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TABLE A-1B (CONT’D)
BASIC QUALITY FACTORS FOR LONGITUDINAL WELD JOINTS IN PIPES, TUBES, AND
FITTINGS Ej
These quailty factors are determined in accordance with para, 362-3.4 (a). See also para , 302-3.4(b} and Table
302-3.4 for increased quality factors applicable in special cases. Specifications, except API, are ASTM.

Spec. Class E; Appendix A
No. (or Type) Description 2) Notes

Low and Intermediate Alloy steel
A 182 --- Forgings and fiftings 1.00

A 234 Seamless and welded fittings 1.00

A 333 ‘ Seamless pipe 1.00
Electric resistance welded pipe 0.85

A 334 Seamless tube 1.00
A 335 Seamless pipe 1.00
A 350 Forgings and fittings 1.00
A 369 Seamless pipe 1.00

A 420 Welded fittings, 100% radiographed 1.00

A 671 , Electric fusion welded pipe, 100% radiographed 1.00

, Electric fusion welded pipe, double butt secam 0.85

A 672 , Electric fusion welded pipe, 100% radiographed 1.00

Electric fusion welded pipe, double butt seam 0.85

A 691 , Electric fusion welded pipe, 100% radiographed 1.00
Electric fusion welded pipe, double butt seam

Stainless Steel
A 182 Forgings and fittings

A 268 Seamless tube
Electric fusion welded pipe, double butt seam
Electric fusion welded pipe, single butt seam
A 269 Seamnless tube ‘
Electric fusion welded pipe, double butt seam
Electric fusion welded pipe, single butt seam

Seamless tube

Electric fusion welded pipe, double butt seam
Electric fusion welded pipe, single butt seam
Electric fusion welded pipe, 100% radiographed
Electric fusion welded pipe, spot radiographed
Flectric fusion- welded pipe, single butt seam
Seamless tube

Seamless fittings

Welded fittings, 100% radiographed
‘Welded fittings, double butt seam
Welded fittings, single butt' seam
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TABLE A-1B (CONT’D)

FITTINGS Ej

BASIC QUALITY FACTORS FOR LONGITUDINAL WELD JOINTS IN PIPES, TUBES, AND

These quailty factors are determined in accordance with para, 302-3.4 (a). See also para , 302-3.4(b) and Tabie
302-3.4 for increased quality factors applicable in special cases. Specifications, except API, are ASTM.

Spec. Class Ej Appendix A
No. (or Type) Description 2) Notes
Unalloyed Titanium
B 337 --- Seamless pipe 1.00 ---
--- Electric fusion welded pipe, double butt seam 0.85 ---
Aluminum  Alloy
B 210 .- Seamless tube 1.00 .-
B 241 --- Seamless pipe and tube 1.00 ---
B 247 --- Forgings and fittings 1.00 (9)
B 345 --- Seamless pipe and tube 1.00 ---
B 361 --- Seamless fittings 1.00 ---
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SP-4 and SP-5) Requird special consideration. The required theatment for special P- Numbers shall
be established by the engineering design and demonstrated by the welding procedure qualification.

@
3)
@)

A-Number from BPV code. Section IX, Table QW —442.
Maximum interpass temperature 600°F (316°C).
Maintain interpass temperature between 350°F - 450°F (177°C-232°C)

=

- IVNT

NY-8403-111 Y65k oslad 5 :
[ 85k o) , Aot g il 10033 wlpic

ﬁl.o ).f thu'- NI PLE.CYRY
TABLE 330.1.1
PREHFAT TEMPERATURES
Specifiec Min. Min. Tempeature
Base Weld Metal Tensile

Metal  Analysis Nominal Wall Strength,

P-Ne. A-No. Base Metal Thickness Base Metal Required Recommended
[Note (1)] [Note (2)] Group In. mm Ksi MPa °F °C °F -°C
1 1 Carbon steel <1 <254 <71} <490 m-- --- 50 10

>1 2254 Al All --- 175 79
All >7t >490 --- 175 79
3 2,11 Alloy steels <1/2 <127 <71 <490 --- - 50 10
Cr<1/2% >21/2 2127 Al Al --- .- 175 79
All All >71 >490 --- .- 175 79
4 3 Alloy steels All All All All 300 149 --- .-
12%<Cr<2%
5 4,5 Alloy steels All All All All 350 177 --- .-
2 1/4% < Cr<10%
6 6 High alloy steels All Al Al Al - - 300° 149°
Martensitic '
7 7 High alloy<stee]s All Al Al All .- ... 50 10
Ferritic
8 8.9 High alloy steels All All All All --- --- 50 10
Austenitic .
9A,9B 19 Nickel alloy steels All Al All All --- --- 200 93
10 .- Cr - Cu steel All All All All 300-400 149-204 --- ---
10A --- Mn -V steel All All All All --- --- 175 79
10E -«- 27 Cr steel Al Al AL Al 300° 149* --- .--
11A SGI --- 8 Ni, 9Ni steel All Al All All --- -.- 50 10
11A SG2 --- 5Ni steel All All All All 50 10 --- ---
21-52 --- --- All All All All ... e 50 10
Notes :
(1) P-Number from BPV code, Section IX, Table QW — 422, Special P — Numbers (SP-1, SP-2, SP-3,
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TABLE 302.3:3¢*
INCREASED CASTING QUALITY: FACTORS; Ec

Supplemesitary: Exammanon )
e Accordance Wllh “Notels)

)

(2)ta)-of 4 2)b)

(3}a).or {3)(b)

{1).and (23ta) or (331H)

1) and (3)a) of (3)b)

{2){a) or {2Mb) and 13)(a) or (3)(b)

NOTES:

1) Machine all surfaces-to ‘afinish of 6:3 am iR, {250.4uin. R,
per ASME B46.1), this increasing the e!fectweness of surtace
exartiination.

vASTM E 709 Judge e
$p-53, using reference photos inAS
Examine- al:
method, 165 Judgev
acceptabifity of- fiaws and: weld repa:rs ‘in-accordance: with
Table 1 of M5S SP-53, using ASTM E 125 253 réferenice
for surface- ﬂaws

(37 {a) Filly exaimine each casting ultrasonicaiyi in
ASTME 114,acceptmq 3 castmg on|

()

in Table 302 .BD
(4) Titles of standards referented in'this Table:aré s follows:
ASTM
E 114 Pra.c(ice'for ultrasomc Pulse Echo Straight- Beam T eslmg
" by the Contiact. Method
£'125 Referénce Pholugraphs for :Magnétic Particie Thdicafions
-on Ferrous-Castings
£ 142 Method for Cor olhn -Quality of Rad;ographuc Testing
E.165 Pracﬂce ‘for. Ligiiid: Penctrant Inspection_Method
_E 709 Practice for Magnetic Particle-£xamination
ASME

Quahty Standard for Steel Casungs fo Valves
and Fittings and Other Piping:Companents- Magnetuc'
Particie Exaimination-Methoed

sl Gy 7 sl

. TABLE 30233D0'
_ACCEPTANCE LEVELS FOR CASTINGS

Steet ASTM E 186

'Alummum & ASTM E155

“Copper; i -ASTM E'372

Mamnal Acceptance . Acceptable
' Eramlned Appﬂcable Level Discontin-
“Thickness, T ‘Standard  {on: Class) o vites

ASTME'9d6 1. “TypesA, 8,6

(1 in)

Stéel "ASTM E 446

T>25mm,

‘551 mfn

12in)

Categories A, B, ¢
7> 51 mm,

5 114mm

@Y,k

Steel ASTM E 280
T> 114 mm;
.S:305-vin
Qe iny

Categories A, B,iC

~-- Shown in keference
magnes:um radiographs

Godes A, 'Ba, Bb

Bronze ASTM E 310

Surface Textire 1Surface Roughnes; Wiviriess and-Lay)

Codes A and-B

-'NOTE

1) Titles of standards referenced i thls Tabile are as: follows

FASTM

E155 Referencé.Radiographs Tor Inspection of Alumitnum and

(€186 Reference 1 “for Heavy-Walled (2 to~4-‘/,'-ln
) 1 Steet Castings

£.273  Reference- Radiographs-for High:Strength Copper-Base
© 7" and Nickel:Copper Castings

7280 Refererice: Radlogr tis for ;Heéavy-Walled (4: 4, to-224in,
. (114 to 365:mm)):Steel Castings

€ 310 Reference Radiographs for Tin Bronze Castings

E 446 Reference Radiographs: ifor Steel Castings Up o 2 in. {51

mm) i Thitkdess
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7:1 Genoral-

For the: PUrpose of. detenmmn confonnance-‘wnh'

Jated valie : shall be
-Jast: nght hand digit used for expmssmg

. pameular method - of, measurement.
72 ‘Centér-to-Contact Su Haces: and Centér-to-
End
¥z Center-to-Comact Sudaces Other Than:
- Rihg: Joint
PS 10'and smaller:
INPS 12%nd larger,
1.2.2 Center:to-End '-(Ri‘n'g Joint)

'NPS 10 and- sma.llcr 0.03:n.
NPS 12 and larger 0.06-in:

ontact Surface-to-Contact Susface

.NPS 10 and smaller
NPS 12 and larger

7:3 Facings

4:3:1 Inside and ovtside diamétér-of Taigs aiid Sriali
tdngue dnd grodve :and feriale, 0.02 n.

%32 ‘Outside -diamgter, 0.06 in:Taised face; 0.03n..

7:33 Oulsuic dsameler. 025 in: rmsed face,
734 Ring oint Broove: lolerances *are: shown A
Table: 5;
7.4 Flange Thickness

NES 18 and smaller,
NPS,20 and Jarger

TUnless otherwise -tited, itolerances: are: equal plus and smidus.

