SECTION 02668


FUSION EPOXY LINING AND COATING


PART 1 - GENERAL


1.01	work included


A.	Fusion epoxy lining and coating by the fluidized bed or electrostatic spray process to provide both external and internal corrosion protection for welded and flanged steel water systems


B.	Repair of fusion epoxy coating of underground piping


1.02	RELATED WORK


A.	Section 01410 - Testing Laboratory Services


B.	Section 02600 - Utility Distribution Systems


C.	Section 02610 - Utility Distribution Piping


D.	Section 02645 - Utility Valves


E.	Section 02650 - Utility System Identification


F.	Section 02655 - Painting Piped Utility Material


G.	Section 02666 - Cathodic Protection


H.	Section 02667 - Corrosion Protection


I.	Section 15992 - Cleaning, Testing, and Disinfecting Piping System


1.03	CODES AND REFERENCES


Comply with all of the following:


A.	Section 15010, Part 1.05 - Codes and Standards


B.	American Society for Testing and Materials (ASTM)


1.	ASTM D 149 Dielectric Breakdown Voltage and Dielectric Strength of Solid Electrical Insulating Materials at Commercial Power Frequencies


2.	ASTM D 570 Water Absorption of Plastics


3.	ASTM D 1002 Strength Properties of Adhesives in Shear by Tension Loading


4.	ASTM D 2583 Indentation Hardness of Rigid Plastics by Means of a Barcol Impressor


5.	ASTM G 8 Cathodic Disbonding of Pipeline Coatings


C.	American Water Works Association (AWWA)


1.	AWWA�C 213 Fusion-Bonded Epoxy Coating for the Interior and Exterior of Steel Water Pipelines


D.	Steel Structures Painting Council (SSPC)


1.	SSPC�SP 10 Near-White Blast Cleaning


1.04	SUBMITTALS


Comply with all of the following:


A.	Section 15010, Part 1.15 - Review of Materials.


B.	Testing:


1.	Provide three certified copies of test procedures, test logs, and test results to show satisfactory completion of all testing specified.


2.	Certify in writing that the lining and coating have been tested and satisfactorily used for demineralized water, for direct underground burial in utility piping systems, and for industrial process piping systems for a period of at least five years.


3.	If requested by the University, submit coated test specimens to the University for testing to verify compliance with subpart 2.03 Lining and Coating Material," of this section and to determine suitability of the coating for the project.


C.	Certificates:


1.	Materials:  Certify in writing that the coating materials will meet the performance and requirements of subpart 2.03 of this section.


2.	Applicator:  Certify in writing that the applicator is qualified by experience, facilities, and personnel to apply the specified 100% dry powder resin by the fluidized bed or electrostatic spray process.  Applicator's shop shall be a closed, dust-free, heated building.


1.05	QUALITY ASSURANCE


A.	All lining and coating work is subject to inspection and testing by the University.  This includes inspection of facilities, inspection of welding, surface preparation, and holiday and thickness testing of finished coating.


B.	Notify the University when surface preparation is complete and ready for inspection, and when coating and wrapping is complete and ready for inspection, both in shop and in field.


C.	Coated piping shall not be shipped from the shop, nor shall piping in the field be closed up or backfilled, until coating is approved by the University.


D.	Repair all coating damage, holidays, or other deficiencies to the satisfaction of the University.


PART 2 - PRODUCTS


2.01	ELECTRICAL HOLIDAY DETECTOR


The holiday detector shall be equipped with an audible bell signal that is responsive to a spark jumping between the electrode and the metal structure; Tinker and Rasor "AP," KD Company, or equal.


2.02	THICKNESS GAUGE


Magnetic-type thickness gauge; Elcometer, Microtester, or equal.


2.03	LINING AND COATING MATERIAL


A.	Acceptable Manufacturers:


1.	Fluidized-Bed Method:  3M Company "Scotchkote�206N" or equal (no known equal).


2.	Electrostatic-Spray Method:  3M Company "Scotchkote�134," Lilly Powder Coating, Inc. "Pipeclad 1500 Red," or equal.


3.	Substitutions:  In accordance with provisions of section [01010.] [01011.]


B.	Material:  100% solids, fusion bonded, thermosetting epoxy resin powder.  Lining and coating material and application shall be designed for direct underground burial and for use with demineralized water from 32-150ºF (0-66ºC) with velocities up to 30�feet per second (9�m/sec).


