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1. SCOPE

le1 Scope. This standard covers requirements for basic piping system com-
ponents on Navy surface ships. It 1is not the intention herein to include every
conceivable component, valve, or fitting that might be used in the piping system
of a surface ship. The requirements invoked herein are not desirable goals but
are minimum acceptable standards.

1.2 This standard is broken down into basic service categories and groups.
The notes contained in each individugl category and group and prefaced with the
category and group designation, apply only to that specific category and group.
General requirements are also included to supplement the specific category and
group notes. General requirements apply to all service categories and groups
where the content of the requirement is applicable.

1.3 This standard is bound so thsat any category . and group can be removed
and replaced with revised issues of that category and group. It is intended
that changes, ‘when required, will be made to individual categories and groups
only, rather -than issue a complete revision of the standard. Changes will be
issued as notices and will be numberad consecutively.

1.4 This standard includes a list of categories and groups with the latest
date of issue for each category and group. When a category and group is revised
the liet of categories and groups will also be revised and will be forwarded
for insertion in the users copy of the standard.

l.5 This standard shall be maintained with all superseded categories and
groups and list of categories and groups intact to assure that when users are
applying the standard to requirements which may predate current category and
group issues, the applicable issues will be available.

2. REFERENCED DOCUMENTS

2.1 Government documents. Specifications, standards, drawings, and pub-
lications referenced in each category and group of this standard shall form a
part of the standard to the extent specified herein and, unless otherwise
specified, shall be the f{ssue in effect on date of invitation for bids or
request for proposal. Coples of specifications, standards, drawings, and
publications required by contractors in connection with specific acquisition
functions should be obtained from the contracting activity or as directed by
the contracting officer.

2.2 Other publicationgs. The following documents form a part of this
standard to the extent specified herein. Unrless otherwise specified, the
issues of the documents which are DoD adopted shall be those listed in the
issue of the DoDISS specified in the solicitation. The issues of documents <
which have not been adopted shall be those in effect on the date of the cited
DoDISS.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

(Application for copies should be addressed to the American National
Standards Institute, 1430 Broadway, New York, NY 10018.)
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AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.)

(Nongovernment standards are generally available for reference from
libraries. They are also distributed among nongovernment standards bodies and
using Pederal agencies.)

3. DEFINITIONS
Not applicable.
4. GENERAL REQUIREMENTS

4.1 Por piping directly associated with a nuclear plant, the requirements
of section 210 of the applicable ship specifications apply in lieu of the
requirements specified herein.

4.2 Gauge piping requirements are specified on Drawing 804-1385850 except
that gauge isolation and test valves shall be in accordance with MIL-V-24578 as
modified below:

(a) The material for all parts (except packing or O-ring) may also
be nickel-copper to ASTM B 164 or B 564.

(b) The lanya?d shall be wire rope coated with flexible, translucent
plastic of commercial design with suitable crimped fittings.

(¢) The valve design shall provide for a union type connection
between the body and the bonnet. The design shall also provide
for a positive wmethod for preventing the stem from backing out
of the bonnet. This shall be accomplished without the addition
of separate pleces or additional operations (such as swaging).
The intention is to have the stem assemble from the bottom of
the bonnet.

(d) The valve handwheel shall not exceed the dimensions shown on the
valve envelope figure as specified in MIL-V-24578 and shall be
round with a non-slip feature or “T" shaped and shall attach to
the stem s0 as to preclude relative motion between the stem and
handwheel. The preferred method of attachment is by flats or
spline. If a friction device i1s used to attach the handwheel
to the stem, a locking method to preclude unintentional loosen-

ing of the friction device shall be included. Handwheel material

shall be metal or plastic or a combination of metal and plastic.
(e) The stem back out test is not required.

The use Qf siphons and flexible connections as a means for providing flexibilicy
is not maadatory provided configuration of gauge piping is such that the flexi-
bility requirements of Drawing 804-1385850 are met and objectional vibrations
are not transmitted to the gauges on the gauge board. Thermometer wells shall
conform to the requirements of Drawing 810-~1385917 and MIL-W-24270 using
materials selected therefrom compatible with the materials specified for the
intended service. 1If discrepancies exist with other specification requirements,
clarification should be obtained from Naval Sea Systems Command (NAVSEA).
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Materials other than those specified are acceptable provided that they are
entirely satisfactory in all respects and are approved by the command or agency
concerned. The listing herein does not represent any order of preference.

4.3 Maximum system pressure and temperature ratings of the piping systems
specified herein are based on the service category and group. If conflict occurs
with applicable ship detail specifications or other applicable shipbuiiding docu-
ments, the operating conditions specified in the latter shall apply. The nor-
mal maximum sustained temperature for each of the steels and non-ferrous alloys
used in the piping system shall be limited as follows, except that the overall
piping system temperature limitation shall not be exceeded:

Maximum service

Piping material temperature °F

(1)) (T2)

Carbon steel 650 775
1 /4 percent chrome - 1/2 percent molybdenum steel 700 1000
2-1/4 percent chrome - | percent molybdenum steel 700 1050
Corrosion-resisting steel 304, 316 — 1000
347, 321 —_— 1125
304L —— 600

aiéL — 750
Copper 1/ 400
Tin-bronze 350 550
Aluminum-bronze 250 600
Naval brass v 300 400
90~-10 copper-nickel 350 600
70-30 copper—nickel 450 700
70-30 nickel-copper 650 900
70-30 nickel-copper aluminum 600 —
Nickel~chromium-molybdenum—columbium-alloy 900 —_—

1/ Por light drawn temper, 250 degrees Fahrenheit (°F)

4.4 The materials listed in 4.3 may be used up to temperature T; assuming
physical (not mechanical) properties are equal to those at room temperature.
At temperatures above T; and less than Tp, an adequate safety factor based upon
the stress for rupture or the stress corresponding to 1 percent creep (both in
100,000 hours), whichever is lower shall be used in the design stress. The
materials shall not be used at temperatures exceeding Ty unless specifically
approved by RAVSEA, except that for steels specified in 4.3, fluctuations of
not more than 25°F in excess of T, are permissible for short duration.

4.5 The pilping systems including support structures in machinery and
similar fire prone spaces shall be designed to remain operational for a speci-
fied temperature, time, and heat flux. The design specification shall specify
the time, temperature, and heat flux for which various piping systems are to
remain operational for each particular region withion the ship.
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4.6 Any valve intended for sea water service not in accordance with a

Navy standard drawing shall have nickel copper alloy stems, seats, discs, disc
nuts, hinge pins and side plugs as applicable. For valves in sizes 2-1/2
inches and above, discs with a nickel-copper alloy facing of 1/8 inch minimum
thickness are acceptable in lieu of solid nickel-copper alloy. Nickel-copper-
aluminum or nickel-copper-silicon alloy may be used as an alternative to
nickel-copper. Bronze valves for other than sea water service may have bronze
stems, seats, discs, disc nuts, hinge pins and side plugs, as applicable.

4.7 PFor valves (except valves on many mechanical standard drawings) fittings
and flanges, contractors designs previously approved for comparable installations
may be substituted for those specified, subject to justification to and approval
of the command or agency concerned. Extensions of the applicability of previously
granted waivers or approvals for reasons of shipbuilding expediency are not valid.

4.8 Por ferrous and special alloy components, selection of the pressure
series shall be made in accordance with the pressure temperature ratings of
ANSI Bl6.5 or Bl6.34 as applicable, unless the series is apecifically designated
in the applicable category. Butt wciiing or socket welding fittings shall be
of a schedule or thickness compatible with the service conditions.

4,9 Butt welding end valves, fittings, and flanges shall not be used for
3izes smaller than 1-1/4 inches except that inert gas consumable insert type
butt welds may be used in sizes down to and including 1/2 inch subject to
qualification of procedure by the activity doing the welding. Socket welding
end valves, fittings, and flanges for P-1 piping may only be used in gizes up to
and including 2 inches. PFor welding end steel valves, fittings and flanges,
the carbon content shall not exceed 0.35 percent.

4.10 The use of long-radius elbows 1is desired to minimize flow turbulence.
The use of short-radius elbows is acceptable where space conditions do not
permit long-radius elbows.

4.11 Butct welding elbows and return bends shall have 1/2 inch minimum
tangents. For commercial fittings, the 1/2 inch minimum tangents shall be
outside the ANSI radius dimension. Tangents on fitting may be omitted where
consumable inserts are used or where welding without backing rings is permitted.
Where consumable insert welding has been previously approved for the shipbuilder
hy the command or agency concerned, butt welding will be permitted down to and
1acluding 1/2 inch.

4.12 Steel valves not covered by military specifications or standard draw-

0gs in steam and feed lyatens normally operating at gauge pressures of 150
pounds per square inch (1b/in2) and above, shall have seat and disc seating
surfaces hard faced using material in accordance with type MIL-Co-Cr~-A of
MIL-R-17131, or the equivalent. Steel valves in steam and feed systems below
150 1b/inZ at saturation temperatures shall have either hard faced operating
s=at and disc seating surfaces as specified above or seats and discs hardened

by heat treatment. Special normally open valves not used for throttling,
such as solenoid trips, shall have seating surfaces suitable for the service
application.
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4.13 Where required, straight threaded union connections fitted with
O-rings are permitted. Otherwise pipe threaded connections (tapered or straight)
between piping, machinery and valves and in piping system joints not permitted
except as follows:

(a) Connections to commercial equipment such as washing machines and
drinking water coolers which are not essential to the ship under
combat conditions and where failure would not create a hazard to
personnel, the surrounding area or affect the operation of other
vital equipment.

(b) Pipe plugs, of a material compatible with the parent equipment
material in sizes 3/4 inch and below used for applications where
gauge pressures do not exceed 50 1b/in2.

(c) Instrumentation, controls, vents and filling and drain connec-
tions for applications where gauge pressures are 50 1b/inZ and
below where fluids handled are neither toxic or dangerous nor
could cause atmospheric contamination and which would not
cause. - the event of failure, a major breakdowm of the equip-~
me.. NOor create a hazard to the surrounding area nor affect the
operation of other vital equipment.

(d) PFor equipment where taper pipe threads are specified in RR-C-901,
MIL~V-2/15, MIL~-V-17360, MIL-B-15835, MIL-R-15917, MIL-E-17902,
MIL-H-2129]1 and MIL-B-24606.

(e) In unpressurized conmnections.

4.14 Silver brazing fittings shall be of the pre-inserted ring type,
except as follows:

(a) 1In sizes 1/2 inch nominal pipe size (nps) and below.

(b) PFittings without preinserted brazing rings may be used in the
refrigeration system (see category Q-1).

(c) Expanded copper sleeves without preinserted brazing rings may
be used in the inner wall of a double-walled gasoline piping
system.

(d) Water cloret discharge fittings as shown on figures 6 and 7 of
Drawing 810-1385706 may be used without preinserted rings.

(e) Joints for voice tube and pneumatic tube systems.

(f) Joints for bellmouth to pipe for tailpipes within tanks.

4.15 Threaded fasteners. In addition to the requirements contained in
each category, the following also appplies:

(a) Piping system fasteners shall be of the UNC series with a class
2 or 3 fic,

(b) Threaded fasteners shall be in accordance with MIL-S-1222 with
dimensions in accordance with ANSI B18.2.1, washer faced or
doubled chamfered.

(c) Studs shall be in accordance with MIL-S-1222, type and style as
applicable,

(d) Nuts ghall be in accordance with MIL-$-1222, with dimensions in
accordance with ANSI B18.2.2, washer faced or double chamfered.



(e)

(f)

(8)

(h)

Downloaded from http://www.everyspec.com

MIL-STD~-777E(SH)
7 February 1986

Nuts located within tanks, in the bilge region or inaccessible
for examination or routine replacement in service shall be of
the self-locking type as specified in section 075 of the ship's
specifications.

Hull integrity piping connections are defined as all flanged joints
from the hull up to and including the inboard flange of the hull
valve. Included in this category are the bonnet joints of the
hull valves and both line flanges and the bonnet joint of the
first valve (such as blow-out valve) in branch lines connected
to piping between the hull and the hull valve. Connections
shall be as follows:

(1) Bolted hull integrity piping connections shall be fitted
with nickel-copper~aluminum alloy fasteners in accordance
with MS18116 except that lot identification is not required
and with self-locking nuts, as specified in (e). Nuts
may be nickel-copper alloy QQ-N-281 class A or B or
nickel-copper—~aluminum alloy in accordance with QQ-N-286. - -

-~

(2) For szrvices involving integrity of the hull against the sea,

as defined in (f) above, energy absorbtion shall be pro-
vided by wmaking the mounting fasteners essentially constant
throughout their length. This may be achieved by threading
over the entire length, reducing the non-threaded shank
diameter to a dimension that falls between the pitch
diameter and the root diameter (usually for cut threads), or
maintaining the unthreaded shank diameter the same dimension
as the unthreaded blank (usually for rolled threads). For
resistance to shear forces, mating surfaces of the fasteners
holes shall be beveled.

Nickel-copper alloy bolting in accordance with class A or B of
QQ—-N-281 shall be used in the following application:

(1) Where subject to sea water spray or submergence.

(2) Where not readily accessible for examination or maintenance
in service due to their location and carbon steel, alloy
steel, or bronze bolting is specified for the rest of the
system. Some examples are: bilges, below floor plates,
tanks, voids and other hidden areas. Where nickel-copper
bolting does not meet the strength requirements of the
joint, nickel-copper-aluminum alloy QQ-N-286 shall be used.

Threaded fasteners in non-ferrous joints where ferrous bolting
is specified and located in high condensation areas, such as
machinery spaces, scullery, galley, laundry and sanitary spaces
shall be either nickel-copper in accordance with QQ-N-281 or
silicon-bronze in accordance with QQ-C-591.

(1) Wherever non-ferrous flanges mate up to ferrous flanges bolting

()

material shall be either nickel-copper in accordance with QQ-N-281
or silicon-bronze in accordance with QQ-C-591.

Carbon and alloy steel fasteners shall be given protective coating
as follows:
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(1) Por service temperatures to 1000°F coating in accordance
with MIL-C-81751, type I, class 4,

(2) Por service temperatures to 650°F and for high humidity
areas, coating in accordance with MIL-C-81751, type I,
class 4; MIL-C-87115, class 3; or MIL-C-83488, type 11,
class 3.

(3) For service temperatures to 300°F coating in accordance
with MIL-C-81751, type 1, class 4; MIL-C-87115, class 3;
MIL-C-83488, type I1, class 3; or ASTM B 633, type II,
class 13.

4.16 Flange finighes. The machine surface finish of gasket mating surfaces
on flanges in piping systems and connected components shall be in accordance with
ANSI B46.]1 and as follows:

(a) Non-ferrous and ferrous flanges for use with sheet gaskets:

(1) For flanges of a ncminal size of 12 inches or less, a finish
with a cir~ .. lay (concentric) of 500'to-1000 or (spiral)
125 to 500 roughness height rating (RHR) produced by
machining 30 to 80 serrations of uniform depth per inch
of face width.

(2) For flanges over a nominal size of 12 inches, the require-
ments shall be the same except thdat 21 to 80 serrations
per inch of face width may be used.

(3) PFor flanges where the flange face cannot be turned and tool
marks run aross the flange face, the surface fiaish shall
be a maximum RHR of 500.

(b) Flanges for O-ring seals:

(1) A finish of 63 or smoother RHR in O-ring grooves.
(2) A finish of 63 or smoother RHR on the flange face opposite
the groove.

(c) Ferrous flanges for spiral wound (metallic) gaskets:

(1) A finish with a circular lay (concentric or spiral) of 125
to 500 RHR produced by machining not less than 40 serra-
tions of uniform depth per inch of face width.

(2) For special installations involving radiocactive service or
hazardous fluids (toxic or explosive) where a finer finish
{8 required, the requirements shall be same as above
except that the finish shall be 125 RHR wmaximum.

(3) For flanges where the flange face cannot be turned and tool
marks run across the flange face, the surface finish shall
be 63 vo 125 RHR.

4.17 Weld joint and backing ring design shall comply with MIL-STD-22 and
MIL-STD~278 as appropriate.

4.18 Flat face non-ferrous flanges shall not be mated with raised face
steel flanges. Steel flanges shall be of the flat face or raised face type.
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4.19 Welded branch outlets. Welded branch connections can be effected by
the following techniques:

(a) Extruded.

(b) Saddle.

(¢c) Boss.

(d) 1Integrally reinforced branch outlet or integrally reinforced

insert butt welding pipe fitting.

Extruded and saddle type branch connections shall be designed to meet the
requirements of ANSI/ASME B3l.l.

4.20 Unreinforced branch connections (a connection where the branch pipe
is attached directly to the pipe run by welding and joint fabricatiou does not
iaclude the techniques specified in 4.18 (c) and (d)) shall not be used in any
aystem where the design gauge pressure is over 150 1b/1n2 or the design tempera-
ture is over 450°F. The required reinforcement shall not be obtained via weld
build-up, and any branch connection fabricated by the usg of welding only will
be crasidered as unreinforced. : 3 BE

—e—

F I

4.21 Only oil free packing and gaskets shall be used in valves and compo-
nents on nuclear-povered ships in secondary plant systems. Application shall
include, although not necessarily be limited to, the following:

(a) Condensate.

(b) Feed.

(c) Steam drains.

(d) Main steanm.

(e) Auxiliary steam.

(f) Air ejector piping.

(g) Distilling (only steam, condensate and distillate portioms).

(h) Reserve feed.

4.22 Standard bulkhead penetration fittings, are shown on Drawings
803-1385866 and 810-1385899.

4.23 Ground joint union bonnets shall not be used in vacuuum service ualess
the bonnet design utilizes an O-ring or gasket seal which is totally captured.
fOzound joint unions in accordance with MIL-F-1183, shall not be used for ship-
voard piping applications unless an O-~ring gasket and a retainer ring are used
as a secondary seal.

4.24 Gaskets and threaded fasteners noted in this standard are for line
joints only.

4.25 Only metallic piping components shall be used in missile blast areas.
4.26 Slip-on flanges shall not be used, except as noted herein.

4.27 The words steam generator, as used in this standard, are applicable
to both nuclear and non-nuclear ships installations.
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4.28 Butterfly valves. Butterfly valve applications shall be in accord-
ance with the following:

(a) Butterfly valves are permitted only when specified in the service
categories within this standard.

(b) Synthetic seated butterfly valves shall not be used in throttling
applications where the gauge pressure drop exceeds 50 1b/in2 or
the valve opening is less than 20 degrees.

(¢c) Synthetic seated or metal-to-metal seated butterfly valves shall
not be used in the following applications:

(1) As sea water system hull valves.

(2) For sea water application in locations where a non-metallic
flexible fitting is installed, the isolation of which is
dependent upon closure of a single valve.

(3) Bulkhead damsge control cutout valves in main and secondary
drainage, gasoline, and oil systems,

(4) Firemain segregation valves. (That is, those required to
set material conditions Yoke an.’ “.ebra). .

(5) 0411 and gasoline tank cutou. .alves, except where the valve
is installed inside a tank or where the valve is outside of
the tank above the tank top.

4.29 JP-5 and fuel pipe material special applications (cargo JP-5 and
cargo oll tanks refers to those convertible cargo tanks intended for selective
stowage of JP-5 or fuel) shall be in accordance with the following:

(a) Piping passing through JP-5, or cargo JP-5 and cargo oil tanks
shall be 70-30 copper-nickel or shall be completely externally
coated with the same coating material used on the interior of
the tank.

(b) Piping terminating within a JP-5 or cargo JP-5 and cargo oil
tanks shall be 70-30 copper~nickel up to the first stop valve
(for sounding tubes, overflows an air escapes up to the first
connector beyond tank boundary). If the first stop valve is
within the tank in which the piping terminates, that section of
the piping beyond the stop valve, but still within the tank,
shall be 70-30 copper-nickel or shall be completely externally
coated with the same coating material used on the interior of
the tank.

(c) Piping passing through ships fuel tanks which stows fuel for use
in diesel or gas turbine engines shall be 70-30 copper-nickel
or shall be completely externally coated with the same coating
material used on the interior of the tank.

(d) Fuel piping passing through clean sea water ballast tanks shall
be 70-30 copper-nickel. There shall be no flanged joints in
the fuel piping within the b-~"last tanks,

(e) Valves located within JP-5 or cargo JP-5 and cargo oil tanks
shall be of non-ferrous material.

4.30 Naval brass shall not be used in fasteners for stressed applications
in propulsion plant piping systems, or bolting in flange connections in non-
propulsion plant piping system.
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4.3]1 Where hose outlets or fill connections are required, a valve in
accordance with the applicable category shall be used. An adaptor for attaching
a2 hose shall be provided on the open end of installed valves. Hose for general
service applications shall be in accordance with Drawing 810-1385506.

