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SECTION 15192


FUEL OIL PIPING

PART 1 ‑ GENERAL


1.1  REFERENCES:  The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.


1.1.1  AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)



ANSI A13.1
(1981; R 1993) Scheme for the Identification of Piping Systems



ANSI B16.24
(
1991; Errata 1991) Cast Copper Alloy Pipe Flanges and Flanged Fittings Class 150, 300, 400, 600, 900, 1500, and 2500



ANSI B18.2.1
(1981; R 1992) Square and Hex Bolts and Screws Inch Series


1.1.2  AMERICAN PETROLEUM INSTITUTE (API)



API STD 599
(1994) Metal Plug Valves - Flanged and Welded Ends



API STD 600
(1991) Steel Gate Valves, Flanged and Buttwelding Ends



API RP 1615
(1987; Cautionary Statement 1989) Installation of Underground Petroleum Storage Systems


1.1.3  AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)



ASME B1.1

(1989) Unified Inch Screw Threads (UN and UNR Thread Form)



ANSI/ASME B16.3(1992) Malleable Iron Threaded Fittings



ASME/ANSI B16.5(1988; Errata 1988) Pipe Flanges and Flanged Fittings



ASME/ANSI B16.9(1993) Factory-Made Wrought Steel Buttwelding Fittings



ASME B16.11
(1991) Forged Fittings, Socket-Welding and Threaded



ASME B16.21
(1992) Nonmetallic Flat Gaskets for Pipe Flanges



ASME/ANSI B16.22
(1995) Wrought Copper and Copper Alloy Solder Joint Pressure Fittings



ASME/ANSI B16.39
(1986; R 1994) Malleable Iron Threaded Pipe Unions Classes 150, 250, and 300



ASME/ANSI B18.2.2
(1987; R 1993) Square and Hex Nuts (Inch Series)



ASME B31.1
(1995) Power Piping



ASME B31.3
(1993) Chemical Plant and Petroleum Refinery Piping



ASME/ANSI B31.4(1992) Liquid Transportation Systems for Hydrocarbons, Liquid Petroleum Gas, Anhydrous Ammonia, and Alcohols



ANSI/ASME B40.1(1991; Special Notice 1992) Gauges Pressure Indicating Dial Type - Elastic Element



ASME BPVC SEC VIII D1
(1995; Addenda 1995) Boiler and Pressure Vessel Code:  Section VIII Pressure Vessels, Division 1



ASME BPVC SEC IX
(1995; Addenda 1995) Boiler and Pressure Vessel Code:  Section IX Qualification Standard for Welding and Brazing Procedures, Welders, Brazers, and Welding and Brazing Operators


1.1.4  AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)



ASTM A 36/A 36M
(1995) Carbon Structural Steel



ASTM A 53

(1996) Pipe, Steel, Black and Hot-Dipped, Zinc Coated Welded and Seamless



ASTM A 194/A 194M
(1996) Carbon and Alloy Steel Nuts for Bolts for High-Pressure and High-Temperature Service



ASTM A 307
(1994) Carbon Steel Bolts and Studs, 60,000 psi Tensile Strength



ASTM B 88M
(1995) Seamless Copper Water Tube (Metric)



ASTM B 88

(1995; Rev. A) Seamless Copper Water Tube


1.1.5  AMERICAN WELDING SOCIETY, INC. (AWS)



AWS A5.8

(1992) Filler Metals for Brazing and Braze Welding



ANSI/AWS Z49.1
(1994) Safety in Welding, Cutting and Allied Processes


1.1.6  FEDERAL SPECIFICATIONS (FS)



FS PPP-T-66
(Rev. E Reinst) Tape, Packaging, Vinyl Plastic Film



FS L-C-530
(Rev. C) Coating, Pipe, Thermoplastic Resin



FS L-T-1512
(Rev. A Reinst) Tape, Pressure Sensitive Adhesive, Pipe Wrapping



FS WW-S-2739
Strainers, Sediment:  Pipeline, Water, Air, Gas, Oil, or Steam



FS GG-M-2802
Meters, Fluid Quantity Volumetric


1.1.7  MILITARY SPECIFICATIONS (MIL)



MIL-A-907

(Rev. E; Am. 1) Antiseize Thread Compound, High Temperature



MIL-C-4556
(Rev. E) Coating Kit, Epoxy, for Interior of Steel Fuel Tanks



MIL-P-17608
(Rev. D) Pumps, Rotary, Power-Driven, Viscous Liquids



MIL-G-17713
(Rev. D) Gages, Liquid Level Measuring, Tank



MIL-V-18436
(Rev. F) Valves, Check:  Bronze, Cast-Iron, and Steel Body



MIL-C-18480
(Rev. B) Coating Compound, Bituminous, Solvent, Coal-Tar Base



MIL-C-19902
(Rev. C) Caps, Vent, Fuel Storage Tank


MIL-T-22361

(Am. 1) Thread Compound; Antiseize, Zinc Dust-Petrolatum


DOD-C-24176

(Rev. B; Am. 1) Cement, Epoxy, Metal Repair and Hull Smoothing (Metric)


MIL-P-24441

(Rev. B; Supp. 1) Paint, Epoxy-Polyamide


MIL-T-27730

(Rev. A) Tape, Antiseize, Polytetrafluoroethylene, with Dispenser


1.1.8  MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS INDUSTRY, INC. (MSS)



MSS SP-58

(1993) Pipe Hangers and Supports-Materials, Design and Manufacture



MSS SP-69

(1991) Pipe Hangers and Supports -Selection and Application



MSS SP-72

(1992) Ball Valves with Flanged or Butt-Welding Ends for General Service



MSS SP-80

(1987) Bronze Gate, Globe, Angle and Check Valves



MSS SP-110

(1992) Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends


1.1.9  NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)



NFPA 30


(1993) Flammable and Combustible Liquids Code



NFPA 31


(1992) Installation of Oil Burning Equipment



NFPA 70


(1993) National Electrical Code



NFPA 78


(1989) Lightning Protection Code


1.1.10  STEEL STRUCTURES PAINTING COUNCIL (SSPC)


SSPC SP 10

(1994) Near-White Blast Cleaning


SSPC Paint 20
(1991) Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic")


