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(:I HW Designation: F 1155 — 98

Standard Practice for

An Ametican National Standard

Selection and Application of Piping System Materials®

This standard is issued under the fixed designation F 1155; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision, A number in parentheses indicates the year of last reapproval. A
superscript epsilon (€) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This practice is intended as a guide to shipbuilders,
shipowners, and design agents for use in the preparation of
piping system material schedules for commercial ship design
and construction.

1.2 The materials and limitations listed in Tables 1-28 meet
the minimum requirements of the U.S. Coast Guard and the
American Bureau of Shipping and should be considered to be
the minimum acceptable materials in regard to material,
design, and testing. This document is not intended to limit the
selection of material strictly to those listed. Other equal or
superior materials may be used provided that they are accept-
able to the regulatory bodies and classification societies.

2. Referenced Documents

2.1 ASTM Standards:

A 53 Specification for Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated Welded and Seamless?

A 105/A105M Specification for Carbon Steel Forgings for
Piping Applications®

A 106 Specification for Seamless Carbon Steel Pipe for
High-Temperature Service®

A 134 Specification for Pipe, Steel, Electric-Fusion (Arc)-
Welded (Sizes NPS 16 and Over)?

A 139/A 139M Specification for Electric-Fusion (Arc)-
Welded Steel Pipe (NPS 4 and Over)?

A 178/A 178M Specification for Electric-Resistance Welded
Carbon Steel and Carbon-Manganese Steel Boiler and
Superheater Tubes?

A 179/A 179M Specification for Seamless Cold-Drawn
Low-Carbon Steel Heat-Exchanger and Condenser Tubes®

A 181/A 181M Specification for Carbon Steel Forgings, for
General-Purpose Piping?

A 182/A 182M Specification for Forged or Rolled Alloy-
Steel Pipe Flanges, Forged Fittings, and Valves and Parts
for High-Temperature Service®

A 192/A 192M Specification for Seamless Carbon Steel
Boiler Tubes for High-Pressure Service?

A 193/A 193M Specification for Alloy-Steel and Stainless

! This practice is under the jurisdiction of ASTM Committee F-25 on Ships and
Marine Technology and is the direct responsibility of Subcommittee F25.13 on
Piping Systems,

Current edition approved April 10, 1998, Published July 1998, Originally
published as F 1155-88, Last previous edition F 1155-88 (1993)ferv 1t,

2 Annual Book of ASTM Standards, Vol 01,01,

Steel Bolting Materials for High-Temperature Service?

A 194/A 194M Specification for Carbon and Alloy Steel
Nuts for Bolts for High-Pressure and High-Temperature
Service?

A 213/A 213M Specification for Seamless Ferritic and Aus-
tenitic Alloy-Steel Boiler, Superheater, and HeatExchanger
Tubes?

A 214/A 214M Specification for Electric-ResistanceWelded
Carbon Steel Heat-Exchanger and Condenser Tubes?

A 216/A 216M Specification for Steel Castings, Carbon,
Suitgble for Fusion Welding, for High-Temperature Ser-
vice

A 234/A 234M Specification for Piping Fittings of Wrought
Carbon Steel and Alloy Steel for Moderate and High
Temperature Service?

A 242/A 242M Specification for High-Strength Low-Alloy
Structural Steel®

A 249/A 249M Specification for Welded Austenitic Steel
Boiler, Superheater, Heat-Exchanger, and Condenser
Tubes?

A 283/A 283M Specification for Low and Intermediate
Tensile Strength Carbon Steel Plates*

A 307 Specification for Carbon Steel Bolts and Studs,
60 000 Psi Tensile Strength’

A 320/A 320M Specification for Alloy Steel Bolting Mate-
rials for Low-Temperature Service?

A 335/A 335M Specification for Seamless Ferritic Alloy-
Steel Pipe for High-Temperature Service?

A 351/A 351M Specification for Castings, Austenitic, Aus-
tenitic—Perritic (Duplex), for Pressure—Containing Parts®
A 387/A 387TM Specification for Pressure Vessel Plates,

Alloy Steel, Chromium-Molybdenum*

A 395 Specification for Ferritic Ductile Iron Pressure-
Retaining Castings for Use at Elevated Temperatures®

A 515/A 515M Specification for Pressure Vessel Plates,
Carbon Steel, for Intermediate- and Higher-Temperature
Service*

A 536 Specification for Ductile Iron Castings®

A 563 Specification for Carbon and Alloy Steel Nuts®

B 61 Specification for Steam or Valve Bronze Castings®

3 Annual Book of ASTM Standards, Vol 01.02.

* Annual Book of ASTM Standards, Vol 01.04,
S Annual Book of ASTM Standards, Vol 15.08.
S Annual Book of ASTM Standards, Vol 02.01,
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B 62 Specification for Composition Bronze or Ounce Metal
Castings®

B 88 Specification for Seamless Copper Water Tube®

B 466 6Speciﬁcation for Seamless Copper-Nickel Pipe and
Tube

B 467 Specification for Welded Copper-Nickel Pipe®

D 2996 Specification for Filament-Wound “Fiberglass’’
(Glass-Fiber-Reinforced Thermosetting-Resin) Pipe’

D 2997 Specification for Centrifugally Cast “Fiberglass™
(Glass-Fiber-Reinforced Thermosetting-Resin) Pipe’

D 4024 Specification for Machine Made “Fiberglass”
(Glass-Fiber-Reinforced Thermosetting Resin) Flanges”

F 682 Specification for Wrought Carbon Steel Sleeve-Type
Pipe Couplings®

F 683 Practice for Selection and Application of Thermal
Insulation for Piping and Machinery®

F 704 Practice for Selecting Bolting Lengths for Piping
System Flanged Joints®

F 722 Specification for Welded Joints for Shipboard Piping
Systems®

F 1476 Specification for Performance of Gasketed Me-
chanical Couplings for Use in Piping Applications®

F 1548 Specification for the Performarnce of Fittings for Use
with Gasketed Mechanical Couplings Used in Piping
Applications®

2.2 ANSI Standards:®

B16,5 Steel Pipe Flanges and Flanged Fittings

B16.9 Factor Made Wrought Steel Buttwelding Fittings

B16.10 Face to Face and End to End Dimensions of Valves

B16.11 Forged Steel Fittings, Socket Welding and Threaded

B16.15 Cast Bronze Threaded Fittings Class 125 and 250

B16.18 Cast Copper Alloy Solder Joint Pressure Fittings

B16.22 Wrought Copper and Copper Alloy Solder Joint
Pressure Fittings

B16.24 Bronze Flanges and Flanged

B16.28 Wrought Steel Buttwelding Short Radius Elbows
and Returns

B16.34 Valves Flanged, Threaded and Welding End

B16.42 Ductile Iron Pipe Flanges and Flanged Fittings

B18.2.1 Square and Hex Bolts and Screws Inch Series

B18.2.2 Square and Hex Nuts (Inch Series)

B31.1 Power Piping

B36,10 Welded and Seamless Wrought Steel Pipe

B36.19 Stainless Steel Pipe

2.3  Manufacturer’s Standardization Society of the Valve

and Fitting Industry Standards:*°

SP-67 Butterfly Valves

SP-72 Ball Valves with Flanged or Butt-Welding Ends for
General Service

SP-80 Bronze Gate, Globe, Angle and Check Valves

SP-83 Carbon Steel Pipe Unions, Socket-Welding and
Threaded

7 Annual Book of ASTM Standards, Vol 08.04.

8 Annual Book of ASTM Standards, Vol 01,07,

® Available from American National Standards Institute, 11 W, 42nd St., 13th
Floor, New York, NY 10036,

19 Available from Manufacturer’s Standardization Society of the Valve and
Fittings Industry, 127 Park St,, N.E. Vienna, VA 22180.

483

2.4 Other Documents:
ASMIE1 Boiler and Pressure Vessel Code, Sections I and
VIII
ABS' Rules for Building and Classing Steel Vessels'?
Title 46, Code of Federal Regulations, Parts 41 to 69*°
NVIC 11-86; Guidelines Governing the Use of Fiberglass
Pipe (FGP) on Coast Guard Inspected Vessels'?
MIL-F-1183 Fittings, Pipe, Cast Bronze, Silver-Brazing'3

3. General Requirements

3.1 Shipboard piping systems shall be in accordance with
ANSI B31.1 except as modified by 46 CFR Part 56 of the U.S.
Coast Guard regulations and Sections 36 and 44 of the ABS’
Rules.

3.2 Piping systems shall be classed in accordance with 46
CFR 56.04.

3.3 Valves shall be in accordance with 46 CFR 56.20.

3.4 Valves for Class I systems shall be in accordance with
46 CFR 56.20-9(b) and if larger than 2-in, NPS shall not have
socket weld ends.

3.5 Resilient seated valves shall be in accordance with 46
CFR 56.20-15. .

3.6 Dimensions of ductile iron gate, globe, angle, and check
valves shall be in accordance with ANSI B16.34 and shall use
the adjusted pressure temperature ratings of ANSI B31.1,
Appendix E.

3.7 Flanges for flanged valves and fittings and their com-
panion flanges shall be in accordance with 46 CFR 56.25 and
56.30-10.

3.8 Bolting shall be in accordance with 46 CFR 56.25-20,
Practice F 704 shall be used as a guide for determining flange
bolting lengths.

3.9 Socket weld joints shall be in accordance with 46 CFR
56.30-5(c) and 56.30-10(b), Method 4, and shall not exceed
3-in. NPS for Class I and II-L service.

3.10 Threaded joints shall be in accordance with 46 CFR
56.30-20 and shall not exceed 2-in. NP8 for Class I systems,
3.11 Flared, flareless, and compression tube fittings shall

be limited to 2-in, OD or below and shall be in accordance
with 46 CFR 56.30-25.3.12

3.12 Brazed socket type joints shall be in accordance with
46 CFR 56.30-30 and 56.75.

3.13 Gasketed mechanical couplings and fittings for use
with gasketed mechanical couplings shall be in accordance
with 46 CFR 56.30-35.

3.14 Flexible pipe couplings of the compression or slip-on
types shall be in accordance with 46 CFR 56.30-40.

3,15 For restrictions on the use of welded tube and pipe, see
46 CFR 56.,60-2(b).

