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SPEC NOTE DESCRIPTION: This Section specifies the steel and FRP materials, components and installation for the outdoor and indoor distribution systems for petroleum products.
SPEC NOTE: SUSTAINABLE: This Section specifies sustainable requirements related to the Construction and Verification of this project for attaining environmental performance goals.
SPEC NOTE: See Section 33 65 26- Telethermics Insulated and Plastic Jacketted Systems for specifications for factory fabricated, insulated and jacketted systems.
SPEC NOTE: Specifier to review the new Canadian Environmental Protection Act guidelines on secondary containment in piping which have not received official federal endorsement at the time of this review for update.
SPEC NOTE: This Section 23 11 26has been renumbered to meet the recommendations of the MasterFormat 2004 classification system. Prior to January 2005, this NMS section was numbered Section 15193 - Petroleum Products Distribution System - Steel and FRP in accordance with MasterFormat 1995.
Part 1 General
1.1 SUMMARY
SPEC NOTE: Do not use the following paragraph for Federal Government projects.
.1 Section Includes:
.1 Steel and FRP materials, components and installation for the outdoor and indoor distribution systems for petroleum products.
SPEC NOTE: SUSTAINABLE: Edit the following paragraph to include specific sustainable requirements of this Section.
.2 Sustainable requirements for construction and verification.
.1 [_____]
.3 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 for the specific project.
.1 American National Standards Institute (ANSI)/American Society of Mechanical Engineers (ASME)
.1 ANSI/ASME B16.11-[2001], Forged Fittings, Socket-Welding and Threaded.
.2 American Petroleum Institute (API)
.1 API 5L-[04], Specification for Line Pipe [43rd Edition].
.2 API 6D-[R2002], Specification for Pipeline Valves (Gate, Ball, and Check Valves) [22nd Edition].
.3 API 1102-[02], Steel Pipelines Crossing Railroads and Highways [6th Edition].
.4 ANSI/API 1104-[01], Standard for Welding Pipeline and Related Facilities [19th Edition].
.3 American Society for Testing and Materials International (ASTM)
.1 ASTM A48/A48M-[03], Standard Specification for Grey Iron Castings.
.2 ASTM A181/A181M-[01], Specification for Carbon Steel Forgings, for General Purpose Piping.
.3 ASTM A193/A193M-[05], Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for High-Temperature Service.
.4 ASTM A194/A194M-[04a], Standard Specification for Carbon and Alloy-Steel Nuts for Bolts for High Pressure or High Temperature Service, or Both.
.5 ASTM A216/A216M-[2004], Standard Specification for Steel Castings, Carbon, Suitable For Fusion Welding, for High-Temperature Service.
.6 ASTM D2310-[01], Standard Classification for Machine-Made "Fiberglass" (Glass-Fiber-Reinforced Thermosetting-Resin) Pipe.
.7 ASTM D2517-[05], Standard Specification for Reinforced Epoxy Resin Gas Pressure Pipe and Fittings.
.8 ASTM D2996-[01], Specification for Filament-Wound, "Fiberglass" (Glass-Fiber Reinforced Thermosetting Resin) Pipe.
.4 CSA Groupe (CSA)
.1 CSA C22.1 SB-[02], Canadian Electrical Code, Part 1 (19th Edition), Safety Standard for Electrical Installations (Spiral-bound).
.2 CSA W47.1-[03], Certification of Companies for Fusion Welding of Steel Structures.
.3 CSA W48-[01], Filler Metals and Allied Materials for Metal Arc Welding.
.4 CSA W178.2-[01], Certification of Welding Inspectors (Developed in co-operation with the Canadian Welding Bureau).
.5 Department of Justice Canada (Jus)
.1 Canadian Environmental Assessment Act (CEAA), 1995, c. 37.
.2 Canadian Environmental Protection Act (CEPA), 1999, c. 33.
.3 Transportation of Dangerous Goods Act (TDGA), 1992, c. 34.
.6 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
.1 Material Safety Data Sheets (MSDS).
.7 National Research Council Canada (NRC)
.1 National Fire Code of Canada [2015](NFC).
.8 Transport Canada / Canadian Transport Commission
.1 General Order No. 0-32, Regulations Respecting the Design, Location, Construction, Operation and Maintenance of Stationary Bulk Storage for Flammable Liquids [SOR /85-472].
1.3 ACTION AND INFORMATIONAL SUBMITTALS
.1 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 in accordance with Section [01 33 00- Submittal Procedures]. Include product characteristics, performance criteria, and limitations.
