ NaabAssociation

(SMACNA), HVAC TAB HVAC Systems — Testing, Adjustirand Balancing.

Recommendations and suggested practices contairibd TAB Standard: mandatory.

Use TAB Standard provisions, including checklisisg report forms to satisfy Contract
requirements.

Use TAB standard for TAB, including qualificatiofee TAB Firm and Specialist and
calibration of TAB instruments.

Where instrument manufacturer calibration recomraéinds are more stringent than
those listed in the TAB standard, use manufactsir&commendations.

TAB Standard quality assurance provisions suchegf®pnance guarantees form part of
this contract.

A For systems or system components not covered in StABdard, use TAB
procedures developed by TAB Specialist.
2 Where new procedures and requirements are apmital@@ontract requirements

have been published or adopted by body responfsiblEAB Standard used
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13

14

15

16

1.7

(AABC, NEBB, or SMACNA), requirements and recommatidns contained in
these procedures and requirements are mandatory.
PURPOSE OF TAB

Test to verify proper and safe operation, deterracteal point of performance, evaluate
qualitative and quantitative performance of equiptngystems and controls at design,
average and low loads using actual or simulatedsloa

Adjust and regulate equipment and systems so m&éb specified performance
requirements and to achieve specified interactih @ther related systems under
normal and emergency loads and operating conditions

Balance systems and equipment to regulate flove tatenatch load requirements over
full operating ranges.

EXCEPTIONS

TAB of systems and equipment regulated by codasgsirds to be to satisfaction of
authority having jurisdiction.

CO-ORDINATION

Schedule time required for TAB (including repanestesting) into project construction
and completion schedule so as to ensure compleé&tore acceptance of project.

Do TAB of each system independently and subsequenmtiere interlocked with other
systems, in unison with those systems.

PRE-TAB REVIEW

Review contract documents before project constmas started and confirm in writing
to Owner’s Representative adequacy of provisiond AB and other aspects of design
and installation pertinent to success of TAB.

Review specified standards and report to Ownerf@&sntative in writing all proposed
procedures which vary from standard.

During construction, co-ordinate location and ifiateon of TAB devices, equipment,
accessories, measurement ports and fittings.

START-UP

Follow start-up procedures as recommended by eqripmanufacturer unless specified
otherwise.

Follow special start-up procedures specified elsg@lm other Divisions.
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18

19

1.10

111

112

113

OPERATION OF SYSTEMSDURING TAB

Operate systems for length of time required for Tkl as required by Owner’s
Representative for verification of TAB reports.

START OF TAB
Notify Owner’s Representative 7 days prior to stdrt AB.

Start TAB when building is essentially completetluding:

A Installation of ceilings, doors, windows, other stinction affecting TAB.
2 Application of weatherstripping, sealing, caulking.

3 All pressure, leakage, other tests specified elsesvm other Divisions.
4 All provisions for TAB installed and operational.

Start-up, verification for proper, normal and saferation of mechanical and associated
electrical and control systems affecting TAB.

APPLICATION TOLERANCES

Do TAB to following tolerances of design values:
A HVAC systems: plus 5 %, minus 5 %.
ACCURACY TOLERANCES

Measured values to be accurate to within plus ous2 % of actual values.

INSTRUMENTS

Prior to TAB, submit to Owner’s Representative tisinstruments to be used together
with serial numbers.

Calibrate in accordance with requirements of mogigent of referenced standard for
either applicable system or HVAC system.

Calibrate within 3 months of TAB. Provide certdie of calibration to Owner’s
Representative.

SUBMITTALS
Submit, prior to commencement of TAB:

Proposed methodology and procedures for perforfikig if different from referenced
standard.
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114 PRELIMINARY TAB REPORT
A Submit for checking and approval of Owner’s Repnéssigve, prior to submission of
formal TAB report, sample of rough TAB sheets. Uug:
A Details of instruments used.
2 Details of TAB procedures employed.
3 Calculations procedures.
4 Summaries.
115 TAB REPORT
A Format to be in accordance with referenced standard
2 TAB report to show results in Sl units and to irgu
A Project record drawings.
2 System schematics.

3 Submit 3 copies of TAB Report to Owner’s Represvedor verification and approval,
in English in D-ring binders, complete with indexbs.

1.16 VERIFICATION
A Reported results subject to verification by Own&#&presentative.
2 Provide manpower and instrumentation to verifya@ % of reported results.
3 Number and location of verified results to be atdetion of Owner’s Representative.
4 Bear costs to repeat TAB as required to satisfacfdOwner’'s Representative.
117 SETTINGS
A After TAB is completed to satisfaction of Owner’sfiresentative, replace drive guards,

close access doors, lock devices in set positemsjre sensors are at required settings.

2 Permanently mark settings to allow restorationngttame during life of facility.
Markings not to be eradicated or covered in any.way

1.18 COMPLETION OF TAB

A TAB to be considered complete when final TAB Repedeived and approved by
Owner’s Representative.
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PART 2

PART 3

AIR SYSTEMS

Standard: TAB to be to most stringent of this secor TAB standards of AABC or
NEBB.

Do TAB of systems, equipment, components, conspéified in other Divisions.

Qualifications: personnel performing TAB to be dfiedl to standards of AABC or
NEBB.

Quality assurance: Perform TAB under directionugervisor qualified to standards of
AABC or NEBB.

Measurements: to include, but not limited to, falilog as appropriate for systems,
equipment, components, controls: air velocity,istatessure, flow rate, pressure drop
(or loss), temperatures (dry bulb, wet bulb, dewpoiduct cross-sectional area, RPM,
electrical power, voltage, noise, vibration, ampgerand volts for each stage of electrical
heating coils.

Locations of equipment measurements: To includenbube limited to, following as
appropriate:

A Inlet and outlet of dampers, filter, coil, fan, etlequipment causing changes in
conditions.
.2 At controllers, controlled device.

Locations of systems measurements to include, diube limited to, following as
appropriate: Main ducts, main branch, sub-branamaut (or grille, register or diffuser).

PRODUCTS (NOT APPLICABLE)

EXECUTION (NOT APPLICABLE)

END OF SECTION
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PART 1 GENERAL

11 RELATED SECTIONS

12

13

14

15

Section 01 33 00 — Submittal Procedures.

Section 01 74 19 — Construction/Demolition VE#agtinagement and Disposal.

REFERENCES

American Society for Testing and Materials (ASTM
.1 ASTM A 653/A653M-00, Specification for Stedie&t, Zinc-Coated galvanized.

Sheet Metal and Air Conditioning Contractorsdaation (SMACNA).

.1 SMACNA HVAC Duct Construction Standards, Metad Flexible, 1995 and
Addendum No. 1 (1997).

.2 SMACNA HVAC Air Duct Leakage Test Manual 1988d Technical Research
Update-92.

SHOP DRAWINGS AND PRODUCT DATA

Submit shop drawings and product data in acomelaith Section 01 03 00- Submittal
Procedures.

Indicate the following:
.1 Sealants.

.2 Tape.

.3 Proprietary joints.
4 Fittings.

CERTIFICATION OF RATINGS

Catalogue or published ratings to be those oéthirom tests carried out by
manufacturer or independent testing agency sigafgidherence to codes and standards.

WASTE MANAGEMENT AND DISPOSAL

Separate and recycle waste materials in accoedaith Section 01 74 19 —
Construction/Demolition Waste Management and Diabos

Collect and separate plastic, paper packagidgarrugated cardboard in accordance
with Waste Management Plan.

Fold up metal banding, flatten and place degigpharea for recycling.
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PART 2 PRODUCTS

2.1 STAINLESS STEEL

1 To ASTM A480/A480M, Type 316.

2 Finish: No 4. finish on exposed side of duct indired area’s, No. 3 finish or lower
where concealed.

3 Thickness, fabrication and reinforcement; to SMACNA

4 Joints: to SMACNA and be continuous inert gas wetlde

5 Application: lab extension arm exhaust.
2.2 FIRESTOPPING
A Retaining angles around duct, on both sides ofsigaration in accordance with Section

07 84 00 — Firestopping.

2 Firestopping material and installation must notadisduct.
23 SEAL CLASSIFICATION
A Classification as follows:
Maximum pressure Pa SMACNA Seal Class
2500 A
2 Seal classification:

.1 Class A: longitudinal seams, transverse joohtst wall penetrations and tape.
24 SEALANT

A Oil resistant, polymer type flame resistant higlocity duct sealing compound in
exposed areas, sealant to be applied to the iosithe duct joint only.
.1 Acceptable material: Foster 30-02, Duro Dyr& S

2.5 TAPE

A Polyvinyl treated, open weave fibre glass 50 wide — concealed areas.
.1 Acceptable Material: Duro Dyne FT-2.

2.6 DUCT LEAKAGE
A In accordance with SMACNA HVAC Duct Leakage Testrival.
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2.7

2.8

FITTINGS
Fabrication: to SMACNA.

Radiused elbows:

A Rectangular: Centreline radius: 1.5 times widtllwdt.
2 Round: smooth radius or five piece. Centrelineusdi..5 times diameter.

Mitred elbows, rectangular:

A To 400 mm: with single thickness turning vanes.

2 Over 400 mm: with double thickness turning vanes.

Branches:

A Rectangular main and branch: with radius on branghimes width of duct or
45° entry on branch.

2 Round main and branch: enter main duct 4wt conical connection.

3 Provide volume control damper in branch duct neanection to main duct.

4 Main duct branches: with volume control damper.

Transitions:

A Diverging: 20 maximum included angle.

2 Converging: 3@maximum included angle.

Offsets:

A Full short radiused elbows as indicated.

Obstruction deflectors: maintain full cross-sectibarea. Maximum included angles: as
for transitions.

HANGERS AND SUPPORTS

Strap hangers: of same material as duct but neet shetal thickness heavier than duct.
Maximum size duct supported by strap hanger: 500 mm

Hanger configuration: to SMACNA.

Hangers: galvanized steel angle with black ste#$ to ASHRAE or SMACNA
following table:

Duct Siz¢ Angle Siz¢ Rod Siz
(mm) (mm) (mm)

up to 75( 25x25x: 6

751 to 105 40x40x: 6

1051 to 150 40x40x: 10

1501 to 210 50x50x: 10

2101 to 240 50x50x¢ 10

2401 and ver 50 x 50 x | 10
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3.3

34

Upper hanger attachments:

A For concrete: manufactured concrete inserts.
A Acceptable Product: Myatt, Grinnell, Hunt.

2 For steel joist: manufactured joist clamp steeleglaasher.
A Acceptable Product: Myatt, Grinnell, Hunt.

3 For steel beams: manufactured beam clamps:

A Acceptable Product: Myatt, Grinnell, Hunt.

EXECUTION
GENERAL
Do work in accordance with SMACNA.

Do not break continuity of insulation vapourrizE with hangers or rodes. Insulate band
hangers 100 mm beyond insulated duct.

Support risers in accordance with SMACNA.

Install breakaway joints in ductwork on sidé§ire separation.
Ensure installation of firestopping does natalit duct.
HANGERS

Band hangers: install in accordance with SMACNA.

Hanger spacing: in accordance with SMACNA dlg\ics.

Duct Size Spacing
(mm) (mm)

to 1500 3000
1501 and over 2500

SEALING AND TAPING

Apply sealant in accordance with SMACNA and tanufacture’s recommendations.
Apply on inside of duct joint only where duct israxposed.

Bed tape in sealant and recoat with minimunoraé coat of sealant to manufacturer’s
recommendations concealed areas.

LEAKAGE TESTS

Perform leakage tests in sections.
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2 Perform trial leakage tests, as instructecetoa@hstrate workmanship.
.3 Complete tests before insulation or concealment

END OF SECTION
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PART 1 GENERAL
1.1 SUMMARY
A Section Includes:
A Balancing dampers for mechanical air conditionipgfems.
1.2 RELATED SECTIONS:

A Section 01 33 00 — Submittal Procedures.

2 Section 01 35 29.06 — Health and Safety Requiresnent

3 Section 01 45 00 — Quality Control.

4 Section 01 74 21 — Construction/Demolition Wastenbtgement and Disposal.

.5 Section 01 78 00 — Closeout Submittals.

1.3 REFERENCES
A Sheet Metal and Air Conditioning National Asso@at{SMACNA)

A SMACNA HVAC Duct Construction Standards, Metal dfdxible.
2 Health Canada/Workplace Hazardous Materials InfaoneSystem (WHMIS)

A Material Safety Data Sheets (MSDS).

1.4 SUBMITTALS
1 Product Data:

A Submit manufacturer’s printed product literatupeafications and datasheet in
accordance with Section 01 33 00 — Submittal Pnoieed Include product
characteristics, performance criteria, and limitasi.

A Submit two copies of Workplace Hazardous Matetiafliermation
System (WHMIS) Material Safety Data Sheets (MSDSdcordance
with Section 01 33 00 — Submittal Procedures.

2 Indicate the following:
A Specifications.

2 Quality assurance submittals: submit following ac@rdance with Section 01 33
00 — Submittal Procedures.

A Certificates: Submit certificates signed by mantifear certifying that
materials comply with specified performance chamastics and
physical properties.
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2 Instructions: Submit manufacturer’s installatiostnuctions.
1.5 QUALITY ASSURANCE

1.6

2.2

Health and Safety Requirements:

A Do construction occupational health and safetyctoedance with Section 01 35
29.06 — Health and Safety Requirements.

DELIVERY, STORAGE, AND HANDLING
Packing, shipping, handling and unloading:

A Deliver, store and handle in accordance with Sedib61 00 — Common
Product Requirements.

Waste Management and Disposal:

A Construction/Demolition Waste Management and Diapaeparate waste
materials for reuse and recycling in accordanch @éction 01 74 21 —
Construction/Demolition Waste Management and Diapos

PRODUCTS

GENERAL

Manufacture to SMACNA standards.

SINGLE BLADE DAMPERS

Fabricate from same material as duct, 0.8 mm #b@mm wide, 1.6 mm maximum up
to 1200 mm wide, V-groove stiffened.

Size and configuration to recommendations of SMACKEXcept maximum height 100
mm.

Locking quadrant with shaft extension to accommedagulation thickness.
Inside and outside nylon or bronze end bearings.

Channel frame of same material as adjacent ductplete with angle stop.
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PART 3 EXECUTION

3.1 MANUFACTURER’S INSTRUCTIONS

3.2

3.3

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

INSTALLATION
Install where indicated.

Install in accordance with recommendations of SMACHNhd in accordance with
manufacturer's instructions.

CLEANING
Proceed in accordance with Section 01 74 11 - @ean

Upon completion and verification of performanceradtallation, remove surplus
materials, excess materials, rubbish, tools angatgnt.

END OF SECTION
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PART 1 GENERAL

11 SUMMARY

A Section Includes.

A Methods and procedures for start-up, verificatind a@ommissioning, for
building Energy Monitoring and Control System (EMG®d includes:

A Start-up testing and verification of systems
2 Check-out demonstration or proper operation of camepts.
3 On-site operational tests

12 RELATED SECTIONS

A The contractor is to ensure that all related werka-ordinated among all specification
sections, as well as between all Divisions, andtti&tender price includes all related
work. The referenced sections below are for guidaonly and are not necessarily a
complete list of related sections.

2 Section 01 33 00 - Submittal Procedures.
3 Section 01 78 00 - Closeout Submittals.

4 Section 25 05 01 - EMCS: General Requirements.

13 DEFINITIONS

A For additional acronyms and definitions refer tati®a 25 05 01 - EMCS: General
Requirements.

2 AEL (Average Effectiveness Level): ratio betweetal test period less any system
downtime accumulated within that period and tesiope

3 Downtime: results whenever EMCS is unable to fuféuired functions due to
malfunction of equipment defined under respongibdif EMCS contractor. Downtime
is measured by duration, in time, between time @uattractor is notified of failure and
time system is restored to proper operating camlitDowntime not to include

following:

A Outage of main power supply in excess of back-upgrsources, provided that:
A Automatic initiation of back-up was accomplished.
2 Automatic shut-down and re-start of components agspecified.

.2 Failure of communications link, provided that:
A Controller automatically and correctly operatedgtand-alone mode.

2 Failure was not due to failure of any specified EB€juipment.
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A

2
15

A

2
16

A
1.7

A

2

3 Functional failure resulting from individual sensoputs or output devices,
provided that:

A System recorded said fault.
2 Equipment defaulted to fail-safe mode.

3 AEL of total of all input sensors and output degiige at least 99 %
during test period.

DESIGN REQUIREMENTS

Confirm with Owner’s Representative that Designetia and Design Intents are still
applicable.

Commissioning personnel to be fully aware of andlifjed to interpret Design Criteria
and Design Intents.

SUBMITTALS
Submittals in accordance with Section 01 33 00bmdtial Procedures.

Final Report: submit report to Owner’'s Represemati

A Include measurements, final settings and certifestiresults.

2 Bear signature of commissioning technician and suiger

3 Report format to be approved by Owner’s Represeetaefore commissioning
is started.

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

adjustments and modifications to EMCS as set duwamgmissioning and submit
to Owner’'s Representative in accordance with Sedib78 00 - Closeout
Submittals.

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

CLOSEOUT SUBMITTALS

Provide documentation, O&M Manuals, and trainingemals of O&M personnel for
review by Owner’s Representative before interimeptance in accordance with Section
01 78 00 - Closeout Submittals and Section 25 05 BRICS: Project Record
Documents.

COMMISSIONING
Do commissioning in accordance with Section 01 3%+ General Commissioning (Cx)
Requirements.

Carry out commissioning under direction of OwnéreEpresentative and in presence of
Owner’s Representative and Commissioning Co-ordmat
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19

PART 2

21

Inform, and obtain approval from, Owner’s Repreagwe in writing at least 14 days
prior to commissioning or each test. Indicate:

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

Correct deficiencies, re-test in presence of OvenBepresentative until satisfactory
performance is obtained.

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

Load system with project software. Install softevfor access to EMCS via web
modem at Owner’s designated site and at Engineffice@n St. John'’s for use during
commissioning and for their use afterwards. Afhote access shall be via web browser
software, compatible with Windows 7 with accesslaigarnet Explorer (latest edition).

Perform tests as required.

COMPLETION OF COMMISSIONING

Commissioning to be considered as satisfactoritpleted when objectives of
commissioning have been achieved and reviewed hyeDs/Representative and
Commissioning Co-ordinator.

ISSUANCE OF FINAL CERTIFICATE OF COMPLETION

Final Certificate of Completion will not be issuedtil receipt of written approval
indicating successful completion of specified cossinning activities including receipt
of commissioning documentation.

PRODUCTS

EQUIPMENT

Provide sufficient instrumentation to verify andwmission the installed system.
Provide two-way radios.

Instrumentation accuracy tolerances: higher orflenagnitude than equipment or
system being tested.

Independent testing laboratory to certify test pqént as accurate to within approved
tolerances no more than 2 months prior to tests.

Locations to be approved, readily accessible aadaigle.

Application: to conform to normal industry standard
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3.2

EXECUTION

PROCEDURES

Test each system independently and then in unisibnother related systems.

Commission each system using procedures presdojpéte Commissioning Co-
ordinator and/or Owner’s Representative.

Commission integrated systems using proceduresiioed by Commissioning Co-
ordinator and/or Owner’s Representative.

Debug system software.

Optimize operation and performance of systemstg-funing PID values and
modifying CDLs as required.

Test full scale emergency evacuation and life ggietcedures including operation and
integrity of smoke management systems under noanthemergency power conditions
as applicable.

FIELD QUALITY CONTROL

Pre-Installation Testing.

A General: consists of field tests of equipment juigir to installation.

2 Testing may be on site or at Contractor's premasesgpproved by Owner’s
Representative.

3 Configure major components to be tested in santédtaoture as designed
system. Include all required network and contrahponents.

