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NOTE: .
THE OPTIONS SHOWN BELQW FQR PIPING

| TANK FARM | | TequiNal | | INSTALLATION WITHIN CCAPANY PROPERTY LINES APPLY
L Joegxr Jb -—T"‘ - l‘/m THESE INSTALLATIONS ALSG.
I - - . . ] -
13 13 v 1 .
* B4 H
i MU
i) i__l—'_—'——__’_———'—————l
. | 4Bkl rower sosrs naccoroance | |
! - —_ TioPTiONAL) WITH 8PV COOE SECTION | ANO ,
l ———t:i_ — 3 | ¢ BOILER EXTERANAL MPING WHICH 1S
- REQUIRED TQ CONFORM TO 831.1 |
~f PACKAGED REFRIGERATION ]
PIPING OESIGNED ANG CON—
STRUCTED ™ AcCoRDancE | |
o . 4% wITH 831.3 OR 8318 [
r PACKAGED EQUIPUENT PIPING | |
| =% EXCEPT PACKAGED REFRI-
[ GERATION PIPING. [
[ ‘ _ » ‘ |
! TURES, TUBE HEADERS, [
A CROSSOVERS ANO MANIFOLDS . <> _
T OF FIRED HEATERS, INTERNAL PRESSURE VESSELS, HEAT |
TO THE HEATER ENCLOSURE EXCHANGERS, PUMPS, COM~
1 - PRESSORS ANO OTHER FLUTD | | |
, MANDL.ING OR PROCESSING
l EQUIPMENT, INCLUDING IN- I
I* / TERNAL PIPING AND CON-~ l
NECTIONS FOR EXTERNAL
 maaaren i PIPING o |
- g |
I P M —" I g OTHER PIPING EXCLUDED SGPARA, 200.1.3
l- l —1 y 8 A [
l Lo T b
I § B R § .j‘____.__.._...__i_.._.__._..l
moTE L 1Pt ‘on' N COMPANY PROPERTY
WHERE PIPING IS SHOWN BOTH WITHIN : PIPING LOCATED ON ANY PROPER
" "; o!urs:::me woPE Qs B3L3 | ] SET ASIDE FOR PIPELINES COMPLYING
T - WITH OTHER CODES GR GOVERNMENT
© ANCPTION IS PERMITTED REGULATIONS N
- LzcEND- o :
e PIPING WITHIN THE SCOP€ OF 8313
PIPING OUTSIDE THE SCOPE OF 8313
| == — — PLOT LBUTS OF FACILITIES
\ e e COMPANY PROPERTY LINE
C——- PROPERTY SET ASIDE FOR PIPING MTHIN
OTHER CODE OR GOVERNMENT REGULATION

FIG. 300,11 DIAGRAM ILLUSTRATING SCOPE OF 8313 PIPING

b gmeislo

O 7

Slge (prmsdige g

&



£ 1 Ol o et Shudnle 3T 9 (5 )Uubga (pezil
'ASME/ANSI B31.3 shillwl pubuly ¢ Iaio sl algy) Luady sylSibea

o3> JUadl CuiS o o

ol oS o b - Al
\;x_m.‘fha..:)ao O3l C).)A-IB LJ)J.._; )3 aY ¢EFy UI)}A dl.na.'»l\:_u.mf_»)ua

ol ooub a3l 302, 3. 4

039 58 aadaS o9 b - oo
CRVESNY T 302.3.4 Js32 0> 039 381 wmaaS g pd D1 Ginl 381 Hhea

REIOTY

Al

www.iran—mavad.com

Slgo Guwdiges 9 Olgamiils @2 o



o ol eyt shadule)T 9 Goluben yazil
'ASME/ANSI B31. 3 sl golnly ¢ dzio ¢l ag) cuaig d)(imqo

b Kiwiud 9 1 g cld Al JSob s g2 338 Sl ¢ (Shol oS 1 yo.

_ TABLE A-18B .
BASIC QUALITY FACTORS FOR LONGITUDINAL WELD JOINTS IN PlPES TUBES, AND FITTINGS
These quality factors are determined in accordance with para. 3023.4(a). See aiso para. 3023.4(b) and Table 502.3 4
for mcreased quafity factors applicable in special cases. Specifications, except AP, are ASTM.

Spec. L.Class | - . E . Appendix A
~ Na. . (or Type) : Description’ ) @) . Notes
Carton-Steel . = .- . . - .
APL St - Seamiess pipe o .00 e
.- N ) Electric resistance weided pipe . 0.3s .
. - Electric fusion- welded pipe, double dutt, straight - 0.95 )
. - or spnral seam . )
quqeﬂbyttwdded_; .- ‘ 0.60
A $3 " Type S _ Seamless pipe . 1.00
Type € " Electric resistance weided pipe - . 0.8% ven
Type F Furnace butt welded pipe . 0.60 .
A 108 . Fargings and fittings ' 1.00 ' @
A 106 cee ‘ Seamless pipe © . L00 - :
Alze | e . Seamless pipe:. . A 1.00 UL
: e - Electric resistance welded pipe 0.35 :
.. Fumnace butt weided pipe 0.60 e
Alla ven Electric fusion welded pipe, single butt, straight . . 0.40 e
or spiral seam . ’
A 135 i .. *  Electric resistance welded pipe 0.8 .
A 139 T e Electric fusion welded pipe, straight or 0.30
A 179 C e : Seamiess tube . 1.00
A 181 : ces Forgings and fittings 1.00 )}
A 211 .. Spiral ‘welded pipe S 0.75 ..
A 234 e Seamless and welded fittings " 1.00 . e
A333 . Seamltsspupe ’ . 1.00
.- e .Electric resistance weided p-pc o . : 0.8% ves
A334 e Seamiess tube ' 1.00 v
A 330 eee Forgings and fittings . : 100 - ¢
A 369 Seamless pipe 1.00
A 381 - Electric fusion weilded pipe, 100% radiograghed - loo as)
. ees : Electric fusion welded pipe, spot radiographed 0.90 19
e Blectric fusion welded pipe, a8 manufactured ) 0.3s Caee
Aa20 L " "7 Welded fittings, 100% radiographed , 100 (16)
AS2¢8 ees Seamiess pipe 1.00 vee
A 587 e Electric resistance weided pipe ] 0.854 +.
A 671 12, 2 . . Blectric fusion weided pipe, 100% radlographed 1.00 . eee”
o 13, 23 Electric fusion welded pipe, deuble butt seam . 0.85 -
A 872 12, 22 ’ . Eleetric fusion welded pipe, 100% radiographed 1.00 eel
13, 23 Electric fusion welded pipe, double butt seam 048s . to el
A 691 12, 22 " Bectric fusion weided pipe, 100% radiographed L0 s eeel
13,23 ] Electric fusion welded pipe, double butt seam - .. oa8s e
M U
d - dVd C
Q
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TABLE A-1B (CONT'D) -
BASIC QUALITY FACTORS FOR LONGITUDINAL WELD JOINTS IN PIPES TUBES, AND F!TTINGS
Thse quality factors are determined in accordance with para. 302.3.4(a). See- also para. 302.3.4(b) and Table 502.3
: for lncnased quality factors app&:ahle in special cases, Specxﬁcauous weapt AP are ASTM. -

Spec. - 7&._._@,._;&“ R . S Appendix A
No. ™ - (or Type) Descrigtion d :

Low and Intermediate Alloy Steel -

Alm2 " Forqings and fttings : S oo )
A 234 -. e Semﬂcxandwddedﬁtthqs R ] 100° . ae
A3 e Seamless pipe a ' . 100
) .o _ Elccu'icrwsumtwddedpnpc 0.83 eee
A4 Seamiess tube L 1.00
A 33s . Seamiess pipe . ’ -. LoQ
Alse . . Forgings'and fittings . C- L9Q oo’
A389 e i Seamless pipe . - : : Lo0 |
A 420 <" . Weided fittings, 100% radlographed - 100 as .
AsT1 12,2 Blectric fusion welded pipe, 100% radiographed - L00 -
13, 23 Electric fusion weided pipe, double butt seam a.as “ee
A 672 12, 22 Electric fusion welded pipe, 100% radiographed . L00 e
13,23 Electric fusion weided pipe, double butt seam aas e
A 691 12, 22 Electric fusion welded pipe, 100% radiographed Lo0 cee
: 13,23 Electric fusion welded pipe, double butt seam Q.38 . .
Stainless Steed .
A 182 et " Forgings and fittings L0 .
A 268  Seamless ube | 100 .-
o _Ele:ukhsknwddedmbe doubhbuttsum 083 .-
i . Blectric fusion weided tube, single butt seam 080 oo
A 269 ' e Seamniess tube 100 .e
: . e Blectric fusion weided tube, doubie butt seam L2 L) ces T
aes Electric fusion welded tube, single butt seam .. 080 ‘e
A3z -, eee © Tt Seamless pipe . - ’ . Loe SN
T Tee & Electﬁ:fusonwddedpipo dwhlcbuttsum“ 088 D eees
’ e . Electric fusion welded pipe, single butt seam .80 ces
A 338 , 1.34 : Electric fusion weilded pipe, 100% radiographed ‘100 . .e
. L] . BMWWMMW. 090 ees
. 2 Electric fusion welded pipe, double butt seam 083 cee
‘A3Te cee Seamiess pipe L0q,
As03 © Seamles fittigs " 100
. N Weided fitting, 100% radlographed 100 - ..as
cee - * Weided fitting, double butt seam Lt e "
iae Weided fitting, single butt seam . 080 . een
A VN |
\\'\\'\\'.il‘kll]*l]]kl\'kl({.(Olﬂ
a -
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TABLE A-1B (CONT'D) -
" BASIC QUALITY FACTORS FOR LONGITUDINAL WELD JOINTS IN PIPES, TUBES, AND FITTINGS £,
These quaity factors are détermined In aécordance with para. 302.3.4a). See also para. 3023,4(b) and Table 5023 4
.7 for increased quality factors appficable in special cases. Specifications, except API, are ASTM. .

