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SPEC NOTE DESCRIPTION: This Section specifies the materials, field inspection and installation for cathodic protection.
Part 1 General
1.1 RELATED REQUIREMENTS
SPEC NOTE: Edit the following paragraphs to list documents or Sections with specific information that the reader might expect to find in this Section, but is specified elsewhere. Do not include Division 00 or Division 01 Sections in this listing.
.1 Section [_____]
1.2 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs, deleting those REFERENCE STANDARDS  not required for the specific project.
.1 National Association of Corrosion Engineers (NACE)
SPEC NOTE: The standard contains this sort of info: The cathodic protection criteria in this standard for achieving effective control of external corrosion on buried or submerged metallic piping systems are also applicable to other buried metallic structures. The standard includes information on determining the need for corrosion control; piping system design; coatings; cathodic protection criteria and design; installation of cathodic protection systems; and control of interference currents. The cost of corrosion control is also addressed in the appendices.
.1 NACE RP-01-69-[02], Control of External Corrosion on Underground or Submerged Metallic Piping Systems.
.2 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
.1 Material Safety Data Sheets (MSDS).
1.3 SYSTEM DESCRIPTION
.1 Design Responsibility: NACE certified specialist to select and design cathodic protection system to protect:
.1 Entire telethermics systems, sectionalized as indicated.
.2 Steel manholes.
.3 Other buried steel structures.
1.4 DESIGN REQUIREMENTS
SPEC NOTE: Generally, impressed current cathodic protection systems are best suited for use on existing unprotected systems or structures and where there are exceptionally large areas of bare steel.
.1 General: sufficient anodes for [20]years of operation without replacement, based upon earth resistivity tests performed on site by manufacturer.
.2 Impressed current systems: [high silicon cast iron] [graphite].
.3 Sacrificial anode system:
.1 Base design on [3% of total conduit surface assumed to be bare and application of 2 mA/ft2] [0.0014 mA/m2of total buried conduit surface], conduit-to-soil potential of 0.850 V or more, negative.
.2 Anodes: magnesium.
1.5 ACTION AND INFORMATIONAL SUBMITTALS
.1 Provide submittals in accordance with Section [01 33 00- Submittal Procedures].
.2 Product Data:
SPEC NOTE: Include requests for relevant data to be furnished by the Contractor, before, during or after construction.
.1 Submit manufacturer's printed product literature, specifications and datasheet and include product characteristics, performance criteria, physical size, finish and limitations.
.2 Submit [two]copies WHMIS MSDS - Material Safety Data Sheets in accordance with Section [02 81 01- Hazardous Materials].
.3 Shop Drawings: Submit drawings stamped and signed by professional engineer registered or licensed in [Territory] [Province], Canada, and include:
.1 Soil analysis, details affecting design, calculations, locations of anodes, test stations, routes of connecting cables, installation procedures, wire splicing details, hardware, accessories.
.4 Quality assurance submittals: submit following in accordance with Section [01 45 00- Quality Control].
SPEC NOTE: Specify which test reports are required and identify material to which they are to apply.
.1 Test reports: submit certified test reports for [mobile shelving storage]from approved independent testing laboratories, indicating compliance with specifications for specified performance characteristics and physical properties.
.2 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
SPEC NOTE: When manufacturer's instructions for specific installation requirements are referenced in PART 3 - EXECUTION, include the following paragraph.
.3 Manufacturer's Instructions: submit manufacturer's installation instructions and special handling criteria, installation sequence, cleaning procedures and [_____]
SPEC NOTE: Co-ordinate with FIELD QUALITY CONTROL in PART 3. When manufacturer's services are specified during construction operations to verify installation, include following article for the submittal of instructions and reports. If no field inspections are required, delete the following article.
.5 Manufacturer's Field Reports: submit to manufacturer's written reports within [3]days of review, verifying compliance of Work, as described in PART 3 - FIELD QUALITY CONTROL.
.6 Closeout Submittals:
.1 Provide maintenance data for incorporation into manual specified in Section [01 78 00- Closeout Submittals].
.2 Data to include:
.1 Manual repeating and expanding upon oral operating and maintenance instructions.
.2 Record drawings showing locations of anodes, test stations, routes and cable routes.
1.6 QUALITY ASSURANCE
.1 Pre-Installation Meetings: convene pre-installation meeting [one]week prior to beginning [work of this Section] [on-site installation], with [DCC Representative] [Consultant] [Departmental Representative] [contractor's representative]in accordance with [Section  [01 32 16.06- Construction Progress Schedule - Critical Path Method (CPM)]] [Section  [01 32 16.07- Construction Progress Schedules - Bar (GANTT) Charts]]to:
.1 Verify project requirements.
.2 Review installation and substrate conditions.
.3 Co-ordination with other building subtrades.
.4 Review [manufacturer's]installation instructions and warranty requirements.