.1 Submit [two]copies of Workplace Hazardous Materials Information System (WHMIS) Material Safety Data Sheets (MSDS) in accordance with Section [01 33 00- Submittal Procedures].
.2 Shop Drawings:
.1 Submit shop drawings in accordance with Section [01 33 00- Submittal Procedures].
.1 Shop drawings: Submit drawings stamped and signed by professional engineer registered or licensed in [Territory] [Province], Canada.
.2 Indicate following:
.1 Pipe network plan.
.2 Pump house and equipment layout.
.3 Connections at distribution points.
.4 Type and location of valves, strainers, disconnect and pipe couplings.
.5 [_____]
.3 Quality assurance submittals: submit following in accordance with Section [01 33 00- Submittal Procedures].
.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
.2 Instructions: submit manufacturer's installation instructions.
.1 [Departmental Representative] [DCC Representative] [Consultant]will make available [1]copy of systems supplier's installation instructions.
1.4 QUALITY ASSURANCE
.1 Qualifications:
.1 Welders certified in accordance with [CSA W47.1S1] [API 1104] [CSA W47.1].
.1 Assign identification number to welder[s].
.2 Submit records of welder's certification and test results to [Consultant] [Departmental Representative] [DCC Representative].
.2 Inspectors:
.1 Weld inspectors certified in accordance with CSA W178.2.
.2 Inspectors to submit records of inspections and test results to [Consultant] [Departmental Representative] [DCC Representative].
.2 Regulatory Requirements: work to be performed in compliance with [CEAA,] [applicable Provincial /Territorial regulations] [TDGA,] [CEPA,].
.3 Health and Safety:
SPEC NOTE: Use the following paragraph for PSPC projects.
.1 Do construction occupational health and safety in accordance with Section [01 35 29.06- Health and Safety Requirements].
1.5 DELIVERY, STORAGE, AND HANDLING
.1 Packing, shipping, handling and unloading:
.1 Deliver, store and handle in accordance with manufacturer's written instructions and Section [01 61 00- Common Product Requirements].
.2 Waste Management and Disposal:
.1 Construction/Demolition Waste Management and Disposal: separate waste materials for [reuse] [recycling]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal].
.2 Place materials defined as hazardous or toxic in designated containers.
.3 Handle and dispose of hazardous materials in accordance with [CEPA,] [Regional and Municipal,] [TDGA,]regulations.
1.6 SITE CONDITIONS
.1 Environmental Requirements:
.1 Safeguard natural streams, waterways and storm drainage systems from possible contamination in accordance with authority having jurisdiction.
Part 2 Products
2.1 SUSTAINABLE REQUIREMENTS
SPEC NOTE ENVIRONMENTAL: Choose products and materials with recycled content or resource efficient characteristics whenever possible. Use least toxic sealants, adhesives, sealers and finishes necessary to comply with the requirements of the project.
.1 Materials and products in accordance with Section [01 47 15- Sustainable Requirements: Construction].
.1 [_____]
2.2 STEEL PIPING
SPEC NOTE: Design piping system containing flammable and combustible liquid to work to maximum anticipated working pressures and operating temperatures likely to be encountered within system.
.1 Pipe: to API5L, schedule[40].
.2 Fittings: [unless otherwise indicated,]welding type, carbon steel, seamless or resistance weld. Wall thickness same as corresponding pipe size.
SPEC NOTE: Bronze flanges for pipes NPS2 and smaller may be used on copper or brass pipe where permitted.
.3 Flanges: [cast] [forged]carbon steel, raised face, weld neck, to ASTM A181/A181M, Grade II Class 150, [1]MPa.
.4 Bolting materials:
.1 Bolts: carbon steel to ASTM A193/A193M.
.2 Nuts: carbon steel to ASTM A194/A194M.
.3 Gasket: capable of chemically withstanding fluids and temperatures of 650 degrees C.
.5 Joints:
.1 Buried: welded, except at connections to tanks and equipment where unions are used.
.2 Aboveground: threaded joints using compound approved by [Consultant] [DCC Representative] [Departmental Representative]for product being handled.
.3 Welded joints: [conform to provincial, federal and municipal regulations]or [requirements of CSA W47.1 and CSA W47.1S1].
.6 Flexibility: pipelines connected to buried tanks, except straight fall lines and test valves:
.1 Arrange to permit tank settlement.
.2 Provide double swing joints.
.7 Corrosion and product protection:
.1 Protect piping against external corrosion by [and/or] [tar coating] [painting] [wrapping] [[impressed current] [sacrificial anode] cathodic protection.]