3.16 Ferrous pipe used for saltwater service shall be pro-
tected against corrosion in accordance with 46 CFR 56.60-3(a).

3.17 All welding of Class I and II piping shall be in
accordance with 46 CFR 56.70 and Specification F 722.

11 Available from American Society of Mechanical Engineers, 345 E. 47th St,,
New York, NY 10017,

12 Available from American Bureau of Shipping, Book Order, 45 Eisenhower
Dr,, Paramug, NJ 07652,

12 Available from Superintendent of Documents, U.S. Govemment Printing
Office, Washington, DC 20402,
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accordance with Practice F-683. -

(b F 1155

3.18 Thermal insulation for p1p1ng systems shall be in

3.19 Fiberglass reinforced thermosetﬂng epoxy resin pipe
and fittings shall be in accordince with 46 CFR 56.60-25 and
U.S. Coast Guard Nav1gat10n and Vessel Inspection Circular

(NVIC) 11-86.

3.20 Fiberglass pipe shall riot be used outboard of skin

valves.

4. List of Tables

4.1 The tablcs\z{re arranged in the following sequence:

Title

Material Temperature Limitations

Staam, Steany Drains, Boiler Blow, and Superheater Safety
Valve Escape Piping; 1100°F max

Steam, Steam Drains, Feed, Condensate, Boller Blow,
Samyling and Compounding; and Safety Valve Escepe
Plping; 775°F max

Steam, Steam Drains, Feed, Condensate, Boiler Blow, Sam-

pling and Compounding, and Safety Valve Escape Piping;
406°F max

Gas Turbine and Diessl Exhaust Piping: 1100°F max

Gas Turbine and Diesel Exhaust Piping; 775°F max

Fresh Water for Auxiliary Machlnery and Engine Cooling;
240°F riiax ‘

Frash Water, Hot and Cold Domesllo. Air Conditioning and
Sanitary -

Seawater Circulating, Wet Firernain, and Distilling Plant
Piping

Table

y
2

3

© o ~N >,

484

Dry Fifernain, Foam, Sprinkling, Deckwagh, and Tank Clean-
ing Piping

Bilgs, Clean Ballast, and Fump Priming Piping

Diesel and Lube Ol System Piping, Fuel Qil Filling Transfer,
.8nd Service Suction Riping:

Fuel Qil Service Discharge Piping

Cargo il (and Vent Piping) and Crude Oll Wash Piping

Steering Gear Fill and Dram Piping, and Telemotor Piping

Hydraulic Piping = -

Alr Piping 160 psi and,Below

Alr Plplng Above 150 psi

Reffigéfation Piping

CQ;, Halon, and.Smoke Detection

Sounding Tubes, Vants. and Overﬂows for Fresh Water,
Sdltwater'and OIf

Wastd, Sdll, and lhiterlor Deck Drains

Weather Dack Draing, Main Deck, and Above

Inert Gas—Generator or Uptakes to Scrubber

Inert Gag—Scrubber to Tanks

Liquified Natural Gés Systerrs Including Vapor Fuel, Inert
Gas, and Nitrogen Service

Liquified Natural Gas Systems Including Cargo, Inert Gas,
Nitrogen, and Cargo Tank Cooldown and Warmup
Piping Below 0°F

Valve Trim Groups

5. Keywords

5.1 materials; piping systems; piping systems materials;

ship construction; ship design

10

1
12

13
14
15

17
18
19
20
21

22
23
24
25
26

28
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TABLE 1 Materlal Temperature Limitations”
Material Material Specifications ‘ Temperature
Limnit, °F, max
Corrosion resistant ASTM A 194/A 194M GR? 8, 8C, 8T 1200
steel ASTM A 194/A 194M GR 8F 800
ASME SA312 TP 316L 850
ASME SA312 TP 304L 800
ASTM A 351/A 351M GR CF3M 850
Chrome-molybdenum ASTM A 182/A 182M GR F6a, Fi1 1100
stoel ASTM A 193/A 193M GR B16 1100
ASTM A 193/A 193M GF B7 1000
ASTM A 194/A 1894 GR 4 900
ASME SA217 GR WCé 1100
ASTM A 234/A 234M GR WP11 1100
Lo ASTM A 336/A 335M GR P11 1100
ASTM A 387/A 367M 1000
Carbon stes! ASTMAB3TY? S 800F
ASTMAS3TYE 650
ASTM A 105/A 105M 800F
ASTM A 108 8007
ASTM A 134 GR 285C (straight seam) 300
ASTM A 134 GR 285C (spiral seam) 200
ASTM A 139/A 139M GR B (straight seam) 300
ASTM A 139/A 139M GR B (spiral seam) 200
ASTM A 181/A 181M 800F
ASTM A 194/A 194M GR 2H 800
ASTM A 216/A 216M GR WCB 1000
ASTM A 234/A 234M GR WPB 800
ASTM A 307 400
! ASTM A 515/A 515M GR 70 800
Ductile iron ASTM A 395 650
A 538 450
Bronze ASME 5861 550
; ASME 8B62 408
Copper nickel alioy ASME 88466 C70600 600
ASME 5B467 C70600 600
Copper ASTMB8BTYKorL 400
ASME 8875 400
Glass reinforced ASTM D 2896 GR 1 225
plastic ASTM D 2897 GR 1 225
ASTM D 4024 GR 1 225

“Maximum ‘temperature limita per ANSI B31.1 for all material, except glass rainforced plastio, which is per NVIC 11-86 and Specification A 536 which is per 46 CFR &6,

EGR-—grade.
CTP—tubular product.
BTY—type.

EUpon prolanged expasure ta temperatures abave 775°F, the carbide phase or carbon stesl may be converted to graphite.

485
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TABLE 2 Steam, Ste‘am‘p‘l"glns,@BOIler'Blow, Superheater Safety Valve Escape Piping
. » Maximum Temperature
ltem Type/Style Material Material Specification Design Specification 1100°FA
. i o Remarks/Limitations
Pipe Seamless Crvo® steel ASTM A 335/A 335M GR° P11 ANSI B36.10 cea
Takedown joints Flanges: weld neck or  CrMo stes| ASTM A 182/A 182M GR F11 ANS| B16.5 ves
socket weld
Bolting Bolte/bolt studs CrMoV? steel ASTM A 193/A193M GR B16 ANSI B18.2.1
Nuts CMoF steel ASTM A 194/A 194M GR 4 ANSI B18.2.2
Fittings Flanged CrMo steel ASME 8A217 GR WC6 ar ANSI B816.5
ASTM A 182/A 182M GR F11
Buttweld CrMo stesl ASTM A 234/A 234M GR WP11 ANSI B16.9 or B16.28
Socket weld CrMo stesl ASTM A 182/A 182M GR F11 ANSI B16.11 .
Valves: gate, globe, Flanged or buttweld CrMo steel ASME 8A217 GR WC8 or ANSI B16.34 Trim group 1F
angle, check ASTM A 182/A 182M GR
F11 o
Socket weld CrMo steel ASTM A 182/A 182M GR F6a ANSI B16.34
or GR F11

AConsult applicable material and design spacifications, and Table 1 where Indicated, to ostablish pressura/temperature ratings.

80rMo—chromium-molybdenurn,
SGR—grade.
2CrMoV—~—chromium-molybdenum-vanadium.
ECMo—carbon-molybdenum.

FFor trim group definition, refer ta Table 28.

TABLE 3 Steam, Steam Drains, Feed, Condensate Boiler Blow Sampling and Compounding, Safety Valve Escape Piping

Maximum Temparature

Item Type/Style Material Material Specification Design Specification T75°FA
Remarks/Limitations
Pipe Seamless or slectric Carbon steel ASTM A 108 GR? B or ANSI B368.10 AS3GRBTYCE
resistance welded AB3GRBTYSorE Limited to & design
N pressure of 350 psig.
Seealso Table 1,
Takedown joints Flanges: weld neck, Carbon steel ASTM A 106/A 105M ANS| B18.5 Vs
sacket weld or slip-on
Unions: socket weld Carbon steel ASTM A 108/A 106M MSS-8P-83
Bolting Bolts/bolt studs GrMo” steel ASTM A 193/A 193M GR B7 ANS| B18.2.1
Nuts Carbon steel ASTM A 194/A 194M GR 24 ANSI B18.2.2
Fittings Flanged Carbon steel ASTM A 216/A 216M GR ANSI B16.5
WCB or A 105/A 105M
Butt weld Carbon steel ASTM A 234/A 234M GR ANS! B16.9 or B16.28
WPB
Socket weld Carbon steel ASTM A 234/A 234M GR ANSI B16.11
WPB or A 105/A 105M
Valves: gate, globe, Flanged or buttweld Carbon steel ASTM A 216/A 216M GR ANSI B16,34 Trim group 28
angle, check Carbon steel WCB or A 105/A 105M
Socket wald ASTM A 234/A 234M GR ANSI B16.34
WPB or A 105/A 108M
AConsult applicable material and design spacifications, and Table 1 where indicated, to establish pressure/temperature ratings.
B@R—grade.
STY——typs.

BGrMo—chromium-molybdenum
EFor trim group definition, refer to Table 28,

486
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TABLE 4 Steam, Steam Dralns, Feed, Condensate, Boller Blow Sampling and Compounding, and Safety Valve Escape Piping

Item

Type

Style

Material Specification?

