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1. CARBON STEEL PIPE: ASTM A53/ A53M GRADE B, ASTM A106/ A106M GRADE B, OR CARBON STEEL PIPE: ASTM A53/ A53M GRADE B, ASTM A106/ A106M GRADE B, OR API SPEC 5L GRADE B. PIPING LARGER THAN 2 INCHES SHALL BE STANDARD WEIGHT. PIPING 2 INCHES AND SMALLER SHALL BE SCHEDULE 80. 2. FLANGES: FLANGES: A. PROVIDE FLANGED END CONNECTIONS ON EQUIPMENT, FITTINGS, PIPING, PIPING PROVIDE FLANGED END CONNECTIONS ON EQUIPMENT, FITTINGS, PIPING, PIPING COMPONENTS, ADAPTERS, COUPLERS, AND VALVES THAT CONFORM TO ASME B16.5, CLASS 150. FLANGES FOR PIPING LARGER THAN 2 INCHES SHALL BE WELD NECK TYPE. FLANGES FOR PIPING 2 INCHES AND SMALLER SHALL BE SOCKET WELD TYPE. FLANGES SHALL HAVE 1/16-INCH RAISED FACE WITH PHONOGRAPHIC FINISH, EXCEPT WHERE REQUIRED OTHERWISE TO MATCH EQUIPMENT FURNISHED. MATCH FLANGE FACE TO VALVES OR EQUIPMENT FURNISHED. B. CARBON STEEL FLANGES SHALL CONFORM TO ASTM A105/ A105M. STAINLESS STEEL CARBON STEEL FLANGES SHALL CONFORM TO ASTM A105/ A105M. STAINLESS STEEL FLANGES SHALL CONFORM TO ASTM A182/ A182M, GRADE F304 OR DUAL STAMP F304/F304L, FORGED TYPE. C. PROVIDE FLANGE GASKETS THAT ARE 1/8-INCH THICK AND THAT CONFORM TO ASME PROVIDE FLANGE GASKETS THAT ARE 1/8-INCH THICK AND THAT CONFORM TO ASME B16.21, RAISED-FACE TYPE UNLESS OTHERWISE INDICATED. GASKETS SHALL BE STAINLESS STEEL SPIRAL WOUND TYPE. SPIRAL WOUND TYPE SHALL ONLY BE COMPRESSED ONCE; PROVIDE A NEW GASKET EACH TIME FLANGE IS TIGHTENED. 3. FLANGE BOLTS, NUTS, AND WASHERS: BOLTS AND NUTS FOR PIPE FLANGES, FLANGED FLANGE BOLTS, NUTS, AND WASHERS: BOLTS AND NUTS FOR PIPE FLANGES, FLANGED FITTINGS, VALVES AND ACCESSORIES SHALL CONFORM TO ASME B18.2.1 AND ASME B18.2.2. ANTI-SEIZE COMPOUND SHALL BE USED ON STAINLESS STEEL BOLTS. A. BOLTS: BOLTS SHALL BE REGULAR HEXAGONAL TYPE CONFORMING TO ASME B18.2.1 BOLTS: BOLTS SHALL BE REGULAR HEXAGONAL TYPE CONFORMING TO ASME B18.2.1 WITH MATERIAL CONFORMING TO ASTM A193/ A193M, CLASS 2, GRADE B8, STAINLESS STEEL, WHEN CONNECTIONS ARE MADE WHERE A STAINLESS STEEL FLANGE IS INVOLVED, AND GRADE B7 WHEN ONLY CARBON STEEL FLANGES ARE INVOLVED. BOLTS SHALL BE THREADED IN ACCORDANCE WITH ASME B1.1, CLASS 2A FIT, COARSE THREAD SERIES, FOR SIZES 1-INCH AND SMALLER AND EIGHT-PITCH THREAD SERIES FOR SIZES LARGER THAN 1-INCH. BOLTS SHALL BE OF SUFFICIENT LENGTH TO OBTAIN FULL BEARING ON THE NUTS AND SHALL PROJECT NO LESS THAN TWO FULL THREADS BEYOND THE NUTS WITH THE BOLTS TIGHTENED TO THE REQUIRED TORQUE. TIGHTEN BOLTS TO TORQUE AND TIGHTENING PATTERN RECOMMENDED  BY GASKET MANUFACTURER.  