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Table 2-3a—Material Groups, Sl Units (See Figure 2-1 and Note 1 Below)
Group | 0y 8 Group 11 S Group Il 035 Group IIIA 0¥
As Rolled, o3k 5094 As Rolled, S3ub )3 As Rolled, Killed oab 3,5 Normalized, Killed o2& Jle p5
Semikilled ral,aT Ao Killed or Semikilled rnl)Tn.MsL;f-l,;T Fine-Grain Practice jy asls ol)7 Fine-Grain Practice 5., asls @17
Material Notes Material Notes Matenal Notes Material Notes
A283MC 2 A13IMB 7 A 573M-400 A13IMCS
A 285M C 2 A36M 2,6 A 516M-380 A 573M-400 10
Al13IMA 2 G40.2IM-260W A SI6M-415 A 516M-380 10
A36M 2,3 Grade 250 58 G40.21M-260W 9 ASl6M415 10
Grade 235 3,5 Grade 250 5.9 G40.21M-260W 9,10
Grade 250 6 Grade 250 59,10
03,5 o35 03,8 Vi 58
FORNMEPFIR) RERE RSN BYRRUANVIR) AR PIV S22 e3ls e T i Jle o No?;?;?zed B Tl t.‘_\..L e ys
Group IV Group IVA Group V Quenched and Tempered-2 4 *213
As Rolled, Killed As Rolled, Killed " Normalized, Killed Killed Fine-Grain Practice plaTes
Fine-Grain Practice Fine-Grain Practice Fine-Grain Practice Reduced Carbon pasls
Material Notes Material Notes Material Notes Material Notes V' s
A 573M450 AG62ZMC A 573M-4B5 10 A 131M EH 36
A 573M-485 A 573M-485 11 A 516M-450 10 ABIBMC
A 516M-450 G40.21M-300W 9,11 A 516M-485 10 A633MD
A 516M-485 G40.21M-350W 9 11 G40.21M-300W 9,10 AS53IM Class 1
A 662M B G40.21M-350W 9,10 A 537M Class 2 13
G40.21M-300W 9 AG678M A
G40.21M-350W 9 A678M B 13
E275 4,9 ATITMB
E 355 9 A 841 12,13
Grade 275 5,9
Notes: 1a ssTab

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 a 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).
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Must be semikilled or killed.
. Thickness £ 20 mm.

vos e

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

. Maximum manganese content of 1.5%.
Thickness 20 mm maximum when controlled-rolled steel is used in place of normalized steel.
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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- sl 3iSiasun s -F
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7. Thickness €25 mm.
B. Must be killed.

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

10. Must be normalized.
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1'1. Must have chemistry (heat) modified to a maximum carbon content of 0.20% and a maximum manganese content of 1.60%

(see 2.2.6.4).
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12. Produced by the thermo-mechanical control process (TMCP).
13.See 3.7.4.6 for tests on simulated test coupons for material used in stress-relieved assemblies.
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0.25 0.50 0.75 1.00 125 1.50
Thickness, Including corrosion allowance
Nctes:
1. The Group Il and Group V lines coincide at thicknesses less than 12.5 mm (/5 in.).
2. The Group lIl and Group IItA lines coincide at thicknesses less than 12.5 mm (/5 in.).
3. The materials in each group are lisled in Table 2-3.
4. This figure is not applicable lo controlled-rolled plates (see 2.2.7.4).
5. Use lhe Group llA and Group VIA curves for pipe and flanges (see 2.5.5.2 and 2.5.5.3).
Ag}éui-.ll.q).rog_\..nu)ia 453 3lgo sl o (b Jlxe )b an s Hisloa
Figure —Minimum Permissible Design Metal Temperature for Materials Used in Tank Shells
Without Impact Testing
GJLEJT)-HQJ-C)&A a0 03 )ifl..&_\
Table 2-1—Maximum Permissible Alloy Content
Heat Analysis
Alloy (percent) Notes
Columbium 0.05 V2.3
Vanadiumn 0.10 1,2,4
Columbium (< 0.05%) plus 0.10 123
vanadium -
Nitrogen 0.015 1,2,4
Copper 0.35 k2
Nickel 0.50 1,2
Chromium 0.25 12
Molybdenum 0.08 I.2
® 1. When the use of these alloys or combinations of them is not
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,
those shall govern.
I 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
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,
it shall be reported, and the minimum ratio of vanadium to nitrogen
shall be 4:1.
L _|
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SLIP-ON FLANGE

\

SN
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INNER |

WELDING-NECK FLANGE LONG WELDING-NECK FLANGE

Notes:

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

2. t, = shell thickness; t, = nozzle neck thickness; Ty = flange thickness; T; = bolled cover thickness.
3. The governing thickness for each component shall be as follows:

Governing Thickness
Components (thinner of)

Nozzle neck at shell thorts o
Slip-on flange and nozzle neck t, or Ty
Ring-type flange and nozzle neck thor Ty
Welding-neck flange and nozzle neck ty

Long welding-neck flange thoris
Nonwelded bolted cover 1y Te

90 3T azus 5 a3 sl JJU dlge as 06 Ghule)T puss sl @fls wolsd

Figure -Governing Thickness for Impact Test Determination of
Shell Nozzle and Manhole Materials (see 2.5.5.3)
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(Dounle- Welded butt joint) a3 ,bss oy o o sn Jlasl -\

(Single - Welded butt joint with backing) sis uin b aé 1 b o s Jlasl =Y

(Dounle- Welded lap joint)as b o5 fe30 Oe e Juas! =Y

(Single- Welded lap joint)as ks, s Obsa Jlasl -&

Single-U butt joint

a6 il oy o Jlasl

Qb 1k G gl al¥ Ly o Jlasl

% 7
— L

83 b33 Llia ol ) Jesl

Double-V butt joint

!

7

ik

Figure

Square-croove butt joint Double-U butt joint
asbis culy vt Jlasl b 93 5l &Y oy o Jlasl
Note: See 3.1.5.2 for specific requirements for vertical shell joints.