C.	The finished coating shall equal or exceed the following physical properties and requirements:


1.	Dry Coating Thickness:  12 mil (0.3�mm) minimum.


2.	Adhesion Test:  3000 psi (20�700�kPa) when pulling apart two 1/2-inch (13-mm) diameter coated rods joined by coating, using an Instron testing machine.


3.	Adhesion-Shear Test:  4000 psi (27�600�kPa) when pulling apart two coated panels with 1/2- x 1/2-inch (13-�x�13-mm) overlap jointed by coating, using an Instron testing machine and testing in accordance with ASTM�D�1002.


4.	Impact:  160 inch-pound (18�J) minimum by Gardner 5/8-inch (16-mm) radius tester.


5.	Hardness:  17 Barcol, in accordance with ASTM�D�2583.


6.	Abrasion Resistance:  Maximum 0.08 grams weight loss by Tabor CS-17 Abraser, 1000 grams per weight, 5000 cycles.


7.	Thermal Shock:  10 cycles no effect at 310-1000ºF (155-540ºC), 4- x 4-inch (100-�x�100-mm) coated panel.


8.	Electric Strength:  1.2�kV/mil (48�kV/mm) of thickness, in accordance with ASTM�D�149.


9.	Water Immersion:  0.76-gram maximum weight gain, in accordance with ASTM�D�570.


10.	Salt Crock:  Disbondment diameter 48 mm, average at 90 days, 1.5�V in 3% ASTM�G�8 salt solution.


11.	Operating Temperature Range:  0 to 150ºF (-18 to +66ºC) wet, 0 to 250ºF (-18 to +121ºC) dry.


12.	Shall be weldable without cut-back of coating.


2.04	AMINE-CURED ROOM-TEMPERATURE-CURING EPOXY RESIN COATINGS (FOR TOUCH-UP)


A.	Fluidized Bed Process:  3M Company "Scotchkote 312" or equal (no known equal), for touching-up 3M Company "206N."  When touching-up "Scotchkote 203" coatings on existing pipe, use 3M Company "306."


B.	Electrostatic Spray Method:


1.	3M Company "Scotchkote 134" or equal, for touching up 3M Company "134."


2.	Lilly Powder Coating, Inc. "Pipeclad" patch compound or equal, for touching up Lilly "Pipeclad 1500 Red."


C.	Substitutions:  In accordance with provisions of section [01010.] [01011.]


2.05	SOURCE QUALITY CONTROL


A.	Shop Tests:  The finish coating on all epoxy-lined and coated piping and accessories shall be proven satisfactory by the following shop tests which shall be performed by the Subcontractor's independent testing laboratory.  Refer to section 01410 "Testing Laboratory Services." 


1.	Holiday Tests:  Perform an electrical holiday-detection inspection on all coated and/or wrapped underground piping systems.


a.	The inspection shall be made by a skilled operator using an electrical holiday detector.  Low-voltage, wet-sponge type detectors are not acceptable.  Operate the detector unit at the voltage between the electrode and the coated pipe recommended by the coating manufacturer, or approximately 100�V/mil (4�kV/mm) of coating thickness.


b.	Minimize the electrical resistance in the holiday detector's ground-return system, which consists of the ground wire and the coated metal pipe.  Where possible, make direct electrical connection between the detector and the metal structure.


c.	Repair all holidays to the satisfaction of the University.


2.	Coating Thickness:  Determine the thickness of coated surfaces by use of a magnetic-type thickness gauge.


PART 3 - EXECUTION


3.01	SURFACE PREPARATION


A.	General:


1.	All joints over which coating is to be applied shall be continuous, solid welded.


2.	Grind all welds smooth.  Welds shall be free of pits, craters, cracks, porosity, high spots, and pockets.


3.	Form or grind all outside corners and edges to a radius of at least 1/16 inch (1.5�mm).


4.	Form, grind, or machine all inside corners to provide smooth corners with a radius of at least 1/16 inch (1.5�mm).


5.	Surfaces to be coated shall be clean, free of grease, oil, and finger marks.  Use a non-organic solvent approved by the University for cleaning when required.


B.	After cleaning, all surfaces shall be abrasive blasted to near-white metal in accordance with SSPC�SP�10.


1.	Abrasive blasting shall remove all mill scale, rust, paint, or other foreign matter.


2.	The surface shall be a uniform gray color and shall be slightly roughened to form a suitable anchor pattern of approximately 2 mil (0.05�mm).


