1.0	ABSTRACT



	This Item establishes the requirements for piping design, installation, and fabrication. 



2.0	REFERENCES



	2.1	American Society for Testing and Materials (ASTM), F 708, Practice for Design and Installation of Rigid Pipe Hangers.  



	2.2	American Society for Testing and Materials (ASTM), F1155, Standard Practice for Selection and Application of Piping System Materials.



	2.3	American Society for Testing and Materials (ASTM), F1138, Specification for Spray Shields for Mechanical Joints.



	2.4	American Society for Testing and Materials (ASTM), F994, Specification for Design and Installation of Overboard Discharge Hull Penetration Connections.



	2.5	American Society for Testing and Materials (ASTM), F1386, Standard Guide for Construction of a Sounding Tube and Striker Plate for Tank Sounding.



	2.6	American Society for Testing and Materials (ASTM), F1139, Specification for Steam Traps and Drains.



3.0	GENERAL



	3.1	Installation Requirements



		3.1.1	Piping systems shall have flexible joints, support points, expansion loops, and equipment connections to accommodate ship movement, thermal expansion, vibration, and changes in trim and stability.  



		3.1.2	Where orifices are installed, they shall be installed at flanged joints.  



		3.1.3	Backing rings shall be used unless open root welds are specified.  The Contractor shall provide calculations which show that backing rings do not cause flow restrictions.



		3.1.4	Piping installation shall permit passage along walkways and ladderways, access for equipment operation and maintenance, and access to doors, soft patches, and other openings.  Where required, if it is impractical for piping to be clear of access plates, cutout valves shall be installed on both sides of the opening to allow for piping section removal.  Piping inside of tanks shall be clear of access holes and have enough clearance to permit sludge removal from tank bottom.  



		3.1.5	Piping shall be installed directly with a minimum number of bends, flanges, and joints.  Piping shall be installed taking into account piping accessibility and maintenance.  



		3.1.6	Flange faces shall be perpendicular to the longitudinal centerline of the piping and connecting equipment.  



		3.1.7	To prevent piping damage or personnel injury, it shall be protected with removable guards, coatings, insulation, lagging, protective covers, chafing, and splash plates, spray shields, or drip pans, as appropriate for the installation. 



		3.1.8	Heat exchanger heads shall be removable by breaking the connecting flanges.  If head removal requires piping disassembly, flanged spool pieces shall be installed for ease of disassembly.



		3.1.9	Fittings, valves, and traps shall be installed so that piping may be completely drained.  Drains shall be installed on low points that are not self-draining.



		3.1.10	Piping hangers shall be installed in accordance with Reference 2.1.  



	3.2	Installation Prohibitions



		3.2.1	Piping shall not be installed where it may be used for a step or grabrail.  



		3.2.2	Nonferrous piping shall not directly contact the ship's hull.  



		3.2.3.	Installation of piping conveying steam or liquid shall be avoided in the following spaces, except to serve the equipment therein:



			a.	Fuel, lube, and oily waste tanks.

			b.	Chain lockers.

			c.	Engine room and bridge central control stations.

			d.	Switchboard rooms.

			e.	Inner bottoms and voids.

			f.	Potable water tanks.

			g.	Provisions storerooms and ship's reefer boxes.

			h.	Steering gear rooms.

			i.	Wiring trunks and enclosures.

			j.	CHTs.

			k.	Magazines.

			l.	Refrigerated spaces.  

			m.	Medical spaces.  

			n.	Chart rooms.

			o.	Generator rooms. 

			p.	Battery lockers and battery charging stations. 

			q.	Electronic spaces.

			r.	Dry cargo holds.  

			s.	Food preparation spaces.

			t.	Mess rooms.



Piping through these spaces shall have all joints welded or brazed.



		3.2.4	Mitered joints or fittings shall not be used.  Lateral joints shall not be used unless pre-manufactured.



		3.2.5	Galvanized piping shall not be used in potable water and AFFF systems.



		3.2.6	Fiberglass or plastic piping, tubing, valves, and in-line fittings shall not be used for potable water systems.



		3.2.7	Piping conveying flammable media shall be routed to avoid being located over hot surfaces, unless adequately shielded, and shall be located at least 450 mm (18 in) from high temperature steam lines.



		3.2.8	The use of cocks instead of valves shall not be permitted without specific approval of MSCREP, except in gage lines.



		3.2.9	Backing rings shall not be used where it causes flow restrictions.



	3.3	Materials  



		3.3.1	Repaired or replaced piping shall as a minimum be the same as the material schedule of the existing system.  If installing a new system, piping material shall comply with Reference 2.2.



		3.3.2	The radius of ferrous piping bends shall not be less than 5 pipe diameters.  The radius of non-ferrous piping and tubing bends shall not be less than 3 pipe diameters.    Tubing shall not be thinned below the minimum wall thickness.