A5 (SAgac (Logd = Mlasl
—Typical Vertical Shell Joints

(Butt Weld) 1 o yhsa -0
(Fillet Weld) sl a5 Gbga -7

(Full- Fillet Weld) Jol5 sl a8 Gboa -V

(Tack -Weld) s y=)ls — A

Wl &b of Slibga o1l JBlaa .2l o ples o,su; 03 ieglie bl e i sl

[ slr s bl Jols Gl atsS Guusly Ghoa siaslie B oaelis b Uy sl Jl sl
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Sldos 5 a5 Sldog sl b 48,5 i) Ghen Vbl bl Hiedie & J8las 5 Jladl

Selud e O Jblas Siusl s obsrls as e b o wllall Jebo el Jlxe Cadu

7N

Single-V butt joint

Dbl Jlasl a5 56 Gos (el
ad b 90 e v 9> lasl sl
g 20V 93 ey wliee
Juas pazs) Jpb bl jiiny siedse O
Hoddio YO Jl cawg @)Y asals b

bl i
¢35 I Sl 435 350 wYlail
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Optional Sl g ol

’/— oulside angle —?
- - bl ad -
\\'f‘:":\ g \1’?}'\ 'éj
i
1
]

-

.

Alternative
angle-to-shell joint
W & b Jlasl J5s a8

. ) Angle-to-shell Square-groove .
g il butt joint butt joint il L
Jol5 354 453, 4, complete penetration complete penetration JelS 355 o3l
% Ot
. 1
Single-bevel Double-bevel -
butt joint bult joint

Jolf g asay 4y s b o Jlast  complete penetration  complete penetration  Jelf 359 ool (bt b Jlast

Note: See 3.1.5 3 for specific requirements for horizontal

shell joints. w333 a8l es Vbl
Figure —Typical Horizontal Shell Joints
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ROOF-PLATE JOINT A 33 Jles!

e
t-Dplcmal ~*— Inside Jsls
cutside angle

SALIAL S s (i
ROQF-TO-SHELL JOINTS

4—12!‘_’—’,_—“-:_!3 i

> 1.75t <R <3t +

A5y A i SYlasl

~g—
= Inside of shell
A & cadw Jladl 180 4y 3
ALTERNATIVE ROOF-TO-SHELL JOINT
(SEE NOTE 2)

a3y Jals

Bottom or annular
45 033 L sl 3> botlom plate

\

= Inside sk

Aoy 4 il Jlasl

BOTTOM-TO-SHELL JOINT

Xy
an

( Optional ==

V groove  solal

ad kG Ghoa b sl ad st mas) Jlasl
Single-welded
full-fillet lap joint

B
\\-Tack weld

Single-welded butt joint
with backing strip

BOTTOM-PLATE JOINTS
A5 (3,5 Ddlasl

Notes:

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

3.15.9, itemf.

S g csdw e Nlasl

Figure

—Typical Roof and Bottom Joints
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s 5
°*? " Bottorn plate A

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

O e 333 ) mies) Ghea b s 1o B9 silw o3leT sy

/'\/\_/\/-\1 ’/_ Shell plate a5 3,5

AR
A= 3for
up to 25 mm 8
(1in.)annular/ g
plate 45° minimum
N 5
B— = _13 mm (2 in.) maximum
= A* & mm ("« in.) minimum
Annular bottom plate
A + B minimum
Notes: i
1. A =Fillet weld size limited to 13 mm (/5 in.) maximum.
2. A+ B =Thinner of shell or annular 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 (12 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-dlameter (3/«") boks in 24 mm (7/s") holes
750 mm (30%) and 900 mm (36") shell manholes: forty-two 20 mm-diameter (%a") bolts in 24 mm ("h") holes
(Boll holes shall straddle tha flange vartical centedine )

Gasket (see Nof

500 mm (207) manhaole:

te 1):
635 mwn {25%17) OD x 500 mm (207) ID x 3 mm (*A”) thickness

600 mm (247) manhcle: 735 mm (29°/7) OD x 600 mm (24%) ID x 3 mm ("a™) thickness

(Ses Figure 3-48) 750 mm (30%) manhote: 885 mm {35%7) OD x 750 mm (307) ID x 3 mm ('A") thickneas E
800 mm (367) manhole: 1035 mm (41%%) OO x 300 mm (367) ID x 3 mm (A7) thickness ;
L Qne 6 mm ('4") telltale - ;’? Reinforcing pad
hole in reinforcing plata, 1 5 shall be shaped
on horizontal | N tosuittank
canteriing ~| | 4 curvature
%
—-—-l——----L————--—-—----—— %
Alternalive (5 =T
circular shape f‘ — ] ——
(see Note 8) 75 n-m? f.
"ﬁ —{(37) S D
§ 10 mm-diamater
D, /) T 0,
: (1 ) od X I mm 1 __Q
“87° i g i (67) |
5 D,
@
E
£
73 & it ('EV—@/ ,/ delalls
VRN
- J - - "
S/
t 125 mm (57) mimmum_‘q—pjké See
32 mm (1'4) N FFigure
— Rounded cormers o 3-48
(150 mm (6] minimum radius) _.%.._ ¢
-— . - AASEEENNSEESTE i)
Arc dimension = W2 500 mm (20) and 600 mm (247 manhole: 750 mm (30%)
750 mm (30%) manhole: 900 mm (367) (Sea
900 mm (367) manhole; 1050 mm (42%)  poe )

Uniferm, smooth surface

Rounded Manhole ID
corner * *

t

t, (see
Note 4)

6 mm
]

»

L t, (see Nota 3)
Dstail a

Sea Note 2

Noles:

. The gaskeled face shall be machine finished to provide a
mum gasket-bearing width of 20 mm (3/4 in.).

. See Table 3-3.

. See Table 34.

member joined.

3335 9y pal az)s

Figure

. Gaskel material shall be specified by the purchaser. See 3.7.5.4.

. The size of the weld shall equal the thickness of the thinner

(Increase as necessary for clearanca)

Rounded Manhaole 1D
cormers
t, (ses
Note 4)
See
u Note 5
See Note 2
t, (see Note 3)
Detail b
6. The shell nozzles shown in Table 3-6 may be substituted for man-

holes.

7. When the shell nozzles shown in Figura 3-5 are used, the mini-

mum centerline heights above the tank bottom giver in Table 3-6
are acceptable.

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

5, and 6.

mini-

—Shell Manhole
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a w - Arcdistance

Qne B mm ('/4") telltale hale
in reinforcing plate,
on horizontal centerline

Bend reinforcing plate to

L/ radius of tank shell

Alternative shape

T for low-type nozzles \\-—.

[ Sea Delail a or b for

*”/ ok Edge \_.