4 Equip each Building Controller with sensor and colied device of each type
(Al, AO, DI, DO).

5 Additional instruments to include:
A DP transmitters.
2 VAV supply duct SP transmitters.
3 DP switches used for dirty filter indication anch fstatus.

.6 In addition to test equipment, provide inclined maeter, digital micro-

manometer, milli-amp meter, source of air presgufieitely adjustable between
0 and 500 Pa, to hold steady at any setting artddiiect output to milli-amp
meter at source.

7 After setting, test zero and span in 10 % incresiémbugh entire range while
both increasing and decreasing pressure.

.8 Owner’s Representative to mark instruments trachiitgin 0.5 % in both
directions as "approved for installation".

9 Transmitters above 0.5 % error will be rejected.

.10 DP switches to open and close within 2% of setpoint
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2 Completion Testing.

A General: test after installation of each part aitegn and after completion of
mechanical and electrical hook-ups, to verify cotrigstallation and
functioning.

2 Include following activities:

A Test and calibrate field hardware including stalwha capability of
each controller.

2 Verify each A-to-D convertor.

3 Test and calibrate each Al using calibrated digitairuments.

4 Test each DI to ensure proper settings and swijotmmtacts.

5 Test each DO to ensure proper operation and lag tim

.6 Test each AO to ensure proper operation of coradlevices. Verify
tight closure and signals.

7 Test operating software.

.8 Test application software and provide samples gé Bnd commands.

.9 Verify each CDL including energy optimization pragrs.

.10 Debug software.

A1 Blow out flow measuring and static pressure statieith high pressure
air at 700 kPa.

12 Provide point verification list in table format inding point identifier,

point identifier expansion, point type and addréss,and high limits
and Engineering units. This document will be ugefinal startup
testing.

3 Final Startup Testing: Upon satisfactory completibtests, perform point-by-
point test of entire system under direction of Ois\Representative and
Commissioning Co-ordinator and provide:

A

2 technical personnel capable of re-calibratintgifrardware and
modifying software.

Detailed daily schedule showing items to be teatatipersonnel
available.

Owner’s Representative's acceptance signature oo legecutive and
applications programs.

Commissioning to commence during final startupingst

O&M personnel to assist in commissioning procedasepart of
training.

Commissioning to be supervised by qualified supsemyi personnel and
Owner’s Representative.

Commission systems considered as life safety sysbafore affected
parts of the facility are occupied.

Operate systems as long as necessary to commessioa project.
Monitor progress and keep detailed records of gietssand results.
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4 Final Operational Testing: to demonstrate that EM@f8tions in accordance
with contract requirements.

A Prior to beginning of 30 day test demonstrate tipgtrating parameters
(setpoints, alarm limits, operating control softejasequences of
operation, trends, graphics and CDL's) have begfemented to ensure
proper operation and operator notification in ewafraff-normal

operation.
A Repetitive alarm conditions to be resolved to mimémweporting
of nuisance conditions.
2 Test to last at least 30 consecutive 24 hour days.
3 Tests to include:
A Demonstration of correct operation of monitored aadtrolled
points.
2 Operation and capabilities of sequences, repgrésial control
algorithms, diagnostics, software.
4 System will be accepted when:
A EMCS equipment operates to meet overall performance

requirements. Downtime as defined in this Seathmst not
exceed allowable time calculated for this site.

2 Requirements of Contract have been met.

5 In event of failure to attain specified AEL duritest period, extend test
period on day-to-day basis until specified AEL tigimed for test period.

.6 Correct defects when they occur and before resutastg.

5 Commissioning Co-ordinator and/or Owner’s Repres@rd to verify reported
results.

ADJUSTING

Final adjusting: upon completion of commissionisg@viewed by Owner’s
Representative set and lock devices in final pmsénd permanently mark settings.

DEMONSTRATION

Demonstrate to Commissioning Manager and/or Owriegigresentative operation of
systems including sequence of operations in reguidremergency modes, under normal
and emergency conditions, start-up, shut-downlmtks and lock-outs in accordance
with Section 01 91 13 — General Commissioning (Regjuirements.

END OF SECTION
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11 SUMMARY
A Section Includes.
A Requirements and procedures for training prograstructors and training

materials, for building Energy Monitoring and Caltsystem (EMCS) Work.
12 RELATED SECTIONS
A Section 01 33 00 - Submittal Procedures.

2 Section 25 05 01 - EMCS: General Requirements.

13 DEFINITIONS
A CDL - Control Description Logic.

2 For additional acronyms and definitions refer tat®m 25 05 01 - EMCS: General
Requirements

14 SUBMITTALS

1 Submittals in accordance with Section 01 33 00bmdttal Procedures and
supplemented and modified by requirements of thigisn.

2 Submit training proposal complete with hour-by-heanedule including brief overview
of content of each segment to Owner’s Represertdtvdays prior to anticipated date
of beginning of training.

A List name of trainer, and type of visual and awadds to be used.
2 Show co-ordinated interface with other EMCS mectarand electrical training
programs.
3 Submit reports within one week after completiorPbhse 1 and Phase 2 training

program that training has been satisfactorily catgal.

15 QUALITY ASSURANCE

A Provide competent instructors thoroughly familiathmaspects of EMCS installed in
facility.

2 Owner’s Representative reserves right to approstuntors.
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18
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INSTRUCTIONS

Provide instruction to designated personnel in stdjent, operation, maintenance and
pertinent safety requirements of EMCS installed.

Training to be project-specific.

TIME FOR INSTRUCTION

Number of days of instruction to be as specifiethia section (1 day = 7 hours
including two 15 minute breaks and excluding lutiote).

TRAINING MATERIALS
Provide equipment, visual and audio aids, and nads$eior classroom training.

Supply manual for each trainee, describing in detta included in each training
program.

A Review contents of manual in detail to explain atpef operation and
maintenance (O&M).

TRAINING PROGRAM

1/2 day program to begin before 30 day test peatdime mutually agreeable to
Contractor, Owner’'s Representative and Commissgp@in-ordinator.

A Train O&M personnel in functional operations andgadures to be employed
for system operation.

2 Supplement with on-the-job training during 30 desttperiod.

3 Include overview of system architecture, commuinicet, operation of computer
and peripherals, report generation.
4 Include detailed training on operator interfacections for control of

mechanical systems, CDL's for each system, andegitny preventive
maintenance.

Introduction to Direct Digital Controls and BACnattocol.
Identification of Control Components.

Review of DDC Network Diagram for building.

Review of shop drawings for building.

Detailed discussion of sequences of operation

.10 Walk through of mechanical systems.

© o ~N O U
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1.10 MONITORING OF TRAINING
A Engineer/ Architect to monitor training program andy modify schedule and content.
PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION (NOT USED)

END OF SECTION
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PART 1 GENERAL
1.1 SUMMARY
A Section Includes:
A General requirements for building Energy Monitoriagd Control System
(EMCS) that are common to NMS EMCS Sections.
1.2 RELATED SECTIONS
A The contractor is to ensure that all related wsrka-ordinated among all specification
sections, as well as between other Divisions, batlthe tender price includes all related
work. The referenced sections below are for guidaonly and are not necessarily a
complete list of related sections.
1 Section 01 33 00 — Submittal Procedures.
Section 01 35 29.06 — Health and Safety Requiresnent
3 Section 01 74 21 — Construction/Demolition Wastenkzement and Disposal.
4 Section 01 91 13 — General Commissioning (Cx) Reguents.
5 Section 09 91 23 - Interior Painting.
.6 Section 25 01 11 - EMCS: Start-up, Verification @wmmissioning.
7 Section 25 01 12 - EMCS: Training.
8 Section 25 05 02 - EMCS: Submittals and Review &ssc
9 Section 25 05 03 - EMCS: Project Record Documents.
.10 Section 25 05 54 - EMCS: Identification.
A1 Section 25 05 60 - EMCS: Field Installation.
A2 Section 25 08 20 - EMCS: Warranty and Maintenance.
13 Section 25 10 01 - EMCS: Local Area Network (LAN).
14 Section 25 10 02 - EMCS: Operator Work Station (QWS
15 Section 25 30 01 - EMCS: Building Controllers
.16 Section 25 30 02 - EMCS: Field Control Devices.
A7 Section 25 90 01 - EMCS: Site Requirements, Appbos and Systems
Sequences of Operation.
1.3 REFERENCES

A American National Standards Institute (ANSI)

A ANSI/ISA 5.5, Graphic Symbols for Process Displays.
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American National Standards Institute (ANSI)/ Ihge of Electrical and Electronics
Engineers (IEEE).

A ANSI/IEEE 260.1, American National Standard Lett8ymbols Units of
Measurement (S| Units, Customary Inch-Pound Uaits, Certain Other Units).

American Society of Heating, Refrigerating and Sipnditioning Engineers, Inc.
(ASHRAE).

A ASHRAE STD 135, BACNET - Data Communication Protoéar Building
Automation and Control Network.

Canadian Standards Association (CSA International).

1 CAN/CSA-Z234.1, Canadian Metric Practice Guide.

Consumer Electronics Association (CEA).
A CEA-709.1-B, Control Network Protocol Specification
Department of Justice Canada (Jus).

A Canadian Environmental Assessment Act (CEAA).
2 Canadian Environmental Protection Act (CEPA).

Health Canada/Workplace Hazardous Materials InfaomeSystem (WHMIS).

A Material Safety Data Sheets (MSDS).
Transport Canada (TC).

A Transportation of Dangerous Goods Act (TDGA).

National Electrical Manufacturers Association (NEMA

ACRONYMS, ABBREVIATIONS AND DEFINITIONS
Acronyms used in EMCS.

AEL - Average Effectiveness Level

Al - Analog Input

AO - Analog Output

BACnet - Building Automation and Control Network
BC(s) - Building Controller(s)

BECC - Building Environmental Control Centre

CAB - Canadian Automated Building (CAB) Protocol
CAD - Computer Aided Design

CDL - Control Description Logic

CDS - Control Design Schematic

© o ~NO U WN R
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A1 COSV - Change of State or Value
A2 CPU - Central Processing Unit
.13 DI - Digital Input
14 DO - Digital Output
15 DP - Differential Pressure
.16 ECU - Equipment Control Unit
17 EMCS - Energy Monitoring and Control System
.18 HVAC - Heating, Ventilation, Air Conditioning
.19 IDE - Interface Device Equipment
.20 I/O - Input/Output
21 ISA - Industry Standard Architecture
.22 LAN - Local Area Network
.23 LCU - Local Control Unit
24 MCU - Master Control Unit
.25 NC - Normally Closed
.26 NO - Normally Open
.27 OS - Operating System
.28 O&M - Operation and Maintenance
.29 OWS - Operator Work Station
.30 PC - Personal Computer
31 PCI - Peripheral Control Interface
.32 PCMCIA - Personal Computer Micro-Card Interface pidal
.33 PID - Proportional, Integral and Derivative.
.34 RAM - Random Access Memory
.35 ROM - Read Only Memory
.36 SP - Static Pressure
37 TCU - Terminal Control Unit
.38 USB - Universal Serial Bus
.39 UPS - Uninterruptible Power Supply
40 WAN- Wide Area Network
15 DEFINITIONS

A

Point: may be logical or physical.

A

Logical points: values calculated by system sushsetpoints, totals, counts,
derived corrections and may include, but not lichite result of and statements
in CDL'’s.

Physical points: inputs or outputs which have teme wired to controllers
which are measuring physical properties, or proyjdstatus conditions of
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contacts or relays which provide interaction whielated equipment (stop, start)
and value or damper actuators.

Point Name: composed of two parts, point identified point expansion.

A

Point identifier: comprised of three descriptoftarea” descriptor, “system”
descriptor and “point” descriptor, for which databato provide 25 character
field for each point identifier. “System” is systdhat point is located on.

A Area descriptor: building or part of building wheyeint is located.
2 System descriptor: system that point is located on

3 Point descriptor: physical logical point descopti For point identifier
“area”, “system” and “point” will be shortforms acronyms. Database
must provide 25 character field for each point tde.

Point expansion: comprised of three fields, orreefach descriptor. Expanded
form of shortform or acronym used in “area”, “syate and “point” descriptors
is placed into appropriate point expansion fiel@atabase must provide 32

character field for each point expansion.
Bilingual systems to include additional point idéet expansion fields of equal
capacity for each point name for second language.

A System to support use of numbers and readable athesaincluding
blanks, periods or underscores to enhance usealviitglfor each of the
above strings.

Point Object Type: points fall into following olgjetypes:

i

NN AR N

Al (analog input)
AO (analog output)
DI (digital input)
DO (digital output)
Pulse inputs

Symbols and engineering unit abbreviations utiliredisplays: to ANSI/ISA S5.5.

A
2

Printouts: to ANSI/IEEE 260.1.
Refer also to Section 25 05 54 - EMCS: Identificati

SYSTEM DESCRIPTION

Refer to control schematics, sequences of operadod related Divisions of
specifications for system architecture.

Work covered by sections referred to above consi$tdully operational EMCS,
including, but not limited to, following:

A

Building Controllers.
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2 Control devices as listed in I/O point summaried/an shown on the control
drawings.
3 OWS
4 Data communications equipment necessary to aff@CE& data transmission
system.
5 Field control devices.
.6 Software/Hardware complete with full documentation.
7 Complete operating and maintenance manuals.
.8 Training of personnel.
9 Acceptance tests, technical support during comonigsg, full documentation.
.10 Wiring interface co-ordination of equipment supgligy others.
A1 Miscellaneous work as specified in these sectiowisas indicated.

3

4

5

Design Requirements:

Design and provide conduit and wiring linking elemseof system.

Supply sufficient programmable controllers of typde meet project
requirements. Quantity and points contents agwed prior to installation.

Location of controllers as reviewed by Owner's Reggntative prior to
installation.

Provide utility and emergency power to EMCS.
Metric references: in accordance with CAN/CSA Z234

Language Operating Requirements:

Provide English interface to system through opersetectable access codes.

Use non-linguistic symbols for displays on grapteiominals wherever possible.
Other information to be in English.

Operating system executive: provide primary har@aarsoftware interface
specified as part of hardware purchase with assmtidocumentation to be in
English.

System manager software: include in English sysdefmition point database,
additions, deletions or modifications, control lostatements, use of high level
programming languages, report generator utility atieer OS utilities used for
maintaining optimal operating efficiency.

Include, in English:

A

Input and output commands and messages from opénétated functions and

field related changes and alarms as defined in €BL'assigned limits (i.e.
commands relating to day-to-day operating functiand not related to system
modifications, additions, or logic re-definements).

Graphic "display" functions, point commands to taystems on or off, manually
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override automatic control of specified hardwarents To be in English at
specified OWS. Point name expansions in English.

3 Reporting function such as trend log, trend gragphidarm report logs, energy
report logs, maintenance generated logs.

The network design to be a fully distributed netwyawith each primary system having
its own locally mounted dedicated controller. Anilure in the network shatiot in any
way affect the control of these primary systems&nii&cting hardware points from one
system to more than one controller is not acceptabAny points associated with a
system are to be connected to one dedicated clemtroEach dedicated controller to
have a locally mounted control and display devizceallow the operator to view and
adjust any point on the controller.

All wiring associated with the EMCS communicatioatwork as well as all control
wiring and conduit associated with the EMCS at Bltsvor less. Wire and conduit
above 50 volts by Electrical Division.

BACnet compliance: full compliance to the BACnh&rslard (ANSA/ASHRAE) 135,
BACnet — A Data communication Protocol for Buildingutomation and Control
Networks is mandatory. Down to the field deviceele the EMCS system must meet
BACnet standards for system architecture and adtnittion, and use open
communication protocols and user friendly programgnand graphics. Install the
EMCS installed to communicate at the supervisoygido the WAN using the BACnhet
TCP/IP protocol implemented on Ethernet.

The EMCS system for this facility to be accesskytelesignated personnel via the WAN
for monitoring and programming purposes. The EMs&tractor to provide all the

required hardware, software, gateways, etc. neexdpdrmit connection of the EMCS to
the WAN. This shall include all hardware, softwamrogramming, start-up and

commissioning required. The contractor to suppigt anstall all the required hardware
and software on the WAN file server to allow foisthemote operation monitoring and
programming to take place. The contractor to syppid install all the required

hardware and software on the operator workstafjdogated in the Owner’s facilities

management department. In addition, a remoteiiatcess directly to the system shall
be provided.

SUBMITTALS

Make submittals in accordance with Section 01 33-08ubmittal Procedures and
25 05 02 - EMCS: Submittals and Review Process.

Submit for review:

A Equipment list and systems manufacturers within deys after award of
contract.

Quality Control:
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A Provide equipment and material from manufactunetgilar production, CSA

1.8

certified, manufactured to standard quoted plus it@deél specified
requirements.

2 Where CSA certified equipment is not available sithsuch equipment to
inspection authorities for special inspection apgdraval before delivery to site.

3 Submit proof of compliance to specified standardthvehop drawings and
product data in accordance with Section 25 05 OBMCS: Submittals and
Review Process. Label or listing of specified ofgation is acceptable
evidence.

4 In lieu of such evidence, submit certificate froesting organization, approved
by third party Engineer registered in Canada, fyénty that item was tested in
accordance with their test methods and that itermfacms to their
standard/code.

5 For materials whose compliance with organizationstandards/codes/
specifications is not regulated by organizatiomgsis own listing or label as
proof of compliance, furnish certificate statingathmaterial complies with
applicable referenced standard or specification.

.6 Permits and fees: in accordance with general ciomditof contract.
7 Existing devices intended for re-use: submit teport.
QUALITY ASSURANCE

Have local office for at least 5 years staffed bgtbry trained personnel capable of
installing and providing instruction, routine manance and emergency service on
systems.

Provide record of successful previous installatisusmitting tender showing experience
with similar installations utilizing computer-basgsgstems.

Have access to local supplies of essential parth @wovide 7 year guarantee of
availability of spare parts after obsolescence.

Ensure factory qualified supervisory personnel iouausly direct and monitor work and
attend site meetings.

Health and Safety:

A Do construction occupational health and safety énoedance with Section
01 35 29.06 - Health and Safety Requirements.

Be able to provide factory trained personnel om siithin 24 hours notice or provide
instructions on maintenance and emergency servicgystem.

BACnet devices to bear BACnet testing laboratoBds. mark and listed on BACnhet
manufacturers association web site.
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1.9

PART 2

2.1

DELIVERY, STORAGE AND HANDLING

Material Delivery Schedule: provide Owner’'s Repreagve with “Materials Delivery
Schedule” within 2 weeks after award of contract.

Waste Management and Disposal:

A Separate waste materials for reuse and recyclingcoordance with Section
01 74 21 - Construction/Demolition Waste Managenagt Disposal.

2 Remove from site and dispose of packaging mateaglsppropriate recycling
facilities.

3 Collect and separate for disposal paper, plastidyspyrene and corrugated

cardboard packaging material in appropriate on-&ites for recycling in
accordance with Waste Management Plan.

4 Separate for reuse and recycling and place in dat#d containers Steel, Metal,
Plastic waste in accordance with Waste Managemnant P

5 Place materials defined as hazardous or toxic $igdated containers.

.6 Handle and dispose of hazardous materials in aaoocedwith CEPA, TDGA,
Regional, Municipal, and Provincial regulations.

7 Label location of salvaged material's storage awead provide barriers and
security devices.

.8 Ensure emptied containers are sealed and storely.saf

9 Divert unused metal materials from landfill to nietacycling facility as

approved by Departmental Representative Owner’sd3eptative.
.10 Fold up metal and plastic banding, flatten and @lat designated area for

recycling
PRODUCTS

ACCEPTABLE SYSTEMS, MANUFACTURERS

Existing system is Alerton and the new system shallan extension of the existing
system.