2.3 FRP PIPING
.1 FRP piping: to [ASTM D2996] [ASTM D2517] [ASTM D2310].
2.4 VALVES
.1 Steel without copper bearing alloy: to API 6D. Class 150, 1 MPa.
.2 NPS 1 1/2 and smaller: [_____]
.3 Gate valves NPS2 and larger: to ASTM A216/A216M, Grade WCB, [parallel disc] [stainless steel] [carbon steel] [floating metal disc], OS&amp;Y, flanged ends.
.4 Plug valves [socket weld] [flanged]ends: Class 300, 2 MPa, bolted bonnet, tapered plug and seat, carbon steel body and trim with plug, Teflon lining.
.5 Glands and valve seats: materials resistant to conveyed fluid.
.6 Rising stem or other indicating valves: where necessary, to establish visually whether valves are open or shut.
2.5 VALVE CHAMBERS AND VALVE BOXES
SPEC NOTE: If valve chambers or valve boxes are required, co-ordinate with Sections 03 20 00- Concrete Reinforcing, 03 30 00- Cast-in-Place Concrete and 03 41 00- Precast Structural Concrete.
.1 Covers and frames: cast grey or ductile iron to withstand distributed loading of 210 kN/m2for maximum loading of 45 tonnes per unit.
.2 Wall sleeves: to Section [21 05 01- Common Work Results for Mechanical].
.3 Ladder rungs: 22 mm diameter [galvanized steel] [aluminum].
2.6 IDENTIFICATION
.1 Valves: identify with tags, octagonal [enamelled metal] [anodized aluminum], [[red] , with green circle for combustible liquid,]flammable liquids resistant, fireproof, permanently inscribed with clear legible characters.
.2 Flammable and combustible liquids pipe: label in accordance with Section [23 05 53.01- Mechanical Identification].
2.7 PUMPS
.1 General: [positive displacement] [[vertical] [horizontal] turbine], heavy duty ductile iron construction, [belt] [direct]drive, pressure rated up to 1.75 MPa.
.2 Gasoline driven pumping units: equip with explosion-proof ignition systems and exhaust spark arrestors, setting [1.4 to 1450]kPa.
.3 Capacity: [_____].[_____]
.4 Relief valve: [integral] [external]mounted, factory set at [_____]
.5 Duplicate control switches: to shut down pump in event of emergency.
SPEC NOTE: Check with designs for requirements of mechanical seals.
.6 Mechanical seal: [_____]
.7 Explosion proof protection: pump motors, switchgear, and electrically operated controls, in locations specified in Canadian Electrical Code, Part 1, Section 20: explosion-proof design and type.
.8 Pumps for transfer of liquids from bulk storage to storage tanks or dispensing units: control equipment to ensure that system cannot be subjected to pressures above design working pressure.
2.8 PRESSURE REGULATOR
.1 Constant pressure type, ductile iron, with ss trim.
.2 Size and capacity: [NPS [_____] ] [as indicated]. Pressure range [0]to [1450]kPa, set at [_____]
2.9 STRAINER
.1 Duplex style, cast iron body: to ASTM A48, malleable iron exterior trim, stainless steel baskets with 0.8 mm perforations, [flanged] [screwed]ends, Class [125,], [860]kPa ANSI pressure rating.
2.10 FILTER/SEPARATORS
.1 To remove water and solids to level of cleanliness approved by [Departmental Representative] [Consultant] [DCC Representative].
.2 Sampling connections on inlet and discharge connections.
2.11 PRESSURE GAUGES
.1 Pressure Gauges: to Section [23 05 19.01- Thermometers and Pressure Gauges - Piping Systems].
.2 Scale markings: [0]to [2.0]kPa.
2.12 PETROLEUM PRODUCT METRES
.1 Capacity: [_____][_____]
.2 Range:
.1 Metres: tested and certified by manufacturer for accuracy within plus or minus 0.2% between 20% and 100% of rated capacity.
2.13 ANCHORS AND GUIDES
.1 [As indicated].
2.14 PROVISIONS FOR EXPANSION
.1 [_____]
Part 3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS
.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.
3.2 HANDLING
.1 Protect and shield pre-coated equipment and piping.
3.3 SITE WORK
SPEC NOTE: Based on site reports, state what will be considered as rock excavation.
.1 Do work in accordance with Section [01 35 43- Environmental Procedures].
.2 Support underground piping on, and backfill with, minimum 300 mm washed graded sand, in accordance with Section [31 23 33.01- Excavating Trenching and Backfilling].