Design Specification

Maximum Temperature 406°F

Remarks/Limitations

Pipe

Takedawn Joints

Bolting

Fittings

Valves: gate, globe,

angle, chack

Seamless or electric
resistance welded

Flanges: weld neck,
socket weld or slip-on

Unions: socket weld or
threaded

Unions: threaded or
brazed

Bolts/bolt studs

Nuts :

Flanged

Buttweld
Socket weld

Slesve couplings

Threadad or brazed
Flanged

Flanged or buttweld

Socket weld
Threaded or brazed

Carbon steel

Carbon stesl

- Carbon steel

Bronze

Carbon stesl
Carbon stee!
Carbon stesl
Carbon steel
Carbon steel
Carbon stesl

Bronze
Ductile iron

Carbon steel

Carbon steel
Bronze

ASTM A 108 GRC B
orAS3GRBTYSorE

ASTM A 105/A 105M
ASTM A 105/A 105M
ASME SB61 or 8B62

ASTM A 807 GR B

ASTM A 563 GR A

ASTM A 216/A 216M GR
WCB

ar

ASTM A 234/A 234M GR
WPB

ASTM A 234/A 234M GR
WPB ar A 106/A 105M

ASTM A 234/A 234M GR
WPB

ASME 5B61 or 5862

ASTM A 385

ASTM A 216/A 216M GR
- WCB or A 105/A 106M
ASTM A 105/A 105M
ASME $B6é1 or 8862

ANSI B38.10

ANSI B10.5
MSS-SP-83
MIL-F-1183

ANS| B18.2.1

ANSI B18.2.2

ANSI B16.5

ANS| B16.9 or B16.28
ANSI B18.11

ASTM F 682

MIL-F-1183
ANSI B16.34

ANS| B16.34

ANSI B16,34
M38-SP-80F

A3 GRBTY?E
limited to a design
pressure of 350 psig

THm group 3 and 48

“When combining dissimilar materials, gaivanic corrasion can ocour, especially in seawater systems, and should be considered,
BConsutt applicable material and design specifications, and Table 1 where indicated, to establish pressure/temperaturs ratings.

“GR—grade.
TY—type.

For trim group definition, refer to Table 28.
FMSS-SP-80 valves limited to 75 % of valve design pressure.

TABLE 6 Gas Turblne and Diesel Exhaust Piping

Maximum Temperature

ltem Type/Style Material Material Specification Design Specification 1100°FA
Remarks/Limltations
Pips Seamless CrMo steel® ASTM A 335/A 335M GR® ANSI B36.10
P11

Plate formed CrMo steel ASTM A 387/A 387TM Commercial®

Takedown joints Flanges: weld neck or  CrMo steel ASTM A 182/A 182M GR F1 ANSI B168.5
socket weld

Flanges: plate CrMo steel ASTM A 387/A 387M Commerclal® .
Bolting Bolts/bolt studs CrMoVE steel ASTM A 193/A 193M GR B16 ANSI B18.2.1 .

Nuts CMa” stesl ASTM A 194/A 194M GR 4 ANSI B18.2.2 .

“Cansult applicable materlal and design specifications, and Table 1 where indicated, to estabiish pressure/temperature ratings.
BCrMo—chromium-molybdenum.

SGR—grade.

Bgpacific Coast Guard and ABS approval for design required.
ECrMoV—chromium-molybdenum-vanadium,
FCMo—carbon-malybdenum,

487
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TABLE 8 - Gas Turbine and Dlessl Exhaust Piping
. . Maximum Temperature
ltem Type/Styla Material Material Specification -  Design Specification °FA
. Remarks/Limitations
Pipe Seamless or electric Carbon stéel ASTMA 106 GR® B or A53 ANSI E36.10 See Table 1
resistance wealded GRBTYSorE
Takedown joints Flanges: weld neck, Carbon steel ASTM A 105/A 105M ANS| B18.5
socket wald or slip-on
Flanges: plate Carbon steel ASTMAGB15/A 516M GR 70  Commerclal® e
Bolting Bolts/bolt studs CrMo® steel ASTMA 193/A 193M GR B7 ANSI B18.2.1
Nuts Carbon steel ASTMA 194/A 194M GR 2H ANSI B18.2.2
Fittings Flanged Carbon stesl ASTM A 216/A 216M GR ANSI B16.5
WCB or A 105/A 106M
Buttweld Carbon steel ASTM A 234/A 234M GR ANSI B16.9 or B16.28
WPB

AGonsult applicable material and design specifications, and Table 1 where indicated, to establish pressure/temperatura ratings.

B8GR—grade.
SSpecific Coast Guard and ABS approval required.
AcrMo—chromium-molybdenum.

488
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TABLE 7 Fresh Water for Auxillary Machinery and Engine Cooling

Maximum Temperature

ftem Type/Style . Material Matetial Specification® Design Specification 240°F8
Remarks/Limitations
Pipe Seamless or electric Carbon steel ASTM A 108 GRC B or ANSI B36.10
resistance welded AB3GRBTYPS orE
Filament wound FGPE ASTM D 2996 GR 1 Commercial® See Table 1 and NVIC
, Ceantrifugally cast FGP# ASTM D 2997 GR1 Commercial® 11-86¢
Takedown joints Flanges: sockat weld or Carbon steel k ASTM A 105/A 108M ANSI B16.5 e
slip-on
Unions: socket weld or  Carbon steel ASTM A 105/A 106M MES-5P-83
threaded
Unilons: threaded or Bronze ASME SB81 or SB62 MIL-F-1183
brazed k
Flanges: adhesive GRPH ASTM D 4024 GR 1 ) ASTM D 4024
bonded N
Gasketed Ductil iron ASTM A 536 ASTM F 1476
mechanical
couplings } i
Bolting Bolts/bolt studs Carbon steel ASTM A 307 GR B * ANS| B18.2.1 .
Nuts ASTM A 563 GR A ANS! B18.2.2 .
Fittings Flanged Carban steel . ASTMAZ216/A216M GR WCB ANSI B16.5 -
or A 105/A 105M
Buttweld Carbon steel ASTM A 234/A 234M GR WPB  ANSI B16.9 or B16.28
Socket weld or thraaded Carbon steel ASTM A 234/A 234M GR WPB  ANSI B16.9 or B16.28
) or A 105/A 105M
Sleave cauplings Carban steel ASTM A 234/A 234M GR WPB  ASTM F 682 .
Threaded or brazed * Bronze 'ASME $B61 or SB62 ‘MIL-F-1183 .
Adhesive bonded GRPH Commercial Commercial® e
Used with Ductile iran A 536 F 1548 .
gasketed )
machanical
couplings .
Valves Butterfly wafer or lug ~  Ductilg iron - ASTMA 395 M38-SpP-87 . Trim group 4
type '
Butterfly grooved Ductile iron ASTM A 536 Trim group 4/
and
Valves: gate, globe, Flanged Ductile iron ASTM A 395 ANS| B16.34 Trim group 4/ )
angle, check Flanged or buttweld Carbon steel ASTM A 216/A 216M GR WCB ANSI B16.34 - Trim group 3 and 4/
or A i06/A 106M
Sacket wald Carbon steel ASTM A 105/A 105M . ANSI B16.34 Trim group 3 and 4/
Threaded or brazed Bronze ASME SB61 or 5B62 MS8-8P-80¢ Trim group 3 and 4/
Grooved end Ductile iron ASTM A 536 e Trim group 3 and 4/
Valves: ball Flanged or buttweld Carbon steel ASTM A 216/A 216M GR WCB  MSS-SP-72 Trim group 3 and 4/

or A 105/A 105M or
A 181/A181M

“When combining dissirnilar materials, galvanic corrosion can occur especially in seawater systems, and should be considered.
BConsult applicable material and design specifications, and Table 1 where indicated, to establish pressure/temperature ratings.
CSGR—grade.

BPTY—type.

EFGP—fibarglass plpe.

FSpecific Coast Guard and ABS approval raquired.

GFor 1U.8. flag vessels in addition to classification soclety requirements.

HGRP—glass reinforced plastic.

‘For trim group definition, refer to Table 28.

YMS5-SP-80 valves limited to 75 % of valve design pressure,
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TABLE 8 Fresh Water, Hot and Cold Domastlc, Alr Conditioning, Sanitary

Maximum Temperature 240°F2

A ,
Item Type/Style Material ‘ Material Specification Dasign Specification Remarks/Limitations
Pipe Seamless Copper ASTMBBS TYCKorL ASTM B 88 Hard drawn. Must be
annealed for pressures
groater than 225 psig.
Filament wound FGP? ASTM D 2098 GR® 1 Commercial® See Tab(lae 1 and NVIC
11-86
Centrifugally cast FGP? ASTM D 2997 GR 1 Commercial® Ses Tabée 1 and NVIC
11-86
Takedown joints Flanges: sllbraze Bronze ASME $B62 ANS| B16.24 o
Unions: brazed or Branze ASME SB61 or SB62 MIL-F-1183
threaded
Flanges: adhesive GRPH ASTM D 4024 GR 1 ASTM D 4024 vt
bonded
Gasketed Ductile iron’ ASTM A 538 ASTM F 1478
mechanical
couplings
Bolting Bolts/bolt studs Carbon steel ASTMAJ07GR B ANS! B18.2.1
Nuts Carbon steel ASTM A 563 GRA ANSI B18.2.2
Fittings Silbraze Copper ASME 8B88 TY K or L ANSI B16.22
Adhesive bonded GRP Commercial Commerolal”
Used with Bronze ASTM B 81 or B 62 ASTM F 1478
gasketed
machanical
couplings
Valves Butterfly wafer or lug Ductile fron ASTM A 395 MS88-8P-67 Trim group 4
Butterfly grooved Bronze ASTM B 61 or B 62 ven Trim group 47
end
Valves: gate, globe, Flanged or brazed Bronze ASME SB61 or $B62 MSS-SP-80% Trim group 4"
angle, chack
Valvas; ball Flanged Bronze ASME SB61 or 3862 M38-3P-72 Trim group 4

“When combining dissimilar materials galvanic corrosion-can oceur, especially in seawater systems, and should be considered.

‘Z}?\n}nsult applicable material and design specifications, and Table 1 whers indicated, to establish pressure/temperature ratings.
~type.

SE@pP--fiberglass pipe.

EGR-~grade.

FSpecific Coast Guard and ABS approval required.

GFor 1U.S. flag vessels in addition to classification society requirements,

HERP-—glass reinforced plastic.

'Acceptable when gasket isolates coupling housings from fluid.

JFor trim group definition, refar to Table 28.