Proposed system to have communication capabilifizing BACnet Protocol.
Panel to be NEMA rated to suit environmental reguients.

Panels to have hinged doors equipped with starkkyeld-alike cabinet locks, keyed to
same key.

Wiring within panels to be contained within propesized rigid PVC slotted wall wire
duct. All wiring within the wire duct to be conded with a non-slip cover.

Terminations for the connection of power wiring,nmoaunication wiring and field
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.10

PART 3

3.1

3.2

mounted devices to be at properly identified teahllocks mounted within the control
panel.

All control panels to be provided with an interathounted 120 volt duplex power
receptacle.

All control panels to be identified with permangnthounted Lamecoid tags to identify
the control panel and the systems served by thieatganel. Submit schedule of labels
with shop drawing submission.

Provide low voltage transformers in panels or elsw as required sized at minimum of
150% actual load requirements.

Provide adaptors between metric and imperial cormaptmn

EXECUTION

MANUFACTURER'S RECOMMENDATIONS

Installation to be to manufacturer's recommendatioRrovide printed copies of
recommendations with shop drawings or product data.

PAINTING
Painting to be in accordance with NEMA, supplemdrae follows:

Clean and touch up marred or scratched surfacEsctafry finished equipment to match
original finish.

Restore to new condition, finished surfaces whiathehbeen damaged too extensively to
be primed and touched up to make good.

Clean and prime exposed hangers, racks, fasterandxpther support components.

Paint all unfinished equipment installed indoor&N@eMA.

END OF SECTION
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PART 1 GENERAL

11 SUMMARY

12

13

14

Section Includes.

A Methods and procedures for shop drawings submithaédiminary and detailed
review process include review meetings for buildiagergy Monitoring and
Control System (EMCS).

RELATED SECTIONS

The contractor is to ensure that all related warka-ordinated among all specification
sections as well as between all Divisions, and thattender price includes all related
work. The referenced sections below are for guidaonly and are not necessarily a
complete list of related sections.

A Section 01 33 00 - Submittal Procedures.

2 Section 25 01 11 - EMCS: Start-up, Verification &mmmissioning.
3 Section 25 05 01 - EMCS: General Requirements.
DEFINITIONS

Acronyms and definitions: refer to Section 25 05 @MCS: General Requirements.

DESIGN REQUIREMENTS

Preliminary Design Review: to contain following ¢actor and systems information.

A Location of local office.

2 Description and location of installing and servigbechnical staff.

3 Location and qualifications of programming desigrd gorogramming support
staff.

4 List of spare parts.

5 Location of spare parts stock.

.6 Names of sub-contractors and site-specific keyquarsl.

g Sketch of site-specific system architecture.

.8 Specification sheets for each item including memprgvided, programming

language, speed, type of data transmission.
9 Descriptive brochures.
.10 Sample CDL and graphics (systems schematics).
A1 Response time for each type of command and report.
A2 Item-by-item statement of compliance.
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15

.13 Proof of demonstrated ability of system to commatecutilizing BACnet
protocol.

SUBMITTALS

Submittals in accordance with Section 01 33 00 bnSittal Procedures and coordinate
with requirements in this Section.

Submit preliminary design document within 30 workidays after contract award for
review by Owner’s Representative.

Shop Drawings to consist of 3 hard copies and 1 smdy of design documents, shop
drawings, product data and software.

Hard copy to be completely indexed and coordingtickage to assure compliance with
contract requirements and arranged in same sequascspecification and cross-
referenced to specification section and paragraphber.

Soft copy to be in AutoCAD - latest version and Mmoft Word latest version format,
or PDF structured using menu format for easy logdind retrieval on OWS.

Submittals shall consist of:

A Data sheets of all products.

2 Wiring and piping interconnection diagrams incluglipanel and device power,
and sources.

3 List of materials of all proposed devices and eoqipt.

4 Software documentation:

5 Sequence of operation, in text form.

.6 Application programs.

7 Point Schedules

8 Controls schematics and system diagrams.

9 Project installation schedule.

.10 Names of subtrades working for EMCS contractor.

A1 Mounting support details for components installadairflow, waterflow and
steam systems.

Submit shop drawings in a package which contaiesvirious schedules and drawings
which completely describe the control system itetial At a minimum the shop drawing
package to contain the following items describe8éation 1.4.8 to 1.4.28 as follows:

Network drawing showing the network connection df maetwork control units,
programmable control units, terminal control urital operator workstations to indicate
the location of each of these elements.

Schematic control diagram for each system beindrolded. Where there are typical
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.10

A1

A2

13

14

15

.16

A7

systems a drawing to be provided for each systdimis drawing to be on a AB size
sheet (11 x 17) and shall include a title blockahkhincludes as a minimum the drawing
title, drawing number, project title, contractoriame, contractor’s address, contractor’s
phone and fax numbers, contractor’s project nurabera section to provide a record for
revision information.

The schematic control diagram to include a bilhwdterials which provides a list of all
part numbers and descriptions for the control campts on the drawing list to include
field equipment as well as panel mounted components

The schematic control diagram to include a complateng diagram for all electrical
connections, including motor starters, heatingszaibiling coils etc.

The schematic control diagram to include a layduhe control panels for each system.
This layout to show the mounting of all panel equgmt, including transformers, power
supplies, controllers, transducers, sensors, relagstactors and any other panel
mounted equipment.

The contractor to include with the shop drawingrsittal drawings, showing all wiring
details for the connections of sensors, transducel@ys and contactors these details to
show terminal numbers and be referenced to theopppte schedules and drawings.

The contractor to supply with the shop drawing p@eka complete point schedule to
show every point connected to the system. Thigedule to be in tabular format and
provide the point identification, point type, witag, termination details reference,
referenced drawings, device mounting location aadad code numbers.

The point schedule to provide at a minimum theofelhg information on the software
attributes of the point:

i

Tag name — ex. EPT-1

Point type — ex. AO-3

System name — ex. A/C-1

Object name — H-VLV.

Expanded ID- Heating control valve
Units of measurement - %.

o Ul A Wi

The point schedule to provide at a minimum theofeihg information on the digital
controller to which the point is connected:

A Controller type — ex. Unitary controller

2 Controller address ex. 256.

3 Cable destination — the termination at the corgrpkx. AO-1.
4 Terminal numbers — the termination at the controlle

The point schedule to provide at minimum the foilogvinformation on the control



NAFC P-18 Lab Renovation SECTION 2505 02

Project F6879-189222 EMCS: SUBMITTAL AND REVIEW PROCESS
PAGE 4
panel:
A Panel identification
2 Panel location
3 Reference drawing
.18 The point schedule to provide at a minimum the ofglhg information on any

19

.20

21

22

.23

24

.25

.26

intermediate device which may be associated wilpthint:

A Type of wiring or tubing used

2 Device part number
3 Location of the device.
4 Reference details.

The point schedule to provide at a minimum theofelhg information on any field
device which may be associated with the point;

A Type of wiring or tubing used

2 Device part number
3 Location of the devices
4 Reference details

The contractor to supply with the shop drawing pagka complete room schedule, to
show the equipment associated with the room caatrBchedule to be in tabular format
and provide the room number and location, termimal number, part numbers for the
terminal unit controller, sensors and actuatorslutied on this schedule terminal unit
type, size, minimum flow and maximum flow.

Sequence of operation for each system controlléBequence to be in complete
conformance with the sequence of operations incdudéh this specification. Any

changes require the approval of the Owner's Reptatiee in writing. Sequence to
include all modes of operation including fail sedeergency and fire modes.

Valve schedule including design flow, CV, size, dypactuator, pressure drop and
maximum shut off pressure differential for eachtoalrvalve.

Damper schedule including design air flow, siz@etyctuator and torque requirements
for each control damper.

Provide one permanent, not fading, as built copgawth control drawing, enclosed by an
aluminium frame with glass cover, or sealed by tidalaminate in rigid metal bound
frame. To be installed at each respective copimakl location.

Catalogue cut sheets of all equipment used. Tdkudes, but is not limited to DDC
panels, peripherals, sensors, actuators, dammensotair system components, etc.

Range and scale information for all transmittersl @ensors. This sheet to clearly
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indicate one device and any applicable options.e/more than one device to be used
is on a single sheet, submit two sheets, indiviguabarked.

.27 Hardware data sheets for all operator workstatitmsal access panels, and portable
operator terminals.

.28 Software manuals for all applications programs égpbovided as a part of the operator
workstations, portable operator terminals, programgndevices, and so forth for

16 PRELIMINARY SHOP DRAWING REVIEW

A Submit preliminary shop drawings within 30 workidgys of award of contract and
include following:

A

o v > w

.10

Specification sheets for each item. To include rfaaturer's descriptive

literature, manufacturer's installation recommeinthat specifications, drawings,
diagrams, performance and characteristic curvealogue cuts, manufacturer's
name, trade name, catalogue or model number, nateeghta, size, layout,
dimensions, capacity, other data to establish ciamgé.

Detailed system architecture showing all point®eisdéed with each controller
including, signal levels, pressures where new EM@S into existing control
equipment.

Spare point capacity of each controller by numimek tsrpe.

Controller locations.

Aukxiliary control cabinet locations.

Single line diagrams showing cable routings, condizes, spare conduit
capacity between control centre, field controlkensl systems being controlled.

Valves: complete schedule listing including follogiinformation: designation,

service, manufacturer, model, point ID, design fl@ate, design pressure drop,
required Cv, Valve size, actual Cv, spring rangit pange, required torque,

actual torque and close off pressure (requiredaatail).

Dampers: sketches showing module assembly, intesmtimg hardware,

operator locations, operator spring range, pilotgea required torque, actual
torque.

Flow measuring stations: complete schedule listiegignation, service, point
ID, manufacturer, model, size, velocity at desilgwfrate, manufacturer, model
and range of velocity transmitter.

Compressor schematic and sizing data.

17 DETAIL SHOP DRAWING REVIEW

A Submit detailed shop drawings within 60 working slafter award of contract and
before start of installation and include following:

A

Corrected and updated versions (hard copy onh3ubimissions made during
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preliminary review.

2 Wiring diagrams.

3 Piping diagrams and hook-ups.

4 Interface wiring diagrams showing termination cartins and signal levels for
equipment to be supplied by others.

5 Shop drawings for each input/output point, sensaransmitters, showing
information associated with each particular pandiuding:

A Sensing element type and location.

2 Transmitter type and range.

3 Associated field wiring schematics, schedules anahinations.

4 Pneumatic schematics and schedules.

5 Complete Point Name Lists.

.6 Setpoints, curves or graphs and alarm limits (hagid low, 3 types
critical, cautionary and maintenance), signal range

7 Software and programming details associated with @aint.

.8 Manufacturer’'s recommended installation instructiand procedures.

9 Input and output signal levels or pressures wheme systems ties into
existing control equipment.

.6 Control schematics, narrative description, CDL'#yfishowing and describing
automatic and manual procedure required to aclpewger operation of project,
including under complete failure of EMCS.

7 Graphic system schematic displays of air and waygstems with point
identifiers and textual description of system, &ypdcal floor plans as specified.

.8 Complete system CDL'’s including companion Englishduage explanations on
same sheet but with different font and italics. L&IXo contain specified energy
optimization programs.

9 Listing of and example of specified reports.

.10 Listing of time of day schedules.

A1 Mark up to-scale construction drawing to detail tcohroom showing location
of equipment and operator work space.

A2 Type and size of memory with statement of spare ongicapacity.

13 Full description of software programs provided.

.14 Sample of “Operating Instructions Manual” to bedig& training purposes.

15 Outline of proposed start-up and verification pahoes. Refer to Section 25 01
11 — EMCS: Start-up, Verification and Commissioning

18 QUALITY ASSURANCE
A Preliminary Design Review Meeting: Convene meetiiittpin 45 working days of award

of contract to:
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A Undertake functional review of preliminary designrocdments, resolve
inconsistencies.
2 Resolve conflicts between contract document reqmerds and actual items
(e.g.: points list inconsistencies).
3 Review interface requirements of materials supphgdthers.
4 Review "Sequence of Operations".
2 Contractor's factory trained programmer to attereting.
3 Owner’'s Representative retains right to revise eage or subsequent CDL prior to

software finalization without cost to Owner.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION (NOT USED)

END OF SECTION
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PART 1 GENERAL

11 SUMMARY

12

13

14

Section Includes.

A Requirements and procedures for final control @diagr and operation and
maintenance (O&M) manual, for building Energy Mamibg and Control
System (EMCS) Work.

RELATED SECTIONS
Section 01 78 00 - Closeout Submittals.

Section 25 01 11 - EMCS: Start-up, Verification @wmmissioning.
Section 25 05 01 - EMCS: General Requirements.

Section 25 05 02 - EMCS: Submittals and Review &8¢

DEFINITIONS

BECC - Building Environmental Control Centre.
OWS - Operator Work Station.

For additional acryonyms and definitions refer gzttn 25 05 01 - EMCS: General
Requirements

SUBMITTALS

Submittals in accordance with Section 01 78 00os€but Procedures, supplemented
and modified by requirements of this Section.

Submit Record Documents, As-built drawings, Operaind Maintenance Manual to
Owner’s Representative in English.

Provide soft copies and hard copies in hard-ba@knt 3 ring, D-ring binders.

A Binders to be 2/3 maximum full.
2 Provide index to full volume in each binder.
3 Identify contents of each manual on cover and spine

IN

Provide Table of Contents in each manual.

Assemble each manual to conform to Table of Costeith tab sheets placed
before instructions covering subject.

ol
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15 ASBUILTS

A Provide 1 copy of detailed shop drawings genera&ection 25 05 02 - EMCS:
Submittals and Review Process and include:

A Changes to contract documents as well as addenbeoatract extras.

2 Changes to interface wiring.

3 Routing of conduit, wiring and control air linessasiated with EMCS
installation.

4 Locations of obscure devices to be indicated owihgs.

5 Listing of alarm messages.

6 Panel/circuit breaker number for sources of noremaérgency power.

7 Names, addresses, telephone numbers of each stiaatonhaving installed

equipment, local representative for each item oiggent, each system.

.8 Test procedures and reports: provide records afspaprocedures, test
procedures, checkout tests and final commissiorgpgrts as specified in
Section 25 01 11 - EMCS: Start-up, Verification &mmmissioning.

.9 Basic system design and full documentation on systenfiguration.
2 Submit for final review by Owner’s Representative.
3 Provide before acceptance 4 hard and 1 soft camyporating changes made during
final review.
16 O&M MANUALS

A Custom design O&M Manuals (both hard and soft capyjontain material pertinent to
this project only, and to provide full and completeverage of subjects referred to in this

Section.
2 Provide 2 complete sets of hard and soft copias poisystem or equipment tests.
3 Include complete coverage in concise languagejlyeaaderstood by operating

personnel using common terminology of functional aperational requirements of
system. Do not presume knowledge of computerstrelgics or in-depth control theory.

4 Functional description to include:

A Functional description of theory of operation.

2 Design philosophy.

3 Specific functions of design philosophy and system.
4

Full details of data communications, including dafzes and formats, data
processing and disposition data link componentsrfiaces and operator tests or
self-test of data link integrity.
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5 Explicit description of hardware and software fuoes, interfaces and
requirements for components in functions and opegahodes.
.6 Description of person-machine interactions requicesupplement system

description, known or established constraints ctesy operation, operating
procedures currently implemented or planned forlémentation in automatic

mode.
5 System operation to include:

A Complete step-by-step procedures for operatioysies including required
actions at each OWS.

2 Operation of computer peripherals, input and outpunats.

3 Emergency, alarm and failure recovery.

4 Step-by-step instructions for start-up, back-upigment operation, execution of
systems functions and operating modes, includiygsk®kes for each command
so that operator need only refer to these pagdseftroke entries required to
call up display or to input command.

.6 Software to include:

A Documentation of theory, design, interface requéeets, functions, including
test and verification procedures.

2 Detailed descriptions of program requirements amhbilities.

3 Data necessary to permit modification, relocatreprogramming and to permit
new and existing software modules to respond toging system functional
requirements without disrupting normal operation.

4 Software modules, fully annotated source codenlisti error free object code
files ready for loading via peripheral device

5 Complete program cross reference plus linking mequénts, data exchange
requirements, necessary subroutine lists, datadigairements, other
information necessary for proper loading, integmatinterfacing, program
execution.

.6 Software for each Controller and single sectioeneficing Controller common
parameters and functions.

7 Maintenance: document maintenance procedures iingjuilspection, periodic

preventive maintenance, fault diagnosis, repareplacement of defective components,
including calibration, maintenance, repair of segstvansmitters, transducers, controller
and interface firmware, plus diagnostics and réggitacement of system hardware.

.8 System configuration document:

A Provisions and procedures for planning, implemenéind recording hardware
and software modifications required during opeatifetime of system.
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.2 Information to ensure co-ordination of hardware aoftware changes, data link

or message format/content changes, sensor or tehtanges in event that
system modifications are required.

9 Programmer control panel documentation: providere/ipanels are independently
interfaced with BECC, including interfacing scheiosit signal identification, timing
diagrams, fully commented source listing of apglleadriver/handler.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION (NOT USED)

END OF SECTION
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PART 1 GENERAL

11 SUMMARY

12

13

14

15

16

PART 2

21

Section Includes.

A Requirements and procedures for identificationenfices, sensors, wiring,
tubing, conduit and equipment, for building Enekggnitoring and Control
System (EMCS) Work and nameplates, materials, ¢sland lettering sizes.

RELATED SECTIONS
Section 01 33 00 - Submittal Procedures.

Section 25 05 01 - EMCS: General Requirements.

REFERENCES

Canadian Standards Association (CSA International).

A CSA C22.1, The Canadian Electrical Code, Partfgtgestandard for Electrical
Installations.

DEFINITIONS

For acronyms and definitions refer to Section 2905 EMCS: General Requirements.

SYSTEM DESCRIPTION

Language Operating Requirements: provide identificafor control items in English.

SUBMITTALS

Submittals in accordance with Section 01 33 00bdtial Procedures and Section 25
05 02 — EMCS: Submittals and Review Process sopgleed and modified by
requirements of this Section.

Submit to Owner’s Representative for approval sasipf nameplates, identification
tags and list of proposed wording.

PRODUCTS

NAMEPLATESFOR PANELS

Identify by plastic laminate, 3 mm thick melamingatt white finish, black core, square
corners, lettering accurately aligned and engravidcore, mechanically attached with
self-tapping screws.
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22

2.3

24

25

2.6

Sizes: 25 x 67 mm minimum.

Lettering: minimum 7 mm high, black.

Inscriptions: machine engraved to identify function
NAMEPLATESFOR FIELD DEVICES

Identify by plastic encased cards attached by ipl#ist

Sizes: 50 x 100 mm minimum.

Lettering: minimum 5 mm high produced from lasentar in black.
Data to include: point name and point address, nrakelel number.

Companion cabinet: identify interior componentsiggplastic enclosed cards with point
name and point address.

NAMEPLATES FOR ROOM SENSORS

Identify by stick-on labels using point identifier.
Location: as directed by Owner’'s Representative.
Letter size: to suit, clearly legible.

WARNING SIGNS

Equipment including motors, starters under remateraatic control: supply and install
orange coloured signs warning of automatic stamimder control of EMCS.

Sign to read: "Caution: This equipment is undeéomuatic remote control of EMCS" as
reviewed by Owner’s Representative.

WIRING

Supply and install numbered tape markings on wiahganels, junction boxes, splitters,
cabinets and outlet boxes.

Colour coding: to CSA C22.1. Use colour codedngrin communications cables,
matched throughout system.

Power wiring: identify circuit breaker panel/circbreaker number inside each EMCS
panel.

CONDUIT
Colour code EMCS conduit.
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2 Pre-paint box covers and conduit fittings.
3 Coding: use fluorescent orange paint and confirtawsowith Owner’s Representative

during "Preliminary Design Review".