Sidme REINFORCING PLATE it

- ) —h—lﬂ-—.j-—h -t— -“"l“""J_" \
— -t - [t aalng’ |
— Q|- % -0 ;—i— -.-|Q - 1
T — —_— |
N
N W NNNNNN SNNNNNNNN
\
oD oD oD
- - | - & | - =
e (See Figure 3-48) | | (see Figure 3-4B) (See Figure 34B)
7N " SN - S
NNAAN AN X )
\ / \ J
H, / ’
T ~ \ Victaulic groove
or threads
’/ Tank bottom (‘
e 8 &m '
Single Flange Double Flange Speclal Flange
REGULAR-TYPE FLANGED NOZZLES, NPS 3 OR LARGER
(Bolt holes shall straddle flange centerlines)
Nozzle ¢ g
(See Figure 3-4B) i
£ N 2N
&~ VII«({I.Z
q g See Note 1)
chip \
(See Note 1 ™ (See Note 1) N 1
» Y ™ % t12 [6 mm (V") minimum]
&g L ’
W See Note
S ( 5)
Detail a Detail b
LOW-TYPE FLANGED NOZZLES, NPS 3 OR LARGER
(Bolt holes shall straddle flange centerlines)
Notes: .
1. See 3.1.5.7 for information cn the size of welds. @ 4. Detalls of welding bevels may vary from those shown if agreed to

2. See 3.8.8 for information on the couplings used in shell nozzles. by the purchaser.
3. Nozzles NPS 3 or larger require reinforcement. 5. Shop we'd nol attached to bottom plate.

Figure —Shell Nozzles (See Tables 3-6, 3-7, and 3-8)
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_ Dimension A = size of fillet weld A

J (see Note 1)
ﬁ45= ‘

Y15 mm (*he")
i—m mm (%s") maximum
—o ¢ |- L{ t |

n et o %
Hy(regular) (see Note 2) et g
(see Nole 2)
€1 i ST s e
(o]
(low
type)
-
[ g/ég
Bottorn —# NN
Typeb Type c Typed
N. ; THREADED-TYPE SHELL NOZZIES, NPS ¥« THROUGH NPS 2
oles:

1. See Table 3-7, Column 6.
2. tmin Shall be 19 mm (3/4 in,) or the thickness of either parl joined by the fillet weld, whichever is less.

Figure 3-5—Shell Nozzles (continued)
i sLJIL aslal
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Extent of radlography

NY-8505-131 VisSikostes 0 33 O3lka (owyib 2033 wlgie
Minimum spacing shall be 8 times the S 7
shell thickness or /2 the radius of the r e
opening, whichever is less ﬁ

G of butt-welded _

| " shelljoint \

150,

Extent of radlography
|

1.50p

Toe of weld ———

Detail a Detail b
PENETRATION WITHOUT REINFORGING PLATE
G258 509 VIR Deds

Minimum spacing shall be 8 ti . "
shgiﬁhmﬁing o Minimum spacing shall be B times the

shell thickness or '/z the radius of tha
opening, whichever is less

See 3.7.3
G of butt-welded r
shell joint \q-

_u—.+_
| ¢ of butt-welded ————|— |
' shell joint ' I
Toe of weld 1
/ s ”Q’ >
- £
o
7 e
o
(I \ R
| ©
- — —— -— —_— — - - — O
\' I | -
[ =]
‘ =
]
a 3
Toe of weld :i./ Q| W
b
I |
e
Reinforcing plate - Reinforcing plate
Detail ¢ Detall d Detail e
PENETRATION WITH REINFORCING PLATE I
Note: D, = diameter of opening. SR B 9 L dgas
Figure —Minimum Spacing of Welds and Extent of Related Radiographic Examination
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A=
X Nearesl horizantal weld e
i 375 mm Seea Delailb
Shell plate at cleanout fitting = t,, (157 min for top and
sides
‘ . 74
(See Note S)-—v——~r See Detail a
See Detail b Reinforcing plate =t
(See Note 5)~I
One telltale 6 mm (4")
hele in reinfarcing
plate at about
Shell plate | | mid-height
of lowest
shell L
course =1
+— r Flange ball-hole ,—*
Cc ~f diameler = bolt C
a = 'l | diameter (ses Table 1
® 3-11) + 3 mm ('/s")
8 mm o | P E—— Y V4
(") Equal spaces |Q G‘lmm Bottom
/7
_(See Note 1) —= b Tl g ¢_ ,ib rfy- , | plate
s _/_f i I S . N
B g h___._% ﬂ;‘_____ 7 y 2
5 I : 2 1,
L Fal2 —Qmm {11y '~ Equal spaces E A =l 6(,'1?.'?
150 mmi=-300 mm - Wi2 arc dimensions |
(6" min (12" min SECTION A-A |
Noteh as required to provide flush joint under shell ring (see Section D—D) .
t 175 mm (5% /-' 10 mm (%/s") thick
"l-:i"l [+ mm-— Grind radius on comer
=i Full-fillet when weld is less than t,
d 40 b/ (7
See Note 1 / mm [t i:'ll 73
u v )\ / = — -‘——"(’3'-')"' Lifing Lug ?
'L \\\/ _Ho_b, W0 mm (1 unl QZ
ﬂ* 5 mm ; [ %-g
SECTION B-B () . Cover plate :,g/ ty
Detall a \%
75 mm (3") radius ) '\/
—— Vearsine = %?’
i T -
D \ T : 90 degrees — 30 degrees *'I §?
N D ] - \/
______ ! N
| S N [
32 mm (1<) min &f If‘f'”
32mm I« 7

(14" min

§ J (See

6 mm ]
v —] Note 1) ==/ ¢
Full-penetration SECTION D-D ¢ o ) (See Note 5)
weld - P e ty+t,+250 mm (10°) x Neck bevel shall be
F ) () (see Notle 2) iZOmm [3[")"-31] approx:mately 10 degrees
o SECTION C-C
(See Note 3) “‘,‘-T
min

Notes: plate may be buf-welded with a weld joinl suitable for complele

1. Thickness of thinner plale joined {13 mm (1/3 in.) maximum]. 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 material shall meet service requirements based on product stored,
width as the annular plate. temperature and fire resistance.

3. When th2 difference between the thickness of the annular ring and 5. The thickness (ty) of the shell plate at the cleanout opening, the
that of the bottom reinforcing plate is less than 6 mm (V4 in.), the reinforcing plate, and the neck plate, shall be equal to or greater
radial jont between the annular ring and the bottom reinforcing than the thickness ({) of the shell plate of the lowest shell course.