Seec., . , Class : : E : Appendiz A

" Ne.’ . ‘(6¢ Type) . Description ' . ('25 " Notes
Stainless Steel (Cont'd)
A 409 eee . . Electric fusion welded pipe, double butt seam 0.33 e
. i e Electric fusion weided pipe, tingle butt seam 0.30 ..
A 430 - cee Seamiess pipe Loo
A78Y - ... Seamiess : ' 1.00
Electric fusion welded, 100% radiographed 1.00
Electric fusion welded, double butt 0.85
. .es Electric fusion welded singie butt . 0.80
A 790 ' . - Seamiess : 100
. ' Electric fusion welded, 100'5 raqunphed 1.00 .
eee ' Electric fusion welded, double butt 0.485 e
eee " Electric fusion weided, single butt . 0.80 e

Capper and Capper Alloy

B 42 - " Seamless pipe 1.00

8 43 e Seamiess pipe ’ 1.00
8 48 e S Seamiess tube 1.00
87s . Seamdess tube Le0
B 88 eae Seamiess water tube 100 -
8 280 “e- Seamdess tube 1.00
B <66 e Searnless pipe and tube - 1.00
B 367 . Electric resistance weided pipe - : 0.85
: eee 7 FElectric fusion weided pipe, double butt seam . 0.8% ...
cen Electric fusion welded pipe, single butt seam Q.20 .

-Nickel and’ Nickel Alloy

 Blsd ves - Forgings and fittings - . 1.00 oy
B1lsl - e - - .. Seamiess pipe and. tube : 1.00
B1s4 . e .Forgings and Mtings AR 1.00 : {9)
8 165 : .. Seamless pipe and tube o . Loo T
B8 166 Teee ©+ '+ . Forgings and fittings I Loo 9
B 167 cee T .Saniusmandm i 100 . ..
Blss - ... : Seamiess and weided ﬁmnqs 1.00 ", " (e
Bew7 . Seamless pipe’and tube 100 -
B 444 _ e Seamiess pipe and tube 1.00 P
B 464 ) Cies Weided pipe : Q.80
8 619 PN Electric resistance welded pipe 0.8s e

Electric fusion welded pipe, double butt seam : 0.85 e
: e Electric fusion welded pipe, single butt seam 0.80 )
B 622 cen Seamless pipe and tube 1.00
[
Q
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TABLE A-1B (CONTD)
BASIC QUALITY FACTOFG FOR LONGITUDINAL WELD JOINTS IN PIPES, TUBES, AND FITTINGS £,
These quaﬁty factors are determined in accardance with para. 302.3.4(a). See aiso para. 302.3.4(b) and Table 502_3 4
" for increased quality factors applicable In spedal cases. Speaﬁathm except APL, are ASTM. :

Spec. . um o : " g © Appendiz A
Ne. torType) : S Deseription ) N
Unaloyed Titanium ' '
.B 3y e LT ' ‘Seamiess pipe’ ' 100
o ' . . Electric fusion weided pipe, double butt seam 085 -
o y
Aluminum Allay
820 - e " Seamiess tube . Loo
‘B241 ee . Seamiess pipe and tube : 1.00 R
B 247 - S Forgings and fittings . 1.00 9 -
B 343 e Seamiess pipe and tube : 1.00
8 361 e . Seamless fittings 100
- .

Slgo Guwdiges 9 Olgamiils @2 o
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- ANGin, )
(5 ""“ '
>r / : ’ 3] ﬁoﬂmoldlk Removable
: - Backing Ring {Refractory)
e ln.ao:ll‘l! i __’_’3"""4
: {19 mml

{3 mm to 5 mm| .

(a) Burt Joint With Bored Plipe Ends

e Sl o1 Split Backing Ring [Nete (1] ’ r @ {d} Square Ring o¢ Round
- ad
) A8 in. . e Too
2 - ' ,// (e} Flat Rectangular Ring
LDty ' Z
J.l 3 Typical 4 : ' .
- © Cansumthle
R— — l‘- _ -4 R Inyerts . % . {1) Formed Ring Ty?‘
1/3 in. to 3/15 in. /4 in, . . | |
* {3 mmw S mm) {19 mm} - . ) | |
) Bux Joint With Taoer-Bored Ends o L Y W YTee

snd Solid 3acking Ring [Note (1))

NOTE: . :
(1) Refer ra ANS! 818.25 for detailed dimensional information on pipe bore.

Fli;. 32832 TYPICAL BACKING RINGS AND CONSUMABLE INSERTS
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F1G. 328528 TYPICAL DETAILS FOR DOUBLE-WELDED SLIP-0H AND SOCKET WELDING
" FLANGE ATTACHMENT VELDS

Aigal yolas Y9, 9 55202 U9 L mid JLail ad )dogd Hoga wuliija

¢t = pressure design thickness
{see para. 304.1)
. 32

1/16 in. {1.8 mm)
1pprex, gae
before yrelding

gy (min) = 1-1/4¢ but not
tess than 1/8 in. |3.2 mm)

FIG. 328.5.2C MINIMUM WELDING DIMENSIONS FOR SOCKET WELDI‘IG
COMPONENTS OTHER THAN FLANGES

u:ul.é).a.c;lplls)a)au»,;lsl)au.u,alsbo)l.uldsléa

.)‘u M&.Av,cavbw S x},,a



vy /Ol e st Shutule)T 9 s Wbies el
ASME/ANSI B31.3 sjhiGw] golnly ¢izin sle alg) cualg ) Sibga

CESTRN I TE
S gl lab.:.'»lo.hi» an Mo ..Luis Ik 93 dauw 95 Sl (5350 T ol

D93 (laduil s YLail
i Aoy W93 L oTusis alioy b &S bl w¥lesl Jeid o3 olid > — all
093z il 5Lty 0)LSl S o3 g o 0313 Ghos Slol als) 4 Lesdiue
JB Slpladul glgil aat ol 5 35l oaub a5l 43 gai ) shay LSt .5l oo o3ls s

Bl (o8 Jou8

{a) Without Added (b} With Added {e} Anqular Branch Without
- Reinforcoment Reinfarcement ) ‘Added Reinforcement

FIGS. 328.5.44, B, C TYPICAL WELDED BRANCH CONNECTIONS

digoal yohu (9 (Hlaiisil VLI

=g il 00 03ls Glis Jb )3 bl 2Ylasl eSlaid Jsid Jabrels ja -0
bly Ay wadilbe 0ab a5l sl atwlsa b Ltunl @ilesd sl s 0 jlasl Jilas 5
:)|J.L3)Lg.coloo,g|3dida).)di§))&rﬁic3;uu).@—c

il o5 @S 40 yesio /L /Y Th = fe

Dlads gaml caelbus = Th

hol ds) el casbus= Th

JSb o) b SR8 B9 el wxels = T
sl yioS @laS 8 Tr G Tb = £ min

Slgo Guwdiges 9 Olgamiils @2 o



vy /ol e s sladnle)T 9 ) )ibisa (el
ASME/ANST B31.3 )30} gwlwly ¢ Izio sle ag) cunig (5)(5ibgs

i) (2 @

GENERAL NOTE:
These sketches shaw minimum acceptable welds. Weids may be

larger than those shown hers.

" {a)

FIG. 328.5.4D ACCEPTABLE DETAILS FOR BRANCH ATTACHMENT WELDS
oilaadiil VUasl @ilasd Joud o wolid 3a

4 (A gozmo 095 polarsl pledsl Jlas! (slo Kuisd aloie) (il Ylasl -
Sl s o 03] L ol ad gl Fl g )3 b 35 a8 (5o VS Slol adgd 59
L Gl obb Sl g (gl 25 9k plsmil JolS 3543 b (5ol (Sl 9 aluw 50
le sl aiof Slhabgn 5598 ojlal JBlan .25 gl 03l Liub gy (5l Adb o5 Sl g
(JSb ) Yo Y sla o)l8I) bl e

g oslaubgn (Jod G b 4y (il Al o) & Sl (SLgd () b alioy -0

o 5 oIl JBlaa by i 5y (sl Aub 5T (b o a8LAL JolS 395 b (s olub s -
L fe

(IS 93 D o ) - /Y Emin J3l3a 5 5lS 0510l b (sl absS boa -Y

L sl i 55 b on Aluwgr Sliol algd ay Glamaly G (o) b aboy 5 i pn sad - 5
. 23,8 Joie- /0 Tr 3ol oell.ul Jdlaa
Dol abaade Kb )30 9 € .Y sla o)lS

a8 Lo alsll g5 45 55 0313 05 55k Rl GRsE ) b oy -
33,5 Jgn 5 i s 5o Juos LT

03 Gl 4915 Zhgaw) ubly aibls a3 908 Flgaw K Sl SHef () b dos 0
Shm s Flosm (bl Jommo 0d adgd 4y )3 A4S o Slxyl iy gds aloy
O Q98 S 9 Slol Al Dlrisl algd e Ghsa VS Slleisl s (isle KaT
el GO wlles 5 )k



ve Ol o pie st Slddule)T 9 5 g (pazil
ASME/ANSI B31.3 3)lxiGuwl gulwly (Jaio sle alg) cuaig 5)Sibgs