4.0	PIPE SLEEVES



	4.1	Pipe sleeves penetrating watertight or fire zone boundaries shall be fitted with Schedule 80 pipe sleeves.  Pipe sleeves shall extend 150 mm (6 in) on either side of the boundary.



	4.2	Pipe sleeves required in wet spaces shall be Schedule 80 and shall extend 150 mm (6 in) above and 25 mm (1 in) below the plating.  Pipes shall be continuously welded to the sleeve on both sides. 



5.0	FLANGE SHIELDS



	Flange shields shall be located on piping flanges and bolted valve bonnets and flanges.  Shields shall meet the requirements of Reference 2.3.  Shields shall be installed on:



	5.1	Fuel lines in main and auxiliary machinery spaces where a source of ignition exists.



	5.2	Lube and hydraulic oil piping if the flange is within 4.6 meters (15 ft) of electrical equipment, a hot surface, or other source of ignition.



	5.3	Flanges near any surface with a temperature exceeding 204 oC (400 oF).  



	5.4	Fuel and lube oil strainers subject to pump discharge pressure.



6.0	SCUPPERS AND DRAINS



	6.1	Drains shall be as short as possible between origin and termination.  



	6.2	Check valves, automatic nonreturn valves, and scupper valves shall be installed so that they open and close in a fore and aft direction and so that the flapper and hinge pin can be easily removed or replaced.



	6.3	Overboard plumbing, sewage, refrigerated space, and interior deck discharge drains shall be installed above  the load waterline and shall discharge overboard by gravity.  Hull penetrations shall comply with Reference 2.4. 



	6.4	Deck drains shall be installed to prevent water from standing on the decks for all trim and list conditions which could be expected at sea or in port.



	6.5	Interior deck drains shall have a trap with an integral or built in bell baffle to seal pipe odors.  Where a drain trap is required, it shall be installed with an area at least twice that of the drain pipe.  The drain shall have a brass, stainless steel, or reinforced plastic strainer plate.  Strainers shall be secured and flush with the deck.



	6.6	Coamings are required around equipment which may leak or spill oil under normal operating and maintenance conditions, a drain shall be installed.  Drains shall run to an oily waste tank.



	6.8	Plumbing Drains



		6.8.1	Where nonreturn valves are required, they shall be installed on plumbing fixture drainpipes or deck drains which combine with other drains at higher elevation to prevent back flooding during roll and pitch conditions. 



		6.8.2	Soil drains from water closets and urinals shall be independent of other drains and shall be piped into mains. 



		6.8.3	Plumbing drain vents shall be installed to vent to the weather deck.  Anti-syphonic valves shall not be used.  



		6.8.4	Any check valves required for plumbing system shall be the full flow type.



	6.9	Weather Deck Drains 



		Where required, house top deck drains shall be at least 38 mm (1.5 in) in diameter.  Scupper drain pipes on each lower deck shall be increased by 13 mm (0.5 in) in diameter over that of the deck above, with a 75 mm (3 in) maximum.  Drains from decks above shall lead to gutterways adjacent to scuppers.



7.0	VENT, SOUNDING, AND OVERFLOW PIPING



	7.1	Vent, sounding, and overflow piping that penetrates tank tops, flats, or decks shall be fitted with schedule 80 sleeves if the piping is subject to damage from physical abuse or from corrosion due to standing water.  The sleeves shall be continuously welded on both sides of the plating.  Sleeves shall extend 150 mm (6 in) above and 25 mm (1 in) below the plating.  Piping shall be continuously welded to the sleeve at top and bottom.



	7.2	Overflows and Vents



		7.2.1	Overflow and vent terminals above the weather deck shall terminate close to the bulwark or deck house side with gooseneck fittings that do not interfere with equipment, cargo, boat handling, and embarkation operations.  Vents from sewage tanks and waterclosets shall not terminate near portholes, doorways, normal working areas, or any location where fumes could enter the deck house.  Fuel oil vents, sounding tube terminals, and fueling connections shall not terminate within living spaces.



		7.2.2	Where required, vent terminal screens shall be monel or CRES and removable.  



		7.2.3	Flanged takedown connections shall be installed in overflow and vent lines to permit fitting of blanks to isolate tanks for individual tank air testing or as required.



		7.2.4	Watercloset, lavatory, and sinks vents which terminate on the exterior of the deckhouse shall have a horizontal one half round pipe welded to the side of the house to prevent wind from blowing down the vent.  The internal sectional area of the half round pipe shall be equal to the area of the vent, and the length shall be four times the diameter of the vent.



	7.3	Sounding Tubes



		7.3.1	Sounding tubes and striker plates shall be installed in accordance with Reference 2.5.  Sounding tubes shall be at least 38 mm (1.5 in) in diameter except for fuel oil tanks, which shall be at least 50 mm (2 in) in diameter.  Holes shall be drilled along the length of the tube in accordance with Reference 2.5.