4.32 Fittings dimensionally in accordance with ANSI B16.9 may be substi-
tuted for fittings in accordance with Drawing 803-1385880, in copper-nickel
piping systems where butt-weld joint fabrication is used, provided the fitting
inside diameter 1s compatible with the pipe or tubing inside diameter.

4.33 Pipe or tube made from Bessemer steel shall not be used in any piping
systen. :

4.34 VWhere not specified in the tables herein, hose, hose couplings and
sther flexible devices used in piping configuration for noise attenuation or
piping connections to resiliently mounted equipment shall be compatible in all
respects with the other components in the system concerned. Flexible piping
devices shall be in sccordance with the following:

(a) Flexible hose assemblies: NAVSEA $6430—-AE-TED-010 Volume 1,
“Technical Directive for Piping Devices, Flexible Hose Assem—
blies”.

(b) RISIC: NAVSEA S6430-AE-TED-020 Volume 2, “Technical Directive
for Piping Devices Flexible, Rubber Insert Sound Isolation
Coupling (RISIC)".

4.35 Where commercial valves are used, handwheels 10 inches and less may
be of commercial design and materials except that cast iron shall not be used.
Handwheels shall be cast or forged. Aluminum or other non-ferrous material for
handwheels shall not be used in remotely-operated damage control valves.

4.36 Where valve bronze in accordance with MIL-B-16541 or tin bronze in
accordance with QQ-C-390 copper alloy UNS C92200 is specified, tin bronze in
aiccordance with QQ-C-390 copper alloy UNS C90300 may be used interchangeably.

4.37 Root connections for instrumentation piping:

(a) Where possible, root connections shall be made into the side of
pipe or pressure vessel to minimize problems due to air binding
or accumulation of foreign materials in the gauge lines.

(b) Root connections between the outlet and root valve shall be at
least 1/4 inch nps.

(c) Root valves shall be of the same design, material and rating as
valves in the system to which they are connected, except
stellite-faced seats are not required for root valves in steam
and drain lines. However, the hardness for these seats shall
be BHN 225 minimum.

(d) The overall size and weight of the root valves shall be kept to
a minimum.

10

~
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4.38 Flanges shall not be fabricated from bar stock material. Additionmally
fittings other than couplings and concentric reducers shall not be fabricated
from bar stock material unless a specific document or drawing permits such con-
struction.

4.39 Hydrostatic testing of forged outlets and fittings prior to installa-
tion 18 not required.

4.40 PFor the radiographic inspection requirements of cast piping system
components refer to applicable ships specifications.

4.41 Where an 8 or 10-inch ball valve is required, it shall meet the
design, material and test requirements of Drawing 803-5001004, extrapolated for
the larger size. The end connections shall be flanged. Modification for power
operation shall be made when required.

4.42 Gaskets provided in accordance with MIL-G-21032 shall be class B
except that where the gasket is normally exposed to sea water the gr * .. shall
be class C.

4.43 VWhere sheet gasket material of synthetic rubber in accordance with
MIL~G-1149 1s specified, cloth insert rubber in accordance with HH-P-151 may
be used. However, in using cloth insert rubber gaskets, precautions shall be
taken to aveid pickling the joint containing the gasket to remove rust and
scale using compounds or solutions containing hydrochloric acid, sulfuric acid
or sodium bisulphate. )

4.44 The expanding test for piping in accordance with MIL-T-20157 is not
required since flaring 1is not permitted for shipboard applications.

4.45 Use of special or commercial items not covered by this standard and
for items where the material or applicable document has not been designated
shall be subject to approval by the cognizant Supervisor of Shipbuilding, Naval
Shipyard or NAVSEA.

4.46 Valve actuators. Valve electric actuators shall be in accordance
with DOD~V-24657.

4.46.1 For non-nuclear ships, remote manual valve actuating systems shall
be designed and installed in accordance with the following technical manuals:

(a) S9505-AG-MMM-010 Design Criteria and Installation Requirements;
Rigid Rod Valve Remote Control Systems.

(b) 86435-QJ-MMC-010 Design Criteria and Installation Requirements;
Remote Mechanical Valve Actuator System -~ RMVA.

(c) 0948-LP-022-7010 Valve Remote Control Syster- These systems
shall be limited to a maximum length of eight (8) feet.

4.47 Specific categories and groups contained in this document allow the

use of glass reinforced plastic (GRP) pipe and fittings. However, the use of
GRP is limited to the following specific applications:

11
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Deck drain systems, excluding those used for flight decks, hanger

decks, and helicopter platforms, including VERTREP areas.

Distilled water systems.

Main and secondary drainage systems.

Those portions of the chilled water system providing non-vital
services, that 1s, those services not classified "W, or not a
machinery space demand, or not an electronic cooling water
system” .

Those portions of the low pressure compressed air system pro-
viding non-vital services, that is, those services whose con-
tinued operation is not essential for maintaining ship con-
trol, propulsion, communications, seaworthiness, combat capa-
bility or survivability.

0ily water and waste water drain collecting system.

Plumbing vents.

Potable water.

Seavater flushing systems.

Those porsigns of seawater cooling systems providing non-vital
services, thﬁt is, those services whose continued operation~is
not essential for maintaining ship control, propulsion, com-

i

munications, seaworthiness, combat capability or survivabilirty.

4.48 Except for GRP or wood hull ships, the total amount of GRP in a
space shall not exceed 25 pounds per 1000 cubic foot of volume for empty pipe
situations, and 50 pounds per 1000 cubic foot of volume for flowing or stagnant
pipe situations.

5.
S.1

SERVICE CATEGORIES AND GROUPS

Service categories and groups shall be as specified hereinafter.

71ay category and group is modified, this record will be corrected and reissued
to indicate the latest date of issue of that category and group.

5.2 Por each service category and group, the reference to maximum system

When

for pressure and temperature is not meant to infer that only systems with these
conditions are applicable to the category and group; only that the components
and materials identified are suitable up to these maximum conditions, unless
notes within a category and group identify other limitations. The contractor
s installing activity shall be responsible for matching system requirements as
closely as possible with the applicable category and group.

"ategory and group Service Date
A-1 Steaa and steam drains, 1500 1b/1n2 1000°F  February 7,
A-2 Steam and steam drains, 1500 1b/in2, 775°F February 7,
A-3 Propulsion plant satutated steam and steanm February 7,
drains, 600 to 1500 1b/in2, 775°F
A=4 Steam and steam drains, 600 1b/1n2 875°F February 7,
A-S Steam and steam drains, 600 1b/in2, 775°F February 7,
A-6 Steam and steam drains, 150 1b/in2, 775°F February 7,
A-7 Steam, 100 1b/inZ, 875°F February 7,

12

1986
1986
1986

1986
1986
1986
1986
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A-8

A-9

A-10

D1
D-2
D-3
E-1
E-2

E-3
E=4

6-2
G-3
G~4
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Service

Steam and steam drains for auxiliary boiler,
reboiler and waste heat boiler installation
only, 150 1b/in2, 400°F

Steam system overboard discharge, steanm
generator blowdown, 1500/600 1b/in2, 650°F

High pressure steam drains between low point

trap discharge stop check valve and DFT/gland

exhaust piping from turbines and discharge
main, 100 1b/in2, 425°F

Peed systems, 600 1b/inZ, &400°F; 1200 1b/inZ,

475°F
Propulsion plant saturated feed system, 600
to 2050 1b/in2, 300°F

Fresh water, chilled water condensate and
electronic fresh water cooling, 200 1b/in2,
250°F

Fresh water, feed water and condensate,
including potable 100 1b/in2, 250°F

Sea water, 250 1b/in2Z, 150°F

Sea water missile injection system between
fresh water accumulating tank and nozzles,
400 1b/inZ, 150°F

Sea water, 50 1b/in2, 150°F

Fuel, 1200 1b/in2
Fuel, 600 1b/in2
Fuel, 200 1b/in2
Fuel (gas turbine powered ships) 200 1b/in2

Lubricating oil, 150 1b/in2, 250°F

Steam catapult, hydraulic oil, 3000 1b/in2,
150°F

Steam catapuli, hydraulic oil, 200 1b/in2,
150°F

Hydraulic o0il - other than steam catapult,
3000 1b/in2, 180°F

Bydraulic oil ~ other than steam catapult,
1500 1b/1in2, 180°F

Hydraulic oil -~ other
900 1b/in2, 180°F

Bydraulic oil - other
300 1b/1n2, 180°F

Hydraulic oil - other
150 1b/inZ, 150°F

than steam catapult,

than steam catapult,

than steam catapult,

13

Date

February

February

February

February

February

February

February

February
February
February
February
February
February
February
February
February
February
February
February
February
February

February

7,

1986

1986

1986

1986

1986

1986

1986

1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986

1986
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Service

B-1
H-2

I-1
J-1
J=-2
J-3

J=4
J-5

J-6

Q!

Gasoline, 150 1b/in2, 150°F
Cleaning fluid and coantaminated aviation
lubricating system, 100 1b/in2, 150°F

JP-5 200 1b/in2, 100°F

Adr, nitrogen and helium, 6000 1b/in2, 150°F

Alr, nitrogen and helium, 3300 1b/in2, 150°F
Alr and nitrogen, 600 1b/in2, 150°F

Alr and nitrogen, 200 1b/in2, 1S0°F

Alr, aircraft, starting and cooling, bleed-off
and 20.2 1b/1in? absolute systems, 150 1b/in2,
550°F

AMr, aircraft, starting and cooling, main
system, 150 1b/in2, 450°F

Alr, Prairie-Masker, gas turbine starting
sevage aeratiang, 100 1b/in2, 600°F

Alr, deballast, SO 1b/in2, 400°F

Gas turbine bleed air system, 250 1b/1in2,
950°F

Gaseous oxygen, outside hull, 4500 1lb/in2,
150°F

Gaseous oxygen, inside hull, 4500 1b/in2,
ambient

Gaseous oxygen, 100 1b/in2, ambient

Liquid oxygen and nitrogen, 6000 1b/in2

Liquid oxygen and nitrogen, 250 1b/in2

Mixed gas, 4500 1b/in2, 150°F

Propane, 200 1b/in2

Cooling (electronic equipment, diesel engine,
and so forth) - eth{lene glycol, fresh water
solution, 150 1b/iné, 150°F

Sea water-washdown countermeasure system,
200 1b/1n2, 100°F

Sprinkling system (dry) other than foam,
175 1b/in2
Magazine sprinkling systea (wet) 175 1b/in2

Diesel, sewage treatment, incinerator and gas
turbine exhaust, 1125°F

Bdiler safety valve and super-heater outlet
safety valve escape, 150 1b/in2, 850°F

Refrigerant piping, 30 inches vacuum to 300
1b/102, minus 85°F to plus 250°F

14

Date

February
February
February
February
February
February
February
February
February
Februsary
February
February
February
February
February
February
February
February

February

February

February

February
February

February

February

February

7,
7,
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1986
1986
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1986
1986
1986
1986
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1986
1986

1986

1986
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1986
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1986

1986
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Category and group Service

R-1 Waste water, oily waste bilge, stripping,
weather deck and contaminated deck drains
50 1b/1in2, 150°F

B-2 Chemical drains, 30 1b/inZ, 150°F

R-3 Drains and vents, deck drains and plumbing,
50 1b/1n2, 150°F

R4 Sewage collection, holding and transfer (CHT),
50 1b/4n2, 150°F

s-1 Aqueous film—-forming foam (AFFF) concentrate
and AFFF/SW solution, 250 1b/in2

T=-1 Fixed CO;, cofferdam inerting systems, 1900
1b/4in2
BALON 1301 fire extinguishing systems distri-

bution piping and discharge piping, 2800
1b/in2, 200°F

HALON 1301 fire extinguishing systems actua-
tion piping, 2800 1b/1an2, 200°F

Stripping, fuel, 150 1b/in2
Voice tubes
Pneunatic tubes

Overflows, sounding tubes, vents and air
escapes for JP-S5 tanks

Overflows, sounding tubes, vents and air
escapes for fuel tanks (except JP-S)
Overflows sounding tubes, vents, and air
escapes for other than fuel tanks (fresh
water (except potable) clean ballast, voids,
etc.)

Vents, reduction gear, S 1b/in2 ambient

Date

February
February
February

February

February

February

February

February

February
February
February
February
February

February

Pebruary

Preparing activity:

Ravy - SH

(Project 4730-N644)
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7,
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1986
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Category Maximum system Maximum system
and group Services preuute temperature Remarks
1b/1n2 ‘r
A-1 Steam and steam draine 1500 1000 See note A-1-1
Item Types Material Applicable documents Remarks
Pipe Seamlens Chrome molybdenum alloy steel ASTM A 335, grade P11
MIL-T-18165, class 1
Valves Globe, angle Chrome molybdenum alloy steel Drawing 803-5184193 Socket weld ends
ASTM A 182, grade F-11 or
Stop check ASTM A 217, grade WC-6 MIL-V-22052 Butt weld ends
Lift check See note A-1-2
Astern MIL-V-22682
Gate | MIL-V-18110 See note A-1-1
[ Swing check HIL-V-18436
|_Pressure-reducing| MIL-V-17848 Flanged ends only
Control HIL-V=T8030
Flttings Butt welding ‘Chrome molybdenum alloy steel ANST BI8.9
ASTM A 182, grade F-11 or ANSI Bl6.11
Socket welding AST A 217, grade WC-6 or
Socket welding ASTM A 234, grade WP~1l MST8307
laterals .
Flanges Butt welding Chrome molybdenum alloy steel ANSI B16.5
 Socket welding | ASTM A 182, grade F-11 .
Gaskets Spiral wound Metallic MIL-G-21032
Flange Through bolting |[Alloy steel MIL-S-1222, grade B16
bolting (nuts at both
ends)
Nuta MIL-5-1227, grade %
NOTES:
A-1-1 Flexible wedge and parallel disc gate valves, with steme located below the horizontal, in steam

systems shall have a drain connected to the body neck, except that, where a valve is to be used with
flow in one direction, a 1/4-1inch hole may be drilled in the upstream side of the disc in lieu of a

drain.

A-1-2 Lift check valves shall be constructed similar to MIL-V-22052 modified for check design.

9861 4L1wniagqag (
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Category Maximum system Maximum systew
and group Services pressure temperature Remarks
1b/1n2 . J
A-2 Steam snd steanm drains 1500 7175 See note A-2-1
Item Types Material Applicable documents Remarks
Pipe Seamless Carbon steel ASTM A 106, grade B
MIL-T-20157, type E
Valves Globe, angle Carbon steel Drawing 803-5184193 Socket weld ends
ASTM A 216, grade WCB or
Stop check AST A 105 MIL-V-22052 Butt veld ends
Lift check | See note A-2-)
Cate MIL-V-18110 See note A-2-2
Swin check MIL-V-18436
Relief MIL-V-200€5 Flanged ends only
Pressure-reducing MIL-V-17843
Control MIL-V-1803C
Fittings Butt welding Carbon steel
ASTM A 105, ASTM A 234, class WPB
ASTM A 18], class 70 ANSI B16.9
Socket welding Carbon steel
ASTM A 105 or ANSI B16.11
ASTM A 18, class 70
Socket welding AST™M A 234, class WPB MS18307 See note A-2-4
latersals
Flanges | Butt welding Carbon steel ANS1 B16.5
Socket welding ASTM A 105 or
AST™ A 181, class 70
|_Gaskets Spiral wound Metallic MIL-G-21032 _
Flange “Bolt-stud Alloy steel MIL-S-1222, grade B
bolting Nutsa ‘Carbon steel MIL-S-1222, grade S
NOTES:

A-2-1 Drain nipples shall be schedule 80 pipe thickness.

A-2-2 Flexible wedge and parsllel disc gate valves, with stems located below the horizontal, in steanm
systems, shall have a drain connected to the body neck, except that, where a valve is to be used
with the flow in one direction, a 1/4-inch hole may be drilled in the upstream side of the disc in
lieu of a drain.

A-2-3 Lift check valves shall be conatructed similar to MIL-V-22052, modified for check design.

A-2-4 Modified for carbon steel material.

.

9861 £aenaqag [
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Categ ry Maximum system Maximum syastem
and group Services pressure teperature Remarks
1b/1n2 °r
A=) Propulsion plant 600 to 1500 775 See note A-3-1
saturated steam
and steaa drains
Item Types Material Applicable documents Remarks
Pipe Seamless Carbon steel ASTM A 106, grade B
MIL-T-20157, type E _
Valves Gate | 4 inchea Carbon steel MIL-V-18110 Butt weld ends
and -
smaller ! ‘
5 through |ASTM A 105 or Drawing 803-2177518 See note A-3-2
16 inches JASTM A 216, grade WCB
Globe, angle Drawing 803-2177525 Socket or butt

stop and 11ift
check, 2 inches
and smaller

2-1/2 inches

3 and 4 inches

5 and 6 inches

8 inches and
larger

J—way by-pass
1/2 to 1 inch

Swing check

Control

Relief

Pressure-reducing
— ey

Quick closing
root valves

veld ends
900 1b/in2
maximum

Drawing 803-2177130
Drawing 803-21/7141
803-2177152

Drawing 803~

MIL-V-22052

Butt weld ends

Drawing 803-1385965

Socket or butt
weld ends

MIL-V-18438

MIL-V-18030

“Flanged

MIL-V-20065

MIL-V-17848

MIL-V-24619

See note A-3-4

9861 KLieniqag /
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Category Haximun system Maximum syscew
and group Services pressure temperature Remarks
1b/1n2 °F
A-3, ¢ont'd Propulsfon plant 600 to 1500 175 See note A-3-]
saturated steam
and steam drains
Itenm Types Material Applicable documents Remarks
Fittings Flanged Carbon steel
ASTM A 216, grade WCB ANSI B16.5
Butt welding Carbon sateel ANSI B16.9
ASTM A 105, ASTM A 181, class 70
ASTM A 234, class WPB o
Socket welding Carbon steel K ANSI Bl6.11
ASTM A 105 or ASTM A 181,
class 70
Socket welding ASTM A 234, class WPB MS18307 See note A-3-3
lateral
Flanges Butt welding Carbon steel ANSI B16.5
ASTM A 105 or ASTM A 234,
class WPB
Socket welding | AS™M A 181, class 70
Gaskets Spiral wound Metallic MIL-G-21032
Flange Bolt-stud AlToy steel MIL-5-127Z, grade B7
bolting Nut Carbon steel MIL-8-T22%, grade 5
NOTES:
A-3-1 This category excludes high pressure steam drain main between each low point trap discharge stop-check
valve snd the deaerator feed tank (DFT), which shall be in accordance with category A-10 herein.
A-3-2 Flexible wedge and parallel disc gate valves, in steam systems, shall have a drain connected to the
body neck, except that, where a valve is to be used with the flow in one direction, a 1/4-inch hole
may be drilled in the upstream side of the disc in lieu of a drain.
A-3-) Modified for carbon steel material.
A-3-4 Valve design proposal in accordance with MIL-V-24619 shall be submitted to NAVSEA for review and
approval.
Vd

9861 A3wniqai [
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Category Haximum system Maximum systen
and group Services pressure temperature Remarks
1b/4n2 °F
A-5 Stean and steam drains 600 175 See note A-5-1
Item Types Material Applicable documents Remarks
Pipe Seamless Carbon steel MIL-T-20157
AST™ A 106, grade B
Valves Clobe angle and [ Carbon steel Draving 803-2177525 Socket weld ends
stop check ASTM A 216, grade WCB MIL-V-22052 Butt weld ends
ASTM A 105
Astern MIL-V-22682
Gate NIL-V-18110 See note A-5-2
Swing check MIL-V-1843¢
Pressure- HIL-V=T78%% Flanged ends only
reducing _
Relief MIL-V-20065
Control MIL-V-18030
Fittings Butt welding Carbon steel ANS1 B16.9
ASTM A 234, class WPB
ASTM A 105, AST™ A 18), class 70
Flanged Carbon steel ANS1 B16.5
ASTM A 216, grade WCB
Socket welding Carbon steel ANSI B16,.11
ASTM A 105 or
Socket welding ASTM A 181, class 70 MS18307 See note A-5-)
lateral ASTM A 234, class WPB
Flanges Butt welding ‘Carbon steel ANST B16.5
ASTM A 105 or ASTM A 234, -
class WPB
Socket welding ASTM A 181, class 70 v
Gaskets Spiral wound Metallic MIL-G-21032
Flange Bolt-stud Alloy steel MIL-5-1222, grade B/
bolting Nut Carbon steel MIL-S-1222, grade §
NOTES:

A-5-1 Drain nipples shall be schedule 80 pipe thickness.