1.1.11  UNDERWRITERS LABORATORIES INC. (UL)



UL GOED


(1990) Gas and Oil Equipment Directory



UL 142


(1993) Steel Aboveground Tanks for Flammable and Combustible Liquids



UL 842


(1993; Bul. 1994 and 1996, R 1995) Valves for Flammable Fluids


1.1.14  Japan Petroleum Institute (JPI) Standard:



7S‑36‑75

Cast and Forged Steel Small Valves for the Petroleum Industry


1.1.15  Japanese Industrial Standard (JIS):



B 0205‑97

Metric Coarse Screw Threads



B 1180‑94

Hexagon Head Bolts and Hexagon Head Screws



B 1181‑93

Hexagon Nuts and Hexagon Thin Nuts



B 1256‑78

Plain Washers



B 2011‑94

Bronze Gate, Glove, Angle and Check Valves



B 2051‑94

Malleable Iron 10K Screwed Valves



B 2071‑95

Cast Steel Flanged Valves



B 2210‑84

Basic Dimensions of Ferrous Material Pipe Flanges



B 2313‑97

Steel Plate Butt‑Welding Pipe Fittings



B 2301‑95

Screwed Type Malleable Cast Iron Pipe Fittings



B 2302‑95

Screwed Type Steel Pipe Fittings



B 2312‑97

Steel Butt‑Welding Pipe Fittings



B 7505‑94

Bourdon Tube Pressure Gages



G 3101‑95

Rolled Steel for General Structure



G 3112‑87

Steel Bars for Concrete Reinforcement



G 3191‑66

Dimensiouns, Weight and Permissible Variations of Hot Rolled Steel Bars and Bar in Coil



G 3192‑94

Dimensions, Mass and Permissible Variations of Hot Rolled Steel Sections



G 3193‑90

Dimensions, Mass and Permissible Variations of Hot Rolled Steel Plates, Sheets and Strip



G 3194‑66

Dimensions, Weight and Permissible Variations of Hot Rolled Flat Steel



G 3442‑97

Galvanized Steel Pipes for Ordinary Piing



G 3454‑88

Carbon Steel Pipes for Pressure Service



G 3459‑94

Stainless Steel Pipes



G 3469‑92

Polyethylene Coated Steel Pipes



G 3555‑83

Woven Wire Cloth



G 4303‑98

Stainless Steel Bars



G 4304‑91

Hot Rolled Stainless Steel Plates and Sheets



G 5101‑91

Carbon Steel Castings



H 3300‑97

Copper and Copper Alloy-Seamless Pipes and Tubes



H 5202‑92

Aluminium Alloy Castings



K 5516‑92

Ready Mixed Paint (Synthetic Resin Type)



K 5627‑95

Zinc Chromate Anticorrosive Paint



K 5633‑95

Etching Primer



K 5664‑95

Tar Epoxy Resin Paints



K 6888‑95

Polytetrafluoroethylene Sheets



R 3416‑84

Finished Glass Clothes



R 5210‑86

Portland Cement



Z 1901‑88

Pressure Sensitive Polyvinyl Chloride Tapes for Corrosion Protection



Z 3211‑91

Covered Electrodes for Mild Steel



Z 3261‑85

Silver Brozing Filler Metals



Z 3621‑92

Recommended Practice for Brazing



Z 3801‑97

Standard Qualification Procedure for Welding Technique


1.1.16  Japanese Cable Makers' Association Standard (JCS):



JCS 226‑A

Annealed Copper Strand Conductors


1.1.17  Welding Engineering Standard:



Welding Rule Handbook


1.2  GENERAL DESCRIPTION:  This section includes [all fuel oil piping], [fuel oil pumps,] [shell‑and‑tube heater,] [tank heater,] [electric heater,] [fuel oil storage tank,] [and related auxiliary equipment] for a fuel oil handling system.

 
1.3  SUBMITTALS REQUIRED:  The submittal requirements of Section "Mechanical General Requirements", apply to the following list.


1.3.1  SD-02, Manufacturer's Data:



Polyethylene coating



Tape for pipe wrapping



Thermofit pipe sleeve.



High density styrofoam.



Insulation Bolt and Nut



Insulation Gasket or Packing



Styrofoam (for concrete encasement)


1.3.2  SD-04, Drawings:



a.  Flanges and gaskets.



b.  Pipe supports.


1.3.3  SD-13, Certificates of Compliance:



a.  Flexible hose¶



b.  Dielectric unions¶



c.  Tank surface preparation¶



d.  Coating materials and application procedure


1.3.4  SD-19, Operation and Maintenance Manauls:¶



a.  Heaters¶



b.  Pumps¶


1.3.5  Welding:¶


1.3.5.1  Welding Procedure:¶  Before any welding is performed, submit three copies of welding procedure specification for all metals included in the work, together with proof of its qualifications as outlined in JIS Z 3801


1.3.5.2  SD-08, Welder's Performance Qualification Record:¶  Before any welder or operator performs any welding the Contractor shall submit to the Contracting Officer three copies of the Welder's Performance Qualification Record in conformance with JIS Z 3801 showing that the welder was tested under the approved procedure specification submitted by the Contractor.  In addigion, the Contractor shall submit each welder's assigned number, letter, or symbol which shall be used to identify the work of the welder which shall be affixed immediately upon completion of the weld.  Welders making defective welds after passing a qualification test shall be required to take a re‑qualification test.  Welders failing the re‑qualification tests will not be permitted to work under this contract.


1.3.5.3  Previous Qualifications:  Welding procedures, welders, and welding operators previously qualified by test may be accepted for this contract without re‑qualification subject to approval provided that all the conditions specified in JIS Z 3801 are met before a procedure can be used.

PART 2 ‑ PRODUCTS


2.1  MATERIALS AND EQUIPMENT:


2.1.1  Steel Piping:


2.1.1.1  Pipe:  JIS G 3454, STPG 370, Schedule [40] [80], black steel, [electric‑resistance welded] [or] [seamless].


2.1.1.2  Threaded Fittings:  JIS B 2302, black malleable iron.


2.1.1.3  Butt‑Welding Fittings:  JIS B 2312, class PG 370, Schedule [40] [80], black, of the same material and weight as the piping in which fittings are installed.


