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Table 2-3a—Material Groups, S! Units (See Figure 2-1 and Note 1 Below)
Groupl  °2* Group Il o3 Group Il 035 Group 1A o9
As Rolled, o S0 94 As Raolled, oSl D) g As Rolled, Killed o340 3955 Normalized, Killed o3 Jla )5

Semikilled @IsT any

Killed or Semikilled 7, Tassitielb T Fine-Grain Practice j 431> ¢l

Fine-Grain Practice j) 4> )T

Material Notes Material Notes Matenal Notes Material Notes
A283MC 2 Al3ItMB 7 A 573M-400 A1IIMCS
A28SMC 2 A JoM 2,6 A 516M-380 A 573M-400 10
A 13IMA 2 G40.21M-260W A SI6MA415 A 516M-380 10
A 36M 2.3 Grade 230 5,8 G40.21M-260W O A 516M-415 10
Grade 235 3,5 Grade 250 5,9 G40.21M-260W 9,10
Grade 250 6 Grade 250 59, 10
09,5 03 )5 o5 ¥ 098
JESRVEIV P PURV-IRYPE JYRSES .falﬂ oS 3 ) 9d g asly ;[olﬂ a3 Jla i Noﬁnfalu?zz; o h,.TI-.: o Jlo i
Group IV Group IVA Group V Quenched and Tempere Jresbs
As Rolled, Killed As Rolled, Killed " Normalized, Killed Killed Fine-Grain Practice ‘71>
Fine-Grain Practice Fine-Grain Practice Fine-Grain Practice Reduced Carbon Hoails
Matenal tNotes Mﬁteria.l Notes Material Notes Material Notes Sl
A 573M-450 AG2M C A 573M-485 10 A 131M EH 36
A 573M-485 A 573M-485 1] A 516M-450 10 A63IMC
A S16M-450 G40.21M-300W 911 A 516M-485 10 A633MD
A S16M485 G40.2 IM-350W 0, 1! G402 1 M-300W 9,10 A 537M Ciass |
A662M B G40.2IM-350W 9, 10 A 537M Class 2 13
G40.21M-3100W 9 A67BM A
G40.21M-350W A6TSM B 13
E 275 4,9 AT¥IMB
E 355 9 A R4] 12,13
Grade 275 5,9
Notes: ta salsb

1. Most of the listed material specification numbers refer to ASTM specifications (including Grade or Class); there are, how-
ever, some exceptions: G40.21M (including Grade) is 2 CSA specification; Grades E 275 and E 355 (including Quality) are
contained in ISO 630; and Grade 235, Grade 250, and Grade 275 are related to national standards (see 2.2.5).

cliasalis (433 abens 1) GHO-2TM Tis 303 3929 s slitiul 2ix ap 8 2 (edS 3 43,3 adea jl) sibrgs o ASTM &y 00id s i i3

al I | .1-._1

il e e S kil gako YYD 4 s 9 YO - an )0 TYD axpay FY e 90l J {(caaiyd alanl) E355 3 E275 sla aa)s CSA sty i

Thickness < 20 mm.

oA N

mitted up to the maximum of 1.35%. Thicknesses < 20 mm shall have a manganese content of 0.8-1.2% by heat analysis.

Must be semikilled or killed.

Maximum manganese content of 1.5%.
Thickness 20 mm maximum when controlled-rolled steel is used in place of normalized steel.

Sl T L el sy unly -Y
siaslio Y. kj}lmtgflnfmlm—r
B s 10 e auaps d8laa -8

D gihh (g0 03 YK oaub Jlo yi Y8 (Sloy ooui J AT oub 355 3Vgd  Jids siaudee Ve yiflaa ol -8

6. Manganese content shall be 0.80-1.2% by heat analysis for thicknesses greater than 20 mm, except that for each reduction
of 0.01% below the specified carbon maximum, an increase of 0.06% manganese above the specified maximum will be per- b, 3ifinduo s -F

ifie ooy f-F iahiEl ook asubie a8 duops Flaa Ghall sueps /- e sl aSiT oy bl piesdie + bl casldus gl gae)s VY
M PRV IE N VA o JA)J.Ci.a).‘_JUTﬁUI.\wm.,L,).z@Ly\Wb 5 9bue L sialcialze ol jlxe dus s V¥ S i5Taal oo asabie pifisa il piiug

7. Thickngss < 25 mm.
8. Must be lalled.

9. Must be killed and made to fine-grain practce.

10.Must be normalized.

pioalis YO (soluo U jial caolsus -Y
Al @ T s -A

Adb 3 ails 3 el T el -8
Aabl o Jla b a1V -

11. Must have chemistry (heat) modified to 2 maximum carbon content of 0.20% and a maxumum manganese content of 1.60%
SAL 3003 VP 3alie Jifloa g Suepd /T upd T lsa Lol 7ol laosds ST shpls el -3 )

(see 2.2.6.4).

12. Pmduccd by the thermo-mechanical control process (TMCP).

13.See 1.7.4.6 for tests on simulated test coupons for material used in stress-relieved assemblies.
ok Slo )yl sl acgazma 23 03

ile ol xa Jpal il 8 aluugr b aafes - VY

Lt 3 g0 (5 3l dundy (5L8 Qi gns ldale T (gl 5 - 1Y
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—20 29
: Group lIA
50 —46 See Note 2 —48 50
60 -51 51 60
mm 6 12.5 19 25 32 35
in, 025 0.50 0.75 1.00 1.25 1.50
; Thickness, including cormosion allowance
Noles:

PRI RECTR AL

The Group (! and Group V lines coincide at thicknesses less than 12.5 mm (Y5 in.).

1.
E 2. The Group (Il and Group IlIA fines coincide at thicknesses less than 12.5 mm (15 in.).
; 3. The materials in each group are listed in Table 2-3.
4. This figure is not applicable to controlled-rolled plates (see 2.2.7.4).
5. Use the Group 1A and Group VIA curves for pipe and flanges (see 2.5.5.2 and 2.5.5.3).
J Figure —Minimum Permissibie Design Metal Temperature for Materials Used in Tank Shells
Without Impact Testing
4 Table 2-1—Maximum Permissible Alloy Content
_ HeatAnalysis
Alloy (percent) Notes
i Columbium 0.05 1,2,3
E Vanadium 0.10 1,2,4
] Cofumbium (< 0,05%) plus 0.10 1,2,3
:‘,E vanadium
Nitrogen 0.015 1,2,4
Copper 0.35 1,2
1 Nickel 0.50 1,2 {
: Chromium | 025 1,2
! Molybdenum 0.08 1,2
; ® 1. When the use of these alloys or combinations of them is not I

included in the material specification, their use shall be at the option

of the plate producer, subject to the approval of the purchaser, These

elements shall be reported when requested by the purchaser. When

more restrictive limitations are included in the material specification, I ‘

those shall govern. "R
2. On product analysis, the material shall conform to these require- |
ments, subject to the product analysis tolerances of the specification. |
- 3. When columbium is added either singly or in combination with I

vanadium, it shall be restricted to plates of 12.5 mm (0.50 in.) maxi-

mum thickness unless combined with 0.15% minimum silicon.