A-5-2 Flexible wedge and parallel disc gate valves, with stems located below the hcrizontsl, in steam systems
shall have a drain connected to the body neck, except that, where a valve is to be used with the flow
in one direction, 1/4-inch hole may be drilled in the upstream side of the disc in 1ieu of a drain.

A-5~3 Modified for carbon steel material.

-
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Category Maximum sysiem Maximum systew
and group Services pressure temperature Remarks
1b/1n? °F
A-6 Steam and steam drains 150 775 See notes A-6-1
and A-6-2
Item Types Material Applicable documents Remarks
Pipe Seamless Carbon steel MIL-T-20157
ASTM A 106, grade B
Valves Gate Carbon steel MIL-V-18110
ASTM A 105 or
Globe, angle ASTM A 216, grade WCB MIL-V-22052 Butt weld ends
Stop check Drawing 803-2177525
Lift check MIL-V-18436 See note A-6-1)
Swing check MIL-V-18436
Pressure~reducing MIL-V-17848 Flanged ends only
Control ] MIL-V-18030
Relief MI1L-V-20065
Temperature
regulatin MIL-V-19772, type 1V
Quick closing MIL-V-24569, type IA
Fittings Flanged Carbon steel ANSI B16.5 See note A-6-4
ASTM A 216, grade WCB
Socket welding Carbon steel ANSI B16.11
Socket welding ASTM A 105 or ASTM A 234,
lateral class WPB
ASTM A 181, clasa 70 MS18307 See note A-6-5
[Butt welding Carbon steel MIL-F-20236
ASTM A 105 or ASTM A 234, ANS1 B16.9
class WPB
ASTM A 181, class 70
Flanges Butt welding Carbon steel ANSI B16.5 See note A-6-4
ASTM A 181, class 70
Socket welding ASTM A 105 or ASTM A 234,
class WPB
Gaskets Spiral wound Metallic MIL-G-21032
Sheet Asbestos HH-P-46 See note A-6-4
Flange Bolt-stud Alloy steel MIL-S-1222, grade B/
bolting Nuts Carbon steel MIL-S-1222, grade 5
NOTES:
A-6-1 The basic ANSI rating for 150 1b/in2 series components 1s 150 1b/in? at 500°F.
A-6~-2 Drain nipples shall be schedule 80 pipe thickness.
A-6-3 Lift check valves may be constructed similar to MIL-V-22052 modified for check design.
A-6-4 Flat face flanges and sheet gaskets may be used for temperatures up to 425°F.

A-6-5

Modified for carbon steel material.

9861 Lawnaqag
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Category Maximum system Maximum systea
and group Services pressure temperature Remarks
1b/1n2 °F
A~7 Stean 100 B75
Item Types Material Applicable documents Remarks
Pipe Seamless Chrome molybdenum alloy steel MIL-T-18165, class |
ASTM A 335, grade P-11

Valves Gate Chrome molybdenum alloy steel MIL-V-18110
Globe, angle AST™ A 217, grade WC-6 or MIL-V-22052 Butt weld ends
Stop check ASTM A 182, grade F-11 Drawing 803-5184193 Socket weld ends
Lift check ~V- See note A-7-1
Swing check MIL-V-T18436
Pressure-reducing MIL-V-17848 Flanged ends only
Control MIL-V-18030
Relief MIL-V-20065

Fittings Flarged Chrome molybdenum alloy steel ANS1 B16.5
[Socket welding | ASTM A 182, grade P-11 or [ ANST B16.11
Ll“" welding ASTM A 217, grade WC-6 ANST B16.9
Socket welding

laterals M$18307

Flanges | Butt welding Chrome molybdenum alloy steel ANS1 B16.5
Socket welding ASTM A 182, grade F-11

Gaskets Spiral wound Hetallic MIL-G-21032

Flange Polt-atud AlToy steel [ MIL=3-1227, grade BI%

bolting Nuts WIL-S-122Z, grade &
NOTE:
A-7-1 Lift check valves may be constructed similar to MIL-V-22052, wodified for check design.
~ ~ ~

9861 Kawnaqag [
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Category Maximum system Maximum system
and group Services pressure temperature Remarks
1b/1n? ’r
A-8 Steam and stean drains 150 358 See note A-8-1
for auxiliary boiler, (Sat. temp.) and A-8-)3
reboiler and waste
heat boiler installa-
tion only
Item Types Material Applicable documents Remarks
Pipe Seamless Copper—-nickel 90-10 MIL-T-16420
Valves Gate Bronze Drawing 803-2177917
Drawing 803-1385714
Globe, angle Drawing 803-1385541 See note A-8-2
and cross Drawing 803-1385623
Drawing 803-4384536
Control MIL-V-18030
Relief MIL-V-20065
Pressure-reducing MIL-V-17848
| Check, 2-1/2 Bronze MIL~V-17547
inches and Drawing 803-1385637
above
Swing check, 2 Drawing 803-1385721 ‘
inches and below
| Quick closing . MIL-V-24569 150°F maximum
Fittings Flanged Bronze Drawing 810-1385915
[ Silver—brazing | MIL-F-1183
We  1ing Copper-nickel 90-10 Drawing 803-1385880
- Bul shead/deck Copper-nickel 90-10 Drawing 803-1385866
Take-down Flange Copper-nickel Drawing 810-4715319
joints Bronze MIL-F-2t )42
Unions Bronze MIL-F-11°3
Gaskets Sheet Asbestos HH-P-46
Flange Bolt, studs and [Silicon bronze MIL-S-1222, grade 651
bolting nuts ' and 655
NOTES:
A-8-1 For other boiler installationes, use other applicable category.
A-8-2 100 1b/inZ maximum for angle and cross configuration only.
A-8-) Use category A-6 for superheated steam application.

9861 Laenaqag ¢/
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Category Haxinum system Maximum system
and group Services pressure temperature Remarks
1b/1n2 N J
A-9 Steam systenm overboard 1500 650 See note A-9-2
discharge, steam
generator blowdown 600
Itema Types Material Applicable documents Remarks
Pipe Seanless Nickel-copper alloy MIL-T-1368, class A Schedule 80 aminimum
Valves Clobe, angle Nickel-copper alloy Drawing 803-2177525 See note A-9-1
stop and stop : Flanged ends
checks - 600 1b/in? maximum
Drawing 803-5184193 See note A-9-1
Fittings Socket welding Nickel-copper alloy, ANSI B16.11, bored as See note A-9-]3
QQ-N-281, class A, annealed required
Butt welding Nickel-copper alloy, ANS1 B16.9
- MIL-T-1368, class A .
Socket welding Nickel-copper alloy, MS18307 See note A-9-3
laterals QQ—-N—-281
Socket welding Nickel-copper alloy, Commercial
outlets QQ-N-281, class A, annealed
—
Butt welding
: outlets
Flanges Socket welding, | Nickel-copper alloy, Commercial 1/4 inch, raised face
1/4 and 3/8 QQ-N-281, class A, annealed MS18308 600 1b/in4 maximum
inch See note A-9-3
Socket welding, ANSI B16.5
1/2 inch and
above
Butt welding
Flange Bolts or bolt- Nickel-copper aluminum MIL-S-1222, grades 400,
bolting stud 405 or 500
Nuts
Gaskets Spiral wound Metallic MIL-G-21032
NOTES: -
A-9-1 Valves of the NAVSEA Drawings 803-5184193 or 803-2177525 type shall be wodified to include nickel-

copper alloy material with flanged ends in accordance with ANSI B16.5, 1500 or 600 series as

applicable.

16-1/4 inches for the 2-inch valve.
A-9-2 Does not include boiler pressure piping.
A-9-3 Modified for nickel-copper alloy material.

The face to face dimension shall be 15-1/2 inches for the 1-1/2 inch valve and

9861 Lxwniqaj /
(8S)3LL2-ALS-TIR
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Category Maximum system Maximum system
and group Services pressure temperature Remarks
1b/1a2 N J
A-10 High pressure steam 100 425 See note A-10-1
drains between low
point trap discharge
stop check valve and
DFT or gland exhaust
piping from turbines,
and discharge main
Iten Types Material Applicable documents Remarks
Pipe Seamless or Corrosion-resisting steel, MIL-P-1144
welded 304 or 30AL ASTM A 269, ASTM A 312
Seamless Nickel-copper alloy MIL-T-1368, class A
Valves Gate, atop Corrosion~resisting steel, MIL-V~18110 Socket weld ends,
check globe QQ-S-763, 304, 304L, 316 MIL-V-22052 ANSI B16.11; butt
or 316L, ASTM A 182, grade Drawing 803-2177525 weld ends, ANSI
F304L, F3I16L B16.9 and B16.25,
Relief Nickel-copper alloy, MIL-V-20065 150 1b/in? gauge
QQ-N-281 pressure series .
Flttings Socket welding, | Corrosion-resisting steel ANSI Bl16.11 150 1b/1in‘ gauge
2 inches, in accordance with ASTM A 182, pressure series
maximum F304 or F304L
ASTM A 403, class WP3IOALS, WPI16LS
Butt weld, 1-1/4] Nickel-copper alloy ANSI B16.9 See note A-10-2
inches and QQ-N-281
above
Socket welding MS18307
laterais
Flanges Butt --21lding, Corrosion-resisting steel, ANSI B16.5, series 150
1-1/. inches ASTM A 182, F304 or F304L
and above

Socket welding

i

Nickel-copper alloy,
QQ-N-281

9861 Aaeniaqag ¢
(AS)3LLL-ALS-TIR
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Category Maximua system Maxirua sysica

and group Services pressure temperature Remarks
1b/1n2 °F

A-10, cont'd | High pressure steam 100 425 See note A-10~1

drains betwveen low
point trap discharge
stop check valve and N
DFT or gland exhaust ot
piping from turbines,
and discharge main

z°01-vy

Item Types Material Applicable documents Remarks
Gaskets Spiral wound Metallic MIL-G-21032
Flange Bolt, studs Nickel~copper aluminum MIL-8-1222, alloy 500
bolting and nuts MIL-S-1222, grade 400, 405
NOTES:
A-10-1 This category applies to drains covered in category A-3 only. For drains in systems other than
category A-3, see the applicable category.
A-10-2 Modified for nickel-copper alloy material.

9861 Laeniqajg [
(HS)3LLL-A1S-TIR



*1-q

Downloaded from http://www.everyspec.com

Category Maximum sysatenm Maximum system
and group Services pressure temperature Remarks
1b/1n2 o J
B-1 Feed systems 600 bollers 400 See notes B-1-1
and B-1-2
1200 boilers 475
Item Types Material Applicable documents Remarks
Pipe Sesmless Carbon steel MIL-T-20157, ASTM A 106,
grade B
Valves Globe, angle and |Carbon steel Drawing 803-5183193 ARSY 600 1b/In2
stop check ASTM A 105 or MIL-V-22052 pressure serlies
AST™ A 216, grade WCB Drawing 803-2177525 shall be used in
feed systems for
Gate MIL-V-18110 600 1b/in? and
below bollers.
Relief MIL-V-24332 ANSI 900 1b/in?
pressure series
shall be used in
feed systeams for
1200 1b/1n2 boilers
except for 2 inches
and below 1500
1b/1n2 series shall |
be used
Control MIL-V-18030 Flanged end
Check MIL-V-18436
Fittings Butt welding Carbon steel ANSI B16.9
ASTM A 181, class 70
AST™ A 105 or ASTM A 234,
class WPB
Socket weldin ANSI B16.11
Socket welding Carbon gteel Commercial

end branch
outlets

Butt weld end
branch outlets
1-1/4 inches
and abave

ASTM A 181, class 70
ASTM A 105 or ASTM A 234,
class WPB

9861 £19niqai ([
(RS)4{ LL-A1S-TIR
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Category ! Haximum system : Maximum syste.u
and group Services pressure temperature Remarks
' 1b/1n2 °F
B-1, cont'd Feed systems 600 maximum 400 See notes B-1-1
boilers and B-1-2
1200 boilers 475
Iten Types Material Applicable documents Remarks
Flanges Socket welding | Carbon steel ANSI B16.5 ANSI 600 1b/in2
AS™M A 105 for 600 1b/1n2
AST™ A 181, class 70 or ’ and below
ASTM A 234, class WPB boilers o
Butt welding ANST 900 1b/1n?
for 1200 1b/1n?
boilers
Gaskets Spiral wound Metallic MIL-G-21032
Flange Bolt-stud and Carbon steel MIL-5-1222, grade S
bolting nuts

t°1-€

NOTES:

B-1-1 In view of the exceptionally high relief valve setting in the boiler's feed system, which 1if used
for selection of pressure series, might result in a heavier series than necessary, this category
spe “ifies the required series for both 600 and below and 1200 1b/1n2 botler.

B-1-2 The 75°F temperature applies only to that section of the feed system between the economizer
and the drun.,

9861 Kawniqag ¢/
(HS)42/L-ALS~TIH
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9861 ALxeniqog
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end branch
outlets

Butt welding end
branch outlets

ASTM A 181,

class 70

ASTM A 105 or ASTM A 234,

class WPB

i i

Category Maximum system Maximsum system
and group Services pressure temperature Renarks
1b/1n2 °r
B-2 Propulsion plant 600 to 2050 300 See note B-2-1
saturated feed
system ,
Item Types Material Applicable documents Remarks
Pipe Seamless Carbon steel ASTM A 106, grade B
MIL-T-20157, type E
Valves Gate Carbon steel MIL-V-18110 Butt weld ends
4 inches and ASTM A 105 or
smaller ASTM A 216, grade WCB
5 through 16 Drawing 803-2177518
inches
Globe, angle, Drawing 803-2177525 Socket or butt
stop and 1ift weld ends
check, 2 inches
and smaller -
2-1/2 inches Drawing 803-2177140 Butt weld
'3 and 4 inches Drawing 803-2177181
5 and 6 inches Drawing 803-2177142
8 Inches and MIL-V-22052
larger
Swing check | MIL-V-1833%
Belief MIL-V-24332 Flanged ends
Control MIL-V-18030
Fittings Butt welding Carbon steel ANST B16.9
ASTM A 181, class 70
ASTM A 105 or ASTM A 234,
class WPB
Socket welding | _ANSI B16.11
Socket welding Carbon steel Commercial
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Category Maximun cystew Maximun sy&ten

and group Services pressure temperature Remarks
1b/1n2 °F

B-2, cont'd Propulsion plant 600 to 2050 300 See note B-2-1

saturated feed
system

Item

Material

Types Applicable documents Remarks
Flanges Socket welding Carbon steel ANSI B16.5
ASTM A 105, ASTM A 234, class WPB
Butt welding or ASTM A 181, claess 70
Gaskets Spiral wound Metallic MIL-C-2103%
— Flange “Bolt-satud and Carbon steel MIL-8-1277, grade S5
bolting nuts

NOTES:

B-2-1 To be used in conjunction with A-3 steam system only. Feed svstems for use with other category A

steam gystems shall be in accordance with category B-l.
B-2-2 Drawing 803-2177525 may be used for pressures up to and including 600 1b/inZ.

9861 Laenaqaj [
(RS)ALLL-ALS-TIR
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Category Maximun system Maximum system
and group Services pressure temperature Remarks
1b/1n2 ]
c-1 Fresh water, chilled water 200 250
condensate and electronic
fresh water cooling
Itenm Types Material Applicabi- documents Remarks
Pipe Seamless Copper MIL-T-24107 0.065 inch minimum
wvall thickness
(see note C-1-1)
Glass reinforced plastic MIL-P-24608 150°F meximum
{see note C-1-6)
Seanless or Copper-nickel (90-10) MIL-T-16420
welded
Valves Cate, 2 inches Bronze Drawing 803-1385714
maximum : y !
Globe, 2 inches Drawing 803-4384536 See note C~1-2
aaxinum
Check, 2 inches Drawing 803-1385721
maximum
Cate, 2-1/2 Drawing 803-2177917
inches and
above
Globe, 2-1/2 Drawing 803-1385623
inches and ‘
above
Swing check, 2 Drawing 803-1385637
inches and above
Relief MIL-V-24332
Butterfly Bronze MIL-V-24624
Control Bronze (nickel-copper alloy MIL-V-18030 100 1b/in maximum
trim or 300 serles corro-
sion-resisting steel trim)
Ball, 1/4 Bronze Drawing 803-5001003
inch - 2-1/2
inches

Ball, 3 inches -
6 inches

Drawing 803-5001004

9861 £aeniqag /[
(BS)ALLL-A1S-TIRH
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Category Maximum systea Maximum system
and group Services temperature Remarks
b J
C-1, cont'd Fresh water, chilled water 250
condensate and electronic
fresh water cooling
Itenm Types Material Applicable documents Remarks
Fittings Silver-brazing | Bronze MIL-F-1183
Silver-brazing
union
Butt welding Copper-nickel (90-10) Draving 803-1385880
Welded base by 90-10 or 70-30 copper—nickel Drawing 803-1385912 or Welded to copper-
eilver brazing commercial nickel pipe run
end outlet boss
Socket (bonded) | Glass reinforced plastic MIL-P-24608 150°F maximum
(see note C-1-6)
Flanges Socket weld Copper-aickel Draving 810-4715319
Siiver-brazing Bronze HIL—P-gﬁﬁzi, class plain, See notes C-1-]
150 and 250 pounds and C-1-4
Drawving 810-1385892 Special flanges
for butterfly
valves
Socket bonded Glass reinforced plastic MIL-P-24608 150°F maximum
(see note C-1-6)
Gaskets Sheet Cloth inserted rubber HH-P-151 See note C-1-5
Syathetic rubber MIL-G-1149
O-ring Fluorocarbon MIL-R-83248, type I, class |
Flange Bolts, studs Silicon bronze MIL-8-1222, grade 655, 661
bolting and nuts
-

9861 Laenaqag (
(RS)3LL(~-ALS~TIR
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NOTES:
c-1-1

c-1-2
c-1-3
c-1-4

c-1-5
c-1-6

c-1-7

c-1-8

c-1-9

Downloaded from http://www.everyspec.com - '

The thickness of copper tubing in condensate piping shall be calculeted using allowable stresses for
the fully annealed condition.

Globe valves for shower service shall be in accordance with MIL-S-955 and shall be sized to suit
the installation.

Where 150 1b/in2 1line flanges bolt up to 250 1b/in? valve flanges in sizes 2 to 4 inches, the diameter
of the bolt holes in the line flanges shall be increased to match the 250 1b/in? flange bolting.

One hundred fifty pound flanges may be used to 150 1b/in2 gervice, vhere temperatures do not exceed
150°P. For temperature of 151°F to 250°F, they shall be limited to 100 1b/in2 and below.

Class 4 of HH-P-151 shall be used where service temperature is expected to exceed 200°F.

Adhesive in accordance with MIL-P-24608 shall be used for joining glass reinforced plastic (GRP) pipe
to plastic fittings and flanges.

Electronics cooling water systems and the chilled water systems serving air conditioning cooling coils
classified in the category W and the electronics cooling water systems shall be fabricated of copper-
nickel (90-10) piping and fittings with welded joints to the maximum extent practicable.

For electronic cooling water systems valve gland packing shall be teflon or equal. All other elasto-
mers shall be compatible with the fluid. Natural rubber products are not permitted.

Expansion tank valves subject to air pressure shall be soft seated.