2.1.1.4  Flanges and Flange Fittings:  JIS B 2210, flange, class 16 K steel flanges or convoluted steel flanges which meet the criteria of ASME Code Section VIII.  Flange faces shall have integral grooves of rectangular cross section which afford containment for self‑energizing gasket material.


*** or ***


2.1.1.4  Insulating Flange Assemblies:  Standards commercial products approved based on cathodic protection manufacturer's information.



a.  Gasket:  Teflon cushion gasket.



b.  Washer Insulator:  Glass fiber reinforced plastics.



c.  Insulation Sleeve:  Rubber tube.



d.  Steel Washer:  JIS B 1256.



e.  Flange:  JIS B 2210, 10K.



f.  Nuts:  JIS B 1181.


2.1.2  Copper Piping:


2.1.2.1  Pipe and Tubing:  JIS H 3300, Type [K] [or] [L], [hard‑drawn] [annealed].


2.1.2.2  Flanges and Flanged Fittings:  ANSI B16.24, [150 lb.] [300 lb.].


2.1.3  Vent Piping:  Zinc‑coated steel conforming to JIS G 3454 standard weight, with zinc‑coated malleable iron fittings conforming to JIS B 2302.


2.1.4  Valves:


2.1.4.1  Bronze Gate Valves:  JIS B 2011, gate valve, class 10K, 40A (1‑1/2B) and smaller, wedge disc, non‑rising stem.


2.1.4.2  Steel Gate Valves:  JIS B 2073 and B 2083.  (Outside Screw Type).


2.1.4.3  Relief Valves:  Approved commercial products, steel or bronze bodies, corrosion‑resistant valve seats, and positive closing so that no leakage will occur.


2.1.4.4  Check Valves:  JIS B 2011, swing or lift check valve, class 10K.


2.1.4.5  Ball Valves:  Fed. Spec. WW‑V‑35, Type III, Class [A] [D], PTFE seat, UL listed.


2.1.4.6  Plug Valves:  [Bronze] [Cast‑Steel], PTFE seat, non‑lubricated full port, [taper plug] [square head], UL listed, [API 599].


*** OR ***


2.1.4.1  Gate Valves:  The valve for fuel systems shall be of the outside screw and yoke design, in principle,with solid web disc and shoulder‑type body seat rings, with flanged end pressure rating of 10 kgf/sq‑cm in accordance with JIS B 2071.  The body, bonnet and handwheel materials shall be cast steel, JIS G 5151, SCPH 2 for pipe size of 50 mm and lager; JIS G 5702, FCMB 35, Type 3 or FCMB 37, Type 4 for pipe size of 40 mm and smaller.  Trim materials shall be stainless steel, JIS G 4304, SUS 304.  In confined locations such as the pipeline tunnel, valves of non‑rising stem type, JIS B 2043, may be substituted if equipped with a device to give positive visual indication of the valve's position.  Flanged valves shall have raised flange faces.  Gland packing shall be reinforced, lubricated asbestos with corrosion inhibitor.  All gate valves shall be hand‑wheel operated.  Provide locking devices for all gate valves.


2.1.4.2  Globe Valves:  20 mm (3/4‑inch) and smaller sized globe valves shall be Class 600 with forged steel body conforming to JPI 7S‑36‑75, with socket weld or screwed connections.


2.1.4.3  Check Valves:  Flanged check valves for 50 mm (2‑inch) and larger piping shall be soft seated, non‑slamming, swing type, pressure rating of 10 kgf/sq‑cm, conforming to JIS B 2074.  Threaded valves for smaller sized piping shall be forged carbon steel,spring check type, rating of Class 600 conforming to JPI 7S‑36‑75.


2.1.4.4  Pressure Relief Valves:  For thermal expansion, shall be of the balanced type with an adjustable, full‑nozzle, bellows designed for relieving under conditions of imposed back pressure being variable on the discharge side, conforming to API 520.  The spring stem of this type valve is enclosed within bellows, thus 1egregating the flucturating pressure on the discharge side from the fixed set pressure for the inlet side.  This feature enables the valve to relieve at a constant pressure.  The disc and nozzles of the valve shall be screwed.  Materials of body shall be cast carbon steel with stainless steel disc, JIS G 4304, SUS 304.  Pressure rating shall be 10 kgf/sq‑cm.  The set pressure shall be 8 kgf/sq‑cm (114 psi).


2.1.4.5  Nonlubricated Double Seated Plug Valves (Twin‑Seated Valve):  MIL‑V‑12003, Type I, Style B.


2.1.4.6  Twin Seal Valve:  Dimensions of twin seal valve shall conform to ANSI 16.5, class 150.  Twin seal valve shall have twin seal.  Twin seal means two sealing slips mounted on a wedge‑shaped plug, held by trunnions.  The function of twin seal valve shall be as follows:



a.
In the closed position, the wedge is down, holding the sealing slips laterally against the upstream and downstream ports.  In this position the resilient seals are compressed evenly against the body, creating a bubble‑tight seal.1



b.
In opening the valve, the operator raises the wedge which, through tapered dovetail connections to the slips, retracts them perpendicularly away from the body seat.  Continued turning of the operator rotates the whole assembly into the open position.  During rotation there is absolutely no contact between sealing surfaces.  There is no seal abrasion.



c.
In closing, this action is reversed.  The assembly rotates freely.  The wedge moves downward, expanding the slips against the upstream and downstream ports.  The resilient seals are compressed perpendicularly against the body seats.  Against, there is no abrasion.


2.1.4.7  Drawoff Valve, Antifreezing and Doubled Seated Type:  This valve unit shall have two valves, including main valve and subsidiary valve.  Main valve shall be made of gunmetal and teflon.  Subsidiary valve shall be made of gunmetal and stainless steel.