4. When nitrogen (< 0.015%) is added as a supplement to vanadium,

isthflilal;ebc reported, and the minimum ratio of vanadium to nitrogen

4:1. ‘
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SLIP-ON FLANGE t ¢ RING-TYPE FLANGE

7

%

NS , | k\‘x
= N

+ ¢ ¢

Notes:

1. Shell reinforcing plate is not included in the illustrations above.

2. t, = shell thickness, f, = nozzie-neck thickness; 7, = flange thickness; 7, = bolted cover thickness.
3. The governing thickness for each component shall be as follows:

Governing Thicknass
Components {thinner of)

Nozzle neck at shell {p Of ig
Slip-on flange and nozzle neck thor Ty
Ring-type flange and nozzle neck thor Tt
Welding-neck flange and nozzle neck by

Long welding-neck flange £, or ty
Nonwetded bolted cover taTe

3) [o..':.T Ax3 )a 9 &I sl (U dlge 4 o L,h.g.La)T a5 (sl e r:fl:. =saloeus
Figure -Governing Thickness for Impact Test Determination of
Shell Nozzle and Manhole Materials (see 2.5.5.3)

WELDING-NECK FLANGE LONG WELDING-NECK FLANGE
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| ] corrosion allowances jlxo 5395

, ("st.mdyb)_pLJ:D)._n_;_‘s ..5').._:).5.3&)3.0 a._i_l.au.lf)._ﬁbmd..;‘gj b.ml@)gﬁd@&)ly}é
& Jgeio 5 Ltbd)ljtsl).gn_é.ﬁ.mL_gi).g:\_&fL5|).;;d.&J.:~.).mL5LtbLﬁ)jksl)gsks)ﬁ.aw|h.p:.o38l.n
a8 das ps (corrosion allowances) jlxo 53,55 Jloio 30l 48 s ojle sl 9

'

..}yu
ais ;5 35 )3 anbd 18 sla 3Ll ol Jlade 4y &F T Jlxe 5595 Jlade Joliie
é}ﬁuimbto)'&io)lﬂaf@bﬁmhﬂanmmw)ncob)luueu&}ﬁ

I Vbas]

_ 1 3is)lic 0 53 ¢ 30 )3 Jslate wVlasl
(Double- Welded butt joing) a5 k55 s —J Loy Jbosl -\
(Single - Welded butt joint with backing) 35y =xin b a3 45y ly o Gbsa JLasl -V
(Double- Welded lap joint)ss b 95 P29 b Jlesl ¥
(Single- Welded lap joint)as ;1S @29 Wb Jlasl -£
(Butt Weld) _J, o) Ghea -0
(Fillet Weld) sl 455 jhgn -7
(Full- Fillet Weld) Jo5 sl aigS g -Y
(Tack -Weld) s 55 — A

e e i N - p R Pl 0 B PR Tt Ty L L M g Sy e e, - [ ]

Sl ab o8 Slabas o last Jolan .35)las oaub plad o jlw )3 ieglie Ly il Lo Lbssdla

She 5 bl Jolf' sl absl b Ghoa slasdie O celius U sldyy sl )l s jlue
§ 23 )L oy el o Ko Jl pieS Glunls Ghsa cxelsud « pleslie B Sl Gl crelio
| Sldos 5 &5 LAy sl bias ad,hS aps) Gbsa wVlasl bl jiedie O JSloa 5 Jlasl |
aolxis e 0 JSlaa Slusl (6ouh ol aF 230 oo s wllail Job .l jlxe adu

P T PT L Gk LMEL L R e TP il B L b -

| o h | ;

| { @ 'R ,. -

| Single-V bult joint o R X sl . <l
Single-U butt joint > s 237 ORI = Sl

. A g Y 039 ey Ul | !

0 pday lia wrady o Jlua . L 5
e a8y 51 Al o) Yl Jbasl puas) dob -2l phivy pledee O 1
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Double-V butt joint

£95 Jl Sl &3y ($dgac oYlasl

a3 b9 yilis iy oad Jlas

7 G

Square-groove butt joint - Double-U butt joint S B )f._v..‘s..‘f._.! Magel o> Slwsld a5

Jolf 93 9 Jols 3 b ady d JUail

—uS ) 90 ro@ )_9[.79:: 52 9oL = Vlasl ..Ln.ul.»

ol aly ot Sl ‘ el idy o Jlaasl 5 '
s waly a3k 535 plg 0 phaes Jdlas 580 )1 il

a3 S gar e Vlos] Sibl adly aleld jiea=o @9 oo

Oen (HlBgd i ax 8 ibb JeU o9 9 Jolf 3o b iunl &350 a8l = Vlasl

Optional S/l Posw s

’/— outside angle —)
- e | -— - -J'- r - ¥ ] B
\"‘:'?E-. ‘ g s 1’{.}3‘1 % T

< I (i?

#’-—-‘

s |
Alternative
angle-lo-sheli joint o
aiay g i Jlaot 550 a8
Angle-to-shell Square-groove _
s sy o) Jlaast butt joint butt joint S ady o) St
JolS’ 39 4y 4 compiete penetration complete penetration Jalf 3585 03ba

Single-bevel Double-bevel
butt joint butt joint
complete penetration  compiete penetration
Jolf dgdi 5y &y (phud aly o Jleasl JeolS” 5 pas o3k (5 b ks ad Jlesl

Note: See 3.1.5.3 for specific requirements for hosizontal
shell joints.

a3 a8l | e 9 Vol
Figure = —Typical Horizontal Shell Joints

L oo b sl adi)sd sla ad Hyadall i i —af ol oald yugn 29/ sl
f.. J§|_1_-.;u;_u,__.l__,oj_am_,_af)gd)ﬁm@;)Iﬁﬂg)dw.MQMIam

1
oo
.
P

el
e L
e
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Sldos on wbasl jl g oy D Gbea b s B9 Ilasl Jl (o jxe 4535 Jl ¢ 535 )l jieadse
Sl adlys alols af )9

g0 0313 Hhoa Jolf ST b oT Gboa b Il b b i baid if s oo dad

SIbw esbel oy o Hhoa Sl il Gla ad )by dy o Gsa was Ly ST
# 3l Shanls & 93 alold o gt oaliiwl ool wals ) Gbsa I ST (ool b (s lub) 39 (0
doaud y3) hexla 9 B L Sl e B B9 b o Slabya 3bL HieS jiesle
050 iS anh aw wVlasl .3 gib eloxl §)5 s) b & sReslie ¥ JBlaa cralsus b Sy iy
Sl alibly adiold ¢ hxe aidg Jl 9 3505 Jl jieslee Y- - JBloa Sl

-
ROOF-PLATE JOINST Jos
J— 1 h
e el
t """"" N ‘ .
Optional S il Insu;le
outside angle Jab
3l il Ll

WS P s Sadid
ROOF-TO-SHELL JOINTS aas & cidw Yol

| 12t — | !
Y 2ol } lﬂ} +
|

-»-. Insida of shell

ALTERNATIVE ROOF-TO-SHELL JOINT
(SEE NOTE 2)

. —. e e e = —— A it el
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NY-8705-131 Y :Lg;).ﬁ,}l._n a_jlou QJP:) Oj,‘p'u; G“)jb. 10,39 Ulj-i-‘:
&g Jala N ~ Insi
a3 4 waaw JLasl )50 ai 35 Bottom or annular nside Jals
bottom plate
—if )93l af 6231 @ ég
| ' ajog 4y af Jlasl
BOTTOM-TO-SHELL JOINT
oebin

Optional
( V groove <=

? By N —

\-Tack weld
. . . Sk sans
Single-welded Single-welded butt joint
full-fillet lap joint with backing strip
ﬂ)hfgub?;bﬁlﬁ,fla.ep)dbasl M;u@mﬁju)h&&?buhﬁaywl
BOTTOM-PLATE JOINTS

Notes: A5 50y il
1. See 3.1.5.4 through 3.1.5.9 for specific requirements for roof and
bottom joints.
2 The alternative roof-to-shell joint is subject to the limitations of
3.1.59, itemf.