KMSS-SP-80 valves limited to 75 % of valve design pressure.
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TABLE 9 Sea Water Circulating, Wet Firemain, and Distilling Plant Piping

Maximum Temperature

ltem Type/Style Material Material Specification®  Design Specification 150°F#
Remarks/Limitations
Plpe Seamless ar welded ONA€ 90:10 ASME $B446 or S8B467 ASME $B466 or SB467
Filament wound FGPP ASTM D 2996 GRF 1 Commetclal” See NVIC 11-86%
Centrifugally cast FGP? ASTM D 2997 GR 1 Commerclal® See NVIC 11-869
Takedown joints Flanges: brazed Bronze ASME 8B62 ANSI B16.24 e
Unions: brazed Bronze ' ASME S$B61 or SB62 MIL-F-1183 s
Flanges: adhesive GRPY ASTM D 4024 GR 1 ASTM D 4024 “en
bonded
Gasketed Ductile Iron’ ASTM A 536 ASTM F 1476
meschanical
couplings
Bolting Bolte/bolt studs Carbon stes| ASTM A 307 GR B ANS! B18.2.1
MNuts Carbon stes! ASTM A 563 GR A ANSI B18.2.2
Fittings Flanged Bronze ASME SB61 or 5862 ANS| B16.24
Buttweld or weiding CNA 90:10 ASME §B466 or 58467 810-1385880
sleeve
Brazed Bronze ' ASME 8B61 ar 5B62 MIL-F-1183
Adheslive bondad GRPH Commarcial Commercial®
Used with Bronze ASTM B 61 or B 62 ASTM F 1548
gasketed CNA ASTM B 486 or ASTM B 467 ASTM F 1548
mechanical
couplings
Valves Butterfly water ar lug Ductile iron” ASTM A 395 MS5-3P-67 Trim group 6% i
Carbon steel” ASTM A 216/A 216M GR i
WCB or A 105/A 105M
Butterfly grooved Bronze ASTM B 61 or B62 T Trim group 4%
end
Valves: gate, globe, Flanged Bronze ASME SB61 or SB62 MSS-SP-80- © Trim group 8%
angle, check Brazed .
“When combining dissimilar materlals, galvanic carrosion can occur, especially in seawater systems, and should be considered.
EConsult applicable materlal and design specifications, and Table 1 where Indicated, 1o establish pressure/temperature ratings.
SCNA—copper nickel alloy.
SrGP--fiberglass pipe.
EGR—grade.

FSpeoific Coast Guard and ABS approval required.

GFor U.8. flag vessels in addition to classification society requirements.
HaRP—glass reinforced plastio. . |
/Acceptable wher gasket isolates coupling housings from fluld. ‘
“Not permitted with CNA piping.

KFor trim group definition, refer to Table 28.

M83-SP-80 valves limited to 75 % of valve design pressure.
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TABLE 10 Dry Fire Main, Foam, Sprinkling, Deckwash, Tank Cleaning Plping

Maximum Temperature

Item Type/Style Material Material Spacification® Design Specification 200°F8
‘ Remarks/Limitations
Pipe Seamless or electric Carbon steel ASTM A 106 GR®B orA 53 ANSI B36.10
. resistance welded '+ GRBTY?SorE
Takedown joints Flanges: socket weld or Carbon steel ASTM.A 106/A 105M ANSI B16.5
slip-on :
Unlons: socket weld of Carbon steel ASTM A 105/A 106M M8S-8P-83
threaded
Gasketed Ductite fron ASTM A 536 ASTM F 1476 ‘e
mechanical
couplings
Bolting Bolts/holt studs Carbon steel ASTMA3B07 GR B ANSI B18.2.1
Nuts Carbon steel ASTM A 563 GR A ANSI B18.2.2
Fittings Buttweld Carbon steel ASTM A 234/A 234M GR WPB ANSI B16.9 or B16.28
Socket weld Carbon steel ASTM A 234/A 234M GR WPB ANSI B16.11
ot A 105/A 105M
Sleave coupling Carbon steel ASTM A 234/A 234M GR WPB ASTM F 682
Threaded Bronze ASME SB61 or S862 ANS( B16.15
Used with Dugctile lron ASTM A 536 ASTM F 1548
Gasketed
mechanical
couplings
Valves Butterfly wafer or lug type  Ductile iron ASTM A 385 MS8-8P-67 e
Butterfly graoved Ductile iron ASTM A 536 vee Trim group 45
end
Valves: gate, globs,  Flanged Ductile iron ASTM A 395 ANSI B16.34 Trim group 45
angle, check Flanged or buttweld Carbon steel ASTM A 216/A 216M GR WCB Trim group 3%
or A 105/A 105M
Socket weld Carbon steel ASTM A 234/A 234M GR WPB ANS| B16.34
or A 105/A 105M
Flanged or threaded Branze ASME SB61 dr SB62 MSS-SP-80° e
Grooved end Ductile Iron ABSTM A 536 Ve Trim group 3 and 45

“When combining dissimilar materials, galvanic corrosion can ocour, especially in seawater systems, and should be considered,
BConsult applicable materlal and design specifications, and Table 1 where indicated, to astablish preasure/temperature ratings.

“GR—grade.
OTY—type.

EFar trim group definition, refer to Table 28.
FMSS-8P-80 valves limited to 75 % of valve dasign pressure.
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Maximum Temperature

ltem Type/Style Material Material Specification” Degign Specification 100°F?
Remarks/Limitations
Pipe Seamless or slsctric Carbon steel . ASTMA 106 GR®B or A 53 ANSI B36,10 e
resistance weld GRABTY?SorE
Filament wound FGPE ASTM D 2998 GR 1 Commercial” See NVIC 11-86F
Centrifugally cast FGPE ASTM D 2997 GR 1 Commergial” Ses NVIC 11-869
Takedown joints Flanges: slip-on or socket  Carbon steel ASTM A 105/A 105M ANSI B16.5 via
weld
Flanges: plate Stesl with NCAH facing ~ "ASTM A 283/A 283M ANS! B18.5 .
Unions: sacket weld or Carbon steel ASTM A 108/A 105M M33-5P-83
threadsd .
Flanges: adhesive bonded ~ GRP’ ASTM D 4024 GR 1 ASTM D 4024
Glasketed Ductile iron ASTM A 636 ASTM F 1476
meachanical
couplings
Bolting Bolts/bolt studs Carbon steel ASTM A 307 GR B ANSI B18.2.1 .
Nuts Carbaon steal ASTM A 563 GR A ANSI B18.2.2 P
Fittings Buttweld Carbon steel ASTM A 234/A 234M GR WPB ANSI B16.9 or .
B16.28
Socket weld or threaded Carbon stee! ASTM A 234/A 234M GR WPB ANSI B16.11
or A 105/A 105M
Sleeve coupling Carbon steel ASTM A 234/A 234M GR WPB ASTM F 682 P
Adhesive bonded GRP’ Commercial Commeroial® .
Used with Ductile iron ASTM A 536 ASTM F 1548 ves
gasketad
machanical
couplings .
Valves Butterfly wafer or lug type  Ductile iron ASTM A 3985 MSS8-3P-87 :
Carbaon stes! ASTM A 216/A 216M GR WCB ;
or A 106/A 105M r
Butterfly grooved Ductile iron ASTM A 536 e Trim group 49
end .
Valves: gate, globe, Flanged Dugtile iron ASTM A 395 : ANS| B16.34 Trim group 3 and 4 ‘
angle, check Carbon steel ASTM A 216/A 216M GR WCB ANS| B16.34 Trim group 3 and 4 |
Threaded or brazed Bronze or A 105/A 105M MSS-SP-80K Trim group 3 and 4¢ |
ASME SB61 or 5862
Grooved end Dugtile iron ASTM A 538 Trim group 3 and 4

AWhen combining dissimilar materials, galvanic corrosion can acour, especially in seawater systemis, and should be considered.
BConsult applicable material and design specifications, and Table 1 where indicated, to establish pressurs/temperature ratinge.

SGR—grade.
BTY—type.

EFGP—fiberglass pips. ' .
Fpecific Coast Guard and ABS approval required. T . !
GFor U.S. flag vessels in addition to classification society requirements, ;
ANCA—nickel copper alloy. Lo |
GRP—glass-reinforced plastic. |
YFor trim group definition, refer to Table 28, ‘
KMSS-8P-80 valves limited to 75 % of valve design pressure. J
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TABLE 12 Dlesel and Lube Ol System Piping Fuel OIl Filling, Transfer, and Service Suction Piping

item

Type/Style

Material

Material Specification

Design Specification

Maximum Temperature
200°FA
Rernarke/Limitations

Pipe

Takedown joints

Bolting

Fittings

Valves

Vaives: gate, globe,
angle, check

Seamless or eledtric
rasistance welded
Filament wotind
Centrifugally cast
Flanges: weldnack,
socket weld or slip-on
Unions: socket weld or
threaded
Flanges: adhesive
bonded
Gasketed
mechanical
couplings
Bolts/bolt studs
Nuts
Buttweld
Sacket weld or threaded

Slgeve couplings
Adhesive banded
Used with
gasketad
machanical
couplings
Butterfly wafer or lug

Butterfly grooved
end
Flanged

Socket weld or threaded

Grooved end

Carbon steel
FGP?

FGP?
Carbon steel

Carbon steel
GRP®
Ductile iron
Carbon steel
Carbon steel
Carbon steel
Carbon steel
Carbon steel

GRPP
Ductile iron

Ductile iron
Carbon steel

Ductile iron
Ductile iron

Carbon steel
Carbon steel

Ductile iron

ASTM A 106 GRZ B or A 53 GR
BTY’SorE

ASTM D 2896 GR 1

ASTM D 2997 GR 1

ASTM A 106/A 105M

ASTM A 105/A 105M
ASTM D 4024 GR 1
ASTM A 536

ASTMA 307 GR B

ASTM A 563 GR A

ASTM A 234/A 234M GR WPB

ASTM A 234/A 234M GR WPB
or A 105/A 105M

ASTM A 234/A 234M GR WPB

Commercial

ASTM A 536

ASTM A 395

ASTM A 216/A 216M GR WCB
or A 105/A 105M

ASTM A 536

ASTM A 396

ASTM A 216/A 216M GR WCB
or A 108/A 106M

ASTM A 234/A 234M GR WPB
or A 106/A 106M

ASTM A 536

ANSI B36.10
Commercialf
Commercial®
ANSI B16.5
MSS-8P-83
ASTM D 4024
ASTM F 1476
ANSI B18.2.1
ANS| B18.2,2
ANSI B16.9 or B16.28
ANSI B16.11
ASTM F 682

Cammeroial®
ASTM F 1848

MES-BP-67

ANS| B16.34
ANS| B16.34

See NVIC 11-867
See NVIC 11-887

Trim group 4 and 5"

Trim group 47
Trim group 4 and 57

Ttim group 34

Trim group 3 and 47

“AConsult applicable material and design specifications, and Table 1 where indicated, to sstablish pressure/tempsrature ratings.