SPEC NOTE: Use the following paragraph when manufacturer's services are specified during construction operations to verify the installation and application, and co-ordinate with PART 3 - FIELD QUALITY CONTROL as specified below or co-ordinate with appropriate NMS Section used in project. If no field inspections are required, delete the following paragraph.
.2 Site Meetings: as part of Manufacturer's Services described in PART 3 - FIELD QUALITY CONTROL, schedule site visits, to review Work, at stages listed.
.1 After delivery and storage of products, and when preparatory Work is complete, but before installation begins.
.2 [Twice]during progress of Work at [25%]and [60%]complete.
.3 Upon completion of Work, after cleaning is carried out.
1.7 DELIVERY, STORAGE AND HANDLING
.1 Packing, shipping, handling and unloading:
.1 Deliver, store and handle materials in accordance with Section [01 61 00- Common Product Requirements].
.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.
.2 Waste Management and Disposal:
.1 Separate waste materials for [reuse] [recycling]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal].
1.8 COMMISSIONING
.1 Do commissioning in accordance with Section [01 91 13- General Commissioning (Cx) Requirements].
.2 Manufacturer to commission system and to certify in final written report to [Consultant] [DCC Representative] [Departmental Representative]satisfactory installation and performance.
.3 Provide testing and maintenance program.
.4 Provide additional anodes as required to ensure adequate performance of cathodic protection system for [20]years.
.5 Adjust current to impressed current systems to suit actual site conditions to ensure specified anode life as well as full protection.
.6 Report to include latest estimated life expectancy of anodes.
.7 Retest [6]months after completion of backfilling.
.1 Submit written report to [Consultant] [Departmental Representative] [DCC Representative].
Part 2 Products
SPEC NOTE: Edit the following paragraph to include sustainable requirements related to the construction and verification of this project for attaining environmental performance goals. Choose products and materials with recycled content or resource efficient characteristics whenever possible. Use least toxic and low VOC content sealants, adhesives, sealers and finishes necessary to comply with the requirements of the project.
2.1 SUSTAINABLE REQUIREMENTS
.1 Materials and products in accordance with Section [01 47 15- Sustainable Requirements: Construction].
.1 [_____]
.2 Do verification requirements in accordance with Section [01 47 17- Sustainable Requirements: Contractor's Verification].
2.2 ANODES
.1 7.6 kg magnesium, having following composition: Aluminum: 5.3-6.7% Manganese: 0.15% min. Zinc: 2.5-3.5%Silicon: 0.13% max. Copper: 0.05% max. Nickel: 0.003% max. Iron: 0.003% max.
.1 Other: 0.3% max. Magnesium: remainder.
.2 Cast with perforated steel strap core mechanically secured and silver soldered to anode lead wire.
.3 Anode: completely surrounded by 12.7 mm minimum of packing firmly compacted by vibration in permeable cloth. Packing to pass 100 mesh screen and consist of:
.1 Ground hydrated lime: 75%.
.2 Powdered Wyoming bentonite: 20%.
.3 Anhydrous sodium sulfate: 5%.
2.3 CONDUCTOR AND LEAD WIRES
.1 [#12 type THWN solid copper wire] [As indicated].
2.4 WIRES FOR TEST PURPOSES
.1 [#12 type TWHN solid copper wire] [As indicated].
2.5 ELECTRICAL ISOLATION MATERIALS
.1 Include fittings, flanges, bolts, nuts, washers, gasket materials suitable for service, operating temperatures, pressures.
2.6 COATINGS
.1 Electrically resistant, highly resistant to mechanical damage.
2.7 LINK SEALS
.1 Modular mechanical type consisting of interlocking synthetic rubber links, high strength non-creep glass-reinforced pressure plates, corrosion resistant bolts and nuts.
.2 Sizes, number of links, as recommended by manufacturer.
2.8 BURIED CABLE SPLICES
.1 Copper compression bolts, electrical putty, 19 mm wide rubber insulating tape, 19 mm wide plastic insulating tape.
2.9 CABLE CONNECTIONS
.1 Welded connections:
.1 Materials for welding copper cables to protected work suitable for thermit reaction welding process.
.2 Pressure type:
.1 Clamp type.
Part 3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS
.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheets.
3.2 FIELD INVESTIGATIONS
.1 NACE certified specialist to survey entire route of [conduit] [piping]system at proposed installation depth.
.2 Analyze soil samples for chemical constituents, electrical resistivity, water soluble salt content, calcium, sulphate, chloride, content and pH of soil.
.3 Survey to include other details affecting design:
.1 Details of protected works.
.2 Protective coatings.
.3 Surrounding environment.
.4 Presence of neighbouring metal structures.
.5 Stray currents in vicinity.
.6 Number, locations of foreign utilities.
.7 Proximity of other cathodic protection systems which may affect or be affected by operation of this system.