Figure . —Typical Roof and Bottom Joints
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SREETYY

vr— Shell plata

_is 5, Bottom piate

Figure —Method for Preparing Lap-Welded
Bottom Plates Under Tank Shell (See 3.1.5.4)

U e A3 1) a9 e b s sla Gy 6o oslel | yivg)

SN TN TN

’/— Shell plate a5 5.

AN

A = B for

up to 256 mm B 1
{1in.) annuf7 R <

plats 45° minimum

AV

%

B— | . 13 mm {"fz in.) maximum
Al 6 mm (Y4 1n.) Mminimum
Annular bottom plate o]

A + B minimum

Notes:
1. A= Fillet weld size limited to 13 mm (/5 in.) maximum.
2. A+ B =Thinner of shell or annuiar bottom plate thickness.
3. Groove weld B may exceed fillet size A only when annular plate is thicker than 25 mm (1 inch).

Figure 3-3C—Detail of Double Fillet-Groove Weld for Annular Bottom Plates With a Nominal
Thickness Greater Than 13 mm (/5 in.) (See 3.1.5.7, item b)
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500 mm (20”) and 600 mm (247) shell manholes: twenty-sight 20 mm-diameter (/) bolts in 24 mm (/s") holes
750 mm {307} and 900 mm (36"} shell manholes: forty-two 20 mm-diameter (%4") balts in 24 mm ("/2") holes
{Boit holes shall straddis the flange vertical centerline.)

Gasket (see Nate 1): -
500 mm (20°) manhole: 535 mm {25%7) OO x 500 mm (207} ID x 3 mm (*") thickness
600 men {247) manhole: 735 mm (29%") OD i 600 mm {24°) ID % 3 mm (Y™} thickness

(See Figure 3-4B) 750 mm (307) manhole: 885 mm {35%7 0D x 750 mm (30"} ID x 3 mm (A"} thickness 7
r—<, g, 500 me (367} manhole: 1035 mm (41%°) OD % 500 mm (367} 10 x 3 mm (") thickness
4 One 8 mm (') telltale e Y] Reinforcing pad
hote in relrforcing piate, N1 shall be shaped
on horizontal N to suit tank
centerfine 's
- 3 -3 . _ s
Alternative N
circular shape
{see Note 8)
€ o
3 10 mm-diameter
2 b (i) rod
€ — ok Sule - - - \4
5 D,
£
E aﬂ
L @ 6 mm {'/1")
(see
Nota B) -y Y .
' <,"4 B S - \
t 125 mm (5%) minimum - Sag
A2 mm (11/4") I Figure
— Rounded comers 3-4B

(150 mm [5"] minimum radius)

4~ Arc dimension = Wi2 500 mm {20%) and 600 mm (24") manhole: 750 mm (30")
750 mm (30%) manhole: 900 mm (367) (See

900 mm (36") manhole: 1050 mm (42} Noie 7)
{increase as necessary for clearance)

Uniform, smooth swiface

Rounded Manhcle |D Rounded Manhole ID
comer -* comers } ‘

' \ ,

(SR T,
- (‘?:"r;‘ Note 4) T_t' ﬁ:; 4)

|

See Note 2 - t; {sea Note 3) See Nota 2 _ t, {ses Note 3)
Detail a Detail b

Notes: 6. The shell nozzles shown in Table 3-6 may be substituted for man- ’
1. Gasket material shall be specified by the purchaser. See 3.7.5.4. holes. -
2. The gaskeled face shall be machine finished fo provide a mini- 7. When the shell nozzles shown in Figure 3-5 are used, the minj-

mum gasketl-bearing width of 20 mm (3’;4 in.). mum nantz:;e heights above the tank bottom given in Table 3-6 I
3. See Table 3-3. . are acceplaie.

8. For dimensions for Dy, Dr, L, and W, see Table 3-6, Columns 4,

4. See Table 3-4. 5 and 6
5. The size of the weld shall equal the thickness of the thinner ' '

member jpoined. ’

4333 )3 9 eal azyid
Figure —Shell Manhole ‘
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g

A

S -y ) o

21, »}- Arc distance °

? J One 6 mm (*/a") telltale hole '

X in reinforcing plate,

D12 — /on horizontal centerline

Bend reinforcing plate to ;

i L/ radius of tank shall — J
: - : ! |
| i Alternative shape :
! ' for low-type [
, ! ____’_/ type nozzles x: :
, 1 See Detail a or b for ; |
¢ | o )
Dlamond REINFORCING PLATE Circular
—~— f —D-{-I-—- J —

——

n

ATDNNNN AURNNENTONRN RN

R TN

2 v URNY

A H N

5 ' Q

;i Tank bottom '

51 Y N '/ Y% C

RN RN

!_! Single Flange Double Flange Special Flange

| REGULAR-TYPE FLANGED NOZZLES, NPS 3 OR LARGER

‘si (Bolt holes shall straddle flange centerlines)

:

. w s T

TN

j 77777

\' <

: c ; See Note 1)

(See Note 1) '

; / » \\ NIRAZ. ti2[6 mm (/™) minimum]

7SN~ (See Note 5)

. 60°

: Detall a Detail b

LOW-TYPE FLANGED NOZZLES, NPS 3 OR LARGER
{BoR holes shall straddle flange centerfines)

Notes:

1. See 3.1.5.7 for information on the size of welds. @ 4. Details of weiding bevels may vary from those shown if agreed to

2. See-3.8.8 for information on the couplings used in shell nozzies. by the purchaser.

3. Nozzles NPS 3 or larger require reinforcement. 5. Shop weld nol attached to bottom plate. J

Figure -—Shell Nozzles (See Tables 3-6, 3-7, and 3-8)

a3 st '
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imension 4 = size of fillet weld A

f-J (see Note 1)
_)45“ |

1.5 mm (116"
J10 mm {3/8") maximum
—] (= —| t |- — t | L—!r|~-'—
~— Shell A Wty /4‘1
wregular) (see Nole 2) 7 1/ by,
| see Note 2)
¢ r I i - - -—- ~EH| ! ; ; B 11
i + |
C
(low
type) {U A L/)
see Note 1
¥ 7
Botlom —™ \\\m‘\\
Type a Type b Typea c Type d
N THREADED-TYPE SHELL NOZZLES, NPS 3 THROUGH NPS 2
otes:

1. See Table 3-7, Column 6.
2. i, shall be 19 mm (3, in.) or the thickness of either part joined by the fillel weld, whichever is less.

Figure 3-5—Shell Nozzles (continued)

asdy sLIL dslal
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Minirnum spacing shall be 8 times the See 3.7.3
shell thickness or /z the radius of the f -

opening, whichever is lass ﬂ

G of butt-welded
Q -we
N L oshelljoint N
> Ql
L W
=
@
g
-2 N , _ _
= 4
£
o n
% q
@
Y Toe of weld
i
Detall a Detail b

PENETRATION WITHOUT REINFORCING PLATE
G985 59 W2 D9

Minimum spacing shall be 8 b the . .
shell miclmzss ng SHal be B amas Minimim spacing shall be 8 times the

sheil thickness or /2 the radius of the
opening, whichever is less

See 3.7.3
G of butt-welded l— l
/_ shell joint o
\

$ | I G of butt-weided -
' ‘ shell joint -

Toe of weld

1.5D,

Extent of radiography
..|...