9861 £Laenaqag (
(BS)3£LL-01S-TIR
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! Category Maximum system Maximum system
and group Services pressure temperature Remarks
1b/1n i
C-2 Freah water, feed 100 250 See notes C-2-1, C-2-2
water and condensate, and C-2-4
including potable,
gas turbine washdown
Itena Types Material Applicable documents Renmarks
Pipe Seanless Copper MIL-T-24107 0.065 inch minimum
' Brass MIL-T-20168 wall thickness
Seaaless or Copper-nickel (90-10) MIL-T-16420
welded
Seanless Glass reinforced plastic MIL-P-24608 150°F maximum
. (see note C-2-5)
Valves Globe, angle Bronze Drawing 803-4384536 See note C-2-3
and globe stop
check
Swing check Drawing 803-1385721
MIL-V-17547 .
Drawing 803-1385637
Cate Drawing 803-1385714
Globe, angle, Drawing 803-1385541
globe stop
check and angle
stop check
Butterfly MIL-V-24624
Gate Drawing 803-217791/ Flanged ends
Rellef MIL-V-24332,
Control MIL-V-18030 _
Ball - 1/2 inch - Drawing 803-=5001003
2-1/2 inches i
Ball - 3 inches - Drawing 803-5001004
6 inches
Fittings Silver-brazing Brouze MIL-F-1181]
Flanged Drawing 810-1385915
Silver-brazing MIL-F-1183
union
Butt weldin Copper-nickel (90-10) Drawing 810-1385880
Welded base by 90-10 or 70-30 copper-nickel Drawing 810-1385912 Welded to copper-
gilver-brazing nickel pipe run
end outlet boss
Socket bonded Glass reinforced plastic MIL-P-24608 150°F maximum
Ve . See note C-Z-;

9861 Kieniqai £
(RS)3LLL~ALS-T1IR
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Category Maximum system Maximun systea
and group Services preasure temperature Remarks
1b/1n2 o 4
C-2, cont'd Fresh water, feed water 100 250 See notes C-2-1, C-2-2
and condensate, and C-2-4
including potable
Item Types Material Applicable documents Remarks
Flanges Silver-brazing Bronze MIL-F-20042, class plain
“Drawing peclal Flanges for
butterfly valves
Socket weld Copper-nickel Drawing 810-4715319
Socket bonded Glass reinforced plastic MIL-P-24608 See note C-2-5
Gaskets Sheet Cloth inserted rubber HH-P-151 See note C-2-6
Syathetic rubber MIL-G~1149
O-ring _ Fluorocarbon MIL-R-83248, type I, class |
Flange Bolts, stude Silicon bronze MIL-S-1222, grade 655, 661
bolting and 1uts ’
NOTES:

C-2-1 The thickness of copper tubing in condensate piping shall be calculated using allowable stresses,
for the fully annealed condition.

C-2-2 The sample connection between the DFT and the sample water cooler shall be CRES composition 304
in accordance with MIL-P-1144, Connection to be as close to DFT as possible.

C-2-3 Globe valves for shower service shall be in accordance with MIL-5-955 and shall be sized to suit
the installation,

C-2-4 Where copper tubing is used in potable water systems which supplies water to equipment containing
carbonated water dispensers, the system shall have double check valves installed.

C-2-5 Adhesive in accordance with MIL-P-24608 shall be used for joining glass reinforced plastic (GRP)
pipe to GRP fittings and flanges.

C-2-6 Class 4 of HH-P-151 shall be used where service temperature is expected to exceed 200°F.

C-2-7 Electronics cooling water systems and the chilled water systems serving air conditioning cooling
coils classified in the category W and the electronics cooling water systems shall be fabri-
cated of copper-nickel (90-10) piping and fittings with welded joints to the maximum extent
practicable.

C-2-8 For electronic cooling water and gas turbine washdown systems valve gland packing shall be Teflon
or equal., All other elastomers shall be compatible with the fluid. Natural rubber products are
not permitted.

C-2-9 Expansion tank valves subject to air pressure shall be soft seated.

9861 Laenaqaz ¢
(HS)ALLL-QALS=-TIR
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Category Maximum system Maximum systenm
and group Services pressure temperature Remarks
1b/1n2 °F
D-1 Sea water, main and secon- 150
dary dralnage, ballast
Item Types Material Applicable documents Remarks
Plpe Seamless or 90-10 or 70-30 copper-nickel MIL-T-16420
welded
Seamless Glass reinforced plastic MIL~P-24608 200 1b/in4 waximum
See note D-1-2
Valves Globe, 2-1/2 Bronze Drawing 803-1385623
inches and
above

Globe, angle and
stop check 1/4
to 2 inches

Gate, 2-1/2
inches and
above

Gate, 1/4 to
2 inches

Swing check,
2-1/2 {inches
and -~bove

Swing check, 1/4
to 2 inches

Relief

Pressure-reducing

Hose

Ball, 1/4 inch -
2-1/2 inches

Ball, 3 inches -
6 inches

Butterfly

Drawing 807-4384536

Drawing 803-2177917

Flanged ends

Drawing 803-1385714

[ Drawing 803-1385637

Flanged ends

MIL~V-17547, type A,

Flanged ends

class 2, 250 1b/in2
Drawing 80p3-1385721

MIL-V-2433.

Flanged or union
ends

MilL-V-2042

{ Drawing 803-. 385711

Drawing B03-1385712

Drawing 803-5001003

Drawing B803-5001004

MIL-V-2%82%

9861 Laemaqaj ¢/
(RS )AL LL~ALS-TIR
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Category Maximun system Maximya systea
and group Services pressure temperature Remarks
1b/1n2 °F
D-1, cont'd Sea water 250 150
Item Types Material Applicable documents Remarks
Fittings Silver-brazing Bronze MIL-F-1183
(including
unions and union
end fittings)
Welding 90-10 copper-nickel Draving 803-1385880 200 1b/1in? maximum
Welded base by 90-10 or 70-30 “Drawing 810-1385912 Welded to pipe run
silver-brazing copper-nickel
end outlet boss
Socket bonded Glass reinforced plastic MIL-P-24608 200 1b/in’ maximum
[ Flanges Silver-brazing Bronze MIL-F-20042
Drawing 810-1385892 Special flanges for
. : buttgrfl; valves
| Socket bonded Glass reinforced plastic MIL-P-24608 200 1b/1inc maximum
Butt veld Copper-nickel Drawing 810-1385992
Socket weld Drawing 8)0-4715319
Gaskets Sheet Synthetic rubber MIL-R-21252, MIL-G-1149 See note D-1-1
Cloth, inserted rubber HH-P-151
O-ring Fluorocarbon MIL-R-83248, type 1, class 1
[ Flange Bolts, studs Silicon bronze MIL-S-1222, grade 655, 661
bolting and nuts
NOTES:
D-1-1 For use in piping systems subject to acid flush paths.
D-1-2 Adhesive in accordance with MIL-P-24608 shall be used for joining GRP pipe to GRP fittings and

flanges,

9861 Lienaqag /
(PS)3LLL~ALS-TIR
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Category Miximum system. Haximuw system
and group Servicaw ' precauru temperature Remarks
1b/1n2 ‘r
D-2, cont'd Sea water missile 400 -150
injection systea -r e
between frush water .-
accusulating tank ! |
and nozzrlew
lten Types Material Applicable documents Remarkas
GCaskuty Sheat Synthetic rubber cloth Hi-P-151
inserted
Synthetic rubber MIL-G-1149
“Flunge Bolts, etuds Sillcon bronze MIL-8-1222, yrade 655/651
bult tay and nuta
L. — - -
lil
12
~ NOTE , , : :
D-2-1 100 1b/1n2 maximum for angle and cross configuration only. 2-1/2 inch and larger globe and sngle,

as approved by NAVSEA.

- gtop and stop chock valves for use in systems cxceedlug 150 lb/ln2 ehall by of comamercial deeign

9861 Aaenigay
(AS)3.LL~A1S-TIN
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Category Maximum system Maximum system
and group Servicesn pressure temperature Remarks
1b/1a2 °F
D~-3 Sea water 50 150
Item Types Material Applicable documents Remarks
Pipe Seamless or 90-10 copper-nickel MIL-T-16420, class 50 See note D-3-1
welded 70-30 copper-nickel MIL-T-16420 See note D-3-5
Seamless Glass reinforced plastic MIL-P-24608 See note D-1-4
Valves Gate Bronze Drawing 803~2177917
Drawing 803-1385714
Globe, angle Drawing 803-1385541
and atop check Drawing 803-4384536
Check, swing Bronze or (90-10) cast copper- Drawing 803-1385721 or
nickel, MIL-C-20159 Drawing 803-1385637
Ball, 1/4 - Bronze Drawing 803-5001003
2-1/2 inches %
Ball, 3 inches - Drawing 803-5001004
6 inches
Butterfly MIL-V-24625
FFittings Flanged Bronze Drawing 810~1385915
SIiver-brazing T HIL-F-1183
(including
unions and union
end fittings)
Welding 90-10 copper-nickel Drawing 810-1385880
ANS1 B16.9 or
) : ANSI B16.11
Welded base by 90-10 or 70-30 copper-
silver-brazing | nickel Drawing 810-1385912 Welded to copper-
- end outlet boss ' nickel pipe run
Socket bonded Glass reinforced plastic MIL-P-24608 See note D-3-4
Flanges Silver-brazing Bronze MIL-F-20042
Drawing 810-1385892 Special flanges for
butterfly valves
Socket weld Copper-nickel Drawing 810-4715319
Siip-on 12 Copper-nickel, 90-10 MIL-C-15726 See note D-3-2
inches and
larger
Socket bonded Glass relnforced plastic MIL-P-24008 Sce note D-3-4

9861 Laeniqag
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Category Maximum system Maximum system .
and group Services pressure température Remarks
1b/1a? °p
D-3, cont'd Sea water S0 150
Item Types Material Applicable documents Remarks
GCaskets O-ring Fluorocarbon MIL-R-83248, type I, class |
| Sheet Synthetic rubber [ MIL-G-1149 See note D-3-8
’ MIL-R-21252 See note D-3-3
Cloth Inserted rubber HH-P-151 _
Flange Bolts, studs Silicon bronze MIL-S-1222, grade 655, 661
bolting and nuta

[Ag Xt

D-3-1 For sizes not covered by MIL-T-16420, pipe fabricated from copper-nickel sheet specified in
MIL-C~15726 may be used.

D-3-2 Slip-on flanges shall be bored to suit outside dismeter of the tube with flange thickness,
drilling and facing in accordance with class 50 1b/in2 of MIL-F-20042.

D-3-3 For use in piping systems subject to acid flush path,

D-3-4 Adhesive in accordance with MIL-P-24608 shall be used for joining GRP pipe to GRP fittings

and flanges.,

D-3-5 70-30 copper-nickel alloy shall be used inside of compensated fuel tanks and 90-10 copper-
nickel shall be used elsewvhere.

D-3-6 Gasket in accordance with MIL-G-1149 shall not be used for suctisn side of sea chest which
uses steam for blow-up.

9861 Axeniqaj [
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Category Maximun system Maximum aystem
and group Services pressure temperature Remarks
1b/1n? °p
E-1 Fuel 1200 '
Iten Types Material Applicable documents Remarks
Pipe Seanless Carbon steel ASTM A 103. grade B
MIL-T-20157, type E
Valves Gate, 2-1/2 Carbon steel MIL-V-18110
inches and ASTM A 216 grade WCB or
above ASTM A 105
Globe, angle MIL-V-22052
Drawing 803-5184193
Check Commercial Flanged ends,
‘ ANSI B16.5
Control HIL-!:}ﬁOjﬁ' Flanged ends only
Needle Carbon steel NIL-V-24586 200°F maximum
Relief MIL-V-24332
Quick closing MIL-V-24569 150°F maxioum
Vent, drain and | Carbon steel MIL-V-24586 200°F maxioum
sampling
[~ Fittings Flanged Carbon steel, ASTM A 216, ANST B16.5
rade WCB
Socket welding Carbon steel, ASTM A 105 ANSI Bl6.11
or ASTM A 181, class 70
| ASTM A 234, class WPB
Butt welding Carbon steel
ASTM A 181
ASTM A 105 or ASTM A 234,
class WPB ANSY B16.9
Flanges Socket welding Carbon steel, ASTM A 105 ANSI B16.5
ASTM A 181, class 70 or
Butt welding ASTM A 234, class WPB
.Gaskets Spiral wound Metallic MIL-G-21032 .
Flange Bolt-stud Alloy steel MIL-5-1222, grade B7
bolting Nuts Carbon steel MIL-8-1222, grade 2 or S

9861 Lawnaqad [
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Category Maximum systenm Maximum systenm
and group Services pressute temperature Remarks
1b/1n2 ’r
E-2 Fuel 600
Itenm Types Material Applicable documents Remarks
Pipe Seamless Carbon steel except for special MIL-T-20157 ‘
application ASTM A 106, grade B
Valves Gate, 2-1/2 Carbon steel MIL-V-18110
inches and ASTM A 216, grade WCB or
above ASTHM A 105
Globe, angle MIL~V-22052
[Drawing 803-2177525 |
Check Commerc{al Flanged ends,
ANSI B16.5
Con vol L-V-13030 Flanged ends only
Needle Carbon steel IHIL—V-IK5§6 200°F maximum
Relief MIL-V-24'132 Flanged ends only
Quick closing MIL-V-24569
Vent, drain and | Carbon steel [NTL=V-2851.% 200°F maximum
sampling
Fittings | Flanged Carbon steel, ASTM A 216, ANS1 B16.5
rade WCB
Socket welding Carbon steel, ASTM A 181, class /70 |ANSI B16.11
ASTM A 234, class WPB, or
ASTM A 105 .
Butt welding Carbon steel, ASTM A 181, class 70 |JANSI B16.9
ASTM A 105 or ASTM A 234,
_ class WPB
~ Flanges Butt welding Carbon steel, ASTM A 105 or ANST B16.5
ASTM A 181, class 70
Socket welding ASTM A 234, class WPB
Gaskets Spiral wound Metallic MIL~G-21032
Flange Bolt, studs Alloy steel MIL-S-1222, grade B7
bolting Nuts Carbon steel ‘41HIL-S-1551, grade 5

9861 A1eniqag ¢
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Category Maximum system Maximum system
and grrup Services pressure temperature Remarks
1b/in? °p
E-3 Fuel 200 See notes E-3-1
and E-3-2
itenm Types Material Appliceble documents Remarks
Pipe Seanless Carbon steel, except for specisl |MIL-T-20157, ASTM A 106,
applications rade A
Valves Gate, 2-172 Cagbon steel H%FV—-TEIIO
' inches and ASTM A 216, grade WCB or
above AST™ A 105
Clobe, angle MIL-V-22052
Drawing 803-2177525
Check Comserclal Tanged ends
ﬁontra MIL-V=18030 Flanged ends only
Relief MIL-V-24332
Needle MIL-V-24586 200°F maximum
Ball, 1/4 inch - |Carbon steel Drawing .803-5001003
2-1/2 inches
Butterfly Corrosion-resisting steel MIL-V~24624 Type 1
Fittings Flanged Carbon steel, ASTM A 216, ANSI B16.5
grade WCB
Socket welding Carbon steel, ASTM A 181, class 70/ANSI Bl6.11
AST™ A 234, class WPB or
ASTM A 105 -
Butt welding Carbon steel, ASTM A 105 MIL-P-20236 or ANSI B16.9
ASTM A 181, class 70
ASTM A 234, class WPB —
Flanges Butt welding Carbon steel, ASTM A 181 ANSI B16.5
ASTM A 105
Socket welding ASTM A 234, class WPB ‘g
Gaskets Spiral wound Metallic MIL-G-21032
[ Flange Bolts, studs Carbon steel MIL-S-1222, grade 5
bolting and nuts
NOTES:
E-3-1 This category does not include fuel overflows, sounding tubes, vents or air escapes. (See
category Y for these items.)
E-3-2 This category includes cargo fuel and cargo oil systeas.

9861 Lasniqad ¢
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Category Maximum system Maximum system
and group Services pressure temperature Remarks
1b/1a? °F
E-4 Fuel (gas turbine 200 150 See notes E-4-1
powered ships) and BE-4-)
Item Types Material Applicable documents Remarks
Pipe Seamless Corrosion-resisting steel except | MIL-P-1144, 304L or 316L or
for special applications AST™ A 312, grade TP316L or
TPI0AL
Valves Gate Corrosfion-resisting steel, MIL-V-18110 Stellite disc
ASTM A 351, grade CF-8M;
Globe, angle, ASTM A 182, F316L or F304L MIL-Y-22052
2-1/2 inches
and above
Clobe, angle, 2 Drawing 803-2177525
inches maximum
Check Commercial Flanged ends,
ANSI B16.5
Control Corrosion-resisting steel, MIL-V-18030 Flanged ends only
ASTM A 351, grade CF-8M
Relief MIL-V-24332
Butterfly Corrosion-resisting steel MIL-V-24624 Type 1
" Fittings Flanged Corrosion-resisting steel, ANSI B16.5
ASTM A 182, F30AL or F316L
Socket welding ASTM A 403, WP304LS or WP316LS | ANSI B16.11
(Butt weldlng ANST B16.9
Flanges Butt welding Corrosion-resisting steel, ANSI B16.5
AST™ A 182, F304L or F3l6L
Socket welding ASTM A 503, WP304LS or WPI16LS See note E-4-2
Gaskets Spiral wound Metallic MIL-G-21032
Flange Bolts, studs Silicon bronze MIL-S-1222, grade 655, 661
bolting and nuts
NOTES:
E-4-1 This category does not include overflows, sounding tubes, vents or air escapes. (See
category Y for these items.)
E-4-2 Where required ANSI flanges shall be modified for use with butterfly valves.
E-4-3 Use category U-1 for stripping systems.

—~
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Category Maximum system Maximum system
and group Services pressure temperature Remarks
1b/1n2 °F
F-1 Lubricating oil 150 250 See note P-1-}
Item Types Material Applicable documents Remarks
Pipe Seamless Carbon steel MIL-T-20157, ASTM A 106,
grade A or B
Valves Globe, angle Carbon steel
and stop check, | ASTM A 216, grade WCB or MIL-V-22( "2
2 inches ASTM A 105
max 1imum
Globe, angle
and stop check,
2-1/2 1inches
and larger
Gate MIL-V-18110
Check ANSI B16.34, class 150 Flanged end
Relief MIL-V-24332 Flanged ends only
Control MIL-V-18030
Pressure-reducing
Butterfly "|Corroslon-resisting steel MIL-V-24624" " Type 1
Needle Carbon steel MIL-V-24586 200°F maximum
" Ball, 1/4 Inch - | Carbon steel DPrawing 803-5001003
2-1/2 inches
Vent, drain and |Carbon steel MIL-V-24586 200°F maximum
sampling
Fittings Flanged, 1/2 inch|Carbon steel, ASTM A 216, ANSI B16.5, series 150

and larger

srnde WCB

Socket weld

Carbon steel

ASTM A 105 or ASTM A 234,
class WPB

ASTM A 181, class 70

ANST B16.11

 Butt weld

Carbon steel

ANSI B16.9

ASTM A 105
ASTM A 181, class 70
ASTM A 234, class WPB

MIL-F-20236

9861 Kaenaqag /
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Category Maximum system Maxinum system

and group Services pressure temperature Remarks
1b/1n2 °F

F-1, cont'd Lubricating oil 150 250 See note F-1-1

Item

Types

Material

Applicable documents

Remarks

Fittings,
cont'd

Socket welding
end branch
outlets

Butt welding
end branch
outlets

Commercial

Flanges

Socket weld,
1/4 inch and
3/8 inch

Socket weld,
1/2 inch
and above

Butt weld

Carbon steel
ASTM A 181, class 70
ASTM A 105 or
ASTM A 234, class WPB

Commercial

1/16-inch raised
face

ANSI B16.5

Gaskets

Spiral wound

Metallic

MIL-G-21032

Flange
bolting

Bolts, studs
and nuts

Carbon steel

MIL-S-1222, grade 5

NOTE:
F-1-1

Gas turbine lube oil piping shall be corrosion-resisting steel.

<.
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Category Maximum system Maximum system
and group Services pressure temperature Remarks
1b/1n2 °F
G-1 Steanm catapult, 3000 150 See notes G-1-1
hydraulic oil through G-1-4
Item Types Material Applicable documents Remarks
Pipe Seamless Carbon steel MIL-T-20157, type E or
ASTM A 106, grade B
Valves Clobe, angle Carbon steel Drawing 803-5184193
gate ASTM A 216, grade WCB MIL-V-22052
ASTM A 105 MIL-V-18110
Special Commercial
Fittings Butt weld Carbon steel ANST B16.9
ASTM A 105
Socket weld ASTM A 181, class 70 ANST B16.11
ASTM A 234, class WPB
 Take-down | Flanges 2 Carbon steel ANST BI8.5
joints inct ~s and AST™ A 105
above
Gaskets Spiral wound Metallic MIL-G~-210%/1
L O-ring Fluorocarbon WIL-R-83247, type 1, class |
Flange Bolt-studs Alloy steel MIL-5§-1222, grade B/
bolting Nuts Carbon steel HMIL-3-1227, grade 5
NOTES: -
G-1-1 The design pressure for determining the wall thickness of the pipe and the selection of fittings
shall be the sum of the operating pressure and the hydraulic surge pressure.
G-1-2 The hydraulic surge pressure requirement may be relaxed if it can be definitely ascertained that the
maximum fluid velocity for a particular size pipe will be lower than 30 feet per second (ft/s), in such
cases the maximum velocity determined to be present for the size pipe in question shall be used as a
basis for determining the hydraulic surge pressure and maximum total pressure to be used in calculating
pipe wall thickness. Hydraulic surge pressure is to be determined by the following formula:
Ps = 70V
Where: .
Ps = Pressure increase due to shock 1b/in?,
V = Velocity of liquid flow in pipe before valve closure (feet per second) use V = 30 ft/s.
G-1-3 Where ANSIL flanges modified for O-rings are employed they shall be flat face, grooved and equipped
with standard 0-ring gaskets with back-up rings suitable for the service.
G-1-4 All joints shall be welded except where take-down joints are required.