B. NUTS: NUTS SHALL CONFORM TO ASME B18.2.2, HEXAGONAL, HEAVY SERIES WITH NUTS: NUTS SHALL CONFORM TO ASME B18.2.2, HEXAGONAL, HEAVY SERIES WITH MATERIAL CONFORMING TO ASTM A194/ A194M, GRADE 8, STAINLESS STEEL FOR STAINLESS STEEL BOLTS, AND GRADE 7 FOR CARBON STEEL BOLTS. NUTS SHALL BE THREADED IN ACCORDANCE WITH ASME B1.1, CLASS 2B FIT, COARSE THREAD FOR SIZES 1-INCH AND SMALLER AND EIGHT-PITCH THREAD FOR SIZES LARGER THAN 1-INCH. C. WASHERS: PROVIDE WASHERS UNDER BOLT HEADS AND NUTS. WASHERS TO BE ASTM WASHERS: PROVIDE WASHERS UNDER BOLT HEADS AND NUTS. WASHERS TO BE ASTM F436, FLAT CIRCULAR STAINLESS STEEL FOR STAINLESS STEEL BOLTS, AND CARBON STEEL FOR CARBON STEEL BOLTS. 4. CARBON STEEL FITTINGS: END CONNECTIONS FOR PIPE OR FITTINGS 2 INCHES AND CARBON STEEL FITTINGS: END CONNECTIONS FOR PIPE OR FITTINGS 2 INCHES AND SMALLER SHALL BE FORGED, SOCKET WELD TYPE CONFORMING TO ASTM A182/ A182M AND ASME B16.11, UNLESS INDICATED OTHERWISE. END CONNECTIONS FOR PIPE OR FITTINGS 2-1/2 INCHES AND LARGER SHALL BE BUTTWELD TYPE CONFORMING TO ASTM A234/ A234M, GRADE WPB AND ASME B16.9 OF THE SAME WALL THICKNESS AS THE ADJOINING PIPE. WHERE THREADED END CONNECTIONS ARE INDICATED, PROVIDE CONNECTIONS THAT CONFORM TO ASME B16.3, CLASS 150 OR ASME B16.11. 5. STAINLESS STEEL CONTROL TUBING: SEAMLESS, FULLY ANNEALED TUBING CONFORMING STAINLESS STEEL CONTROL TUBING: SEAMLESS, FULLY ANNEALED TUBING CONFORMING TO ASTM A269, GRADE TP316, ROCKWELL HARDNESS B80 OR LESS. WALL THICKNESS FOR 1/2-INCH TUBING TO BE 0.049-INCH. 6. STAINLESS STEEL TUBE FITTINGS: FLARELESS, TYPE 316 STAINLESS STEEL FITTINGS STAINLESS STEEL TUBE FITTINGS: FLARELESS, TYPE 316 STAINLESS STEEL FITTINGS CONFORMING TO SAE J514. 7. UNIONS: FORGED, SOCKET WELD TYPE CONFORMING TO ASTM A105/ A105M, ASME UNIONS: FORGED, SOCKET WELD TYPE CONFORMING TO ASTM A105/ A105M, ASME B16.11, AND MSS SP-83; 3,000 POUND MINIMUM. 8. STEEL COUPLINGS: CONFORM TO ASTM A105/ A105M AND ANSI/ASME B1.20.1; 3,000 STEEL COUPLINGS: CONFORM TO ASTM A105/ A105M AND ANSI/ASME B1.20.1; 3,000 POUND MINIMUM. 