2.5 Hub' Dlmﬁnsmns ‘and Weldmg Ends

.of welding néck. flanges

0101n.,, = zet0

b. ‘Regardless of toletarites
afid B;-the thickness of hiub
T bé.léss thai- 21149 of
s -of “the pipe 16 which the- flange
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... TABLE1A LIST.OF MATERIAL SPECIFICATIONS {CONT'D)
] ST Prossure- || Appln:ablc ASTM Spocmcatlons
Materisl “Nit minal Témperature S §
_Gioup | Dosln ation. Rating Table, | Fofglngs Cnstfngs . Pates
v(z';:s"' | mcr‘-wm-_x:b 2:25 182.Gr. f | A351Gr, CF¢ A 240 6f.347
A 240:Gr, 347H
"A 240 Gr. 348
I A -A'24D-Gr: 348H
26 | 25Ci-12Ni 228 ABBVCr.CHE
T ‘| &351.Gr. CH20 Ny
{ 236r-12Ni " | A240-Gr. 3085
| o . | A240%6¢300m
22 § 26c¢~20Ni 223, "A1828r.F310 | A%51.Gr. K20 A 240 Gr. 3108
1 N ‘A2406r310H
28 {:20cr-18Ni-6M0 2248 LA 182°Gr, F44. A'357Gr. CK3MEUN. | A 240 Gr. $31254
29Cr25Ni-IMo-N AB2.Gr. F51 A.240.Gr. 531803
| 25Cr7Ni-aMo=N A182:Gr. F53 “A 240 Gr. S32750
a4 “35Ni-35Fe-20Cr=Ch 2:3. B 662 Gr. NDB020 B 463 Gr, N0§020
28Ni-18Cr-Cu-Mo o A°351 Gi. CN7M ’
32 990N 232 | B-160 Gr.NO2300

B162:Gr. N62200

tQ@QNi—L‘ow c

\B160 Gr.ND2201 -

8162 Gr, NO220Y

"87Ni- SOCu B

164 Gr . No4a08

8564 Gr. No#4gp

8-127.Gr. NOA400

B5646r. Npss0n |

8-168-Gr.-NOB600O

aNi-d2Fe-21Cr |

B 409 Gr. NOBBOO

‘65Ni-28o-2Fe.

‘B 333 Gr. N10685

,sam-wm—tm

70Nf-16Mo—7Cr-5Fe
61N& 15Mo-16Cr
42NF 21.5Cr-3Mo-2: 3Cu

] N
B335 Gr. N10001

| B335:Gr. N10665

B8 573 Gr:N10003"
B'574°Gr. NOB455 .
| B'564 Gr. N0BB25 "

B575°G. N10278

B .443:Gr. N0£825
B333:Gr. N10003

B434Gr. ‘N10003

8:575 Gr. NOB455
B:424 Gr.-NOBE25

47N|-—22Cr—-9Mo- lBFs

2.33

B572:Gr; N0BOO2

| 8 435 &r. NOBO02

[25Ni-40Fe-21Cr-5o .

2330

B 672.Gr. NOB700

B'599 Gr..NOB700

s—25N|-21Cru Mo

2311

_B'649 Gr.-No8gde

| B.625 Gi. NDBDOS

2312

‘8621, Gr. Nog320' |
|/B:581.Gr..No6gBss .

B620 Gr. NDB320
‘8582 Gi. NO5985

(Tabfe 14" ‘Continues-&h next page, Notes. follow ‘Bt end of Table)
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TABLE 1A (CONT D)

GENERAL NOTES :

(a) For temperature limitations, see Notes in Table 2.

(b) plate materials are listed only for use as blind flanges (see para. 5 1). Additional
plate materials listed in ANSI B16.34.may also be used with correspondmg
B 16.34 Standard Class ratings.

{c) Material Groups not listed in Table 1A are intended for use in valves. See

ANSI B16.34.

NOTES: )

(1) Upon prolonged exposure to temperatures above about 800 F, the carbide
phase of carbon steel may be converted to graphite.

(2) Only killed steel shall be used above 850 F.

(3) Upon prolonged exposure to temperatures above about 875 F, the carbide
phase of carbon- molybdenum steel may be converted to graphite.

(4) Use normalized and tempered material only.

(5) At temperature over 1000 F,Used only when the carbon content is 0.04% or
higher

(6) For temperatures above 1000 F, use only it the material is hest treated by
heating it to a temperature of at least 1900 F and quenching in water or
rapidly cooling by -other means.

(7) Services temperatures of 1050 F and above .should be used only when
assurance is provided that grain size is not finer than ASTM No.6.

(8) Use annealed material only.

(9) Use solution annealed material only.

(10) The chemical composition, mechanical propertics, heat treatmg reqirements, and

grain size requirements shail conform to the applicable ASTM specification.

The manufacturing procedures, tolerances, tests, certification, and markinhgs

shall be in accordance with ASTM B'564.
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TABLE 2 \PRESSURE-TEMPERATURE RATINGS'* {CONT/D
Pressures:Arein psig

{Tabie 3 continues.on next page, Notes Tollow at-énd-aF Table!
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“FLANGED FITTINGS'
i ‘(: + Y Y ﬁ -
11 Foyr g I
90 deg. Elbow’ 90 dip. Eitigw T o Cross
Straight Size ‘ . Straight Size Steaighi Size

089°deyg. Elboiw

¢ ‘Cross
Reducing Size

Reducing Site

emnt,

ih ¥
- e rmd "
Fromview - Side'view JFront view Side view 2 o
Side QuilsrElbow .Sids Outlet Tee ' 45!!09 Leteral®
Striight Size " Strsight Size “Straight Sizs.

True “y*

Ecrentric Reducer

FIG.1 METHOD OF DESIGNATING LOCATION OF AUXILIARY CONNECTIONS WHEN SPECIFIED"
NoOtE:. C S . .
{1} Theabove tketches show views:of the samie fitting' and ‘represent fitings-with'symmetrcial shepes, with the exception of the

sidd outlet:elbow and the sldé-outict tee:|iraight’aizes). Sketches are’illustrative orily-and. do-notimply requiréd design (see
para. 6.12). ' :
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WELDING ENDS
IWeélding Negk Flanges, ‘No:Backing Rings}

37-1/2 deg.

025 miin.p”
+ 2012 dég, il

IOdeg tic!egﬂ 1
{012 min. radius - .

BTN, 4 212 den \ |

A

‘HG:. 3 BEVEL FOR'WALL THICKNESSES
‘GREATER THAN 0.88 in."®

NOTES: -
{1} See paras. ¢ B

the plpa to wh:ch the flenge is )omed and the :additiona!

Iope not axceedlng 1103 may 68 ainployed or, alternatively,
be: tapened, atthe sa ammum slope or less, from a peint-on the Weiding Bevel equal 10
the. outsida dismieter of the m ing. plpe: Slmllariy. when the greater thickness is provided jon the [nsids ‘of the flange, it shell
] ata’ lope ot exceedlng 17 3.

Hub.at the bavel may.
rnav be;provide
The

} 'mally onveach side; but the otstadditiona! thicknass
‘__ended mating pipe. See Flgs 12,13, and 14,

dol o> (il | ©033 v‘}‘m
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WELDING ENDS,
(Welding Neck Flanges).

__ ADDITIONAL THICKNESS FOR

‘WELDING TO HIGHER STRENGTH PIPE:

A8 degs e 1181,
14.deg.min. (1:4)

'bé joined aFe unequal; the value-of tshall at Igast-qual times
thur specified yield strength-of the flange, '
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 [Nve 7]
Q]

T A S slageild Slayl

Bliid-

1% o
LCN -l
3 3

J 3
s 3
[ B
k] 2
1 i
32 ®©
4

a8,

18

20"
a2t

GENERAL NOTE: Dirfigrisions aie'in.inches.

NOTES: L .
{1} This dimensionis for large ‘énd |

on,;socket welding, shdrlapped flang

{9y For. walding and bevel, see:par:
(10} For threads in thresded flanges, s
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NOZZLES WITHOUT
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Appendix: Status
A Requirements
8 Requirerients
¢ Réquirements (1)
] : ar ! :Requirements (1)
E Reference Standaras ‘Requireménts
F Precautionary Cansiderations Guidance {2)
G Safequarding Guidance (2)
H Sampfe: Calcu!ahons for Branth Remforcement ;G‘ufi‘d,ance
3 Norenclatire {nfdrmation
K _:Alluwable Stress foi- High Pressure. Piping : ‘Réquiremeénts (3)
L -Aluminum Afioy:Pipe Flanges ' ‘Specification (5)
M ‘Guiderte Classifying “Fluid- ‘Services Guidarice (2).
Q. Quality. System. Program Guidance (2)
v Allowable ‘Variations in Elevated Temperature Service ‘Guidaice (2)
X Metallic, Bellows: Expansnon Joints: Requ:rements
.z _:Requnremems (4)

, Preparatlo of Techmcal lnqumes L

(3) Contams requ: Y
4) cont.ams administrative requnrements

a-are available:

1(5) Contains.pressurestemperature fatings; matena ;,._‘dumensmns, and markmgs of forged aiummum alloy”

flanges.

0vera100 000 to 200; 000

‘Over 200,000-t0- 700,000
. Qver 700,000 to 'ZFQOQ?'OO'G_ ]
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" Branch’
Comection
[Note (4)]

>

N m 2 B

nm o row bb)

. o _Kterion e
Symbof Measws ) Acceplabia Vaiye Liml'

A ’-Eft:zn@-éfi‘i:rnperf_eqiiin_ Zem tno ev-dent :mperfecﬁon)’

Total:Jolnt thicknéss inchiding weld . iélnfé‘rcéniétr(,-
2T

%.12:5.m. Ry (50073in, iR, per-ASME Bao:a)
gl Thickness. Extérnal Wald: Réinforcernent’
<or Internal-Weld Protrusion
L%
370

16 thEs normin Al wal T hickniess of ‘the thinnes 'of two

‘let welds, heloht fs
terit or intérnal

protriision.
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DESIGN STRE

S8 VALL

LTING MATERIALS'
‘Spegifications:Are ASTM

Material

ﬂi_l_r‘r’ib‘é_fs_‘iing#a;en{hese“s3Re‘fg‘r-"tp (otes for

Size Rafge;
Diam., In.-

‘carvgnSieel

“Nuts
Nuts

* Nuts

Nloy Steel

‘Qr-‘ﬂ_i"O‘Mb
SCr.
Ce:Mo-v’

Cr-Mo
NisCr:Mo
CrsMo
Cr-fho

CF-tho’
Cr-Mo-V
5Cr nts:
C-Mo ‘nuts
Cr-Mg. mits
Cr-MoAuts

Stalnless Steel

316
378
304
304
pra)
321
347
347,
303 sol. trt.