5GR—grade.
°TY—type.
PF@EP—tibarglass pipe.

Egpecific Coast Guard and ABS approval required.

FFor U.S. flag vessel in addition to classification society requirements.

SGRP—glass reinforced plastic.
HEor trim group definition, refer to Table 28,
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TAELE 13 Fuel Oll Service Discharge Plping
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Maximurm Temperature .
300°FA

Item Type/Style - Matariaf Material Specification Design Specification
Remarks/Limitations
Pipe Seamiess Carbon steal ASTM l; 106 GREBorA53 GR  ANS| B36.10
BTY®S
Takedown [oints Flanges: weldneck, Carbon steel ASTM A 105/A 106M ANSI B16.5
socket weld or slip-on
Unions: socket weld or Carbon steel ASTM A 105/A 106M MS8S-8P-83
threaded
Gasketed Ductile iron ASTM A 536 ASTM F 1476 o
mechanical
couplings
Bolting Boits/balt studs Carbon steel ASTM A 307 GR B ANSI B18.2.1 "
Nuts Carbon steel ASTM A 563 GR A ANSI B18.2.2 .
Fittings Buttweld Carbon steel ASTM A 234/A 234M GR WPB  ANSI B16.9 or B16.28
Socket weld or threaded Carbon steel ASTM A 234/A 234M GR WPB  ANSI B16.11
or A 105/A 105M
Slesve couplings Carbon steel ASTM A 234/A 234M GR WPB ASTM F 682
Used with Ductile iron ASTM A 536 ASTM F 1548
gasketed
mechanical
couplings
Valves Butterfly grooved Ductils iron ASTM A 536 Trim group 4°
end
Valves: gate, globe, Flanged Ductils iron ASTM A 395 ANS| B16.34 Trim group 4 and 5°
angle, check Carbon steel ASTM A 216/A 216M GR WCB Trir group 37
Buttweld or socket weld Carbon stes! or A 105/A 105M ANGI B16.34 ves
ASTM A 234/A 234M GR WPB
or A 105/A 105M
Grooved end Ductile Iron ASTM A 536 Trim group 3 and 4°

“Consult applicable material and design specifications, and Table 1 where indicated, to establish pressura/temperature ratings.

EQR=~grade.
OTY~-type.

BEor trim group definition, refer to Table 28,
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TABLE 14 . Cargo Oll and Vent Piping and Crude OIl Wash Piping

ltem

TypeiStyle

Material

Material Specification

Dasign Specification

Maximum Temperature
200°F4
Remarks/Limitations

Pipe

Takedown Joints

Bolting

Fittings

Valves

Valves: gate, globe,
angle, chack

Seamless or eléctric
resistance welded

Filament wound

Centrifugally cast

Flanges: weld nack,
socket weld, or
threaded

Unions: sockst weld

Flaxible couplings

Flanges: adhesive
bonded

Gasketed
mechanical
cauplings

Bolts/bolt studs

Nuts

Flanged

Buttweld
Socket weld

Sleeve coupling
Adhesive banded
Usad with
gasketed
mechanical
couplings
Buiterfly wafer or lug

Butterfly grooved
end

Flangad

Grooved end

Carbon steel

FGP?
FGP?
Carbon steal

Carbon steel

Steal with resilient
gasket

GRP?

Ductile fron

Carbon steel
Carbon steel
Dugctile iron

Carbon stesl
Carbon stesl
Carbon steel

Carbon steel

GRPY
Ductile iron

Ductile iron
Carbon steel

Dugctile iron

Ductile iron
Carban steel

Ductile iron

ASTM A ‘106 GR? B or A53 GR
BTY’SorE

ASTM (2996 GR 1

ASTM D 2997 GR 1

ASTM A 105/A 106M

ASTM A 105/A 105M
Commoercial

ASTM D 4024 GR 1
ASTM A 536

ASTM A 307 GR B

ASTM A 563 GRA

ASTM A 385

ASTM A 216/A 216M GR WCB

ASTM A 234/A 234M GR WFB

ASTM A 234/A 234M GR WPB
or A 105/A 105M

ASTM A 234/A 234M GR WPB

Cammerolal

ASTM A 536

ASTM A 395

ASTM A 216/A 216M GR WCB
or A 105/A 105M

ASTM A 536

ASTM A 395

ASTM A 216/A 216M GR WCB
or A 105/A 106M

ASTM A 536

ANSI B38,10

Commercial®
Caommercial®
ANS| B18.6

M8S-5P-83
Commercial®

ASTM D 4024
ASTM F 1476

ANSI B18.2.1

ANS| B18.2.2

ANSI B16.42

ANSI B18.5

ANS| B16.9 or B16.28
ANS| B16.11

ASTM F 682
Commercial®
ASTM F 1548

MSs-§P-67

ANSI B18.34

Ses NVIC 11-867
See NVIC 11-867

Trim group 4
Trim group 8"

Trim group 4"

Trim group 44
Trim group 3¥

Trim group 3 and 4

AConsuit applicable material and design spacifications, and Table 1 where indicated, to establish prassure/temperaturs ratings.

ZGR—grade.
°TY—type.

PEGP—fiberglass pips.

ESpecific Coast Guard and ABS approval required.

Fror U.8. flag vessel in addition to classification society requirements.

SGRP—glass reinforced plastic.
HFor trim group definition, refer to Table 28.

TABLE 15 Steering Gear Filf and Drain Piping, and Telemotor Piping

Maximum Temperature

ltem Type/Style Material Material Specification Design Specification 408°FA
Remarks/Limitations
Pipe Seamloss Copper ASTM B 88 TYBK ASTM B 88 Must be annealed for
pressures over 225
psig
Takedown joints Unione: brazed or Bronze ASME SB61 or SBE2 MIL-F-1183
threaded
Bolting None required
Fittings Brazed or threaded Bronze ASME SBé1 or 3B62 ANSIB16,18 ‘ie
Brazed Coppet ASME $B75 ANS| B16.22 e
Valves: gate, globe, Brazed or threaded Bronze ASME $B61 or 5B62 M§s-8P-80° Trim group?
angle, chack
Valves: ball Flanged Bronze ASME SB61 or SB62 MS3-8P-72, Table 2 Trim group”

AConsult applicable material and design specifications, and Table 1 where indicated, to establish prassure/temperature ratings.

5TY—type.

SMSS-8P-80 valves limited to 75 % of valve design prassure.
DFor trim group definition, refer to Table 28,
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TABLE 16 Hydraulic Piping”?
ltem Type/Style Material Matatial Specification® Design Spacification Remarks/Limitations
Pipe Seamiless or electric " Carbon steel ASTM A 106, A 178/A 178M, ANSI B36.10
resistance welded A179/A179M, A 192/
- A 192M or A 214/A 214M
CREG? ASTM A 213/A 213M or A 249/
A 249M
Takedown jaints Flanges: weldneck or Carbon steel ASTM A 105/A 106M ANSI B16.5
socket weld '
Unlons: flared, flarelass, Carbon steel Commergial Commarclal®
compression
Bolting Bolts/bolt studs CrMo* steel ASTM A 193/A193M GR€E BY ANSI B18.2.1 .
Nuts Carbon steel ASTM A 194/A 194M GR 2H ANSI B18.2.2 .
Fittings Buttweld Carbon steel ASTM A 234/A 234M GR WPB ANSI B16.9 or B16.28 .
Socket weld Carbon steel ASTM A 234/A 234M GR WPB ANSI B16.11
or A 105/A 106M
Flared, flareless, Carbon steel Commetrclal Commercial®
compression
Valves: gate, globe,  Flanged or buttweld Carbon steel ASTM A 216/A 216M GR WCB ANSI B16.34 Trim group 2%
angle, check Socket weld Carbon steel or A 1086/A 105M ANS! B16,34 Ca
ASTM A 234/A 234M GR WPB '
or A 105/A 105M
Flared, flarsless, Carbon steel Commercial Commeroialf
compression .
Valves: ball Flanged Bronze ASME SB61 or SB62 MSS-8P-72 Trim group 3 and 4%

“This table daes nat apply to packaged hydraulic systers and equipment. For such applications, specific Coast Guard and ABS appraval should be obtalned.
BConsult applicable material and design specifications, and Table 1 whers indicatad, to establish pressureftemperature ratings.
“When combining dissimilar materials, galvanic corrosion can oceur, espacially in seawater systems, and should be considered,

BCRES—corrosion resistant steel.

Egpecific Coast Guard and ABS approval required.

FCrMo—chromium-molybdenum,

SGR—grade.