SIS L 455 iy ol &8 o pis 33 455 333 o b 255 023 L aloy
a5 Sl o3bitul 5250 3 3 S e85 (23 b alios slise 315 L Jsles wreslie

| Al abls 1SS 4390 Flsw K il 45,8 A4S Lia
Agss I Jotd Gianals )Y il o3 5 Ghol alsd 5 Dladisl sl G Ghoa ws2IT -

bl o s pll Ghsds s Ghea 9 U S

{1) Contour Qutlet Fitting {2} Extruded Header Ouylnt

F1G. 328.5.4;_4;CEPTABLE DETAILS FOR BRANCH ATTACHMENT SUITABLE FOR 100% RADIOGRAPHY

GBS 9230 1hee (51 ps csmslio ludidl pilasd slys Jgad Jold ciliipa

oS Ylgws aia9) lalod
6|H .J_Q.)k_’_oul._ﬂd AJ,.QJ),.E.)‘) °m)l}*”r°-‘<-.’.ﬁ) olelad M,mJ.u};ﬂ)JL\L

Jpdangid)gn Shgn (pladil @Vlbasl wl) yéie SRl a9 Slalad »3 5 g

GENERAL NOTE: Laos slhall be machined (frant and back} or trued after ; .
welding Plate flanges per para. J04.S or lep joine N
ANSi 816.5 may be used. Weids may be machined to rading, as in sketch (), if necessary to match 816.5 1ao joint ﬂ::: Rl

" "F1G. 328.5.5 TYPICAL FABRICATED LAPS S
Aigoi polas 03ub Hlgan a9y lalod

Slgo Guwdiges 9 Olgamiils @2 o



Yo [ 0lnl ket Gleinle)T 9 G olSubga (el
ASME/ANST B31.3 5538w gnlsly ¢,Ieio sls dg) Luaig 5)labea

33340 sl 093 dasl yuls (sl e UL CTTEN
S 9—ib 03 )5 Ulnxlb}i.w.) b 3aub sl o9 byl b s o b9 (sl
33,5 el Jols' 3925k 5 pliie wdlio by lows &F

UR9> sress

S o8 Shb g 3 gib LD po @il 5 3 Y3 ) B § paems Ghboa Il il e
a0 a5 b Seub bl o waundio Al )b ga Jemlygimwd Sl odlanwl b il
bl Juasl b slaul 9 (7 pren) 50l 895 5]l (jSon paess )50 o ris afiyl
Sl andbls (5 )8

plaml oacid ca o 3l L) gl b ol ox Jaww o3 tusly (5 paes5 Slih s

D gl lnbu| ol GO s diiled Sl Sl Sldec 9 o 8 ra)ruhg.)}fu

32

Slgo Guwdiges 9 Olgamiils @2 o



ve /Ol psee g SlainloiT 9 obiga ol
ASME/ANSI B31.3 s)1s3m) gnlinly ¢ Jaie sls ay) caaig 5)Sibea

milo ¥ i

a3 i oyl sl J3laz o Gl whles b ol s il x5 i
Do 03 1 )G T e Hiw GIb e )3 AT il b shaub 5 Vb Sl
olpads (e )3 Gl VIS PTGl SIS A0 9 U )5 Gl e
oy D sa wuado 3l uT cule) b g 0o arb s WPS )3 9 3 9ib (askire

ST
Lbga gloil and slis iule S Gl & bgape Lo duo 55 9 ke )5 i el I
sl 09)) wVlosl i T Slabsn 9 5 a5 Slab o woudy 3 1o SLab 9 alaxie

Seib e Jlecl

| L dpogs 9 bl
Sla P-No. L sl alg) (sl 0 awoss 5 03V 03,8 5 G J8las @bs as s
A2 o Jl )i el biaxe o)l s a ) ) 5wl oo &SI Jsaa ) dasis
PRE N SERCIVIE 3 BT 50 (503 )0 03ub a3l SlA Ao o5 AL S Sl

.J.ﬁ:lgwdbaj'lﬂraﬁﬁua'dahé;mljuéd.gb}g)od)»

LYW VI FLIVIVG VR JEVITLN
J}ﬁ;uazﬂmWPS)Jk,iuuboMu\;uu)@um&sl)JLﬁuLo)rLﬁxgaLol)Jl

- .:.:)I).:.A_:e‘é&.&aas
Joloes Lo siog s g8 5005« GO & Sl eslamul b Glule 55 Gl o)l 4a 00
pFbie il a3 a5 398 Juols Glisebl B 39 e (50 051551 155 sl

..)J).ru.oJa'u'u6)[&&:9;Up)JgTu.ongks)Ku‘:);ﬂbLéWPS).}o_\ﬁ:

Oinle )8 Hiug ddlalo
Dubly azblS aolsl ybga au 8 (S pRerlio YO 24l b JSlaa il Hinle 35 i

—_— vt



vY /Ol e st slgdnle T 9 $ollbiga (el
ASME/ANSI B31.3 >)lsilim) gulilys ¢ I2in sle algl Caady sylSibga

UeRakre wlo I
Ao 95 135 gab 500315 Hhen HTdous blike inlo )5 Hiw LW L azkad 93 id9
-3 gabs oslatwl Joaa v oaub osly i H3VL wl ja ax s Jlas S9d oo

SIga ) dabg

5l U 35 S il 03 5 Sy 0 o alad IS s 55 S
D35 Sl opls S algd ) ude @l il I S sla

Jlocl WPS )3 030 psdie Hinbo 35 Gl Slwl GIL e S3xe £9 b Jl Jud

&

..59.\»

A

Slgo Guwdiges 9 Olgamiils @2 o



YA [ bl o pe sat Sladnle T 9 (5 )UGliga ezl
ASME/ANST B31.3 5ya3Gan) pnlinly ¢,3eio sla aly) cuaig ¢sylGihga

B AIESA gt RIS FENE EPRY

TABLE 330.1.1
PREHEAT TEMPERATURS
Specified Min, _
Tensile .
;:::l ' W::'l::;ll ' Base Nominal Wall S gth. - Ain, Temoeraure
P-No. A-No. Metal Thickness Base Matal Required Recommended
{Note (1)] (Nate (2)] Graup . mm i MPa ‘F < f <
1 - o Carbon steed <l <254  <TU g490 s0 10
21 2254 AN An - C ee. 178 79
All Al >71  >490 ee. 178 79-
3 ’ 2,11 Alloy steels, - <Va  <l27 g7l g4 . ... . sO " 10°
Cr ¢ X% - o2v 2l27 AN - Alt e .. ces 175 79
L AL T AH - >71 >490 eee o~ ... ars 7
4« 3 _ Alloy steels TAR Al AN All 300 149
“u% <Crg2%
S 4,5 Alloy steels, - Al All Al All 350 177
%% ¢ Cr < 10%
) 6 High alloy steels Al Al AL Al L - L 3000 149
martensitic : ) ’ \
7 7 High alloy steels’ All All All Al cee | ... 50 10
’ - ferritic ’
8 89 High alloy steels Al Al AN An eee L. s0 10
austenitic ’ . .
9A, 98 10 Nickel alloy steels All All All Al - - . 200 93
10 ‘ e Cr-Cu steel All All All All JOd-doo i 149-206
104 - .. Mn-V steel All All All Al e ee. 175 79
0E . ... 27Cr stest. Al AL . an as 3000 - 1490
11A 561 cer ™ 8N, INi steel Al A Al AN .. ee. S50 10
114862 : ... SNi stesl A Al AN Al ) . 10
21-52 Alt Al A An ee. - S0 10
NOTES: .

(1) P-Number from BPY Code, Section X, Table QW-422. Special P-Numbers (SP-1, SP-2,SP-3, 5P 4, and SP-5) requird special consideration.
The required thermal treatment for Spe:nal P-Numbers shall be established by the engineering dwgn and demonstnted by the weiding
procedure qualification, - -.

(2) A-Number from BRY Code, Section IX, Table QW—442.

(3) Maximum interpass temperaturd §00°F (316°C).

(4) Maintain interpass temperature between 350°F-—430°F (177‘C—Z32‘CJ
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TABLE 3413.28

- _TYPES OF. EXAMINATION FOR
EVALUATING IMPERFECTIONS?

Type df Examination

Liquid Ultra-
Penetrant sonic or
. or - . Radio~ -
Kind of " Magnetic | graphic
. {mgerfection Visual  Panticle ° Random 100%
Crack X X X - X
Incampleze penetratidn X X X
Lack of fusion X X X
Weld undercutting X
Weld reinforcement - X e vie e
Internal porosity cee e - X X .
- External porosity X vie e aee
{nternal stag intlusions ‘e ee X X
. External slag inclusions X e
Concave raot surface X b 4 X \ X

- NOTE:

(1) Evaluation, any necessary repair of imperfections, and examina-
tion af additianal items shail be limited %o the requirements of
para. 341.4 unless mare stringent requiréments are specified by
the engineering.design.
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TABLE 30233C | ... TaBLE3Q2330 . _
INCREASED CASTING QUALITY FACTORS E ACCEPTANCE LEVELS FQR CASTINGSA¢
Supplementary Examinavos . Factor Material © Acceptance _ Accestalid
nAce.mum Maals) Ee. Examined . Apphicable - level - Discomtin-
' — (Puckness) - Standard  (or Class) . uities
[3 2N e o 1. 0.88 ——— — —
-(2)€a) or (2)(b) - , 0.85 Steel . ASTME46 17  Types A,/B.C
(3)a} ar (3B . o 0.95 (ta 1in) T R .
(1) and 12)(al or (2)(b) _ 0.90 (2s mm)
(1) and (3)(a) or (3)C0) . R : 1.00 _ _ E P .
(2)ta) or (2)(1) and (3)(a) or 3)W) 3 'L.00 Steet ASTME 448 2 Types A, B, €
— — . (over 1 in. to !
R : . . ..2in) 23
NOTES: * . 1o S1 mm)

{1) Machine ail wrfaces m a finish of 250 pin, mlhmetlc average
roughness height per ANSI B4b.1, thus: increasing w effective-
ness of surface examination.