3.	Remove all blasting grit and dust from surfaces by brush or industrial vacuum.


4.	Ensure that the freshly blasted surface remains free of moisture, rust, dust, and other impurities.


C.	Apply the lining and coating within three hours of the abrasive blasting operation.


3.02	COaTING AND LINING APPLICATION


A.	Use either the fluidized-bed method or the electrostatic-spray method for coating and lining application.  The coating shall be fusion bonded using 100% dry powder resins.  Materials and application requirements shall be in accordance with AWWA�C�213.


1.	Equipment, including oven, fluidized bed, and application devices, shall be capable of handling at least 10 foot (3�m) long spool pieces with elbows, tees, and flanges.


2.	The finish coating thickness shall be at least 12 mil (0.3�mm).  Avoid heavy buildups over 25 mil (0.6�mm) thick.


3.	Follow the coating manufacturer's instruction and recommendations for the coating process, including time-temperature relationships for preheating, immersion in fluidized bed, and post curing.


B.	Preheat the cleaned pipe spools and accessories uniformly in a suitable oven to the required coating temperature.  This temperature varies between 375ºF and 475ºF (191ºC and 246ºC) depending upon the coating thickness required and the mass and thickness of the piece being coated.


C.	Maintain the temperature of the preheated piece immediately before immersion in the fluidized bed within (�10ºF ((�6ºC) of the required temperature.  Monitor the temperature of each piece with an optical pyrometer or other method approved by the University.


D.	Post-cure immediately following removal from the fluidized bed.


1.	It is preferred that post-curing be accomplished in an oven.


2.	Completely cure the coated pipe spools before they are holiday tested and before they leave the coating shop.


3.03	MASKING FLANGE FACES


A.	Do not coat flange faces.


B.	Mask the face of the flange with heat-resisting tape during the coating operation.


3.04	WELDING AND COATING OF SPOOL PIECE SECTIONAL JOINTS AND FIELD JOINTS


A.	Join together coated sections of spool pieces more than 10 feet (3�m) long and larger than 6 inch (150�mm) diameter by welding, followed by grinding, abrasive blasting, and coating of the welded joint inside and out.  Inside surface of joints on pipe 16 inches (400�mm) diameter and smaller requires preparation and coating only where joint is within 3 feet (900�mm) of end of pipe section.


B.	Perform all work in the shop, except for final fit-up and field connections which shall be accomplished in the field.


1.	Mask the ends of the coated sections of spool pieces (to be welded together after coating) with heat-resisting tape, approximately 1-1/2 inches (38�mm) back from end, prior to preheating and application of the coating.


2.	After completion of post-curing, remove tape and weld spool-piece sections together.  To prevent damage to the coating from sparks and weld spatter, cover at least 2 feet (600�mm) on either side of the welded joint with suitable material.


3.	Grind the welded joints smooth and abrasive blast in accordance with subpart 3.01 "Surface Preparation," of this section.  Feather the edge of the coating by grinding.


4.	Within one hour of abrasive blasting, coat the joint with amine-cured room-temperature-curing epoxy resin.


a.	Apply coating in two or more coats as required to obtain a dry film thickness of at least 12 mil (0.3�mm).


b.	Apply in accordance with the coating manufacturer's instructions.


c.	Recommendation:  Use infra-red heat lamps to accelerate curing.


3.05	FIELD-WELDED JOINTS


Tape-wrap exterior surfaces of field-welded joints in accordance with section 02667.


3.06	FIELD QUALITY CONTROL


A.	The finished coating and wrapping on epoxy lined and coated piping shall be proven satisfactory by the following field tests which shall be performed by the Subcontractor's independent testing laboratory.  Refer to section 01410 "Testing Laboratory Services." 


1.	Holiday Tests:  Test all exterior surfaces of the piping, including all field coated surfaces, for discontinuities.


2.	Coating Thickness:  Determine the thickness of field-coated surfaces by use of a magnetic-type thickness gauge.


3.07	COATING REPAIRS


A.	Repair damaged coating and minor discontinuities in the shop, or in the field if damage occurred during handling or installation.


B.	Clean discontinuities and damaged area, and grind or abrasive blast to near-white metal in accordance with subpart 3.01 "Surface Preparation," of this section.


1.	Feather the edge of the coating by grinding.


2.	Within one hour of completing surface preparation, coat the area with amine-cured room-temperature-curing epoxy resin.


a.	Apply in two or more coats as required to obtain a dry film thickness of at least 12 mil (0.3�mm).


b.	Apply in accordance with the coating manufacturer's instructions.


END OF SECTION
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