Figure —Flush-Type Cleanout Fittings (See Tables 3-8, 3-10, and 3-11)
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-a— Cover plate
{— Bottom reinforcing plate

) £ Weld afer
300 mm fitting is
(See (127 min s installed
Detail a) ‘—P LA o ol 1)
§ Inside of shell
N
AN
2Hg 600 mm (247) min
4K 1

—+— Cover plate
Bottom reinforcing plate

é//?’/ SIS

300 mm
(See (12%) min j=d—s—

Detail b) i B

100-300 mm (4-127)
Inside of shell

A

8

o

0 mm (24") min

NS
—~—

W+ 900 mm (36") min
(see Table 3-9
for W values)

W + 900 mm (36") min
(sea Table 3-9
for Wvalues)

Concreta or masonry

Inside of shell at
centerine of opening

T

600 mm (247) min

Shell plate /l

Detall a

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

Inside of shell at
centerdine of opening

800 mm (247) min

P

Detail b

METHOD B-TANK RESTING ON EARTH GRADE (SEE NOTE 3)

—+— Cover plate
‘(— Bottom reinforcing plate
e
300 mm “ o SIS
129 min | 4.
{See Details : z?m Ik
candd) TR Inside of shell

A
-ty VR

Insida of shell
at centedine

/Nolch to suit bottom reinforcing plate
of opening

Inside of shell
at centerline
of opening

300 mm (127) min
Detail d

W+ 300 mm (12") min, excepl as limited
by foundation curvature in Detail d
(see Table 3-9 for W values)

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

—~=— Cover plate
Bottom reinforcing plate

Inside of shell at

Nolch to suit bottom reinforcing plate
( centerine of opening

Altemative
} g notch detail At -
e mm
ot WSS ;
(See  craymm | 1 100-300 mm (4-12°) 1
Detail e) - Inside of shell
¥ ‘.; T ¢ Retaining wall
cterl Tale00 mm R Construction joint, to permit i
e (047 min'% tank and retaining wall to Ringwall notch
. Ringwall ;37,7 B settle independently Ringwall
NI S from ringwall B Detail e

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

Notes:

1.This weld Is nol required if the earth is stabilized with portland cement
at a ratio of not more than 1:12 or if the earth fill is replaced with con-
crele for a lateral distance and depth of at least 300 mm (12 in.).
2.When Method A is used, before the bottom plate is attached to the
bottom reinforcing plate, (a) a sand cushion shall be placed flush with
the top of the bottom reinforcing plate, and (b) the earth fill and sand
cushion shall be thoroughly compacted.

Figure

3.When Method B, C, or D is used, before the bollom plate is
atached to the botlom reinforcing plate, (a) a sand cushion shall be
placed flush with the top of the bottom reinforcing plate, (b) the
earth fill and sand cushion shall be thoroughly compacled, and (c)
grout shall be placed under the reinforcing plate (if needed) to
ensure a firm bearing.

-Flush-Type Cleanout-Fitting Supports (See 3.7.7)
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c ™ Centerline of connection
Shell plate in j f! o
flush connection = ¢ 375 mm (157) min
1
[
Reinforcing plate = t, 150 mm (67) min
Shell plate of See Section C-C
lowest shell (Figure 3-11— '
course = ( continued) \
Fi 4
. \ ' L
s -
One 8 mm ('/4") telltale LR h
hole in reinforcing plate
at about mid-height
l B t, =16 mm (3/s") min —=\|-t— v B L
"'K NN —e— 52—
' m N N\ A l
=1 [
I‘\_/ / |?53mrn
. S | . S - S i
Fu!llépeneu-auon |;50 mm *300 . i / Wi2 arc dimensions
Ligi (6" min (12")min  Bottom reinforcing plate
c ]
Notch as required to provide
'7?\ flush joint
Iy
1°/¢7) min ~
,’ All joints approximately Bottom plate
’ 90 degrees
]
‘ —
1 [60g i
I [Rqy i S e T
! in 4
( ! Fulifillet weld
! l' Bottom transition
! / plate for minimum
> R arc dimension of —
L2y e o W+ 1500 mm (607)
150 s, 75m i_"*--.‘,
M (g (3 radius A e ;
ln' 7] \‘\ *7 ______ e
\‘-});\“‘ 125 mm (57) min 1
7NN -
""Hn\;'}‘g,}}}; ' 2¢,+ 250 mm (107)
i bt g / |
Bottom reinforcing plate Euﬂ«weld*_" s ’ I
Nozzle transition to ﬁ e ‘*— 1y
circular flange % bl /SME
/-’- : (See note) + ) |
SECTION B-B Butt-weld ” | i)
NN
te,
Cenlerline
of connection SECTION A-A -
Note: Thickness of thinner plate joined 13 mm (1/z in.) maximum. H
Figure —Flush-Type Shell Connection

Fouans £ o3 453y Juasl
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Round comer
( when t,> 38 mm (1'/27)
t

4 Full-penetration weld
(38 mm [1'/2"] max)

4 Boltom Botiom
(Ses note) reinforcing Vansition
plale t, plate t,

Round comer

~4—— 5/, (min) —»
ty /

T— t,= 16 mm (%" min

Nozzle transition Cenlerlina of
h = - - - - - - - nozzle flange and
shell opening
l=—2¢ , + 250 mm (10") —> Bottom plate
5 < b t,= 13 mm (*2") min / Alternative

e butt-weld detail
PR A )
Sesity  © o

Flanges per Table 3-10 plate t,
Typical Datail for Connections with b= h

Full-penetration

, 125 mm weld ’—;
— b2 — i 59
‘ d
i Back chip
when tu = _’-l VH— rd and weld
38 mm (1'42") Bottom 6mm
TV i reinforcing 14 min
z ’1 plate t, (1)
£-+[38 mm (1'/2) max] ‘ 32 mm
t A (114") min
Full-penetration

t,= 16 mm (") min

<30° ]

Nozzle transition Round comer

(ses 3.7.8.4, ltem g)

Centerline ——-} ——- =
of nozzle
flange

Bottom plate

h
Nozzle neck N l

-~

(see 3.7.84, o

Item g)
1
= t A 4
t/ Flanges per Table 3-8

Typical Detail for Connectlons with b> h
SECTION C-C

Notes:
Thickness of thinner plate joined 13 mm (/2 in.) maximum.
(1) Flange weld sizes shall be the smaller of available hub material or I

Figure 3-11—Flush-Type Shell Connection (continued)
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16 mm (3/s7) diameter bolts in 19 mm (¥47)
diameter holes (see Table 3-15 for number
of bolts; bolt holes shall straddle cenlerdines)

T 1
150 mm (6) & mm (/") cover plate @

B mm ('/4")
cover plate —\‘ & mm

. 9 @7 ()
v P I ‘:

16 mm (¥0") S ) E o ML

diameler rod i S mm ()

Alternative Flange Detail

‘V

1.5 mm (V187

. (T 1) 6
thick gaskel —= paffefé Rl

e
- 150 mm (67) min | 00

5 men Pl

Reinforcing plate Axis always

vertical

SECTION A-A—ROOF MANHOLE WITH REINFORCING PLATE
SR 39 b i Jeide

Allernative Neck-to-
Roof-Plate Joint

y
6 mm (Va") —--—o m

AL

L Raof plale

. —— e ——

_ BASE FOR ROOF MANHOLE WITHOUT REINFORCING PLATE

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

Grind flush
% »