Q
2 Toe of weld
i SEE— |
Reinforcing plate Reinforcing plate
Detall ¢ Detall d Detall e
PENETRAYION WITH REINFORCING PLATE
Note: D, = diameter of opening. ul'# BGJ9 L 5’_9_,

Figure  —Minimum Spacing of Welds and Extent of Related Radiographic Examination

Qb)._t).ﬂ u§|)5'ﬁ.}l) ui.x.zl.o)T f}Lﬁ 9 V- L;u):. alold Jjba.

Extent of radiography
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Y :G)S)bo)tom oﬁ,p-.} u)b:.o I ;...J)Jb :n);.}ul}i:
A
R | -
MNearest horizontal weid
, 275 mm See Detailb
(157} min for top and

See Detail b

One telitale 6 mm (*/«")

Shell plate at cleanout fitting = 1,

{See Note 5}-v—{7

Reinforcing plate = {,
(See Note 5)—

sides

-
i

hole in reinforcing ;.
plate at about g
Shell plate | | Mid-height ; %
of lowesi f ! i:/;
shell i f
course = ¢ ﬁ
__________ | R
{ }_ Flange bolt-hole ,-} g
c win diametear = boit c ﬁ
¢ =] '« | diameter (ses Table 7
&l 341 +3mm (") ﬁ
& mm | { {——— p3 —————= ?'

(%) Equal spaces |} 6 mm l f/’ Bottom

g+ |latiil. g 7 plate
(SeeNoe ) = SPORLAN 4| Gl r g .
- ; i % |
B ) -QJILQ% ke T B § L,
. f32 — 6 mon {1147y !-"- Equal spaces g A %?::;‘
150 mmi==300 mm ~=~}= W2 arc dimensions -
(6*) min (12"} min SECTION A-A

Notch as required to provide flush joint under shell ring (see Section D—D)

L

({See Nate 1)

Z or i &
y 72N oma 1]
, )
]—'— mm -

‘ SECTION B-B (3/1e7) \. Cover plate
Detail a
75 mm (3°) radius o Versing —
— pe——

Full-fillet

Mmi[i‘h']l

. 10 mm {/a") thick
_._..__1r'55umnr1nm(5') Va {1e7)

t _75mm Lifting Lug

Grind radius on comer
when weld is fess than ¢,

32 mm
(1'/4") min

t32 mm {1'") min

AP LII AL TSI s YIPT o
N T =

Full-penetration

[20 mm {4 ma]

{Sea Note 5)

Nack bevael shall be
approximately 10 degrees

SECTION D-D ol { et 4950 mm (107 —
wald mrn {10%)
AN \ Y 'i,:’.')“ ¢ {see Note 2)
) gz’/;n’f;%/f‘ SECTION C-C
(Sea Note 3) {140
min

Notes:

1. Thickness of thinner plate joined [13 mm (/2 in.} maximum.

plate may be butt-welded wilh a weld joint suitable for complete

penetration and fusion.

2. When an annular plate is provided, the reinforcing plate shall be ® 4. Gasket material shall be specified by the purchaser, The gasket

regarded as a segment of the annular plate and shall be the same

width as the annular plate.

3. When the difference between the thickness of the annular fing and
that of the bottom reinforcing plate is less than 8 mm (/4 in.), the
radial joint between the annular ring and the bottorn reinforcing

~Flush-Type Cleanout Fittings (See Tables 3-9, 3-10, and 3-11}

L e wlv— ——— = -

Figure

material shall meet service requiremeants based on product stored,

temperature and fire resistance.

5. The thickness ({4} of the shell plate at the deanout opening, the
reinforcing plale, and the neck plate, shall be equal to or greater
than the thickness (f) of the shell plate of the lowesl shell course.

RFLPE @)&Mbﬁ@&i@g

— i o v
~imr e rm 4 Carms et e w A

i = R

=T

W

-

- A T A
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9}.!55 O Ls"‘")Jb

-e— Covsr piate :
Bottom reinforcing plate W+ 900 mm (36") min Inside of shell at
(_ g (see Tabie 3-9 centerline of opening
777 RN ?ﬂ—;_g_ﬂ},n':n for W values) —
P ARl Weld after
. t:;,‘./.r.jm-tlﬁj/ ~N fitting is w
(See EM@I’; _ instaliad
Detail a) mm (4") min {see Note 1) 600 mm (24"} min
. Inside of shell

4

600 mm (24") min

600 mm {24} min

v

A

~-+— Cover plate

Shell plate /

Deatail a

METHOD A-TANK RESTING ON EARTH GRADE (SEE NOTE 2)

-=— (Cover plate
{— Bottom reinforcing plats Inside of shell at
centerine of openin
AT W+ 900 mm (36“) min pening
) g P (see Tabls 3-9
200 mim padtyl RILNEAN) for Wvalues) —
(12°) min H% 100-300 mm (412"}
— Inside of shell T

600 mm (24*) min

S

Concrete or masonry

Detail b
METHOD B-TANK RESTING ON EARTH GRADE (SEE NOTE 3)
. . . Inside of shell
Notch to suit bottom reinforcing plate at centering

S LSLALSS A

N

mm

{See Details

i Bottom reinforcing plate

¢ anxt d)

300
{127} min
{

i-’.‘--
R PR
.,'4"&-, -
.i"‘--'-‘-.

N .

Inside of shell opening
at centerline

of opening
300 mm {12") min
Datail d

W+ 300 mm (127) min, except as limited
by foundation curvaturs in Detail d
(sea Table 3-9 for Wvalues)

METHOD C~-TANK RESTING ON CONCRETE RINGWALL (SEE NOTE 3)

-+— (Cover plale

PR 100-300 mm (4-12")

(— Bottom reinforcing plate

inside of shell

Notes:

(% T R L L fe—— Retaining wall
o600 mm fg— Construction joint, to permit _

tank and retaining wall to Ringwall notch
settle independently

from ringwall

inside of shell at
centarline of opening

( Notch to suit bottom reinforcing plate

Altarnativa

Ringwall

Detail ¢

METHOD D-TANK RESTING ON EARTH GRADE INSIDE
CONCRETE RINGWALL (SEE NOTE 3)

1.This weld is not required if the earth is stabilized with portland cement 3. When Method B, C, or D is used, before the bottom plate is
at a ratio of not more than 1:12 or if the earth fill is replaced with con-  * attached to the botlom reinforcing plate, (a) a sand cushion shall be
crete for a lateral distance and depth of at least 300 mm {12 in.). placed flush with the top of the bottom reinforcing plate, (b) the
2.When Method A is used, before the bottom plate is attached to the earth fill and sand cushion shall be thoroughly compacted, and (c)
bottom reinforcing piate, {a) a sand cushion shall be placed flush with grout shall be placed under the reinforcing plate (if needed) to
lhe top of the bottom reinforcing plate, and {(b) the earth fill and sand ensure a firm bearing.

cushion shall be thoroughly compacted.