2.1.4.8  Double Block and Bleed Valves:  Valves for use with product inlet and outlet connections shall be twin seal type, bubble tight at both upstream and downstream ports, gear operated, pressure rating of 150 psi (10 kg/sq. cm) in accordance with ANSI B 16.5.  The size of valve shall be the same size as the tank nozzle to be installed.  The design shall be based on the operation of two sealing slips mounted on a wedge‑shaped plug, held by trunnions.  In the closed position, the wedge is down, holding the sealing slips laterally against the upstream and downstream ports.  In this position the resilient seals are compressed evenly against the body, creating a bubble‑tight seal.  In opening the valve, the operator raises the wedge which, through tapered dovetail connections to the slips, retracts them perpendicularly away from the body seat.  Continued turning of the operator rotates the whole assembly into the open position.  During rotation there shall absolutely be no contact between sealing surfaces.  In closing, this action is reversed.  The assembly rotates freely.  The wedge moves downward, expanding the slips against the upstream and downstream ports.  The resilient seals are compressed perpendicularly against the body seats.  The body material shall be cast carbon steel and chrome lated.  The bonnet shall be forged carbon steel or cast carbon steel.  Inner gland O‑ring and backup ring shall be viton and teflon respectively.


2.1.4.9  Decantation Valve:  Shall contain an internal float which operates on the principle of differential specific gravity.  The valve shall discharge water through the internal float seat.  A change in specific gravity (exceeding 2 percent) due to the presence of fuel will automatically close the valve by seating the float.  The valve shall have a side discharge outlet to empty the fuel in the valve.  The valve shall also be equipped with an equilibrium valve to equalize the pressures on each side of the float, a top mounted vent valve and a quick opening cover.  The valve shall be of mild steel construction, rated at 10 kgf/sq‑cm (150 psi), and shall have a 100 mm diameter inlet and 50 mm diameter outlets with raised face flanges conforming to ANSI B16.5, Class 150.  The valve cover gasket shall be nitrile and the float, seat and float guide shall be stainless steel.  Rated flow capacity shall be 12,000 gallons per hour (45.4 kilo‑liter/hour).


2.1.5  Piping Accessories:


2.1.5.1  Flexible Hose:  Flexible metal hose, corrugated type with braided wire sheath covering, close‑pitch annular corrugations, rated

for a working pressure of at least 8.8 kg/sq‑cm G, 205 mm minimum live length, flanged end connections, UL listed for flammable liquid service.  Metal for hose and braided wire sheath shall be stainless steel, SUS 304.


2.1.5.2  Unions:  JIS B 2301, 14 kgf/sq‑cm oil pressure.


2.1.5.2.1  Dielectric Unions:  Union comprising steel female pipe thread end and copper solder‑joint end conforming to dimensional, strength and pressure requirements of JIS B 2301.  Steel parts shall be galvanized or plated.  Union shall have a water‑impervious insulation barrier capable of limiting galvanic current to 1 percent of the short‑circuit current in a corresponding bimetallic joint.  When dry, it shall also be able to withstand a 600‑volt breakdown test.


2.1.5.3  Welding Filler Metal:  Approved by JIS, and compatible with the materials to be welded.


2.1.5.4  Brazing Filler Metal:  JIS Z 3261, with melting point not less than 593 degree C.


2.1.5.5  Hangers Supports and Shields:  Design, selection, fabrication, installation, and spacing shall conform to MSS‑SP‑58 and MSS‑SP‑69.  All hangers, supports, rods, anchors, nuts, bolts and washers shall be hot‑dip galvanized.  Hangers and supports shall be of the adjustable type.


2.1.5.6  Strainers:  Mil. Spec. MIL‑S‑16293 [single] [duplex] basket type, with inlet and outlet on the same center line.  Cast steel or fabricated steel body, [       ] mesh 300‑series stainless‑steel baskets.  Open area of one basket shall be 2‑1/2 times inlet or outlet piping area.  Furnish one spare basket.


2.1.5.7  Fill Box:  Lock‑type design with cast‑iron body and bronze inside lock cap, designed for flush mounting in concrete encasement, water‑tight with drain holes in bottom.  Furnish wrench for opening box.


2.1.5.8  Gaskets: Non-asbestos modified spiral serrated gasket, JPI-7S-41, type OR,class 150, unless oterwise specified herein after.  [Envelope type gasket encasing a flexible cushion material within a thin envelope of tetrafluoroethylene.]


2.1.5.9  Bolting:  Dimensions of bolts, and nuts JIS B 1180 and B 1181, class B with threads conforming to JIS B 0205.


2.1.5.10  Identification for Piping Aboveground:  Labels for pipes 20‑mm (3/4‑inch) diameter and larger shall bear printed legends to identify contents of pipes and arrows to shown direction of flow.  Labels shall have color coded background to signify levels of hazard in accordance with ANSI A 13.1.  Legends and type and size of characters shall also conform as ANSI A 13.1.  Make labels of plastic sheet Fed.  Spec. PPP‑T‑66 with pressure sensitivity suitable for the intended applications, or they may be premolded of plastic to fit over pipe.  For pipes smaller than 20‑mm (3/4‑inch) diameter, provide brass identificationtags 38‑mm (1‑1/2 inches) in diameter with legends in depressed black filled characters.


2.1.5.11  Buried Utility Warning and Identification Tape:  Polyethylene plastic tape manufactured specifically for warning and identification of buried utility lines.  Tape shall be of the type provided in rolls, 15 cm minimum width, and yellow in color.  The warning and identification shall be imprinted in bold black letters continuously and repeatedly over the entire tape lengh.  Warning shall be, "CAUTION‑BURIED FUEL OIL LINES BELOW," or similar.  Code and letter coloring shall be permanent and unaffected by moisture or other substances contained in the trench backfill material.  Tape shall be laid above buried lines at a depth of between 12 and 18 inches below finished grade.


2.1.5.12  Miscellaneous Metal:  JIS G 3191, G 3192, G 3193, and G 3194, standard mill finished structural shapes, hot‑dip galvanized after fabrication.