1

2, 2H

2HM e
A, Hvy Hex' ..+

85

BC

87
443
L
ATALTE,

1726

B7 -
818
“BD

3
4
7

M

A 193

A320F BEM.CLZ. >1%.%1%
4193

A 320} 88:¢1.2
A 193

A.a‘z’ul B8C.Ci:.2
A 193] o
4320 BT ClL2  51%,51%
A320 BBFCL.Y ...

">’ '1?/.{;5':1?7,-

>2%, 8 1%.

(aag),
BHEY)
teriidg)
eay
ABg}
i
g
RCriy

a2y
(42b}

15)e0})
(15)(60)

Lis¥en

{sKe0)
t8f)15)(39)

162 1632

140 134
163 163
163 163

100 9.3
{(eantinued?
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I~ 0237 in,-nom.
0:207 in.min.

45m-

7/<m. °--‘_-?-“E’f"_-‘;"

1, - Reipforcement
7 26ne
: ; 1 {ra=ozE8in
f-'q.:zeé_’in,-’“"‘ # 5{,/%/;' ;/ _

4288 I S 47286 in.~ . 8.625in.0. 0.

=)
.

N

H301 Example 1. NS

0,235in. \

W

‘0.4227. 660, T
. - 0i282 in-min,

00, T

4

01@87'-in. nom,
0 601 ‘ip. min.

: Relnforcement
Zone

] L4 =4.603 in.

TSI YT

.. ’0,687 in. nom.

el 0:601 in-min.:| g
L N

'i W;_, / 77, f?,_?.‘ajs_azgt&;;,’

— 7,749 In;

S _12.-75 in. 0.0,
0344 in,

¢~ 000in.

€= 01014,

H303 Exsmpte 3 0.5007i /riomn:

0:500 In. riom, A ) 4
) 0438m min. S 1 \
. NSRS

2 31 Bt el 7315m =

~ ‘Reinforéement
=il zone

L4 - 0.545 {ﬂ

.......

16 in. OID:

c="040in »
} _“, —i0.0488 .

L " ? ] i _j 0.237 in~fiom.

* ""'C 015010 ) 02075:\ -min.

Wik Exampled  lm - 8:500 .-
L ip: - — 6‘/6 .
0,322 in, nom.
20:282:in.imin.

Reinforcerment
zong’

| tamo2ssin.

by 8625in.0.D,
06T in.

Cx 089, | Fe—— 43BT A St

FIG. H301 -ILLUSTRATIONSFOR EXAMPLES IN:APPENDIX H
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AN:NPS 6 Sehedule. 40°Braichhas iis-axis‘at'a 60
deg- ang]e to !.he axts of 3n NPS 16 Schedule 40 run

Sotution
. From Appendix A, S = 14!

Ty =500 0873) =043 .
7y = 0280°0:875) = 0:2454n.
T; &:0.500 in:
Ly =25 (5:245 - 0:10) + 035007 018625
This is greater, than-2:5, (0.438 =-0;10) = 10.845 in:

-500(16)
= T4 A00T(100) + SRV E00)

= 0274.n..

“The -required -ared’
Ai = (0279) (7:313) {2 - 0866)- = 2.2 sq in:
“The: réinforcement areain’ run wall
Ap = 7315 (0438~ 0,274 0:10) £-0:468'sqin,
i branch wall

00625qm

i;dcsngn con
“that:fhe- piping system.is to remain in service until all

s s o 6,623 - .
Ay = 0:500( 12— m) = 2.175 sq-in.

in-fillet welds
=-4(%)(%) ="0281 sq in.
“The totsl idforcemient area- = 2.986 sqin.

This totdl is gfeter than 2.27 sq in., so that o

sadditional feinforcenieiit is required.

-H304- EXAMPLE 4.

NS 8:rop (head' r).in.an-oil piping system has
~at=right anglcs Fig. H30i).~.Boﬂ1—
APIL 5L, Grade:A scamless. The

s are 350 psig at- 400°F. It is assumed

mhetal: thickniess, in both branch and -ui, in excess of
that-required by Ei.-(3a) of para. 304.1.2 has’ corroded
aviay 5o that area-Aj as defined il para: 304.3 (1) is
zeio; Whial reififorcemiént is reqmred for thié connection?

Solution-

‘From Appendrx A..§ = 16.0 ksi for API 5L ‘Grade
A (".l'a.ble_A—‘l) E = 1.00:for AP 5L seamless; (Table
‘A-1B),

N 450 (8 623)
= =20, 009) (1:00)#:2(0: 4) (350)

=-0.0935 in:

3507(4; 500)
16:000)1.00) + 2(0:¢) (350) ~

& = 43500 -+ 3(0.0488) . = 4.402 in.

‘Required Teinforcement .area-

4y =-0.0935:{4:402) = 0412 sq if.
Try ‘fillet: welds: only.
Ly=25(010935) = 0234 in.,

662:5(0.0488) = 0122 in.
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TABLE AT
BASIC‘ALLOWABLE STR, SSE IN TENSION FOR METALS‘
Numbers m Paremheses Refer to-Notes-for Appendh( A Tables, Speclf ca mns Are AS

- B U
at Metal Temperamre, °F (7)

SpEclﬁed Mln.

s e, L
Mitéral  Spec.No. 5V GPadd  Notes' T d 15100 '200; 300 400 500" 600 650

g
“Castiigs (2

Gray .
‘(';‘r'ay‘ L. B e, 207 (ge)(48)’
~Gray Y S iBeNON4E)

Gray ]

Gray .20 s 25 (Be)48)
Gray ;

Gray A2TE] e (8€)(48)
Gray A28 . B {Be)9IABY

Gray,
-Gray, 278, = (8EéM4B)

Gray A4S D ‘teEN9NEE)
Gray : (Be)w)(da) 41} . : ¥ | RPN
Gray 271 .. 18e¥@)(53) il 4o 40 sof 40 40 30 9|
Gray 4 e A (geaBy |

Gray (48 {aaid) we. 50 BD
Gray eENs3)y #2050 ... 50 50 :50) S0 80 50 soH

Gy . A s B 186)(48)

Gray A 4E . ABe)48) k . 60 6 e e
Gray 2 .. B0 Bel(53) 2 0 . 60 60 60| 60 60 0 80|
Cupala A RCDIC) NI T 6 b 8o, @0 &6 8o BY 80 80

malieable: : :

Maileable:  2A°47 woln |26 . s0 25 104 106 1602616 100 100 100
Feritic: ASEE o o ~{8ai9) 36 kB #0. 200 390 179 169 159 139 4L
dixiile '
Aiistenitic -7 J VO _{8d 1= 5 30 ;200
uetile " 2m,60 ' :
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“TABLE A-1 {GONT'D)

a0 0o 660 - esh 0 @30 00 %50 1000 1050 1100 Gade _Seec e
~ CarbonStee)
Pipe.and Tubes (2)
|137 130 ;118 ales 15 [T A 134
137 130 118 B Ins 2.0 Ads A 672
| 136 .. K25 APISL
138 . ... A28 APISL
135 128 123! 79 &5 as: 25 1.6 1,0 A379
J_he‘;‘.o : o . b e e Gr.A A53
. e e e “ A A3
fe 145 344 109 79 . A 587
A53
‘ L ) R _ A206
160 360 148 145 1¥4 107 79 45 28 L A135
’ 'A:369
APESL
I154 146 133 132 s ... K134
154 13% 133 iy 81 25 16 10 .AS50 A 672
|172 162 148 i 444 16 cl6E BE e es e e wes A134
17.2 162 148 145 144 12:0 1102 €S &5 2S5, ..l PO - A 524
- __ 1 A 333
i7:2 162 1ae 15 14A 83 65| 45 25 1% 10 A1 A333
. [ CASS AbT
. N o] ass AeT2
172 1620 148 185 1148 84 65| P T -3 AsT2
183 173 158 15 130 £5 AsTi
) A67Y
183 473 as8 155 154 130 63 A iz
A&T2
s : . AT39
L -A135
200 189 d%3 170 Ak 136° m.al &5 45 2.5 A524-
, A 53
o A106
L A 333
2000 189 A73 170 CI6S 4300 108[ £5. 85 235 16 A 334
A 369
A 381
APESL
Acontinifed}
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TABLE A-1.(CONT'D)
BAS]C ALLOWABLE STRE S N TENSION FOR. METALS!
Numbers-in Parentheses Refer to No{es for Appendlx A Tables, Speclllcatmns Are ASTM Unless Othermse lndlcated

Basic Allowable_Stress s ks! (1) at Meul Ternperature, F (7)

460 §60 €00  650) 700 750  H00- 850_ ‘900 950 . 1000, . 1050’ 3100 Gredé Sbec. Mo
Carbon:Steet (Corf'd)
Pipes At Tubes (D{Contd)
c AE39.
¢ . veeees 4D A139
B aee Xax API'SL
e . ¥4 A 381.
178 169 166 35S s W an ... YAB A381
210 “ PR <) ABESL.
2.0 cee YAH A381
184 174 163 164 . - . oo Y50 A38L
200 1ea 173 1720 168 23¢ A4 90 eS 45 25 . . CChS AT
L v N N ‘ €Be5 A 671
200 189 a73 170 168 139 114 §0 &5 45 45 16 0 - B65 A 672
' - tes Ab72
| - . - . - E A139
'22.0” . « i X52 APLSL
2.8 ‘o ; . y¥52 A8l
S17 0 205 187 deia 183 k8 420 93 €5 45 25
5iz. 203 ve7 1Ba 183 des AE0| 93 65 W5 WS ALk
229 2ib 19T 198 192 B 220 .
225 229 I 220 214 - - . . ~{-p70: A672
CMSHTO  A69)
-'23.7‘" e e : . ia . . v XS6 APT5L
237 s . : Y56 A38L
r K75 A8T1
229 236 197 194 192 157 2k 95 b5 45 25 26 104 N75 K672
L ems75. A9l
CK7s AN
240 227 207 204 202 . v e .l N75 Ai6T2
ans‘fs A691
teontinied).
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TABLE A1 (CONT'D)

