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Part 1 General

1.1 REFERENCES

.1 Canadian General Standards Board (CGSB)

.1 CAN/CGSB-1.181-99, Ready-Mixed Organic Zinc-Rich Coating.

.2 National Fire Code of Canada (NFCC 2005)

Part 2 Products

2.1 MATERIAL

.1 Paint: zinc-rich to CAN/CGSB-1.181.

.1 Paints: Matching existing.

Part 3 Execution

3.1 APPLICATION

.1 Manufacturer's Instructions: comply with manufacturer's written recommendations,
including product technical bulletins, handling, storage and installation instructions, and
datasheets.

3.2 CONNECTIONS TO EQUIPMENT

.1 In accordance with manufacturer's instructions unless otherwise indicated.

.2 Use valves and either unions or flanges for isolation and ease of maintenance and assembly.

.3 Use double swing joints when equipment mounted on vibration isolation and when piping
subject to movement.

3.3 CLEARANCES

.1 Provide clearance around systems, equipment and components for observation of operation,
inspection, servicing, maintenance and as recommended by manufacturer and National Fire
Code of Canada CSA B139.

.2 Provide space for disassembly, removal of equipment and components without interrupting
operation of other system, equipment, components.

3.4 DRAINS

.1 Install piping with grade in direction of flow except as indicated.
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.2 Install drain valve at low points in piping systems, at equipment and at section isolating
valves.

.3 Pipe each drain valve discharge separately to above floor drain.

.1 Discharge to be visible.

.4 Drain valves: NPS 3/4 gate or globe valves unless indicated otherwise, with hose end male
thread, cap and chain.

3.5 DIELECTRIC COUPLINGS

.1 General: compatible with system, to suit pressure rating of system.

.2 Locations: where dissimilar metals are joined.

.3 NPS 2 and under: isolating unions or bronze valves.

.4 Over NPS 2: isolating flanges.

3.6 PIPEWORK INSTALLATION

.1 Install pipework to CSA B139.

.2 Screwed fittings jointed with Teflon tape.

.3 Protect openings against entry of foreign material.

.4 Install to isolate equipment and allow removal without interrupting operation of other
equipment or systems.

.5 Assemble piping using fittings manufactured to ANSI standards.

.6 Saddle type branch fittings may be used on mains if branch line is no larger than half size of
main.

.1 Hole saw (or drill) and ream main to maintain full inside diameter of branch line
prior to welding saddle.

.7 Install exposed piping, equipment, rectangular cleanouts and similar items parallel or
perpendicular to building lines.

.8 Slope piping, except where indicated, in direction of flow for positive drainage and venting.

.9 Ream pipes, remove scale and other foreign material before assembly.

.10 Use eccentric reducers at pipe size changes to ensure positive drainage and venting.

.11 Valves:

.1 Install in accessible locations.

.2 Remove interior parts before soldering.
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.3 Install with stems above horizontal position unless indicated.

.4 Valves accessible for maintenance without removing adjacent piping.

.5 Use ball or butterfly valves at branch take-offs for isolating purposes except where
specified.

.12 Check Valves:

.1 Install silent check valves and as indicated.

.2 Install swing check valves in horizontal lines as indicated.

3.7 FLUSHING OUT OF PIPING SYSTEMS

.1 Flush system before start-up.

3.8 PRESSURE TESTING OF EQUIPMENT AND PIPEWORK

.1 Advise Engineer and Consultant 48 hours minimum prior to performance of pressure tests.

.2 Pipework: test as specified in relevant sections of heating, ventilating and air conditioning
work.

.3 Maintain specified test pressure without loss for 4 hours minimum unless specified for
longer period of time in relevant mechanical sections.

.4 Prior to tests, isolate equipment and other parts which are not designed to withstand test
pressure or media.

.5 Conduct tests in presence of Departmental Representative.

.6 Pay costs for repairs or replacement, retesting, and making good. Engineer and Consultant to
determine whether repair or replacement is appropriate.

3.9 EXISTING SYSTEMS

.1 Connect into existing piping systems at times approved by Engineer and Consultant.

.2 Be responsible for damage to existing plant by this work.