9. FORGED BRANCH FITTINGS: CONFORM TO ASTM A105/ A105M, ASME B31.3, AND MSS FORGED BRANCH FITTINGS: CONFORM TO ASTM A105/ A105M, ASME B31.3, AND MSS SP-97. FITTINGS SHALL BE REINFORCED TAPER BORE TYPE. CONNECTION TO HEADER PIPING SHALL BE BY FULL PENETRATION GROOVE WELD. OUTLET CONNECTION TO BRANCH PIPE SHALL BE THREADED, SOCKET WELDED, OR BUTTWELDED AS INDICATED. FORGED BRANCH FITTINGS SHALL ONLY BE PROVIDED WHERE INDICATED AND FOR BRANCH CONNECTIONS FOR PIPING 2 INCHES AND SMALLER. 10. WAFER CHECK VALVES: ANSI CLASS 150, DUAL-PLATE, WAFER TYPE THAT CONFORMS WAFER CHECK VALVES: ANSI CLASS 150, DUAL-PLATE, WAFER TYPE THAT CONFORMS TO API STD 594, TYPE A. VALVE DISC SHALL BE CONSTRUCTED OF ASTM A351/ A351M, GRADE CF8M STAINLESS STEEL. VALVE SPRING, HINGE PIN, STOP PIN, AND RADIAL-THRUST BEARING MATERIALS SHALL BE CONSTRUCTED OF TYPE 316 STAINLESS STEEL. VALVE SHALL BE RATED FOR 285 PSIG (MIN) AT -20°F TO 100°F. 11. CHECK VALVES (SIZES SMALLER THAN 2-1/2 INCHES): SPRING-LOADED BALL-TYPE OR CHECK VALVES (SIZES SMALLER THAN 2-1/2 INCHES): SPRING-LOADED BALL-TYPE OR SPRING-LOADED SWING TYPE CHECK VALVE CONFORMING TO API 598, API 602, AND ASME B16.34. VALVES SHALL BE SUITABLE FOR INSTALLATION IN THE VERTICAL (UP OR DOWN) OR HORIZONTAL POSITIONS. VALVE SHALL REQUIRE A MINIMUM OPENING DIFFERENTIAL PRESSURE OF APPROXIMATELY 1 PSI. VALVES INSTALLED IN STAINLESS STEEL PIPING SYSTEMS SHALL HAVE BODIES CONSTRUCTED OF STAINLESS STEEL. VALVES INSTALLED IN CARBON STEEL PIPING SYSTEMS SHALL HAVE BODIES CONSTRUCTED OF CARBON STEEL. VALVES SHALL HAVE STAINLESS STEEL INTERNAL BALL/DISK AND SPRING. PROVIDE VALVES WITH THREADED NPT END CONNECTIONS. RATED FOR 285 PSIG (MIN) AT -20°F TO 100°F.  12. BALL VALVES (SIZES SMALLER THAN 2 INCHES): VALVE SHALL BE OF 3-PIECE BALL VALVES (SIZES SMALLER THAN 2 INCHES): VALVE SHALL BE OF 3-PIECE CONSTRUCTION WITH ENCLOSED FASTENERS CONFORMING TO MSS SP-110. VALVE SHALL HAVE INTERCHANGEABLE END CAPS CONFORMING TO ASME B16.11 (SOCKET WELDED) AND ASME B1.20.1 (NPT); VALVE END CAPS SHALL BE REMOVED DURING WELDING TO PREVENT HEAT DAMAGE TO THE SEATS. VALVES INSTALLED IN STAINLESS STEEL PIPING SYSTEMS SHALL HAVE BODIES CONSTRUCTED OF CF8M STAINLESS STEEL. VALVES INSTALLED IN CARBON STEEL PIPING SYSTEMS SHALL HAVE BODIES CONSTRUCTED OF WCB CARBON STEEL. VALVES SHALL HAVE STAINLESS STEEL PRESSURE BALANCED SOLID BALL, STAINLESS STEEL ANTI-BLOWOUT ONE PIECE BOTTOM ENTRY STEM, AND STAINLESS STEEL HARDWARE. VALVE SHALL BE RATED FOR SERVICE AT 285 PSIG AT TEMPERATURES BETWEEN -20°F AND 100°F. VALVE SHALL HAVE A FULL-PORT BALL AND TWO POSITION LOCKING HANDLE.  