PART 3 EXECUTION
31 NAMEPLATESAND LABELS
A Ensure that manufacturer's nameplates, CSA labelsd@ntification nameplates are

visible and legible at all times.

END OF SECTION
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PART 1 GENERAL

11 RELATED SECTIONS

.10

A1

12

Section 01 11 00 — Summary of Work.

Section 01 73 00 — Execution Requirements.

Section 07 84 00 — Firestopping.

Section 21 05 01 — Common Work Results-Mechanical.

Section 21 07 19 — Thermal Insulation of Piping.

Section 22 13 17 — Drainage Waste and Vent Pipi@gst Iron and Copper.
Section 23 05 05 — Installation of Pipework.

Section 23 05 29 — Hangers and Supports for HVASnBiand Equipment.
Section 23 07 13 — Duct Insulation.

Section 25 05 01 — EMCS: General Requirements.

Section 26 05 00 — Common Work Results-Electrical.

REFERENCES

American National Standards Institute (ANSI)

A ANSI/ASME B16.22, Wrought Copper and Copper Allogider Joint Pressure
Fittings.

.2 ANSI C2, National Electrical Safety Code.

3 ANSI/NFPA 70, National Electrical Code.

Canadian Standards Association (CSA)

A CSA C22.1, Canadian Electrical Code, Part 1.
2 CAN/CSA C22.3 No.1, Overhead Systems.
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3 CSA C22.3 No. 7, Underground Systems.

13 PERSONNEL QUALIFICATIONS
A Qualified factory trained supervisory personnel to:
A Continuously direct and monitor all work.
2 Attend site meetings.
PART 2 PRODUCTS
21 PIPING

A Domestic H&CWS: refer to Section 22 11 18-Domeg¥iater Piping Copper.

2 Sanitary, storm water: refer to Section 22 13 liaiage Waste and Vent Piping — Cast
Iron and Copper.

3 Sleeves, escutcheons: refer to Section 23 05 @5tallation of Pipework.

4 Hangers and supports: refer to Section 23 05 29geéta and Supports for HVAC
Piping and Equipment.

5 Insulation: refer to Section 21 07 19 — Thermallagon for Piping and 23 07 13 —
Thermal Insulation for Ducting.

2.2 SPECIAL SUPPORTS
A Structural grade steel, primed and painted aftasitaction and before installation.
2.3 WIRING
A As per requirements of Electrical Divisions.
2 For 50V and above copper conductor with chemicalfgss-linked thermosetting

polyethylene insulation rated RW90 and 600V. Coloeale to CSA 22.1.
3 For wiring under 50 volts and under use FT4 winiag in conduit.
4 Sizes:

A Field wiring to digital device: #18AWG or 20AWG atrded twisted pair.
2 Analog input and output: shielded #18 minimum saagper or #20 minimum



NAFC P-18 Lab Renovation SECTION 2505 60
Project F6879-189222 EMCS: FIELD INSTALLATION

PAGE 3

24

stranded twisted pair. Wiring must be continuouthwuit joints.

3 More than 4 conductors: #22 minimum solid copper.

Terminations:

A Terminate wires with screw terminal type connectugable for wire size, and
number of terminations.

CONDUIT
As per requirements of Electrical Division.

Electrical metallic tubing to CSA C22.2 No. 03.ekible and liquid tight flexible metal
conduit to CSA C22.2 No.56. Rigid steel threadeadcit to CSA C22.2 No. 45.

Junction and pull boxes: welded steel.

A Surface mounting cast FS: screw-on flat covers.

2 Flush mounting: covers with 25 mm minimum extensatmound.

Cabinets: sheet steel, for surface mounting, withgdd door, latch lock, 2 keys,
complete with perforated metal mounting backboRahels to be keyed alike for similar
functions and or entire contract as approved.

Outlet boxes: 100 mm minimum, square.

Conduit boxes, fittings:

A Bushings and connectors: with nylon insulated tts.oa

2 With push pennies to prevent entry of foreign matsr

Fittings for rigid conduit:

A Couplings and fittings: threaded type steel.

2 Double locknuts and insulated bushings: use ontshetl boxes.
3 Use factory "ells" where 90 degree bends required 25 mm and larger
conduits.

Fittings for thin wall conduit:

A Connectors and couplings: steel, set screw type.
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25 WIRING DEVICES, COVER PLATES
A Conform to CSA.
2 Receptacles:

A Duplex: CSA type 5-15R.
2 Single: CSA type 5-15R.

3 Cover plates and blank plates: finish to match ophetes in area.
2.6 SUPPORTSFOR CONDUIT, FASTENINGS, EQUIPMENT

A Solid masonry, tile and plastic surfaces: lead arebr nylon shields.
A Hollow masonry walls, suspended drywall ceilingsygle bolts.

2 Exposed conduits or cables:
A 50 mm diameter and smaller: one-hole steel straps.
2 Larger than 50 mm diameter: two-hole steel straps.

3 Suspended support systems:
A Individual cable or conduit runs: support with 6 rdimmeter threaded rods and

support clips.

2 Two or more suspended cables or conduits: supparirels supported by 6 mm

diameter threaded rod hangers.

PART 3 EXECUTION
31 INSTALLATION
A Install equipment, components so that manufactugrd CSA labels are visible and

legible after commissioning is complete.

3.2 PIPING
A Domestic H&CWS: refer to Section 22 11 18 —Dome®fater Piping Copper.

2 Sanitary, storm water: refer to Section 22 13 liaiage Waste and Vent Piping — Cast
Iron and Copper.

3 Heat Pump Piping: refer to Section 23 21 13.02 drblyic Systems:Steel.
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4 Insulation: refer to Section 21 07 19 — Thermallagon for Piping and 23 07 13 —

3.3

34

35

.10

Thermal Insulation for Ducting.

MECHANICAL PIPING

Install piping in accordance with Section 23 05-O&stallation of Pipework.

SUPPORTS

Install special supports as required and as inelicat

ELECTRICAL GENERAL

Do complete installation in accordance with requieats of:

A Electrical Divisions, this specification.

2 CSA 22.1 Canadian Electrical Code, latest edition.
3 ANSI/NFPA 70.

A4 ANSI C2.

Fully enclose or properly guard electrical wiringrminal blocks, high voltage (above 50
V) contacts and mark to prevent accidental injury.

Do underground installation to CAN/CSA C22.3 No@&xcept where otherwise
specified.

Conform to manufacturer's recommendations for gmrhandling and installation.

Check factory connections and joints. Tighten whexeessary to ensure continuity.

Install electrical equipment between 1000 and 2000 above finished floor wherever
possible and adjacent to related equipment.

Protect exposed live equipment such as panel, mautket wiring during construction
for personnel safety.

Shield and mark live parts "LIVE 120 VOLTS" or ottegpropriate voltage.
Install conduits, and sleeves prior to pouring@iarete.

Holes through exterior wall and roofs: flash anckkeneveatherproof.
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A1 Make necessary arrangements for cutting of chabkélng holes and other structural
work required to install electrical conduit, calppe]l boxes, outlet boxes.

12 Install cables, conduits and fittings which areb®embedded or plastered over, neatly
and closely to building structure to minimize fagi

3.6 CONDUIT SYSTEM

A All controls wiring and communication wiring shdle installed in conduit. Provide
complete conduit system to link Building Controieio BECC. Conduit sizes to suit
wiring requirements and to allow for future expamscapabilities specified for systems.
Maximum conduit fills not to exceed 40%. Designwiregs do not show conduit layout.

2 Install conduits parallel or perpendicular to binfgllines, to conserve headroom and to
minimize interference.

3 Do not run exposed conduits in normally occupiegiceg unless otherwise indicated or
unless impossible to do otherwise. Obtain appréresh Owner’'s Representative before
starting such work. Provide complete conduit systentink field panels and devices
with main control centre. Conduit size to match dutors plus future expansion
capabilities as specified.

4 Locate conduits at least 150 mm from parallel stearhot water pipes and at least 50
mm at crossovers.

5 Bend conduit so that diameter is reduced by lems 1#110th original diameter.

.6 Field thread on rigid conduit to be of sufficieahgth to draw conduits up tight.

7 Limit conduit length between pull boxes to lessti3@ m.

.8 Use conduit outlet boxes for conduit up to 32 mmanukter and pull boxes for larger
sizes.

9 Fastenings and supports for conduits, cables, quigment:

A Provide metal brackets, frames, hangers, clampsralated types of support
structures as indicated and as required to suppbté and conduit runs.

2 Provide adequate support for raceways and cabliegped vertically to
equipment.

3 Use supports or equipment installed by other trafdesconduit, cable and
raceway supports only after written approval fromr@r’'s Representative.

.10 Install polypropylene fish cord in empty conduits future use.

A1 Where conduits become blocked, remove and replackdd sections.
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A2 Pass conduits through structural members only adtEzipt of Owner’'s Representative’s

3.7

13

14

15

.16

17

written approval.
Conduits may be run in flanged portion of structstael.
Group conduits wherever possible on suspendedrtacguchannels.

Pull boxes:

Install in inconspicuous but accessible locations.

Support boxes independently of connecting conduits.

Fill boxes with paper or foam to prevent entry ofstruction material.
Provide correct size of openings. Reducing washetrgermitted.

Mark location of pull boxes on record drawings.

o M W N P

Identify AC power junction boxes, by panel and gitbreaker.

Install terminal blocks or strips indicated in aaddis to Electrical Division.

Install bonding conductor for 120 volt and aboveamduit.

WIRING

This contractor to provide all controls wiring 5@¥d under.
Install multiple wiring in ducts simultaneously.
Do not pull spliced wiring inside conduits or ducts

Use CSA certified lubricants of type compatible hwinsulation to reduce pulling
tension.

Tests: use only qualified personnel. Demonstradée th
A Circuits are continuous, free from shorts, unspegifjrounds.
2 Resistance to ground of all circuits is greatenth@ Megohms.

Provide Owner’s Representative with test resultsasing locations, circuits, results of
tests.

Remove insulation carefully from ends of conductarsl install to manufacturer's
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.10

3.8

39

3.10
A

recommendations. Accommodate all strands in lughen insulation is stripped in
excess, neatly tape so that only lug remains expose

Wiring in main junction boxes and pull boxes tontérate on terminal blocks only,

clearly and permanently identified. Junctions olicgg not permitted for sensing or
control signal covering wiring.

Do not allow wiring to come into direct physicalntact with compression screw.
Install ALL strands of conductor in lugs of compate Strip insulation only to extent

necessary for installation.

WIRING DEVICES, COVER PLATES

Receptacles:

A Install vertically in gang type outlet box when mothan one receptacle is
required in one location.

2 Cover plates:
A Install suitable common cover plate where wiringides are grouped.

2 Use flush type cover plates only on flush type efutloxes.

STARTERS, CONTROL DEVICES

Install and make control connections as indicat&bwer connections above 50V by
Electrical Division.

Install correct over-current devices.

Identify each control wire, terminal for externainmections with permanent number
marking identical to diagram.

Performance Verification:

A Operate switches and controls to verify functioning
2 Perform start and stop sequences of contactorsedays.
3 Check that interlock sequences, with other sepasdtded starters, equipment

and auxiliary control devices, operate as specified

GROUNDING

Install complete, permanent, continuous groundiggtesn for equipment, including
conductors, connectors and accessories.
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2 Install separate grounding conductors in conduibiwibuilding.
3 Install ground wire in all PVC ducts and in tunnehduit systems.
4 Tests: perform ground continuity and resistancetsiesising approved method

appropriate to site conditions.

311 TESTS

A General:

A Perform following tests in addition to tests spedfSection 25 08 20 - EMCS:
Warranty and Maintenance.

2 Give 14 days written notice of intention to test.

3 Conduct in presence of Owner's Representative anthodty having
jurisdiction.

4 Conceal work only after tests satisfactorily congdie

5 Report results of tests to Owner’s Representatiweriting.

.6 Preliminary tests:
A Conduct as directed to verify compliance with sfiedirequirements.
2 Make needed changes, adjustments, replacements.
3 Insulation resistance tests:

A Megger all circuits, feeders, equipment for 120008 with
1000V instrument. Resistance to ground to be mdm@n t
required by Code before energizing.

2 Test insulation between conductors and groundgieffcy of
grounding system to satisfaction of Owner’'s Reprtgére and
authority having jurisdiction.

3.12 IDENTIFICATION

A Refer to Section 25 05 54- EMCS: Identification.

END OF SECTION
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PART 1 GENERAL

11 SUMMARY

12

13

14

15

Section Includes.

A Requirements and procedures for warranty and deswviluring warranty period
and service contracts, for building Energy Monitgrand Control System
(EMCS).

RELATED SECTIONS

Section 01 33 00 - Submittal Procedures.

Section 01 78 00 - Closeout Submittals.

Section 25 05 01 - EMCS: General Requirements.

REFERENCES

Canada Labour Code (R.S., c. L-2)/Part | - IndakRielations.

Canadian Standards Association (CSA)
A CSA Z204 — Guidelines for Managing Indoor QualiyBuildings

DEFINITIONS
OWS - Operator Work Station.

For additional acronyms and definitions refer tati®a 25 05 01 - EMCS: General
Requirements.

SUBMITTALS

Submittals in accordance with Section 01 33 00bnSittal Procedures.

Submit detailed preventative maintenance schedulsylstem components to Owner’s
Representative.

Submit detailed inspection reports Owner’s Repregse.

Submit dated, maintenance task lists to Owner’'s&sgmtative and include the
following sensor and output point detail, as prob$ystem verification:

1 Point name and location.
2 Device type and range.
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3 Measured value.
4 System displayed value.
5 Calibration detail
.6 Indication if adjustment required,
g Other action taken or recommended.

16

Submit network analysis report showing results wgtailed recommendations to
correct problems found.

Records and logs: in accordance with Section 00078Closeout Submittals.

A Maintain records and logs of each maintenancedasgite.

2 Organize cumulative records for each major compbaed for entire EMCS
chronologically.

3 Submit records to Owner’s Representative, aftggagngon indicating that

planned and systematic maintenance have been alisbeth

Revise and submit to Owner’s Representative inralecece with Section 01 78 00 -
Closeout Submittals "As-built drawings" documerttatand commissioning reports to
reflect changes, adjustments and maodificationsMi&€E made during warranty period.

MAINTENANCE SERVICE DURING WARRANTY PERIOD

Provide services, materials, and equipment to ra@irEMCS for warranty period of one
year after date of substantial completion. Proddmiled preventative maintenance
schedule for system components as described in iBabanticle.

Emergency Service Calls:

A Initiate service calls when EMCS is not functionocwgrectly.

2 Qualified control personnel to be available dunvayranty period to provide
service to "CRITICAL" components whenever requiago extra cost.

3 Furnish Owner’s Representative with telephone numihere service personnel
may be reached at any time.

4 Service personnel to be on site ready to servicEEMfter receiving request for
service.

5 Perform work continuously until EMCS restored tbaigle operating condition.

Operation: foregoing and other servicing to proypdeper sequencing of equipment and
satisfactory operation of EMCS based on originaigie conditions and as recommended
by manufacturer.

Work requests: record each service call requestnwaceived separately on approved
form and include:

A Serial number identifying component involved.
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PART 2

PART 3

31

o NN W

Location, date and time call received.
Nature of trouble.

Names of personnel assigned.
Instructions of work to be done.
Amount and nature of materials used.
Time and date work started.

Time and date of completion.

Provide system madifications in writing.

A No system modification, including operating paraeangiand control settings, to
be made without prior written approval of Owner'spgResentative.

PRODUCTS (NOT USED)

EXECUTION

FIELD QUALITY CONTROL

Perform as minimum (1) one minor inspection aftendhths of system operation.
Provide detailed written report to Engineer/ Arebitas described in Submittal article.

Perform inspections during regular working houg&Q@®@to 1630 h, Monday through
Friday, excluding statutory holidays.

Following inspections are minimum requirements sinoluld not be interpreted to mean
satisfactory performance:

A Perform calibrations using test equipment haviagdable, certifiable accuracy
at minimum 50% greater than accuracy of systemaligyg or logging value.

2 Check and calibrate random sample of 10% field thgpiiput devices in
accordance with Canada Labour Code - Part | and Z2%4.

3 Provide dated, maintenance task lists, as proeke€ution of complete system
verification.

Minor inspections to include, but not limited to:

A Perform visual, operational checks to BC's, perighequipment, interface
equipment and other panels.

2 Check equipment cooling fans as required.

3 Visually check for mechanical faults, air leaks qndper pressure settings on

pneumatic components.
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4 Review system performance with Operations Superasd/or Engineer/
Architect to discuss suggested or required changes.
5 Rectify deficiencies revealed by maintenance inspes and environmental checks.
.6 Continue system debugging and optimization.

END OF SECTION
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PART 1 GENERAL
11 SUMMARY
A Section Includes:
A Materials and installation for building automaticontrollers including:

A Master Control Unit (MCU).

2 Local Control Unit (LCU)

3 Equipment Control Unit (ECU).
4 Terminal Control Unit (TCU).

12 RELATED SECTIONS
A Section 25 05 01 - EMCS: General Requirements.
2 Section 25 05 02 - EMCS: Submittals and Review &€3sc
3 Section 25 05 03 - EMCS: Project Records Documents.
4 Section 25 30 02 - EMCS: Field Control Devices.

5 Section 25 90 01 — EMCS: Site Requirements, Aptitioa and Systems Sequences of
Operation.

13 REFERENCES

A American Society of Heating, Refrigeration, and -8wmnditioning Engineers, Inc.
(ASHRAE).

A ASHRAE, Applications Handbook, SI Edition.

2 ASHRAE Standard 135 — BAC net — A Data Communiceid’rotocol for
Building Automation and Control Networks.

3 ASHRAE Standard 135.1 Method of Test Conformand@A€ net.
2 Canadian Standards Association (CSA)

A C22.2 No.205, Signal Equipment.
3 Institute of Electrical and Electronics EnginedEEHE)

A IEEE C37.90.1, Surge Withstand Capabilities Test Rootective Relays and
Relays Systems.
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14 DEFINITIONS

A Acronyms used in this section include: see Sec2dn 05 01 - EMCS: General
Requirements.

15 SYSTEM DESCRIPTION

A General: Network of controllers comprising of MCE)(' LCU('s), ECU('s) or TCU('s)
to be provided as indicated in System Architeciiagram to support building systems
and associated sequence(s) of operations as detaileese specifications.

A Provide sufficient controllers to meet intents aedguirements of this section.

2 Controllers quantity, and point contents to be appd by Owner's
Representative at time of preliminary design review

2 Controllers: stand-alone intelligent Control Units

A Incorporate programmable microprocessor, non-uelatiogram memory, RAM,
power supplies, as required to perform specifieatfions.

2 Incorporate  communication interface ports for comioation LANs to
exchange information with other Controllers.

3 Capable of interfacing with operator interface devi

4 Execute its logic and control using primary inpamsl outputs connected directly

to its onboard input/output field terminations tave devices, and without need
with other controller. Secondary input used foretesuch as outdoor air
temperature may be located in other Controller(s).

16 DESIGN REQUIREMENTS
A To include:

A Scanning of Al and DI connected inputs for detettad change of value and
processing the detection of alarm conditions.

2 Perform On-Off digital control of connected poiniacluding the resulting
required states generated through programmable tadput.