END OF SECTION
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Part 1 General

1.1 REFERENCES

.1 American National Standards Institute/American Society of Mechanical Engineers
(ANSI/ASME)

.1 ANSI/ASME B31.1-2012, Power Piping.

.2 ANSI/ASME B31.3-2012, Process Piping.

.3 ANSI/ASME Boiler and Pressure Vessel Code-2007:
.1 BPVC 2007 Section I: Power Boilers.
.2 BPVC 2007 Section V: Nondestructive Examination.
.3 BPVC 2007 Section IX: Welding and Brazing Qualifications.

.2 American National Standards Institute/American Water Works Association (ANSI/AWWA)

.1 ANSI/AWWA C206-11, Field Welding of Steel Water Pipe.

.3 American Welding Society (AWS)

.1 AWS C1.1M/C1.1-2012, Recommended Practices for Resistance Welding.

.2 AWS Z49.1-2005, Safety in Welding, Cutting and Allied Process.

.3 AWS W1-2000, Welding Inspection Handbook..

.4 Canadian Standards Association (CSA International)

.1 CSA W47.2-M2011, Certification of Companies for Fusion Welding of Aluminum.

.2 CSA W48-06(R2011), Filler Metals and Allied Materials for Metal Arc Welding.

.3 CSA B51-09, Boiler, Pressure Vessel and Pressure Piping Code.

.4 CSA-W117.2-2006, Safety in Welding, Cutting and Allied Processes.

.5 CSA W178.1-2008, Certification of Welding Inspection Organizations.

.6 CSA W178.2-2008, Certification of Welding Inspectors.

1.2 QUALITY ASSURANCE

.1 Qualifications:

.1 Welders:
.1 Welding qualifications in accordance with CSA B51.
.2 Use qualified and licensed welders possessing certificate for each procedure

performed from authority having jurisdiction.
.3 Each welder to possess identification symbol issued by authority having

jurisdiction.
.4 Certification of companies for fusion welding of aluminum in accordance

with CSA W47.2.
.2 Inspectors:

.1 Inspectors qualified to CSA W178.2.
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.3 Certifications:
.1 Registration of welding procedures in accordance with CSA B51.
.2 Copy of welding procedures available for inspection.
.3 Safety in welding, cutting and allied processes in accordance with

CSA-W117.2.

Part 2 Products

2.1 ELECTRODES

.1 Electrodes: in accordance with CSA W48 Series.

Part 3 Execution

3.1 APPLICATION

.1 Manufacturer's Instructions: comply with manufacturer's written recommendations,
including product technical bulletins, handling, storage and installation instructions, and
datasheets.

3.2 QUALITY OF WORK

.1 Welding: in accordance with applicable requirements of provincial authority having
jurisdiction.

3.3 INSTALLATION REQUIREMENTS

.1 Identify each weld with welder's identification symbol.

.2 Backing rings:

.1 Where used, fit to minimize gaps between ring and pipe bore.

.2 Do not install at orifice flanges.

.3 Fittings:

.1 NPS 2 and smaller: install welding type sockets.

.2 Branch connections: install welding tees or forged branch outlet fittings.

3.4 INSPECTION AND TESTS - GENERAL REQUIREMENTS

.1 Review weld quality requirements and defect limits of applicable codes and standards with
Department Representative before work is started.

.2 Formulate "Inspection and Test Plan" in co-operation with Department Representative.

.3 Provide for inspector to visually inspect welds during early stages of welding procedures in
accordance with Welding Inspection Handbook. Repair or replace defects as required by
codes and as specified.
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3.5 DEFECTS CAUSING REJECTION

.1 As described in ANSI/ASME B31.1 and ANSI/ASME Boiler and Pressure Vessels Code.

3.6 REPAIR OF WELDS WHICH FAILED TESTS

.1 Re-inspect and re-test repaired or re-worked welds at Contractor's expense.

END OF SECTION



J.D. Higinbotham Building Section 23 05 23.03
Emergency System Upgrades VALVES – CAST STEEL
Project No. R.057968.003 Page 1

Part 1 General

1.1 SUMMARY

.1 Section Includes:

.1 Valves Cast Steel, gate, globe, and check.