9861 £Laenaqad £
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Category Maximum system Maximum system
and group Services pressure temperature Remarks
1b/ a2 °F
G-2 Steam catapult, 200 150
hydraulic oil
Item Types Material Applicable documents Remarks
Pipe Seamless Carbon steel ASTM A 106, grade A or B
HIL-T—?OIS’
Valves Gate Carbon steel, ASTM A 216, MiL-V-18110
grade WCB or
Globe and angle | ASTM A 105 Drawing 803-2177525
Stop check | MIL-V-22052
[ Rellef
Ball, 1/4 inch - Drawing 803-5001003
2-1/2 inches
Fittings Butt weld Carbon steel, ASTM A 105, MIL-¥-20236, ANSI BI6.9
ASTM A 181, class 70
ASTM A 106, grade B
Socket weld Carbon steel, ASTM A 105 ANSI B16.11
ASTH A 181, class 70
Flanges Butt welding Carbon steel ANST B16.5 See note G-2-1
ASTM A 105 or
Socket welding ASTM A 181, class 70 .
Gaskets Spiral wound Metallic MIL—=G-21032
0-ring Fluorocarbon MIL-R-B83248, type I, clasa |
Flange Bolts, studs Carbon steel MIL-5-1222, grade 5
bolting and nuts
NOTES:
G-2-1 ANSI flanges may be modified to use O-ring gaskets.

9861 Laeniaqag [
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Category Maximun system Maximum system
and group Services pressure temperature Remarks
1b/1n2 °F
G-3, cont'd Hydraulic oil - other 3000 180 See note G-3-1
than steam catapult

Item Types Material Applicable documents Remarks

Flanges Butt welding Carbon steel, ASTM A 105 or ANSI B16.5 See note G-3-3
AST™ A 181, class 70
Socket welding Corrosion-resisting steel,
ASTM A 182, 304L or 316L

S1Iver-brazing Bronze MIL-F-20042
Gaskets O-rin Fluorocarbon MIL-R-83248, type 1, class |
Spiral wound Metallic MIL-G-21032
[ Flange Bolt studs Carbon steel MIL-S-1222, grade 8
bolting Nuts :

[

NOTES: ,
G-3-1 Hydraulic piping and fittings which are located on weather decks or other locations where they are,
or may be exposed to the weather shall be corrosion-resisting steel.
G-3-2 Where unions to NAEL Drawing A404734 are used, the material for union nut shall be of nickel-copper
alloy in accordance with QQ-N-281.
G-3-3 ANsSl flanges may be modified to use O-ring gaskets.

9g61 4aeniqag [
(HS)3/LL-ALS-TIR



1°%-0

Downloaded from http://www.everyspec.com

Category Maximun system Maximum systenm
and group Services pressure temperature Remarks
1b/ in2 °F
G-4 Hydraulic oll - other 1500 180 See note G-4-1
than steam catapult
Item Types Material Applicable documents Remarks
Pipe Seamless Copper MIL-T-24107
Carbon steel MIL-T-20157, type E or
ASTM A 106, grade B
Corrosion-resisting steel MIL-P-1144, 304L or 3l6L
: ASTM A 312, TP316L or TP304L
Valves Cate “Carbon ateel MIL-V-18110
Globe, angle Carbon steel Drawing 803-5184193
MIL-V-22052
Aluminum—bronze MIL-V-24109
Check Aluminum-bronze
Bronze
Corrosion-resisting steel
Relief Carbon steel or corrosion-
resisting steel _
Ball Corrosion-resisting steel MIL-V-22687
| Bronze
Sampling and MIL-V-81940 and
bleed MIL-V-81940/1
[~ Fittings Iver-brazing | Bronze Drawing 803-1
Copper-nickel (70-30) Drawing 803-1385945
MIL-C-15726

Rickel-aluminum-bronze

Drawing 810-1385963

ASTM A 18], class 70
Corrosion-resisting steel
AST™ A 182, 304L or 316L

Butt welding Carbon steel, ASTM A 105, ANSI B16.9
ASTM A 181, class 70
AST™M A 106, grade B
Corrosion-resisting steel
ASTM A 182, 304L or 3J16L
Sorket welding Carbon steel, ASTM A 105, ANSI Bl6.11

'Uniona, silver-
brazin

Bronze

Drawing '03-1385946

Nickel-aluminum-bronze

Drawing . "3-1385943

Union welding

Carbon steel, ASTM A 105

NAEL Draw. ng A404734

See note G-4-2

9861 Lawnaqag (
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Category MHaximum system Maximum system
and group Services pressure teaperature Remarks
1b/1n2 r
G-4, cont'd Hydraulic oil - other 1500 180 See note GC-4-1
than steam catapult

Item Types Material Applicable documents Remarks
Flanges Butt welding Carbon steel, ASTM A 105 or ANSI B16.% See note G-4-3
ASTM A 181, class 70 o
Socket welding Corrosion-resisting steel,
s ASTM A 182, 304L or 316L
Gaskets 0-ring “Fluorocarbon MIL-R-B3248, type I, class |
Spiral wound Metallic MIL-G-21032
Flange Bolts or bolt- Carbon steel MIL-3-172Z, grade 8
bolting stud
Nuts
NOTES:
G-4-1 Hydraulic piping and fittings which are located on weather decks or other locations where they are,

G-4-2 Where unions to NAEL Drawing A404734 are used, the material for union nut shall be of nickel-copper

or may be exposed to the weather shall be corrosion-resisting steel.

alloy in accordance with QQ-N-281.
G-4-3 ANSI flanges may be modified to use O-ring gaskets.

9861 Aaevnaqajg ¢
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Category Maximum system Maximum system
and group Services pressure temperature Remarks
1b/1n2 d J
G-5 Hydraulic oil - other 900 180 See note G-5-1
than steam catapult
Item Types Material Applicable documents Remarks
Pipe Seamless Copper MIL-T-24107
Carbon steel MIL-T-20157, type E
Corrosion-resisting steel MIL-P-1144, 304L or J16L
ASTHM A 312, TP316L or TPIOAL
Valves Gate, 1 inch Carbon steel MIL-V-18110
and above
Globe, angle Carbon steel Drawing 803-518419)
MIL-V-22052
Bronze MIL-V-24109
Check MIL-V-18436
Rellef Bronze
HA Carbon steel
Ball Corrosion-resisting steel MIL-V-22687
Sampling and MIL-V-BI940 and
| _ bleeding MIL-V-81940/1
Fittings Silver-brazing Bronze _ Drawing 803-1385942 2 Inches maximun
Copper-nickel (70-30) Drawing 803-1385945
MIL-C-15726
Bronze Drawing 803-1385041
"Butt welding Carbon steel, ASTH A 103, ANST BI6.9
ASTM A 181, class 70,
Socket welding ASTM A 106, grade B, or ANSI B16.11
corrosion-resisting steel,
ASTM A 182, 304L, or 316L
Take-down Union, silver- Bronze Drawing 803-1385946 2 inches maximum
joints brazin Nickel-aluminum-bronze Drawing 803-1385943

Union, welding

Carbon steel, ASTM A 105

NAEL Druw1n§*§504734

See note G-5-2

 Flanged butt
weld

Flanged socket
welding

Carbon steel, ASTM A 105,

ASTM A 181, cless 70, or
corrosion-resisting steel,
ASTM A 182, 304L or 316L

ANSI B16.5

See note G-5-3
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Category Maximum system Maxisum systew
and group Services pressure t?hpérature Remarks
1b/1n2 B
G-5, cont'd Hydraulic oil —~ other 900 180 See note G-5-1
than steam catapult
Item Types Material Applicable documents Remarks
Gaskets O-ring Fluorocarbon MIL-R-83248, type [, class |
L Spiral wound Metallic MIL-G-21032 o _
Flange Bolts or bolt- Carbon steel . MIL-5-1222, grade 5 or 8
bolting stud
Nuts
NOTES:
G-5-1 Hydraulic piping and fittings which are located on weather decks or other locations where they are,

G-5-2 Where unions to NAEL Drawing A404734 are based, the material for union nuts shall be of nickel-copper

or may be, exposed to the weather shall be corrosion-resisting steel.

alloy in accordance with QQ-N-281.
G~-5-3 ANS1 flanges may be modified to use O-ring gaskets.

9861 4Laeniqad £
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ASTM A 181, class 70 or
corrosion-resisting steel,
ASTM A 182, 304L or 316L

Category Maximum system Maxin. 1m system
and group Services pressure temperature Remarks
1b/1a2 °F
G-6 Hydraulic oil - other 300 180 See note G-6-1
than steam catapult
Item Types Material Applicable documents Remarks
Pipe Seamless Copper MIL-T-24107
Carbon steel MIL-T-20157, ASTM A 106,
grade B
Corrosion-resisting steel MIL-P-1144, ASTM A 312,
J16L or J04L
Valves Gate Bronze MIL-V-1189
Drawing 803-1385714
Carbon steel MIL-V-18110
Globe, angle Bronze Drawing 803-4384536
Carbon steel Drawing 803-2177525
MIL-V-22052
Swing check Bronze Drawing 803-1385721
Relief Bronze or steel
Sanpling and MIL-V-BI1340 and
bleed MIL-V-81940/1
Ball, 1/4 inch - [Corrosion-resisting asteel Drawing 803-5001003
2-1/2 inches
Fittings Silver-brazing Bronze MIL-F-1183
Butt welding Carbon steel, ASTM A 105, MIL-F-20236
' ASTM A 181, class 70 ANSI B16.9
ASTM A 106, grade B or
corrosion~resisting steel,
ASTM A 182, 304L or 316L
Socket welding ANSI B16.11
— Take—down Unfon, silver- |Bronze MIL-F~-1183
jolints __Prazlng ‘ _
Flanged, silver- MIL-F-20042
brazing
Flanged Carbon steel, ASTM A 105, ANSI B16.5 See note G-6-2

Unions, welding

Carbon steel, ASTM A 105

NAEL Drawing AA0A734

See note G-6-1)

9961 L1wniqag [
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Categotry Maximum system Maximum systes
and group Services pressure temperature Remarks
1b/1n2 °F
G-6, cont'd Hydraulic oil - other 300 180 See note G~6-1
than steam catapult
Item Types Material Applicable documents Renmarks
Gaskets O-ring Fluorocarbon MIL-R-83248, type I, class 1
| Spiral wound Metallic MIL-G-21032
Flange Bolts or bolt- Carbon steel MIL-S-1222, grade 5
bolting studs
Nuts
NOTES:
G-6-1 Hydraulic piping and fittings which are located on weather decks or other locations where they are,

3 Where unions to NAEL Drawing A404734 are used, the material for union nuts shall be of nickel-copper

or may be, exposed to the weather, shall be corrosion-resisting steel,
G-6-2 ANSI f  anges may be modified to use O-ring gaskets.
G-6-

alloy in accordance with QQ-N-281.

—~
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9861 Azenaqag ¢
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Catsgory Maximum Syslem Maximum sysicu
and group Services pressure , temperature Remarks
1b/1n2 °F
G-7, cont'd Hydraulic oil - other 150 150 See note G-7-1
than steam catapult
Item Types Material Applicable documents Remarks
Take-down Union, silver- Bronze MIL-F-1183
joints brazing
[ Un’ona, welding | Carbon steel, ASTH A 105 NARL Drawing A%04734 See note G-7-J
[Flcoged, silver— | Bronze MIL-F-20042 See note G-/-2
brazing
Flanged Carbon steel, ASTM A 181, ANST BI6.5, flat face See note G-7-4
class 70, ASTM A 105,
corrosion-resisting steel,
ASTH A 182, 304L or 316L
Gaskets | O-ting Fluorocarbon HIL-Br83258 type 1, class |
Flat Asbestos HH-P-46
Flange Bolts, studs Carbon steel MIL-S5-1222, grade 5
bolting and nuts
NOTES:

G-7-1 Hydraulic piping and fittings which are located on weather decks or other locations where they are,
or may be, exposed to the weather shall be corroaion-reslsting steel.

G-7-2 Where bronze 150 1b/in line flanges bolt up to 250 1b/4in2 valve flanges in sizes 2 to & 1nchee, the
diameter of the bolt holes in the line flanges shall be increased to match the 250 1b/in2 flange
bolting.

G-7-3 Where unions to NAEL Drawing A404734 are used, the material for union nuts shall be of nickel-copper
alloy in accordance with QQ-N-281. '

G-7-4 ANSI flanges may be modified to use O-ring gaskets.
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Category Maximum system Maximum system
and gro 1p Services pressure temperature Remarks
1b/1n2 °F
H-1 Gasoline 150 150
Item Types Material Applicab.e documents Renarks
Pipe Seamless or Copper-nickel alloy 90-10 MIL-T-16420, class 200 See note H-1-1
welded
Seamless Coppet MIL-T-24107
Valves Gate Bronze Drawing 803-2177917
Drawing 803-1385714
"Globe, angle Drawing 5384536
and cross
Swing check MIL-V-17547
utterfly M1L-V-25624 Type 111
_Bglief MIL-V-24332
Regulatin MIL-V-
Fittings Socket ue%aing  Copper-nickel alloy ANST BI6.11
Butt welding Drawing - 0
Brazing Bronze MIL-F-2422), MIL-F-1183
T”Téke~doun Flanged Bronze L___DEL-F-ZOOH, MIL-F-2422/ .
joints Drawing 810-1385892 Special flange for
butterfly valves
Unions MIL-F-1183, MIL-F-24227
Gaskets Flat Buna-N and cork MIL-C-6183, class |,
grade C-firm
~FTange Bolts, studs "§1Ticon bronze MIL-5-1222, grade 655, 661
bolting and nuts
NOTE:
H-1-1 Within gasoline tanks and for salt water compensating system.

9861 Kaeniqaj /
(HS)dLLL-ALS-TIR
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Category Maximum system Haximum systen
and group Services pressure temperature Remarks
1b/n? °F
1I-1, cont'd JP-5 200 100 See notes I-1-1
and 1-1-2
Item Types Material Applicable documents Remarks
Gaskets Sheet Buna-N and cork MIL-C-6183, class 1,
_ grade C-firm
Flange Bolts, studs Siiicon bronze MIL-S-1222, grade 655, 661
bolting and nuts

T 1-1

NOTES:
1-1-1 See category U-1 for those sections of tank stripping which discharge overboard.
1-1-2 ' This category includes cargo JP-5 systems. The cargo JP-5 piping within convertible cargo tanks

(those intended for selective stowage of JP-5 fuel) shall be in accordance with this category.

9861 £18Nnaqag
(BS)3LLL~ALS-TIN



1=

Downloaded from http://www.everyspec.com

Category Maximun system Maximum system
and group Services pressure temperature Remarks
1b/1inl °F
J-1 Alr, nitrogen and helium 6000 150
Iten Types Material Applicable documents Remarks
Pipe Seanless 70-30 copper-nickel alloy MIL-T-16420
[Corroslon-resisting steel MIL-P-114%, composition
30AL or 316L, ASTM A 312,
TPI0AL or TP316L
Valves Globe and angie Aluainun-bronze MIL-V-24109
Check, 11ft and Brongze Soft seating design
in-line Alvainua-bronze
Ball (HIL-V-72587
Relief MIL-V-22589
Control-special
Pressure-reducing HIL-V-2961
Manifolds pressure-| NIL-V-24272
reducing
utoritic shut-off MIL-V-23393
Flctings | Socke: welding Forged copper-nickel alloy, ANST BIG. 11
MIL-C~15726 (70-30) or
corrosion-resisting steel,
ASTM A 182, 304L or 316L
Butt welding ANST B16.%
UnIons Forged copper-nickel, Drawing 803 -1385884 See note J-1-1
MIL-C~15726 or corrosion-
resisting steel, QQ-5-76),
30AL or 316L
Socket or butt Corrosion-resisting steel, Commercial Welded to pipe run
wvelding outlets AST™ A 182, 304L or 316L or
70-30 copper-nickel
Gaskets O-cring Fluorocarbon MIL-R-83248, type I, class 2
R ot
NOTE: -
J-1-1 To prevent or minimize galling, the union nut shall be of dissimilar metal than the thread piece.

9861 Laeniqag [
(RS)3ALLL-ALS-TIR
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Category Maximum system Maximunm system
and group Services pressure temperature Remarks
1b/1n2 °F
J-2 Air and nitrogen 3300 150 See note J-2-1
Item Types Material Applicable documents Remarks
Pipe Seamless Copper MIL-T-24107
70-30 copper-nickel alloy MIL-T-16420
Corrosion-resisting steel MIL-P-1144, 304L or 316L
ASTM A 312, TPIO4L, TP3I6L
Valves Globe and angle Aluminum-bronze MIL-V-24109
Check-11ift and Bronze, alumi{num-bronze, Soft seating design
in-line copper-nickel
Ball MIL-V-22687
Relief MIL-V-22549
Pressure-reducing | MIL-V-2961 a
Manifolds pressure- MIL-V-24272
reducing
Autonatic shut-off MIL-V-28394
Fittings | Silver-brazed Nickel-aluminua—-bronze Drawing 803-1385963
Bronze Drawing 803-]138594]
Drawing 803-1385942 1500 1b/1n’ maximum
Socket welded Corrosion-resisting steel ANSI B16.11
ASTM A 182, 10AL or 316L
[ Bossea 70-30 copper-nickel alloy ___| Drawing 803-1385950
Socket welded 70-30 copper-nickel, MIL-C-15726 { Commercial See note J-2-2
end outlet
Unions Silver-brazed Bronze Drawing 803-1385943
Drawing 803-13858813
N Draving 803-1385946 1500 1b/in maximum
Socket welded Forged copper—nickel, Drawing 803-1385884
MIL-C-15726, or corrosion-
resisting steel, 304L or 316L
Gaskets O-ring Fluorocarbon MIL-R-83248, type I, class 2
NOTE:
J-2-1 Piping and fittings in fire hazardous areas, such as machinery spaces, shall be fabricated of

4

copper—nickel or corrosion-resisting steel.
or union ended with copper-nickel or corrosfon-resisting steel tail pieces,

joints shall not be used in these spaces.
J=-2-~2 Commercial fittings shall be approved by the Supervisor or NAVSEA,

Valves in these spaces shall be welded, flanged,
Silver-brazed

9861 Lieniqag ¢
(RS)3LLL-ALS-TIN
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Category Maximum system Maximun system
and group Services pressure temperature Remarks
1b/1n2 °F
J-3 Alr and aitrogen 600 150 See note J-3-1
Item Types Material Applicable documents Remarks
Pipe Seamless Copper MIL-T-24107, ASTM B 88
70-30 copper-nickel alloy MIL-T-16420 -
Corrosion-resisting steel MIL-P-1144, 304L or 316L
ASTM A 312, TP304L, TP316L
Valves Globe, angle Bronze, aluminum-bronze MIL-V-24109, soft-seating
and check design
Ball, 1/4 inch - Drawing 803-5001003
2-1/2 inches
Relief MIL-V-22549
Pressure-reducin MIL-V-2961
Manifolds, pressure- MIL-V-24272
reducing
Automatic shut-off MIL-V-24394
 Flttings | SIlver-brazed Bronze Drawing 810-1385788
MIL-F-1183 400 1b/in” maximum
Socket weld Corrosion-resisting steel ANSI Bl6.11
ASTM A 182, 304L, or 316L
Bosses 70-30 copper—nickel alloy Drawing 803-1385950
Socket welding 70-30 copper-nickel, Commercial See note J-3-2
end outlet MIL-C-15726 -
Unions Silver-brazed Bronze Drawing 810-1385859
Drawing 810-1385889
MIL-P-1183 400 1b/1in? maximum
Socket welded Forged copper-nickel, Drawing 803-1385884
MIL-C-15726, or corrosion-
_tesisting steel, 304L or 316L
Gaskets O-ring Fluorocarbon MIL-R-83248, type I
class 1
NOTES: .

J-3-1 Piping and fittings in fire hazardous areas, such as machinery s, sces, shall be fabricated of
copper-nickel or corrosion-resisting steel. Valves in these spa s shall be welded, flanged,
or union ended with copper-nickel or corrosion-resisting steel ta'l pieces. Silver-brazed
joints shall not be used in these spaces.

J-3-2 Commercial fittings shall be approved by the Supervisor or NAVSEA.