3 Perform Analog control using programmable logicncliding PID) with
adjustable dead bands and deviation alarms.

4 Control of systems as described in sequence oftpes.

5 Execution of optimization routines as listed irsthection.

2 Total spare capacity for MCUs and LCUs: at lea®t 2% each point type distributed
throughout the MCUs and LCUs.

3 Field Termination and Interface Devices.

A1 To conform to CSA C22.2 No. 205.
2 Electronically interface sensors and control deviiweprocessor unit.
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3 Include, but not be limited to, following:
A Programmed firmware or logic circuits to meet fumeal and technical
requirements.
2 Power supplies for operation of logic devices arsdoaiated field
equipment.
3 Lockable wall cabinet.
4 Required communications equipment and wiring .
5 Leave controlled system in "fail-safe” mode in dvesf loss of
communication with, or failure of, processor unit.
.6 Input/Output interface to accept as minimum Al, AQ), DO functions
as specified.
7 Wiring terminations: use conveniently located scitgpe or spade lug
terminals.
4 Al interface equipment to:
A Convert analog signals to digital format with 12 hnalog-to-digital
resolution.
2 Provide for following input signal types and ranges

A 4 -20 mA;
2 0-10v DC
3 10 K ohm.
3 Meet IEEE C37.90.1 surge withstand capability.

4 Have common mode signal rejection greater thanBstbd0 Hz.
5 Where required, dropping resistors to be certifgecision devices
which complement accuracy of sensor and transrmdtege specified.
5 AOQ interface equipment:
A Convert digital data from controller processor toceptable analog
output signals using 12 bit digital-to-analog resioin.
2 Provide for following output signal types and rasige
A 4 -20 mA.
2 0-10V DC.
3 Meet IEEE C37.90.1 surge withstand capability.
.6 DI interface equipment:
A Able to reliably detect contact change of sensedd ficontact and

transmit condition to controller.
2 Meet IEEE C37.90.1 surge withstand capability.
3 Accept pulsed inputs up to 2 kHz.
7 DO interface equipment:

A Respond to controller processor output, switcheeSpe outputs. Each
DO hardware to be capable of switching up to 0.psat 24 V AC.
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18

PART 2

21

2 Switch up to 5 amps at 220 V AC using optionalrifstee relay.
Controller’'s and associated hardware and softwasperate in conditions of°C to
44°C and 20 % to 90 % non-condensing RH.

Controllers (MCU, LCU): mount in wall mounted cabt with hinged, keyed-alike
locked door.

A Provide for conduit entrance from top, bottom alesi of panel.

2 ECUs to be mounted in equipment enclosures or aepanclosures.

3 Mounting details as approved by Owner's Represiemtdor ceiling
mounting.

Cabinets to provide protection from water drippirgm above, while allowing sufficient
airflow to prevent internal overheating.

Provide surge and low voltage protection for inbertecting wiring connections.

SUBMITTALS

Make Submittals in accordance with Section 01 33-08ubmittal Procedures and
Section 25 05 02 — EMCS: Submittals and Review €88¢C

A Submit product data sheets for each product itevpgeed for this project.

MAINTENANCE PROCEDURES

Provided manufacturers recommended maintenancesguoes for insertion in Section
25 05 03 — EMCS: Project Record Documents.

PRODUCTS

MASTER CONTROL UNIT (MCU)

Primary function of MCU is to provide co-ordinati@nd supervision of subordinate
devices. Supervisory role shall include coordmratiof subordinate devices in the
execution of optimization routines such as demandihg or enthalpy control.

Include high speed communication LAN Port for PeerPeer communications with
OWS(s) and other MCU level devices. Include supgort Open System Protocols,
BACnet.

MCU shall have local I/0O capacity as follows;

A To have at least 16 I/O points of which minimunb&2AO0, 6Al, 4DI, 4DO.

2 LCU’s to be added to support system functions aécaied in I/O Summary
List.
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5

Central Processor Unit (CPU)

A Processor to consist of at minimum a 16 bit miocoopssor capable of
supporting software to meet specified requirements.

2 CPU idle time to be more than 30 % when systemigordd to maximum input
and output with worst case program use.

3 Minimum addressable memory to be at manufactudistsretion but to support
at least all performance and technical specificatiddemory to include:

A Non-volatile EEPROM to contain operating system,eative,
application, sub-routine, other configurations deion software. Tape
media not acceptable.

2 Battery backed (72 hr minimum capacity) RAM (to wed the need to
reload operating data in event of power failure)NR£ contain CDLs,
application parameters, operating data or softwlaae is required to be
modifiable from operational standpoint such as dales, setpoints,
alarm limits, PID constants and CDL and hence niglolé on-line
through operator panel or remote operator's interfaRAM to be
downline loadable from OWS, CAB-Gateway, or localfigtalled floppy
disk.

4 Include uninterruptible clock accurate to plus onus 5 secs/month, capable of
deriving month/day/hour/minute/second, with recleatge batteries for
minimum 72 hr operation in event of power failure.

Local Operator Terminal (OT)

A OT to:
A Have integral access/display panel where immediatess to OWS is
not available.
2 Support operator's terminal for local command eritrstantaneous and
historical data display, programs additions and iffeations.
3 Simultaneously display minimum of 16 points withll fEnglish

identification to allow operator to view single sen dynamic displays
depicting entire mechanical systems.

2 Functions to include, but not be limited to, follioy:
Start and stop points.

Modify setpoints.

Modify PID loop setpoints.

Override PID control.

Change time/date.

Add/modify/start/stop weekly scheduling.
Add/modify setpoint weekly scheduling.
Enter temporary override schedules.
Define holiday schedules.

© 0N UAWN R
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2.2

.10 View analog limits.

A1 Enter/modify analog warning limits.

A2 Enter/modify analog alarm limits.

13 Enter/modify analog differentials.

OT to provide access to real and calculated pamtsontroller to which it is
connected or to any other controller in network.isThapability not to be
restricted to subset of predefined "global poirtsit to provide totally open
exchange of data between OT and any other contiolleetwork.

Operator access to OTs to the same as OWS usevgrdssPassword changes
to automatically be downloaded to controllers otwoek.

OT to provide prompting to eliminate need for userremember command
format or point names. Prompting to be consistenth wiser's password
clearance and types of points displayed to elireipaissibility of operator error.
Identity of real or calculated points to be coreistwith network devices. Use
same point identifier as at OWS's for access ohggoat OT to eliminate cross-
reference or look-up tables.

LOCAL CONTROL UNIT (LCU)

Provide multiple control functions for typical builp and package HVAC, hydronic and
electrical systems.

Minimum of 16 I/O points of which minimum be 4 AOEAIs, 4 Dls, 4 DOs.

Points of one Building System to be connected ®antroller as listed in I/O Summary
designations.

Microprocessor capable of supporting necessarywaodt and hardware to meet specified
requirements. As per MCU requirements (section42.Zbove with the following

additions:

A Include as minimum 2 interface ports for connectimiocal computer terminal.

2 Design so that shorts, opens or grounds on anyt mpoutput will not interfere
with other input or output signals.

3 Physically separate line voltage (50V and oveQuits from DC logic circuits to
permit maintenance on either circuit with minimumazérds to technician and
equipment.

4 Include power supplies for operation of LCU andoagated field equipment.

5 In event of loss of communications with, or failfe MCU, LCU to continue to
perform control. Controllers that use defaults @it fo open or close positions
not acceptable.

.6 Provide conveniently located screw type or spaddduminals for field wiring.

7 LCU to have 25 % spare input and 25 % output poapiacity without addition

of cards, terminals, etc.
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2.3 SOFTWARE
A General:
A Include as minimum: operating system executive, raanications, application

programs, operator interface, and systems sequérogeeration - CDL's.

.2 To include “firmware" or instructions which are grammed into ROM,
EPROM, EEPROM or other non-volatile memory.

3 Include initial programming of all Controllers, fentire system.

2 Program and data storage:

A Store executive programs and site configuratiora datROM, EEPROM or
other non-volatile memory.

2 Maintain CDL and operating data such as setpoogerating constants, alarm
limits in battery-backed RAM or EEPROM for displaynd modification by
operator.

3 Programming languages:

A Control Description Logic software to be programmesing English like or
graphical, high level, general control language.

2 Structure software in modular fashion to permit@mrestructuring of program
modules if future software additions or modificasoare required. GO TO
constructs not allowed.

4 Operator terminal interface:

A MCU to perform operating and control functions sfied Section 25 10 02 -
EMCS: Operator Work Stations (OWS), including:

A Multi-level password access protection to allowr(reanager to limit
workstation control.

2 Alarm management: processing and messages.

3 Operator commands.

A4 Reports.

5 Displays.

.6 Point identification.

5 Pseudo or calculated points:

A Software to have access to any value or statusniraler or other networked
controller so as to define and calculate pseudotgoom other values/status of
controller. When current pseudo point value is\d&tj normal alarm checks
must be performed or value used to totalize.

2 Inputs and outputs for any process to be ablediude data from controllers to

permit development of network-wide control stragsgiProcesses also to permit
operator to use results of one process as inpamyanumber of other processes
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(eg. cascading).

.6 Control Description Logic (CDL):

A Capable of generating on-line project-specific oontoop algorithms (CDLSs).
CDLs to be software based, programmed into RAMBPEOM and backed up
to OWS. Owner must have access to these algoritbmmodification or to be
able to create new ones and to integrate these€ibts on BC(s) from OWS.

2 Write CDL in high level language that allows algbms and interlocking
programs to be written simply and clearly. Use peters entered into system
(eg. setpoints) to determine operation of algorit@perator to be able to alter
operating parameters on-line from OWS or BC(s)tandine control loops.

3 Perform changes to CDL on-line.

4 Control logic to have access to values or statuslbfpoints available to
controller including global or common values, allog/ cascading or inter-
locking control.

5 Energy optimization routines such as enthalpy @bnsupply temperature reset,
etc. to be LCU or MCU resident functions and forantpf CDL.

.6 MCU to be able to perform following pre-tested eohalgorithms:
A Two position control.
2 Proportional Integral and Derivative (PID) control.
3 Automatic control loop tuning.

7 Control software to provide the ability to defingettime between successive
starts for each piece of equipment to reduce cyaimmotors.

.8 Provide protection against excessive electricalatedrsituations during start-up
periods by automatically introducing time delaystwe®en successive start
commands to heavy electrical loads.

9 Power Fail Restart: Upon detection of power failsystem to verify availability
of emergency power as determined by emergency ptwaesfer switches and
analyze controlled equipment to determine its appate status under
emergency power conditions and start or stop ecqemprnas defined by /O
Summary. Upon resumption of normal power as detexthby emergency
power transfer switches, MCU to analyze status omtrolled equipment,
compare with normal occupancy scheduling, turn mgent on or off as
necessary to resume normal operation.

7 Event and Alarm management: The system to use ageament by exception concept
for Alarm Reporting. This is a system wide requiestn This approach will insure that
only principal alarms are reported to OWS. Everitich occur as a direct result of the
primary event to be suppressed by the system alydewants which fail to occur to be
reported. Such event sequence to be identified/Gn Summary and sequence of
operation. Examples of above are, operational éeatpre alarms limits which are
exceeded when main air handler is stopped, or @eRée condition shuts air handlers
down, only Fire alarm status shall be reported.e €kception is, when an air handler
which is supposed to stop or start fails to dorsteen the event condition.
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.8 Energy management programs: The following prograstmll include specific

summarizing reports, to include the date stampcattig sensor details which activated
and or terminated the feature.

A MCU in coordination with subordinate LCU, TCU, EQiJ provide for the
following energy management routines:

A Time of day scheduling.

2 Calendar based scheduling.
3 Holiday scheduling.
4 Temporary schedule overrides.
5 Optimal start stop.
.6 Night setback control.
7 Peak demand limiting.
.8 Temperature compensated load rolling.
9 Fan speed/flow rate control.
2 Programs to be executed automatically without nieedoperator intervention
and be flexible enough to allow customization.
3 Apply programs to equipment and systems as spdciierequested by the

Owner’s Representative.

9 Function/Event Totalization: features to providedefined reports which show daily,
weekly, and monthly accumulating totals and whintiude high rate (time stamped) and
low rate (time stamped) and accumulation to datenionth.

A MCUs to accumulate and store automatically run-tifoe binary input and
output points.

2 MCU to automatically sample, calculate and storesconption totals on daily,
weekly or monthly basis for user-selected analogbioary pulse input-type
points.

3 MCU to automatically count events (humber of tirpesnp is cycled off and on)
daily, weekly or monthly basis.

A4 Totalization routine to have sampling resolution Ioimin or less for analog
inputs.

5 Totalization to provide calculations and storagacfumulations up to 99,999.9
units (eg. KWH, litres, tonnes, etc.).

.6 Store event totalization records with minimum &99,999 events before reset.

7 User to be able to define warning limit and gereenager-specified messages

when limit reached.

24 LEVELS OF ADDRESS

A Upon operator’s request, EMCS to present sttasy single ‘point’, ‘system’ or point
group, entire ‘area’, or entire network on prindetOWS as selected by operator.
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A Display analog values digitally to 1 place of deaisnwith negative sign as
required.
2 Update displayed analog values and status whervakigs received.
3 Flag points in alarm by blinking, reverse videdifetient colour, bracketed or

other means to differentiate from points not irrmla

4 Updates to be change-of-value (COV)-driven or ifgebnot exceeding 2 second
intervals.

2.5 POINT NAME SUPPORT

A Controllers (MCU, LCU) to support point namingneention as defined in Section 25
05 01 — EMCS: General Requirements.

PART 3 EXECUTION
31 LOCATION
A Location of Controllers to be approved by Owadrepresentative.
3.2 INSTALLATION
A Install Controllers in secure enclosures asciueid.
2 Provide necessary power from local 120 V brariatuit panel for equipment.
3 Install tamper locks on breakers of circuit lexgpanel.

4 Provide Uninterruptible Power Supply (UPS) atre®DC panel location sized for 10
minutes runtime.

5 Controllers shall only be installed as requitedconnect relocated control valve into
existing controls system.

END OF SECTION
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PART 1 GENERAL

11 RELATED SECTIONS

12

13

14

Section 25 05 02 - EMCS: Submittals and Review &sc

Section 25 05 03 - EMCS: Project Records Documents.

REFERENCES

American National Standards Institute (ANSI)

A ANSI C12.7, Requirements for Watthour Meter Sockets

2 ANSI/IEEE C57.13, Requirements for Instrument Tfarmsers.
Canadian Standards Association

A CSA Type 1 Enclosure

2 CSA Type 4X Enclosures
3 CSA Type 12 Enclosures

SUBMITTALS

Submit shop drawings and manufacturer’s instalfaitistructions in accordance with
Section 25 05 02 - EMCS: Submittals and Review &ssc

Include:
A Information as specified for each device.
2 Manufacturer's detailed installation instructions.

Pre-Installation Tests

A Submit samples at random from equipment shippereqgested by Owner’s
Representative, for testing before installatiorplRee devices not meeting
specified performance and accuracy.

Manufacturer’s Instructions

A Submit manufacturer’s installation instructions $pecified equipment and
devices.

CLOSEOUT SUBMITTALS

Submit operating and maintenance data for inclusiaperation and maintenance
manual in accordance with Section 25 05 03 - EM@8ject Records Documents.
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PART 2 PRODUCTS

2.1 GENERAL

2.2

Control devices of each category to be of same &yygemanufacturer.

External trim materials to be corrosion resistémernal parts to be assembled in
watertight, shockproof, vibration-proof, heat résim assembly.

Operating conditions: 0 - 32C with 10 - 90 % RH (non-condensing) unless othsewi
specified.

Terminations: use standard conduit box with slog¢wdriver compression connector
block unless otherwise specified.

Transmitters to be unaffected by external tranemst(eg. walkie talkies).

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

Outdoor installations: use weatherproof constructinCSA 4X enclosures.

Devices to be installed in user occupied space matséxceed Noise Criteria (NC) of
35. Noise generated by any device must not be @dtiecabove space ambient
conditions.

DIFFERENTIAL PRESSURE (KPA) TRANSMITTERS

Requirements:

A Internal materials: suitable for continuous contaith industrial standard
instrument air, compressed air, water, steam, plcaple.

2 Output signal: 4 - 20 mA, 0-5V, 0-10V.

3 Output variations: + 1 % full scale for supply \age variations of plus or minus
10 %.
4 Combined non-linearity, repeatability, and hystereffects: not to exceed plus

or minus 1 % of full scale output over entire range

Integral zero and span adjustment.

Temperature effects: not to exceed plus or minbigd full scale/ 50C.
Over-pressure input protection to at least twidcedanput pressure.
Output short circuit and open circuit protection.

The unit to have a NPT connections. The enclosa# be an integral part of
the unit.

.10 LCD Display.

© o ~N o O
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2.3 DIFFERENTIAL PRESSURE (PA) TRANSMITTERS
A Requirements:
A Output signal: 4 - 20 mA in 400 ohms, 0-5V into 6Kms minimum, 0-10 V
into 10K ohms minimum.
2 Output variations: + 1% full scale for supply vgjéavariations of plus or minus
10%.
3 Integral zero and span adjustment.
4 Temperature effects: not to exceed plus or minugPscale/ 50 C.
5 Output short circuit and open circuit protection.
.6 The unit to have a NPT % conduit connection. Tieasure shall be an integral
part of the unit.
7 Pressure ranges: see I/O Summaries.
.8 LCD Display.
24 SOLID STATE RELAYS
A Requirements:
A CSA approved.
2 Suitable to the application as recommended by naaturfer.
3 Voltage range: 75-265 VAC
4 Panel mounting.
5 Suitable for AC or DC loads.
.6 Output surge absorbing element for inductive onlfmdtls.
7 Input capacitor/resistor circuit for pulse noissaiption.
.8 For input inductive noise use twisted-pair wiresdtectromagnetic noise and
shielded cable for static noise.
25 CURRENT TRANSDUCERS
A Requirements:
A Range: in accordance with Equipment Schedules.
2 Purpose: measure line current and produce propaitgignal in one of
following ranges:
A 4-20 mA DC.
2 0-5 volt DC.
3 0-10 volts DC.
A4 2-10 volts DC.
3 Frequency insensitive from 10 - 80 hz.
A4 Accuracy to 0.5% full scale.
5 Zero and span adjustments. Field adjustable rangeit motor applications.
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.6 Adjustable mounting bracket to allow for securl¥saounting inside the MCC

or starter enclosure.

2.6 ELECTRONIC CONTROL DAMPER OPERATORS
A Requirements

A Push-pull proportional type as indicated.

2 Spring return for "fail-safe" in Normally Open oohmnally Closed position as
indicated.

3 Operator: size so as to control dampers againsinmogx pressure or dynamic
closing pressure (whichever is greater).

4 Power requirements: 5 VA maximum at 24 V AC.

5 Operating range: 4-20 mA. 0-10 V DC, 2-10 V DC..

2.7 CONTROL VALVES
A Requirements:
A NPS 2 and under: bronze with screwed ends.
2 NPS 2 1/2 and over: cast iron with flanged ends.
3 Trim: type 316 stainless steel.
4 Leakage: 0.5 % of rated flow maximum.
5 Two or three port as indicated. Normally Open ormNally Closed, as indicated.
.6 Flow characteristics: linear or equal percentagadisated.
7 Rangeability: 50:1 minimum.
.8 Performance: Capacity refer to I/O Summaries ange/achedule.
2.8 PANELS
A Either free-standing or wall mounted enameled stakinets with hinged and key-locked
front door.
2 To be modular multiple panels as required to hareti@irements with additional space

to accommodate future capacity as required by OwiRegpresentative without adding
additional cabinets.

3 Panels to be lockable with same key.
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PART 3 EXECUTION.

31 INSTALLATION

3.2

Install field control devices, conduit and wireaocordance with manufacturers
recommended methods, procedures and instructiomsg/&nd conduit above 50 volts
by electrical Division. Coordinate requirementshaklectrical Contactor.

Temperature transmitters, humidity transmittersyemi-to-pneumatic transducers,
solenoid air valves, controllers, relays: instaldSA 2 enclosures or as required for
specific applications. Provide for electrolyticleion in all cases when dissimilar
metals make contact.