1.2 SUBMITTALS

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

Part 2 Products

2.1 MATERIAL

.1 Valves:

.1 Except for specialty valves, to be of single manufacturer.

.2 Valves to be individually tested.

.3 All valves for fire suppression services are ULC listed.

.2 Requirements common to valves, unless specified otherwise:

.1 Pressure-temperature ratings: to ANSI B16.34.

.2 Inspections and tests: to API 598.

.3 Pressure Testing: to MSS SP-61.

.4 Flanged valves:
.1 Face-to-face dimensions: to ANSI B16.10.
.2 Flange dimensions: to ANSI B16.5 with 1.6 mm raised face.

.5 Butt-weld valves:
.1 End-to-end dimensions: to ANSI B16.10.
.2 End dimensions: to ANSI B16.25 bored for standard pipe schedule.

.6 Handwheel: non-heating type with raised rim of die-cast aluminum alloy to ASTM
B85 or malleable iron to ASTM A49.

.7 Markings: to MSS SP-25.

.8 Identification:
.1 Plate showing catalogue number, size, material of body disc, stem seat,

fluid, pressure-temperature rating.
.2 Body markings: manufacturer, size, primary service rating, material

symbol.
.9 CRN registration number required for all products.

2.2 CHECK VALVES

.1 NPS 2 1/2 and over, flanged or butt-weld ends, Class150: swing check.
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.1 Body and multiple-bolted cap: cast steel to ASTM A216/A216M WCB.

.2 Cap studs: to ASTM A193/A193M Type B7.

.3 Cap nuts: to ASTM A194/A194M Type 2H.

.4 Body/cap joint: male-female face with corrugated metallic gasket.

.5 Disc: heat treated corrosion and heat resistant 13% chromium steel.

.6 Seat rings: heat treated corrosion and heat resistant 13% chromium steel, slipped in,
seal welded, ground to match disc.

Part 3 Execution

3.1 INSTALLATION

.1 Install in accordance with manufacturer's recommendations in upright position with stem
above horizontal.

3.2 COMMISSIONING

.1 As part of commissioning activities, develop schedule of valves and record thereon
identifier, location, service, purchase order number and date, manufacturer, identification
data specified above.

END OF SECTION
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Part 1 General

1.1 REFERENCES

.1 American National Standards Institute (ANSI)/American Society of Mechanical Engineers
(ASME)

.1 ASME B1.20.1-1983(R2006), Pipe Threads, General Purpose (Inch).

.2 ASME B16.1-10, Gray Iron Pipe Flanges and Flanged Fittings: Classes 25,125 and
250.

.3 ANSI/ASME B16.5-03, Pipe Flanges and Flanged Fittings: NPS 1/2 through 24.

.4 ANSI/ASME B16.11-09, Forged Fittings, Socket-Welding and Threaded.

.5 ANSI/ASME B16.25-07, Buttwelding Ends.

.6 ANSI/ASME B16.34-04, Valves - Flanged, Threaded and Welding Ends.

.2 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS)

.1 MSS SP-67-02a, Butterfly Valves.

.2 All valves for fire suppression services are ULC listed.

1.2 ACTION AND INFORMATIONAL SUBMITTALS

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

.2 Product Data:

.1 Submit manufacturer's printed product literature, specifications and datasheets for
valves and include product characteristics, performance criteria, physical size, finish
and limitations.

.2 Submit data for valves specified in this section.

.3 Shop Drawings:

.1 Submit shop drawings.

Part 2 Products

2.1 BUTTERFLY VALVES - RESILIENT SEAT - 200 PSIG

.1 Except to specialty valves, to be of single manufacturer.

.2 To be suitable for dead-end service.

.3 CRN registration number required for products.

.4 Sizes:

.1 Wafer or Lug type: NPS 2 to 30.

.2 Grooved end type: NPS 2 to 12.

.5 Pressure rating for tight shut-off at temperatures up to maximum for seat material.
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.1 NPS 2 - 12: 200 psig.

.2 NPS 14 - 48: 200 psig.

.6 Minimum seat temperature ratings to 121 degrees C.