Section A-A, Typical

I—-'rs mm (37) typical |
_\O o] (o] (o] o] (¢] o] (o} o) a] A.
A
a ::3————-%)— (;\ T
’I 125 mm (57) ~
ical AN ‘: |
(o] s o - Typical
o Neck 6 mm (V") thick min. o
o o]
B B
1800 mm \ o Except for handles, cover o ‘
(6" max ' plate not shown. H
e e o}
R | .
N
o 16 mm (%,") diameter rod,
4 places
0 e X
o o0 o0 0 o o O O o o |o .
1.5 mm (V,4") thick gaskel ™~ 800 mm (3') max
Cover 5 mm (hyg") thick minimum >0 T L
5mm (¥5") galv. wirerope lanyard ‘1 |
\V-\ [ |: i ‘ ﬁﬁ% typical 100 mm (4" minimum
= 3 ,£ 75 mm (3") x 10 mm (%3")
TTS mm_+ I bar flange
OV e o il
Note 3 e i ‘/
X_;g—:‘:-‘":::-f Roof plate I
\' 38 mm (1.5%) x 38 mm (1.57) x 6 mm (/") teb
Section B-B

— & mm (Y, reinforcing plale, when required. See Note 4.

Notes:

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

2. Cover may be either parallel lo roof or horizontal. Opening may be oriented as desired.

3. Bolts shall be 16 mm (5/g-in.) diameter in 20 mm (3/4-in.) holes, which shall be equally spaced and shall not exceed 125 mm (5 in.) on cen-
ter.

4. When required, provide 6 mm (1/4-in.) reinforcing plate. Width at least 1/, smallest opening dimension. Round outside comers with 75 mm

Figure —Rectangular Roof Openings with Flanged Covers
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H

s _[ 50 mm (2") typical

5 mm (*4¢") typical ; s

3
16 mm (%g") diameter rod handle, 1 place f ,Kf (he")
for 900 mm (3') or less cover, 2 places at . :
Y,-points for larger openings :I g?;w%igg%i?gmﬁf(%:q rod
| i

)
1800 mm 150 mm

. 5 minimum 2 each, maximum 600 mm
max (68")
¥

{2') O.C., equally spaced.

Neck 6 mm (4" thick min.

]
‘—/Provide 2 lock tabs for openings I
larger than 900 mm (3") - It

T

-
] —N— . i |

! 900 mm (3') max———-—l

Plan
125 mm (57)
75 mm

3 ﬂ//@7 5 mm (4" n;inirnum thick cover r 50 mm (27)

e s S s e mw e v v mw = e A e e w— w— — — — *
l [ﬂi //L ? ? E]) f 100 mm (4") minimum
6 mm
250 mm-D =—{,m Note2 =
(10') m min. T
No'te 1 e
S == Roof plate

Elevation
Notes:
1.Weld size shall be the smaller of the plate thicknesses being joined.
2. Cover may be either paralle! to roof or horizonlal. Opening may be oriented as desired.
3. Reinforcement, when required, shall be as shown in Figure 3-16.
4. Not lor use on roofs designed to contain internal pressure.

Figure : —Rectangular Roof Openings with Hinged Cover
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Axis always
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vertical

P\\_

6 mm

Plain or raised-face
slip-on welding, welding-nack,

=i or plate ring flange

{See note)

ESSESAAAN

L8

Axis always
vertical

» 6 mm[(‘h')

Roof plate

NOZZLE WITH REINFORCING

— Siandard-weight line pipe

PLATE

Note: When the roof nozzla is used for venting, the neck shall be trimmed flush with the roofline.

i 7S sla S

: Full-fillet weld
—+— Tank shell &/mm (’h'} (
E Tack—weld

Details a1-a4
(all are acceplable)

Figure —Flanged Roof Nozzles (See Table 3-14)
'————— C —-——-——b-i
150 mm
' l (6™ min ﬁ
LETTET SSSS S S SS SN
< -
Internal pipe . | Lid
/ il ROGEN SSSS S AWy
( 4 Nozzle neck N j%
] ozzle nec ::i
: o
[ 5/10") N 1 ! N
8 mm (5/18") —1,_-_: :__l;__m ‘ é
______ T - —— e ——— -
[ I
| ! ? N Tank botlom
B '——‘--J - See Details a1-a4
1 pipe ‘ t
I diameter (m'in) /

e A

Note: The erection procedure shall include the following steps: (a) a hole shall be cut in the bottom plate or a sump shall be placed in the
foundation before boltom placement; (b) a neat excavation shall be made to conform to the shape of the drawoff sump, the sump shall be put

in placa, and the foundation shall be compacled around the sump after placement; and (c) the sump shall be welded to the bottom. 1
Figure —Drawoff Sump (See Table 3-16)

See Delail

b.c,ord Detall b

emm (") [ Bmm () W8 l'nﬂ:!-'[“f‘l:e') LN

Detail ¢

Alternative
Neck-to-Rool-Plate
Joint

Roof plate

BASE FOR NOZZLE WITHOUT REINFORCING PLATE

backup bar
to flange

Detail d
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25 mm
(17)
16t T
16t

N

t -— t

Detail a ‘ Detail b

e

Detail ¢

65 mm (2'/2")