BASIC AULOWABLE STRESSES lN TENSION FOR: METALS‘ B

), 8t Metal Temperatiire; ’°.F:»,‘7-’

0 800850 900. 950° 1oy 100 1100 1150 1200  Grate  Speci Mo

Low and lnlermediate Alloy Steet

Pipes- {2)

175 169 16 '8, 135 132 128 92 59 .. P2 A335
183 183 3] 134 1za 92 59 Y ¥ er A9,
. S A.335

1 138 B2 48 40 A369

: 138 78 9.2 5% 4b A'369°

i3 169 166 164 159 154 140 113 7.2 A5 L AB9)

7.0 163 456 149 146 142 139 135 132 125 100 2§ 24 Aa26
L L A 335

176 170 165 159 I%6 153 150 144 134 125 200 &3 40 24 A 426
7 WL 165 159 157 154 15T 148 142 131 N3 72 4% 28 185 11 CPL2 A28
1734 162 154 141 137 233 128 124 109 900 55 35 25 18 12 {Psb h42b
174 168 161 15.2 148 4 3 ; ), 70 S5 40 27 a5 P2 A4
182 3173 1@ 155 158 D O | A333
175 164 163 357 154 1 62 42 26 14 10 FP3 A 369
. . ) A335

180 175 17:2 A&7 Y6 156 1 T as 8 A 369
) . P11 A 335

180 63 42 28 L9 P11 A369
2000 197 185 63 42 2 ue 232 PAlr K691
174 172 173 58+ .43 8 96 13 S0 A'691
: - ] s A 335

7.4 1727 171 188 166 163 132 128 121 109 80 58 w2 29 1§ LOPSH A 335
Pst A-335

. A 363

] _ Fg: a5

A4 72 A7 A ¥4 &b 33 27 (L5-FPY A.369
9Cr, A 691

3% A335

50 10 120 80 7.0 55 80 27 EEIER2 A-369

178 A6 w0 S0 9E 85 4o 27 15 30 AB9L
feontinued)
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"
... Nunibers n‘Parentheses Réfer:to:
’ T Basis, Altowable Stréss 5, 1641}, at, Metal Femperatire, F
L T . . 3 Spec.
650" 700 d5p 800 @50 g9ub- 950 00O 1050 1100 1150 1200 250" 1500 Grade ~ No.
o ‘ Stamtesé Steel (31 (4
Plges and Tubes. 2
[ a3
Hee A%k 143 ad 180 AEF 13% 133 Gs e 50 360 ¥ 170 11 08 05 0¥ MR o a7
) ¥

) L o . . ) . TP3odk A 29
37 33 s D6 128 aad s 7@ & da A D2 i2e 2T 11 30 09 4TP304L A2
304L A58
c ol il R n . ) . R 3 _ Jrenes A'209"
a33 428 1zp H24 23 D8 115 WE 108 fez  #8 %4 a1 3s 28 1A 33 26 - TeRnst A2
' Torer A58
Jeeazt A%z
diea2l A'376
49 idh. 043 dad 46 DaE dd a1 6% ssd 4T a2 9 A5 a0 H{¥ednN Anz
LIP3ZIH A3TH
‘tPHa Aas1
CPK20 451
TPage A 208
TPAIOTH A 268
CPFioME A5l
Tb-8=24 A3T6
TPags A268
TPa0 A 268
TP420 A28
TR -A3g2
TP A 312
42108 A58
TP3i0 A 409

N _ ] .
[re3zl Az
L il e s e s e , } . 32y A58
179 175 17T 165 167 ‘160 362 66 6y BE Jk. 24 17 WX W08 65, 03 4TP321 A7
TP321 A doy
L : TPi09 ‘A31z
ks 183] 180 175 243 13® 225 03[ 85 65 50 28 2% 23 32 13 08 074 3098 A3se
L & TP309 A 409
i3 150 da¢ 188 e 2 2y o vs v S A4 32 23 a8 Y 10 08 CPFS K a1
Ccbntimitd)

R |
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PIPING REFERENCE

Nominal 90° zElbow 45° 2Elbow 180° Elbow Tee
Size (m‘iea) (m“/ea) (m*/ea)
{Inch) Long Short Long | Short Long Short m%ea

178
1/ 4
3/8
112
3/ 4
1

1-1/4

1—-12
2
2-1/2
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Circumferences Of Large O.D. Pipe For, Computing Welding Material
Circumference Of Pipe In Inches

Nominal WALL THICKNESS IN INCHES
g}*;: 376 .500 50 1.00 125 1.50 1.75 2.00
26 84.04° 84.82 86.39 87.96 89.54 91.11 9268 94.25.
28 90.32 91.11 92.68 94.25 95.82 97.39 98.96 1 §00:53
30 96.60 97.39 98.96 100.53 102.10 103.67 10524 | 106.81
32 102.89 103.67 105.24 106.61 108.39 109.96 111.53 113.10
34 109.17 109.96 111.53 113.10 114.67 116.24 117.81 | 119.38
36 11545 116.24 117.81 119.38 120.95 12252 | 124.09 125.66
38 | 12074 | 12252 | 12409 | 12566 | [12723 128 81 130.38 131.95
40 128.02 128.81 13038 131.94 13352 | 13509 13666 | 138.23
2 13430 | 135.09 136.66 13823 "1139.80 141.37 112.94 144.51 °
44 14059 | 14137 | 14291 144.51 146.08 147.66 149.23 150.80
46 146.87 147.66 149.23 150.80 15236 | 15394 | 15551 | 157.08
48 153.15 153.94 155.51 | 167.08 158.65 160.22 160.79 163.36
54 | 172.00 17279 | 174.36 175.93 177.50 179.07 180.64 182.21
60 190.82 | 191.64 193.21 194.78 196.35 197.92 199.49 201.06
2.25 2.50 275 3.00 3.25 3.50 3.75 400
26" 95.82 97.39 98.96 10053 102.10 103.67 105.24 106.81
28 102.10 103.67 105.24 106.81 108.39 109.96 111.53 | 11300
30 108.39 109.96 111.53 113.10 11467 | 11624 117.81 119.38
32 11467 | 116.24 117.81 | 11938 120.95 122.52 124.09 125.66
34 120.95 12252 | 12409 | 12566 127.23 12881 | 130.38 131.95
36 127.23 128.81 130.38 131.95 133.52 135.09 136.66 138.23
4.25 4.50 475 5.00 5.25 5.50 575 6.00
26 108.39 109.96 111.53 113.10 114.67 116.24 117.81 119.38
28 114.67 116.24 117.81 11938 120.95 122.52 12409 | 12566
30 120.95 122.52 124.09 125.64 127.23 128.81 13038 131.95
32 127.23 128,81 130.38 | 13195 133.52 135.09 136.66 138.23
34 133.52 135.09 136.66 138.23 139.80 14137 14294 | 1445
36 139.80 141.37 142.94 144.51 146.08 | 147.66 149.23 | 150.80
Surface Area And Circumferences Of Pipe For Computing Painting And Welding
Nminal Sprface Arga Oof Cicumfgrence . ) S\greface Ar_ea of Circumfgrences
Size Pipe Per Ijm, Ft. Of Pipe Nominal size Pipe. Per Lin. Ft. Of Pipe
Inches Sq.Ft_./L_m.FL In ]nghes Inches Sq. Ft../L.]n. Ft. In lnths
(Painting) (Welding) (Painting) (Welding)
1 0.344 424 2 3.34 37.7
1% 0.497 | 628 4 3.67 44.0
2 0.622 8.0 6 4.19 5027
2% 0.753 90 8 4.71 56.55
3 0.916 11.0 20 524 62.83
3% 1.047 12.6 24 6.28 75.40
4 1.178 14.2 30 7.85 94.25
5 1.456 17.48 36 9.43 113.10
6 | 1.734 210 {2 11.00 131.95
8 2258 28.0 43 i 12.57 150.80
10 2.81 33.77 Q0 | 15.71 | 18850
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-
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A gricl-sinatlermay B Turnishied with

ANSTE16.:25

* For information on beveling requirements for
strength pipe materials see ANSI B16.5.