Figure
CHLP L %)JM&P@GM ol A

—Flush-Type Cleanout-Fitting Supports (See 3.7.7)
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C ™ Centerline of connection
Sheli plate in . 475 rnm+{1 5% min

Shell plate of
lowest shell
course =t

flush connection = {

See Section C-C
(Figure 3-11—
conlinued)

v

A

150 mm {6") min

-"-I-Q—-

T2
\ L
One 6 mm ('/4") tellale \ ' h
hole in reinforcing plate
al about mid-height
' B t_ =16 mm (3/") min —»= , 81
N —— Hf2 ——t
£ N 1 1
L ‘Iu | F ’f
P— | 73 M g
i o i / W2 arc dimensions .
Fuil-penatration 150 mm 300 mm /
weld (6 min (12)min  Botom reinforcing plate
c e
Notch as required to provide
T\ flush jaint
|
L !
|~ f
1.7} min - '/ !
,f o~ ,'r All joints approximatety Bottom plate
f Dy 17, ! 90 degrees /
] &Y mis~ I
! 5 ik S
] 00 S e e
/ (24-3 _
I} Tin )
] Full-fillet weid
;J I/ Bottom transition
/ / plate for minimum
: T~ arc dimension of
| T~ W+ 1500 mm (607)
150 7Emm =
fnﬂ? (2") m;n (3’) fradius A ‘7 T - 1
1
125 mm (5") min T
) ! 2¢ .+ 250 mm (107)
W A oS lv
!, —
Bottom reinforcing plate Butt-weld — VA d I
Nozzle transition to - ""‘_ ty
circular flange o S men
X (See nUtB] * A"}
SECTION B-B Buttweld [
|
te,
Centetline
of connection SECTION A-A

Note: Thickness of thinner plate joined 13 mm (/2 in.) maximum.

Figure

. -
-

—Flush-Type Shell Connection

et £ 55 433y Juail
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Round comer
when ¢, > 38 mm (1727 | '
-~ t, 9 7! Full-penetration weld
38 mm [1'/2"] max
{ [1'/2"] x) — - t, T Boitom Bottom
(Sea note) reinforcing transition
~— b/, (min) —» plate ¢, plate ¢,
/ t:l /
oA Round comer
i
t— ¢, = 16 mm (54") min
Nozzle transition Centering of
h - - - - - - - nozzla flange and
- shell i
- ~a— 2t , + 250 mm (10"} —»~ el opening Bottom plate
S = Bmom(Wymin 7 Alternative
butit-weld detail
t
| N 1B
Bottom
/*— See(n) % transition
L/’ Flanges per Table 3-10 plate {,
Typical Detail for Connections with b= h Full-penetration
_ weld
SIS 1. | <
Round ,_ NNNN\/7,#/7 7,
when {, = pginat? \\ | and weld |
38 mm {1'/2") M Bottom 6 mm
reinforcing 14 min
7] ty V' plate ¢, el
{E54138 mm (1'% max] 32 mm
Z r , — (1Y) min
/d n d Full-penetration
WNNN\N \\ L weld
A l\\ am;fﬂ
",
TN Seenote) 7707
ol = L :
<30° ] f, = 16 mm (*1") min ‘
tart I ) L Nozzea transition Round comer
Genterime (see 3.7.8.4, ltem g) l
flange . h
~a— 2t , + 250 mm (10"} Bottom plate
Nozzle neck __ by ta
(see 3784, I m\ww Q\““\M{’”’M
Hem > n
P> ///MW f

t,

-+ }-— -
C// Flanges per Table 3-8 ‘

Typical Detail for Connections with b> b
SECTION C-C ‘

Noltes:
Thickness of thinner plate joined 13 mm (/7 in.) maximum,
(1) Flange weld sizes shall be the smaller of available hub material or £,.

Figure 3-11—Flush-Type Shell Connection (continued)
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16 mm (53/s7) diameter bolts in 19 mm (3:")
diameter holes (see Table 3-15 for nusnber
of bolts: boll holes shall straddle centerlines)

6 mm (/4"
cover plate W 6 mm

16 mm (*/s™) 6 mm ('/<")
diameter rod

5 mm (") 4
Alternative Flange Detail

thick gasket —m

Reinforcing plate 150 mm (6"} min I 00

’ 5 mm[ ")

{Smm (V44" L
Bf;‘::gm e et R - R
L Roof plate l_l:' 1D --I.l
Dp — -
- D —
il ——
SECTION A-A—ROOF MANHOLE WITH REINFORCING PLATE
e’ $9 b —abw Joide o

Alternative Neck-to-
Roof-Plate Joint

B mm {(/4") —a

P —]

BASE FOR ROOF MANHOLE WITHOUT REINFORCING PLATE

Figure 3-13—Roof Manholes {(See Table 3-13)

—adw Sl Jgide

|
|
i1
' 1.5 mm (")
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4. When required, provide 8 mm (V/4-in.) reinforcing plate. Width at least /2 smallest opening dimension. Round outside comers with 75 mm

; Grind flush l |

$ _

,‘f} A% V Typical & :

!

i X‘in ,‘/ I

.

j = - .

f'_"‘i . I‘-‘75 mm (3) typical } Section A-A, Typical I

0, N O Q (0] O O O O O O O ""A ]

: 125 mm (5%)

'f typica!

1; 0 O \l Typical

]

! i i

o Neck 6 mm (') thick min. o l
-

: o ©

:'j B B I

! 1800 mm 4 o) Except for handles, cover O 4

; (6 max , plate not shown. )

i C | 1 0 20 | Dt e L T - O}~ l

| o N

\

: o 16 mm (%") diameter rod, || © |

i f 4 places

| 0 O

- L { — - . o

1 © o 0 0o o o o o o o |o

1 1.5 mm (1/,¢") thick gasket 900 mm (3') max -

g Cover 5 mm (¥,g" thick minimum 150 '(’ém.] .

: 5 mm (%,¢" galv. wireropa lanyard

. \_\ I l I | /5 mm (%57 typical rwo mm {4") minimum

: : 5 == 75 mm (3%) x 10 mm (%)

j ( 75 mm _+ bar flange

; n'( /@V 37

; (10") max N ez

; ‘ Note 1 ! j_ ==

! e === Roof plate

: \—— 38 mm (1.57) x 38 mm (1.5%) x 6 mm (V") tab

Section B-B

! 8 mm (%,") reinforcing plate, whan required. See Note 4.

Notes: [

; 1. Weld size shall be the smaller of the plate thicknesses being joined.

% 2. Cover may be either parafie! to roof or horizontal. Opening may be criented as desired.