Support field-mounted transmitters, sensors on giaeds or channel brackets.
Install wall mounted devices on plywood panel propattached to wall.
TEMPERATURE AND HUMIDITY SENSORS

Stabilize to ensure minimum field adjustments dibcations.

To be readily accessible and adaptable to eachdfygpplication so as to allow for
quick easy replacement and servicing without spéoads or skills.

Outdoor installation:

A Protect from solar radiation and wind effects lairdess steel shields.
2 Install in CSA 4X enclosures.

Duct installations

A Do not mount in dead air space.

2 Location to be within sensor vibration and velodityits.

3 Securely mount extended surface sensor used te sgasage temperature.

4 Thermally isolate elements from brackets and suppsw as to respond to air

temperature only.
5 Support sensor element separately from coilsy filieks.

Averaging duct type temperature sensors:

A Sensor length to be not less than 1000 mm per egoeire of duct cross-
sectional area.

2 Use multiple sensors where single sensor does @et minimum length ratio.
Wire multiple sensors in series for freeze protattpplications.

3 Wire multiple sensors separately for temperaturasueement.

4 Use either software averaging algorithm to deriverall average for control

purposes or separate inputs, based on site reqeritem
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3.3

34

35

3.6

3.7

Thermowells: install for piping installations. Wieegpipe diameter is less than well
insertion length, locate well in elbow. Thermowellrestrict flow by less than 30%.

PANELS

Arrange for conduit and tubing entry from top, loattor either side.

Use modular multiple panels if necessary to haallleequirements, with space for
additional 20% PCU or FID if applicable without @&uigladditional panels. Space to
accommodate maximum capacity of associated coetr@#CU, LCU, MCU, PCU,
TCU).

Wiring and tubing within panels: locate in traysirdividually clipped to back of panel.

Identify wiring and conduit clearly.

PRESSURE AND DIFFERENTIAL PRESSURE SWITCHES

Install isolation valve and snubber on sensors éetwsensor and pressure source. In
addition, protect sensing elements on steam aridthigperature hot water service with
pigtail syphon between valve and sensor.

IDENTIFICATION
Identify field devices properly.

Refer to Section 25 05 54 - EMCS: Identification.

TESTING

Calibrate and test field devices for accuracy agrdigpmance. Submit report detailing
tests performed, results obtained to Owner’s Reptesive for approval. Owner’s
Representative will verify results at random. HRiewesting equipment and manpower
necessary for this verification.

COMMISSIONING
Refer to Section 25 08 20 - EMCS: Warranty and Maiance.

END OF SECTION
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PART 1 GENERAL
11 DESIGN DOCUMENTATION
A Design documentation for each system to include, msimum:

A Narrative type of Sequence of Operation.

2 Control Description Logic (CDL).

3 Input/Output Summary Schedules.

A4 Schematics.

12 EMCSLANGUAGE DESIGN CRITERIA
A Language: refer to Section 25 05 01 EMCS: GeneeguiRements.
2 Levels of EMCS Language

A Level 1: alarm and operational messages to coneegnaconditions or
operational messages.

2 Level 2: full names of equipment and control paifise various systems, their
equipment and components and all control pointsianeed in accordance with
this section.

3 Level 3: system, equipment, component and contiit@escriptors: unique,

alphanumeric identifiers derived from full namesofresponding system
component and control point.

4 Level 4: commands: represent various computer fomgtand routines.
A Operational commands - relate to building operatiamd building
system controls.
2 Computer system commands - relate to computer ereance,

upgrading or development software used to imprexkraintain the
application software for the building site.

5 Level 5: machine language. Languages specific ¢b eanufacturer's product,
used internally to perform its functions and roasin

3 Additional Equipment, Components and/or ControlnPoiWhere additional equipment,
components and/or control points are required @gifip projects, the following
procedures shall be adopted:

A Full names of the equipment, component and copoits shall be not more
than 40 characters, including numerals.

2 SYSTEM descriptors shall be not more than 10 alphsaric characters. INPUT
and OUTPUT descriptors shall be not more than pbaalumeric characters.
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The letters shall be based upon the English/Frengjuage full name, and
should, where possible, be the first letter of eaold of the full name.

4 The descriptor shall be unique.
5 Descriptors and expansions: table lists standaddigetem identifiers and point
identifiers.
A Table:
Identifiers and Expansions
English Identifier English Expansion
(10 characters max) (40 characters max)
OAD Outside air damper
OAT Outside air temperature
OAH Outside air humidity
OAV Outside air volume
RAD Return air damper
RAT Return air temperature
RAH Return air humidity
RASP Return air static pressure
MAD ** Mixed air dampers **
MAT Mixed air temperature
MAPSP Mixed air plenum static pressure

** MAD shall be used for applications where outsaleand return air dampers are
controlled from one (1) only output signal.

EAD Exhaust air damper

PFPD Pre-filter pressure drop

PFALM Pre-filter pressure drop alarm

FFPD Final filter pressure drop

FFALM Final filter pressure drop alarm
HCVLV Heating coil valve

HCVLVC Heating coil valve control

HCVLVS Heating coil valve status

BPD Heating coil face and bypass damper

HCFA Heating coil freeze alarm
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CCvVLV
CCvLvC
CCVLVS

SVLV
SVLVC
SVLVS

SF#-C
SF#-S
SF#-VSD
SF#-VSDF

SAV
SAVC
SAT
SAH
SAVP
SASP

RF#-C
RF#-S
RF#-VSD
RF#-VSDF

RAV
RAVC
RAT
RAH
RAVP
RASP

EF#-C
EF#-S

EXAT
EXAV

Chiller #1:
CH1F

CH1LWT
CH1LWP
CH1EWT
CH1EWP
CD1EWT

Cooling coil valve
Cooling coil valve control
Cooling coil valve status

Steam valve
Steam valve control
Steam valve status

Supply fan # control
Supply fan # status
Supply fan # VSD control
Supply fan # VSD fault

Supply air volume

Supply air volume control
Supply air temperature
Supply air humidity

Supply air velocity pressure
Supply air static pressure

Return fan #control
Return fan # status
Return fan # VSD control
Return fan # VSD fault

Return air volume

Return air volume control
Return air temperature
Return air humidity

Return air velocity pressure
Return air static pressure

Exhaust fan # control
Exhaust fan s# status

exhaust air temperature
exhaust air volume

flow rate

leaving chilled water temperature
Leaving chilled water pressure
Entering chilled water temperature
Entering chilled water pressure
Entering condenser water temperature
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CD1EWP
CD1LWT
CD1LWP

CHP1F

CHP1DP
CHP1S

CP3C
CP3F
CP3DP
CP3S

HTA
LTA
HTCO
LTCO
HLA
LLA
HLCO
LLCO

HWF
HWST
HWRT

STP
STF

RM-T
RM-H
RM-SP

Entering condenser water pressure
Leaving condenser water temperature
Leaving condenser water pressure

Chilled water pump #1 flow rate

Chilled water pump #1 discharge pressure
Chilled water pump #1 status

Circulating pump #3 control

Circulating pump #3 flow rate
Circulating pump #3 discharge pressure
Circulating pump #3 status

High temperature alarm
Low temperature alarm
High temperature cutout
Low temperature cutout
High level alarm

Low level alarm

High level cutout

Low level cutout

Heating water flow rate
Heating water supply temperature
Heating water return temperature

Steam pressure
Steam flow rate

Room temperature
Room humidity
Room static pressure (add reference point)

Examples of specific space conditions:

RM-TNPER 2
RM-SPSPER 19
RM-HEINT 9

AFS
AFM

F
P

Space temperature, North Perimet&ifj@r
Space static pressure, South Perini®tr floor
Space humidity, East Interior, 9th floor

Air Flow Switch
Air Flow Monitor

Flow
Pressure
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ST Supply temperature
RT Return temperature
FA Fire alarm
FTA Fire trouble alarm
Cw Chilled water system
CD Condenser Water System
HWH Hot water heating system
RADN Radiation system
CDR Condensate return system
HPS Steam - High pressure system
LPS Steam - Low pressure system
DCW Domestic cold water system
DHW Domestic hot water system
DHWR Domestic hot water system Recirculation
SANP Sanitary sewage - pumped system
STMP Storm water - pumped system
SPRD Sprinkler - Dry pipe system
SPRW Sprinkler - Wet pipe system
FSTP Fire standpipe & hose system
VBA Volume Box Control Assembly
13 /O SUMMARY SCHEDULES
A General:
A The EMCS contractor shall provide a complete I/@mary schedule similar to

the outline listed below, listing and describinbl&D’s in detail. Contractor’s
standard schedule may be used provided all relénBortnation is provided.

2 PCU no: identifies the PCU to which all pointsire /O Summary Schedule are

wired.

3 Building/Area: unique label given to each buildfiegming part of a multi-
building facility.

4 Area/System Label: unique label given to each afehe building or to each
system.
A Column 1: Point no: I/O Summary Schedule referangaber.
2 Column 2: Point label: unique label for each pamthe system. Point

labels may be repeated for other buildings or syste
3 Column 3: Description: describes the point labetxpanded terms.



NAFC P-18 Lab Renovation SECTION 259001
Project F6879-189222 EMCS: SITE REQUIREMENTS, APPLICATIONSAND SYSTEM

SEQUENCE OF OPERATION
PAGE 6

.10

A1

12

A3

14
15

.16

A7

.18

19

.20

21

Column 4: Type: (eg. Al, AO, DI, DO).

Column 5: Eng. Units: Describes the engineeringsumsed (eg. for Al,
AO: C, kPa, Amp Volt. For DI, DO: OFF, ON).

Column 6: Access level: Defines the level of acdeswarying
complexity of functions. Usually associated witlspaord feature.
Usually assigned value between 0 (lowest) andghést).

Column 7: Sensor type: describes in 2 or 3words.

Column 8: Assoc. Point: Identifies/ describes poiior purposes of
alarm suppression, software interlocks.

Column 9: Type: defines the type of alarm (eg. CRRATICAL, CA =
CAUTIONARY, M = MAINTENANCE).

Column 10: DI/DO, NO/NC: defines the NORMAL condrti of alarm.
(NC = NORMALLY CLOSED. NO = NORMALLY OPEN).

Column 11: Limits: Defines alarm levels (eg. L2 evialarm, Level2.
H1 = High alarm, Levell).

Column 12: Alarm Mess: Defines alarm message nuniides number
is related to pre-composed message detailing tit@emn and describing
the required action.

Column 13: Maint Mess: defines maintenance messagwer. This
number as related to pre-composed message dethiéngoblem and
describing the required action.

Column 14: Set Point: Defines the design set-paiinhe control loop.

Column 15: Dead band: defines the range abovelowttbe set-point at
which no change in output signal is to occur.

Column 16: Dev alarm limit: defines the limit onvikion of the
measured value from the set-point (sometimes afsored to as the
"error limit").

Column 17: NC/NO: defines NORMAL condition when eeergized.
NC - NORMALLY CLOSED. NO = NORMALLY OPEN. DA/RA:
defines the form of action. DA = direct acting. RAREVERSE
ACTING.

Column 18: Contacts: NO/NC: defines NORMAL conditiwhen de-
energized. NC = NORMALLY CLOSED. NO = NORMALLY OPEN
Column 19: Delay Succ starts: defines the timet$iruisually in
seconds). To prevent overheating of motors or eqgeiy from frequent
re-starting.

Column 20: Heavy motor delay: defines the time &ligwp to
60seconds). To prevent heavy electrical load fronuaneous starting
of large consumption equipment.

Column 21: auto-reset; A = AUTOMATIC. M=MANUAL.
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.22 Column 22: Programs:

A Examples of Applications Programs include: Nighttsack;
optimum start/stop; demand limiting (load shedding)

2 Optimization routines (eg. chiller optimization pgly air
temperature optimization, enthalpy control) shduéddescribed
as part of CDL's.

3 Parameters for all application programs shouldrogiged
separately as part of the design documentatiorntijegSystems
Operation Manual).

4 Note requirements for computer totalization, reaugdprint-out
of accumulated value of a point over a period oti If
totalization depends upon a number of analog poimttude for
pseudo energy points.

5 Run time totals: for calculation of operation ofjitil points.

.6 Optimum start/stop: Example: HVAC unit to start def
scheduled occupancy, based upon HVAC unit capdusigt
loss, interior and exterior environmental condisipetc.

A Schedule:
INPUT/OUTPUT SCHEDULE PCU NO. (see 1.3.2)
PROJECT NO. BLDG/AREA NAME (see 1.3.3)
PROJECT NAME AREA/SYSTEM NAME (see 1.3.3)
POINT IDENTIFICATION ALARMS
1 2 3 4 5 6 7 8 9 10 11
Point. Point Descrip Type Eng. Access Sensor Assoge DI/DO  Limits
No Label Unit Level type Point (M,CR) NO/NC
MESSAGES DI/DO
12 13 14 15 16 17 18 19 20 21 22
Alarm Maint Set- Dead Dev. NO/NC Cont’s Delay HeavyAuto Prog
Limit Point band alarm DA/RA NO/NC succ. Motor ets

MO/MA  start delay
14 CONTROL NARRATIVE SEQUENCE OF OPERATIONS
A Provide all programming devices, wiring, etc reqdito complete the following

sequence of operation.

2 Lab Exhaust Fan and Relocated Fume Hood Control:
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A Lab fan shall ramp up to maintain static pressarexhaust duct. Fan shall ramp
as required to maintain existing setpoint.
2 Control valve shall open as required to maintaaréquired air velocity across
the fume hood sash opening.
PART 2 PRODUCTS (NOT APPLICABLE)
PART 3 EXECUTION
31 START-UP AND ADJUSTMENTS
A Upon completion of installation, test, adjust aadulate controls or safety equipment
provided under this Section.
2 Provide project records describing the individc@minponent operation, system operation
and specific application, shall be provided atgompletion.
3 Adjust and place in operating condition.
4 Include allowance of 10 hours of additional prognsing as directed by the engineer

during start-up and commissioning to achieve therdd system operation in addition to
all other requirements listed herein.

END OF SECTION
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PART 1 General

1.1 GENERAL

1.2

13

1.4

This Section covers items common to Sections ofdiim 26. This section supplements
requirements of Division 1, Division 23, Divisiof7 2Division 28, Division 33 and
Division 34. Refer to Section 01 00 00 — Bid Deparsi Sections where applicable for
bid depository.

REFERENCES

Canadian Standards Association (CSA)

A CSA C22.1, Canadian Electrical Code, Part 1, S&eapndard for Electrical
Installations.

2 CAN/CSA-22.3 No. 1, Overhead Systems.
3 CAN3-C235, Preferred Voltage Levels for AC Systethiy 50,000 V.

CARE, OPERATION AND START-UP

Instruct Owner’'s Representative and operating perslain the operation, care and
maintenance of systems, system equipment and canfmon

Operating instructions to include following:

A Wiring diagrams, control diagrams, and control ssope for each principal
system and item of equipment.

Start up, proper adjustment, operating, lubricateord shutdown procedures.
Safety precautions.
Procedures to be followed in event of equipmentfai

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

NN AR N

Arrange and pay for services of manufacturer'sofgctervice engineer to supervise
start-up of installation, check, adjust, balance ealibrate components and instruct
operating personnel.

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

DESIGN REQUIREMENTS
Operating voltages: to CAN3-C235
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15

1.6

Motors, electric heating, control and distributevices and equipment to operate
satisfactorily at 60 Hz within normal operating lisnestablished by above standard.
Equipment to operate in extreme operating conditestablished in above standard
without damage to equipment.

SUBMITTALS

Submit drawings stamped and signed by professemgiheer registered or licensed in
Province of Newfoundland and Labrador, Canada.

Submit wiring diagrams and installation detailsegfiipment indicating proposed
location, layout and arrangement, control panasessories, piping, ductwork, and
other items that must be shown to ensure coordinagtallation.

Identify on wiring diagrams circuit terminals amdlicate internal wiring for each item
of equipment and interconnection between each aieeguipment.

Indicate of drawings clearances for operation, tegiance, and replacement of
operating equipment devices.

Quality Control: in accordance with Section 01 45-@uality Control.

A Provide CSA certified equipment and material. WHeS8A certified equipment
and material is not available, submit such equigraed material to authority
having jurisdiction for approval before deliverydibe.

2 Submit test results of installed electrical systemd instrumentation.

3 Submit, upon completion of Work, load balance répsrdescribed in sentence
3.4.6.

4 Submit certificate of acceptance from authorityihgyurisdiction upon

completion of Work to Owner’s Representative.

PERMITS, FEES AND INSPECTION

Submit to Electrical Inspection Division and Supplythority necessary number of
drawings and specifications for examination and-eyg prior to commencement of
work.

Pay associated fees.

Owner’s Representative will provide drawings andcsfications required by Electrical
Inspection Division and Supply Authority at no cost

Notify Owner’s Representative of changes requirgé&lectrical Inspection Division
prior to making changes.

Furnish Certificates of Acceptance from Electricepection Division or authorities
having jurisdiction on completion of work to OwneRepresentative.
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1.7

1.8

1.9

1.10

CO-ORDINATION
Co-ordinate work with work of other divisions tocas conflict.

Locate distribution systems, equipment, and mdget@aprovide minimum interference
and maximum usable space.

Where interference occurs, Owner’s Representative approve relocation of
equipment and materials regardless of installaticier.

Notwithstanding the review of shop drawings, thiggion may be required to relocate
electrical equipment which interferes with the gmoént of other trades, due to lack of
co-ordination by this Division. The cost of thedacation shall be the responsibility of
this Division. The Owner’s Representative shatlide the extent of relocation required.

CUTTING AND PATCHING

Inform all other divisions in time, concerning réma openings. Where this requirement
is not met, bear the cost of all cutting. Openirglgll be the responsibility of Division
26. Obtain written approval of Structural enginkefore drilling any beams or floors.

PROTECTION

Protect exposed live equipment during construdimoipersonnel safety.

Shield and mark all live parts “LIVE 120 VOLTS”, with appropriate voltage in
English.

Arrange for installation of temporary doors for ne®containing electrical distribution
equipment. Keep these doors locked except whearuticect supervision of electrician.

RECORD DRAWINGS

Obtain and pay for three sets of white prints. tiesjob progresses, mark these prints to
accurately indicate installed work. Have the wipitits available for inspection at the
site at all times and present for scrutiny at gabhmeeting.

Show on the record drawings the installed inveftslicservices entering and leaving the
building and the property. Dimension undergroueivises at key points of every run in
relation to the structure and building.

Indicate exact location of all services for futwerk. Show and dimension all work
embedded in the structure.

Submit record drawings within 30 days prior to stdrcommissioning.
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1.11

1.12

1.13

PART 2

2.1

INSPECTION OF WORK

The Owner will make periodic visits to the site idigrconstruction to ascertain
reasonable conformity to plans and specificatiarsall not execute quality control.
The Contractor shall be responsible for the exeoudf his work in conformity with the
construction documents and with the requirementi®fnspection authority.

SCHEDULING OF WORK

Any work that disturbs the normal operation of iagishall be coordinated with the
owner and scheduled accordingly.

Become familiar with the phasing requirements farwork and comply with these
conditions.

No additional monies will be paid for contractorégjuirement to comply with work
phasing conditions.

FIRE RATING OF PENETRATIONS

Maintain fire ratings around conduits passing tiglotloors, ceilings and fire rated
walls.

Use 3M brand or equal fire barrier products at gaatetration.

Acceptable products for fire barrier products shallBM #CP25 fire barrier caulk, #303
putty, #FS 195 wrap and #CS195 sheet.

Acceptable manufacturers: Nelson, Fire Stop Syst@&W or approved equal. Material
of same manufacturer to be used throughout project.