flanges intended for use with -higher yield

e
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TABLE :AJCONF'D)
"_Mi\!!l‘h;l r_(é) G}@i! . “l".o«"s_ 200 SN 400 500 500
ABR
A3t 8 TP 130)36Y 525} 0 s T o7 WA 16X 352
<374l thick °
16Cr-8Hi tube A263 8 TPI0AL U4H36Y 1 . L "
18Cr-80ipipe A2 B ¥P304L - 70 167 J6.7 358 248 140
Type 304L A 230 A358 8 304L. )
16Cr:1 N2 Mo 1ibe ® JTP316L 414363
16Cr-120E2Mocide 8 Tess i+ 0 ws a7 de7 155 184 135
Type 3160 A" 240 8- “316L QI
1BCr-10N1T!: pipe A2
smis s Y dn, ahick . ) e i
ABCr-10N} n pipe 2% 6 TR32Y A2uhia0dias)- -43s]
- !
312 8 TP32IH A30M38) sl 1 96 w5 xer ae7 sz 267 61 152
L . -328%
A6 B TPIR "
23Cr130i %451 B [E) 325 &5. 28’ 187 ier 187 167 187 180
25Cri2bNt %451 8 ATINEBH3ISH 3N =325, 5 28 187 187 (187 187 187 180
1167-Ti tide A2EB 2 A1 o 30 . .
18Cr+§ twbe Ae8 1 435349} o a0, . v
15Gr-13R 2 No-CB #4515 F10M {28y 00 a0 e -
15Ce-BNi-2Ma plpe A376 8 16-8-2H ‘(26M31)05) 75 30 .
12r-Al tobe %0 184 177 174 472 168
136 e 3 ©0: g4 177 174 172 led
1601 10be, o 60" 195 192 150 18
18Cr-13Ni-3Mo pibe a2 8- TPIIL 75, At 2000 “Zoo 200 289 177 168
28Cr-20Ni plpe 4312 @ P10 EER O3
Type 3105 A 240 4.358 -8 43105 (zm(mlss)(m 75, 80, 200 200 .200 2007 200 192
25Cr-20Wi Hipe £809 @ TPiio (za)lsl)(!suse)
39)
‘A312 g, 30
A3se. B o B
:1ac ONET] Dlpe A376] 30)(36} B 5, <30, ‘260 200 760 200 193 183
S % Iné hiek i E
18Cr-15NT- i pie AADST B
23Cr-12W pipe 22 8 (28M35N3F w3s] .. B
Type 3095 A 240 358 8 ZRIGIU3BI3E) ~385) a5 30 200 200 200 200 200 192
23¢r-x2Nipipe A409 8 (28)(31H351(38) -3251 b
.0
18880 k451 B CRFg {2628} <42 30 30 200, -200 198" 75 164 157

Leiintidoed)
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Unless Otherwnse lndlca1ed

Specified Min: N
Strength, ksi Min.
o o k E 0, o= dempe
CWaers S G i os  FF(6) lenile  Nield 0100 200

A387Gr 26

VM, A-335, 3° 2 .
C-YMo A 3 P {58}
e iMo, A.36 y 2 o
- ALr-Ypio ) Ae 1167
AT387 Gr 12
LA RAY ) Ad26 cp2 7o)
15ilaMe A335 3 P13:
158iMe . A2 15 110) |
1Cr<YMo A 426 4 P 10}
5CrlMo-12%48i o826 : b 10}
3Cr:Mo Aa2e 10}
A A BT
20N
MG
ACriZ Mo

1%Cr-Y /;Mo
1Y% er-YMo,

) (FIN6T)
4387 Bresel Y

5Ci-sMo
5CrdiMo-St
seelpMosTi -
‘sCr-YpMo

9Cr1 f\ﬂo

200 187
D) -2 B3 200 165

As87:6r.20°Clf 1
o {continved)
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ns Are ASTI-Unless Dtherwise Indicated

Min:
Temp,
F

‘Specitied Min.
Strength, ksi Min,
————  Temp.

e Yielt 10 100

APISL
A38T

A381

> 2 in. ghiek)
A:299 -
{51 in.-thiek)

(51 i thick)

D70

LMSHTO

4s5377)

YT AN

-

B

ASTHER;

(518517

ASINES N7,

T)N77):

b}

(continied)
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1 rs,5b olesd & P
S 49 e geait
TABLE A1 (CONT/D) B
) BASICALLOWABLE STRESSES. INTENSION FORMET, ALS?
Numbers ih P‘a'i:e!it?iese_s:.R_ef‘e.’.r__tp.Npte_s'_”on. ppendix. A Tablés; Spécifications Are- ASTM' Unless Othérwise Indicated
e i - . Spetified Min. —
P-No. of Minc Strenath, kst Min:
o o SNo , Temp, == Teip.
Material “Spec. Noi (5 Gradd | -Netes: SFA6)  CTehNs, Yt Cig100 200 300
A 285 Gy. i AT34 3 . {BBE7) | & a5 7Y 150 146 142
A 285 Gr. & A6T2 ES -Adb 157U59)(67) : A5 23 150 146 142
Butt weld API'SE 841 A28 (Ba) 1| =20 45 25 150 150 145
Snilsi& ERW ARLSL 51 A25 {57259} B a8 25 1500 150 145
79 1 {57593 <20 K1 %6, 157 156 142
Ty er.a. ean. N2 as 30 160 160 160
A e o I I 48 36 164 1600 180
57)(59 <20 4B 30 160 160 160
AT53 A (5IN59) ~
. A 106 A 57 - -
A135 A (57)59) | -48 ElY Te0 160 160
A369 FPA 7
APj 51, A L57HE9NT7)
‘A-585.6r.0 Wi 186357 | B 50 27 167 164 160
A 285.65..8 AG72 1 ASQ {STHSIUBTY ‘B 50 i 167 164 160
A 285 Gr.C: a Sea 8b)S7Y | A 55 30 18,3 183 177
5 1 Gr.J¥ (573 ) 55 30 18.3 183 177
A'333 1 1 -
. A334 i 1, Aséitse =50 55 30 183 (183 a72
A 285°Gr.C A 671 1 CAsS 159)(67) A
(A2856r:C A'672 1, -AS5 LST59UED) A . ) )
A-516.Gr:55 A 672 1 €55 {57)(67) F 85 30 183 83 A
Aéia 1 {57)67) t 60 32 200 195 189
Ae71 1 R .
A b72 1 {57(67) B &0 32 20.00 195 189
AgI2 1 (S7)67) €
K139 31 B (8b) 1A §0 35 .0 200 200
:A135 1 B. 573059 B
‘A 524 1 Gr.1 (57F ~20 60 i35 20,6 200 200
A3 1 B! (5259
A 106 3 8 57 - E:)
A 333 :
A4l 3 6 457) 50 35 20,6 200 20,0
A 369 £ FFB 457) y
A 381, -8-1 Y35 ] A
API'BL 51 B ASTHEONTTY )
teortinied) red).
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remfon::ement ‘area'-*themfom, the connecl" N st be

Yy in. OD. réinforcing ring:

{measured along: lhe ‘run). Assume 1l ng-to be-cut
from a picce -of NPS8 ‘Schedule 40. AP1.5L Grade A
seamless plpe and welded 10/ the :connection -with ‘mirti-

7, =0322(0:875) = 01282 ifi.
Név.Lq =°25(0:0488) 0282 = 0404 in.,
or:275 (10535) = 0.738 in.
“Use 0234 in,
uth:ckncss within Lj)

X, 20238625 < 4.5) & 0.410°q .

o :50: 322)

Lieg dimension:of weld = 056 ]

= 0:228'in.

Xy =2 '/2);(0.2'2_‘8)2 = 0.052:5q in.

Total reinforcement ;area

Rcmforcemcm area-in :the- Fing: (cons;denng only the’

IR

H305 EXAMPLE'S (Not Tistrated).

jéorformmg tosketeh (1) of Fg 328:5:4D. The run-is
™ A 53 Gradc B scamlcss plpc The design: pressure

 ‘cdiTosion Allowance fis 0.
ment” required?

Sl

-No. Accordmg 10 ‘pafa. 304»3 Z(b) the: design is

adeq
o

2alcu
for

This total ‘réinforcement area s greater. than the
reqiced are; therel

& Slhedule 40 inin.(header) in Gl service; using a weld

A,; = Xk = 04624 in.

réinforcing.ﬁng 6[/. in-,'O.D.,

pe ai wel ed 10. the cornégtion with
| filler welds “would - ‘provide ‘adequadteé
reirforcemem for this cohnection.

;3000 1 forped stecl, socket weldmg
lmg as bccn swclded: at nght angles to anh NPS-

nic 1§ addmonai reinforce-

tion

quate 'to ‘sus1ain the'iriters
s are necessury e

Feau] ed, of - coursc. ihat
he'fui pipe 40 bc sahsfactory
0 mons'accordmgﬂio-Eqs 2) and (3).
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aluminiim - alloy. Schedule .80 ASTM' B' 241 '6061-T6 5 = 127750 and 1,.= 8.625¢
- “Thesreqired .aea

Aj = 77497, = 98804
The: reinforcement area.in rn wall:

Ay S7749 (03601~ 1275 ¢~ 0:00)

=BT - 98D,

‘Soltion  in|branch-wall,
From Tible A, § FKsi For Gride 6061:T6 - Ay~ 2(15503){0:438 = 86254 - 0:00)

(wclded) Pipe: and S == 57 K&ifor Grade 6063-T6
(wélded) ‘pad; both: a6'—320°F. ‘Frof Table. AIBE = # 137177251935
1.00 for ASTM B.241.

! sin} fing
“Leg dirtiensions:of welds ’

Aa= 0601 (74~ (57008000)

fillet- welds:

&

=2(1) (0:354) 4 20,){0.486) = 03362

lm-iéiéiminjfbmme;ﬁt;m = 3/638 - :1'2‘%4'-'75?1

‘eqlual :f;tbus
98:80g = 8638 - 12473(]

2353G°= BEH

[This is smaller than 25 =
1.695- m]
= o = 8,625 <2(0438: ,.ooo) =7.749 i - Bl also:
1 § = P
<7 160004 08P

fps “Thus
e P ="0:0386:(16;,000 +'0:8P). = 61833 0:0300P
-:Usm"g ‘the $ymbol -

0.961P = 6183
P = 6431 pig

we can briefly write which iis "the maximum permissible design pressure.
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'H300 TNTRODUCTION,

drés -éiven‘.)'

is spcc:ﬁcd !s addmona] rcanforcémcnl ncccssary? )

Solution

From Appendix ‘A;-S ‘="16.0ksi for-API 5L Grade
A (Table-A-1); E = l()OforAPlSLseamless(’l‘abIe
A-1B)..

0875)"= 02825,

T; = 0237 (0875),= 0.207 in.-

L= 25,(0.282 - 6:1).= DASSin
2025 (6207.<0.1) 4 0'= 0268 ins,
-wﬁipheygi,isjiess

%= 10268 in.

i

dy =45 - 2(07207 - 0:1) J/sin 96 dég = 4386 in.

dyzz= (0207 - 0) +{0.282 ~0:1)
+428672 = 24325

Use d) Of &, Whichever is gredier.

mples dre’intended | to mustmte thei

i A286 .