9861 Liwnaqag [/
(HS)3LLL-A1S-TIR
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Category Maxinum system Maximum syscenm
and group Services pressure temperature Remarks
1b/1n2 °F
J-4 Alr and nitrogen 200 150 See note J-4-1
Item Types Material Applicable documents Remarks
Pipe Seamless Copper MIL-T-24107,
ASTM B 88
Copper-nickel alloy MIL-T-16420
Corrosion-resisting steel MIL-P-1144, 304L or 316l
ASTM A 312, TP304L or TPI16L
Glass reinforced plastic MIL-P-24608 See note J-4-3
Valves Gate Bronze Drawing 803-1385714
[ Swing_check Dreving 803-1385721
Globe, angle, Drawing 803-4384536 Soft seat design,
needle, stop except needle
check and check valve
Pressure-reducing MIL-V-2438%
"Rellel HMIL-V-22549
Automatic shut- MIL-V-2439%3
of f
Ball, 1/4 inch - Drawing 803-5001003
2-1/2 inches
Fittings Silver—brazed Bronze MIL-F-1183
Socket welded Corrosion-resisting steel, ANSI B16.11
ASTM A 182, F304L, Fli6L
Socket welded end[70-30 copper-nickel, Commercial See note J-4-2
outlet MIL-C-15726 ‘
Socket bonded Glass reinforced plastic MIL-P-24608
Unfons Silver-brazed Bronze MIL-F-1183
"Butt and socket |Corrosion-resisting steel Drawings 803-1385884,
welded or copper-nickel (70-30) 810-1385888
 Flangea SIiver-brazed Bronze MIL-F-20042,
ANSI B16.24
Socket welded Corrosion-resisting steel ANSI B16.5
ASTM A 182, F304L, F316L
0-30 copper-nickel ANSI B15.5, class 150
Socket bonded Glass reinforced plastic MIL-P-24608
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Category Maximum systea Maximum system
and group Services pressure temperature Rematks
1b/1n2 °F
J-4, cont'd Alr and nitrogen 200 150 See note J-4-1
Itenm Types Material Applicable documents Renarks
Flange Bolts Silicon bronze MIL-8-1222, grade 655 or 661
bolting Nuts
Gaskets Sheet Synthetic rubber MIL-G-1149 .
O-ring Fluorocarbon MIL-R-83248, type I, class 2

NOTES:

J-4-1 Piping and fittings in fire hazardous areas, such as machinery spaces, shall be fabricated
of copper-nickel or corrosion-resisting steel. Valves in these spaces shall be welded,
flanged, or union ended with copper-nickel or corrosion-resisting steel tail pleces.
8Bilver-brazed joints shall not be used in these spaces.

J-4-2 Commercial fittings shall be approved by the Supervisor or NAVSEA.

J-4-3 GRP may be used for L.P. non-vital air system.

9861 L1eniaqaj [
(HS)3LLL-A1S-TIR
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Category Maximum system Maxinum systeu
and group Services pressure temperature Remarks
1b/1a2 °F
.
J-5 Air, aircraft starting 150 550
and cooling, bleed-off
and 20.2 1b/in2
absolute systems
Iten Types Material Applicable documents Remarks
Pipe Seamless Carbon steel . MIL-T-20157
ASTM A 106, grade A or B
.Valves Gate, | inch Carbon steel MIL-V-181
and above AST™ A 105
Control MIL-V-18030 Flanged ends only,
ANSI B16.5
Relief MIL-V-20065
Fittings Butt welding Carbon steel MIL-F-20236, ANSI B16.9
ASTM A 105,
ASTM A 181, class 70, or
ASTM A 234, class WPB
Socket welding Carbon steel ANSI Bl6.11
ASTM A 105,
ASTM A 181, class 70, or
ASTM A 234, class WPB
Flanges Carbon steel ANSI B16.5 Flat face
ASTM A 105,
AST A 181, class 70, or
ASTM A 234, class WPB
Gaskets Sheet Commercial Commercia.. 1/16 inch thick
~ Flange Bolts or bolt- Alloy steel MIL-8-122%, grade B/
bolting stud
Nuts Carbon steel MIL~-S-1222, grade 5

9861 Laeniqag ¢
(HAS)ALLL-ALS-TTIH
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bolting

and nuts

Category Maximum systen Maxinum system
and group Services pressute temperatury Remarks
1b/1n2 4 J
J-6 Alr, aircraft starting 150 450
and cooling, main
syetem
Item Types Material Applicable documents - Remarks
Pipe Seamless or Corrosion-resisting steel MIL-P-1144, composition 30AL
welded or ASTM A 312, TP 304L
Valves Gate Corrosion-resisting steel MIL-V-18110
ASTM A 744, grade CF-8
Control MIL-V-18030 Flanged ends only
ANSI B16.5
Relief MIL-V-20065
Fittings Butt welding Corrosion-resisting steel ANSI B16.9
ASTM A 182, 30AL
Socket welding ANST B16.11
Flanges Butt welding Corrosion-resisting steel ANSI Bl6.5 Plat face
ASTM A 182, 304L
Socket welding
Gaskets Sheet Commercial Commercial 1/16 inch thick
"~ Flange Bolts, studs Carbon steel MIiL-8-1222, grade 5

9861 £awnaqag [
(HS)3LLL~A1S-TIR
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Category Haximum systen ; Aaximuu systeuw
and group Services pressure temperature Remarks
1b/1in2 °r
J=7 Alr, prairie-masker, 100 600 See note J-7-1
gas turbine starting
Itenm Types Material Applicable documents Remarks
Pipe Seanmless Copper MIL-T-24107
Seanless or Copper-nickel MIL-T-16420 See note J-7-2
wvelded Corrosion-resisting steel MIL-P-1144 or ASTM A 312,
TP32]1 or TPI47
Valves Gate Bronze Drawing 803-2177917
Globe, angle Drawing 803-1385541 425°F maximum
and stop check awing -43845136
Swing check MIL-V-17547 2-1/2 inches and
above
Drawing 803-1385721 2 inches and below,
425°F maximum
Butterfly MIL-V-24624 See note J-7-3
Drawing 810-13835892 Special flanges for
butterfly valves
Automatic shut- MIL-V-24394 2 inches and below
- off
Fittings Silver-brazed Bronze MIL-F-1183 See notes J-7-4 and
J-7-5
Socket welded 70-30 copper-nickel, Commercial
end outlet MIL-C-15726
Socket welded Cotrrosion-resisting steel, ANS1 B16.11
Butt welded AST™ A 182, 316, 321 or 347 ANSI B16.9
Flanges Silver-brazed Bronze MIL-F-20042
Butt and socket 70-30 copper-nickel or ANSI B16.5, class 300
welded corrogion-resisting steel
Unions Silver-brazed Bronze MIL-F-20042
Butt and socket 70-30 copper-nickel or Drawings 803-1385884,
welded corrosion-resisting steel 810-1385888

9861 4Lamnaqad [
(HS)4LLL-QL1S~TIK
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Category Maximum system Maximum system
and group Services pressure teiﬁerature Remarks
1b/1n2 °F
J-7, cont’'d Alr, prairie-masker, 100 600 See note J-7-1
gas turbine atarting
Item Types Material Applicable documents Remarks
Gaskets Sheet Non-asbestos Commercial 1/16 inch thick
See note J-7-5
Flange Bolt stud Silicon bronze MIL-S-1222, grade 655,
bolting 661
Nuts
NOTES:
J-7-1 Piping and fittings in fire hazardous areas, such as machinery spaces, shall be fabricated of
copper-nickel or corrosion-resisting steel. Valves in these spaces shall be welded, flanged,
or union ended with copper-nickel or corrosion-resisting steel tail pieces. Silver-brazed
joints shall not be used in these spaces.
J-7-2 Piping within the shaft bore shall be 70-30 copper-nickel.
J-7-3 Butterfly valves may be used where the temperatures do not exceed 500°F.
J~7-4 Joints above 425°F shall be welded.
J-7-5 Commercial items shall be approved by the Supervisor or NAVSBA.

9861 £Lamnaqag [
(HS)ALLL-AIS-TIN
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Category

i Maximun systeu

Maximum system
and group Services pressure temperature Remarks
1b/1n °F
J-8 Alr deballast 50 400
Item Types Material Applicable documents Remarks
Pipe Seamless or 90-10 copper—-nickel MIL-T-16420, class 200
we lded
Valves Gate Bronze Drawing 803-2177917
Drawing 803-1385714
Globe and angle Drawving 803-1385541
Drawing 803-4384536
Check, swing Drawing 803-1385637
Drawing 80)-1385721
Butterfly MIL-V-24624 See note J-8-2
Relief MIL-V-20065
Control MIL-V-18030
Fittings Silver-brazing Bronze MIL-F-1183
| Butt welding 90-10 copper-nickel Drawing 803-1385880
Socket welding ANS1 B16.11
Unions, silver- | Bronze M1L-F-1183
brazing
Flanges Silver-brazing Bronze MIL-F-20042
Drawing 810-1385892 Special flanges for
butterfly valves
Butt weld 90-10 copper-nickel, Drawing 810-1385992
MIL-C-15726
Slip-on See note J-8-]
Gasket Sheet Asbestos HH-P-46 1/16 inch thick
Flange Bolts, studs Silicon bronze MIL-5~-1222, grade 655, 661
bolting and nuts
NOTE:
J-8-1 Slip-on flanges shall be bored to suit the outside diameter of the tube with flange thickness, drilling
and facing in accordance with MIL-FP-20042.
J-8-2 Valve must be suitable for a temperature of 400°F,
~

9861 A3enaqag ¢
(HS)ALLL-A1S-1IK
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Swing check
Ba

[ Commercial

Category Maximum system Ma mum system
and group Services pressure ter verature Remarks
1b/in2 °F
J-~9 Air: Cas turbine bleed, 250 950
anti-icing
Itenm Types Material Applicable documents Remarks
Pipe Seanless Corrosion-resisting steel MIL-P-1144 or ASTM A 312,
| TP321 or TP347
Valves Gate Corrosion-resisting steel, MIL-V-18110, modified See note J-9-}
AST™ A 182, F321 or FI47
CGlobe, 1lift Drawing 803-5184193,
check MIL-V-22052, modified

Drawing 803-5001003 or
commercial

See note J-9-2

L_'ﬂttings Socket welded Corrosion-resisting steel, ANSI B16.11
ASTM A 182, P321 or F347
Butt welded ANSI B16.9
Take~down Flanges Corrosion-resisting steel, ANSI B16.5
jointe ASTM A 182, F321 or F347
Gaskets §gg:.1 wound Metalllc “MIL-G-21032
Flange it studs Alloy steel MIL-S-1222, grade Bl6
bolting Nuts MIL-5-1722, grade &
NOTE: ‘
J-9-1 Composition E: Corrosion-resisting steel F321 or F347 (valve backsedt and guide to be HF).
This requirement will be part of the classification of MIL-V-18110 and MIL-V-22052.
J-9-2 Commercial items shall be approved by the Supervisor or NAVSEA,

9861 £Laeniqaj {
(HS)3LLL-ALS-TIK
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Category ‘Maximum system Maximum system
and group Services pressure temperature Remarks
1b/1n2 °F
K-1 Gaseous oxygen, 4500 150 See notes K-1-1
outside hull and X-1-2
Item Types Material Applicable documents Remarks
Pipe Seamless Copper-nickel MIL-~-T-16420
Copper MIL-T-.4107 3000 1b/in¢
maximum
Valves Globe and angle |Bronze, aluminum bronze, Soft seat design Union end
L _ copper-nickel MIL-V-24109
Check-1ift Nickel-copper alloy
[Rellef _ [ MIL=V=72549
Pressure-reducin MIL-V-24136
Fittings Silver-brazing Nickel-aluminua bronze Draving 810-1385963 3000 1b/1in<
Bronze Drawing 803-1385941 maximum
Socket welding |Nickel-copper ailoy ANST Bl6.11
Unions Silver-brazing Bronze Drawing 803-1385943 3000 1b/1in¢
maximum
Socket welding Nickel-copper alloy Drawing 810-1385884 See note K-1-3
Gaskets O-ring Fluorocarbon MIL-R- , type I, class 2
NOTES: _
K-1-1 Oxygen system components shall be cleaned in accordance with requirements of MIL-STD-1330.
K-1-2 Lubricants shall be of an approved type as listed in MIL-HDBK-267. (Private shipbuilding
activities may obtain information covered in the handbook from the cognizant Supervisor
of Shipbuilding.)
K-1-3 Union nut shall be of nickel-copper-aluminum.

9861 Aaeniqag [
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Category Haximum system Maximim systew
and group Services pressure temperature Remarks
1b/1n2 °F
K-2 Gaseous oxygen, inside 4500 Ambient See notes K-2-1
hull and K-2-2
Item Types Mater{ial Applicable documents Remarks
Pipe Seamless Nickel-copper alloy MIL-T-1368, class A
Valves Globe and angle [Nickel-copper alloy MIL-V-24439 With nickel-copper
Relief T MIL-V-22549 nipples welded to
Pressure-reducin MIL-V-24336 body
Flctings Socket welding  [Nickel-copper alloy, ANST B16.11
QQ-N-281, class A,
annealed
Take-down Unions Nickel-copper alloy Drawing 803-1385884 See note K-2-3
joints
NOTES:
K-2-1 Oxygen system components shall be cleaned in accordance with the requirements of MIL-STD-1330.
K-2-2 Lubricants shall be of an approved type as listed in MIL-HDBK-267. (Private shipbuilding
activities may obtain information covered in the handbook from the cognizant Supervisor of
Shipbuilding.)
K-2-3 To be used only where take-down joints are absolutely necessary for shipboard piping installation

and test.

Union joints shall be seal welded in accordance with MIL-STD-278.

The O-ring shall be

removed prior to seal welding each joint. Union nut shall be of nickel-copper-aluminum.

!
b
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Category Maximum system Maximum system
and group Services pressure temperature Remarks
1b/1n2 b J
K-3 Gaseous oxygen 100 Ambient See notes K-3-1
and K-3-2
Item Types Material Applicable documents Remarks
Pipe Seamless Copper MIL-T-24107 0.065 inch minimum
wall thickness
Valves Globe Bronze Drawings 803-4384536, Socket ends for
Gate 803-1385714, 803-1385721 silver-brazing,
Swing check soft seated globe
valves
See note K-3-4
Pressure-reducing|Bronze MIL-V-24336 Union ends
Diaphragm, Bronze, ASTM B 61 Commercial Socket ends for
pack ess silver-brazing,
teflon or nylon
disec washer
Relief Bronze MIL-V-2254% See note K-3-3
Fittings Silver-brazin Bronze MIL-F-1183
Unions, silver- Drawing 810-1385859 With O-ring
brazing material to
MIL-F-1183 MIL-R-83248,
type I, class 1
NOTES: .
K-3-1 Components shall be cleaned in accordance with the requirements of MIL-STD-1330.
K-3-2 Lubricants shall be of an approved type as listed in MIL-HDBK-267. (Private shipbuilding activities
may obtain information covered in the handbook from the coguizant Supervisor of Shipbuilding.)
K-3-3 Relief valves shall conform with the basic requirements of HIL-V 22549, Seat or disc material
shall be suitable for oxygen service.
K-3-4 Valve packing shall be in accordance with MIL-P-24396, type C.’

9861 Azenaqag [
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Category Maximum system Maximum system
and group Services pressure temperature Remarks
1b/1n2 °F
k-4 Liquid oxygen and 6000 See notes K~4-1
nitrogen and K-4-2
Item Types Material Applicable documents Remarks
Pipe Seanless Corrosion-resisting steel MIL-P-1144, 316L
ASTM A 312, 316L
| _Valves Globe MIL-V-24109
Fittings Socket welding Corrosion-resisting steel ANSI B16.11
ASTM A 182, 316L
Butt welding, Corroslon-resisting steel ANST B16.9
sesnless MIL-P-1144, 316L
' ASTM A 182, 316L
NOTES:

K-4-1 Lubricants shall be of an approved type as listed in MIL-HDBK-267. (Private shipbuilding
activities may obtain information covered in the handbook from the cognizant Supervisor of
Shipbuilding.)

K-4-2 Components shall be cleaned in accordance with the requirements of MIL-STD-1330.

9861 £Laeniqaj ¢
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4
t
Category Meximm system Maximum system
and group Services pressure temperature Remarks
1b/1n2 ’r
K-5 Liquid oxygen and 250 See notes K-5-1
nitrogen and K-5-2
Item Typer Naterial Applicable documents Remarks
Pipe Seamless Copper MIL-T-24107 0.065 inch minimum
wall thickness
Corrosion-resisting steel MIL-P-1144, 304 or 316
Valves Globe, gate, and | Bronze Drawings 803-4384536, Silbraze union end
Mn’ check 803-1385714, 803-1385721 See note K-5-3
| Relie Corrosion-resisting steel Commarcial
Pittings Silver-braz._ng Bronze MIL-F-1183
Unione, silrer- Drewing 810-1 5 With suitable
- brazing MIL-F-1183 O-ring gasket
) ~ materisl |
Sock-: weidiag Corrosion-resisting steel
ASTM A 182, 304 or 316 ANSI B16.11
NOTES:
K-5—-1 Components shill be cleaned in accordance with the requirements of MIL-STD-1330.
K-5-2 Lubricants shall be of an aspproved type ss listed in MIL-HDBK-267. (Private shipbuilding activities
may obtain information covered in the handbook from the cognizant Supervisor of shipbuuding.)
K-5-3 Valve packing shall be in accordance with MIL-P-24396, ‘type C.

9861 Lxwnaqeg /
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Category Maximum system Maximun systenm
and group Services pressute teaperature Remarks
1b/1n2 ]
k-6 Mixed gas 4500 150 See notes K-6-1,
K-6-2, and K-6-4
Item Typis Material Applicable documents Remarks
Pipe Sesmless Corrosion-resisting steel MIL-P-1144, or ASTM A 312,
304L or 316L .

Valves Globe snd angle |Corrosion-resisting steel MIL-V-24109 Union ends to Drew-
Relief . MIL-V-22549 fog 803-1385884
Pressure-reducing] MIL-V-24336 See note K-6-3

Fittings Socket welding Corrosion-resisting steel, ANSI Bl6.11

ASTM A 182, 304L or 316L
Butt welding ‘ ANSL B16.9

Take~down Unione Cotrosion-resisting steel, Drawing 80)-1385884

joints . QQ-8-763, 30AL or 316L or
ASTH A 182, 30AL or 3i6L

1°9-1

NOTES:
K-6-1 Oxygen system components shall be clemned in sccordance with the requivements of MIL-STD-1330.
K-6-2 Llubricants shall be of en approved type as listed in MIL-BEDBK-267. (Private shipbuilding activities
may obtain information covered in the handbook from the cognisent Supervisor of Shipbuiding.)
K-6-3 Valves intended for use where system opersting gauge pressure exceeds 3000 1b/1nZ ghall be modified
for the applicable pressure and spproved by NAVSEA.
K-6-4 For systems with oxygen content greater than 40 percent by volume, see category K-1 or K-2.

9861 Laenaqei [
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Category Maxisum systea Maximum system
and group Services pressure temperature Remarks
1b/1n2 °r
k-7 Propsne - 200
Iteam Types Material - Applicable documents Remarks
Pipe Sesmless or Copper-nickel (90-10) MIL-T-16420
_ welded '
Valves Tobe, angle, Bronze Drawing 803-8384536
stop and stop
check
Fittings Silver-brasi Bronze MIL-P-1183
Unions, silver-
brazing

9961 Lieniqag [
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Category Maximum system Maximum systea
and group Services pressure temperature Remarks
. 1b/1n2 °F
L-1 Cooling, (electronic 150 150 See note L-1-2
equipment diesel engine,
snd so forth) - ethylene
glycol, fresh water solution,
distilled water transfer
Item Types Material , Applicable documents Remarks
Pipe Seamless or Corrosion-resisting steel MIL-P-1144, 304L or
' welded ASTM A 312, TP3I04L
Copper—-nickel, 90-10 MIL-T-16420 See note L-1-1
Valves Globe Bronze Drawing 803-4384536
Gate and stop Corrosion-resisting eteel, Commercial
bronge Drawing 803-1355714
Swing check ASTM A 743, grade Cr-8
Relief Bronze MIL-V-241332
Temperature Bronze MIL-V-19772
regulati |
Ball, 1/% inch - Corrosion-resisting steel, Drawing 803-5001003
2-1/2 inches - | bronze
Butterfly Corroslon-reslsting steel, RILV-2382%
bronge
~ Flttings “Socket weld rroslon-reslsting steel, ANSY BIE.TI
ASTM A 182, 30AL
Butt weld ANSI B16.9
Silver-brazing | Bronze MIL-F-1183
Take—down Flanges Corrosion-resisting steel, ANSI B16.5
joints ASTM A 182, 304L
Bronze MIL-7-
Unlons, sllver- | Bronze HIL-7-1183
brazi
Gaskets Plat Synthetic rubber MIL-G-1149 ,
Flange Bolts, studs Silicon bronze MIL-S-1222, grade 655, 661
bolting and nute
NOTE:
L-1-1 Copper-nickel shall be used for systems with a corrosion inhibitor added to the ethylene
glycol/water solution. '
L-1-2 Electronic cooling water systems which require demineralized water shall use uninhibited

ethylene glycol/water solutions and msterials in accordance with categories C-1 or C-2.