		7.3.2	Curving or sloping of sounding tubes shall be minimized.  Slopes shall be limited so that the included angle between the centerline of the sounding tube and the vertical does not exceed 15 degrees. 



		7.3.3	Where flanged takedown joints are required, they shall be installed at the bottom of the sounding tube in accordance with Reference 2.5.  



		7.3.4	Where sounding tubes terminate flush with the deck, flush brass deck plugs shall be installed on the sounding tubes.  Where sounding tubes which do not terminate flush with the deck, a self closing gate valve shall be installed in an accessible location on the sounding tubes.  



8.0	PIPING ATTACHMENTS



	8.1	Remote Operating Gear



		Where required, valves not accessible for local operation shall have remote operating gear such as mechanical operating gear or reach rods.  Operating gear, terminating on the open deck or in passageways, shall have boxes fitted with "open" and "closed" indicators.  Remote operators terminating in passageways shall be close to the bulkhead.  Box wrenches shall be capable of removing the deck box plug as well as operating the gear and shall be mounted near the deck plug box.  Remote operating gear, not terminating in deck boxes, shall be fitted with hand wheels.



		8.1.1	Remote operating gear shall be installed with a means of disconnection at the valve to permit local operation if the gear becomes jammed.



			a.	Flexible shafting used for remote operation shall not exceed the manufacturer's specified bend radius.  Selection of material shall be used for components in corrosive or submerged conditions.



			b.	Mechanical joints used for remote operation may be used as follows:



				1)	Universal joints shall be used only where the included angle is greater than 165 degrees.



				2)	Double universal joints may be used if the included angle is between 180 degrees and 165 degrees but no less than 150 degrees.



				3)	Where included angles are less than 150 degrees gear boxes shall be used. 90 degree gearboxes shall be used only for 90 degree changes of direction all other angles shall be obtained using the 300 degree type variable angle gearbox.  Gearboxes shall not have universal joints connected directly to them to make up incremental angles.



				4)	Slip joints shall be added to each reach rod system to compensate for thermal expansion and ship deflections.  Slip joints shall be added in each straight run of the system and at each change of direction.  Slip joints shall have a minimum range of movement of 2 inches and shall be set at the mid point of the movement range to allow movement in both directions.  Slip joints shall be capable of transmitting the full torque required of the system



				5)	Couplings shall be used to join portions of the reach rod system and may be of the pin or welded type.  Consideration should be given to ease of maintenance and accessibility when selecting which type is used.  All pin type couplings shall be of the double pin type.



				6)	Hangers shall be used to support the reach rod along its length. The distance between hangers on straight runs of rod shall not exceed 10 feet. In addition hangers shall be arranged close to universal joints to prevent deflection of the reach rod during turning of the universal joint. On vertical runs the reach rod shall have a vertical thrust bearing at the top to take the weight of the system off the deck penetration piece. All hangers shall have a bearing included in them to reduce friction, all hangers will be attached to substantial foundations welded to the ships structure to prevent deflection. Hangers in corrosive environments or where used for submerged applications shall have grease grooves in the bearing surface and be fitted with grease fittings for the application of grease.



				7.	Gearboxes shall be independently supported with foundations welded to the ships structure.  Foundations will be carefully aligned with the axis of the gearbox to prevent inducement of stresses into the gearbox housing.



				8.	All joints between components in reach rod systems shall be made with either pin type or weld type joints.  Pin type joints will be double pinned with the second pin being at right angles from the first.  Pin type joints will be assembled using vibration proof CRES nuts and bolts rather than taper pins.



				9.	Materials for reach rod systems shall be selected according to the ambient characteristics of the spaces they pass through. Corrosive environments and submerged applications shall have CRES components throughout and if the rod itself is carbon steel it must be suitably coated to resist corrosion and be touched up after any drilling or welding operations. Gearboxes for use in submerged applications shall be designed to suit the depth they are to be submerged at.



				10.	The diameter of the reach rod shall be selected using the manufacturer’s data and is based on the torque requirements of the valve. 



		8.1.2	Remote Operating Gear Alignment.



			Alignment of the various components shall ensure that the included angles for universal joints do not exceed those listed above. In addition gearboxes of the 300 degree variable angle type shall be aligned by first finding the compound angle between the two sections of reach rod and then setting the gearbox supports to this angle without inducing stress into the housings. Slip joints must be set at the mid point of their full range of movement to allow for ship deflection and thermal growth.  Functional testing of components should be made after completion of installation in the conditions that the system is expected to function in when the ship is in service.