} 3. Bofts shall be 16 mm (%/g-in.) diameter in 20 mm (¥-in.} holes, which shall be equally spaced and shall not exceed 125 mm (5 in.) on cen-

% tar ,

3

; Figure —Rectangular Roof Openings with Flanged Covers |
| GRS 93 b b S ol Az
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....".'..""_-_'__:::::::—."’:_T__:__':_"—:ﬁ
1y
I s
3 —[ 50 mm (2"} typical
5 mm (34¢™ typical 5 mm
/
I 16 mm (%g") diameter rod handle, 1 place I (he)
i) for 900 mm {3") or less cover, 2 places at I Fabricate hinges from NPS 1
I Hn '1,-points for larger openings ;I SCH 40 pipe and 22 mm (*lg") rod,
1800mm 150 mm l" II minimum 2 each, maximum 600 mm
(6') max (87 I il (2} O.C., equally spaced.
| ]l.[r: ! Neck 6 mm {1/,"} thick min. ]:
Provide 2 lock tabs for openings 1y
larger than 900 mm (3') it
1L "\(
~ T N it
I |
I J
D ’ ll.—_—'_:'.:-_:-_-_—:_—:_—_.—_:-:_—:_—::_—.:ll
|~ 900 mm (3') max -I
Plan
—_ 125 mm {5%)
75 min
r (3") 5 mm (37 rr;inimum thick cover r 50 mm (27
________________ I"""
4 $ ‘g i 100 mm (4") minimum
t 6 mm
250 mm —e{l—(17,m) Note2 PRy
(107} max min. gy e T
4 Mote 1 e e Roof plate
Elevation
Notes:

1. Weld siza shall he the smaller of the plate thicknesses being joined.

2. Cover may be either paralie! to roof or horizontal. Opening may be oriented as desired.
3. Reinforcement, when required, shall be as shown in Figure 3-16.

4. Not for use on roofs designad to contain internal pressure.

Figure . —Rectangular Roof Openings with Hinged Cover
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Axis always Axis always ,@ I
vertical  Plain or raised-face l-‘_ vertical l

slip-on welding, welding-neck,
or plate ring flange

Alternative
Neck-to-Roof-Plate

/%} mm L’(/‘h") Joint

Roof plate
- D, A‘I

— Slandard-weight line pipe _

(See note)

X

Roal plate

NOZZLE WITH REINFORCING PLATE BASE FOR NOZZLE WITHOUT REINFORCING PLATE

Note: When the roof nozzle is used for venting, the neck shall be trimmed flush with the roofline.
Figure —Flanged Roof Nozzies (See Table 3-14)

;
9
1

( Full-fillet weld
' | {69 min N ., - ~B—@\
7
_____ 27
o - AT, .\.‘x‘.\.‘u‘x‘x‘v
”
e

fl.-ﬂ

| R

intemal pipe o/

;r PP L M L L L LI VI S
- ! { Nozzle neck Y =
_V-R\ == - ..: ¢ a 4
571g™) ]
Y e —— gt E— U’T‘af}t‘ 3
222l N e o T T T o — / AW ANMRRRVRNRNY
N T N T + (L Tack-weld
N L : / ‘L Tank bottorn backup bar
N | | / a Detalls a1-a4 to flange
B . I :‘. ——fb-d _._ - Sea Detlails al-a4 (all are acceptable)
diameter (min) N A
' t N 4’ Q
ATATTILATLTL LR LR L LR SRR SRR
6 mm (*/4") 6 mam (1/47) 8 mm {5h")
. {
See Detail
- A - b, ¢. ord Detait b Detail ¢ Detall d

Note: The erection procedure shall incude the following steps: (a) a hole shall be cut in the bottom plate or a sump shail be placed in the
foundation before botiom ptacement; (b) a neat excavation shall be made 1o conform to the shape of the drawoff sump, the sump shall be put
in place, and the foundation shall be compacted around the sump after placement; and {c) the sump shafl be weided to the botiom,

WEPUN
Figure —Orawoftf Sump (See Table 3-16)
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25 mm
c l (1)
N T —
161 16¢
i |
{ —
Detail a Detail b
Detail ¢
]
\ Y
N
N 16t
N\
3
Detaif d
-
N |
164
65 mm (2V/2") ¢

Detail e

Note: The section moduli given in Table 3-20 for Details c and d are
based on the longer leg being located horizontally {perpendicular to
the shell} when angles with uneven legs are used.

O e &3 Sl (0aiS iw) 0aiilS afxe ddls 595 gblis
Figure 3-20—Typical Stiffening-Ring Sections for Tank
Shells {See Table 3-20)
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| " G—
Shell horizontal butt-weid

: Shell vartical

butt-we!d

Bottom plates or annular plates

Note:
R-MHMN = Reinforced Opening (manhole or nozzle with diamond shape reinforcing plate, see Figure 3-4A and 3-5).
LIR-N = Low Type Reinforced Opening (nozzle with tombstone shape reinforcing plate, see Figure 3-5, Detail a and b).
R-N = Reinforced Opening (manhole or nozzle with circular reinforcing plate or thickened insert plate, see Figure 3-5).

S-N Non-Reinforced Opening (manhole or nozzle inserted into the shell per the alternate neck detail of Figure 3-4B).
Variables Reference Minimum Dimcnsion Between Weld Toes or Weld Centerline (1X3)
Shell ¢ Condition |Paragraph A(2) B (2) C@2) D (4) E() F (5) G (5)
Number
IS 12.5mm As 3732 | 150mm{6in) | T5mm (3 in.) 75 mm (3 in.)
(ts lfz in.) welded or Zlle or 213';;_:
or 3733 7% mm (3 in.)
PWHT or 2t/yt
3.7.33 75mm (3 in.)
for S-N
3.7.33 Table 3-6
» 3,734 Btorllpr
*» 3734 8¢
t>12.5mm As 3.73.1a 8Wor 8W or
t>'in) | Welded 250 mm (10 in.} {250 mm (10 in.)
- 3.73.1b 8Wor
150 mm (6 in.)
3.7.33 BW or
250 mm (10 in.)
3.73.3 75 mm (3 in.)
for S-N
3733 Table 3-6 8torl/yr
« 3.7.34 8¢
* 37.34
t>125mm | PWHT 3732 | I1S0mm (6in) | 75mm (3 in.) 75 mm (3 in)
(1> in) or 21/5¢ or 21/,
3.7.3.3 75 mm (3 in.)
or 21&2
3733 75 mm (3 in.)
for S-N
1733 | Table 3-6
* 3.7.34 Sror Ly r
* 3734 &
Notes: ‘
1. If two requirements are given, the minimum spacmg is the greater value, except for dimension “F”. See note 5.
2, r=shell thickness. B#/ = § times the largest weld size for reinforcing plate or insert plate pcnphery weld (fillet or butt-weld)
from the toc of the periphery weld 1o the centerline of the shell buti-weld.
3 For tanks designed to Appendix A, see A.5.2. Spacing = 21/, 1 toe to toe of adjacent welds.
4. D = spacing distance established by minimum elevation for low type reinforced openings from Table 3-6, column 9.
5. Purchaser option to allow shell openings to be located in horizontal or vertical shell butt-welds. See Figure 3-6.
¢ = shell thickness, 7= radius of opening. Minimum spacing for dimension F is the lessor of 8¢ or !/ r.

Figure -Minimum Weld Requirements for Openings in Shells According to Section 3.7.3
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Top of shell ﬂ' (Numbers in squares refer to notes below)
t
PR @)
{ 2 75 mm (3] |
* f
150 mm {6")| 1
! (2
3 l
3| 10 mm (¥") maximum 150 mm (5;}_ 3
Tank bottom ——}
¢ PLATE THICKNESS < 10 mm {3/s")
Top of shell ﬂ'
< 10 mm (/a") 1
g 2 3
1
L " :
>10 mm (") 50 mm (27 —| 1= Sﬂm{n
H |- (27
— 4 175 mm (37) J 3 4 2 98
2 4 RN 4 75 mm (37) |4
} T b
3| 25 mm{1") maximum |3 3
1 ]
o 5 5

Tank bottom

' 10 mm {*/s") < PLATE THICKNESS < 25 mm (17)
B

‘ > 10 mm {¥s")

4 4 2 4 4 4 4 4
{ <25 mm {17 1
j 4 4 4 2 4 4 4

£

6 >25 mm (17)

2 4 4 4 4 — 4 4 2

38 mm {1'/2") maximum (6 6

Tank bottom J
PLATE THICKNESS > 25 mm {(17)

Notes: |

1. Vertical spot radiograph in accordance with 6.1.2.2, item a: one in the first 3 m (10 R) and one in each 30 m (100 R)
thereafter, 25% of which shall be at intersections.