9861 Lawnaqei [
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Category Maximum system Maximum system
and group Services temperature Remarks
i 4
M-1 Sea water—-washdown 100 Sea notes M-1-1
countermeasure systea and M-1-2
Item Types Material Applicable documents Remarks
Pipe Seamless or Copper-nickel (90-10) MIL-T-16420
welded
Aluminum W-T-700/5
Valves Gate Bronze Drawing 803-2177917
Globe Draving 803-K384536
Control HlL—V-l75OIA_
Ball, 1/4 inch -~ Drawing 803-5001003
2-1/2 inches
Ba inches - | Draving 803-5001004
6 inches
Butterfly Bronze HIL-V-20028
—Flttings SIIver-brazlng | Bronze HIL-F-1183
Butt welding Aluminum alloy, 5086 ANST B816.9
| Take-down Flanges Pronze HiL-F-200%2
joints —Draving BI0-TI8S897 Speclal Fanges Yor |
butterfly valves
UnTon, sllver- HIL-P-TI8Y
brazing
| _Gaskets Full face (flat) | Rubber MIL-G-1149
Fiange Bolts, studs, Silicon bronze MIL-S-1222, grade 655, 661
bolting nutse
NOTES:
M-1-1 For attsachment of type S corrosion-resisting steel spray heads a nickel-copper tramsition plece

M-1-2 Aluminum pipe and fittings are to be used in areas of aluminum structures only.

in accordance with MIL-T-1368, shall be welded to the head and silver-brazed to a bronze fitting

in the piping systes.

dimension shall be the thickness of the welding socket wall.

Weld joint design shall be type P-14 of MIL-STD-22 except that the "T"

An aluminum

flanged spacer (waster piece) approximately 2 feet in length shall connect the CU-NI piplng
to the aluminum piping.

(HS)RLLL-ATS-TIR
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Category Maximum system Maximum system
and group Services pressure tenperature Remarks
1b/1n2 °F
N-1 Sprinkling system (dry) 175
other than foam
Item Types Material Applicable documents Remarks
Pipe Seamlegs 90-10 copper-nickel MIL-T-16420
Valves Sprinkling Bronze MIL-V-17501 See note N-1-1
control MIL-V-2187 See note N-1-2
Fittings Welding 90-10 copper-nickel Drawing 803-1385880
Socket welding | 90-10 copper-nickel ANST B16.11
Flanges Socket welding | 90-10 copper-nickel Drawing 810-4715319
Butt welding Drawing 810-1385992
Unions Welding 90-10 copper-nickel Drawing 803-1385884
Gaskets Sheet Synthetic rubber MIL-G-1149
Flange Bolts, studs Silicon bronze MIL-S-1222, grade 655, 661
bolting and nuts
NOTES:
N-1-1 For automsatic or remote manual control.

N-1-2 For local manual control.

9861 Lienaqad /
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Category Maximum system Maximum system
and group Services pressure teaperature Remarks
1b/1n? °F
N-2 Magazine sprinkling 175 See Drawing 810-1385958
system (wet)
Iter Types Material Applicable documents Remarks
Pipe Seamless or Copper-nickel, 90-10 MIL-T-16420 Sea water filled
wvelded
Valves Gate, 2 inches Bronze Drawing 803~-1385714 Unfon end
max{mum
Globe, 2 inches Drawing 803-4384536
maximum
Swing check, 2 Drawing 803-1385721
inches maximum
Gate, 2-1/2 Drawing 803-2177917 Flanged end
inches and above
Globe, 2-1/2 Drawing 803-1385623
inches and above
Swing check, Drawing 803-1385637
2-1/2 Inches
and above
Sprinkling MIL-V-17501
control
Butterfly Bronze MIL-V-24624
Fittings Welding 90-10 copper-nickel Drawing 803-1385880
Socket welding ANST BI6.11
Flanges Socket welding 90-10 copper-nickel Drawing 810-4715319
Butt welding Drawing 810-1385992
Gaskets Sheet Synthetic rubber MIL-G-1149
Cloth, inserted rubber HH-P-151
Flange Bolts, studs Silicon bronze MIL-S5-1222, grade 655, 661
bolting ad nuts
- N\
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Category Maximum system Maximum system
and group Services pressure temperature Remarks
1b/1n2 °F
01 Diesel, sewage treatment, 1125 See notes 0-1-1
incinerator and gas and 0-1-2
turbine exhaust
Item Types Material Applicable documents Remarks
Plpe Seamless or Carbon steel MIL-S-~22698, type 1 775°F maximum
welded ASTM A 106, grade B
Corrosion-resisting steel ASTM A 376
321, or 347 MIL-P-1144
ASTM A 167
FlttIngs “Speclal Corrosion-resisting steel
fabricated ASTM A 182, ASTM A 376, Commercial
MIL-P-1144
Socket welding Carbon steel, ASTM A 105 or ANSI B16.11 775°F maximum
A 181, class 70
Butt welding Carbon steel, ASTM A 105 ANST B16.9
ASTM A 100, grade B or
ASTM A 181, class 70
Take-~-down Flanges Corrosion-resisting steel, ANST B16.5 or specially
jointa ASTM A 182, 321, or 347 fabricated
Cast carbon steel ANSI B16.5 775°F maximum
ASTM A 216, grade WCB
Gaskets Sheet Asbestos B HH-F-46
Spiral wound Metallic MIL-G-21032
[ Flange Bolts - stud Alloy steel MIL-S-1222, grade B16
bolting Nuts MIL-5-1222, grade &
NOTES:
0-1-1 Grade 316L corrosion-resisting steel shall not be used where the temperatures may exceed 750°F.

0-1-2 Gas turbine exhaust uptake surfaces in direct contact with hot exhaust gas shall be of nickel-
chromium-molybdenum-columbium alloy (Ni-Cr-Mo-Cb) in accordance with ASTM B 443 or ASTM B 444.

9861 Laenaqag ¢
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Category Maximum system Maximum system
and group Services pressure temperature Remarks
1b/1n2 °F
P-1 Boiler safety valve, and 150 850
super-heater outlet
safety valve escape
Item Types Material Applicable documents Remarks
Pipe Seamless Carbon steel MIL-T-20157 See note P-1-1
ASTM A 106, grade B

Fittings Butt welding Carbon steel, ASTM A 105, ANS1 B16.9
ASTM A 106, grade B, or
ASTM A 181, class 70

| Flanges Butt welding Carbon steel ANS1 B16.5, series 150

ASTM A 181, class 70,
or ASTM A 105

Gaskets Spiral wound Metallic MIL-G-21032

Flange Bolt - stud Alloy steel MIL-S-1222, grade Bl6

bolting Nuts MIL-5-1222, grade 4
NOTE:
P-1-1 Carbon #teel pipe permitted based on 850°F non-continuous and open ended service.

9861 Laeniqaz |/
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Category Maximum system Maximum system
and group Services pressure temperature Remarks
1b/1n2 °F
Q¢! Refrigerant piping 30 inches vacuum | minus B5 to See notes Q-1-1
to 300 1b/in2 plus 250 and Q-1-2
Item Types Material Applicable documents Remarks
Pipe Seamless Copper ASTM B 88, hard drawn
Copper-nickel MIL-T-16420
Valves Manual Bronze MIL-V-20064
Forged brass MIL-R-16743
Angle relief Brass MIL-R-16743
(1line)
Control MIL-R-16/43 or MIL-R-24085
Fittings Silver-brazing Wrought copper or forged ANSI B16.22 See note Q-1-3
brass
Socket and butt | Copper-nickel ANSI Bl16.11 or B16.9
weld
Mechanical |{O-ring face seal Corrosion-resisting steel Commercial O-ring material
take-down unions, brazed | Copper-nickel Drawing 810-1385889 shall be compati-~
jolints or welded Drawing 803-1385948 ble with refrig-
erant in system
Flanges Silver-brazing, Steel ASTM A 105 Flange
4-bolt tongue
and groove Brass Commercial Adapter
Flange Bolts, studs Silicon bronze MIL-5-1222, grade 655, 661
bolting and nuts
Gaskets Sheet Asbestos HH-P-46
NOTES:
Q-1-1 Copper-nickel piping with welded Joints ghall be used where practical for locations where joints would
not otherwise be accessible for leak detection and repair.
Q-1-2 The system design gauge pressure is dependent with refrigerant ut{lized R-11, 30 1b/1n?; R-12, 225

Q-1-3

1b/in2;

R-22, 300 1b/in¢, and R-114, S0 1b/{n2,

ANSI B16.22 fittings shall be silver-brazed.

9861 Laenagqay ¢
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Category Maximum system Maximum system
and group Services pressure temperature Remarks
1b/1n2 °F
R-1, cont'd | Waste water and oily 50 150 See notes R-1-1
water drainage, olly and R-1-4
waste transfer and
weather deck drainage
systems
Item Types Material Applicable documents Remarks
Gaskets Sheet Synthetic rubber MIL-G-1149
Synthetic rubber cloth HH-P-151
ingserted
Flange “Bolts, studs Silicon bronze MIL-5-1222, grade 655, 661
bolting and nuts
NOTES:
R-1-1 Aluminue pipe, fittings and drains sre to be used in area of aluminum structures only.
R-1-2 Steel pipe, fittings and deck drains are to be used only in the weather deck drains sabove the
main deck in the area of steel structure outside ship envelope.
R-1-3 Copper-nickel pipe, bronze fittings and valves to be used in weather deck drains within ship
envelope, oily waste, waste water and olily waste transfer.
R-1-4 Glass reinforced plastic pipe or fittings may be used in olly waste transfer.
R-1-5 Adhesive in accordance with MIL-P-24608 shall be used for joining glass reinforced GRP pipe to

GRP fittings and flanges.

9861 Laeniqag /
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Category Maxinum system Maximum system
and group Services pressure temperature Remarks
16/1n2 °F
R-2 Chemicel drains 30 150 See note R-2-1
Item Types Material Applicable documents Remarks
Pipe Seamless Corrosion-resisting steel MIL-P-1144, 316L or ASTM A 312
Carbon steel (lead lined) ASTM A 106, grade B
Lead lined MIL~L-24055
Valves Gate Bronze Draving 803-2177917
Corrosion-resiasting steel,
Swing check ASTM A 351, grade CF-8M Drawing 803-1385721
Ball, 1/4 inch - Drawing 803-5001003
2-1/2 inches
Ball, 3 inches -~ Drawing 803-5001004
6 inches
Fittings Flanged Corrosion-resisting steel ANSI Bl16.5
ASTM A 182, 316L
Carbon steel (lead lined)
Flanges Butt welding Corrosion-resisting steel, ANST B16.5
ASTM A 182, 316L
Socket welding
Carbon steel (lead 1ined)
Silver—-brazing Bronze MIL-F-20042
Gaskets Sheet Lead
Spiral wound Metallic MIL-G-21032
[ Flange Bolts, studs Silicon bronze MIL-S-1222, grade 655, 661
bolting and nuts
NOTE:
R-2-1 Corrosion-resisting steel material to be used for photo lab drainage piping system.

9861 Aaeniqaj /
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Category Maximum system Maximum systema
and group Services pressure temperature Remarks
1b/1in2 °F
R-3 Drains and vents, deck 50 150
drains and plumbing
Item Types Material Applicable documents Remarks
Pipe Seamless or 90-10, copper-nickel MIL-T-16420 See note R-3-1
welded
Seamless Carbon steel (galvanized) ASTM A 106 See note R-3-2
Copper MIL-T-24107 See note R-3-3
Aluminum alloy 5086 ASTM B 210 See note R-3-5
Valves “Flanged, 50 Bronze Drawing 810-1385707
1b/1a2 scupper
Full port, ball MIL-V-24509 See note R-3-4
or plug )
Fittings Silver-brazing Bronze MIL-F-1183
Socket welding Carbon steel, ASTM A 105, ANSI B16.11
ASTM A 181, class 70
Butt welding Carbon steel, ASTM A 105, ANSI B16.9
ASTM A 106, grade B, and
ASTM A 181, class 70
Copper-nickel Drawing 803-1385880
Deck drain Aluminum alloy 5086 Drawing 803-1385789 See note R-3-5
Copper-nickel
Take—-down Flanges, 150 Bronze MIL-F-20042
joints 1b/in? silver-
brazing
Union, silver- MIL-F-1183
brazing
Gaskets Sheet Synthetic rubber MIL-G-1149
L_?‘Tﬁhge: Bolts, studs Silicon bronze MIL-S-1222, grade 655, 661
bolting and nuts

9861 4Lienaqag (
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Required for water closet and urinal drains, and sea water waste drains, and vent piping subjected
to sea water emersion up to a height of fixture overflow, and sewage treatment plant effluent
overboard discharge.

Steel pipe and fittings are to be used only in vent piping above the height of fixture overflows.

Use for fresh water waste drains and vents up to a height of fixture overflow.

Impregnation of castings as an aid in meeting tightness test is permissible on flanged end valves
which have no need for application of heat in either manufacture or installation. Impregnation
requirements of MIL-STD-278 are applicable.

Use for fresh water drains in interior aluminum superstructure.

Fittings used in gravity drainage systems shall promote smooth flow and facilitate cleaning. Pipe
bends, long radius elbows, sweep ties, laterals and reducing fittinga shall be used to the maximuam
extent practicable. The use of short radius elbows, tees and bushings shall be avoided.

9861 4xeniqaq ¢
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Category Maximum system Maximum system
and group Services pressure temperature Remarks
1b/1a2 °F
R-4 Sewage collection, holding 50 150 See notes R-4-1
and transfer (CHT) and R-4-4
Item Types Material Applicable documents Remarks
Pipe Seamless Copper MIL-T-24107 See note R-4-3
Seamless or Copper—nickel, 90-10 MIL-T-16420
welded
Valves Swing check Bronze MIL-V-17547
Drawing 803-1385637
Swing check with See note R-4-2
manual jack-
open device
Full port MIL-V-24509
3 port, two
position
Fittings Welding Copper—nickel Drawing 803-1385880
Silver-brazing Bronze MIL-F-1183
" Take-down Flanges Bronze MIL-F-20042
joints Union MIL-F-118)
GCaskets Sheets Synthetic rubber MIL-G-1149
HH-P-151
[ Flange Bolts, studs Silicon bronze MIL-5-1222, grade 655, 661
bolting and nuts
NOTES:

R-4-1 Deck discharge connections gshall be in accordance with Drawing 803-4444650.

R-4-2 Impregnation of castings as an aid in meeting tightness test is permissible on flanged end valves
which have no need for applicatlion of heat in either manufacture or installation. Impregnation
requirements of MIL-STD-278 are applicable.

R-4-3 Use for fresh water collection piping.

R-4-4 This category and group shall apply to soil and waste drain piping, waste drain pump and sewage
pump suction and discharge piping, and overflow and vent piping for waste drain tanks.

—

9861 4Laenaqay (
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Category Maximum systen Maximum systenm
and group Services pressure temperature Remarks
1b/in? °F
T-1 Fixed CO; cofferdam 1900 See note T-1-1
inerting systems
Item Types Material Applicable documents Remarks
Pipe Seamless Copper MIL-T-24107
Carbon steel MIL-T-20157, type E
Valves Globe and angle |[Bronze or carbon steel Drawing 803-4384536 400 1b/in‘¢ maximum
Ball MIL-V-22687
Pressure-reducing MIL-V-2961
Relief MIL-V-22549
Cylinder Bronze MIL-V-2/15
Fittings Silver-brazing Bronze Drawing 5000-54823-1385766,
Drawing 803-1385942
Drawing 810-1385863,
Drawing 803-1385945
Unions, siiver- Drawing 810-138585
brazing Drawing 803-1385946
Socket welding Carbon steel, ASTM A 105 or ANSI B16.11
ASTM A 181, c¢lass 70
Butt welding Carbon steel, ASTM A 105, ANSI B16.9
ASTM A 181, class 70 or
ASTM A 106, grade B
Gaskets O-ring
Cylinders Non-shatterable |Steel RR-C-901
NOTE:
T-1-1 For CO; fire fighting systems see MIL-E-2185, or MIL-E-2186 for specifications and applicable material

and pressure requirements.

9861 4La@naqag !
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Category Maximum system Maximum system
and group Services pressure temperature Remarks
1b/in2 °F
T-2 HALON 1301 fire extin- 2010 upstream of 200
guishing systems distribution valves
Distribution piping and 1170 elsewhere 140
discharge piping (see note)
Item Types Material Applicable documents Remarks
Pipe Seamless Carbon steel ASTM A 106, grade B,
schedule 80
Valves Ball, plug Corrosion-resisting steel, MIL-E-24572 Valves shall meet
and check ASTM A 182, grade 316 the requirements
of MIL-STD-167-1
and MIL-5-901
Fittings Butt welding Carbon steel, ASTM A 105, ANS1 B16.9
AST A 181, class 70 or
ASTM A 106, grade B
Socket welding Carbon steel, ASTM A 105 or ANS1 Bi16.11
__ ASTM A 181, class 70
Flanges Butt welding Carbon steel, ASTM A 105 or ANSI B16.5
ASTM A 181, class 70
Socket welding
Gasket Spiral wound Metallic MIL-G-21032
Flange Bolt-atud Carbon steel MIL-5-1222, grade 8
bolting Nuts
Nozzle Various orifice |Corrosion-resisting steel, MIL-E-24572 Or{fice code to be in
gizes with: ASTM A 182, grade 316 accordance with NFPA
360 pattern or Standard 12A
180 pattern
NOTE:
T-2-1 1170 1b/1in2 design pressure 1s applicable to sections of discharge piping which are downstream of
distribution valves and all other open-ended sections of piping in the discharge portion of the
Halon system. For modular type Halon systems the 1170 1b/1n2 design pressure applies to all of
the discharge piping.
r N\

9861 £Laenaqayg /£
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Category Maximum system Maximum system
and group Services pressure temperature Remarks
1b/1n? °F
U-1 Stripping, fuel 150 See notes U-1-1
and U-1-2
Item Types Material Applicable documents Remarks
Pipe Seamless Steel ASTM A 106, grade A
Valves Gate Carbon steel MIL-V-18110
Globe, angle MIL-V-22052
and cross Drawings 803-2177525,
803-5184193
Ball, 1/4 inch - Drawing 803-5001003
2-1/2 inches
Fittings Flanged Carbon steel, ASTM A 181, ANSI Bl16.5 Flat face
ASTM A 105
Socket welding ANSI Bl6.11
Butt welding Carbon steel, ASTM A 181, MIL-F-20236
ASTM A 105 or ASTM A 106, ANSI B16.9
grade B
Flanges Butt welding Carbon steel, ASTM A 181, ANSI B16.5 Flat face
ASTM A 105
Socket welding
Gaskets Sheet Synthetic rubber MIL-G-1149,
Cloth inserted rubber HH-P~151, class 4
Flange Bolts, studs Carbon steel MIL-5-1222, grade 5
bolting and nuts
NOTES:
U-1-1 Gasoline tank stripping shall be in accordance with category H-l.
U-1-2 For JP-5 tank stripping, see category 1-1.