	8.2	Valves and Fittings 



		8.2.1	Steam traps shall be in accordance with Reference 2.6.



		8.2.2	Flanged waster pieces shall be installed between ferrous and nonferrous material.  Waster pieces shall be at least 300 mm (1 ft) long and two schedules heavier than the system design pressure would dictate.  Waster pieces shall be accessible and capable of being easily replaced.  Waster pieces shall be installed inboard of shell valves.



		8.2.3	Valves



			a.	Reducing and regulating valves shall be designed to be fail safe and permit manual adjustment, inspection, and maintenance without removal from the line.  



			b.	Relief and drain valve discharges shall be piped to avoid personnel injury.



			c.	Check valves shall be installed where flow reversals would be detrimental to operational requirements, equipment, or personnel.  Stop check valves shall be installed where flow reversals could flood a space.  Swing check valves shall be installed in a fore and aft direction.



			e.	Threaded or flanged ball valves may be installed in saturated steam lines as follows:



Where pressure does not exceed 2070 kPa (300 psi), and

Where steam lines are 50 mm (2 in) or less in diameter.



			f.	Reducing and modulating control valves shall:



Have removable disks and seats.  

Permit inspection and adjustment without removal from the line.



			g.	Gate and globe valve stem glands shall seal when the valve is open.  Globe and angle valves shall have seating surfaces which are regrindable.



			h.	Gate valves with nonrising stems shall be fitted with indicators.



			i.	Gate and butterfly valves shall not be used for throttling services.  Globe valves shall be installed to minimize flow turbulence and pressure drop and where regulating flow is of primary concern. 



			j.	Butterfly type valves shall be suitable for use with all types of flanges and in locations requiring “shut-off” for joint “breakdown” for maintenance without interruption of service to the rest of the system(s).  The valves shall be flange or lug type, with fastening to each mating flange, or be equipped with adjacent flanged spool piece connecting the equipment or flanged joint.



			k.	The use of butterfly valves in fuel oil systems shall be avoided except where space constraints do not allow any other type.  Only USCG Category “A” type valves are allowed.  USCG Category “A” type valves are not allowed as a positive shut-off valve.

 

9.0	ALLOWABLE VELOCITIES



	The maximum fluid velocity for a system is determined by minimum required inlet pressure of machinery and components under maximum flow conditions and the limitations on inlet velocities of machinery and components.  System design velocities shall be based on Table 23-1.  

�

���Table 23-1.  Design Fluid Velocities for Piping1,d���FLUID VELOCITY, fps��SERVICE�Nominal a�Limit��Condensate pump suction��embed Equation.2 ����3��Condensate pump discharge�3�embed Equation.2 ����8��Condensate drains�.3�embed Equation.2 ����1��Hot-water suction��embed Equation.2 ����3��Hot-water discharge�3�embed Equation.2 ����8��Feedwater suction�1.3�embed Equation.2 ����4��Feedwater discharge�4�embed Equation.2 ����10��Cold freshwater suction�3�embed Equation.2 ����15��Cold freshwater discharge�5�embed Equation.2 ����20��Lube-oil service pump suction��embed Equation.2 ����4��Lube-oil discharge�2�embed Equation.2 ����6��Heavy-fuel service suction��embed Equation.2 ����4��Heavy-fuel service discharge�1.5�embed Equation.2 ����6��Heavy-fuel transfer suction��embed Equation.2 ����6��Heavy-fuel transfer discharge�2�embed Equation.2 ����15��Distillate-fuel suction�2�embed Equation.2 ����7��Distillate-fuel discharge�5�embed Equation.2 ����12��Hydraulic-oil suction�1.5�embed Equation.2 ����8��Hydraulic-oil discharge�8�embed Equation.2 ����20��Seawater suction�3�embed Equation.2 ����12 b, c��Seawater discharge�5�embed Equation.2 ����12 b, c��Steam, high pressure�50�embed Equation.2 ����200��Steam exhaust, 215 psig�75�embed Equation.2 ����250��Steam exhaust, high vacuum�75�embed Equation.2 ����330��Notes:	1	-	Roy L. Harrington, ed., Marine Engineering  (Jersey City, NJ:  The Society of Naval Architects and Marine Engineers, 1992), pg. 796.

	a	-	d is the pipe internal diameter in inches.��	b	-	9 fps for galvanized steel pipe.��	c	-	Seawater velocity in titanium and GRP piping may exceed these limits without detrimental erosion; however, friction losses, turbulence, and noise may still be limiting factors.��	d	-	For 9010 Cu Ni and for galvanized piping, max velocity = 8 fps. ��

�









































THIS PAGE DELIBERATELY BLANK

MILITARY SEALIFT COMMAND

GENERAL TECHNICAL REQUIREMENTS



GTR No. 23



PIPING





MSC DRAWING NO. 803-7081122�MSC GTR�	GTR 23	SHEET � PAGE �9� OF 12��








