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SCOPE
This manual covers selection procedure for pipe classification.

FORMAT

The following forms should be used.
Piping material specification : From No.
Line index : From No.

PIPING CLASS SELECTION

In piping class selection, the pipe class and ratings shall be determined from the fluid type and
design pressure and temperature.

Fig. 3-1 shows the general procedures of the piping class selection. Figs. 3-2 to 3-5 give the
criteria of the material which can be used under the given conditions.

Figs. 3-6 to 3-16 give the rating of the pipes for each material.

Should any material selection be found to be difficult, it shall be called to the attention of the
piping engineers in charge and discussed with them for a final decision.
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Fig. 3-1.

PIPING CLASS SELECTION CHART
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Fig. 3-2. Chart 1. Selection of Corrosion Al lowance for Carbon Steel and Low Alloy Steels in Hydrogen
Sulfide Service, and Operating Limits for Stainless Steels and Calorized Steels
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Fig.

3-3. Chart 2 : Nelson Chart
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Fig 3-4.

Chart 3. Operating Limits for Carbon Steels

and Low Alloy Steels in Sulfur Servise

"é CARBON STEEL-B
| (P-T No.
2 1/4 Cr-Mo - A
5 Cr-1/2 Mo - A

2)

“e CARBON STEEL-A

(P-T No. 2)

oS

2 1/4Cr-1Mo - B
5 Cr-1/2 Mo - B

(P-T No.3-4)

“¢ Sulfur

Corrosion

need not

be considered

Sulfur Concentration in Process Fluids

A

(P-T No.

2)

Temp

NOTES A ;
B ;

(iE)

Corrosion allowance =
Corrosion allowance =

1.6 mm
3.2 mm




ENGINEERING

BASIC DESIGN MANUAL

DATE :

2010.11.25

PIPE CLASSIFICATION

SPDOO33ERN

REV. : 1

PAGE &8 OF 31

Fig. 3-5 Chart 4. Operating limits for Carbon Steels

and Stainless Steels in NaOH and KOH Services
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Fig. 3-6-1. Selection Chart No. 1 (JIS)
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MATERIALS STPG 38, STPT38, STPA23
MATERIAL GROUP 1.1, 1.9
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Notes: (1) Solid lines show the pressure-temperature rating of the flanges
in accordance with ANSI B 16.5 (1977)
(2) Dotted lines show the maximum operating pressure of the pipes
whose sizes, SCH’s, NOS, and materials are as indicated above.
(3) Marked with “ ” are classes whose CA is 1.6 mm.
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Fig. 3-6-2. Selection Chart No. 1 (ASTM)
SERVICE UTILITY
MATERIALS ASTM A53GrA, A106GrA, A335GrP11
MATERIAL GROUP 1.1, 1.9
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Notes: (1) Solid lines show the pressure-temperature rating of the flanges
in accordance with ANSI B 16.5 (1977)
(2) Dotted lines show the maximum operating pressure of the pipes
whose sizes, SCH’s, NOS, and materials are as indicated above.
(3) Marked with “ ” are classes whose CA is 1.6 mm.
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Fig. 3-7-1. Selection Chart No. 2 (JIS)

SERVICE HYDRO—CARBON (where 100ppm or less of H, or H:S is contained)
MATERIALS STPG38, STPT38, STPA23
MATERIAL GROUP 1.1, 1.9
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Notes: (1) Solid lines show the pressure-temperature rating of the flanges
in accordance with ANSI B 16.5 (1977)
(2) Dotted lines show the maximum operating pressure of the pipes
whose sizes, SCH’s, NOS, and materials are as indicated above.
(3) Marked with “ ” are classes whose CA is 1.6 mm.
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Fig. 3-7-2. Selection Chart No. 2 (ASTM)
SERVICE HYDRO-CARBON (where 100ppm or less of s or HS is contained)
MATERIALS STPG38, STPT38, STPA23
MATERIAL GROUP 1.1, 1.9

(°F)
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Notes: (1) Solid lines show the pressure-temperature rating of the flanges
in accordance with ANSI B 16.5 (1977)
(2) Dotted lines show the maximum operating pressure of the pipes
whose sizes, SCH’s, NOS, and materials are as indicated above.
(3) Marked with “O” are classes whose CA is 1.6 mm.
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Fig. 3-8-1. Selection Chart No. 3-1 (JIS)