.7 Application: on-off operation.

.8 Operators:

.1 NPS 2 - 6: handles capable of locking in any of ten (10) positions - 0 degrees to 90
degrees. Handle and release trigger - ductile iron. Return spring and hinge pin:
carbon steel. Latch plate and mounting hardware: cadmium plated carbon steel.
Standard coating: black laquer.

.2 NPS 8 - 30: electric supervised open.

.9 Designed to comply with MSS SP-67 and API 609.

.10 Compatible with ANSI Class 125/Class 150 flanges.

.11 Construction:

.1 Body ductile iron.

.2 Disc: aluminum bronze.

.3 Seat: EPDM.

.4 Shaft: 316 stainless steel.

.5 Taper pin: 316 SS.

.6 Key: carbon steel.

.7 O-Ring:EPDM.

.8 Bushings: luberized bronze.

2.2 MOUNTING FLANGES

.1 Class 125 cast iron to ANSI B16.1 or Class 150 steel to B16.5 pipe flanges.

Part 3 Execution

3.1 PREPARATION

.1 Valve and mating flange preparation.

.1 Inspect adjacent pipeline, remove rust, scale, welding slag, other foreign material.

.2 Ensure that valve seats and pipe flange faces are free of dirt or surface irregularities
which may disrupt flange seating and cause external leakage.

.3 Install butterfly valves with disc in almost closed position.

.4 Inspect valve disc seating surfaces and waterway and eliminate dirt or foreign
material.

3.2 INSTALLATION OF VALVES

.1 Install in accordance with manufacturer's instructions.
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.2 Do not use gaskets between pipe flanges and valves unless instructed otherwise by valve
manufacturer.

.3 Verify suitability of valve for application by inspection of identification tag.

.4 Mount actuator on to valve prior to installation.

.5 Handle valve with care so as to prevent damage to disc and seat faces.

.6 Valves in horizontal pipe lines should be installed with stem in horizontal position to
minimize liner and seal wear.

.7 Ensure that valves are centered between bolts before bolts are tightened and then opened and
closed to ensure unobstructed disc movement. If interference occurs due, for example to pipe
wall thickness, taper bore adjacent piping to remove interference.

END OF SECTION



J.D. Higinbotham Building Section 23 05 93
Emergency System Upgrades TESTING, ADJUSTING AND BALANCING FOR HVAC
Project No. R.057968.003 Page 1

Part 1 General

1.1 SUMMARY

.1 TAB is used throughout this Section to describe the process, methods and requirements of
testing, adjusting and balancing.

.2 TAB means to test, adjust and balance to perform in accordance with requirements of
Contract Documents and to do other work as specified in this section.

1.2 QUALIFICATIONS OF TAB PERSONNEL

.1 Submit names of personnel to perform TAB to Engineer Department Representative within
90 days of award of contract.

.2 Provide documentation confirming qualifications, successful experience.

.3 TAB: performed in accordance with the requirements of standard under which TAB Firm's
qualifications are approved:

.1 National Environmental Balancing Bureau (NEBB) TABES, Procedural Standards
for Testing, Adjusting, Balancing of Environmental Systems.

.4 Recommendations and suggested practices contained in the TAB Standard: mandatory.

.5 Use TAB Standard provisions, including checklists, and report forms to satisfy Contract
requirements.

.6 Use TAB Standard for TAB, including qualifications for TAB Firm and Specialist and
calibration of TAB instruments.

.7 Where instrument manufacturer calibration recommendations are more stringent than those
listed in TAB Standard, use manufacturer's recommendations.

.8 TAB Standard quality assurance provisions such as performance guarantees form part of
this contract.

.1 For systems or system components not covered in TAB Standard, use TAB
procedures developed by TAB Specialist.

.2 Where new procedures, and requirements, are applicable to Contract requirements
have been published or adopted by body responsible for TAB Standard used
(AABC, NEBB, or TABB), requirements and recommendations contained in these
procedures and requirements are mandatory.