2.1.6  Meters:  Mil. Spec. MIL‑M‑18294, Style A [piston] [or] [disk], size as indicated, for [       ] gpm maximum flow of Grade No. [     ] fuel oil at [      ] to [       ] degrees C and [      ] kgf/sq‑cm maximum pressure.  Meter shall be arranged for mounting [in pipe line] [on pedestal] [and shall have overrange protection].  Casing shall be [aluminum] [bronze] [cast‑iron].  Pressure drop through meter shall not exceed [        ].


2.1.7  Instruments:  Tank gauges Mil. Spec. MIL‑G‑17713, buoyant force type with direct reading dial.  Thermometers shall be bi‑metal dial type thermometers with stainless steel case, stem, and fixed thread connection; 12.5‑cm diameter dial with glass face gasketed within the case; accuracy within one percent of scale range.  Provide scale range suitable for the intended service.


2.1.8  Tank Appurtenances:


2.1.8.1  Venting:  Conform to API 2000.


2.1.8.1.1  Pipe‑Away Pressure and Vacuum (P/V) Vents:  Remove existing P/V vents and reinstall on the new nozzles indicated.  In addition modify these vents to pipe‑away type.  Provide conversion kits to fit the existing P/V vents in accordance with recommendations from the same manufacturer of the existing product.  The vent outlets shall be piped with a carbon steel pipe riser and a goose neck (180 degrees return bend) type free vent fitting, supported by steel structural rack.  The fitting shall have a removable galvanized bird screen.


2.1.8.1.2  P/V Setting:  Modify the existing vent settings for the pressure and vacuum by the addition of lead pallet weights as recommended by the manufacturer.  The new pressure setting shall be 2 ounces per square inch (25.4 mm of water approximately) and the vacuum setting shall be 0.5 ounce per square inch (22.0 mm of water approximately).


2.1.8.2  Gaging and Sampling Hatches:


2.1.8.2.1  Manual Gage Hatch:  Shall be mounted on a flanged nozzle welded through the roof to provide access for gaging product level or temperatures.  The hatch shall be of cast aluminum construction conforming to JIS H 5202, equipped with a flanged connection, and a self‑closing, foot‑operated, lockdown cover.  The cover shall also be equipped with a gage marker and a hook for suspending thermometer or sampling probe.


2.1.8.2.2  Sampling Hatch: Shall be mounted on a flanged nozzle located on the center of tank roof for sampling products.  The sampling hatch shall be the same as the manual gage hatch.  The sampling hatch hall be located to provide clearance from the interior outlet and water‑drawoff piping.


2.1.8.2.3  Drip Pan:  Valved drip pan shall be mounted on nozzles of the manual gaging hatch and sampling hatch to collect spills at time of gaging or sampling.  The drip pan shall be constructed of mild steel bended to the indicated size.  The valve shall be forged steel gate valve conforming to JPI 7S‑36‑75.


2.1.8.2.4  Stilling Well and Datum Plate:  Shall be mounted directly under the manual gaging hatch.  Stilling well shall be stainless steel pipe conforming to JIS G 3459, SUS 304TP, Schedule 20 with sits on the surface.  The stilling well shall extend to within 80 mm to the tank bottom, fixed to the tank wall by bracket supports.  Stilling well shall be perforative with drilled holes at spacings indicated.  The perforation shall be distributed in a uniform pattern around the periphery of the pipe.  Datum plate shall be a square stainless steel plate conforming to JIS G 4304, SUS 304.


2.1.8.3  Valves:  All valves shall be capable of withstanding exposure to fire.  The body materials shall be fuel resistant cast steel or forged steel.


2.1.8.4  Pressure Gages:  Single type dial indicating using stainless steel bourdon tube element conforming to JIS B 7505.  Dial range shall be zero to 20 kgf/sq‑m (0‑to‑300 psi), with dial graduations and figures (shown both in metric and English measurements) in black color on a white background.  The gage housing shall be brass.


2.1.8.5  Flexible Connectors:  Shall be earthquake proof, corrugated metal hose of one piece construction made of stainless steel with braided wire sheath covering, close‑pitch annular corrugations, rate for a working pressure of at least 10 kgf/sq‑cm, steel flanged end connection.


[2.1.8.5   Flexible Hose:  Flexible metal hose, corrugated type with braided wire sheath covering, close-pitch annular corrugations, rated for a working pressure of at least 862 kPa (gage), 200 mm minimum live length, [flanged] [screwed] end connections, UL listed for flammable liquid service.  Metal for hose and braided wire sheath shall be stainless steel, any type of ASTM 300-series.]


2.1.8.6  Fuel Leak Detection System:  Shall consist of perforative telltale piping laid in the sand cushion under the tank bottom and leak detector gage installed in the pipeline tunnel.



a.
Telltale Piping:  Pipes for telltale piping shall be carbon steel pipes, JIS G 3454, STPG38, SCH 80.  The steel pipes shall have 2 mm diameter drilled holes at one‑meter spacing alternately on the pipe surface.  The drilled holes and the ends of tubes shall be wrapped tightly with steel woven wire cloth, JIS G 3555, 40 mesh, to screen fuelsoaked in the sand cushion.  The joints of pipes shall be either socket welded or threaded.



b.
Leak Detector Gage:  Shall consist of an oil pot fabricated from 250 mm steel pipe, JIS G 3454, STPG38, and a liquid level sight glass.  The sight glass shall of the transparent type with stainless steel body components, approximately 450 mm overall length, equipped with gage valves that are normally closed.  The sight glass shall be replaceable at the connections.  The leak detector gage shall be connected to the copper tube telltale piping laid in the sand cushion under the tank bottom through the concrete tank wall, and shall be mounted on the concrete wall in the pipeline tunnel at visible height.


2.1.9  Protective Coating Systems for Buried Steel Tanks and Steel Piping:


2.1.9.1  Steel Tank Coating:  Coat the exterior surfaces of steel tanks for installation underground with a protective coating conforming to SSPC‑PS 11.01.  Coating may be shop or field applied at the option of the Contractor.


2.1.9.2  Epoxy Coal‑tar coated Steel Tanks:  Protective coating and corrosion control system shall meet the requirements of the Steel Tank Institute STI‑P3 System.


2.1.9.3  Fiberglass Reinforced Plastic Coated Steel Tanks:  Steel tanks may be provided with a 3.2 mm nominal fiberglass reinforced plastic coating.