HEor trim group definition, refer to Table 28,
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TABLE 17 Alr Piping 150 psl and Below

Maximum Temperature

ltern Type/Style Material Material Specification” Design Specification Ambient®
) B Remarks/Limitations
Pipe Seamless Carbon stee! ASTM A 106 GR®B ANSI B36.10
Seamless Copper ASTM B 88 TY?K ASTM B 88 e
Filament wound FGP= ASTM D 2996 GR 1 Commercial® See NVIC 11-86¢
Centrifugally cast FGP# ASTM D 2997 GR 1 Commercial” See NVIC 11-86°
Takedown joints Flanges: socket wald or Carbon stee! ASTM A 105/A 105M ANSI B16.5 ea
slip-on
Unlons: sacket weld or  Carbon steel ASTM A 105/A 105M M88-8P-83 e
threaded
Unions: hrazed Bronze ASME 5B61 or SB62 MIL-F-1183 o
Flanges: adhesive GRPH ASTM D 4024 GR 1 ASTM D 4024 .
bonded
Gasketed Ductile iron ASTM A 536 ASTM F 1476
mechanical
couplings
Bolting Bolts/bolt studs Carbon steel ASTM A 307 GR B ANSI B18.2.1
Nuts ASTM A 583 GR A ANSI B18.2.2
Fittings Flanged Carbon steel ASTM A 216/A 216M GR WCB ANSI B16,34
or A 105/A 106M
Buttweld ASTM A 234/A 234M GR WPB ANSI B16.9 or B16.28
Socketweld ASTM A 234/A 234M GR WPB ANSI B16.11
or A 105/A 105M
Brazed Bronze ASME 8B61 or SB62 MIL-F-1183
Adhesive bonded GRPA Commercial” Comimercial”
Slesve coupling Carbon steel ASTM A 234/A 234M GR WPB ASTM F 682
Used with Ductile iron ASTM A 536 ASTM F 1548
gasketed
mechanical
couplings
Valves Butterfly grooved Dugtile iron ASTM A 536 Trim group 4/
end
Vaives: gate, globe, Flanged Dugctile iron ASTM A 3956 ANSI B16.34 Trim group 4/
angle, check Carbon steel ASTM A 216/A 216M GR WCB Trim group 8
or A 105/A 106M
Sacket weld Carbon steel ASTM A 234/A 234M GR WPB ANS| B16.34 Trim group 3/
or A 105/A 105M
Brazed ot threaded Bronze ASME 8B61 or SB62 MSS-3P-80 Trim group 4/
Grooved end Ductile iron ASTM A 536 en Trim group 3 and 4/
Valves: ball Flanged Bronze ASME SB61 or SB62 MS8-8P-72 Trim group 4/

AWhen combining dissimilar materials, galvanic corrosion can oceur, especially in seawater systems, and should be considered.
SConsult applicable material and design specifications, and Table 1 where indicated, to establish pressure/temperature ratings.

SGR—grade.
OTY—type.

ERGP—flberglass pips.

FSpecific Coast Guard and ABS approval required,

GFar U.S. flag vessels in addition to classification society requirements.

HERP—glass reinforced plastlc.
'Eor trim group definition, refer to Table 28.
MSS-8P-80 valves limited to 75 % of valve design pressurs,
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TABLE 18 Air Piping Above 150 psil

Maximum Temparature

Item Type/Style Material Material Specification Dasign Specification Ambiant?
) Remarks/Limitatians
Pipe Seamless or electric Carbon steel ASTM A 106 GR®B orA53 ANS| B36.10 A 53 GR B TYCE limited
resistance welded GRBTYSorE to a dasign pressure of
350 psig
Takedown joints Flanges: weld neck, Carbon steel ASTM A 105/A 105M ANS( B16.5
socket weld, or slip-on
Unions: socket weld or Carbon steel ASTM A 105/A 1056M MSS-5P-83
threaded
Gagketed Ductile iron ASTM A 536 ASTM F 1476 e
mechanical
couplings
Balting Bolta/bolt studs Carbon stes| ASTMA 307 GRB ANSI B18.2.1
Nuts ASTM A 563 GRA ANSI B18.2.2
Fittings Flanged Carbon stesl ASTM A 216/A 216M GR ANS| B16.5
WCB or A 105/A 105M
Buttwsld ASTM A 234/A 234M GR ANS! B16.9 or B16.28
WPB
Socket weld or threaded ASTM A 234/A 234M GR ANSI B16.11
WPB or A 105/A 105M
Sleave coupling ASTM A 234/A 234M GR ASTM F 682
wes
Used with Ductile iron ASTM A 536 ASTM F 1548
gasketed
meachanical
cauplings
Valves Buttertly grooved Ductile iron ASTM A 536 Trim group 47
and
Valves: gate, globe, Flanged Carbon stesl ASTM A 216/A 216M GR ANS| B16.34 Trim group 3°
angle, cheok Socket weld or threaded WCB or A 105/A 105M ANS| B16.34 e
ASTM A 234/A 234M GR
WPB or A 105/A 105M
Grooved end Ductile iron ASTM A 536 e Trim group 3 and 47
Valves: ball Fianged or buttweld Carbon steel ASTM A 216/A 216M GR MS88-8P-72 Trim group 32
WCB or A 105/A 105M
or A 181/A 181M

AGonsult applicable material and design specifications, and Table 1 where indicated, to establish pressure/temperature ratings.

5@R—grade.
TY—type.
OFor trim group definition, refer to Table 28.

TABLE 19 Refrigeration Piping

Maximum Temperaturs

ltern Type/Style Material Material Specification Design Specification 406°FA
Remarks/Limitations
Pipe Seamless Copper ASTMB88TY®K or Lor ASTM B 88 or ASME SB78  Must be annealed for
ASME 8B75 pressuraes ovar 225
psig
Takedown joints Naone
Balting None
Fittings Brazed Copper ASTM B BB TY Kor L or ANS| B16.22
ASME 8B75

AConsult applicable material and design apeacifications, and Table 1

BTY—type.
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TABLE 20 CO,, Halon, and Smoke Detectlon

Maximum Tempsrature 850°F4

ltem ” Type/Style Material Material Specification Design Specification Remarks/Liritations
Pipe Seamless or electric Carbon steel ASTM A 106 GRZ B or ANSI B38.10 See Table 1. Must be
resistance welded AB3GRBTY®S internally and externally
protected from corroslon.
GO, piping requires 6000-
psig burst rating.
Takedown joints Flanges: buttweld or Carbon steel ASTM A 105/A 106M ANSI B16.5 ee
socketweld
Unions: socket weld or Carbon steel ASTM A 105/A 105M M3SS-5P-83
threaded
Bolting Bolts/bolt studs CrMo” steel ASTM A 193/A 193M GR B7 ANSI B18.2.1
Nuts Carbon stesl ASTM A 194/A 194M GR 2H ANSI B18.2.2
Flttings Buttweld, socketweld or Carbon stesl ASTM A 234/A 234M GR WPB  ANSI B16.9 or B16.28
threaded A 106/A 105M
Valves: gate, globe, Flanged or buttweld Carbon stesl ASTM A 216/A 216M GR WCB  ANS| B16.34 Trim group 28
angle, check Sacket weld ar threaded or A 106/A 106M ANSI B16.34 Ve
ASTM A 234/A 234M GR WPB
or A 105/A 106M

AConsult applicable material and design apeclfioatloné, and Table 1 where indicated, to establish pressure/temperature ratings.

B5GR—Grade.

STY—type.
BCrMo—chromium-molybdenum.

EFor trim group definition, refer to Table 28,

TABLE 21 Sounding Tubes, Vents, and Overflows for Freshwater, Saltwater, and Ol

Maximum Temperature 406°F2

. . A . P
Itermn Type/Style Material Materia! Spacification Design Specification Remarke/Limitations
Pipg Seamless or electric  Carbon stesl ASTMA 106 GRB or AS3 GR  ANSI B16.10
resistance welded BTY®Sor E
Filament wound FGPE ASTM D 2896 GR 1 Commercial” See Table 1 and NVIC
Centrifugally cast F@PE ASTM D 2997 GR 1 Commercial™ 11-86¢
Takedown joints Flanges: socket weld Carbon steel ASTM A 105/A 105M ANS| B16.5
ar slip-on .
Unlons: socket weld  Carbon steel ABTM A 105/A 106M MS8-5P-83
Flanges: adhesive GRPH ASTM D 4024 GR 1 ASTM D 4024
banded
Gasketed Ductile iron ASTM A 636 ASTM F 1478
mechanical
couplings )
Bolting Bolts/bolt studs Carbon steel ASTMA307 GR B ANSI B18.2.1
Nuts ASTM A 563 GR A ANSI B18.2.2
Fittings Buttweld Carbon steel ASTM A234/A234M GRWPB  ANSI B16.9 or B16,28
Socket weld or ASTM A 234/A 234M GR WPB  ANSI B16.11
threaded or A 105/A 105M
Sleeve couplings ASTM A 234/A 234M GR WPB ASTM F 682
Adhesive bonded GRP" Commercal Commercial”
Used with Ductila iron ASTM A 536 ASTM F 1548
gasketed
mechanical
couplings
Valves Butterfly grooved Dugctile tron ASTM A'636 Trim group 4/
end N
Valves: gate, globe,  Flanged Ductila iron ASTM A 395 A 105/A 105M ANSI B16.34 Trim group 4!
angle, check Socket weld ASTM A 234/A 234M GR WPB Trim group 3/
ar A 105/A 106M
Brazed or threaded  Bronze ASME SB61 or SB62 MSs-sP-80Y Trim group 4/
Grooved end Dugtite iron ASTM A 536 Trim group 8 and 4/

“When combining dissimilar materials, galvanic corrosion can oceur, especially in seawater systems, and should be considerad.
SCansult applicable material and design specifications, and Table 1 where indicated, to establish pressure/temperature ratings.

SGR—grade.
OTY—type,
EFGP—fiberglass pipe.

FSpecific Coast Guard and ABS approval required.
SFor U.S. flag vessels in addition to classification society requirements.

HGRP—glags reinforced plastic.
'For trim group definition, refer to Table 28.

MSS-SP-80 valves limited to 75 % of valve design pressure.
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TABLE 22 Waste, Soll, and Interlor Deck Drains

Maximum Temperature 240°F2

ltern Type/Style Material Material Specification® Design Specification Remarks/Limitations
Pipe Seamless or electric Carban stesl ASTM A 108 GR® B or ASTM  ANSI B36.10 e
rasistance welded AB3TY?SorE
Fitament wound FGPF ASTM D 29068 GR 1 Commercial” Ses Tabls 1 and NVIC
Centrifugally cast FGRE ASTM D 2997 GR 1 Commerelal® 11-86° FGP not
permitted outboard
. of shell valve.
Takedown joints Flanges: socket weld or ~ Carbon steel ASTM A 105/A 105M ANSI B16.5
threaded
Unions: socket weld or MS5-5P-83
threaded '
Flangas: adhesive GRPH ASTM D 4024 GR 1 ASTM D 4024 -
bonded
Gasketed Ductlle iron ASTM A 536 ASTM F 1476 .
mechanical
couplings
Bolting Bolts/bolt studs Carbon steel ASTMA 30T GRB ANSI B18.2.1
Nuts ASTM A 563 ANS| B18.2.2
Fittings Buttweld Carbon steel ASTM A 234/A 234M GR WPB  ANSI B16.9 or B16.28
Socket weld or threaded ASTM A 284/A 234M GR WPB  ANSI B16.11
or A 105/A 106M
Adhesive bonded GRPH Commercial Commercial®
Sleeve caupling Carbon stesl ASTM F 682 ASTM F 682
Used with Ductile iron ASTM A 536 ASTM F 1848
gasketed . .
mechanical
couplings
Valves Butterfly grooved Dugtile iron ASTM A 536 A Trim group 4/
end
Valves: gats, globe,  Flanged Dugctile iron ASTM A 395 ANSI B16.34 Trim group 4/
angle, check Carbon steel ASTM A 216/A 216M GR WCB Trim group 3/
or A 105/A 105M
Brazed or threaded Bronze " ASME 8B61 or SB62 -+ ANSI B16,24 Trim group 4/
MSS-8P-80+
Grooved end Ductile iron ASTM A 536 Trim group 4/
Valves: ball Flanged Ductile iron ASTM A 895 ME8-8P-72 Trim group 4/
Bronze ASME SB61 or SB62 .