1.3 PURPOSE OF TAB

.1 Test to verify proper and safe operation, determine actual point of performance, evaluate
qualitative and quantitative performance of equipment, systems and controls at design,
average and low loads using actual or simulated loads
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.2 Adjust and regulate equipment and systems to meet specified performance requirements and
to achieve specified interaction with other related systems under normal and emergency
loads and operating conditions.

.3 Balance systems and equipment to regulate flow rates to match load requirements over full
operating ranges.

1.4 EXCEPTIONS

.1 TAB of systems and equipment regulated by codes, standards to satisfaction of authority
having jurisdiction.

1.5 CO-ORDINATION

.1 Schedule time required for TAB (including repairs, re-testing) into project construction and
completion schedule to ensure completion before acceptance of project.

.2 Do TAB of each system independently and subsequently, where interlocked with other
systems, in unison with those systems.

1.6 PRE-TAB REVIEW

.1 Review contract documents before project construction is started and confirm in writing to
Department Representative adequacy of provisions for TAB and other aspects of design and
installation pertinent to success of TAB.

.2 Review specified standards and report to Department Representative in writing proposed
procedures which vary from standard.

.3 During construction, co-ordinate location and installation of TAB devices, equipment,
accessories, measurement ports and fittings.

1.7 START-UP

.1 Follow start-up procedures as recommended by equipment manufacturer unless specified
otherwise.

.2 Follow special start-up procedures specified elsewhere in Division 23.

1.8 OPERATION OF SYSTEMS DURING TAB

.1 Operate systems for length of time required for TAB and as required by Engineer
Department Representative for verification of TAB reports.

1.9 START OF TAB

.1 Notify Department Representative 7 days prior to start of TAB.

.2 Start TAB when building is essentially completed, including:

.1 Construction affecting TAB.
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.2 Provisions for TAB installed and operational.

.3 Start-up, verification for proper, normal and safe operation of mechanical and associated
electrical and control systems affecting TAB including but not limited to:

.1 Proper thermal overload protection in place for electrical equipment.

.2 Liquid systems:
.1 Flushed, filled, vented.
.2 Correct pump rotation.
.3 Strainers in place, baskets clean.
.4 Isolating and balancing valves installed, open.
.5 Calibrated balancing valves installed, at factory settings.
.6 Systems complete, operational.

1.10 APPLICATION TOLERANCES

.1 Do TAB to following tolerances of design values:

.1 Hydronic systems: plus or minus 5% of water flow at rated head.

1.11 ACCURACY TOLERANCES

.1 Measured values accurate to within plus or minus 5 % of actual values.

1.12 INSTRUMENTS

.1 Prior to TAB, submit to Department Representative list of instruments used together with
serial numbers.

.2 Calibrate in accordance with requirements of most stringent of referenced standard for either
applicable system.

.3 Calibrate within 3 months of TAB.

1.13 SUBMITTALS

.1 Proposed methodology and procedures for performing TAB.

1.14 PRELIMINARY TAB REPORT

.1 Submit for checking and approval of Department Representative, prior to submission of
formal TAB report, sample of rough TAB sheets. Include:

.1 Details of instruments used.

.2 Details of TAB procedures employed.

.3 Calculations procedures.

.4 Summaries.

1.15 TAB REPORT

.1 Format in accordance with referenced standard.
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.2 TAB report to show results in SI units and to include:

.1 Project record drawings.

.2 System schematics.

.3 Actual pump curve plotted from performances at minimum, rated and peak loads.

.4 Comparison of actual pump curve to design pump curve.

.3 Submit six (6) copies of TAB Report to Department Representative for verification and
approval, in English in D-ring binders, complete with index tabs.

1.16 VERIFICATION

.1 Reported results subject to verification by Department Representative.

.2 Pay costs to repeat TAB as required to satisfaction of  Department Representative.

1.17 SETTINGS

.1 After TAB is completed to satisfaction of  Department Representative, replace drive guards,
close access doors, lock devices in set positions, ensure sensors are at required settings.

.2 Permanently mark settings to allow restoration at any time during life of facility. Do not
eradicate or cover markings.

1.18 COMPLETION OF TAB

.1 TAB considered complete when final TAB Report received and approved by Department
Representative.

Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 NOT USED

END OF SECTION
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