2.1.9.4  Buried Piping and Fittings:


2.1.9.4.1  Piping:  New steel pipe shall receive protective coating system of factory‑applied adhesive undercoat and continuously extruded polyethylene coating conforming to Fed. Spec. L‑C‑530, Type 1; minimum thickness of plastic resin shall be 36 mils for pipe sizes 150 mm (6 inches) and larger, and for pipe sizes under 6 inches according to specification.


2.1.9.4.2  Fittings, Couplings, Regular Surfaces, Damaged Areas of Extruded Polyethylene Coating and Existing Piping Affected by the Contractor's Operations:  Shall be protected by the application of tape.  Surfaces to be tape wrapped shall be clean, dry and grease free.  Tape conforming to Fed. Spec. L‑T‑1512 and of the Type specified below shall be applied over a primer compatible with the tape and the extruded polyethylene coating.



a.
Fittings, Couplings, and Regular Surfaces:  Tape shall be initally stretched sufficiently to conform to the surface to which it is applied, using one layer lapped at least one inch.  Tape shall overlap the extruded polyethylene coated piping 3 inches at all joints.  A second layer, applied and pressed to conform to the shape of the component.  Tape shall conform to Fed. Spec. L‑T‑1512, Type I, 0.25 mm nominal thickness.  Do not wrap joints until completion of pressure testing.



b.
Damaged Areas of Extruded Polyethylene Coating:  Residual material from coating shall be pressed into the break or trimmed off.  Tape shall be applied spirally and one‑half lapped as it is applied.  Tape shall extend 7.5 cm beyond the damaged area.  A double wrap of one full width of tape shall be applied at right angles to the pipe axis in a manner to seal each end of the spiral wrapping.  Tape shall conform to Fed. Spec. L‑T‑1512, Type II, 0.5 mm nominal thickness.



c.
Existing Piping Affected by the Contractor's Operation:  Shall be wrapped to 7.5 cm beyond the point of connection.


2.1.9.4.3  Flanges, Valves, and Irregular Surfaces:  These items shall receive coal tar base coating conforming to Mil. Spec. MIL‑C‑18480 applied to a minimum dry film thickness of 0.76 microns.


2.1.9.5  Protective Coating Systems:  Inspect protective coating systems, with a holiday tester just prior to placement in ground.  Any holidays revealed shall be promptly repaired.  The steel tank coating and the epoxy coal‑tar coated steel tanks shall be given a low voltage (75 volts) holiday test.  The fiberglass reinforced plastic coated steel tank shall be given a 35,000 volt holiday test.  The steel piping coating system shall be given a holiday test with a voltage of 100 to 200 times the mil thickness of the coating.


2.1.10  Protection for Aboveground Steel Pipe and Steel Tanks:  Protect all aboveground steel pipe and tanks against atmospheric corrosion by a coat of inorganic, zinc‑rich primer in accordance with Mil. Spec. DOD‑P‑23236, Type I, Class 3, apply bond or tie coat in accordance with specifications of manufacturer of prime coat and apply two finish coats of vinyl paint in accordance with Steel Structures Painting Council Specification (SSPC) ‑ Paint 9.  Before applying external and internal coatings, prepare steel surfaces by sandblasting in accordance with SSPC SP 10.  Internally coat all aboveground steel storage tanks with capacities in excess of 75.7 kilo‑liters (20,000 gallons) in accordance with Mil. Spec. MIL‑C‑4556.  Coat the tank bottom and up 45.7 cm along the sides.  Prior to internal coating as described above, unsealed lap seams shall be sealed with epoxy cement in accordance with DOD‑C‑24176, Type II.  Voids that are inacessible to applied coatings shall be filled with epoxy cement prior to application of the coating.


0.  PIPING SYSTEMS:


0.1  General:  All materials to be furnished by the contractor shall be current production by the manufacturers regularly engaged in the manufacturering such items, and shall conform to the foregoing documents, as modified or amplified herein.  Material not otherwise specified herein or in the aforementioned documents shall be approved commercial products and suitable for the intended purpose.


0.2  Fuel Oil Pipe, Underground and at River Crossing:  Carbon steel pipe conforming to JIS G 3454, STPG 38, schedule 40, and black.  Steel pipes shall be coated with high‑guard polyethylene coating as specified hereafter.  Weld connection of steel pipe shall be protected with thermofit pipe sleeve as specified hereinafter.  The length of steel pipe shall be 5.5 m (18 feet) in length except as approved by the Contracting Officer.


0.3  Steel Pipe Guard at River Crossing:  Carbon steel pipe conforming to JIS G 3454, STPG 38, schedule 40, and black.  Pipe shall be coated with high‑guard polyethylene coating outside and tar‑epoxy resin or other approved paint inside.  Welded connection shall be protected with thermofit pipe sleeve as indicated.


0.4  Hard Polyethylene Coating on Steel Pipes:  High‑guard coating shall be thermally coated polyethylene coating.  Single layer coating shall be applied on straight pipes and double layer coating on bend pipes.


0.4.1  Double layer Coating:   Polyethylene powder shall be heat‑laminated to provide the basic layer, on which polyethylene granule shall be scattered and fused.  Average thickness of coating for 100 mm (4 inch) straight pipe shall be 1.9 mm.  Uncoated length of both ends of pipe shall be as indicated on drawing.


0.4.2  Single layer Coating:  Polyethylene powder alone shall be thermally coated on the pipe, giving a mirror‑smooth surface.  Thickness of coating for 100 mm (4 inch) pipe and fittings shall be 2.0 mm.  Uncoated length of both ends of pipe shall be as indicated on drawing.


0.5  Heat‑shrinkable Wraparound Pipe Sleeve:  Shall be one‑piece, thick wall sleeve fabricated from radiation crosslinked polyethylene.  Each sleeve shall be coated on the inside with a specially formulated thixotropic sealant.  When heated with a propane or butene torch, the sleeve shall shrink and encapsulate the joint with a strong, impervious seal not to dry out, crack or craze.  The sleeve shall be more than 1.0 mm thick.