.3 [DCC Representative] [Departmental Representative] [Consultant]to approve alignment of piping system before welding or bolting.
.4 [Consultant] [Departmental Representative] [DCC Representative]to authorize pre-assembly and bending of pipes. Follow [DCC Representative's] [Departmental Representative's] [Consultant's]instruction.
3.4 COATINGS
SPEC NOTE ENVIRONMENTAL: The Environmental Choice guideline CCD-047a, CCD-047b, CCD-047c, CCD-048 and the Master Painters Institute list of Green Approved Products provides acceptable standards for products that provide reduced environmental impacts.
.1 Clean surfaces to base metal. Store clean pipe for short time period in sheltered dry location.
.2 Shop application; prefabricated piping sections are limited to [15]m maximum length.
SPEC NOTE: Specify type of coating. Specify reinforcement materials if required to be imbedded in coating for tensile strength and prevention of embrittlement cracking.
.3 Reprime mill primed pipe before coating.
.4 Coating: [mastic] [coal tar] [asphalt]to manufacturer's recommendations.
3.5 FRP PIPING
.1 Install in accordance with manufacturer's instructions.
3.6 ANCHORS AND GUIDES
.1 Install anchors and guides [at following points] [as indicated]:
.1 Connections to pump[s].
.2 Connections to storage tanks.
.3 At changes of pipe sizes.
.4 At branch line take offs.
.5 At changes of piping directions.
.6 At terminal points.
.7 Elsewhere as indicated.
3.7 PROVISION FOR EXPANSION
.1 Install [offsets] [loops]as indicated.
3.8 SUPPORTS
SPEC NOTE: Overhead pipework shall not be supported from building structure if weight of fuel plus pipework would cause an excessive load.
.1 Above-ground piping: prevent excessive vibration and stress on adjacent equipment.
.2 Underground piping: support on undisturbed soil, where practical. Where not practical to support piping on undisturbed soil, support on 150 mm of washed compacted sand. Back-fill top and sides with at least 300 mm of washed sand, in accordance with Section [31 23 33.01- Excavating, Trenching and Backfilling], compacted layers not less than 300 mm deep.
3.9 PROTECTION
.1 Protect piping system from damage by vehicular traffic using guard devices, marked with [fluorescent markers] [painted with warning colours].
3.10 SLEEVES
.1 Install where pipes pass through walls or floors. Firestop around pipes.
3.11 LOCATION OF PIPEWORK
.1 General: locate not to constitute hazard to personnel, buildings or equipment.
.2 Above-ground outdoor piping:
.1 Do not locate on exterior walls constructed of combustible material.
.2 Do not locate above roofs, windows, or door openings.
.3 Locate above roofs only if roofs are of non-combustible, non-soluble and impermeable materials, and if provision is made to collect spilled fuel from surface of flat roof.
.3 Underground pipework: locate at least 300 mm away from foundations of building structure, except where piping enters building.
.4 Piping passing under railway tracks and roadways: install in conformance with Canadian Transport Commission, General Order No.0-32, Part 5, and API 1102.
.5 Flammable or combustible liquids pipework:
.1 Do not install in service tunnels or pedestrian traffic areas.
.2 Locate above-ground where it enters building. Provide with outside control valves at point of entry.
3.12 INDOOR INSTALLATION
.1 Install to approval of authority having jurisdiction.
.2 Take most direct route possible or practicable.
.3 Support overhead or locate in trenches which contain no other services.
.4 Trenches to have trapped drainage system. Leaks or spillage from trench not to enter sanitary or storm water systems or natural waterways. Provide positive ventilation of trench to outdoors or fill with sand, [as indicated].
.5 Install overhead piping close to ceiling or beams or along walls, where possible. Support from building structure at least 1800 mm from floor.
.6 Steel frame buildings: use bolted clips or pipe hangers attached to flanges with retaining strap.
.7 Concrete ceilings: use through bolts or poured-in-place expansion shields.
.8 Hanger spacing:
.1 Up to NPS11/4, 3700 mm.
.2 NPS 1 1/2 and over, 4600 mm.
.3 Design to prevent lateral movement.
.9 Exposed risers: protect against mechanical damage by installing:
.1 Adjacent to walls or pilasters.
.2 Between flanges of steel columns.
.3 Guards.
.10 Pipework above floor level inside buildings from above-ground outdoor storage tanks: cover with "anti-sweat" insulation.
.11 Install loops or swing connections to compensate for pipe movement.
.12 Install heating systems for piping systems in accordance with Part 4 of the NFC, subsection 4.5.8, "Heating of Piping Systems".