13. BALL VALVES (2 INCHES AND LARGER): ANSI CLASS 150, NON-LUBRICATED, DOUBLE BALL VALVES (2 INCHES AND LARGER): ANSI CLASS 150, NON-LUBRICATED, DOUBLE SEATED, SPLIT-BODY, BALL TYPE THAT CONFORMS TO REQUIREMENTS OF ASME B16.5, ASME B16.10, ASME B16.34, AND API 598. VALVE SHALL MEET THE FIRE TEST REQUIREMENTS OF API STD 607. VALVE SHALL OPERATE FROM FULLY OPEN TO FULLY CLOSED WITH 90 DEGREE ROTATION OF THE BALL. VALVE SHALL BE CAPABLE OF 2-WAY SHUTOFF. VALVES INSTALLED IN CARBON STEEL PIPING SYSTEMS SHALL HAVE A BODY CONSTRUCTED OF WCB CARBON STEEL. VALVES INSTALLED IN STAINLESS STEEL PIPING SYSTEMS SHALL HAVE A BODY CONSTRUCTED OF CF8M STAINLESS STEEL. VALVE BALL SHALL BE SOLID, NOT HOLLOW CAVITY, AND SHALL BE CONSTRUCTED OF STAINLESS STEEL. BALL VALVES SHALL HAVE VITON OR PTFE SEATS, BODY SEALS AND STEM SEALS. VALVE SHALL BE RATED FOR 285 PSIG (MIN) AT -20°F TO 100°F. EXCEPT AS OTHERWISE SPECIFIED, REDUCED PORT OR FULL PORT VALVES MAY BE PROVIDED AT THE CONTRACTOR'S OPTION. BALLS IN VALVES 10 INCHES AND LARGER FOR FULL PORT VALVES (12 INCHES AND LARGER FOR REGULAR PORT VALVES) SHALL HAVE TRUNNION TYPE SUPPORT BEARINGS. MANUALLY OPERATED VALVES 6 INCHES AND LARGER SHALL BE WORM GEAR OPERATED AND VALVES SMALLER THAN 6 INCHES SHALL BE LEVER OPERATED OR HANDWHEEL OPERATED. VALVES INSTALLED MORE THAN 8 FEET ABOVE FINISHED FLOOR SHALL HAVE CHAIN OPERATORS AND POSITION INDICATORS VISIBLE FROM GROUND LEVEL. 14. BUTTERFLY VALVE: ANSI CLASS 150. VALVE SHALL BE THE 1/4 TURN, DOUBLE OFFSET BUTTERFLY VALVE: ANSI CLASS 150. VALVE SHALL BE THE 1/4 TURN, DOUBLE OFFSET DESIGN MEETING THE APPLICABLE REQUIREMENTS OF API STD 598 AND API STD 609. VALVES SHALL BE PROVIDED WITH TAPPED LUG BODIES. SEMI-LUG STYLE LUG BODIES ARE NOT ALLOWED. VALVE SHALL MEET THE FIRE TEST REQUIREMENTS OF API STD 607. VALVE SHALL BE DESIGNED FOR BUBBLETIGHT BIDIRECTIONAL SHUTOFF SERVICE AT OPERATING CONDITIONS. VALVE BODY SHALL BE MADE FROM CARBON STEEL. DISC AND STEM SHALL BE STAINLESS