{2) ta) Examine all surfaces of each camnq (maqmtlc materiai

Steel  ASTME186 2 CategoriesA, B, C
{over 2 in. to - - ’ ’

only) by the magnetic particle method in accordance with 4z in)
ASTM E 709, "Judqe acceptability in accordance with MSS (51 mm
SP-53, ysing “reference photas in ASTM E 125. ° to 113 mm)

(b) Examine all surfaces of each tasting by the fiquid penetrant -
methad, in accordance with ASTM E 165, Judge acceptabil- Steet ASTME280 2 . Categories A, B, C
ity of flaws and weld repairs in. accordance with Table 1 of (over 434 in. :

MSS SP-53, ushq ASTM E 125 sa reference for surface 10 12 i) _ Lo : i i
flaws. -

(4] (a) Fully examine each casting ultrasonically m accordance with (114 mm to
AST™M E 114, accepting a casting anly if there is no evidence 305 mm) ) . <
of depth of defects in excess of 5% of wall thickness. . - i

(b) Fuily radiograph each casting in_accordance with ASTM Aluminum & ASTM E 155 vee Shawn in reference .
E 142, Judge in accordance with the stated acceptance magnesium . ' radiographs !
levels in Table 302.3.30. .

Copper, Ni-Cu  ASTM E 272 2 Codes A, Ba, Bbd
Bronze ASTME3IO . 2 Codes Aand B

42
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TABLE 3004

STATUS OF APPENDICES IN 8313
Appendix ' Tide Status
A Stress Tables for Metallic Piping and Boiting Materials Requirements
8 Stress Tables and Allowable Pressure Tables for Nonmetals Requirements
C . Physical Properties of Piping Materials Requirements?
0 Flexibility and Stress [ntensification Factors Requirements?
3 Reference Standards Requirements
F . Precautionary Considerations Guidance?
G Safequarding : Guidance?
H Sample Caiculations for Branch Remforcement Guidance
J Nomenclature ) Information
K Allowable Stress for quh Pressure Piping Requirements?
M Ovwmer’s Guide to Classifying Fluid Services Covered by This Code Guidance?

MNOTES:

(1) Contains default requirements, to be used uniess more directly applicable data are available.
(2) Contains no requirements, aut Code user is responsible for taking account of applicable considerations.
{3) Contains requirements applicable only when use of Chapter IX is specified. .

QRS 03930 LS o jud

. . TABLE 302.3.5
STRESS-RANGE REDUCTION FACTORS f
» Cycles ¥ Factor f

7.000 and less 1.0
Qver 7,000 to 14,000 0.9
Over 14,000 to 22,000 o8
" Qver 22,000 ta 45,000 0.>
Cver 45,000 to 100,000 0.5
. .Over 100,000 0.5
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FIG. 304.23 NOMENCLATURE FOR MITER BENDS

UG-28, UG-29, and UG-30 shall be used, with the
following exception. For pipe with D,/t < 10, the
value of S to be used in determining P,; shall be the
lesser of the following values for pipe material at design
temperature:

(a) 1.5 times the stress value from Table A-1 of this
Code; or

{5)0.9 times the yield stress tabulatcd in Section
VY111, Division 2.
(The symbol D, in Section VIII is equivalent to D in
this Code.)

3042 Curved and Mitered Segments of Metallic -

' Pipe . -
304.2.1 Pipe Bends. The minimum reqdired thick-
ness f,

termined as for stranght ptpc in accordance with
para. 304.1.° :

30422 Elbows. Manufactured elbows not in accord-
ance with para. 303 shall meet the requirements of
para. 304.7. v

“3042.3 Miter Bends. An angular offset of 3 deg. or -
less (angle a in Fig. 304.2.3) does not fequire design
.consideration as a miter bend. Acceptable methods for
pressure design of multiple and single miter bends are
given in (a) and (b) below. :

{a) Multiple Miter Bends. The mwmum “allowable
internal pressure shall be the lesser value calculated
from Eqs. (4a) and (4b). These equations are not apph— :
cable when @ exceeds 22.5 deg.

.)‘u MJ.AVG 9O

tekautser )

vzt W) iplecln od Hedy

of a bend, after bcndmg. shall be de-.

1P ™

C

Py =

ry

) (4.1)

(L:q)+Q.b-U tan ¥ Vil =e¢)
SE(T ~ ¢)

{b) Single Miter Bends
(1) The maximum allowable internal pressuce for
a single miter bend with angle 8 not greater than 22.5
deg. shall be calculated by Eq. (4a).

_ (2) The maximum allowable internal pressure for
a single miter bend with angle 8 greater than 22.5 deg.
shall be calculated by Eq. (4c):

) ()

(i

{c) The thickncsa T used in Eqs. (4a), (4b),vnnd (40)
shall extend a distance not less than M from the inside

- crotch of the end miter welds where
M = the larger of 25(r; )3 or tan 8 (R, —r,)
(d) The following nomenclature is used in Eqs. (4a),
(4b), and (dc) for the pressure design of miter bends:

R -n

R, = 0.3r, (4b)

n

SE(T-¢)

rn

T—¢

Ppy=
' (T—c)-‘-l 251an & Vry(T=c¢)

¢ = same as defined in para. 304.1.1
E = same as defined in para. 304.1.1 °
P, = maximum allowable internal pressure for
" miter. bends '
ry = mean radius of pipe using nominal wall T
R; = effective radius of miter bend, defined as the

shortest distance from the pipe center line to
the intersection of the planes of adjacent miter
joints

S = same as defined in para. 304.1.1

T—samcasdcﬁnedmparn.JOaH 1

0 = angle of miter cut

a = angle of change in directiqm at miter joint

For compliance with this Code, the value of R, shall

be not less than that given by Eq. (5):

()

where A has the follomnf' cmpmcnl values (not vahd
“'in SI units):

(T-c\.m K]
< 05 1.0
T 0SS < (T ~¢) <038 AT ~¢)

> 081

ba}.c_ﬁ.\u\x},,a

T -3 + W17
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Threads are ANSI B1.1 straight threads.
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FIG. 33533 TYPICAL THREADED JOINTS USING STRAIGHT THREADS
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305.2.3 Pxpe for Severe Cyclic Condntfons .Only the
following pipe’ may be used under Ssevere cyclic condi-
tions:
(a) Carbon Steel Pipe
APl ZL, Grade A or B, seamless
APL 5L, Grade A or B, SAW, str. scam, E > 0.95
API 5L, Grade X42, seamless
API 5L, Grade X46, scamless
API SL, Grade X52, seamless
AP{ SL, Grade X56, seamless
API 5L, Grade X60, seamless
ASTM A 53, seamless
ASTM A 106
ASTM A 133, seamless
ASTM A 1369
ASTM A 381, £; > 0.90
ASTM A 524

- ASTM A 671,'E, > 0.90
ASTM A 672, £, » 0.90
ASTM A 691, E 2 0.90

(6) Low and Inlermedlale Alloy Steel Pipe
ASTM A 133, seamless
ASTM A 335
ASTM A 369
ASTM A 426, E, > 0.90
ASTM A 671, E 2 090
ASTM A 672, E 2 0.90
ASTM A 691, E > 0.90

(c) Stainless Steel Allay Pipe
ASTM A 268, seamless

. ASTM A 312, samless
ASTM A 158, E; > 090
ASTM A 376

- ASTM A 430 . ,
ASTM A 451, E, > 050 .

(d) Copper and Copper 4 Ilay Pipe
- ASTM B 42
ASTM B 466

(¢) Nickel and Nickel Alloy Pipe
ASTM B 161
ASTM B 165
ASTM B 167
ASTM B 407 _

(7 Aluminum Alloy Pipe »

ASTM B 210, Tempers 0 and H112
ASTM B 241, Tempers 0 and H112
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| - APPENDIXM = .
OWNER’S GUIDE TO CLASSIFYING FLUID SERVICES !

As stated in para. 300(b), this decision chart diagrams the Code requirements in paras. 3J00(c) and (d), 300.1, and 3002 with regard to

fluid services.
: NoA '
el -~ Is the fluid flammable? No
{s the fluid toxic? (Reter 1o 300.2)
Yes . Yes
) 4

v . Is the fluid damaging to
*Q____'L. - buman tswe? -

{Refer t para, 300.2.}

Can 3 single exposure, caused by leakage,
to 3 very small quantity of the fluid, ' No
produca sefrious irreversible harm two No

persans an breathing or badily contact, i A
even when prompt restorative mezsures

are aken?
No i3 the design gage pressure 150 gsi
{1030 kPa) or lexs and is the dusign
Yes - temperature =20 F { =29 9C)
} : : " through 368°F (186°C)?
Considering axperience, sarvice ’
conditions, and focation involved, -
’ will design per Yes ] Ye
Chapters | through Vit sufficiently >
protect personnel from exposure to
very small quantities of fluid in the
environmenm? -
No
A 4 : Y — L e
The fNuid sarvice dassification is .
Category M. Piping must comply Requiremants of Chapters Apply thovn;mrmtmu d.c.h.p‘:" !
with Chapters | through VI and the 1 through VII apply "‘c’:"‘" ‘D' fm“" provaions for
additional requiraments of . for this fluid servies. tegory sarvics may be
Chapter VIIL. " : eed.

NOTE:
{1) See para, 300.2 for definition of fluid service, including Category D and Category M Muid servicas,

www.iran—-mavad.com
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> t/4 in. (6.4 mm) —>1 |

T

g
. ~
T * Round comer >~ !
.Pmnlmd misslignment ’
< 1/18 in. {1.6 mm), Sea WPS, < 30 deg.