9861 Laeniqag ¢
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Category Maximum system Maximum system
and group Services pressure temperature Remarks
1b/1n2 °F
V-1 Voice tubes
Item Types Material Applicable documents Remarks
Pipe Seamleas Brass MIL-T-20219
Fittings Brass Commercial

9861 Aaenaqag [
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Category Maximum system Maximum system
and group Services pressure temperature Remarks
1b/1n °F
W-1 Pneumatic tubes
Item Types Material Applicable documents Remarks
Pipe Seamless Brass MIL-T-20219
Fittings Socket sweated Brass Commercial

9861 Laeniqag [
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Category Maximum system Maximum system
and group Services pressure temperature Remarks
1b/1n2 °F
Y-1 Overflows, sounding tubes, 50 150
vents and air escapes
for JP-5, tanks

1°1-2

Item Types Material Applicable documents Remarks
Pipe Seamless or 90-10 copper-nickel, except for | MIL-T-16420 See note Y-1-1
welded special applications
Valves Gate Bronze Drawing 803-2177917/803-1355714
Swing check Drawing 803-1385637
Drawing 803-1385721
Ball, 1/4 inch - Drawing 803-5001003
2-1/2 inches
Ball, 3 inches - Drawing 803-5001004
6 inches
Fittings Silver-brazing Bronze MIL-F-1183
Deck (sounding As specified Drawing 803-1385848
and filling)
[Butt weld Copper-nickel ANSI B16.9
Drawing 803-1385880
Socket weld ANSI B16.11
Take-down Flanges Copper-nickel Drawing 810-1385992
jolints
Silver-brazing Bronze MIL-P-20042
unions MIL-F-1183
Gaskets Sheet Buna-N and cork MIL-C-6183, class 1,
grade C-firm
Flange Bolts Silicon bronze MIL-S-1222, grade 655, 661
bolting Nuts

NOTE:
Y-1-1 Air escapes and sounding tubes above the height of the overflow loop may be black steel in accordance
with the requirement delineated in category Y-2 or galvanized steel in accordance with the requirements
delineated in category Y-3 if the tank can éontain ballast.

9g61 Lawniqag (
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Category Maximum system Maximum system
and group Services pressure temperature Remarks
1b/1n2 °F
Y-2 Overflows, sounding tubes, 50 150 See note Y-2-1
vents and air escapes for
fuel tanks (except JP-5)
Itenm Types Material Applicable documents Remarks
Pipe Seamless Carbon steel ASTM A 53
Valves Gate Bronze Drawing 803-217791//803-1355714
Swing check MIL-V-1/547
Drawing 803-1385721
Drawing 803-1385637
Ball, 1/4 inch - Drawing 803-5001003
2-1/2 inches
Ball, 3 inches - Drawing 803-5001004
6 inches
Fittings Flanged Carbon steel, ASTM A 105 or ANSI Bl6.5 Flat face
ASTM A 181, class 70
Butt weld Carbon steel, ASTM A 105, ANSI B16.9
ASTM A 106, grade B or MIL-F-20236
ASTM A 18!, class 70
Socket weld Carbon steel, ASTM A 105 or ANST B16.11
ASTM A 181, class 70
Deck Bronze Drawing 810-1385848
Carbon steel Drawing 810-1385791
Take-down Flanged Carbon steel, ASTM A 105 or ANSI B16.5 Flat face
joints ASTM A 181, class 70 MIL-F-20670
Unions Commercial
Gaskets Sheet Commercial Commercial
Flange Bolts, studs Carbon steel MIL-S-1222, grade 5
bolting and nuts
NOTE
Y-2-1 For JP-5 use category Y-l.
—

9861 Lieniqag ([
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Category Maximum system Maximum system
and group Services pressure temperature Remarks
1b/1n2 °F
Y-3 Overflows, sounding tubes, 50 150 See note Y-3-1
vents and air escapes
for other than fuel
tanks (fresh water
(except potable) clean
ballast, voids, etc.)
Item Types Material Applicable documents Remarks
Pipe Seamless Carbon steel, galvanized ASTM A 53
Valves Gate Bronze Drawing 803-21/7917/803-1355714
Swing check Drawing 803-1385637
Drawing 803-1385/21
Ball, 1/4 inch - Drawing 803-5001003
2-1/2 inches
Ball, 3 inches - Drawving B803-5001004
6 inches
Fittings Flanged Carbon steel, galvanized ANSI B16.5 Flat face
ASTM A 105 or ASTM A 181,
class 70
Butt Carbon steel, ASIM A 105, ANST B16.9
ASTM A 106, grade B or MIL-F-20236
ASTM A 181, class 70
Socket weld Carbon steel, ASTM A 105 or ANST B16.11
ASTM A 181, class 70
Deck Bronze Drawing 810-1385848
Carbon steel Drawing 810-1385791
Take-down Flanged Carbon steel, galvanized ANSI B16.5 Flat face
joints ASTM A 105 or MIL-F-20670
ASTM A 181, class 70
Unions Commercial
Gaskets Sheet Commercial Commercial
Flange Bolts, studs Carbon steel MIL-S-1222, grade S5
bolting and nuts
NOTE:
Y-3-1 For potable water use category C-2.

9861 4L1eniqag ¢
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Category Maximum system Maximum system
and group Services pressure temperature Remarks
1b/1n2 °F
Y-4 Vents, reduction gear 5 Ambient
Item Types Material Applicable documents Remarks
Pipe Seamless or Copper-nickel, 90-10 MIL-T-16420
welded

Fittings Silver-brazing Bronze MIL-F-1183
Flanges Silver-brazing Bronze MIL-F~20042
Gaskets Sheet Commercilal Commercial
Flange Bolts, studs Silicon bronze MIL-5-1222, grade 655, 661
bolting and nuts

9861 Aiwniqaj [
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INDEX

Since operating conditions may vary among different designs of ships, this
index often refers to a category of materials only for each system. Within each
category, selection should be made of that group which can accommodate the
specific operating conditions of pressure and temperature for the system under
consideration. (Example: Where the category only is gpecified such as "A",
the proper group, that is A-1, A-2, and so forth, shall be selected according
to the operating conditions.)

Applicable category
and group

A

Alr and Nitrogen .cc.ceoceccsccscactsocsocscncncassscssss J-3 and J-4
Air, aircraft starting and cooling bleed-off and 20.2

1b/in2 abSOluUlEe SYSLEMB eecocecceccccccasccccnssacancsncs J=5
Air, aircrafc, starting and cooling, main system ...c.... J=6
Alr deballaBt .eccceccecosccccencsvevccssnsossccacssscsses J-B
Alr escapes, overflows, sounding tubes and vents for

JP-5 outside tank beyond first connection .esseccessccecs Y-I
Air escapes, overflows, sounding tubes and vents for

fuel tanks (diesel oill, fuel, lubricating oil) ....ce.0e. Y-2
Alr escapes, overflows, sounding tubes and vents for

tanks other than fuel tanks (fresh water (except

potable) clean ballast, voids, and 80 forth) ..eeeececec. Y-3
Air, nitrogen and helium ...cc.ccecvececsaccescscavsccncaas J=1 Oor J-2
Air, prairie-masker ships gas turbine starting,

gsewage, 8erating ..cececcececosossccoscscscesccsccsncssns J=7
Aircraft starting and cooling, bleed-off and 20.2

1b/1in? absolute SYStem, BIT eeveeccesccccccoscscacsaccaas J=5
Aqueous film—-forming foam (AFFF) concentrate and

AFFF/SW 801UCIi00 cecevccscsocncssrsoscnsscasscacavssnsses S-1
Aviation lubricating system, cleaning fluid,

contaminated cccececesccccecscasascscasrcascancsssccsscans H=2

Bleed-off and 20.2 1b/in2 absolute system, air,

aircraft starting and cooling ec.cccecccccccssscscascsacs J=5
Blowdown, steam generator, overboard discharge ....eccees A-9
Boiler feed 9 0 0 6000000000000 000000000000000sbssccsssscacdcas B-1
Boiler safety valve, and super-heater outlet safety

ValVe @5CAPE ceccesccconcscncccscrsoasnsssccscscscsasoasacs Pl

c

Catapult steam, hydraulic 01l cccceeccecesccnscoscscccasse G-1
Chemical drains ccecccccocsocscccsssssscssccsacssconsssssss R-2
Chilled WAteT cceacsccssascvsccessosscasconsncscsncseascsaocs (-2
Clean bAllaSt .esvecccacsancssnsacsssnsasccscssosscsnsanscanse Dl

16
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INDEX (Continued)

Applicable category

and group

C

Cleaning fluids and contaminated aviation lubricating

BYBTEOM ¢cocevessscsccccccacassorescsasoscasscnsasassassasne
COp fixed .cccecencecccceccncacctsncoscncccesoccssnccnans
Condensate, fresh water and electrouic fresh water

COOLINE cevsvsevsvccssosnccessscscssrsoncscsvsccscncsannnne
Condensate, fresh water - feed water, including

POtAble .iceeccrccscccocccscscscscsssrssscsasnrsssssssccce
Contaminated aviation lubricating system and

gasoline cleaning fluid c.ceseceesccsocoscsresenccaances
Contaminated, deck waste, olly water and weather deck

dra8in8 s.ccevecccesscsoccacsccsossssssccccsesssscscsssoncnsas
Cooling for electronic equipment diesel engime and so

forth -~ ethylene glycol, fresh water solution ccccecccee
Cooling for electronic equipment - ge8 WALEr «ccccccscees
Cooling, condensate and electronic fresh water ..........
Countermeasure system, sea water — washdown eccccesscecss

D

Deck waste drains and oily water and weather deck
drains, contaminated .cccccccccccssecsocsocsscrscocescras
Diesel, sewage treatment, incinerator and gas

turbine exhauSt cececceccecsvocsssssscssessencesnsnnannas
Digstilled Water .ccceccecscscscsscsrccscccsasanssesncsssnccnnss
Drains, chemical ...cceccecvecscsnncscsnsscscnscccscnscsnceanses
Drains, deck, waste contaminated, and oily water and
weather deck ceccvecesscssecososssscosssnnsccoscsnsanncne
Drains and vents, plumbing .....ccceccccecscencccccscasaan
" Draing, SteAM c..cccesscsccctcsscrcscsrsrsssascrssanccose

E

Electronic equipment, cooling for ethylene glycol,

fresh water Bolution .cocevescccoscscsccscesosccanccacesnsns
Electronic fresh water cooling and fresh water,
CONAENSALE .eesceoveescssssosnscsssnsssscscsrsassssssccsssss
Escape, boiler safety valve and superheater outlet

Bafely VAlVe ccicccecscscosscrsvsacnscncactsscsoncescoccsccns
Exhaust, diesel, sewage treatment, incinerator and

ga8 turbine .eeccceeccccorvaccccscrcoscscssecsssscronaes
Exhau.t, auxi].iat'y 100606100 00 00000008000 NeEcoesnesesesoede
Exhaust, gland ceeccecrccsesscasvsecccscassossoccscccncsncas
Exhaust, relief ...ccceeccecscscrcscsrersosssssssssvasnces

17

L-1
D-1
C-1
M-1

R-1

0-1
C-2
R-2

R-1

R-3

A-1, A-2, A-3, A-4,
A-5, A-6, A-8 or
A-10

0-1
A-6
A-6
A-6
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Applicable category

and group

F

Feed DOLler cevsvccccoscosccacoscsnscsnscnccccnccsscssnoasncs
Feed systems propulsion plant saturated .c.ccccsscccsscas
Feed water — fresh water and condensate, including
POLBDle secvcserierccctecrccncecnssscrscsncncncsasassastoans
Filling transfer and tank stripping, JP-5 fuel
service 00000000 000600606§060000000000060800000C0006000COCROIGETD
Film-forming foam (AFFF) concentrate and AFFF/SW
80lution, AQUEOUS .ecocecccrssacancsansannscsscssossoscns
Fixed COy, cofferdam inerting systems .c.cececececscrccscss
Fresh water, condensate and electronic fresh water
COOLINE ceceesvvavsceveronssasnassnssssssnasascsasassssasns
Fresh water, chilled water, feed water and condensate,
including potable .cccccecccecccocsccccssscsscsscassancns
Fuel and tank stripping, JP-5 ccccccccccroscccsscsconcons
Fuel ceccocccocsccosoecaccnsosnsnesccssessossacsnnnssnscns
Fuel, gas turbine powered Ships csececssscccsceccasccccas
Fuel, Btripping c.ccceccecencrscsancncscnnsassnscsncassaces

G

Gas, mMIXed cocecceccccncnscancaconcscssnscsncsrscsossscsans
GaBeOUB OXYELEM cccveececcvsscscscssccssscsssscscsssssssanse
Gaseous oxygen, outside hull ..cccevccsccrscccensccscannes
GaB0line .ecsccsssccnscctccccasavscnnssssaccsscsscascscsne
Gas turbine bleed alr BYSLem ccoecscecvcsceccscsesscssssons
Gas turbine and diesel, sewage treatment, incinerator,
eXhBUBT covvsvscrerseccsssnscsoscanssnsncsscccsscsssssscssnss
Gauge pPIpIng ccecceccceasscssssscsososcssacsscscncssncnne
Gland, exhauSL .ccceesrevsscocracssscssossasancssscacscans
HALON 1301 (fire extinguishing SyStem) ...cecccacscecsces
Helium, eir and nitrogen .ccecrcecsersscsscssscesccscccncs
Hull, gaseous Inside; OXYEEN itcescescsvscsncccsscvcscscans
Hull, gaseous outside; OXYEEN .cacecccccsosscsoscccssocnn
Hydraulic oil - other than steam catapult ..ccceccecssscse

Hydraulic oil, steam cAtAPULL cccssccccscccscscsccccsncna
I

Inside hull, gaseousS OXYEEN ccsesesscstccssscscscconcnses
J

JP-5 fuel service, filling transfer or tank stripping ...

18

Cc-2

I-1, U-1

E-1, E~-2 and E-3
E~4

U

K-6
K-3
k-1
B-1
J-9

o-1

Dwg. 804-1385850
A-6

-2

J-1 or J=2

K=-2

k-1

G-3, G-4, G-5, G-~6,
or G-7

G-1 or G-2

I-1, U-1
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Applicadble category

and group

L

Liquid Oxygen and nittogen ® 8 SO EEOEILEIOETOEOIEBOOSITSTOITNS
Lubric&tiﬂg 011 9 6 5 0000 P EET S EREOD I OOV ETSSIROOIPLOIIOEBDRIEOSDBDOES

M

Main steam and steam dtains et 0ss 00 e00ss00 000 08RG RROEORROS
Magazine sprinkling systems (Wet) cccecoccccssscscsscccces
Main system, air, aircraft starting and cooling ..cccecee

HiXEd 8‘8 80 0000000008000 0PI EETTE0L0BICPSOGEOENRGIIOCEPOOIBTBREES

N

Nitrogen and air S S O O 0GP OSSP E SN GPL LR S OSSas S es 08 S essre
Nitrogen ‘ helium and air ® 9 4 0 G P OPO TN Y PSS TE PO PEPOS S SN
Nitrogen and oxygen, liquid eccceccceccsccscccsnncnccnnas

0

011, fuel S 00 098 CO L PP PIEPENBOEIONSOENNNSSGRETGELIINBIOLOREISIOES

011, hydraulic ~ other than steam catapult scecscceccescsns

011, hydraulic, steam catapult ..ccieceecscscncccansceanns
011, lubrication c.eecesccessesssvoscscossrssacsvosnsssoons
Overflows, sounding tubes, vents and air escapes for

fuel tanks except JP=5 ..cevceccsvccsccccsscovcascccnnns
Other than steam catapult, hydraulic oil ....cceeecccessae

Overflows, sounding tubes, vents and air escapes for
JP~5 £ANKS cacssctoscscssscsncsssccrscsscsacsssscccsssses
Overflows, sounding tubes, vents and air escapes for
tanks other than oil tanks (fresh water (except
potable) clean ballast, voids, and 80 forth) ecesceccose
OXYgen, ZABCOUB cssesvsscsevssstossesosssrsssssccsvasnesssesse
Oxygen, gaseous inside hull ..cccevccsccrccccrvsccoccncnss
Oxygen, gaseous outside hull ...ccevcersscoccssacaccscnse
Oxygen and nitrogen, liquid eecsvececceassceccsccacsscrce

P

Plants, refrigeration and air conditioning, R-12,

R-22 and R-]14 refrigerants c.c.ceceecssesteserecsesncccsas
Plumbing, drains, vents and deck drains c.eeeevccceccccss
Pneumatic tubes ..veesrcncccsancsocsccscsvncssnsssacssscns
Prairie maskers, 8ir ceeeecececcoscccncacscsscasscsscsossne

Propane EEEEEEEEEEE R ER RN ERE N NEENRIRENEENERERNEERNEEEENENENEENSEEREES]
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K-4 and K-S
F-1

A-3
N-2
J=-6
K-6

J-1, J=2, J=4& or J-5
J-1 or J-2
K~-4 and X-5

E

G-3, G-4, G-5, G-6
and G-7

G-1 or G-2

F-1

Y-2
-3, 6~-4, G-5, G-6
and G-7

Y-1

Y-3
k-3
K-2
K-1
K-4 and K-5

Q1
R-3
W-1
J-7
K-7
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INDEX (Continued)

Applicable category

and group

R

Reduction gear, vents ccccecccscssccsccssccsaccscencscsnca
Refrigeration and air conditioning plant R-12 and R-22
refrigetants © 10 08 000000020000 000000000000000000RRROREITES
Relief. €XhBUSL .secsacoveccrcostasscssssssssssoscsanssensse

S

Safety valve, boller, eBCBPE sccsccsssvscscssssncscacssas
Sea water, ballast and olly WaBBLEe .cecececccccscccccccnnse
Sea water missile injection system between fresh

water accumulating tank and nozzles c.cccceccancsscnsans
Sea water, washdown, countermeasure BYSLEm .cccoscescssas
Sewage collection, holding and transfer system (CHT) ....
Sounding tubes, overflows, vents and air escapes for

JP-5 tBOKSE ccecessccvccccccsscnrcacscscsscoscsccscsascoans
Sounding tubes, overflows, vents and air escapes for

fuel tanks (except JP=5) cececocscesccccssccscscsssascsssa
Sounding tubes, overflows, vents and air escapes for
tanks other than fuel tanks (fresh water (except
potable) clean ballast, voids, and so forth) ....ccc....
Sprinkling system (dry) other than foa8m .c.ceceessssscass
Sprinkling system (wet) Mag8ZiNe ccececrececcsccscsscsocs
Starting and cooling, air, aircraft ....caceecccecccances
SLEAM cvesecsvcsvesscosscscascsocscesnssosostsccncorsancscnssoss

steﬂm aﬂd Bteam d!'ains @8 80 0800 0 00 CBP0RRGLOEOLAEROGEIORGERISIDOPEOETDS

Steam catapult, hydraulic o0ll c..ccccsccrcecccccccrssccens
Steam system overboard discharge, steam generator

DLlOWAOWN cececacensossccsccssseccscscsscassonsocensasncsns
Stripping, JP~5 cecsceccccccvosocscosncentsoscccsscstoccsnce
Stripping, fuel .cieecvccescccvsccossccsssstcccsoccccnssone
Superheater outlet safety valve @€BCBPE .cccccccenscccncen
System (dry), sprinkling other than fo8m ..cececscccecsane
System (wet), magazine Sprinkling ccceccesecsccccssocnces
Systems, feed c..cccceccccccctscccnccccsoconctccnatsncsens

T

Tank stripping and JP-5 fuel service, filling
:raoafer P O G B OE O OTROON PP OO NES SOV SO DO NSO ROV SEPO SN
Tube. VOICE ceeveoconscencsscssascrossosssrsnsacscasossansasns

Tubes. Pﬂeumtic €08 00 000900 0PN EEROEESINOOOEOIOENINOIPIOSIOIOEOLIDIBIE
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Y-4

Q1
A-6

P-1
D-1 or D-3

D-2
M-1
R-4

Y-3

N-1

N-2

J-6

A-7

A-1, A-2, A-3, A-4,
A-5, A-6, A-8, and
A-10

G-1 and G-2

A-9
I-1
U-1
P-1
N-1
N-2
B-1

1-1, U-1
V-1
W-1
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Applicable category

and group

v

Valve, boiler safety and superheaters outlet safety
E@BCABPE crecvesccrcsessccscsvsctccessssccssccsscssissscsse
Vents and drains, deck drains and plumbing c.ccececoccese
vents, reduction EEBT ,cceccccscsccccsscccccccccssocsnnce
Vents, overflows, sounding tubes, and air escapes for
JP=5 tBNKS ecececesscaccsosccossscssssssecansasossscscsssss
Vents, overflows, sounding tubes, and air escapes for
0il tanks except JP=5 scecccccscacsccsosccesssccsscscncnne
Vents, overflows, sounding tubes, and air escapes for
other than oil tanks (fresh water (except potable)
clean ballast, voids, and 80 forth) ccececececceacccocces

voice tubes Y EEEEEEXE e R N I I A I SRR BRI I LB I B
W

Washdown - sea water, countermeasure 8YSBte€m ccescscccccee

Water, fresh, condensate and electronic fresh water
cooling (chilled) ...cscececansacaaconccssccnccsacsanses

Water, fresh, feed, condensate, including potable .......
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P-1
R-3
Y-4
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