STEEL. SEAL RING SHALL BE TEFLON WITH METAL BACKUP. STEM SEALS SHALL BE CAPABLE OF WITHSTANDING THE RATED PRESSURE AND TEMPERATURE OF THE VALVE SEAT. VALVE SHALL BE RATED FOR 285 PSIG (MIN) AT -20°F TO 100°F. MANUALLY OPERATED VALVES 6 INCHES AND LARGER SHALL BE WORM GEAR OPERATED AND VALVES SMALLER THAN 6 INCHES SHALL BE LEVER OPERATED OR HANDWHEEL OPERATED. 15. DOUBLE-BLOCK-AND-BLEED (DB&B) PLUG VALVES: ANSI CLASS 150, NON- DOUBLE-BLOCK-AND-BLEED (DB&B) PLUG VALVES: ANSI CLASS 150, NON- LUBRICATED, RESILIENT, DOUBLE SEATED, TRUNNION MOUNTED TYPE WITH A TAPERED LIFT PLUG CAPABLE OF 2-WAY SHUTOFF THAT CONFORMS TO API SPEC 6D. RATED FOR 285 PSIG (MIN) AT -20°F TO 100°F. VALVE SHALL HAVE ELECTROPLATED NICKEL INTERIORS. VALVE PLUG SHALL BE CONSTRUCTED OF STEEL OR DUCTILE IRON WITH ELECTROPLATED NICKEL THAT IS SUPPORTED ON UPPER AND LOWER TRUNNIONS. VALVE SEALING SLIPS SHALL BE CONSTRUCTED OF STEEL OR DUCTILE IRON WITH VITON SEALS. VALVE SHALL OPERATE FROM FULLY OPEN TO FULLY CLOSED BY ROTATION OF THE HANDWHEEL TO LIFT AND TURN THE PLUG. ROTATION OF THE HANDWHEEL TOWARD CLOSED SHALL LOWER THE PLUG AFTER SEALING SLIPS ARE ALIGNED WITH THE VALVE BODY AND FORCE THE SEALING SLIPS AGAINST THE VALVE BODY FOR POSITIVE CLOSURE. WHEN VALVE IS CLOSED, SLIPS SHALL FORM A SECONDARY FIRE-SAFE METAL TO METAL SEAT ON BOTH SIDES OF THE RESILIENT SEAL. VALVES SHALL HAVE WEATHERPROOF OPERATORS WITH MECHANICAL POSITION INDICATORS. INDICATOR SHAFT SHALL BE STAINLESS STEEL. PROVIDE ALL DB&B VALVES WITH AUTOMATIC BODY CAVITY THERMAL RELIEF TO RELIEVE THE PRESSURE BUILD UP IN THE INTERNAL BODY CAVITY WHEN THE VALVE IS CLOSED. RELIEF VALVE SHALL OPEN AT 25 PSI DIFFERENTIAL PRESSURE AND SHALL DISCHARGE TO THE THROAT OF, AND TO THE UPSTREAM SIDE, OF THE VALVE. PROVIDE VALVES WITH MANUALLY OPERATED BLEED VALVES THAT CAN BE OPENED TO VERIFY THAT THE VALVES ARE NOT LEAKING WHEN IN THE CLOSED POSITION. 16. BALL VALVE WITH ELECTRICALLY OPERATED ACTUATOR: BALL VALVE, ACTUATOR AND BALL VALVE WITH ELECTRICALLY OPERATED ACTUATOR: BALL VALVE, ACTUATOR AND ACCESSORIES SHALL BE PROVIDED AS A COMPLETE PACKAGE THAT IS ASSEMBLED, CALIBRATED AND TESTED BY THE ACTUATOR SUPPLIER/ MANUFACTURER.  