" F1G. K328.4.2 PIPE BORED FOIR ALIGNMENT:
TRIMMING AND PERMITTED MISALIGNMENT
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TABLE k341324
ACCEPTANCE CRITERIA FOR WELDS -

Criteria (A-E) for Types of Welds, and for Required -
Examination Methods (Note (1)}

. -Type of Weid
: . ~ _ Methods - Longitudinal ' Branch -
Kind of - . o . 100% . Girth and Groove Filtet Connection
Imgerfection - ’ - Visual - Radiography Miter Grooue [Note (2)] {Note Q)1 [Note (4)]
Crack X A A A
Lack af fusion X A A A
incompiete penetration X A A ' A
lm.emal poroslty . X B 8 NA 8
Slag inclusion or donqated indi cat:on T X ¢ ¢ NA ¢
Undercutting X X A A A A
Surface porosity or exposed siag inclusion X . A A A A
Concave root surface (suck-up) X X 0 D NA ]
Reinforcement or internal prctfuslon X “on - € B E B
Criterion Value Notes for Table K341.32A
Criterion ) - .
Symbol . ' Measure Acceptable Vatue Limits (Note (5)3
A Extent of imperfection .. . _ '  Zero (no evident rmperfectlon) )
8 . Size and distribution of lntemal porosity . See BPV Code, Section VIII, Dtvislon 1 Append‘u 4
C " Slag lnchmon or !hnglted md‘utinn S . .
Individuai fength . 57', /4 and s%a in. (A.o_mm)
,__lnd'wdual width . . ) o <T_ /4 and <¥32 in (2.4 mm)
Cumulative lenqth s : < T in any 127 weid length
] QOepth of '_mrhcz'conuvity Total joint Uudness nnr.ludhg weld reinforcement,
. - - i . ) 2 T
E Henght of remforcemmt or hterru! pmtmslon [Note (6]} in any plane - Extesnal  ® Intemal
T . through the weld shafl be ‘within the imits of the applicable height ~ Far T in. (mm) Reinforcement  Protrusion.
- value in the tabulation at the dght. Weld metal shall k fused vulh SV: azn }’l’ (1.8) . Yis (1.8)
~and merge smaathly into the component surfaces. > Y2 (12.7), <1 (25.4) 1 24 Y 02)

A A S L >1(25.4), $2(50.8) Ye 32 'Ya'02)
C ) : >2 (50.8) L ko %02

~

GENERAL NOTE: X'- reqdnd examination; NA = not applicable; . . .= not required.

NOTES: '

(1) Criteria qlven a.re fw required examination. More stringent criteria may be specified in the engineering design.

(2) Longitudinal welds include only those permitted in paras. K302.3.4 and X305. The radiographic cnuda shall be met by aﬂ welds, lm:h:d'm
those made In accordance with a standard listed in Table K326.1 or in Appendix K.,

(3) Fillet welds inciude only those permitted in para. 311.2.5(b).

(4) Branch connection welds include only those permitted In para. K328.5.4.

{S) Where two limiting values are given, the lesser measured value gaverns acceptance. _ Co

{6) For groove welds, height is the lesser of the measurements made from the surfaces of the adjacent components. For fillet welds, hetght

Is measured from the theoretical throat, Fig. 328.5.2A; internal protrution does not apply. Required thickness ¢, shall not inciude reinforce-
ment ar internal protrusion.

www.iran—-mavad.com
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TABLE A-1A
BASIC CASTING QUALITY FACTORS E,
These quality factors are determined In accordance with para. 30?.3.3(1:) ‘See also para,
30233(c) and Table 302.3.3C for increased quality factors zppﬂcable In special cases.

Specifczt.ons are ASTM. _

Spec. - E Appedix A

Ne. . " Deseription (25 “Notes —
hﬂ . ) .
A4 * Malleable iron castings loe 9
A - Geay Iron castings ' 1.00 So9
A 126 : .- Geay iron castings 1.00 )]
A 197 Cupola malleabie iron castings . L.00 N
A278 Gray Iron castings 100 - X))
A 395 - . Ductile and ferritic ductile iron castings 0.80 ) (9
A 571 Austenitic ductile iron castings 080 N9
Carbon Steel
A 216 Carbon steel castings T om0 o) t9)
A 352 " Ferritic steel castings : ) ‘0.80 (s) U]
Low and Intermediate Alloy Stee!
A 426 Centrifuqally cast pipe 1.00 am
A217 Martensitic stainfess and afloy castings 0.20 ) (9
A 352 Ferritic steet castings “0,80 (S}S)]
Stainless Steel
A 451 " Centrifugally cast pipe .90 0) 1o
A 452 Centrifugally cast pipe g Q.85 (&)
A 351 Austenitic steel castings 0.80 (&) 0]
Capper and Copper Alloy
B6r } Steam bronze castings ' . 0.0 G (9)
862 ; : Cornposition bronze castings’ 0.30 BN
8 148 Al-8ronze and Si-Al-8ronze cutlnqs 0.80 . Q) (9

" B S84 Copper aﬂuy castings . 0.20 Q) ‘9}
- Nickel and Nickel Afloy

Ad9e s Mickel and nickel alloy castings 0.0 B9
Aluminum Alloy . _
B 26, Temper F . Alurtsnum alloy castings 1.00 (10).(9)
B 26, Temper T8, T71 " Aluminum alley castings 0.80 e
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- TABLE A-2
-DESIGN STRESS VALUES FOR BOLTING MATERIALS? ..
Numbm in Paremheses Refer to Notes for Appendix A Tables: Spedﬁcahons Are ASTM ‘-

I - . ‘ . A Mia, Seee, Mh‘;‘ ey
_ . Seec, i © Size Range, C * Temn, S, . Temn, - .

atenal ~ Ne "~ Grade Diam, . ‘Notes F (&) Tenule — Yied w100 . -200- -, 300 - .400 00 - 400
rhes Steed - : . o
.o Awrs - ey ———i Ny ae20 g s 2 1.2 n: 12 “jn2 12
. Awrs so . B DS -0 sa 2 128 128 123 12.5 123 123
. Aers LH Laee (anisq -0 ss s 13.7 .r 1w vy oy
. A3z [ ves (81389} -0 . v e w.r 13.7. - 132 .2 .’ e
. A W ... (3n(8q) -20 “ 3 15.0 13.0 130 180 J1s0 110
. A WS Y] . e (aq) T =20 [Y IS X 1 16.2 162 a2 162 2 142
.o Awrs 70 . s (2qr- = ¢ 38 118 173 175 173 173 1rs
. A28 vee ... 8g) RS | I U N 1 1%.3 19.) 195 193 ey 1ey
. Ars 20 - (ag) -10 n a0 20.0 00 200 200 200 00
ns A’ L2 o eeun [ L e e e e e

S A ] - . - g , . . . . : \

L T P T i 89) (A1) -50 S AN e " ade
oy Steed ’

-0.2Me Al armM ) <A ees -50 .

.22 A0 . T . - oo -l08 100 10 200 - 200 200 200 00 200
[ Aln) 8s - iee ~-20 10e (1] 200 00 200 200 00 . 200
~Me=V Al9 816 \?Zih, {l .o ~-20 110 At ] 120 22.0 20 n.on 20 no
. A 334 ac - . us -0 115 ” .0 23 o0 o B0 pa
-Me Al 8’ »2ve. g4 (311} | -8 s 2] .0 2)0 230 230 20 Do
-Cr-Me A 320 L3 <3 7118 -t20 - 128 108 250 .23 10 250 00 200
e - A0 L7, LA, <ve s -130 128 108 23.0 0 Mo 2.0 0o 20

s, Lre ’
-Me Aln) 87 IV G ] -20 128 108 2%.0 238 230 250 20 238

AoV A 193 8le Y .Y S e -20 128 108 5.0 .2%0 290 250 B8 290
. AdSe 80 <A as -0 . 1% o 30.0 300 30 a0 e a8
¢ reats A les 3 - cen . {22) -20
Sle mety Al%e a4 iee (750 -30
~Me mats A19e 7 faa ) a2) ~30 ceen ees
~3a mnts Alve ™ vee a2) -30
imless Steel .

A5t hd. . A320 (] >1%, <1V asisn -328 100 sa .
oftr. M, ~AT20 L L1T] >4, g1W Qe -323 L] 0 '

Aste.bd.  A320  BeT >1%, g1 (15140! ~328 108 50 123 cer aes ... e iaes
7 utr. ha, A 320 seC . >1W, g1W (190 -328 100 30

www.iran—mavad.com
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| APPENDIX H
'SAMPLE CALCULATIONS FOR BRANCH
REINFORCEMENT =~ -~ -

The following examples are intended to illustrate the d; = (0.207 — 0.1) + (0.282 — Q.1)
application of the rules and definitions in para. 304.3.3 . :
for welded branch connections. (No metric equivalents + 4.286/2 = 2432 in. -
are given.) ‘ - ' '

Use d, or d,, whichever is_greater. .

dy = 4.286 in.

Example H-1 - 300 (8.625) 0080

An NPS 8 run (header) in an oil piping system has * T %(16.000) (1.00) + 2(0.9) (300) — ,m'
an NPS 4 branch at right angles (see Fig. H304.3.3).
Both pipes are Schedule 40 API 5L Grade A seamless. t = 300 (4.500) - 0042 in.
The design conditions are 300 psig at 400°F. The fillet 2(16,000) (1.00) + 2(0.4) (300) :
welds at the crotch are minimum size in accordance g .
with para. 328.5.4. A corrosion allowance of 0.10 in. is te = 0.7(0.237) = 0.166 in., or 0.25, whichever is less
specified. [s additional reinforcement necessary? : :

te= 0.166 in.

Soluticn Minimum leg'dimcns.ion .