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

U}ﬁuas_\eélﬁ(o_uﬂm)emr&zamun,s&bm
Figure 3-20—Typical Stiffening-Ring Sections for Tank
Shells (See Table 3-20)
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—F
(©)gAG
E E
A S-N
Shell vertical
= c c butt-weld 2
Bottom plates or annular plates —
Note:
R-MH/N = Reinforced Opening (manhole or nozzle with diamond shape reinforcing plate, see Figure 3-4A and 3-5).
LTR-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 3-3).
S-N = Non-Reinforced Opening (manhole or nozzle inserted into the shell per the alternate neck detail of Figure 34B).
Variables Reference Minimum Dimension Between Weld Toes or Weld Centerline (1)(3)
Shell ¢ Condition |Paragraph[ A (2) B(2) C) D (4) E(2) F(5) G (5)
Number
1< 12.5mm As 3732 | 150mm (6in) | 75 mm (3 in) 75 mm (3 in)
(t<lhin) | welded or 21451 or 21/t
or 3733 75 mm (3 in.)
PWHT or 2!/,t
3733 75 mm (3 in.)
for S-N
3733 Table 3-6
* 3734 Brorlfar
* 3734 8t
t>12.5 mm As 393 La 8Wor 8Wor
(t>1in) | Welded 250 mm (10 in.)|250 mm (10 in.)
3.73.1b - §Wor
150 mm (6 in.)
3733 8Wor
250 mm (10 in.)
3.733 75 mm (3 in.)
for S-N
3.7.33 Table 3-6 8torlyr
¢« 3734 8t
* 3.734
1>125mm | PWHT 3732 [ 150mm(6in) [ 75 am (3 in.) 75 mm (3 in.)
ft>1;in) or 21/at or2V/y
3:7.33 75mm (3 in.)
or 2! /5t
3.7.33 75 mm (3 in.)
for S-N
3733 Table 3-6
* 3734 Storlyr
* 3734 8t I
Notes:
1. If two requirements are given, the minimurm spacing is the greater value, except for dimensioa “F. See note 5.
2. ¢ = shell thickness. 8= 8 times the largest weld size for reinforcing plate or insert plate periphery weld (fillet or butt-weld)
from the toe of the periphery weld to the centerline of the shell butt-weld.
3. For tanks designed to Appendix A, sce A.5.2. Spacing = 2!/ 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 1o allow shell openings to be located in horizontal or vertical shell butt-welds. See Figure 3-6.
1= shell thickness, » = radius of opening. Minimum spacing for dimension F is the lessor of 82 or !/ -

Figure -Minimum Weld Requirements for Openings in Shells According to Section 3.7.3
a5 sl azs slu Ghea wlel Ml JSlas




NY-8505-131 VoSl el

R D}?é O lkxa kS""J)b w0053 olgic

(Tank Roof) ¢y whiw

$29T0b dius) ol o Mool sds sl psluh Cadw b woll Cadw shls o A3 Yy j=xe
Bigil 8
(Supported Cone Roof) o8 43S by b9 rke wiiw -\

Lisiw 5 L (Girder) as )5 s35) W (Rafter) sis Lo aliwgy a5 | by y5e wuwl Jadw

S8 50 S st 09 b wsie b ks (590 Wi e alus sy b

(Self- Supporting Cone Roof) olf auss 393 | Sog yRo v —Y

(Self- Supporting Dome Roof) olf 4S5 393 (53w wihm —Y

A)IAQ&T&M}JMU@M&}%&M@U’)@JI

(Self- Supporting Umbrella Roof) olf auSs g3 (5 i witiu £

,MI@W@UTﬁIﬁﬁﬁmloﬁchlgwhﬁm

(External Floating Roof) (559 % gliuh wadwm -0
Algs o Dslid hda il w50 BB ws e Il 9 035 Sl hlw g haw
(Double Deck-Type) oplax 95 5 (pontoon-Type) 5k « (Pan-type) sl o35G £ )l

Sabb

(Internal Floating Roof) 515 pglish —édum ~§

bl oo i Sig s ol adw gl wpe Juol )3 5 039y Al oolih cadw ol

b).kiigjjcou.ﬁ.ﬁmyaﬁca)g}n
obsa JSlaa Sl mle dgai b Jl sai il Jokiios o o)lgss waf a8l slajyos
g o3l ad )b S (sl A g




AR R > 2 25 o o e o T T e T T —

YA 1SSy G\l paadd seasian olaadh ,\ﬂ
NY-8505-131 Vst eted 0 3 O )re (ow))il 0033 Olgie

Glabol Ghea b Sl jui lay oplges (SVL aud bl oad yosidie JIag )A 8 3 I )T
o)l53 305 b sf Jl Sldzs dsib ols Hhoa aile b5 Sl saiy ST 6l diw s ad,hs,
L Gl mle sk Jl psgs ais ol Gl ju situs (Jeb gl adsl slabsn abls Jxo af

g 35 gk

| R 5l I e sLblis )3
Lar b5 b Sl sl caduw bl cauls Haside (550 Do Jla A el T

Jrens ) a4y i paaws adiued B obl jusxe S gubae ealis D393 Jsby whiw oumdy »
Jol S sl catw ol 4G sla b Jlo i pulals 4 x5 vy Sl by aules

Soab ol Caduw

b sl Gl 5 Sably ALbls 0,08t adsb 53 glay b b Sl obs 5
Jlegl Sha po 03 a8 3L )b 1o b oaF 55 03 9 ) s )0 03 (56,5 ollf B - (s350c
| Sably odub alpb 3 g

0L 3 Silgiee a5 by Wb )5 S PRl 9 b YL Sblas)l ol 3t 4y SRl uiczen
b 2bly el 9L s aly b 39 S5 S9503en aly i Al 1.5 5 ax g5 3l z s b i1y

QLS 3 p) el 5095 wad Lo s aly w39 wull g0 VS Lasled Haskdie Jlds s STl
axd 5y ) (Gosb Sl ba plai)l AU oS sa A K 650 Gl pbs 3 S s Anoes

..:s_s)fjol__‘_s)du.\.;bg)l‘;.la';)l‘__x;}oé.lh._é).;dfsyj,
I i sl ooy wllaade 4 Ua pa wreslie 5 Wby iy (i 5 iy slobs 5 sl

1A

ol w)g o Sl ro.f).lgsb e sl I i SLgba 5l eslatwl 3 )50 0>

bl s 8 ) ge glaipl §i8s

. as d_.l‘_ls! kSLﬂ ! -I LT
Glbe (3h 3d) ooub Gaiy Juase algd b SSilud gos )l Susl aiw addsl sla aldss
| Aabb plaaps b slaw

Jﬁb)bb;ﬂmmuiuqbdfb\’6WG|ybﬁﬁuw)lmP¢lyquuj)}m)b




] YA /Sy gLJBl Leadl asdien Glaadh » I\H i

|

NY-8505-131 . VS eled 0 3 O30 w3l sz lyie

Ol a8 oda sl aubh ) & Lol ame Gead kb cas Sl hdw aldss

Slgins 5 Alaio alg) b Silud aidi @50 )3 il (59) & 03 0385 Jyaze S
.é}de.Hsjn_ﬁlﬁwJ).b%Mﬂhm&@l)bﬂ}h&_ﬂ&éwbﬂbﬁ&jﬁk
S g 438,58 YIS Sla al ) b 3)ess o8 Sulh a8 dgub ools il 55 Sl

Lols ol gjse 0o b J3Is g aF sob b Gosb Sl alss Sl
Aabb aibls S eas Siddh ¢ )8

a T wuts Jjl as 3gib alyb $oeb Sl adss oaub sai Juade sla alg) m)lasl
adsl aulss o 1ol Jdlaa .ol ey 6 a8 sla aulss alg) Jals & Jgame wadi b Jguaze Jalo
Sl sl audss siele Vo v pie Y oS o Jaiiie Sldim sl 4SS Hiedio YO Jalso