300.(s, 625)

= 316, 000) 1:00)+2(04); B0}, = 0.080 in:

oty =

300:(4:500)

HE000) (1.00) = 20047 o) ~ OO

-1}, =

£ =007 (0:2'—37);5=_{0.3166'ili..:br‘U.ZS', whichever is less

ief= 0166 in.

“Minimum leg-dimension

oFfiller weld "= 0:166/0.707 =0.235 in.

Thus, the reqiiired arca

Hi-= 0080 (3.286) (4 sin 90 deg) =-0.343.5q in.

“The[reinforcement -areain fon-wall

Ay:=:4.286 (0282 - 0,08 ~10:10) ='0437'sq.in.
in Branch wall

= 3(0:268) [(0:207 = 0:042) = 0.10} = 0.035 5q in.

L

in branth welds:
Ao =2(4)16.235)F = 0,055 sq.in.
The total reiifoicement area = 0.527 5g in.

“Tihis is:more than-0.343 sqin: so thal no additional
reinforcement.is required.to-sustain the iriternal pressure.

12 header (Fg: H30]) Both rin and: branch are of

mi 302 EXAMPLE 2, A_
“There is-an“NPS 8.biafich at fight afiglés to an'NP§
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TABLE A-1A

BASIC CASTING QUAL

ITY FACTORS £,

'These’-qu‘élity' factors are: determined.in accordance with para. 302.3:3(b). See also para.

302.33¢¢) and Table 302.3.3C for increased qi:

ality factors applicable in special cases.

_ Specifications are. ASTM.

‘Gopper 4o Copper Alloy

Nickel'and Nickel -Alloy:

- Aluminum:Alloy

B 26, TemperiF: Aluminum-alloy 'eagii'ngs‘

B &l Steamm bronze castings 0:80
862 Composition:bronze célst'ir‘gs« 0:80
B 148" Al:Bronze-and Si-Al-Bronze:castings, 0.80.
B.584. Copper.alloy castings h 0:80

(A 294 - Nickei and r'a‘i'ck’e’l.a|‘|i‘>y':c£§ﬁ‘ng's' 0:80

100

0:80

L E Apperidix A
~ Bpec.No: Description) 2y Notes
“Tron:

Kaz Malleable iron castings 1.00 ®

A4g Gray ilron castings 1.00° 9
A126 Gray iran castings 1.00 3]
A197 Cugola malléable; irer-castings '1.00 )
A28 : Gray, ivon ‘castings, o -1.00 9

A 395 Ductile and Territic-ductitd iron-castifigs 0:80 (97140)
AS571 Austenitic ductile iroh castings 0.80 (9)(40)
Carbion Steel

K216 Garbon stee! castings 0:80 19)(40)
A352 Ferritic steel.castings 0:80 {9)(40}
Low-and Intermediate-Alloy- Steel

A217 Martensitic atainless and oy castings 0:80. (93(40)
A 352 Ferritic steel ¢astings: 0:80 {9)(40)
A42p: Centrifugally: tast pipe :1.00 110}
- Stairless ‘Steel

A 351 Austanitic steel castings” 080 (92040}
K451 Centrifugally cast-pipe 096 . (10¥40)
A-487 Steel castings L0.80° (9)(40)

19140)
(9)(40)
(9)(40)
(9340}

193(40)

(9)(10)
(9140}

B.26, Temper ¥6, T7Y, Aluminurn alloy castings
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1 28.4.3 PIPE BORED FOR-ALIGNMENTS!
TRIMMING,AND PERMITTED MISALIGNMENT”

uél)f,._g.)l) TN 5l sanlio Jgab Jild (phga | plaabil JLasl Jde

o

£ dgpranch s

F16. K3285.:4 ‘SOMEACCEPTABLE WELDED BRANCH CONNECTIONS'SUITABLE FOR 100%
G e AbIoGH i k .
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305.2.3 Pipe for Severe Cyclic Conditions. Only

(a) Carbon Steel Pipe

the-following - pipe’ may be used under severe cyclic
conditions:

APl 51, Grade A or B, seamlcss

API 5L, Grade A or B, SAW
API 5L, Grade X42, seamlel

str. seam, E; 2 0.95
s

APl 5L, Grade X46, seamleés

APl 5L, Grade X52, se_amle&s‘

API 5L, Grade X56, seamlebs

APl 5L, Grade X60, seamle
ASTM A 53, seamless

ASTM A 106
ASTM A 333, seamless
ASTM A 369
ASTM A 381, E; 2 0.90
ASTM A 524

ASTM A 671, E; > 0.90
ASTM A 672, E; 2 0.90
ASTM A 691, E; 2 0.90

(b) Low and Intermediate Alloy

ASTM A 333, scamless

ASTM A 335

ASTM A 369

ASTM A 426, E, 2 0.90

ASTM A 671, E; 2 0.90

ASTM A 672, E; 2 0.9

ASTM A 691, E; 2 0.90
(c} Stainless Sreel Alloy Pipe

ASTM A 268, seamless

ASTM A 312, scamless

ASTM A 358, E; 2 0.90

ASTM A 376

ASTM A 431, E. 2 0.90
(d) Copper and Copper Alloy

ASTM B 42

ASTM B 466

S

Stee! Pipe

Pipe

(¢} Nickel and Nickel Alloy Pipe

ASTM B 16!
ASTM B 165
ASTM B 167
ASTM B 407
() Aluminum Alloy Pipe’

ASTM B 210, Tempers 0 and H112

ASTM B 241, Tempers 0 a

hhd H112
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F16.304.23 NOMENCLATURE FOR® MITER
‘BENDS

thiclaiess requirémients apply. A sthe’ mid=spanof the:
:bend, /2, at’ ‘the intrados,. cxlrados, ‘and.bend-centerline’
nirmum! thicktieds® at the “efid- tangents.

fadivs: The
shall not bié lessthan ¢ fequiferents: of ‘Para. 3041
fof siraight: pipe {seé “Figs 304:2:1);

304: 22 Elbows. Manufactured e]bows not in‘«accor—
darice wiih- -para. 303 shall be qualifie
“para: 304.7:2 or dcsxgncd i .accordance w;th para
304:2.1.

304:2:3 ‘Miter., Bends, -An-anguilar- offsel of 3 deg
or lgss (angle @ in F“lg 04?_3) does no requnre dcsngn
;consnderauon -as‘a miler “hend
pressure. desxgn of - muitiple:;
‘given m (3} and (b) below.

L Juasl

(a) Miliiple Muer Bénds. The mixirium dllowable
1 e “lesser: value calculated
5 (4a) and (4b). “These jequations- arc not
! i:-when 4 exceeds 225: deg.

SE(T c)[ . Tee

Py = (4a)
1 ’.;.I(T ¢} 40643 tanﬂ‘/rT{T c))

=SE(T‘€)I T -

(40

T, ’\(1_ o)+ 125108 Jralr - C)

L maximum; al]owable mtemal pressurc for rii-
tér. bends

Fy = figan Tadiis of p1pc using. Tiorninal wall T
= éffective radits of miték. bend defiried ‘as the
shortest: distance froi ihe:pipe Senter .line. to
ke intersection -of: ‘the. planes of adjacerit
riiiter” joints '

= same ‘as deéfined’in’ para. 304:1.1

fiter pipe' wall.thickuiess ‘(riéasured or-tiini-

‘mym pér p rehase spec:ﬁcauon)

angie of -miter cat

:angle of change in; direction at miter Jjoint

b1

For compliance with-this‘Code, the value of Ry shail

%

]
II‘ i II

“benot less than- that:gwen by Eq, 5):
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f/-mx.%(a MM} SLOTS.

INSULATION

-

_/"*"%-(ls: MM)
DIA., HOLES,

Fi6.6

TWO TYPICAL METHODS

HOLE TO BE AT .
THE TOP OF THE FILLET WELD,

—SPACING 3”710 6"
{8-15 CM),

€DGE .OF HOLE TO BE -
OUTSIDE INSULATION.

G.6
OF PROVIDING

RELIEF. =SLOT_S

& _.
4 9 1 (6 wm) TypicaL.

DIMENSIONS "X"8 "Y" ARE
DETERMINED BY THE |
ENGINEERING  DESIGN
-REQUIREMENT,

-

-

=

FIG. 7
SNUBBER ATTACHMENT
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13 MM

‘VERT_iCAL PIPE INSTALLATION

1 03 MiiTo DESIGN

\ l’-LOCATION ON ASSEMBLY.

.
— 2103 MM)TO DESIGN
LOCATION "ON ASSEMBLY.

TYPE IL

HORIZONTAL PIPE_INSTALLATION -

L - .
-5 {13 .MM) EITHER SIDE
OF DESIGN LOCATION.

. ---:-1;(13 MM}.TO DESIGN
LOCATION ON ASSEMBLY.
(1. Q. S
0 ) He
o |8
~ 14
".—m‘n-o-
I 1 +
TYPE 1T
BASE SUPPORTS & GUIDES AT

.—‘Zi 3 -CONTOUR CONTACT
SURFACE TO MATCH
_E_ - 'PIPING CURVATURE
'WIIH[N TOLERANCE OF
>\: £ o mm
BEND OR -
WELD ELL— .
TYPE I¥
TACHMENTS TO CURVED SECTION

_PIPE HORIZ. OR VERT.

’fﬂ

SHEAR LUGS FOR—]
RISER CLAMP.