SERVICE HYDRO—CARBON (where 100ppm or less of H, or H:S is contained)
MATERIALS STPG38, STPT38
MATERIAL GROUP 1.1
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(1) Solid lines show the pressure-temperature rating of the flanges
in accordance with ANSI B 16.5 (1977)
(2) Dotted lines show the maximum operating pressure of the pipes
whose sizes, SCH’s, NOS, and materials are as indicated above.
(3) Marked with “ ” are classes whose CA is 1.6 mm.
(4) Marked with ogg{que lines is the area in which no relevant
material can be used because of hydrogen partial pressure (Chart 2
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Fig. 3-8-2. Selection Chart No. 3-1 (ASTM)

SERVICE HYDRO—CARBON (where 100ppm or less of H, or H:S is contained)
MATERIALS A53GrA, A106GrA
MATERIAL GROUP 1.1

(°F)
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Notes: (1) Solid lines show the pressure-temperature rating of the flanges
in accordance with ANSI B 16.5 (1977)
(2) Dotted lines show the maximum operating pressure of the pipes
whose sizes, SCH’s, NOS, and materials are as indicated above.
(3) Marked with “ ” are classes whose CA is 1.6 mm.
(4) Marked with og;{que lines is the area in which no relevant
material can be used because of hydrogen partial pressure (Chart 2
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Fig. 3-9-1. Selection Chart No. 3-2 (JIS)

SERVICE HYDRO—CARBON (where 100ppm or less of H, or H:S is contained)
MATERIALS STPA12(C-1/2Mo)
MATERIAL GROUP 1.5

(°F)
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Notes: (1) Solid lines show the pressure-temperature rating of the flanges
in accordance with ANSI B 16.5 (1977)
(2) Dotted lines show the maximum operating pressure of the pipes
whose sizes, SCH’s, NOS, and materials are as indicated above.
(3) Marked with “ ” are classes whose CA is 1.6 mm.
(4) Marked with ogg{que lines is the area in which no relevant
material can be used because of hydrogen partial pressure (Chart 2
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Fig. 3-9-2. Selection Chart No. 3-2 (ASTM)

SERVICE HYDRO—CARBON (where 100ppm or less of H, or HS is contained)
MATERIALS A335GrP1
MATERIAL GROUP 1.5

(°F)
100 200 300 400 500 600 700 800 900 1000 1100
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Notes: (1) Solid lines show the pressure-temperature rating of the flanges
in accordance with ANSI B 16.5 (1977)
(2) Dotted lines show the maximum operating pressure of the pipes
whose sizes, SCH’s, NOS, and materials are as indicated above.
(3) Marked with “ ” are classes whose CA is 1.6 mm.
Marked with ogg{que lines is the area in which no relevant
material can be used because of hydrogen partial pressure (Chart 2
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Fig. 3-10-1. Selection Chart No. 3-3 (JIS)
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Notes: (1) Solid lines show the pressure-temperature rating of the flanges
in accordance with ANSI B 16.5 (1977)
(2) Dotted lines show the maximum operating pressure of the pipes
whose sizes, SCH’s, NOS, and materials are as indicated above.
(3) Marked with “ ” are classes whose CA is 1.6 mm.
) Marked with ogg{que lines is the area in which no relevant
material can be used because of hydrogen partial pressure (Chart 2
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Fig. 3-10-2. Selection Chart No. 3-3 (ASTM)

SERVICE HYDRO—CARBON (where 100ppm or less of H, or HS is contained)
MATERIALS ASTM A335GrP11
MATERIAL GROUP 1.9