A. BALL VALVE: VALVE SHALL MEET THE REQUIREMENTS AS INDICATED HEREIN FOR BALL BALL VALVE: VALVE SHALL MEET THE REQUIREMENTS AS INDICATED HEREIN FOR BALL VALVES (2 INCHES AND LARGER). PROVIDE WITH REGULAR (REDUCED) PORT BALL. B. ELECTRIC VALVE ACTUATOR: ACTUATOR, CONTROLS AND ACCESSORIES SHALL BE THE ELECTRIC VALVE ACTUATOR: ACTUATOR, CONTROLS AND ACCESSORIES SHALL BE THE RESPONSIBILITY OF THE ACTUATOR SUPPLIER/ MANUFACTURER FOR SIZING, ASSEMBLY, CERTIFICATION, TESTING AND ANY ADJUSTMENTS NECESSARY TO OPERATE THE VALVE AS SPECIFIED. THE ELECTRIC VALVE ACTUATOR SHALL INCLUDE AS AN INTEGRAL UNIT THE ELECTRIC MOTOR, ACTUATOR UNIT GEARING, POSITION LIMIT SWITCHES, AUXILIARY OPEN/CLOSE SWITCHES, DRIVE BUSHING OR STEM NUT, DECLUTCHING MANUAL OVERRIDE WITH HAND WHEEL, WIRING TERMINALS FOR POWER, AND VISUAL POSITION INDICATOR. THE ELECTRICALLY ACTUATED VALVE SHALL BE SET TO OPEN AND CLOSE IN 30 SECONDS AGAINST A MAXIMUM DIFFERENTIAL PRESSURE OF 100 PSIG. THE VALVE ACTUATOR SHALL BE CAPABLE OF FUNCTIONING IN AN AMBIENT ENVIRONMENT TEMPERATURE RANGING FROM -20°F TO 100°F AND SHALL BE PROVIDED WITH AN INTERNAL COMPARTMENT HEATER AND THERMOSTAT. THE ELECTRICAL ENCLOSURE SHALL BE SPECIFICALLY APPROVED FOR INSTALLATION IN CLASS 1, DIVISION 1, GROUP D LOCATIONS. PROVIDE INDELAC CONTROLS, INC. QUARTER-TURN, 2-POSITION ELECTRIC ACTUATOR.  17. PRESSURE RELIEF (SAFETY) VALVES: VALVE SHALL BE THE FULLY ENCLOSED, SPRING PRESSURE RELIEF (SAFETY) VALVES: VALVE SHALL BE THE FULLY ENCLOSED, SPRING LOADED, ANGLE PATTERN, BALL SEATED TYPE. VALVE SHALL HAVE CORROSION- RESISTANT VALVE SEATS. VALVE STEM SHALL BE FULLY GUIDED BETWEEN THE FULLY OPENED AND FULLY CLOSED POSITIONS. VALVE SHALL BE FACTORY SET TO OPEN AT THE INDICATED PRESSURE (PLUS OR MINUS TEN PERCENT DEVIATION). VALVE SETPOINT SHALL BE FIELD ADJUSTABLE WITHIN A MINIMUM RANGE OF PLUS OR MINUS 20 PERCENT OF THE INDICATED SETPOINT. VALVE SHALL BE DIFFERENTIAL PRESSURE TYPE VALVE WHICH OPENS WHEN THE PRESSURE DIFFERENTIAL ACROSS THE VALVE EQUALS THE SET PRESSURE. THE PRESSURE IN THE DOWNSTREAM PIPING IS ALLOWED TO INFLUENCE THE OPENING PRESSURE OF THE VALVE. CARBON STEEL BODY WITH STAINLESS STEEL WETTED TRIM. RATED FOR 285 PSIG (MIN) AT -20°F TO 100°F. END CONNECTIONS AS INDICATED. 