(SEE PAR.3.8)

-
+ 4 013 MM) TO DESIGN
LOCATION ON ASSY.

giamo l’

CLAMP CONTACT—— . J e
EDGE. .
* FIELD 'SHIM TO ‘COMPENSATE
FOR MISALIGNMENT.
TYPE ¥
VERTICAL PIPE INSTALLATION !
FIGURE_ |

APPLICATION OF WELDED AT

TACHMENT TOLERANCES
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CLASS 1500 PIPE FLANGES, AND F

Fishied Fitting

5 Slay!

LANGED FITTINGS

OO IR Jir>
k :'iégim,nelgn,x [Note: (1))
© Siud BoitWith Nuts

, _TABLE 23 TEMPLATES FOR DRILLING:CLASS 1500 FLANGES?
2 2 |3 | & "5 T[] e r | 8 | @
S ‘ Lerigth of Botes [[1), (51
Drilling £3), 19} e
;.Y_iﬂbl'g"gné
o Diameter . 11 ] Famale}
“Nomine! | of. ‘Numbiar | Blamster 0:25 i, ~_aiso
Pipe :Bolt of ‘ of ‘Rnised Tongue.and’ Rin
Sie H Bots | | ‘BoMs | Face Groovs |  doint
B 3 4 % - 400
% o8 i % izs
L 100 4 % 475
Ve 100 4 % 475
i% EREY & i 5.26 550
2 100 & % 550" 575
2% 112 8’ 1 B00 8:25
3 125 8 1% 8.75 7.00
4 138 8 LV 2:50 215
5 8. 1% 975 9.50 §75
‘B 12 1% 10.25 10.00 10.50
-8 12 % 1150 1275
10 12 B 1325 1350
12 96" 2 14.75. 15.25
14 18 A 18,75
18 16 2% 18650
18 1. 2%, 20.75
20 16 3. 3228
24 16" % 2550

{1) Leangtty. of stud:.bokt -doas:riotincil
(2} Forother.dimensions; ses Tables:2
(3) Forflange bolt holes, see.pata. 6.5,

14} For'spot facing, see para. 8.6, .
{5} Bolt lengths not shéwn in Table are détermitied in actoidanch-w

thighal
435,

S e

ght ot.the points, Seaspard:-6:10.2.

‘(Not.o's “follow bn\hext:page)

ith'Annex F.-See.para.6.10.2. -
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WELDING E

NDS:

(Welding Neck Flanges Whh Backmg ngs)

»y

/ -:i,OHé’g‘;‘hni:
:C 3 o “0:42 min: radius
* * 05 Ain:: {tvote (1)l
'FIG. 10 INSIDE.CONTOUR'FOR USE WITH FIG.11 'INSIDE CONTOUR FOR/USE WITH

'RECTANGUEAR'BACKING RING™

A .= riofminal outside didmeter.of we!dmg énd;in.,
B =. nommal msrde dlametar of pips,
c
t

: No‘rs's

@ ‘Ses paras 67, 6 8, and 7.5 for detalln ‘and tolarafices:

{3) -See:Figs. 8 and 9'for weldmg end:details of welding, neck: ﬂanges.
{4) For dimensions, sée Table €,

TAPER BACKING RING™

P

elc. . -
) iultlpligd: by two'io coivert iAto teims of diarmeter
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J2ous sl Suiad (A9 )d OI)S padudie by

Radudny ‘on thu:lno o . -imeha on . :
Ond Outlet i Both Outtery Omo|RuA and Cutlet: “snd Both Ou'tiets

FLANGED FITTINGS

Radiing Toos

‘Rédocing on
Orie. Hun aiid Outiet

_ R-dudng on’
né Aiunand Branch

“$ids Outlst Elic

aducing fitting. Ths largest opening is:namad firét, .excapt that for bull head

rdouble’ branch eibows vhere: both branchis:are reducing,-the.outlet is the largest

8.in tha order indicatadiby. the sequanca -of the letters A,
_Athe sidb outlet is namad Jast;'and inthe case of theicross

ppara. 3.2).
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TABLE'2Z ‘PRESSURE-TEMPERATURE RATINGS'? {CONT’D)
‘ ‘Pressures Ave-in gisig .
Class 300

‘Matarial
Group { - i .
No. |11 [ 1.2 13:44.4]

is: [ a7 | 18 | 410 |93 |144] 2022,/ 23 |24 26 |28 |27

" RioySfeels. | Austanitic Stéels

WiCr=- | 1Cr-
R {Tvpes
347, | Typs | Type
348 (309 | 310

of [ cawsnstes | s |

{ 7206 |870.| 670
635 | 605 | 605
690 [570 { 570
555 | 535.| 535

760 | 750 | 750
750 | 730 | 715
730 | 675 | 835
[ 705 | 660 | 650

759.] 695 b2
750|655
730 | 640,

0 | 520 |'508 | 505
| 490 14801 480
480 {466 |-485'
470 | 455.] 455

865 | 540 | 640
605 | 605 | €06-
530 | 590 | 590
. 570 | B70 | 570:

|-460 | 445-]:448
1 455 | 435} 435,
0 | 445 | 425]-426
51 430 | 415: | 415

530 | 530 | B3O
510 | 510 | 840
1 485 | 485 | 485
450 | 450 | 450"

| 385:1.385:| 386
365 |'335 350
360. | 290|335,
1 325 |'225 | 2000

- 345 | 380
| 215 | 225
190 | 180 | 200
95 | 115

§0 | 105

275 | 170, | 245
35 55 ]

170 | 130 | 205
125 | 100°| 160"
95 | 89120
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PIPE FLANGES AND.FLANGED FIFINGS ASME BI16:5-1996
TABLE 18 LIST:OF BOLTING SPECIFICATIONS
Applicable ASTM Spei 1
e e 30'""9"“""“'31" N R
High Strength Antermediste:Strangth it Nickel und Spécial Alloy
Note (2]}  MNote (3)) ) Note tall INots {5))
Spec: ) ] ) ) Sym. SPac. B
No.  Giadde Notes | Grade  Notes’ No.  Grada. _Grads  .Notes
A3 B . 85 88 CI1 p tieE
A193 B16 85 BBCCLT (8 o o
) B6X e BBMCY (B 1 8988 " {(Bye
asam 1w 1103 B7M oy BgTCL qe .
A320  17A {10} B8.Cl2 1 BA 18) § B:385 Ntosss )
A320 78 {10} BiCC2 i BBCA. G} 1
A320  L7C {10) BIMCLZ  ti1) 8aMA ® B40B ... 2ie)9
A 320 143 {10y BETCL2.  (11) BETA 16}
" ) Ba73 ., m
As&  BC A320-  BaCI2 (i) AZ07 12)
A 354 8D A320 I, [ABIR : B:524  N0278 (D)
A320°  BAF G2 1) A320 BB CI 1) :
ASi0 620 . . A320  BBMCL2 (1) A30 BBCCHT (B
ASd B2 . A320 geTel2z o [ A0 saMct s
A'S40 823 .. 4 Ad0  BSTOA 8
ASd B2 . Addg LLE I
651 (TR §
86 e ‘
GENERAL.NOTE: Bohing matérial shall not:bé:used beyond temperature-limits-specified in the governing. coda.
ibited.
1l fisted. materials.and gaskets.
Thse bolting atenafs ay-be used with sil fisted materials an:gaskets, prowded it'has been varified thata ealed joirt

canbe rn'almamedtundar' rated working pressure and -termperatir,
These b Jtmg matenals may berused-with. ali listed ‘materials- but
for-require gaskel pract!ces.

This austenitic stainless rmeterial has been carbide solution:reate
material,:

Nuta may be machlnsd from the e material 6r may be of a'¢
bmanly set at 500°F, unle

'mper ad erse\y aﬂems des:gn stress in?

conditions fh the same specification andcertifies their finaltens
réquiraments: for oné of ‘the cther. permitted conditions,
{10)
(4E)]

{12).

material..
This carbon-steel fastensi-shat not be wused above 400F of below
'heads shall fiot ‘be used.

{73 nghed.and tempered Holts : are
' & a5 .those for bolts.

inte: ed for hightemperature- servnce with
Pressuré Vessel Code, Section )i matenels which]

may also.be-used:

{14) -
(15)

“This fermitic material is intanded for low temperature sarvice. Use 'A194 Gr
This austenitic stainless material has been carbide: solution:irgated’and sir:

8.
-gre limited to- Classes ‘150 and 300 joints. ‘Sée para. 54.1

‘These' matenals may beé used as bomng with comparabla-hickél and' spatial altoy paﬂs

H but not strain hardened. .Use A-194 nuts'of corresponding

ompatible- grada of ASTM A 194,
55 material has- been annaaled, sotution annealed. or hot
he creep rupture ranga.

7-nuts;
Use A 194 nuis of ‘corresponding

i~ 20°F. See-also. Note (4). 'Bolts with dFitlad or undersizéd

4194 Grades'2 and ZH, Mechanical'braperty requirements

ustenitic:stainless steel:

also meetthe requiremerits of the listed ASTM specifications,
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TABLE1A _LIST.OF MATERIAL SP!

ECIFICATIONS (CONT'D}

X 4,9’ &5’.'&5“)‘}‘{ ) . ‘:a),aob_u;

Miterial
Group,

Prossure-
Temperature’

Applicablis ASTM Spocitications’

rgings

Castings Plites

313

318 |47Ni=226r-19Fe=6Mo

8:582.:Gr. ‘NOB0G7.

345. | 33Ni-4ZFE-2CF

8409 Gr. NoBS10

316 | 3Ni19CekS)

2348 |
- 2318

NOTE: T o - .
(1) ASME Boller aitd Pressiirs Vessél Cotlé, Saction it tiatarials, whichi

tofis, may also-be used.

Iso theet the requifaments of the listed ASTM specifica-

B 536 Gr.NOB3%0
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“TABLE 1A LIST'OF MATERIAL SPECIFICATIONS

Moterial

Growp. o

Nomingl
Dasignation

Pressura-
Temiporature
‘Rating Table.