2. Horizontal spot radiograph in accordance with 6.1.2.3: one in the first 3 m (10 ft) and one in each 60 m (200 ft) thereafter. | 00

3, Vertical spot radiograph in each vartical seam in the lowest coursa (see 6.1.2.2, item b). Spot radiographs that satisfy the

requirements of Note 1 for the lowest course may be used to satisfy this requirement.

Spot radiographs of all intersections over 10 mm (¥/g in.) (see 6.1.2.2, item b).

Spol radiograph of boltom of each vertical seam in lowest shell course aver 10 mm (Plg in.) (see 6.1.2.2, item b).

Complete radiograph of each vertical seam over 25 mm (1 in.). The complete radiograph may include the spot radio-

graphs of the intersections if the fitm has a minimum width of 100 mm (4 in.) {(see 6.1 2.2, itemc).

e

- .

Figure —Radiographic Requirements for Tank Shells
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API STANDARD 650

APPENDIX YEAR COMPLETED

EDITION ADDENDUM NO.

NOMINAL DIAMETER NOMINAL HEIGHT

MAXIMUM CAPACITY DESIGN LIQUID LEVEL

DESIGN SPECIFIC GRAVITY DESIGN METAL TEMP.

DESIGN PRESSURE MAXIMUM OPERATING TEMP.

MANUFACTURER'S SERIAL NO. PARTIAL STRESS RELIEF
PURCHASER'S TANK NO.

FABRICATED BY
ERECTED BY

SHELL COURSE MATERIAL

Y Py

additional pertinent information may be shown on the nameplate, and the size
of the nameplate may be increased proportionately.

Figure —Manufacturer's Nameplate
8-1

MANUFACTURER'’S CERTIFICATION FOR
ATANK BUILT TO API STANDARD 6350

To

(name and address of purchaser)

We hereby certify that the tank constructed for you at

(location)

and described as follows:

(serial or contract number, diameter, height, capacity, floating or fixed roof)

meets all applicable requirements of API Standard 650, Edition, Revision, Appendix

, dated , including the requirements for design, materials, fabrication, and erection.

The tank is further described on the attached as-built data sheet dated

Manufacturer

Authorized Representative

i1
' ® Note: Al the purchaser's request or at the erection manufacturer's discretion,

Date

Figure  —Manufacturer's Certification Letter
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WPS No. : Rev. :

Welding Process(es) : Type:

JOINT(S) (QW — 402)

Joint Design: ...

| Backing (Yes)..................... (NO).co o,
Backing Material (Type) .......oooviiiiiiiiai e
O Metal O Nonfusing Metal

J Nonmetallic {1 Other

NY-8705-131 Y < 5bosles

WELDING PROCEDURE
SPECIFICATION

(WPS)

Date: Supporting PQR ;

Client :

Project:

PREHEAT (QW —406)

Preheat Temp. Min. ........... O
Interpass Temp. Max. ...............ocoovimiiomni
Prebeat Maintenance........................ocooi i,

Page: 1 of 2

BASE METALS (QW - 403)

P-No. ............ e Group No.......cooeei i,
To
P-No................. Group No.........c.oo

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

to

-------------------------------------------------------------------------

Chem. Anlaysis and Mech. Prop.............cc..coooviee
to Chem. Anlaysis and Mech. Prop....................cooo L.
Thickness Range:

Base Metal: Groove...............coeiinein Fillet.....

POSTWELD HEAT TREATMENT (QW-407)

Heating Rate : ...t e
Cooling Rate : ... ..o e
Holding Maintenance @ ... ... ...

Time Range @ ... e,

GAS (QW - 408)

Percent Composition

Gas (es) Mixture Flow Rate

Shielding
Trailing
Backing

FILLER METALS (QW - 404)

Spec. NO. (SFA) ...,
AWS No. (Class)...oo oo,

F = NO. o,

Weld Metal
Thickness Range:
OrO0Ve . e e,

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

ELECTRICAL CHARACTERISTICS (QW-409)

Current AC or DC............... Polarity.......................
Amps. (Range)... ................. Volts (Range).................

Tungsten electrode size and Type....o.oovvveeei ...,
Mode of Metal Transfer for GMAW ...........cooviiiL,

Electrode wire feed speed range............................

POSITION (QW — 405)

Position of Groove............oiiiiiiiiiiiiiias
Weld Progression Up............ Down................
Position of Fillet.............. ... .. i,

TECHNIQUE (QW - 410)

.............................................................................

OSCIlatIoN ... e e
Contact Tube to work Distance...... ..o,
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WELDING PROCEDURE SPECIFICATION (WPS)

Rev. Date : Page 2 of 2

JOINT DESIGN RUN SEQUENCE

1- Edge Preparation

Fit - Up

Preheating *

Welding #% % / Cleaning (First side)
(Back Chipping / gouging)

Welding % % [ Cleaning (other side}

Visual inspection

NDT {(RT,UT,PT, MT)*

PWHT *
* As Per Drawing , Spec. & Instruction
#*#% Distortion control shall be considered
#* % % Optional

Filler Metal Current Travel

Process Position cl Di Polari A Speed
ass ia. (mm) olarity mp. Cm / Min

PREPARED BY: APPROVED BY:

NAME NAME :

DATE: DATE:

SIGN. : SIGN. :

e i i —— et
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WELDING PROCEDURE
IVV QUALIFICATION RECORD

Client:

& 33 O3B0 aw )b

( P Q R ) Project:

CODE: ASME SEC.IX |Date:

Process(es) :

JOUNT(S):

BASE METALS (QW-403)

Material Spec. ... .. . ... . . .

Type or Grade: .. .. . .

P-NO. ... . . . toP-NO.. e
Thickness of Test Coupon: .. . . ... . . .. . . .

Diameter of Test Coupon: .. . . .. . . . .. .. .

Other: . . . ..

Temperature : . .
Time: .. .
Other

POSTWELD HEAT TREATMENT

GAS (QW —408)

Percent Composition

FILLER METALS (QW — 404)

SFA Specification: . . . . ... ... .
AWS Specification: ... .

Filler Metal F-NO.: _ . . . ..

Weld Metal Analysis: ... . ... .

Size of Filler Metal: . _ . ... . ..

Other; . . ... e
Weld Metal Thlclmess

Gas(es) (Mixture)

Flow Rate

Shielding

Trailing

Backing

Current: .. .

Polarity : .. ... ..

POSITION (QW — 405)

Position of Groove: . . . .. .. . . oo
Weld Progression: . . . ... . .. . . ... ..

Other: . . . .

Other: ...

ELECTRICAL CHARACTERISTICS (QW- 403)

Amps: ... .. .. Volts: .
Tungsten Electrode Size: .. ... . .. . . .

Travel speed: .

PREHEAT (Qw 406)

Preheat Temp.: .
Interpass Temp

Other: . ...

QOsillation... .. .

Other: .. ... .. .

TECHNIQUE (QW 410)

String or Weave bead.. . . .. ... . . .