18. BASKET STRAINERS: STRAINERS SHALL BE THE IN-LINE, CLEANABLE, SIMPLEX BASKET BASKET STRAINERS: STRAINERS SHALL BE THE IN-LINE, CLEANABLE, SIMPLEX BASKET TYPE. STRAINER BODY SHALL BE FABRICATED OF CAST STEEL WITH ANSI CLASS 150 FLANGED CONNECTIONS. STRAINER BODY SHALL INCLUDE A DRAIN CONNECTION. PROVIDE A STRAINER DRAIN THAT IS INCLUSIVE OF PIPE NIPPLES, A BALL VALVE FOR SHUTOFF, AND A CAM AND GROOVE ADAPTOR WITH DUST CAP. STRAINER SHALL BE EQUIPPED WITH A REMOVABLE COVER, VENT CONNECTION, DIFFERENTIAL PRESSURE PORTS, AND ARROW CLEARLY CAST ON THE STRAINERS SIDES THAT INDICATE THE DIRECTION OF FLOW. STRAINERS SHALL HAVE A REMOVABLE TYPE 316 STAINLESS STEEL WIRE SEDIMENT SCREEN. SCREEN MESH OPENING SHALL BE AS INDICATED. WHERE INDICATED, PROVIDE STRAINER WITH A DIRECT-READING, PISTON TYPE DIFFERENTIAL PRESSURE GAUGE THAT MEASURES THE DIFFERENTIAL PRESSURE ACROSS THE BASKET. 19. TRUCK OFFLOAD POSITIVE DISPLACEMENT METER: METER SHALL BE A ONE-WAY FLOW, TRUCK OFFLOAD POSITIVE DISPLACEMENT METER: METER SHALL BE A ONE-WAY FLOW, TEMPERATURE COMPENSATING, POSITIVE DISPLACEMENT TYPE METER DESIGNED FOR A CONTINUOUS FLOW OF 450 GPM. METER SHALL HAVE ANSI CLASS 150 FLANGED CONNECTIONS AND A BODY WORKING PRESSURE OF 150 PSI. METER SHALL BE FACTORY CALIBRATED FOR DIESEL FUEL AND CAPABLE OF BEING CALIBRATED IN THE FIELD. THE REGISTER SHALL HAVE A NON-SETBACK TOTAL INDICATOR AND A SETBACK TYPE RUN INDICATOR. THE TOTAL INDICATOR SHALL HAVE A MINIMUM OF EIGHT FIGURES AND THE SETBACK RUN INDICATOR SHALL HAVE A MINIMUM OF FIVE FIGURES. THE REGISTER SHALL READ IN GALLONS AND THE SMALLEST UNIT OF INDICATED DELIVERY SHALL BE 1 GALLON. ACCURACY SHALL BE WITHIN +0.3 PERCENT BETWEEN TEN PERCENT AND MAXIMUM RATED FLOW. METER SHALL INCLUDE A TICKET PRINTER. PROVIDE LIQUID CONTROLS MODEL M-40 OR APPROVED SUBSTITUTION.  20. PRESSURE INDICATOR: GAUGE SHALL BE THE SINGLE STYLE TYPE THAT CONFORMS TO PRESSURE INDICATOR: GAUGE SHALL BE THE SINGLE STYLE TYPE THAT CONFORMS TO ASME B40.100. GAUGE SHALL HAVE A 4-1/2 INCH DIAL, STAINLESS STEEL CASE AND TUBE, PRESSURE SNUBBER, AND SCALE RANGE AS INDICATED. GAUGES SHALL BE LIQUID-FILLED WITH SILICONE. 