0.6  P‑L Sheets For Pipe Supports:  Approved commercial products, conforming to JIS R 3416.


2.2  FUEL OIL HEATING AND PUMPING EQUIPMENT:


2.2.1  Storage Tank Heater:  Vertical type installed through a             diameter manhole in top of tank.  Weld pipe connections to manhole cover and entire assembly shall be removable as a unit.  Heater shall have the capacity to heat            kilo‑liters per minute of No.          fuel oil from           C to         C when supplied with [          kg/sq‑cm G steam] [             kilo‑liters per minute of              C hot water].  Coil shall have steel tubes and be designed for working pressure of             kg/sq‑cm G.  Coil shall extend to within 153 mm of tank bottom and shall surround oil suction line. Heater shall be provided with [bottom] [side] suction, inlet and outlet, drains, vent, thermometer and pressure gage.


2.2.2  Shell and tube Heater:  The shell, containing oil, shall be steel with steel or cast iron heads and 20 mm O.D. by 1.65 wall thickness steel tubes with removable bundles.  construct unit in accordance with Section VIII of the ASME boiler and pressure vessel code and design for            kg/sq‑cm G.  Heater shall have necessary heating medium connections such as inlet and outlet, drain, vent, thermometer, and pressure gage.  Heater shall have the capacity of heating            kilo‑liters per minute of No.           fuel oil from            C to             C when supplied with [            psig Steam.] [         kilo‑liters per minute of                C hot water.]


2.2.3  Electric Heater:  Heater shall be constructed of steel shell and steel flanges and designed for          kg/sq‑cm G.  Heater shall have sufficient capacity to heat            kilo‑liters per minute of No.           fuel oil from          C to           C while operating on             volts,           phase,          cycle electric service.  Control electric heater by a magnetic starter with a manually operated "on‑off" switch in series with a thermostatic control with an adjustable range.


2.2.4  Oil Pumps:  Mil. Spec. MIL‑P‑17608 suitable for No.             oil at a viscosity of           SSU.  Pumps shall deliver         kilo‑liters per minute at a developed head of           m (feet) and a suction lift not less than            m (feet).  Mount pump and direct connected electric motor or steam turbine on extended base plate.  Provide a drip plan with each pump.  Use all metal flexible coupling.  Provide pressure relief valve on discharge lines, piped to return line.  Provide duplex strainer on suction side.  Motor starters on all oil pumps shall be lockable.


2.3  FUEL OIL STORAGE TANKS AND ACCESSORIES:


2.3.1  Fuel Oil Storage Tanks:  Construct fuel oil tanks of steel, fiberglass reinforced plastic (FRP), or fiberglass reinforced plastic coated steel to comply with NFPA Pamphlets 30 and 31.  [Each fuel oil tank shall have a 61 cm manhole on top, with extension neck, and bolted cover with gastight gasket].  Provide openings for fill, vent, pump suction, oil return, oil level gage [, and oil heater].  Size vent pipes according to NFPA 30 and 31 but not less than 32 mm in nominal inside diameter.  Vent pipe shall connect to tapping at high end of tank and shall not extend more than one inch into tank.


2.3.2  Design, Construction and Testing of Fuel Oil Tanks:



a.
Steel Fuel Oil Tanks (Aboveground):  UL 142, welded construction, UL listed.



b.
Steel Fuel Oil Tanks (Underground):  UL‑58 or STI‑P3, welded construction, UL listed.



c.
FRP Tanks (Undergound):  Mil. Spec. MIL‑T‑52777, Type‑I (150 degrees F), Class‑A (Vented).


2.3.3  Connections to Fuel Oil Tanks:



a. 
Goose‑neck type vent caps or type conforming to Mil. Spec. MIL‑C‑19902



b.
Fill lines with removable single strainers and locking fill boxes



c.
A sounding connection, to permit entry of the gaging rod, with a locking cap.  Proirde graduated gaging rod and calibration chart.



d.
Pump suction lines with internal vertical pipes extending to within 10 cm of tank bottom



e.
Fuel oil supply, return, fill and vent piping utilizing swing joint elbows to allow for ample tank movement and pipe expansion 



f.
Flexible hose connections for vibration isolation of oil burning equipment



g.
On FRP tanks provide a 30 cm by 30 cm by 0.6 cm (12‑inch by 12‑inch by 1/4 inch) aluminum plate laminated on inside bottom surface of tank directly below fill pipe and oil level gaging rod opening.  On steel tanks weld a 30‑cm by 30‑cm by 0.6‑cm (12‑inch by 12‑inch by 1/4‑inch) steel striker plate.



h.
Nylon dielectric brushings on pipe connections to steel tanks.



i.
Holddown straps for steel tanks with inert insulating dielectric material between strap and tank.  Protect ferrous holddown accessories with a coating to prevent corrosion.

PART 3 ‑ EXECUTION


3.1  INSTALLATION:


3.1.1  General Installation Requirements for Oil Piping:  Install piping in out‑of‑the way locations, in a manner that will minimize cutting of beams, girders, columns, or load‑bearing members.  Piping shall be free from traps and shall drain toward tank and equipment. Installation of oil piping and equipment in buildings shall conform to NFPA 31, except as indicated or specified herein.  


3.1.2  Pipe Sleeves:  Provide where piping passes through walls, floors, roofs, and partitions.  Secure sleeves in proper position and location during construction.  Provide sleeves of sufficient length to pass through entire thickness of walls, floors, roofs, and partitions.  Provide not less than 6 mm space between exterior of piping or pipe insulation and interior of sleeve.  Firmly pack space with insulation and calk at both ends of the sleeve with plastic waterproof cement which will dry to a firm but pliable mass, or provide a segmented elastomeric seal.


3.1.2.1  Sleeves in Masonry and Concrete Walls, Floors, Roof:  Provide JIS G 3454, Schedule 40 or Standard Weight, zinc‑coated steel pipe sleeves.  Extend sleeves in floor slabe 7.5 cm above the finished floor.


3.1.2.2.  Sleeves in Partitions and Other Than Masonry and Concrete Walls, Floors, and Roof:  Provide zinc‑coated steel sheet  minimum 0.45 mm (26 gage).