.4 Submit report to [Departmental Representative] [DCC Representative] [Consultant]indicating soil analysis, type of cathodic protection system recommended.
3.3 ON-SITE SUPERVISION
.1 Cathodic protection system manufacturer's NACE certified corrosion specialist to provide instructions for, and supervision of, installation and commissioning.
3.4 BURIED CABLE SPLICES
.1 Use following procedures:
.1 Strip away 50 mm insulation: attach bolt.
.2 Cover connection with layer of putty.
.3 Wrap with 3 layers half lap rubber insulating tape.
.4 Finish with 3 layers half lap vinyl plastic tape.
3.5 CONNECTION OF WIRES
.1 Use thermal reaction welding process.
.2 Clean to bare metal.
.3 After welding, remove slag, cover with bitumastic coating or other material compatible with original coating.
3.6 COATINGS
.1 Before and after installation:
.1 Inspect for complete coverage.
.2 Patch damaged coating using same material as original coatings.
.2 [Departmental Representative] [DCC Representative] [Consultant]to certify satisfactory installation.
3.7 TEST STATIONS
.1 Locate [at 100 m intervals] [as indicated].
.2 Arrange to permit periodic evaluation and overall effectiveness of cathodic protection system, as follows:
.1 At buildings: house test leads in electrical conduit terminated in waterproof cast iron housing affixed to structure [as indicated].
.2 At every manhole where distance between manholes exceeds 300 m: terminate leads at test station with 450 mm of slack material at ground surface in waterproof cast iron housing encased in concrete.
.3 Test leads terminating in test stations to have at least 500 mm slack lead below grade.
3.8 ELECTRICAL ISOLATION
.1 Isolate protected work into sections [using electrically isolated flanges, bolts, nuts and washers] [as indicated].
.2 Isolate protected work from other buried metallic systems and/or structures, steel reinforced concrete, buildings, piping systems inside buildings.
.3 Provide everything necessary for stray current control.
.4 Select size of wall opening and link seal to ensure complete electrical isolation and watertight joints.
3.9 WIRING
.1 Install to manufacturer's instructions.
.2 [Clamp] [Weld]anode wire directly to protected work using welding procedures approved by manufacturer and run to test stations.
.3 Splice anode wire to common gathering wire laid parallel to protected work and run to test station.
.4 Weld cathode wire to protected work and run to test station.
3.10 WELDING
.1 Welds at protected work: moisture-proofed, covered with coatings compatible with original protective coatings.
3.11 CONTINUITY
.1 Provide joint bonds or other means to ensure that cathodic protection system is installed as designed.
.2 Before backfilling, test for electrical continuity of piping systems.
3.12 BACKFILLING
.1 Supervise backfilling of protected work and cathodic protection systems to ensure that neither is damaged or that cathodic protection systems are not compromised.
.2 Anodes: backfill in neutral earth firmly packed around anodes to eliminate air pockets.
.1 Drench anodes thoroughly in water so that anode packing is saturated.
.2 Immediately, install backfill to 300 mm above anode to prevent drying out.
SPEC NOTE: Ensure that Section 31 23 33.01- Excavating, Trenching and Backfilling includes all special backfill material as required for this Work.
.3 Backfilling: to Section [31 23 33.01- Excavating, Trenching and Backfilling].
3.13 ELECTRICAL SUPPLY
SPEC NOTE: The following article applies to impressed current systems only.
.1 Locations as indicated.
.2 Ensure electrical supply is fully and permanently supervised.
3.14 FIELD QUALITY CONTROL
.1 Site Tests and Inspections:
.1 Test systems to [NACE RP-01-69]recommendations.
.1 Include pipe-to-soil potential and anode current output under all soil conditions.
.2 Test for full supervision of circuitry.
.2 After backfilling, manufacturer's NACE certified corrosion specialist to conduct final inspection.
.3 On completion, submit final report to [DCC Representative] [Departmental Representative] [Consultant].
.4 Indicate in final report latest estimated life expectancy of anodes.
SPEC NOTE: Co-ordinate with Submittals as specified below. When manufacturer's services are specified during construction operations to verify the installation, include the following paragraph. If no field inspections are required, delete the following paragraph.
.5 Manufacturer's Field Services:
.1 Obtain written report from manufacturer verifying compliance of Work, in handling, installing, applying, protecting and cleaning of product and submit Manufacturer's Field Reports as described in PART 1 - SUBMITTALS.
.2 Provide manufacturer's field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions.
.3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY ASSURANCE.
3.15 CLEANING
.1 Proceed in accordance with Section [01 74 11- Cleaning].
.2 On completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.
3.16 DEMONSTRATION AND TRAINING
.1 Arrange for [manufacturer] [installer]to [demonstrate to] [train]owner's personnel on aspects of system design, and in operation and maintenance of [equipment]in accordance with Section [01 79 00- Demonstration and Training].
END OF SECTION