Aabluo yie 7 )ldw)hbé@mgl).}d*ljch\b-j)h?- LY. Jl o )b




; Yoo /asy gl gaahd asian cilgak IW
NY-8505-131 Vs ,0k oolads 0 3 O jlke )il 1093 wlgic

S ol by alss

Sk sldin
03 Jyaze mhaw ) bl Jb w)giay Glunls @)l ol audss Sisiily (slgiw s
.@ul)iylgd)'.i;).od’.}).} A)_Afg.oul)b__JTEb*u)lwom

ALbly d9a9 ool adzxs (5l o (5 deddio V- - WP Sl caBu 5 e S0 35 s

Sibw 7ol ) SsLal wal Al % il duuds oF 4S5 sl Al 55 sl —adu  Ji89 aF Jubb

Ly 4943

a5 odup bl b @ole 034l Ussm 5 035 3y e 0 Sl Jlay

Soles | yazkiie
ARTILLETIE R ERRNTS PR FRNEE L JOR VRIS J 4 JURVY (R P35 RUS R g NP U
X PSe L S0 slea L I Silghy Slunly s (s pud b L dy9u5 oyl S gub 418 5 035 )
-_RLJLQC}b.w S Gl a5 Sl asmoy i sl b o jlw zoB 3 )l adss 5 oY

.ml%[a.:b.ud.glég_,wu,o._ém)l)ﬁml

ol duss sla dyly

X VO Sl Srasl sl aly) Lo sl ) bl anbls ol &S (sle Al il sl aduw
Ol alize slaglaspl ps Sl DS a8y 5 4385 H0A)s adss sl sieddio B
S jaes mid s 5 ) pitul 7 shuw sibl euiis Jold Vb <8300 ol a5 (slay 4l Sl sub
Do 4T85 185 3 s pa anwlsa Gub Slunl ol a5 sla 4l

— (5355 L;Lgo:b,b'@)gag};ogm«rmk},ou wlizabl ol 085 ke

AT )18 13 ol camids 03 aliw 45 B9 0t 9 S s UL (LIALS LA alg) (s LS

oMb (yasuiie HF1aa L wedw A8 45 Aubl SIsb uuqlgolS’c\J_Sl_ngd._;Leual»b 39 gulieo
D3,8 Gl waiw 590 v iFe Jals 03)5T 153 gidine IS L b LU

&b&_,).o)_t,oﬁosy;}‘lg\/Yo&))bgmk}mélﬁuhqbaywﬂjmd.&

Do s BS 449 5 )lasbwl




FY OGSy el Jaahl aosas calgas

ST b © 3 O3lRre (b )35 ulgic

L Sgab Jatio Ly b gmfrlphagaw@)b)lumgb_ﬁm)b);wluh

D9 22 )63 Vime A5 550 Al Jb Ll 8 Jlws b 53V58 sl (s 1) il osleswl
S 03l yhoa Atwgy Joba la Y 5 Laf G, 4 el S eslinwl s i FY
°~“5Wﬁ&%@whﬁ&}ﬁ&mﬂﬁuﬂ)a”w'ﬁ&dwﬁ)oe')”o:iw

A

.J}AU
LTS d -

F&a;ﬁu[f;oéy%?-- &lh)bi;ﬂb%)aw!..)yhdﬂsj})bed:ﬁ)dn_Q

Dbl aibls ooud ER UP 50D 9

DM 308 9 b3S o sl ol s
BT VIRVEN Sl s 635 o wla R R CPIR VL ST ORI b sla olfiws

)lo._udea.clu.pl_;GLQ;)._A_JJeLﬁn)auhuglgLQoLﬁuswl.ogﬁdié)f)bj)ﬁmui;\)%

.J.i..if‘:;.ojl.ﬁ..oo)._n_.égkasmj)p:d)gkjﬁbxmbgm)bhﬁmubbﬂd)b




Py MRSy el jasdl aaasen ladh I\H
NY-8505-131 U rssSbeted | o w3 O3Ra g3k 295 ul,u:J

——/— Roal Plole ke JU3

~§—‘:{ ;—-7,:q~
Rafters

AR

/- Shelt g
ST e usw
/‘ Canter Column
Botlom Plale
s 373

Supported cone roof, wh«‘!%:lz % slope % 2:12. | olf duf b oy pke Ak

(L VS REVIETRR JUVR gp I ad

Roof Plote _asw (3))

/— Shell 453

/- Baltom Mole —25 GJ3
%

Diomster (D) Pt

S-tlf—mppomd&o&rooﬂwh&t};llsﬂm!dopes9:12:nd:__—,,-Do
400 x sin @, ol 4S5 395 o9 pRe Ak

L VL REMITRY VR J5 ROV

W -‘“\
\
- R — R
: llg Rool PI tail
Dome Roof Plate Detolls Uralieiia S99 ote Detoils
JCRWIQNFT IR BT RCLS S (PTG ST REN R SEN

\ /“‘ Roof Plgte —2&wdJ»

,/— Shell &

Digmeter (D) 3 : A
~ olf auS3 393 (503 9 BT b Ak I~
Self-supported dome and umbrella roofs, where 0.8D = R < 1.2D and 3

H =R = 200.

mn

— e — —



P /Sy Al asdl uases calgad

NY-8505-131 WP T -
b 0 >3 Ol =23l 103 Ylgic
{a) Pon (b) Compartmental
\r[':/— Tonk Sheli N . v.q. OCuter Rim
U 450y .
Outer Rim g (i
o asila I
; Dezk = i
I/- 7 . \ i

L Product Level

.

I 4
o i
Bulkheads

J"' Deck

(c) Annular Pontoon
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Deck ~ . Lower Deck

|
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Types of floating roofs.

Jgliudy gl Caiw Elgsl

Neminal Capaocily

High Product Level

[- Floaling roof
!

~

Working Cepacily

&Y

Low Product Level

¢

NS 2 G)Uy,,aml.-;_.é)ﬁ

Nominal and working tank capacity. The definition of working capacity
varies with ecach AST ownerfoperator and must be specified to the

manufacturer.
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Top of shell ﬁ' (Numbers in squares refer to notes below)
¢
1 Y iy
1] 50 mm (2%) |50 mm

—14]

e
10 mm (¥s") maximum 150 mm (67)
¢

|
l 150 mm @ :
5_ ‘ | -

Tank bottom J

Top of shell j

PLATE THICKNESS < 10 mm (*4")
< 10 mm (%s") —\

‘ > 10 mm (¥a") 50 mm (2") _—L 1= 50 mm
75 mm (3") :
}

14

5

Tank bottom J

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

> 10 mm (Ya")

6| 38 mm (1'2") maximum |6

Tank bottom J

PLATE THICKNESS > 25 mm (1")

Notes:

1;

2,
3.