(°F)
100 200 300 400 500 600 700 800 900 1000 1100
IR . . . . . . . .
250 =T ~N
> ™~ - 3500
~
\\ \\
~ —
C~s | ™~
51T o —SORI 60 T4H L 3000
200 =
\\\
____\ 5\\
3 N
~ L 1E A - 2500
~ = N
& 1c IR 1500LB
) ==L = < —1I5P.9 SCHIPO [10 \
> ™~ I~ \
o 150
o ‘\\\\\ N \
< L = L 2000
\\\ 3\95 \ \‘
“ - ~ YA
0 R _— \ \
Eé P T~ i 900LR R2IAN \ \
o | [T ~+=|105.1 SCH80 TRy \ L 1500
100 — - \
i D \\
UF N
~\~~\\\\\\~/ \\
H—— 600LB — ™~ A\
™ AN
52.5 T -+ —=-1 - ] 56.2|scH4¢ 14B N
50 = = ==
T TT————__ (08 o
— <
e S N 3001 sci20] 12B@E D T\ - 200
il e PN NS4 R N
20\ 4 300LB ~~ ]
O R e O MWOH SO
I p— —
150LB| Qo) | T———0" |
0 I¢D) — 0
0 50 100 150 200 250 300 350 400 450 500 550 600
TEMP. (°C)
Notes: (1) Solid lines show the pressure-temperature rating of the flanges
in accordance with ANSI B 16.5 (1977)
(2) Dotted lines show the maximum operating pressure of the pipes
whose sizes, SCH’s, NOS, and materials are as indicated above.
(3) Marked with “ ” are classes whose CA is 1.6 mm.
) Marked with ogg{que lines is the area in which no relevant
material can be used because of hydrogen partial pressure (Chart 2
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Fig. 3-11-1. Selection Chart No. 3-4 (JIS)

SERVICE HYDRO—CARBON (where 100ppm or less of H, or HS is contained)
MATERIALS STPA (2 1/4Cr-Mo)
MATERIAL GROUP 1.10
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(1) Solid lines show the pressure-temperature rating of the flanges
in accordance with ANSI B 16.5 (1977)

(2) Dotted lines show the maximum operating pressure of the pipes
whose sizes, SCH’s, NOS, and materials are as indicated above.

(3) Marked with ” are classes whose CA is 1.6 mm.

(4) Shaded portiog:}s the area in which the fluid is of the hydrocarbor
type and the relevant materials can be used in proper conditions
taking account of the effect of hydrogen partial pressure

(5) Marked with oblique lines is the area in which the relevant
materials can be used with CA = 1.6 taking account of the effect o1
sulfur. At temperature exceeding that corresponding to this area,

CA is 3.2
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Fig. 3-11-2. Selection Chart No. 3-4 (ASTM)

SERVICE HYDRO—CARBON (where 100ppm or less of H, or HS is contained)
MATERIALS A335GrP22
MATERIAL GROUP 1.10
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(1) Solid lines show the pressure-temperature rating of the flanges
in accordance with ANSI B 16.5 (1977)

(2) Dotted lines show the maximum operating pressure of the pipes
whose sizes, SCH’s, NOS, and materials are as indicated above.

(3) Marked with ” are classes whose CA is 1.6 mm.

(4) Shaded portio s the area in which the fluid is of the hydrocarbo
type and the relevant materials can be used in proper conditions
taking account of the effect of hydrogen partial pressure

(5) Marked with oblique lines 1is the area in which the relevant
materials can be used with CA = 1.6 taking account of the effect o
sulfur. At temperature exceeding that corresponding to this area,
CA is 3.2
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Fig. 3-12-1. Selection Chart No. 3-5 (JIS)

SERVICE HYDRO—CARBON (where 100ppm or less of H, or HS is contained)
MATERIALS STPA25 (5Cr—1/2Mo)
MATERIAL GROUP 1.13
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Solid lines show the pressure-temperature rating of the flanges

in accordance with ANSI B 16.5 (1977)

Dotted lines show the maximum operating pressure of the pipes
whose sizes, SCH’s, NOS, and materials are as indicated above.
Marked with ™ ” are classes whose CA is 1.6 mm.

Marked with o que lines is the area in which no relevant
materials can be used because of hydrogen partial pressure(Chart 2
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Fig. 3-12-2. Selection Chart No. 3-5 (ASTM)

SERVICE HYDRO—CARBON (where 100ppm or less of H, or HS is contained)
MATERIALS ASTM A335GrP5
MATERIAL GROUP 1.13

(°F)
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Notes: (1) Solid lines show the pressure-temperature rating of the flanges
in accordance with ANSI B 16.5 (1977)
(2) Dotted lines show the maximum operating pressure of the pipes
whose sizes, SCH’s, NOS, and materials are as indicated above.
(3) Marked with ™ ” are classes whose CA is 1.6 mm.
(4) Marked with o que lines is the area in which no relevant
materials can be used because of hydrogen partial pressure(Chart 2
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Fig. 3-13-1. Selection Chart No. 3-6 (JIS)