“When combining dissimilar materlals, galvanic corroslon can ocour, especially in seawater systems, and should be considered.

BConsult applicable material and design

" ®GR—grade.
BTY—type.

EFGP—fiberglass pipe.
Fapeific Coast Guard and ABS appréval required.
SFor U.S. flag vessels in addition 1o classification society requirements.
HEGRP—glass reinforced plastic.

‘For trim group definition, refer to Table 28.
“M$8S-SP-80 valves limited to 75 % of valve design pressure.
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TABLE 23 Waeather Deck Drains, Main Deck, and Above

ltem

Type/Style

Material

Material Specification

Design Specification

Maximum Temperature
Ambient?
Remarks/Limitations

Pipe

Takedown joints

Bolting

Fittings

Valves

Vaives: chack

Seamless or slectric
tasistance welded

Flanges: sockatweld or
slip-on

Unilons: socket weld

Gasketed
mechanical
couplings

Bolts/olt studs

Nuts

Buttweld

Sacket weld

Sleeve couplings

Used with
gasketed
mechanical
couplings

Butterfly grooved
end

Flanged

Grooved end

Carban stesl

Carban stesl
Carbon steel
Dugctile iron

Carbon stesl

Carbon steel

Dugtils iron

Ductile iron

Ductile iron
Carbon steel

Ductile iron

ASTM'A 106 GRE B or A 53 GR
BTY®SorE
ASTM A 105/A 106M

ASTM A 105/A 106M
ASTM A 636

ASTMA307 GR B

ASTM A 563 GR A

ASTM A 234/A 234M GR WPB

ASTM A 234/A 234M GR WPB
or A 105/A 105M

ASTM A 234/A 234M GR WPB

ASTM A 536

ASTM A 636

ASTM A 395

ASTM A 216/A 216M GR WCB
or A 105/A 105M

ABTM A 536

ANSI 836.10
ANSI B16.5
MSS-5P-83
ASTM F 1476

ANSI B18.2,1

ANS! B18.2.2

ANS| B16.9 or B16.28
ANSI B16.11

ASTM F 682
ASTM F 1548

e

ANS| B16.34

Trim group 47

Trim group 4°
Trim group 3°

Trim group 8 and 4°

AConsult applicable material and design specifications, and Table 1 where indicated, to establish pressure/temperature ratings.

SGR—grade.
TY-—type.

BFar trim group definition, refer to Table 28,

TABLE 24 Inert Gag-Generator or Uptakes to Scrubber

Maximum Temperature

ltem Type/Style Materlal Material Specification Design Specification 840°FA
Remarks/Limitations
Pipe Fabricated duct Alloy stee! ASTM A 242/A 242M TYP 1 Commercial®
Tekedown joints Flanges: welded Alloy steel ASTM A 242/A 242M TY 1 Commercial®
Bolting Bolts CrMoV” stgel ASTM A 193/A 193M GRZ ANSI B18.2.1
B 16

Nuts CMo* steel ASTM A 194/A 194M GR 4 ANS| B18.2.2
Fittings Fabricated duct Alloy steel ASTM A 242/A 242M TY 1 Commercial® e
Valvas Sliding gate Carbon steel Commercial© Commercial® Trim group 3¢
Valves Butterfly wafer or lug Ductile iron ASTM A 395 MS8-8P-67 Trim group 3¢

“Consult applicable material and design spacifications, and Table 1 where indicated, to establish pressure/temperature ratings.

—type.

Cgpecific Coast Guard and ABS approval required.
SCrMoV—chtomium-malybdenum-vanadium.

EGR-wgrade.

FCMo—carbon-molybdenum.
SFor trim group definition, refer to Table 28.
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Maximum Temperature

Itern Type/Style Material Material Specification® Design Specification 406°F4
Remarks/Limitations
Pipe Electric resistance welded  Carbon steel ASTM A 134 GR® 285C or ANS] B38.10
ASTM A 139/A 139M GR B
Seamless or electric ASTM A 106 GR B or A 53 GR
resistance welded BTYPSor E
Filarment wound FGPF ASTM D 2996 GR 1. Commerclal” Ses Table 1 and NVIC
Centrifugally cast FGPE ASTM D 2997 GR 1 Commercial® 11-869
Takedown joints Flanges: weldneck socket  Carbon stesl ASTM A 105/A 105M or ANS| B16.5
weld or slip-on A 181/A 181M CL 60
Flexible oouplings Steel with resilient Commercial Commaercial®
gaskets
Flanges: adhesive bonded GRPY ASTM D 4024 GR 1 ASTM D 4024
Bolting Bolts/bolt studs Carbon steel ASTM A 307 GR B ANSI B18.2.1
) Nuts ASTM A 563 GR A ANS| B18.2.2
Fittings Buttweld Carbon steel ASTM A 234/A 234M GR WPB ANSI B16.9 or B16.28
Sacketweld or threaded ASTM A 234/A 234M GR WPB  ANSI B16.11
or A 105/A 105M
Slesve couplings ASTM A 234/A 234M GR WPB ASTM F 682
Adhesive bonded GRPH Commercial Commercial” .
Valves Butterfly wafer or lug Duotile iron ASTM A 385 M8s-sP-67 Trim group 8/
Carbon steel ASTM A 216/A 216M GR WCB Trim group 3/
or A 105/A 105M
Valves: gate, globe, Flanged Ductile iron ASTM A 395 ANS| B16.34 Trim group 8/
angle, check Carbon steel ASTM A 216/A 216M GR WCB Trim group 3/
or A 105/A 105M
Flanged, brazed, or Bronze ASME SB61 or SB62 MSS-SP-80Y Trim group 8/

threaded

“AWhan combining dissimilar materials, galvanic corrosion can ooeur, espacially In seawater systems, and should be considered. '
SConsult applicable matarial and design specifications, and Table 1 where Indlcated, to establish pressure/temperature ratings.

SGR—grade.
OTY—type. :
EFGP—fiberglass pipe.

F8pecific Coast Guard and ABS approval required.

SFor U.8. flag vesssls in addition to classification society requirements.

HGRP—glass reinforced plastic.
'For trim group definition, refer to Table 28.

MSS-SP-80 valves limited to 75 % of valve design pressure,

TABLE 26 Liquified Natural Gas Systems Including Vapor Fuel, Inert Gas, and Nitrogen Service

Minimum Ternperature

Itern Type/Style Materlal Material Spscification Design Specification ) Q°FA
Remarks/Limitations
Pips, Seamless or electric Carbon steel ASTMA 106 GR®B orA 53 GR  ANSI B36,10
resistance welded BTYCSorE
Takedown joints Flanges: weld neck, Carbon steel ASTM A 105/A 105M ANSI B18.6
soocket weld or slip-on
Bolting Bolts/bolt studs Carbon steel ASTM A 307 GR B ANS| B18.2.1
Nuts ASTM A 563 GR A ANSI B18.2.2
Fittings Buttweld Carbon steel ASTM A 234/A 234M GR WPB ANSI B16.9 or B16.28
Socket weld ASTM A 234/A 234M GR WPB ~ ANSI B16.11
or A 105/A 105M
Slgeve coupling ASTM A 234/A 234M GR WPB ASTM F 682 e
Valves Butterfly wafer or lug Carbon steel ASTM A 216/A 216M GR WCB ~ MSS-SP-67 .
ar A 105/A 106M
Valves: gate, globe, Flanged or buttweld Carbon steel ASTM A 216/A 216M GR WCB ANSI B16.34 Trim group 3°
angle, check Socket weld or A 105/A 105M ANS! B16.34 Ve
ASTM A 234/A 234M GR WPB
or A 105/A 105M

AConsult applicable materlal and design specifications, and Table 1 where indicated, to establish prassure/temperatura ratings.

B@R-~—grade.

BFor trim droup definition, refer to Table 28,
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TABLE 27 Liquified Natural Gas Systems Including Cargo, Inert Gas, Nitrogen, and Cargo Tank Cooldown and Warm-Up Piping Below
0°F .
o . Minimum Temperature
ltom Type/Style Material Material Specification Design Specification -325°
) ) . Remarks/leltatlons
Pipe Seamless or electric re« CRES® ASME SA312 TP 316L or 304L ANSI B36.19
sistance welded ‘ L
Takedown joints Flanges: weld nack ot CRES ASTM A 182/A 182M GR® 316L ANSI B16.5
socket weld
Bolting Bolta/bolt studs CRES ASTM A 320/A 320M GR BST, BSF, ANSI B18.2.1
B&M, or B&C
Nuts ASTM A 194/A 194M GR 8, 8C, ANSI B18.2.2
8F, or 8T
Fittings Buttwald CRES ASTM A 182/A 182M GR 316L or 304L; ANSI B16.9 or B16.28
or A 351/A 351M GR CF3M
Socket weld ASTM A 182/A 182M GR 316L or 304L;  ANSI B18.11 v
or A-351/A 351M GR CF3M
Valves Butterfly wafer or lug CRES ASTM A 182/A 182M GR 316L or 304L; MSS-SP-67 Trim group 75
or A 351/A 351M GR CFaM
Valves: gate, globe, Flanged, buttweld, or CRES ASTM A 182/A 182M GR 316L or 304L;  ANSI B16.34 Trim group 7€

angle, check socket wald or.A 351/A 351M GR CF3M

“Consult applicable material and design specifications, and Table 1 where Indicated, to establish pressure/temperature ratings.
BCRES—oorrasion resistant steel,

CTP—tubular product,

DGR—grade.