Multi pass or Single pass (per side} . . . . . . .

Single or Multiple Electrodes:
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TEST RESULTS P.O.R NO. Page 2 0f 2
NON-DESTRUCTIVE EXAMINATION (STATE'ACCEPTABLEE’OR’ NONE)
VISUAL MAGNETIC PARTICLE LIQUID PENETRATION RADIOGRAPHY ULTRASONICS

DESTRUCTIVE TESTS

TENSILE TEST

_ ULTIMATE ULTIMATE
SPECIMEN NO WIDE THICK AREA LOAD STRESS CHARACYTER OF FAILURE
‘ ' pien mm Am2 & LOCATION
Kg Kg/mm
BEND TEST FILLET WELD FRACTURE (RESULTYS)
SPECIMEN NO. TYPE OF BEND RESULTS 1
2
3
MACRO EXAMINATION
IMPACT TEST .
REQUIREMENT NOTCH LOUCATION TEMP VALUES(]) AVERAGE REMARKS
ORIENTATION O 1 2 | {J 5
SIZE :
HARDNESS SURVEY
TYPE LOAD LOCATION OF HARDNESS MEASUREMENTS (SKETCH)
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APPENDIXT--NDE REQUIREMENTS SUMMARY

Reference
Process Welds Requiring Inspection Section
Air Test Reinforcement plate welds inside and outside to 100 kPa (15 [bfin.%). | 5.3.5
L Air Test Roofs designed to be mrhght if roof seams are not vacuum box tested. 537.1a
Air Test Drain pipe and hose systems of primary drains of extemal floating roofs. C45
| ArTest | Appendix F tanks with anchors. F156
AirTest | Aluminum dome roofs if required fo be.gastight. G.10.1.2
AirTest | Shop built tanks ) 1422
Hydro Tank shell. 536a
MT Flush-type shcll connections: nozzle-to-tank shcll repad welds, shell-to-bottom reinforcing pad welds on 3.7.8.11
the root pass, each !/ inch of weld, and completed weld, After stress relieving before hydro test.
MT | Permanent attachment welds and temporary weld removal areas, 5215
MT Welds attaching nozzles, manways, and ciean out openings. 523.6
MT First pass of the intemal shell-to-bottom weld. 5.24.1.a
MT Final shell-to-bottom welds, itside and outside instead of MT, PT, pen. oil, ot VB of the initial mnside pass. 5242¢
Pen. Oi} L All seams of intemal floating roofs exposed to liquid or vapors, ) ) H4.34
Pen. Oil First pass of the intemal shell-to-bottom weld if approved instead of MT or PT FT. 524.14d
[“Pen. Ol | Tank shell if no water for hydrostai test, 5365
Pen. Gil Detk scams of external floating roofs. C4.2
PT Permanent attachment weids and temporary weld removal areas instead of MT if approved. 523.5
PT Welds attaching nozzles, manways, and clean out openings instead of MT if approved. 523.6
[ PT First pass of the intcmal shell-to-bottomn weld if approved instead of M T, 524.1.h
orc
PT Final sheli-to-bottom welds, inside and outside instead of MT, PT, pen. oil, or VB of the initial inside pass. 5242¢ |
l PT All aluminum structural welds and components joined by welding, G.11.3
PT —+ Shell-to-bottom welds, opening connections not radiographed alf welds of sttachments to shelis, and all S$4.14.2
butt welds of shell plates and annular plates of stainless sieel tanks.
RT Shell plnte butt weids. 5321
RT Butt welds of annular plates that are required by 3.5.1 or MAT. 6.129 ‘
RT Flush-type shell connections: 100% of all longitudinal butt welds in the nozzle neck and oansition picce, if 3.2.8.11
;nejil; ;M the first circumferential butt weld in the neck closest to the shell, exchuding the neck-to-flange !
Tracer Gas | — Eatire length of battom weld joints as an alternative to vacuum box testing. 533.5 !
uUT When specified for weld examination. 6€3.1
VB First pass of the interna] shell-to-bottom weld if approved instead of MT, F1, or pen. oil. 524.l.c
VB Final shell-to-bottom welds, inside and outside instead of MT, PT, pen. ail, or VB of the initial inside pass. s242c |
VB Bottom welds. 534.a
VB Welds of roofs designed to be gastight if not air tested. 53.7.1b ﬁH
h'4:) All seams of internal floating roofs exposed 1o liquid or va]xm - H434 ‘
VB Flexible membrane liners. 1.6.2
VE Flush-type sheil connections. niozzie-to-tank shell, repad welds, shell-to-bottom reinforcing pad welds on 3.7.8.11
the root pass, each 20 mm (!/3 in.) of weld, and completed weld. After stress relieving before hydro test.
VE Tack of shell butt welds ieft in place. ] 5218 |
VB " Permancnt attachment welds and temporary weld removal areas. 52.3.5
VE Welds attaching nozzles, manways, and clean out openings. 5236 B
VE First pass of the itermal shell-to-bottom weld. 5241 ‘
VE Final shell-to-bottom welds, inside and outside instead of MT, PT, pen. oil, or VB of the initial inside pass. 524.2b
VE Shel plate butt welds. 5.3.2.1 i
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T-2 APl STANDARD 650

Reference
Process Welds Requiring Inspection Sectlon
VE Fillet welds. 53.2.2
VE T Welds on roofs not designed to be gas tight. B 5372
VE Upper side of the upper deck welds of pontoon and double deck floating roofs. CAA
VE "All aluminum structural welds and components joined by welding - G.il3
VE “Joint ht-up of butt welds of bottoms supported by gritlage and each weld pass. 7.4
Water Bottom welds if not vacuum box tested. 5.340b
Water External fAoating roofs—floating test. Cc43
Water Alumimum dome roofs after completion. | G.10.1.1
Water Internal floating roofs R.73

Definitions:
MT= Magnetic Particle Examination
Pen Oil = Penetrating Oil Test
01 PT = Liquid Penetrant Exammation
RT = Radiographic Testing
VB = Vacuum Box Testing
VE = Visual Examination

PT: ASME Section V., Article 6, excluding aluminum dome parts—see AWS D1.2. s
RT: ASME Section V11, Paragraph UW-51(b}
Tracer Gas: None

UT: As agreed upon by purchaser and manufacturer.
VB: None

VE: API-650 6.5

I T e nEm mm e mo.
T T N

Examiner Qualifications:
MT: API 650, Section 6.2.3 _ E
PT: AP1 650, Section 6.2.3 ;
RT: ASNT Level Il or (1!

Tracer Gas: None
UT: ASNT Level Il or I1I. A Level I may be used with restrictions—see AP1 650, Sechon 6.3.3.

VB: Nﬂﬂc =
VE: None ¥

Procedure Requirements:
MT: ASME Scction V, Article 7
PT: ASME Section V, Article 6
RT: A procedure is not required. However, the examination method must comply with ASME Section Vv,
Article 2. Acceptance standards shall be in accordance with ASME Section Vi1, Paragraph UW-51(b).
UT: ASME Section V, Article 5
VB: None
VE: Nonc

mn o mchaE - i mor om
eI

LT TS LT e e ) e e e e
R T T T L T L Y T T o S S S P T

|
b
Acceptance Standards:
' MT: ASME Section V, Article 7

‘—?. -_-__'---'_—-_-_'-E_'_:.j'i‘:_"_ : — . L e )
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