PRODUCTS

ELECTRIC MOTORS, EQUIPMENT AND CONTROLS

Supplier and installer responsibility is indicatadVotor, Control and Equipment
Schedule on electrical drawings and related mechanesponsibility is indicated on
Mechanical Equipment Schedule on mechanical drasymwgere applicable.

Wiring and conduit is specified in Division 26 eptdor conduit, wiring and
connections below 50 V which are related to corgystems specified in Division 23
and shown on mechanical drawings. Division 23 —€atbr is responsible for all
conduit, wiring and connections below 50V which ezkated to control systems in
Division 25 and shall comply with the requiremeaot®ivision 26 for standard of
quality..



NAFC P-18 Lab Renovation SECTION 26 05 00
Project F6879-189222 COMMON WORK REUSLTS - ELECTRICAL

PAGE 5

2.2

2.3

24

2.5

2.6

2

MATERIALS AND EQUIPMENT

Provide materials and equipment in accordance S4tttion 01 61 00 - Common
Product Requirements.

Equipment and material to be CSA certified. Whéex¢ is no alternative to supplying
equipment which is not CSA certified, obtain spkajgproval from Electrical Inspection
Division.

Factory assemble control panels and component afissm

FINISHES

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

WARNING SIGNS

As specified and to meet requirements of Electiicgppection Department and Owner’s
Representative.

Porcelain enamel decal signs, minimum size 1750«r@m.

WIRING TERMINATIONS

Lugs, terminals, screws used for termination ofngiito be suitable for either copper or
aluminum conductors.

EQUIPMENT IDENTIFICATION

Identify electrical equipment with nameplates aaokls as follows:

A Nameplates: Lamicoid 3 mm thick plastic engravihget, black white face,
black white core, mechanically attached with saiing screws.

2 Sizes as follows:

NAMEPLATE SIZES

Size 1 10 x 50 mm 1 line 3 mm high letters
Size 2 12 x 70 mm 1 line 5 mm high letters
Size 3 12 x 70 mm 2 lines 3 mm high letters
Size 4 20 x 90 mm 1 line 8 mm high letters
Size 5 20 x 90 mm 2 lines 5 mm high letters
Size 6 25 x 100 mm 1line 12 mm high letters
Size 7 25 x 100 mm 2 lines 6 mm high letters
Labels:

A Embossed plastic labels with 6 mm high letters smbpecified otherwise.
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3 Wording on nameplates and labels to be approvedviayer's Representative prior to
manufacture.
4 Allow for average of twenty-five (25) letters peameplate and label.

5 Identification to be English (and French where ayzile).

.6 Nameplates for terminal cabinets and junction baaesdicate system name and voltage
characteristics.

7 Disconnects, starters and contactors: indicatepegemt being controlled and voltage.
.8 Terminal cabinets and pull boxes: indicate systame and voltage.
2.7 WIRING IDENTIFICATION
A Identify wiring with permanent indelible identifygnrmarkings, either numbered or
coloured plastic tapes, on both ends of phase aboduof feeders and branch circuit
wiring.
2 Maintain phase sequence and colour coding throughou

3 Colour code: to CSA C22.1, Canadian Electrical Code

4 Use colour coded wires in communication cableschet throughout system.
2.8 CONDUIT AND CABLE IDENTIFICATION
A Colour code conduits, boxes and metallic sheathbtes.
2 Code with plastic tape or paint at points wheredeminor cable enters wall, ceiling, or

floor, and at 15 m intervals.

3 Colours: 25 mm wide prime colour and 20 mm wideilgary colour.
Conduit System Prime Color Auxiliary Color
up to 250 V Yellow
up to 600 V Yellow Green
PART 3 EXECUTION
3.1 NAMEPLATES AND LABELS
A Ensure manufacturer's nameplates, CSA labels @mdifidation nameplates are visible

and legible after equipment is installed.
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3.2

3.3

3.4

3.5

CONDUIT AND CABLE INSTALLATION

Install cables, conduits and fittings to be embeldateplastered over, neatly and close to
building structure so furring can be kept to minimu

MOUNTING HEIGHTS

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

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

Install electrical at following heights unless iogied otherwise.

A Local switches: 1200 mm.

2 Wall receptacles:
A General: 400 mm.
2 Above top of continuous baseboard heater: 200mm.
3 Above top of counters or counter splash backs:ri#b
4 In mechanical rooms: 1400 mm.

3 Panelboards: as required by Code or as indicated.
4 Telephone and interphone outlets: 300 mm.

5 Wall mounted telephone and interphone outlets: 160
.6 Fire alarm stations: 1200 mm.

7 Fire alarm bells: 2400 mm.

8 Television outlets: 300 mm.

9 Wall mounted speakers: 2400 mm.

.10 Clocks: 2400 mm.

A1 Door bell pushbuttons: 1200 mm.

12 Exit lights: 2400 mm.

13 Emergency lighting heads: 2400 mm.

CO-ORDINATION OF PROTECTIVE DEVICES

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

FIELD QUALITY CONTROL

All electrical work to be carried out by qualifiditensed electricians or apprentices as
per the conditions of the Provincial Act respectingnpower vocational training and
gualification. Employees registered in a provineipprentices program shall be
permitted, under the direct supervision of a qiedificensed electrician, to perform
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3.6

specific tasks — the activities permitted shaltleéermined based on the level of training
attained and the demonstration of ability to perf@pecific duties.

The work of this division to be carried out by aatractor who holds a valid Code 1
Electrical Contractor License as issued by the iAoav

Perform tests in Accordance with this section asshand Section 01 91 13 —
Commissioning (Cx) Requirements.

Load Balance:

A Measure phase current to panelboard with normaklg@lighting) operating at
time of acceptance. Adjust branch circuit connetias required to obtain best
balance of current between phases and record change

2 Measure phase voltages at loads and adjust tramsfdaps to within 2% of
rated voltage of equipment.
3 Submit, at completion of work, report listing phasel neutral currents on

panelboards, dry-core transformers and motor cbogmtres, operating under
normal load. State hour and date on which eachwa@sdmeasured, and voltage
at time of test.

Conduct and pay for following tests:

A Circuits originating from branch distribution pasel

2 Motors, heaters and associated control equipmehtding sequenced
operations of systems where applicable.

Furnish manufacturer’s certificate or letter comiiing that entire installation as it
pertains to each system has been installed to raatunér’s instructions.

Carry out tests in presence of Owner’s Represemgtati

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

Submit test results for Owner’'s Representativerseng and include in Commissioning
Manuals specified in Section 01 91 13 — CommissigiiCx) Requirements.

CLEANING

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

Clean and prime exposed non-galvanized hangetss ead fastenings to prevent
rusting.
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END OF SECTION
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PART 1 GENERAL

11 SECTION INCLUDES

12

13

PART 2

21

Materials and installation for wire and box conioest

RELATED SECTIONS
Section 26 05 00 — Common Work Results - Electrical

REFERENCES
Canadian Standards Association (CSA)

A CAN/CSA-C22.2 No.18, Outlet Boxes, Conduit Boxed &ittings.

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

Electrical and Electronic Manufacturers' Associatd Canada (EEMAC)

A EEMAC 1Y-2, Bushing Stud Connectors and Aluminunapekrs (1200
Ampere Maximum Rating).

National Electrical Manufacturers Association (NEMA

PRODUCTS

MATERIALS

Pressure type wire connectors to: CSA C22.2 Navih, current carrying parts of
copper sized to fit copper conductors as required.

Fixture type splicing connectors to: CSA C22.2 N With current carrying parts of
copper sized to fit copper conductors 10 AWG os.les

Bushing stud connectors: to EEMAC 1Y-2 to consfst 0

A Connector body and stud clamp for stranded coppaductors.
2 Clamp for copper bar.

3 Stud clamp bolts.

4 Bolts for copper bar.

5 Sized for conductors and bars as indicated.

Clamps or connectors for armoured cable, aluminbeathed cable, flexible conduit,
non-metallic sheathed cable as required to: CAN/C2R.2 No.18.
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PART 3 EXECUTION
31 INSTALLATION
A Remove insulation carefully from ends of conducturd:
A Install mechanical pressure type connectors amdeiigscrews with appropriate

compression tool recommended by manufacturer.llagtan shall meet
secureness tests in accordance with CSA C22.2 No.65

2 Install fixture type connectors and tighten. Replatsulating cap.
3 Install bushing stud connectors in accordance BEMAC 1Y-2.

END OF SECTION
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PART 1 GENERAL

11 RELATED SECTIONS

12

PART 2

21

22

23

Section 26 05 20 - Wire and Box Connectors - 0001.
Refer to drawings for wiring type required unddfetient applications.

REFERENCES

Canadian Standards Association (CSA)

1 CSA C22.2 No .0.3, Test Methods for Electrical Wiemd Cables.
2 CAN/CSA-C22.2 No. 131, Type TECK 90 Cable.

PRODUCTS

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

Copper and ACM alloy conductors: size as indicabgth 600 V insulation of cross-
linked thermosetting polyethylene material rated ®XLPE.

Copper conductors: size as indicated, with therasifd insulation type TWH rated at
600 V, typically used for insulated ground wires.

Type ACM conductors permitted for feeders abova®ps.
ARMOURED CABLES

Conductors: insulated, copper, size as indicated.

Type: AC90.

Armour: interlocking type fabricated from aluminwtmip.
Connectors: standard as required, complete witlbldasplit rings.

CONTROL CABLES

Type LVT: 2 soft annealed copper conductors, sgethdicated, with thermoplastic
insulation, outer covering of thermoplastic jacketv energy 300 V control cable:
stranded annealed copper conductors sized as fedjagith PVC insulation type TW -
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PART 3

31

3.2

33

34

40° C polyethylene insulation with shielding of éapoated with paramagnetic material
wire braid over each conductor and overall coveahBVC jacket. To be FT-6 rated.

EXECUTION

FIELD QUALITY CONTROL

Perform tests in accordance with Section 26 05006mmon Work Results for
Electrical.

Perform tests using method appropriate to site itiond and to approval of Owner’s
Representative and local authority having jurisdicover installation.

Perform tests before energizing electrical system.

No splices permitted in panel board feeders in cemstruction. Splices in re-work or
renovation projects only with pre-approval by Owad&epresentative.

GENERAL CABLE INSTALLATION

Terminate cables in accordance with Section 26005\W&ire and Box Connectors - (0-
1000 V).

Cable Colour Coding: to Section 26 05 00 Common RNResults for Electrical.
Conductor length for parallel feeders to be ideaitic

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

Wiring in walls: typically drop or loop verticallfrom above to better facilitate future
renovations. Generally wiring from below and hontal wiring in walls to be avoided
unless indicated.

Provide numbered wire collars for control wirinjumbers to correspond to control
shop drawing legend. Obtain wiring diagram fortcolnwiring.

INSTALLATION OF BUILDING WIRES

Install wiring as follows:

A In conduit systems in accordance with Section 2885Conduits, Fastenings
and Fittings.

INSTALLATION OF ARMOURED CABLES (AC-90)

Group cables wherever possible.
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2 Use permitted only for work in movable partitionsdavertical power supply drops to

lighting fixtures.

35 INSTALLATION OF CONTROL CABLES
A Install control cables in conduit as indicated.
.2 Ground control cable shield.

END OF SECTION
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PART 1 GENERAL (NOT APPLICABLE)
PART 2 PRODUCTS
21 SUPPORT CHANNELS
A U shape, size 41 x 41 mm, 2.5 mm thick, surfacentemlisuspended or set in poured
concrete walls and ceilings as required.
PART 3 EXECUTION
31 INSTALLATION
A Secure equipment to hollow or solid masonry, tild plaster surfaces with lead anchors
or nylon shields.
2 Secure equipment to poured concrete with expandasdets.
3 Secure equipment to hollow masonry walls or suspérmeilings with toggle bolts.
4 Secure surface mounted equipment with twist clgbefiaers to inverted T bar ceilings.

Ensure that T bars are adequately supported ty waight of equipment specified
before installation.

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

.6 Fasten exposed conduit or cables to building coastm or support system using straps.
A One-hole steel straps to secure surface conduitsaies 50 mm and smaller.
2 Two-hole steel straps for conduits and cables fafgen 50 mm.
3 Beam clamps to secure conduit to exposed steel.work
4 Strap AC-90 cable at box location plus every 900.mm
g Suspended support systems.
A Support individual cable or conduit runs with 6 rdia threaded rods and spring
clips.
2 Support 2 or more cables or conduits on channgigasted by 6 mm dia
threaded rod hangers where direct fastening talimgilconstruction is
impractical.

.8 For surface mounting of two or more conduits usenolels at 1.5 m on centre spacing.
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.10

A1

12

13

Provide metal brackets, frames, hangers, clampsedatbd types of support structures
where indicated or as required to support conchdt@ble runs.

Ensure adequate support for raceways and cablppetbiorertically to equipment where
there is no wall support.

Do not use wire lashing, wood blocking, plasti@ptor perforated strap to support or
secure raceways or cables.

Do not use supports or equipment installed for rotiteeles for conduit or cable support
except with permission of other trade and approv&@wner’s Representative.

Install fastenings and supports as required foh &gue of equipment cables and
conduits, and in accordance with manufactureriiiasion recommendations.

END OF SECTION
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PART 1 GENERAL
11 REALTED SECTIONS
A Section 01 33 00 — Submittal Procedures.
2 Section 01 91 13 — General Commissioning (Cx) Reguents.
3 Section 26 05 00 — Common Work Results — Electrical
12 SUBMITTALS
A Submit shop drawings and product data for cabinets.
2 Provide manufacturer’s printed product literatweecifications and datasheet and
include product characteristics, performance gatgrhysical size, finish and limitations.
3 Provide drawings stamped and signed by professamgiheer registered or licensed in
the Province of Newfoundland and Labrador, Canada.
PART 2 PRODUCTS
21 SPLITTERS
A Sheet metal enclosure, welded corners and formmegeticover suitable for locking in
closed position.
2 Main and branch lugs to match required size amdlyau of incoming and outgoing
conductors as indicated.
3 At least three spare terminals on each set ofilugplitters less than 400 A.
2.2 JUNCTION AND PULL BOXES
A Welded steel construction with screw-on flat coverssurface mounting.
2 Covers with 25 mm minimum extension all around,ffesh-mounted pull and junction
boxes.
2.3 CABINETS
A Type E: sheet steel, hinged door and return flavgelapping sides, handle, lock and

catch, for surface mounting.
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.2 Type T: sheet steel cabinet, with hinged doorhlalimck, 2 keys, containing 19 mm fir
plywood backboard for surface flush mounting.

PART 3 EXECUTION
3.1 SPLITTERINSTALLATION

A Install splitters and mount plumb, true and squarte building lines.

2 Extend splitters full length of equipment arrangatrexcept where indicated otherwise.
3.2 JUNCTION, PULL BOXESAND CABINETSINSTALLATION

A Install pull boxes in inconspicuous but accessibbations.

2 Mount cabinets with top not higher than 2 m abarshed floor.

3 Install terminal block as indicated in Type T cadis

4 Only main junction and pull boxes are indicatedtafl pull boxes so as not to exceed 30

m of conduit run between pull boxes.

33 IDENTIFICATION

A Provide equipment identification in accordance V#ction 26 05 00 — Common Work
Results - Electrical.

2 Install size 2 identification labels indicating 8% name voltage and phase.

END OF SECTION
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PART 1 GENERAL
11 RELATED SECTIONS
A Section 26 05 00 — Common Work Results — Electrical
2 Section 26 05 29 — Hangers and Supports for Etedt8ystems.
3 Section 26 05 34 — Conduits, Conduit FasteningsHaticigs.
12 REFERENCES
A Canadian Standards Association (CSA)
A CSA C22.1, Canadian Electrical Code, Part 1.
PART 2 PRODUCTS
21 OUTLET AND CONDUIT BOXES GENERAL
A Size boxes in accordance with CSA C22.1.
2 102 mm square or larger outlet boxes as requinegdfecial devices.
3 Gang boxes where wiring devices are grouped.
4 Blank cover plates for boxes without wiring devices
5 347 V outlet boxes for 347 V switching devices.
.6 Combination boxes with barriers where outlets forenthan one system are grouped.
2.2 GALVANIZED STEEL OUTLET BOXES
A Electro-galvanized steel single and multi gangtfldevice boxes for flush installation,
minimum size 76 x 50 x 38 mm or as indicated. 102 sgquare outlet boxes when more
than one conduit enters one side with extensiorpéaster rings as required.
2 Electro-galvanized steel utility boxes for outletginected to surface-mounted EMT
conduit, minimum size 102 x 54 x 48 mm.
3 102 mm square or octagonal outlet boxes for lightixture outlets.
4 102 mm square outlet boxes with extension andexaistgs for flush mounting devices

in finished plaster walls.
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2.3 CONDUIT BOXES
A Cast FS or FD aluminum boxes with factory-threalells and mounting feet for surface
wiring of switches and receptacle.
24 OUTLET BOXESFOR NON-METALLIC SHEATHED CABLE
A Electro-galvanized, sectional, screw ganging dieges, minimum size 76 x 50 x 63 mm
with two double clamps to take non-metallic shedtt@&bles. For use in wood stud
construction only.
25 FITTINGS- GENERAL
A Bushing and connectors with nylon insulated throats
2 Knock-out fillers to prevent entry of debris.
3 Conduit outlet bodies for conduit up to 32 mm aand poxes for larger conduits.
4 Double locknuts and insulated bushings on sheatlrhekes.
5 Double split rings for AC-90 terminations.
PART 3 EXECUTION
31 INSTALLATION
A Support boxes independently of connecting conduits.
2 Fill boxes with paper, sponges or foam or similgpraved material to prevent entry of
debris during construction. Remove upon completiowork.
3 For flush installations mount outlets flush withifhed wall using plaster rings to permit
wall finish to come within 6 mm of opening.
4 Provide correct size of openings in boxes for capduneral insulated and armoured
cable connections. Reducing washers are not allowed
5 Vacuum clean interior of outlet boxes before iratain of wiring devices.
.6 Identify systems for outlet boxes as required.

END OF SECTION
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PART 1 GENERAL
11 REFERENCES

A Canadian Standards Association (CSA)

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

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

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

4 CSA C22.2 No. 83, Electrical Metallic Tubing.
5 CSA C22.2 No. 211.2, Rigid PVC (Unplasticized) Coibhd

.6 CAN/CSA C22.2 No. 227.3, Nonmetallic Mechanical teobion Tubing
(NMPT), a National Standard of Canada.

1.2 SUBMITTALS

A Product data: submit manufacturer's printed protitecature, specifications and
datasheets.

A Submit cable manufacturing data.

2 Quality assurance submittals:

A Test reports: submit certified test reports.

2 Certificates: submit certificates signed by mantufear certifying that materials
comply with specified performance characteristicd physical properties.

3 Instructions: submit manufacturer's installatiostinctions.

PART 2 PRODUCTS

2.1 CONDUITS
A Electrical metallic tubing (EMT): to CSA C22.2 N&3, with couplings.

2 Flexible metal conduit: to CSA C22.2 No. 56, aluammliquid-tight flexible metal.
3 Flexible PVC conduit: to CAN/CSA-C22.2 No. 227.3,

2.2 CONDUIT FASTENINGS

A One hole steel straps to secure surface conduitsn®@nd smaller. Two hole steel
straps for conduits larger than 50 mm.
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2.3

24

2.5

PART 3

3.1

3.2

Beam clamps to secure conduits to exposed ste&l wor

Channel type supports for two or more conduits.&ini oc.

Threaded rods, 6 mm dia., to support suspendechelsan

CONDUIT FITTINGS

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

Factory "ells" where 9045° or 22.5° bends are required for 25 mm and larger conduits.
Ensure conduit bends other than factory “ells”raegle with an approved bender.

Making offsets and other bends by cutting and reng 90 degree bends are not
permitted.

Connectors and couplings for EMT. Steel set-scyge,tsize as required.