3.1.3  Floor, Wall, and Ceiling Plates:  Secure plates to pipes at sleeves in buildings.  All plates shall be painted cast‑iron, malleable iron, or steel.


3.1.4  Steel Piping:  Steel piping 50 mm (2 inches) and smaller shall be threaded or socket‑welded.  Steel piping 65 mm (2‑1/2 inches) and larger shall be butt‑welded.  Flanged may be used for valves and equipment installation.  Piping joints shall conform to ANSI B31.4.


3.1.5  Threaded Joints in Piping:  Use a  lubricant or polytetrafluoroethylene tape conforming to Mil. Spec. MIL‑T‑27730 on male threads of screwed joints.  Red or white lead and zinc compound conforming to Mil. Spec. MIL‑T‑22361 may be used.  Lubricate threaded pipe joints, as well as bolts and studs used on high temperature pipe joints up to 566 degrees C (1050 degrees F), with anti‑seize compound in accordance with Mil. Spec.  MIL‑A‑907.  Piping shall be free from fins and burrs.  Ream or file out pipe ends to size of bore and remove chips.  Attach screwed flanges by screwing the pipe through the flange, and reface pipe and flange accurately.


3.1.6  Copper Tubing:  Cut with square ends and remove all burrs and fins.  Carefully handle and protect tubing.  Replace tubing cut, dented, or otherwise damaged with new tubing.  Clean outside surface of tubing ends and inside recess of fitting to bright metal with wire brush or abrasive and apply flux to outside surface of tubing ends and on the recess inside of fittings.  Insert tubing to the full depth of fitting, then braze.  Remove stems and washers of solder‑joint type valves before brazing.  Brazing procedure qualification and preparation and procedures for joints shall be in accordance with ANSI B31.3 or JIS Z 3621.


3.1.7  Welding:


3.1.7.1  Welding of Piping:  Welding of joints in piping, butt welds, fillet welds, bends, loops, offsets, and cleaning of pipe shall be in acordance with ANSI B 31.1.  All welds shall be visually examined and meet acceptance standards indicated in Chapter VI of ANSI B 31.1 or JIS Z 3801


3.1.7.2   Quality of Welds:  Quality of welds, correction of defects, stress relieving, and preheating shall be in accordance with ANSI B 31.1 or JIS Z 3801.


3.1.7.3  Arc Welding and Gas Welding:  In accordance with ASME Boiler and Pressure Vessel Codes Section IX.


3.1.8  Unions and Flanges:  Place unions and flanges where necessary to permit easy disconnection of piping and apparatus.  Each connection having a threaded end valve shall have a union.


3.1.9  Valves:  Install valves in positions accessible for operation and repair.


3.1.10  Thermometers:  Provide thermometers and thermal sensing elements of control valves with separable sockets.  Install separable sockets in pipe lines in such a manner to sense the temperature of flowing fluid and minimize obstruction to flow.


3.1.11  Fuel Oil Storage Tanks:  Install storage tanks, vents and other connections in accordance with NFPA 30, NFPA 31, recommendations and published instructions of the manufacturer, and as indicated.  Concrete shall have a compressive strength of [180] [210] kg/sq‑cm, 20 maximum aggregate size and [7 to 10]‑cm slump.  Materials for sand, gravel, and concrete shall meet requirements specified in Section. ["Cast  in Place Concrete (Minor Building Construction)"].  Excavation and backfill for staorag tank installation, with the exceptions noted below, shall comply with Section ["Earthwork."] ["Earthwork for Utilities."]


3.1.11.1  Aboveground Fuel Oil Tanks:  Fasten aboveground fuel oil tanks on a firm reinforced concrete foundation.  Provide fireproofed steel supports between tank and foundation.


3.1.11.2  Underground Fuel Oil Tanks:  Tanks shall rest on a full length reinforced concrete pad with holddown straps.  Provide a minimum of 15 cm of clean sand between steel tank and pad and a minimum of 30 cm of pea gravel between fiberglass reinforced plastic tank and pad.  Tanks shall have a cover of earth of not less than 60 cm (2 feet) in nonvehicular traffic areas and a cover of not less than 90 cm (3 feet) in vehicular traffic areas.  All pipe connections shall be at top of tank.  Backfill for steel tanks shall be either sand or pea gravel.  Backfill for fiberglass reinforced plastic tanks shall be pea gravel.  Nominal pea gravel shall range in size of 100 percent passing a 9.5‑mm sieve and 100 percent retained on No. 8 sieve.  Before placing tank into excavation, all foreign matter shall be cleaned from tank.  Excavation shall be free from all hard or sharp materials that may cause damage to the tank or tank coating.  Handle tanks, during transportation and while lifting into ground, in such a manner as to prevent damage to tank and protective coating. 


3.2  FIELD TESTS AND INSPECTION:  Prior to application of test pressure, remove or valve of  piping components which may be damaged by test and install a calibrated test gauge in the system.  Mantain test pressure for at least one hour.  In the event of leakage, locate and repair leak by rewelding and repeat test.  Materials and equipment shall be subject to inspection at the installation site by the Contracting Officer.


3.2.1  Piping Test:  Before backfilling of pipe trenches, perform hydrostatic test of fuel oil piping at 1 1/2 times system pressure or 7 kgf/sq‑cm (100 psig) whichever is greater.


3.2.2  Steel Fuel Oil Storage Tanks:  Test tanks for leaks by applying internal air pressure and using soapsuds, linseed oil or equipvalent material on all external welds.  For horizontal tanks, the test pressure shall be not less than 0.35 kg f/sg.cm (5 psig.) nor more than 0.5 kgf/sg‑cm (7 psig).  For vertical tanks, the test pressure shall be not less than 0.1 kgf/sg‑cm (1 1/2‑psig) nor more than that pressure which first causes visible deformation of the tank.  Underground tanks shall be tested for leaks just before placement in the trench.  During testing the tank shall be provided with a suitable pressure relief device.


3.2.3  Fiberglass reinforced Plastic Tank (FRP):  Test the tank and holddown straps in accordance with Mil. Spec. MIL‑T‑52777.


*** END OF SECTION ***
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