21. DIFFERENTIAL PRESSURE INDICATOR: GAUGE SHALL BE THE DIRECT-READING, PISTON DIFFERENTIAL PRESSURE INDICATOR: GAUGE SHALL BE THE DIRECT-READING, PISTON TYPE. PISTON SHALL BE SPRING-SUPPORTED, CORROSION RESISTANT AND SHALL TRAVEL VERTICALLY INSIDE A GLASS CYLINDER. GAUGE'S SCALE SHALL BE BETWEEN 0 TO 30 PSI AND SHALL HAVE AN ACCURACY OF PLUS OR MINUS 0.5 PSI. GAUGE'S SCALE SHALL HAVE 1 PSI GRADATIONS. GAUGE'S MAXIMUM PISTON TRAVEL SHALL BE 3 INCHES. GAUGE SHALL BE RATED FOR AN OPERATING PRESSURE OF 300 PSI IN EITHER DIRECTION. GLASS CYLINDER SHALL HAVE STAINLESS STEEL END FLANGES WITH VITON O-RING SEALS. GAUGE'S HIGH PRESSURE INLET SHALL HAVE A 10 MICRON PLEATED PAPER FILTER. PROVIDE A FINE MESH STAINLESS STEEL STRAINER ON THE GAUGE'S LOW PRESSURE INLET CONNECTION. GAUGE'S HIGH AND LOW PRESSURE CONNECTIONS SHALL BE 1/4 INCH NPT FEMALE WITH A STAINLESS STEEL BAR STOCK VALVE AT EACH CONNECTION. UNDER A DIFFERENTIAL PRESSURE OF 30 PSI, LEAKAGE PAST THE PISTON SHALL NOT EXCEED 120 DROPS PER MINUTE. 22. COATED U-BOLTS AND FRP HALF-ROUND: PIPE SUPPORTS SHALL BE PROVIDED WITH COATED U-BOLTS AND FRP HALF-ROUND: PIPE SUPPORTS SHALL BE PROVIDED WITH COATED U-BOLTS AND FRP SLIDE PADS WHERE INDICATED. A. COATED U-BOLTS SHALL BE STAINLESS STEEL LONG TANGENT U-BOLT (SIZED AND COATED U-BOLTS SHALL BE STAINLESS STEEL LONG TANGENT U-BOLT (SIZED AND DESIGNED FOR USE WITH PIPING) WITH SEAMLESS, VULCANIZED POLYOLEFIN COATING. U-BOLT SHALL BE OVERSIZED OR TIGHT FITTING AS INDICATED. OVERSIZED U-BOLT SHALL PROVIDE A MINIMUM OF 1-INCH SPACE BETWEEN U-BOLT AND PIPE. COORDINATE WITH FRP HALF ROUNDS AND PRE-DRILLING OF STEEL STRUCTURES. U-BOLT SHALL BE I-ROD AND NU-BOLT AS MANUFACTURED BY DEEPWATER CORROSION SERVICES, INC. OR APPROVED SUBSTITUTION. 23. SITE FLOW INDICATOR SHALL BE CONSTRUCTED OF STAINLESS OR CARBON STEEL AND SITE FLOW INDICATOR SHALL BE CONSTRUCTED OF STAINLESS OR CARBON STEEL AND SHALL BE PROVIDED WITH FLANGED END CONNECTIONS.  INDICATOR SHALL BE INCLUDED WITH AN INTERNAL ROTATING PROPELLER TO PROVIDE VISUAL FLOW INDICATION.  INDICATOR HOUSING SHALL INCLUDE TEMPERED GLASS OBSERVATION PORT FOR VIEWING THE ROTATING PROPELLER.  INDICATOR SHALL HAVE BUNA-N SEALS.   24. FLANGED SWIVEL JOINTS SHALL BE STAINLESS STEEL, SINGLE PLANE, AND CAPABLE OF FLANGED SWIVEL JOINTS SHALL BE STAINLESS STEEL, SINGLE PLANE, AND CAPABLE OF ROTATING 360 DEGREES.  SWIVEL JOINTS SHALL BE OF THE NON-LUBRICATED TYPE.   25. MECHANICAL EQUIPMENT SHALL BE PROVIDED IN ACCORDANCE WITH APPROVED MECHANICAL EQUIPMENT SHALL BE PROVIDED IN ACCORDANCE WITH APPROVED EQUIPMENT SUBMITTALS. 
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