SERVICE HYDRO-CARBON
MATERIALS SUS321
MATERIAL GROUP 2.4

(°F)
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Notes: (1) Solid lines show the pressure-temperature rating of the flanges

in accordance with ANSI B 16.5 (1977)
(2) Dotted lines show the maximum operating pressure of the pipes
whose sizes, SCH’s, NOS, and materials are as indicated above.
(3) Marked with ” are classes whose CA is 1.6 mm, and marked with
" ” are classes whose CA is 3.2 mm.
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Fig. 3-13-2. Selection Chart No. 3-6 (ASTM)

SERVICE HYDRO-CARBON
MATERIALS ASTM A312TP321
MATERIAL GROUP 2.4

(°F)
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Notes: (1) Solid lines show the pressure-temperature rating of the flanges
in accordance with ANSI B 16.5 (1977)
(2) Dotted lines show the maximum operating pressure of the pipes
whose sizes, SCH’s, NOS, and materials are as indicated above.
(3) Marked with ™ ” are classes whose CA is 1.6 mm, and marked with
" ” are clasSses whose CA is 3.2 mm.
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Fig. 3-14-1. Selection Chart No. 4 (JIS)

SERVICE LOW TEMPERATURE
MATERIALS SUS304, STPL46, STPL39
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Notes: (1) Solid lines show the pressure-temperature rating of the flanges
in accordance with ANSI B 16.5 (1977)
(2) Dotted lines show the maximum operating pressure of the pipes
whose sizes, SCH’s, NOS, and materials are as indicated above.
(3) Marked with “ ” are classes whose CA is 0.0 mm.
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Fig. 3-14-2. Selection Chart No. 4 (ASTM)
SERVICE LOW TEMPERATURE
MATERIALS A333Gr1, A333Gr3, A312TP304
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Notes: (1) Solid lines show the pressure-temperature rating of the flanges
in accordance with ANSI B 16.5 (1977)
(2) Dotted lines show the maximum operating pressure of the pipes
whose sizes, SCH’s, NOS, and materials are as indicated above.
(3) Marked with “ ” are classes whose CA is 0.0 mm.
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Fig. 3-15-1. Selection Chart No. 5-1 (JIS)
SERVICE NaOH OR KOH
MATERIALS SUS 304
MATERIAL GROUP 2.1

o
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Notes: (1) Solid lines show the pressure-temperature rating of the flanges
in accordance with ANSI B 16.5 (1977)
(2) Dotted lines show the maximum operating pressure of the pipes
whose sizes, SCH’s, NOS, and materials are as shown above.
(3) Marked with ” are classes whose CA is 1.6 mm, and marked with
" ” are classes whose CA is 3.2 mm.
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Fig. 3-15-2. Selection Chart No. 5-1 (ASTM)

SERVICE
MATERIALS ASTM A312 TP304
MATERIAL GROUP 2.1

(°F)
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Notes: (1) Solid lines show the pressure-temperature rating of the flanges
in accordance with ANSI B 16.5 (1977)
(2) Dotted lines show the maximum operating pressure of the pipes
whose sizes, SCH’s, NOS, and materials are as shown above.
(3) Marked with ” are classes whose CA is 1.6 mm, and marked with
" ” are classes whose CA is 3.2 mm.
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Fig. 3-16-1. Selection Chart No. 5-2 (JIS)

SERVICE NaOH OR KOH
MATERIALS SUS304L
MATERIAL GROUP 2.3
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(1) Solid lines show the pressure-temperature rating of the flanges
in accordance with ANSI B 16.5 (1977)
(2) Dotted lines show the maximum operating pressure of the pipes
whose sizes, SCH’s, NOS, and materials are as indicated above.
(3) Marked with ™ ” are classes whose CA is 1.6 mm.
(4) Marked with o que lines 1s the area in which no relevant
material can be used because of hydrogen partial pressure (Chart 2
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Fig. 3-16-2. Selection Chart No. 5-2 (ASTM)
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Notes: (1) Solid lines show the pressure-temperature rating of the flanges
in accordance with ANSI B 16.5 (1977)
(2) Dotted lines show the maximum operating pressure of the pipes
whose sizes, SCH’s, NOS, and materials are as indicated above.
(3) Marked with “ ” are classes whose CA is 1.6 mm.
(4) Marked with ogg{que lines is the area in which no relevant
material can be used because of hydrogen partial pressure (Chart 2
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