Applicable ASTM Specifications’

“Forgings

Castings

Plates

1t

1T

r LF2

‘A 216:Gri WCB

A 615 Gr. 70
| A516.6r.70
JAB3TCL1

12

212

|.A 350/Gr: LF3

| & 218,66 wee

A352 Gr. LCC
A:352 Gr. LC2
-A 352G/ LC3

|az036.8
{A2036Gr.E

13

| A352:Gri LCB.

| A516 Gr. 65
| A616°Gr. 85

A203Gr. A
A 203G D

14

le-si
| C-Ma-Si

A0 GrAFI LY

A 515 Gr. 60
“A'516 Gr. 60

15,

c-YMo

T
A182 Gr: 1

{A2176n

wes
. LC

| Ai204Gr. A
| A 204 Gr.B

1.7

} C-Y5Mo
Cr-Mo

Ni=YCr=-Y,Mo

1 A18267. £2

A

1.A217 Gr. WCa

‘A 217 Gr. WCB

A2046Gr.C

1.9

L WN-YCe- 1Mo

| & 182°6r. F12 61 2

A G B2

A7 G WCB

1A38IGr.11CL2

1:10

A82 Gr. F22.C1.-3

A°217 Gr. WC3

1 azs76r.2201.2

113

’ SC,r—:i/_’,Mo

A 182 Gi. F5

A:182 Gr. Fba

. aCr=1Mo

| A182°GE FB

‘A217 Gl’.cs

§ 18Cr=8Ni

3, F304

A182: ;
r: F303H:

A 182

_#,3'51--6&. CF3
A 351 Gr. CF8

A 240 Gr. 304
A 240'Gr. 308H

1 a6ce-12Ni-2M0.

' 18Cr-13Ni-3Mb

19Cr-10Ni-3Mo

A 187 Gi- F318
A:18:Gr. Fa16H

A'351 Gr-CFaM
A351Gr. CFaM

| A351-Gr. CGBM"

1 A:240 Gr, 316
| & 240 Gr. 316H

A 240 Gr. 217

23

1 18Cr-8Ni
1 16Ct-12Ni<2Mo

1 A1B2Gr

A 183 Gr. F3D4L

| A 240 Gr. 304L
.1 A 240 Gr. 316L

ABCr-10NI=Ti.

1 A-280.Gr. 321

A 240 Gr. 321H
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TYPES OF EXAMINATION FOR EVALUATING IMPERFECTIONS
i Type of Examination

. Liquid Penetrant Ultrasonic or
Kind of or Radiographic
Imperfection ’ Visual Magnetic Particle  Random 100% _

Crack

Incomplete penetration
Lack of Fusion

Weld undercutting
Weld reinforcement
Internal Porosity
External Porosity
Internal Slag inclusions.
External Slag inclusions
Concave root surface

Note:
1) Evaluation, any necessary repair of imperfections, and examination of
additional items shall be limited to the requirements of para 341.4 unless .
more stringent requiremenis are specified \by the engineering design.
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TABLE A-1B (CONT'D)
BASIC QUALITY FACTORS FOR LONGITUDIN, L WELD JOINTS IN PIPES, TUBES, AND
FITTING,

These quailty factors are determined in accordance with bam, 302-3.4 {a); See also para, 302-3.4(b) and Table
302-3.4 for increased quality factors applicable in special cases. Specifications, except API, are ASTM.

Spec. Class EJ Appendix A
~ No. (or Type) Description 2 Notes
Stainless Steel (Cont’d) :

A 409 - Electric fusion welded pipe, double butt seam 0.85 ---
.- Electric fusion welded pipe, single butt seam 0.80 ---
A 430 --- Seamless pipe 1.00 ---
A 789 --- Seamless 1.00 .-
--- Electric fusion welded pipé, 100% radiographed 1.00 -
--- Electric fusion welded pipe, double butt 0.85 ---
--- Electric fusion welded pipe, single butt 0.80 .-
A 790 --- Seamless 1.00 . ---
--- Electric fusion welded pipe, 100% radiographed 1.00 ---
--- Electric fusion welded pipe, double butt 0.85 ---
--- Electric fusion welded pipe, single butt 0.80 .-
Copper and Copper Alloy
B 42 --- Seamless pipe 1.00 ---
B 43 --- Seamless pipe 1.00 .-
B 68 --- - Seamless tube 1.00 ---
B 75 --- Seamless tube 1.00 .-
B 88 .- Seamless water tube 1.00 ---
B 280 --- Seamless tube 1.00 ---
B 466 .- Seamless pipe and tube 1.00 .-
B 467 .- Electric resistance welded pipe 0.85 .-
--- Electric fusion welded pipe, double butt seam 0.85 ---
--- Electric fusion welded pipe, single butt seam 0.80 ---
Nickel and Nickel Alloy
B 160 --- Forgings and fittings 1.00 ®)
B 161 --- Seamless pipe and tube 1.00 ---
B 164 --- Forgings and fittings 1.00 €)]
B 165 --- Seamless pipe and tube 1.00 -
B 166 --- Forgings and fittings 1.00 &)
B 167 --- Seamless pipe and tube 1.00 ---
B 366 --- Seamless and welded fittings 1.00 (16)
B 407 --- Seamless pipe and tube 1.00 ---
B 444 --- Seamless pipe and tube 1.00 ---
B 464 --- Welded pipe (.80 ---
B 619 --- Electric resistance welded pipe 0.85 ---
--- Electric fusion welded pipe, double butt seam 0.85 ---
: --- Electric fusion welded pipe, single butt seam 0.30 ..
B 622 .- Seamless pipe and tube 1.00 ---
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TABLE A-1B
BASIC QUALITY FACTORS FOR LONGITUDINAL WELD JOINTS IN PIPES, TUBES, AND
F]TTING;S;] ’

These guailty factors are determined in accordance with

Ej

ara, 302-3.4 (a). See also para , 302-3.4(b) and Table

302-3.4 for Vincreased quality factors applicable in special cases, Specifications, except API, are ASTM.

Spec. Class
No. (or Type)

Description

Ej Appendix A
2) Notes

Carbon. Steel
APl 5L

Seanless pipe
Electric resistance welded pipe

Electric fusion welded pipe, double butt, Straight

or sairal seam _
Furnace butt welded

Seamless pipe
Electric resistance welded pipe
Furnace butt welded

Forgings and fittings
Seamless pipe
Seamless pipe
Electric resistance welded pipe
Furnace butt welded

Electric fusion welded pipe, single butt, Straight

or sairal seam .
Electric resistance welded pig
Electric fusion welded pipe
sairal seam
Seamless pipe
Forgings and fittings

Spiral welded pipe
Seamless and welded fittings

Seamless pipe

Electric resistance welded pi
Seamless tube

Forgings and fittings
Seamless pipe :
Electric fusion welded pipe,
Electric fusion welded pipe,
Electric fusion welded pipe,

Straight or

100% radiographed
spot radiographed
as manufactured

Welded fittings, 100% radiographed

Seamless pipe
Electric resistance welded pipe

Flectric fusion welded pipe,
Electric - fusion welded pipé:,
Electric fusion welded pip!:,
Electric fusion welded pip!a,
Electric fusion welded pipe,
Electric fusion welded pipe,

100% radiographed
double butt seam
100% radiographed
double butt seam
100% radiographed
double butt seam

1.00
0.85
0.95

0.60

1.00
0.85
0.60

1.00
1.00
1.00
0.85
0.60
0.80

0.85
0.30

1.00
1.00

0.75
1.00

1.00
0.85
i.00
1.00
1.00
1.00
0.90
0.85
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P * NOTE:
mux A RM—I Morome | l_ MARINE '—l—l THE OPTIONS SHOWN BELOW FOR PIPING
| I | TERMINAL | 1 msTALLATION | L WITH]N-COMPANY PROPERTY LINES APPLY

I S R i___]‘__l

f—

TO THESE INSTALLATIONS ALSO.

B3I}

[N

T{OPTIONAU} |

3 POWEH BOILERS IN A(X:ORDANCE
WITH BPV CODE SECTION 1 AND
¢ BOILER EXTERNAL PIPING WHICH IS

. .
- — ¥

REQUIRED 'I?O CQNFOlRMTO B31.1

-

PACKAGED REFRIGERATION
PIPING DESIGNED AND CON-
. STRUCTED IN ACCORDANCE

WITH.B3L3 OR B31.5

PACK AGED EQUIPMENT PIPING

-

TUBES, TUBE HEADERS,
CROSSOVERS AND MANIFOLDS

TO THE HEATER ENCLOSURE

1

EXGEPT PACKAGED REFRI-
GERATION PIPING.

e e |

o

PRESSURE VESSELS, HEAT

PRESSORS AND: OTHER FLUID
HANDLING OR PROCESSING
EQUIPMENT, INCLUDING IN~

- TERNAL PIPING: ANDCON-

_NECTIONS FOR EXTERNAL

|
|
|
|
| OF FIRED.HEATERS, INTERNAL
|
|
I
|

- * PIPING
.
: l 4. ‘ ,OTHER PIPING EXCLUDED BY-PARA.300.1.3
— ] -
I _ L
— L_‘_;__ My _
NOTE:

WHERE PIPING 15 SHOWN BOTH wiTHIN , | |,
AND OUTSIDE THE SCOPE OF B33 |
AN OPTION IS PERMITTED l

|
|
|
|
|
|
|
I
|
|
!
|

‘ l
EXCHANGERS, PUMPS, COM- |
|
I
|
|
|
!
Jd

PIPING LOCATED ON COMPANY PROPERTY
SET ASIDE FOR PIPELINES COMPLYING
WITH OTHER CODES OR GOVERNMENT
REGULATIONS

LA

miteeess. B IPING WITHIN THE SCOPE OF 831.3 l

PIPING QUTSIDE THE SGOPE OF B31.3
— — — — = PLOT LIMITS OF FACILITIES
—_— - COMPANY PROPERTY LiNE
—— PROPERTY SET ASIDE FOR.PIPING WITHIN
OTHER CODE OR GOVéRNMENT REGULATION

F16. 300.1.1 DIAGRAM ILLUSTRATING SCOPE:OF B31.3 PIPING
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