From Appendix A, S = 16.0 ksi for API SL Grade of fillet weld = 0.166/0.707 = 0.235 in.
A (Table A-1); E = 1.00 for API 5L scamless (Table , ) ’ ‘ )
A-1B). _ T Thus, the required area

. A; = 0.080 (428 — sin 90 deg.) = 0.343 sq i
T, = 0322 (0.875) = 0282 in. ! (4.286) @ — sin 90 deg.) i
’ : The reinforcement ared in run wall
T, = 0237 (0.875) = 0.207 in. .
' 5 o Ay = 4236 (0.282 — 0.08 — 0.10) = 0.437 sqin. .

Ly = 23028 — 0.1 = 0435 in in branch wall

1 0r2.3 (0207 - 0.1) + 0 = 0.268 in., A3 = 2(0.268) [(0.207 — 0.042) ~ 0.10] = 0.03 sq in.

whichever is less

in branch welds
= 0268 in. Aq = 2(%8) (0.235) = 0.035 sq in.
d; = [4.5 — 2(0.207 — 0.1)]/sin 90 deg. = 4.286 in. The total reinforcement area = 0.527 sq in. -

Slgo ot § beiils a2z 0
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_Enfnples f-1, H-2

This is more than 0.343 sq in. so that no additional
reinforcement is required to sustain the internal pres-
sure.

EampleH2 .

There is an NPS 8 branch at right angles to an NPS
12 header (Fig. H304.3.3). Both run and branch are of
aluminum alloy Schedule 80 ASTM B 241 6061-T6
welded pipe. The connection is reinforced by a ring 14
in. O.D. (measured along the run) cut from a piece of

NPS 12 Schedule 80 ASTM B 241 6063-T6 welded pipe -

and opened slightly to fit over the run pipe. The fiilet
welds have the minimum dimensions permitted in para.
328.5.4. A zero corrosion allowance is specified. What
is the maximum permissible design pressure if the de-
sign temperature is —320°F? )

Solution

From Table A-1, S = 8.0 ksi for. Grade 6061-T6
(welded) pipe and S = 5.7 ksi for Grade 6063-T6
(welded) pad, both at —320°F. From Table A-1B, E
= .00 for ASTM B 241. -

Leg dimensions of welds

1. 02s0 .
W = ﬁ = 0.354 in.

0.5 (0.687)

0707 = 0.486 in

Ty = 0.687 (0.875) = 0.601 in.

. Ty = 0.500 (0.875) = 0.438 in.

T, = 0.687 (0.373) = 0.601 in.’
Ly = 2.5 (0.601 — 0.00) = 1.503 in. -

[This is smaller than 2.5 (0.438 — 0.00) + 0.601 =
1.695 in.] | ‘

dy = d; = 8.625 - 2(0.438 = 0.00) = 7.749 in.

_5\%& Opwdigo g v‘bw_\

“J

12.25p
2(3000) (1.00) + 210.3) (P)

'h=

, 3.625p
7 3(3000) (1.00) + 2(0.9)P

Using the 'symbol -

P
9= Y6000 + 037

we can briefly write

fy, = 1.7%¢ and 1, = 8.625¢
The required area
Ay = 17491, = 98.30¢
The reinforcement area in run wall

Ay

7.749 (0.601 — 1275 — 0.00)

1.657 ~ 98.30¢
in !).ranch wall
Ay = 2(1.501 (0.438 — s.&zsq - 0.00)
= 1.317 - 25.93¢
in- ring

Ay = 0.601 (14 - '8.62.5) (5700/3000) = 2.:'402

in fillet walds

Ay = 2(13) (0.353)% + 204) (0.435)? = 0.362
(%]
The total reinforcement area = 8.633 — 124.73¢

At the maximum permissible normal operating prts-
sure, the required area and the reinforcement area are
equal; thus: '

98.80¢ = .68 — 124.73¢
223.53¢ = 8.638

¢ = 00336

&
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N - 0.237 in. nom,
\\ 4.5in. 0.207 in. min,
. Example H-1 \)/ §\ ‘ ;
. . i [N Reinforcament
0235 in. NN /<o.1ss i) € =010 in. X zone
0.322 in. nom. ot by
[ 0.282in. min. N Lg=0288 .
L
/ 4.286 i /
7 ,{/Af’//// ’Wﬁ— - A Mé
C=0.10in, | 4.286 in. 4.286 in. A szs in. 0. D.
~ ™~ ‘ 8 0.500 in. nom. !
C = 0.00 in. - N .
\ . 8.62.': i E 0.438 in. min.
Example H-2 I ) = 14 in.—— -l
0.687 in. nom. Q . | Reinfo nt
J0.801 in. min.. §%{_o.250 in. . ! 0.354in 2000
0.687 in. nom. ’_'I_—‘ / - -
[ * 0.501 in. min. L"'I.SOJ in,
l .e -
‘{//JW[KA/ 7 7.949 in. 4
€ = 0.00 in. 7.948in, 7.949 in. -l 03“17_75 in.0.0.
: n.
 c=0.10in.
0.280 in. nom.
0.245 in. min. .
Example H-3 0.500 in. nom. _ Sin. :
' Reinforcement
) 0500 in, nom. . - - Tooe
[  0.438in. min. : B
. ’ e #/ L‘ = 0.845 in.
? A W 731Sin -
C=010in I3Sin. 7 731Sm. —t 16in. 0.D.

-

-—-‘J—— 0.0488 in.

T

© C=0.189in

T

~0.150 o 0237 in. nom.
= 0. n .
"4.500 in. - 0207 in. min.
T 6% in. R ~ ' :
y i Reinforcament '
. /-o.sss in . dhe
&X 4387 ‘ .C' Ly =0.234 in.
4387in. 4387in. X\( . 8525in.0.0,
0.161 in. -

FIG. H304.3.3 ILLUSTRATIONS FOR EXAMPLES IN APPENDIX H -
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Examples H-2-H<

But also
T 15000 + 0aF .

Thus
P - 0.0386 (16,000 + O3P) = 6133 4 0.0309P
0.961P = 6183 )
P = 643:! psig
which is the ﬁmximum pemiissib_lé design présu;e: _-

Example H 3

' AnNPSGSchedulewbnnchhasmamnaGO
deg. angle to the axis of an NPS 16 Schedule 40 run
(header) in an oil piping system (Fig. H304.3.3). Both
pipes are API 5L Grade A seamless. The connection is
reinforced with a ring'121n. Q.D. {measured along the
run) made from 43 in. ASTM A 285 Grade C plate. All
fillet welds are equivalent to 45 deg. fillet welds with %
in. legs. Corrosion allowance = 0.10 in. The design
pressure is 500 psig at 700°F. Is the dcs:gn adequate for
the internal pressure?

Solution
- From Appendix A, S = 14.4 ksi for API 5L Grade

A and ASTM A 285 Gradc C (Table A-1); E = 1.00
for API 5L seamless (Table A-1B).

T, = 0.500 (0.875) »= 0.438 in:
T, = 0230 (6.875) m 0245 in.
>~ 7T, = 0.500 in.

"Ly = 2.5 (0.245 ~ 0.10) ¥ 0.500 = 0.8625

This is greater than 2.5 (0.438 — 0.10) = 0.845 in.

500 (16)

2(14,4C0) (1.00) + 2(0.4) (500) 0.274 in.

4 =

1 = 300 (6.625) = 0.113 in
b = 3(14.300) (1.00) + 2(0.4%300) — .

de = g, w 5023 = 20.243 - 0.10) 6335
r= a4 sin 60 deg. = 0366
= 1.315 in.

The required area

A,‘--(.o.zu) (7:3'15) (2 — 0.366) = 227 5q in.

The reinforcement area in i'un wall

Ay = 7315 (0.438 — 0274 - 0.10) = 0,468 sq in.

in br:mch wall

0.845 . o
A, (0 866) (0.245 -~ 0.115 ~ 0.10) = 0.062 sq in.

in ring

6.62¢ :
—— =7 H
0.866) 1175 sq in.

Ay = 0.500 (1: -
in fillet welds
c Ay = 3(4)(%)? = 0281 sqin’

The total reinforcement area = 2.986 sq in.

‘This total is greater than 2.27 sq in., so that no
additional reinforcement is required.

Example H4

'An NPS 8 run (header) in an oil piping system has
an NPS 4 branch at right angles (Fig. H304.3. 3). Both

' pipes are Schedule 40 API 5L Grade A seamless. The

design conditions are 350 psig at 400°F. 1t is assumed
that the piping system is to’ rema&'m service until al
metal thickness, in both branch and header; in excess
of that required by Eq."(3a) of para. 304.1.2 has cor-
roded away so_that area A; as defined in"para.-
304.3.3(c)(1) is zero What remforccmcnt is reqmrcd'
for this connection?

Solution

- From Appendix A, § = 16.0 ksi for API 5L Grade
A (Table A-1); E = 1.00 for AP! 5L seamless (Table
A-1B). :

www.iran—mavad.com
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350 (8.625)

= 3(15.000) (1.00) + 2(0.4) (350) = 0@ n
350 (4.500) = 0.0488 in. .

= 3{16:000) (1.00) F 2(0.4) (350)
" dy = 4.500 — 2(0.0488) = 4.402 in.

Required reinforcement area

All = 0.0935 (4.402) = 0.412 3q ln
Try fillet welds only.
Ly = 2.5(0.0935) = 0.234 in,,
| ot Ls(o,oéas) = 0.122 in.

Use 0.122 in. }

Due to limitation in the height at the reinforcement
zone, no practical fillet weld size will supply enough
reinforcement area; therefore, the connection must be
further reinforced. Try a 6% in. O.D. rcmforcmg ring
(measured along the run). Assume the ring to be cut
from a piece of NPS 8 Schedule 40 API 5L Grade A
sezmless pipe and welded to the connection with mini-
mum size fillet welds.