EFor trlm group dsfinition, refer to Table 28.

TABLE 28 Valve Trim Groups”®

Group Trim Material Material Specification® Remarks/Limitations
1 Stem CRES® ASTM A 182/A 182M GRPF6a
Wedge/disk CrMo® ASTM A 182/A 182M GR F11
Seat ring CrMo ASTM A 182/A 182M GR F11 or ASME hard-faced seat
8A217 GR WC6
Seat, Integral Same as valve body )
2 Stem, wedgef/disk or seat ring CRES ASTM A 182/A 182M GR Féa hard-facéd seat
Integral seats Sama as valve body )
3 Stem, wedge/disk or seat ring CRES ASTM A 182/A 182M GR Féa herd-faced seat optional
Seat intogral Same as valve body
4 Stem, weadge/disc or seating Bronze ASME SB61 or SB62
Seat integral Sama.as valve body
5 Stemn, wedge/disk or seat ring CRES ASTM A 182/A 182M GR Féa
Seat Integral Sama as valve bady
] Stem, wedge/disk or seat ring NCAF ASTM A 1649 .
7 Stem, wedge/disk or seat ring CRES ASTM A 182/A 182M GR F304L hard-faced seat optional
or F316L or ASTM A 351/A 361M
GR CF3M
8 Stem CRES ASTM A 182/A 182M GR Féa
Wadge/disk or seat ring Bronze ASME SB61 or SB62 “ea
Integral seat Same as valve body Vo ‘e

“Consult applicable material and design speclﬁcations ‘and Table 1 where Indicatéd, to establish pressure/temperature ratings.
BWhen combining dissimilar materials, galvanic corrosion can oceur, espéclally in seawater systems, and should be considered.
CCRES—corrosion resistant steel.

PGR-~grade.

ECrMo—chromium-molybdenum.

FNCA—nickel copper alloy.

%Discontinued.

The American Society for Testing and Materlals takes no position respecting the validity of any patent rights asserted In conneotiort
with any item mentioned in this standard. Users of this standard are exprassly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are antirely their own responsibility.

This standard is subject to revision at any time by the responsibla tachnical committee and must be reviawed every five years and
if not revised, either reapproved or withdrawn, Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committes, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, 100 Barr Harbor Drive, West Conshohocken, PA 19428,
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QHIM Designation: F 1172 - 88 (Reapproved 1998) An American National Standard

Standard Specification for
Fuel O|I Meters of the Volumetric Positive Displacement

Type

This standard is issued under the fixed designation F 1172; the number immediately following the designation indicates the year of
ariginal adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval, A
superscript epsilon (e) indicates an editorial change since the last revision or reapproval.

1. Scope 2.4 API Standard:’
1.1 This specification provides the minimum requirements Code No. 1101 Measurement of Petroleum Liquid Hydro-

for the design, fabrication, pressure rating, marking, and testing carbons by Positive Displacement Meter
for fuel oil meters (volumetric positive displacement type). 2.5 Amerfcan Society of Mechanical Engmee;r S )
1.2 The values stated in inch-pound units are to be regarded ASME Boiler and Pressure Vessel Code, Section VIII, Div.

as the standard. Metric (SI) units are provided for information L Prfessurg Vessels; Section IX, Welding and Brazing
only. Qualifications
1.3 The following safety hazards caveat pertains only to the .

test method section of this specification. This standard does not 3 Termmol.o.gy ) .

purport to address all of the safety concerns, if any, associated 3.1 Definitions of Terms Specific to This Standard:

with its use. It is the responsibility of the user of this standard 3.1.1 fuel oil meter (volumetric positive displacement

to establish appropriate safety and health practices and ~ TYpe)—device intended to indicate the volume of liquid fuel oil

determine the applicability of regulatory limitations prior to ~ Gelivered to a fuel distribution system over a period of time.
3.1.2 maximum allowable working pressure (MAWP)—

6

use.
maximum system pressure to which a fuel oil meter may be
2. Referenced Documents subjected.
2.1 ASTM Standards: . .
F722 Specification for Welded Joints for Shipboard Piping ~ ++ Créering Information o ,
Systems? 4.1 Orders for products under this specification shall include

the following applicable information:
4.1.1 Title, number, and date of this specification.
4.1.2 QOperating pressure (ps.1) and temperature (°F).
4.1.3 End connection and size.
4.1.4 Maximum capac1ty required.
4.1.5 Type of fuel service.
4.1.6 Materials—external and internal.
4.1.7 Other test requirements.
4,1.8 Qualification test reports as required.

2.2 ANSI Standards:’
B2.1 Pipe Threads
B16.1 Cast Iron Pipe Flanges and Flanged Fittings
B16.3 Malleable-Iron Screwed Fittings
B16.4 Cast-Iron Screwed Fittings
B16.5 Pipe Flanges and Flanged Fittings
B16.11 Forged Steel Fittings Socket-Welding and Threaded
‘B16.34 Valves, Flanged and Buttwelding End
B31.1 Power Piping
2.3 Manufacturers Standardization Society of the Valve 5 aoterials and Manufacture
and Fittings Industry:* ) . .
MSS SP-25 Standard Marking System for Valves, Fittings, 3.1 Fuel oil meter casings, as well as any pressure-retaining
parts, shall be constructed of ferrous material as listed in
Flanges and Unions X i -
Section VIII, Division 1 of the ASME Boiler and Pressure
Vessel Code. All other parts shall be constructed of materials
suitable for the service intended. Fasteners in contact with
- interior fluid shall be of corrosion-resistant steel.
! This specification is under the jurisdiction of ASTM Committee F-25 on Ships 5.2 Seals and associated parts shall be of materials' suitable
and Marine Technology and is the direct responsibility of Subcommittee F25.13 on for the service and the fluid to be measured.
Piping Systems.
Current edition approved August 26, 1988. Published December 1988.:

2 Annual Book of ASTM Standards, Vol 01,07. I ———
3 Avgilable from American National Standards Institute, 11 W, 42nd St.,, 13th 3 Available from American Petroleum Institute, 1801 K St., N.W., Washington,

Floor, New York, NY 10036, DC 20226, )
4 Available from Manufacturer’s Standardization Society of the Valve and ¢ Available from American Society of Mechanical Engineers, 345 E. 47th St,

Fittings Industry, 1815 N. Fort Myer Dr., Arlington, VA 22209, New York, NY 10017.
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5.3 Manufacture:

5.3.1 Fuel oil meters with end fittings in compliance with
ANSI Standards B2.1, B16.1, B16.3, B16.4, B16.5, B16.11, or
B16.34 as appropriate may be used within the pressure-
temperature ranges permltted by the applicable standard pro-
vided the meter housing is satisfactory for these conditions.

5.3.2 Threaded fittings above two nominal pipe size (NPS)
and socket welded flanges above 3 NPS shall not be used in
fuel oil meters with a MAWP above 150 psig (1 N/mm?) and
for service above 150°F (65°C).

5.4 Welding procedure qualification, welder performance
qualification, and welding materials shall be in accordance
with ANSI B31.1 and Section IX of the ASME Code, Brazmg
or soldermg shall not be used. .

6. Other Requirements

6.1 Components: '

6.1.1 The meter shall consist of a housing with measuring
mechanism and a register with counter mechanism,

6.1.1.1 Measuring Chamber—The measuring chamber for
all meters shall be so constructed as not to show distortion
under maximum allowable working pressure in any manner, or
to affect the sensitivity of the meter.

6.1.1:2 Adjusting Device—The meter shall be provided with
an adJustmg device for changing the registered quantity to
attain’ desired calibration. The adjustment setting shall have
provisions for locking and shall not change during the meter
life except by manual readjustment. The adjusting device shall
be noncyclical and shall permit adjustment without disassem-
bly of the mechanism except for removal of adjusting device
cover plate. The plate shall be sealed by means of a lead seal.
The meter shall be capable, of cahbratlon adjustment over a
minimum rarge of 5 %.

6.1.1.3 Direction Mérking ofMeter~—D1rect10ns for positive
and negative adjustment shall be permanently tharked on the
meter.

6.1.1.4 Register—The register shall be of the direct-reading
type. The register shall have a nonsetback total indicator and a
setback-type run indicator, so that individual runs can be
registered without affecting the total ¢f all runs, as shown on
the total indicator. The total indicator shall have a minimum of
elght figures, and the setback run indicator shall have a
niinimum of ﬁ"';‘ﬁgures Reset d1g1ts shall have a minimum
he1ght of ¥ 'in, (13 mim) and shall ‘fiot be coated with
ﬁuorescent pamt “The indicating reglster shall read in us.
gallons of 231 in.® (3.785 41 X 107 m% each The register
shall be isolated from the fluid."

6.1.1.5 Register' Fabe—The reglster shall have a transpar-
ent, colorless plastic face of such size that all digits shall be
casily read. Glass shall not bé used. '

6.2 Rating, Deszgn, and Fabrication:

6.2.1 The maximum allowable working pressure-
temperature rating (MAWP) for fuel oil meters conforming to
this standard -shall be established:-by at least one of the
following methods:

6.2.1.1 Proof test in accordance with the requirements
prescribed in Paragraph UG-101 of Section VIII of the ASME
Code. If burst-type tests as outlined in Paragraph UG-101(m)
are used, it is not necessary to rupture the component. In this
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case, the value of B to be used in determining the MAWP shall
be the maximum pressure to which the component was
subjected without rupture. Components that have been sub-
jected to a hydrostatic proof test-shall not be offered for sale.

“6.2.1.2 . The Wéter temperatute. shall not e€xceed 125°F
(52°C) during the test.

6.2.2 Design calculations are in accordance with the re-
quirements preseribed in Section VI, Division I of the ASME
Code.

6.3 Where welded construction is used for the fabrication of
pressure containing parts, welded joint design details shall be
in accordance with Section VIII, Division 1 of the ASME Code
and Specification F 722. Except for fillet welds, all welds shall
be full penetrition welds extending through the entire thickness
of the shell.
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