.13 Do not jeopardize fireproofing of structural elements or fire separations.
3.13 VALVES
.1 Install valves to control flow and to isolate equipment at following locations:
.1 Loading and unloading connections;
.2 Fill and withdrawal connections of above-ground tanks;
.3 Upstream of liquid level control valves or fill lines to underground tanks;
.4 Branch lines at points of connection to main line;
.5 Main line from pumping station;
.6 Intermediate points of fuel lines longer than [_____]
.7 Each side of water crossing or railroad crossing;
.8 Suction and discharge of pumps [except suction side of vertical pump in an underground tank]:
.9 At equipment requiring periodic servicing such as filters, metres and automatic equipment.
.2 [Do not connect diaphragm valves between air and liquid systems].
.3 Install globe valves with packing on low-pressure side.
.4 Use steel valves to isolate cast iron metres.
3.14 PUMPS
.1 Pumps installed above-ground and outside buildings: locate at least 3 m from building line and 1.5 m from building openings.
.2 Pumps located indoors: install in rooms having liquid-tight wall floor joints, correct fire-rated separation around storage area, and ventilation meeting requirements of National Fire Code of Canada (NBC), Part 4 Subsection 4.5.8, Rooms for Container Storage.
.3 Pumps installed in pits: pits large enough to provide inspection and maintenance. Provide tight-fitting cover.
.4 Install duplicate control switches at pump location or at a second remote location approved by [Consultant] [Departmental Representative] [DCC Representative].
.5 Anchor pumps to base. Protect from impact and damage from vehicular traffic.
3.15 PETROLEUM PRODUCT METERS
.1 Install metres at points of distribution where an accurate record of oil usage is required, [as indicated].
3.16 WELDING
SPEC NOTE: Specify method of welding joints i.e., oxyacetylene process or electric welding.
.1 Do work in accordance with API 1104, and Section [23 05 17- Pipe Welding].
.2 Make joints in accordance with manufacturer's recommendations.
.3 Use bevelling machine to produce bevel cuts.
.4 Electrodes: to CSA W48.
.5 Welds: full penetration. [Provide split backing ring for field joints above NPS2 or as indicated]. Use welding sockets for joints NPS2 or smaller, conforming to ANSI/ASME B16.11.
.6 Make branch connections with welding tees or forged branch outlet fittings.
.7 Weld buried piping, regardless of size.
.8 Leave welds uncovered until inspected and approved by [Consultant] [DCC Representative] [Departmental Representative].
SPEC NOTE: Delete the following paragraph when  radiographic is not required.
.9 Radiograph [20]% of total line joints, over full circumference selected at random by [DCC Representative] [Consultant] [Departmental Representative]. If radiographed joints fail to meet requirements, test all welds made by welder responsible.
.10 Replace welds which fail to meet API 1104 requirements.
3.17 PRE-ASSEMBLY OF PIPING SYSTEMS
.1 Obtain [DCC Representative's] [Departmental Representative's] [Consultant's]approval for pre-assembly of sections of pipe systems. Seal pipes against infiltration of dirt and moisture.
3.18 FIELD QUALITY CONTROL
.1 Testing:
.1 Prior to testing, remove foreign matter, flush piping and equipment using same petroleum product as one being transported.
.2 Dispose of testing and flushing liquid to approval of authority having jurisdiction.
.3 Pressure test with [nitrogen] [air]or liquid approved by [Consultant] [DCC Representative] [Departmental Representative]to at least 1.5 times maximum operating pressure. Submit certificate of tests and test results to [Departmental Representative] [DCC Representative] [Consultant].
.4 Isolate tanks from piping system pressure tests.
.5 Test piping systems and pumps with [compressed air]to 700 kPa. Hold pressure for 24 hours.
.6 Perform liquid pressure test using same petroleum product as one being transported to [_____]
.7 Should there be loss of pressure, soap test each weld or use tracer gas with compressed air as directed by [Departmental Representative] [Consultant] [DCC Representative].
SPEC NOTE: SUSTAINABLE: Include verification requirements specific to project.
.2 Verification requirements in accordance with Section [01 47 17- Sustainable Requirements: Contractor's Verification], include:
.1 Materials and resources.
.2 Storage and collection of recyclables.
.3 Construction waste management.
.4 Resource reuse.
.5 Recycled content.
.6 Local/regional materials.
.7 Low-emitting materials.
3.19 CLEANING
.1 Proceed in accordance with Section [01 74 11- Cleaning].
.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.
END OF SECTION