Minimum ring thickness

T, = 0.322(0.875) = 0.382 in.
New L, = 2.5(0.0438) + 0.282 = 0404 in.,
or 2.5(0.0935) = 0.234 in.

Use 0.234 in.
Reinforcement area in the ring (cons1dcnng only the
thickness within L,) :

.)‘u MJ.AVG 9O

X, = 0.234 (623 — 4.5) = 0.410 sq in.

0.5(0.322)

Leg dimension of weld = 0.707

= 0,228 in.

Reinforcement area in fllet welds
X; = 2(%) (0.228)? = 0.052 5q in.
Tot;l reinforcement area
)‘ =X + X3 = 0.462 sq in.

This total reinforcement area is greater than the re-
quired area; therefore, a reinforcing ring 6% in. O.D.,
cut from a piece of NPS 8 Schedule 40 API 5L Grade
A scamless pipe and welded to the connection with
minimum size fillet welds would provide adequatc rein-
forcement for this connection.

Example H-5 (Not Dlostrated)

An NPS 1% 3000 Ib forged steel socket welding
coupling has been welded at right angles to an NPS 8§
Schedule 40 header in oil service, using a weld con-
forming to sketch (1) of Fig-"327.4.4D. The header is

“ASTM A 53 Grade B seamless pipe. The design pres-

sure is 400 psi and the design temperature is 450°F. The
corrosion allowaace is 0.10 in. Is additional reinforcs-

~ment required?

Solution o

No. According to para. 304.3.2(b) the desigi is ade-
quate to sustain the internal pressure and no calcula-
tions are necessary. It is praumed of course, that cal-
culations have shown the run pipe to be satisfactory for
the service conditions according to Egs. (2) and .

ba}w \x>,,a
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- TABLE A-1

A .m

A9 gl S Shol jlxo s

. BASIC ALLOWABLE STRESSES IN TENSION FOR METALS?
Numbers in Parentheses Refer to Nates far A_ppendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

Basic Alowable Stress S, ks (li.
a Metal Temperature, °F (7)

P- Min, ss"l“'“"l e e
Na. Temp.. Temp., ’ '

Material Spec. Na. {3) Grade Notes ‘F (& Temile. Yed tol00 200 300 400 500 600 &50

Iren
Castings (2)
Gray Als .20 (Be) (9) (48) -20 20
Gry A218 eee 20 t8e) (9) (48) -20 20 e 20 20 20 2.0 . che eee
Gray A 126 cee A (8e) (9) (48) -20 n
Gray Ade ce. 28 (8e) (9) (48)  ~20 )
Gray A 278 .. 25 (8e) (9) (48) -20 28 .ee 2s 25 28 X ce eee e
Gray A 38 . 39 (8e) (9) (48) -20 30
Gray Ans 10 (8¢e) (9) (48) -2 30 . 3.0 3.0 30 3.0 .. e
Geay Al ... 8 . (8e) (9) (48) -20 n
Gray Als eee 38 (Be) (9) (48) -20 :
Gray A 178 PR ! | (8¢} (9) (48) -20 s . 3s 35 3 3s ce ves e
Gray A 48 ce. 40 (8e) (9) (48) ~20 40
Gray Alle c (8¢} (9) (a8) -0 a . 0 a0 a0 40 e e ..
Gray A 278 a0 (2e) (9) (53) -20 0 40 W 4y 1.0 0 10 aof
Gray A 38 . 48 (8e) (9) (48) -20 4s ... 48 45 as 4. . e
Geay A48 ... 50 {8e) (9) (48) -20 s0 ... 50 sa s 5o ... ve e
Geay A 278 ... SO (8¢) (9) (53) -20 sa 5.0 5.0 5.0 s.0 50 5o sof
Gray A4 ) ss (8e) (9) (a8) -20 ss _— ss 55 ss| ss . ;
Gray A48 .. &0 (2e) (9) {42) -20 Y 5.0 60 6o b0 e e
Gray A28 . 80 {8ed (9) (83) -20 0 ... b3 . Y 5.0 80 60 b0
Gray A28 . 70 (8e) (9) (53) -20 10 et 1.0 70 10 1.0 70 18 190
Geay A 278 ... 80 t8e) (9) (53 ~20 80 et 8.0 80 &g 8.0 20 20 80
Cupola A 197 cee enn (8e) (9 -20 w0 230 Lo g0 80 8.0 80 83 80
malleable” 31

Malleable A 47 .. 328510 (8) (9) -20 sa ee. 100 100 100 100 100 100 100

Malleable A 47 ve. 35018 (8e) (9 -20 53 3 1We 105 10t 108 106 104

www.iran—-mavad.com
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oTABLE A-1 (CONT’D)
‘BASIC ALLOWABLE STRESSES IN TENSION. FOR METALS® .
Numbers in Parentheses Refer to Notes for Appendlx A Tables, Spedﬁcatlons Are ASTM Unless Otherwise Indicated

- Basic Aiowable Stress £ bl (D), T
) ) ) st Metal Temperatare, ¥ 7)
e T e Spee MR » '
’ . Me, . . Temp, ———————— Temgp, - ’
 Materd Spec. Moo () .Gade ' Notes F&) Temle ~ Yied um——zno--aoo 400 — %00 — m 50
Iron (Comt’d) ' ’
Castings (2) (Cont’d)
Ouctle A ... ... sa®m -2 ' S :
Ferritte A3 o ... sam o s W 200 190--179 a9 159 19 1l
Auteste  ASTL ... Type s |20 s 00 2000 ...t o.ee aen el
ductie . . - 0-2M . . .

LR
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<TABLE A-1 (CONT'D)
. ) ~ BASIC ALLOWABLE STRESSES IN TENSION FOR METALS L
Numbers in Parentheses Refer to Notes for Appendix AATaNes,' Specifications Are ASTM Unless Otherwise Indicated

p- ' Win s;u' ": ";:" ": Min,
) Spec. No. . _ : Temp,, At S Temep.
Materiat No. . - ) - Grade Notes F@® | Teruile Yield to 100 200 300
Carbon Steel
Pipes and Tubes (2)

A 120 1 (82) Jo ... 120 e

A 285 G A Al 1 L. 180 (571 [-20 as 24 150 s - 142

A 283 Cr. A A2 1 yyes (S7) (D) (87} -20 s 24 15.0 146 142

- - A8 1 Type F | .

Butt weld AP SL 1 A28 tsa) -~ J as "2 15.0 150 ° . 145

Seids & ERW APL SL 1 A28 ts7) (39 -20 a3 15 15.0 15.0 14.8

- A 179 1 (873 (59) -20 7 2 C187 15.0 142

vee A 139 1 A tab B a8 3 16.0 180 16.0

e A $87 1 e (571 (39) -20 a8 30 16.0 1.0 18.0
AS 1 A (57} (39 -
Teeer A 106 1 A (s ) -

.. A DS 1 A (s7) (59 -20 a 30 8.0 16.0 -16.0

... . A6 1 FPA (7

. AP! 5L 1 A (57) (59

A 285Gr. 8 A 134 1 ... (8b) (s7) [-20 50 27 18.7 8.4 150

A 285Gr. 3 A 672 1 A%0 ts7) (59) (&7) -2 sa 27 18.7 16.4 180

A 242 Gr. 55 A ST 1 cess

A 422 Gr. 35 A 72 1 £ss {57) (87 20 ss 3 18.3 13 - 7

A 285G C A4 1 ... (aw (57 | -20 ss 30 183 180 17.7

... - A 524 1 Ge. 1 s -0 53 0 183 183 17.7

. A3 1 1 i

e A 334 1 1 (7Y (59 -50 53 20 12,3 183 17.7

A 283 Gr. C ATl 1 cass 159) (67 .20

A 2856Gr. C A 672 1 AsS - (871 (39} (67 -20

A 518 Gr. 53 Ae72 1 ass (571 (67) -20 ss 30 18.3 183 177

A 516 Gr. 55 A 872 1 css snen - -20 :

A 442 Gr. 80 A a7l 1 CESD (s7) (e7) 20 80 8 ] 200 198 183

A 516 Gr. 60 ATl 1 ccso (s7) (67 -20 0 32 200 19.8 109

A 442 Gr. 60 AaT2 1 €60

A 515 Gr, 60 ATl 1 €860

A 513 Gr. 60 AeT2 1 860 (571 t67) -2 Y 32 20.0 1.8 129

A 516 Gr. 80 A6T2 1 €80 , . , A2 :

... A9 1 8 (se) - |-20 . 60 38 200 20.0 20.0

e A 138 1 8 {s7) (59

e As24 1 Gl s -20 0 I3 . 200 200 200

www.iran—-mavad.com
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TABLE A-1 (CONT'D)
. BASIC ALLOWABLE STRESSES IN TENSION.FOR METALS?
Numbers in Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

i - Baske Alowable SUeis £ kef (), 2t Metal Temperatore, T O~~~ S .

400 500 0 60 . 0 T 800 ° 850 %0 Y0 - 1000 1080 10 Crade Na.
.. b e e . e . _Pbead?nbum

ReR) e N3 4 s 103 %0 12 T R A3
L7 c1e 18 16 1S C 103 90 78 oo as 28 1s 18 MS . A2
) . Troe F AS3
fos 0 L o L s e e s ansd
Vs 123 121 L8 1S . 106 .92 79 | 45 2.8 e o ... A1l79
160 160 - 148 145 14.4 107 I 1.9 Caes - Asay
S. . .. '\._;\ - ’, »'A". ) A‘”;..