EXPANSION FITTINGS FOR RIGID CONDUIT

Weatherproof expansion fittings with internal barglassembly suitable for 100 mm
linear expansion.

Watertight expansion fittings with integral bondijugnper suitable for linear expansion
and 19 mm deflection in all directions.

Weatherproof expansion fittings for linear expansab entry to panel.

FISH CORD
Polypropylene.

EXECUTION

MANUFACTURER'S INSTRUCTIONS

Compliance: comply with manufacturer's written m@ooendations or specifications,
including product technical bulletins, handlingrsige and installation instructions, and
datasheets.

INSTALLATION

Install all conduit, conduit fittings and accesssrin accordance with the latest edition
of the Canadian Electrical Code in a manner thasdwt alter, change or violate any
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3.3

.10

A1

A2

13

14

part of the installed system components or the C&Avertification of these
components.

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

Conceal conduits except in mechanical and eletsmaice rooms and in unfinished
areas.

Surface mount conduits except in finished areassondicated.

Use electrical metallic tubing (EMT) except in cashcrete and above 2.4 m not subject
to mechanical injury, as well as concealed workasonry construction.

Use flexible metal conduit for connection to motorslry areas connection to recessed
incandescent fixtures without a prewired outlet bornection to surface or recessed
fluorescent fixtures work in movable metal partiiso

Use liquid tight flexible metal conduit for connext to motors or vibrating equipment in
damp, wet or corrosive locations.

Use AC-90 for vertical power supply drops to lifiitures.

Minimum conduit size for lighting and power cirauitt9 mm. 12 mm conduit is
acceptable for switch leg drops only where one wire- circuit and ground is required.

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

Mechanically bend steel conduit over 19 mm dia.

Install fish cord in empty conduits.

Remove and replace blocked conduit sections. Das@iiquids to clean out conduits.
Dry conduits out before installing wire.

SURFACE CONDUITS

Run parallel or perpendicular to building lines.

Locate conduits behind infrared or gas fired heatéth 1.5 m clearance.

Run conduits in flanged portion of structural steel

Group conduits wherever possible on suspended efann



NAFC P-18 Lab Renovation SECTION 26 05 34

Project F6879-189222 CONDUITSANDUIT FASTENINGS AND CONDUIT
FITTINGS
PAGE 4
5 Do not pass conduits through structural memberspbas indicated.
.6 Do not locate conduits less than 75 mm parallstéam or hot water lines with

minimum of 25 mm at crossovers.

3.4 CONCEALED CONDUITS
A Run parallel or perpendicular to building lines.
2 Do not install horizontal runs in masonry walls.
3 Do not install conduits in terrazzo or concretepiopgs.
35 CLEANING
A Proceed in accordance with Section 01 74 11 — @lgan
2 On Completion and verification of performance ddtallation, remove surplus materials,

excess materials rubbish, tools and equipment.

END OF SECTION
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PART 1

11

12

13

PART 2

21

GENERAL

SECTION INCLUDES
Switches, receptacles, wiring devices, cover platestheir installation.

RELATED SECTIONS
Section 01 33 00 - Submittal Procedures.

Section 01 91 13 — General Commissioning (Cx) Reguents.

Section 26 05 00 — Common Work Results - Electrical

REFERENCES

Canadian Standards Association (CSA)

A CSA-C22.2 No.42, General Use Receptacles, AttachPleigs and Similar
Devices.

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

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

4 CSA-C22.2 N0.111, General-Use Snap Switches (Benal standard, with UL
20, twelfth edition).

PRODUCTS

SWITCHES

15 A, 120V, single pole, double pole, three-wiayr-way switches as indicated to:
CSA-C22.2 No.55 and CSA-C22.2 No.111.

Manually-operated general purpose ac switchesfeitbwing features:

Terminal holes approved for No. 10 AWG wire.

Silver alloy contacts.

Urea or melamine moulding for parts subject to oartsacking.
Suitable for back and side wiring.

White toggle.

Specification grade.

Hospital grade as indicated.

No b wik
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22

23

24

3

Toggle operated fully rated for tungsten filamantl fluorescent lamps, and up to 80%
of rated capacity of motor loads.

Switches of one manufacturer throughout project.

RECEPTACLES

Duplex receptacles, CSA type 5-15 R, 125V, 15 Ayrbund, to: CSA-C22.2 No.42
with following features:

Ivory thermoplastic moulded housing.

Suitable for No. 10 AWG for back and side wiring.
Break-off links for use as split receptacles.

Eight back wired entrances, four side wiring screws
Triple wipe contacts and rivetted grounding corgact
Specification grade.

Hospital grade as indicated.

Single receptacles CSA type 5-15 R, 125 V, 15 Artund with following features:

No b wik

A Ivory thermoplastic moulded housing.
2 Suitable for No. 10 AWG for back and side wiring.
3 Four back wired entrances, 2 side wiring screws.

Other receptacles with ampacity and voltage asatdd.

Receptacles of one manufacturer throughout project.

SPECIAL WIRING DEVICES
Special wiring devices:

A Clock hanger outlets, 15 A, 125V, 3 wire, groumndiype, suitable for No. 10
AWG for installation in flush outlet box.

2 Pilot lights as indicated, with neon type 0.04 V5% lamp and red plastic
jewel lense, flush type.

COVER PLATES
Cover plates for wiring devices to: CSA-C22.2 Nol42

Cover plates from one manufacturer throughout ptoje

Sheet steel utility box cover for wiring devicestalled in surface-mounted utility boxes.
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4 Nylon ivory or stainless steel cover plates asciaigd, thickness 2.5 mm for wiring

devices mounted in flush-mounted outlet box.

5 Sheet metal cover plates for wiring devices madiimtesurface-mounted FS or FD type
conduit boxes.

.6 Weatherproof double lift spring-loaded cast alumintover plates, complete with
gaskets for duplex receptacles as indicated.

7 Weatherproof spring-loaded cast aluminum covereglabmplete with gaskets for single
receptacles or switches.

.8 All wiring device cover plates to be labeled usahegr adhesive strips with black type
identifying panel and circuit number for each devic

PART 3 EXECUTION

31 INSTALLATION
A Switches:

A Install single throw switches with handle in "URysition when switch closed.
2 Install switches in gang type outlet box when ntbign one switch is required in
one location.

3 Mount toggle switches at height in accordance Bitlation 26 05 00 — Common
Work Results - Electrical.

2 Receptacles:
A Install receptacles in gang type outlet box whementtban one receptacle is
required in one location.
2 Mount receptacles at height in accordance withi®&e@6 05 00 — Common
Work Results - Electrical.
3 Where split receptacle has one portion switchedjwertically and switch
upper portion.
3 Cover plates:
A Protect cover plate finish with paper or plastimfuntil painting and other work
is finished.
2 Install suitable common cover plates where wiriegides are grouped.

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



NAFC P-18 Lab Renovation SECTION 26 27 26
Project F6879-189222 WIRING DEVICES
PAGE 4

END OF SECTION
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PART 1 GENERAL

11 RELATED SECTIONS

A Section 01 33 00 - Submittal Procedures.
2 Section 01 91 13 - General Commissioning (Cx) Requents.
3 Section 26 05 00 - Common Work Results — Electrical

12 SUBMITTALS

A Include time-current characteristic curves for kexa with ampacity of 600 A and over
or with interrupting capacity of 22,000 A symmeali¢rms) and over at system voltage.

PART 2 PRODUCTS
21 BREAKERS GENERAL
A Bolt-on moulded case circuit breaker: quick- makéck-break type, for manual and

automatic operation with temperature compensatbod®°C ambient.
2 Common-trip breakers: with single handle for mplble applications.
3 Magnetic instantaneous trip elements in circuibkegs to operate only when value of

current reaches setting. Trip settings on breakélsadjustable trips to range from 3-8
times current rating.

4 Circuit breakers with interchangeable trips asaatid.
5 Circuit breakers to have minimum of 10,000 A synmgat rms interrupting capacity
rating.
2.2 THERMAL MAGNETIC BREAKERSDESIGN A
A Moulded case circuit breaker to operate automadyitg means of thermal and magnetic

tripping devices to provide inverse time curreigging and instantaneous tripping for
short circuit protection.

23 SOLID STATE TRIP BREAKERSDESIGN C

A Moulded case circuit breaker to operate by meamssuoiid-state trip unit with
associated current monitors and self-powered dhiprntio provide inverse time current
trip under overload condition, and long time shionie, instantaneous tripping for phase
and ground fault short circuit protection.
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24 OPTIONAL FEATURES
A Include:

A

o ur w i

shunt trip.

auxiliary switch.

motor-operated mechanism c/w time delay unit.
under-voltage release.

on-off locking device.

handle mechanism.

25 ENCLOSURE
A Mounted in NEMA 1 type enclosure, sprinkler prasfindicated.

PART 3 EXECUTION

31 INSTALLATION

A Install circuit breakers as indicated.

END OF SECTION
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PART 1 GENERAL

11 RELATED SECTIONS

A Section 01 33 00 - Submittal Procedures.
2 Section 01 91 13 — General Commissioning (Cx) Reguents.

3 Section 26 05 00 — Common Work Results - Electrical

PART 2 PRODUCTS

21 DISCONNECT SWITCHES
A Fusible and non-fusible, disconnect switch in d3#losure type 1, size as indicated.
2 Provision for padlocking in on-off switch positiday three locks.
3 Mechanically interlocked door to prevent openingewlihandle in ON position.

4 Fuses: size as indicated, to Section 26 28 13Hkes - Low Voltage.

5 Fuseholders: suitable without adaptors, for type sire of fuse indicated.
.6 Quick-make, quick-break action.
7 ON-OFF switch position indication on switch enclasgover.
2.2 EQUIPMENT IDENTIFICATION
A Provide equipment identification in accordance V#ction 26 05 00 — Common Work

Results - Electrical.

2 Indicate name of load controlled on size 4 nameplat
PART 3 EXECUTION
3.1 INSTALLATION

A Install disconnect switches complete with fusemdgated.

END OF SECTION
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PART 1 GENERAL

11 REFERENCES

12

13

American National Standards Institute (ANSI)

A ANSI C82.1, Electric Lamp Ballasts-Line Frequendydfescent Lamp Ballast.

2 ANSI C82.4, Ballasts for High-Intensity-DischargedaLow-Pressure Sodium
Lamps.

American National Standards Institute/Institutde¢éctrical and Electronics Engineers
(ANSV/IEEE)

A ANSI/IEEE C62.41, Surge Voltages in Low-Voltage RGwer Circuits.
American Society for Testing and Materials (ASTM)

A ASTM F1137, Specification for Phosphate/Oil and $fif@te/Organic Corrosion
Protective Coatings for Fasteners.

United States of America, Federal Communicationsi@ssion (FCC)
A FCC (CFR47) EM and RF Interference Suppression.

RELATED SECTIONS
Section 01 33 00 - Submittal Procedures.

Section 01 45 00 - Quality Control.

Section 01 91 13 — General Commissioning (Cx) Reguents.

SUBMITTALS

Submit complete photometric data prepared by indéget testing laboratory for
luminaires where specified, for review by OwnerspResentative.

Photometric data to include: VCP Table and spaciitgrion and luminaire coefficient
of utilization (CU) tables.

Provide manufacturer's printed product literatgpecifications and datasheet and
include product characteristics, performance datgrhysical size, finish and limitations.

Quality assurance submittals: provide the followimgccordance with Section 01 45 00
- Quality Control.

A Manufacturer's instructions: provide manufactureristen installation
instructions and special handling criteria, instétin sequence, cleaning
procedures and relamping schedule.
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14 DELIVERY, STORAGE AND HANDLING
A Deliver, store and handle materials in accordante 8ection 01 61 00 - Common
Product Requirements.
2 Deliver materials to site in original factory pagkag, labelled with manufacturer's
name, address.
3 Divert unused metal materials from landfill to metscycling facility.
4 Disposal and recycling of fluorescent lamps asi@eal regulations.
5 Disposal of old PCB filled ballasts.
15 ACCEPTABLE PRODUCTS
A Luminaires described in the Lighting Fixture SchHeddentify quality, performance
criteria and other parameters, as indicated farhoject. Named fixtures are acceptable
with modifications and accessories, as indicated.
2 Fixtures from other manufacturers may be accepfadoeided:
A Appearance and lighting performance are similar.
2 Quality is equal or better.
3 Lamp and ballast criteria remain the same.
4 The fixture is provided with modifications and asseries to provide a complete
product in keeping with the intent of the project.
5 Approval in writing is obtained from the Owner’s [iResentative to the
supplier/manufacturer 5 days prior to tender clgslate.
PART 2 PRODUCTS
21 LAMPS
A Provide new LED fixtures as indicated on drawing.
2.2 FINISHES
A Light fixture finish and construction to meet ULiStings and CSA certifications related
to intended installation.
2.3 LUMINAIRES
A As indicated in luminaire schedule on drawings.
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PART 3 EXECUTION

3.1 INSTALLATION

3.2

3.3

34

35

Locate and install luminaires as indicated. Indtatips in all fixtures.
A Provide adequate support to suit ceiling system.
WIRING

Connect luminaires to lighting circuits.

A Install flexible conduit for vertical power suppdyop to luminaires as indicated.
Horizontal wiring using flexible conduit is not meitted.

LUMINAIRE SUPPORTS

For suspended ceiling installations support lunmesafrom ceiling grid in accordance
with local inspection requirements.

LUMINAIRE ALIGNMENT
Align luminaires mounted in continuous rows to fastraight uninterrupted line.
Align luminaires mounted individually parallel oegpendicular to building grid lines.

FIELD QUALITY CONTROL

Perform tests in accordance with Section 26 05 G@mmon Work Results - Electrical
and Section 01 91 13 — General Commissioning (@quitements.

END OF SECTION
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PART 1 GENERAL

11 SCOPE OF WORK

1.2

1.3

14

15

1.6

Testing and commissioning are called for throughibetindividual specifications. This
does not relieve this trade from providing all i@gtand commissioning necessary to
ensure that systems and equipment operate asedquid that they interface with other
systems and equipment as required.

SECTION INCLUDES
Commissioning of all building electrical systemslamomponent including:

A1 Testing and adjustment.

2 Demonstrations and Training.

3 Instructions of all procedures for Owner’s persdnne
4 Updating as-built data.

5 Co-ordination of Operation and Maintenance material

RELATED SECTION
Section 01 77 00 — Closeout Procedures.

Section 01 91 13 — General Commissioning (Cx) Requénts.
Section 26 05 00 — Common Work Results - Electrical
REFERENCES

CSA (Canadian Standards Association).

Underwriters Laboratories of Canada.

QUALITY ASSURANCE

Provide qualified trades persons, certified testiggncies, factory trained and approved
by the Commissioning Team Leader.

Submit the names of all personnel to be used dih@gommissioning activities for
Owner Approval.

COMMISSIONING

The purpose of the commissioning process is tg falit all building systems including
architectural, mechanical and electrical componantsoperating procedures by
challenging these systems to realistic operatiomitions.

The Commissioning activities shall be co-ordindtgdhe General Contractor.
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1.7

1.8

1.9

Commissioning activities for the electrical systemsst have available up to date as-built
drawing information and accurate Operations andhi¢aiance Manuals. These
documents shall be a major part of this activity.

Contractor shall be responsible to update all dasuation with information and any
changes duly noted during the Commissioning exercis

Contractor shall arrange for all outside supplietglipment manufacturers, test agencies
and others as identified in the commissioning sestiof this specification. The cost
associated with this requirement shall be incluale@art of the tender price.

SUBMITTALS
A commissioning document shall be prepared by thva&)'s Representative prior to
conducting these activities for use by the Comroigsig Team.

The electrical sub-contractor shall be respondiniensuring all activities are properly
documented in this manual and co-ordinated thrabgtGeneral Contractor.

As-built drawings and data books must be availalteweeks prior to commissioning for
review and use by the consultant and Commissioha@am prior to the start of the
commissioning activities.

PREPARATION
Provide test instruments required for all actigtses defined in the commissioning
documents.

Verify all systems are in compliance with the requients of the commissioning
documents prior to the precommissioning check petation.

Confirm all scheduled activities have identifiedgmnel available.

Where systems or equipment do not operate as egtjuirake the necessary corrections or
modifications, re-test and re-commission.

SYSTEM DESCRIPTION

Perform all start up operations, control adjustmentible shooting, servicing and
maintenance of each item of equipment as defindldeicommissioning documentation.

Owner will provide list of personnel to receivetimgtions and will co-ordinate their
attendance at agreed upon times.

Prepare and insert additional data in the opersigod maintenance manuals and update
as-built drawings when need for additional dateobees apparent during the
commissioning exercise.
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1.10

111

Where instruction is specified in the commissionimgnual, instruct personnel in all
phases of operation and maintenance using opeatidmaintenance manuals as the
basis of instruction.

Conduct presentation on Owner’s premises. Ownéempndlvide space.

FINAL REPORT

This trade shall assemble all testing data and desioming reports and submit them to
the Owner.

Each form shall bear signature of recorder, anddhsupervisor of reporting organizer.

SCHEDULE OF ACTIVITIES

Commissioning activities shall be conducted basegre-established schedule with all
members of the commissioning team, refer to Se@ibA1 13 — General Commissioning
(Cx) Requirements.

In addition, there will be two meetings held thrbuge contract duration to introduce the
parties of the commissioning team, establish thedgles and deadlines for the various
activities and review the Commissioning Manual.

Adhering to the established schedule is very ingaras the co-ordination and scheduling
of the participants will be difficult to alter ondais is established. Close co-ordination of
this schedule is important.

In the event project cannot be commissioned iratladted time slot, the contractor shall
pay for all costs associated with assembling then@issioning Team at a later date. If
the contractor has not performed his duties tohreatnmissioning stage as outlined
earlier, he will incur all expenses of other tradad the Commissioning Team due to his
non-compliance.

END OF SECTION
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PART 1 GENERAL

11 GENERAL

12

1.3

This section describes the extent of services forbeided for wiring of equipment
supplied by others.

Within the context of this section, Others means:

A1 Other divisions of this specification (i.e.: Divisi 25 — Integrated Automation).
.2 The Owner, as defined in the Contract.
3 Other contractors supplying and installing equiptiterthe contract.

EXTENT OF SERVICES PROVIDED

The work of this contract is to include all powedacontrol wiring of equipment which is
provided by Division 26.

All power and control wiring above 50 V for equipmeupplied by Division 25 will be
the responsibility of this contractor. Coordinafi¢h Integrated Automation contractor for
exact requirements.

All control wiring 50 V and less for equipment slipd by Division 25 will be the
responsibility of Division 25- Integrated Automati€ontractor. Conduit and wire
associated with this is the responsibility of Dieis25.

All power and control wiring associated with equigamh supplied by Division 01 will be
the responsibility of this contractor. Coordinafiéh general contractor for exact
requirements. See Section 26 27 97 — Door HardWérieg for exceptions for wiring of
door lock systems.

Final connection of all wiring to equipment prowviley others (except control wiring
below 50 V associated with Division 25 equipmeni) e by division 26. Coordinate
with the provider for connection instructions.

RESPONSIBILITY OF DIVISION 26

It is the responsibility of the Division 26 subcragtor to verify final requirements for
wiring of all equipment noted. Verification of Wwig requirements to include:

A Confirmation of electrical characteristics.
2 Location of connection point.
3 Method of connection (i.e. direct or plug-in etc.)

Obtain and become familiar with shop drawings tbredevant equipment.
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3 No claim for extra will be entertained for wiring@pment which has been indicated, or

changes to installed wiring where installation g&aed prior to verification of electrical
requirements.

PART 2 PRODUCTS (NOT APPLICABLE)

PART 3 EXECUTION (NOT APPLICABLE)

END OF SECTION
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