) y "Al06

16.0 180 148 1S 144 107 L5 . X < as 1 18 - 10 A ALS
: . : - FPA Ay

A APL SL

| 15.4 144 13 11 DO 12 °“ 21 &S ... ... Al
18.4 “s VB3I B1I LB N2 .’ 21 s3] 5 . s 18 . L0 A0 AeT2
. s CESS A

172 12 148 1S 14.4 121 102 | T T cee L ees €55 A
172 162 148 145 144 120 102 L) s e Thea - AlM
172 162 148 148 14.4 1200 102 a3 [ X 45 s . ... cees  Ge O A 524
’ . . 1 A
172 162 a3 145 144 120 102 83 as 28 s 10 _{1 AN
cAss A1

: . . : Ass AeT2
172 162 143 14 14.4 121 102 84 .5 as 23 14 10 Bss A2
o : . css AeT2

183 -173 158 - 155 1s¢ 130 108] &7 ... ... ... iev tee.  CEWD AMTY
1) 173 153 1S5 154 130 - 108 87 &S . as r X S A
. ) . E60 AT

. ) . : Mlcaoa , an

183 173 158 15 - 154 130 - 108 87 - &S s 28 14 10 80 - Asn
' . . . N . [cs0 A T2
- e s ... . ol . e - N o —~ B -
. ° - . ’ '. - b L v . .: . ... . - ' Aus
200 © 19 173 170 s 130 . o8] 87 - oS as 25 . - ... e AS24

www.iran-mavad.com
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TABLE A-1 (CONT'D)
K .. BASIC ALLOWABLE STRESSES IN TENSION FOR METALS!
Numbers in Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated - )

"Specified Mia,

L. Pe . . Min. ! Min.

L oL . - Spec, No. . . Temp., - __St_.._.__ gth, al Teme. ] .

Materlal, Na, (G)]) Grade Notet F (& Tensite -  Yied . t0 100 200 "300
Carbon Steel (Cont’d)

‘Pipes and Tubes (2) (Cont’d)
1 L. =

aee A S 1 -8 (L NCLT I <20
eee A 108 1 ] 57 - -20
vae A 113 1 . N : -30
cee : A 334 1 . ((14] -50 50 3% 20.0 20.0 200
een . Adee 1 FP8 (1)) -20
vee A 181 $P1 Y3 (}¥) -20
. AP SL 1 8 (57 (59) -20
. All9 1 c TSR -20 50 a2
. Al39 1. 0 . (am -20 0 4 20.0 20,0 20.0
cen . APL SL $P2 X42 (51} (55) -20 5 a1 0.0 00 200
ceed . AlsL. . sP2 " va2 sv -20 ] 2 200 20.0 200
(> W i thick) © A - SP) Yas ROV =20 . 62 a8 208 "7C 197 ¢ 7
- APL SL $P3 X48 (51 (55) -20 83 1Y 1.0 21.0 21.0
. A38 5P3 Y46 51 . -0 83 <6 21.0 20 20
(>3 in. thick) A 381 sP3 Yso (s1) -20 ™ 50 213 200 19.3
A 515 Gr. 63 A8T) 1 CCos 7 167 -20 65 3s 217 T a3 20.7
A 518 Gr. 65 A6T1 1 CBeS
A 515 Gr. 63 A 872 1 865 (S7) (67) ~20 65 3s 217 a3 20.7
A S16 Gr. 68 - A 672 1 Cas : .
- A1de 1 (3 (aw) - |.zo Y3 52 22.0 22.0 220
Laa API 5L sP3 Xs2 © S (59) -20 193 52 220 22.0 22.0
(> 34 i thick) A 381 5§73 Ysz G -2 Y9 52 22.0 20 220
A 316 Gr. 70 A6 1 ccro (57) (67) -20 70 s n3 Bl . ns
A 3513 Gr. 70 A671 1 €870 .
A 513 Gr. 70 . ARI2 -1 870 57) t67) -20 7 - 38 233 2.1 228
A 316 Gr. 70 Asm2 1 o . ) .
cee o : A 108 1 c s7) -20 70 40 233 D3 23
AS3TQL ’ A 671 1 co70
A2y i thick) . . i .
A7l A672 1 070 7 -20 70 o . 23 B3 . n2a

{ < 2v4 i thick) . . 31
AsTaLl . A 691 1 CrasH70

(< 2v4 In. thick)
ee o . APISL  SP4 . XSk (51 (58! 71 -20 n 58 212 81 3
(>Rt A3l SP-4 Yss (51) {38 1) - -20 7n L1 - 27 32 S * B
vee . APt SL sP3 X352 1 159 -20 72 52, 24.0° 24.0 240
(<3 la thick) A 381 sP3 Ys2 1 ~20 72 .82 240 40 240

www.iran—-mavad.com
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_ TABLE A-1 (CONT'D)
. BASIC ALLOWABLE STRESSES IN.TENSION FOR METALS?
Numbess In Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

Baskc Alawable Stress S ki (1), at Metal Temperatare, 'F ()

400 . 500 00 450 70 -0 80 80 900 950 . -1000 1050 1100 Gade N

. . ) . S . - o Carbos Steel (Com’dd
. ) Plpes and Tubes @) (Com'd)

[ ] *AS).
-8 A 1086
[} A 333
¢ LA
FPB - ANy
Y38 A
L] -0 APLSL

‘ < : ALY
l cee t eas cee L ses T L aen aee | ALY
20.0]] vhe e e eeeeee e e B ver TLxe2 | APLSL

. 200 vee v e eeeeeeaeeeeeeeeamaeee L eme e cee AT A

200. . 189 173 178 15 130 1 47«5 45 - 25 Ly 10

T T T T TR 2" B
. . . : .. R . S~ e ) . .‘
IO © ceh een eee el e e e de e e el Tl Yae A a1

184 17.4 163 16.0 ese coe . . e PN e .o Y30 A8l

200 pLR J 173 170 168 139 114 20 ) 43 2__1‘-“' cee T A

: y C365 A

200 1m9- 1723 170 168 133 14| 98 . es a5 2s 1 10 < B8es A2
' . T cas A

£

2o .- Lo Ll aen T an e e el een i eed Lees sxm2 AP SL
220 D O £ A

- 27 - 203 Rt %) 184 183 148 120 23 63 43 2s cee T .. . CCTO A1

: - [care A
12307 205 187 184 183 148 1200 93 &S 4s 28 1 10 8% Aen

L T S T 2 S v S ) Alos
- - S . : . 1 . Jeote - Al

I e T T O &1 - Y ¥ 8

< LCMSHIO T A
oA ... ... T eee Leee’ Tlee XSA .t U APLSL
BT 7° cee eed ees cee BZess L oeee tthee e’ L Wes  isee. tele  ees 3YSH. A3

aoe xs2 TOLAPSL
Teee 4 eee Y52 . - A

o] v ael el s Tl e eee e i el

240 I e%e ces cee cee cee cae “ee ‘oo eee " eea
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TABLE A-1'(CONT'D)
. BASIC ALLOWABLE STRESSES IN TENSION FOR METALSl
Numberx in Parentheses Refer to Notes for Appendix A Tables‘ Speoﬁtations Are ASTM Unless Otherwise Indicated

. —— N : . . - - R e AT

i S e s;;:-:;; P
e Spec. No. | e . © Temo, —_———— Temo. :
 Materiasl . Ne, LB Grade Notes F (8 Tensile Yied © w100 N200 30
.Carboas Steet (Cont’d) N
Pies and Tuk:s @ (Cont'd)
A9 L oAn 1 cx7s
{>1 la thick) :
Az a1 NIS N6y 2 7 40 250 . 244 3.7
(> 1 I thick) - . -
A299 AWl 1 cMsTS
t>1 i thick)
A 299 - A &N 1 cX7s
(S1in thick) -
A 299 A&72 1 NTS ($7) (87) -0 1s a2 2.0 0 248
(<1 . thick) o ) . .
A 299 A9l 1. cMSTS
CASlin thicd
el A APISL sps xss GVBNTY T - 7 5 .
. AP SL SP-3 X560 (51) (55) (71) -20 7s p 250 30 239
(ghinmicd  A381 $P4 Yse {s1) 1) 20 7s %
(> 4 in thick) A 381 sP.s Yeo (s qu 20 s o [~ 250 250 5.0
... API SL SP.s . xs0 (S1) (55) (71) -20 78 50 26.0 268 260
(< W in thick) A 381 SP.S Y&0 . sy an =20 73 (%) 26.0 26.0 26.0
Pipes (Structural Grade) (2)
A293Gr. A Al 1 ... t8a) tac) "B as 23 137 130 12.4
AS70Ge.30 . A1 |. , o
A 5;0 Gr. 30 A1l 1 PR (8a) (8c) -20 49 30 ) 15.0 -18.0 15.0
A283Gr. 8 A 1 ‘.. (8a) (8¢) T T 27 . 1sa BRIt Y
ASI0Gr33 - - AL : . . o
A S70 Gr. 33 A 1 .. (82) (82) .20 s2 Y 15.9 159 189
ASI0Gh36 . A1 SR : : o, _ C
A570G.36 . A 1 .. (82) (8c) .20 53 3 18 163 13
A S70 Gr. 40 AL ce e , .
A 570 Gr. 40 A2 L 18a) (8c) -20 85 a0 169 19 149
A3 B ADe 1 L, " (sa) (80 20 sa 3 ‘176 - 168 - . 184
A2836.D Adsel 1 L “taw) 8y -20 @ B e - e e
A 570 Ge, 43 Al : ' : - , =
A 570 Gr. 43 A 1 . (82) (8¢) 20 0 a8 18.4 184 184
A 570 Gr. 30 Al e
AS70G.30 A2 1 ... (82) (8c) -20 85 %0 199 - 199 194

\M o 9y bw\v,ﬂ
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