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

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 fl) thereafter,
Vertical spot radiograph in each vertical seam in the lowest course (see 6.1.2.2, item b). Spot radiographs that satisfy the
requirements of Note 1 for the lowest course may be used to salisfy this requirement, "

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

Spol radiograph of bottom of each vertical seam in lowest shell course over 10 mm (33 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 film has a minimum width of 100 mm (4in.) (see 6.1.2.2, itemc).

Figure —Radiographic Requirements for Tank Shells
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APl STANDARD 650

APPENDIX (7  YEARCOMPLETED ]
EDITION 1 Aopenpbum no. L]
NOMINAL DIAMETER (] NOMINAL HEIGHT -
MAXIMUM CAPACITY [ ] O©ESIGNLIQUID LEVEL ]
DESIGN SPECIFIC GRAVITY [ ] DESIGN METAL TEMP. ]
DESIGN PRESSURE 1 maxmumoperativg Teme. L]
MANUFACTURER'S SERIALNO.L____| PARTIAL sTRESSReLEF L

PURCHASER'S TANKNO. [ ]

FABRICATED BY L |
ERECTED BY [ |
SHELL COURSE MATERIAL ‘

\ Y,

® Note: Al the purchaser's request or al the erection manufacturer's discretion,
additional pertinent information may be shown on the nameplate, and the size
of the nameplate may be increased proportionately.
Figure —Manufacturer's Nameplate

81

MANUFACTURER'S CERTIFICATION FOR
ATANK BUILT TO APl STANDARD 650

To

(name and address of purchaser)

We hereby certify that the tank constructed for you at

(location)

and described as follows:

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

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

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

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

Manufacturer

Authorized Representative

Date

Figure —Manufacturer's Certification Letter

i
|
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WELDING PROCEDURE
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(WPS)
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Project:

CODE: ASME SEC. 1X

Date:

Page: 1 of 2

WPS No.: Rev. : Date:

Supporting PQR:

Welding Process(es) . Type:

JOINT(S) (QW — 402)

Joint Design ............. g e R TR A e s e
Baeking {(Yes) s smoesssss (00i10) PPTPRREARRR———
Backing Malerial (Type) .oooovviviniiiiieiiiiie s
U Metal L) Nonfusing Metal

O Nonmetallic U Other

PREHEAT (QW - 406)

Prehigat ‘Temmip: MR cidimemmmmusgms s v g asms
Interpass Temp. Max. ...
Preheat Maintenance. ......... e A T R R

BASE METALS (QW —403)
PeN6: vsnsamisiss i mianmas O TOUP! MINOL secin svemsne i Romsmisins
Ta

Chem. Anlaysis and Mech. Prop....c..ccvvviiiiniiininnninnn,
10 Chem. Anlaysis and Mcch. Prop.......oooviieiiiennn
Thickness Range:

Base Metal: Groove........occcevvvennnenGFilleto
Pipe Dia. Range : Groove.........coeene.en Fillet,

POSTWELD HEAT TREATMENT (QW-407)
Heating Rate @ ..o
Cooling Rate st mmgweaE@sess
Holding Maintenance @ ...
Temperature

Time Range @ ....c.viiiiiiiiiiiiii e

GAS (QW - 408)

Percent Composition

Gas (es) Mixture Flow Rate

Shielding
Trailing
Backing

FILLER METALS (QW —404)

SPEE. NOLLBEAN. o rnvon rmsommenmmnssisssmsion smmiamsssms vans
AWS. NO. (Class)..oovi i eeaa e
EoNO. L vorvms st s simisinisiamss 43 58 vasanm saimsnsssnis venmss

Size of filler Metal: ...
Weld Metal
Thickness Fange:
TN B rossmio socsionismn scummiossisassmaraa s sisssmnaie s, 38 S o
FAMEE cscovsmnmss sosmsssimsesomssssmmmmmmmismns snsosimas
Electrode

ORIBES csc i s oy oss s s s vovmsaio ase

ELECTRICAL CHARACTERISTICS (QW-409)
Current AC or DC................ Polarity
Amps. (Range)... .....oooenn Volts (Range).................

Tungsten electrode size and Type......ccoovveviiiens
Mode of Metal Transfer for GMAW......................

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

POSITION (QW —405)

TECHNIQUE (QW —410)

Siring, or weave bead fiw oo s
Orifice; ior |Pas CUP SIZ..ovivusinmssin smsaesis rsiamicies
Initial & Interpass cleaning (Brushing , Grinding, etc)
Metode of Back gouging:..........cocooiiiiiiiiiiiinin
Oscillation ...........ocooe S S—

Contact Tube to work Distance. ...
Multiple or Single Pass (Per side)..... ...................

Pc')smon of G\joove ................................... Multiple or Single EIeotrodes. . ..o
Weld Progression Up............ D GWIY s s ywmensos .
g ; Travel Speed Range:..........ooooooiiiiiii
Position, ©f Eillel.. ... .o susimssn ooy
PEERINEE fsmmpiwasns sesssnsfunmamnamses sumtismossimnsamnlini i
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WELDING PROCEDURE SPECIFICATION (WPS)
WPS No.: 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 i
NDT (RT,UT,PT, MT) %
PWHT *
* As Per Drawing, Spec. & Instruction {
%% Distortion control shall be considered
# ¥ % Optional
I
Filler Metal Current Travel
Pass Process Position ; oy e N Volt Speed
Class ia. (mm) olarity mp. Cm / Min.
1
PREPARED BY: APPROVED BY:
NAME NAME : |
DATE: DATE:
SIGN. : SIGN. : l




FY N3y QA0 andd eaiien Claad
NY-8505-131 5 Vo s,80b o plads

O md O ilko (ow)ib 2 s35glgin |

WELDING PROCEDURE Client:
i \I f QUALIFICATION RECORD
Project:
NAZERAN-YEKTA (PQR)

cope: ASME SECIX | Dat: Page 1 of 2

WPS No. : Rev.: Date: POR No.:
Welding Process(es) : Type:
JOUNT(S): |
BASE METALS (QW-403) POSTWELD HEAT TREATMENT
Material Spec. Temperature :
Type or Grade: . ... . . .. e TGS ey 8 mrasmasivemom s oo e
P-NO. . . e WOP-NOL (0111 S —— A
Thickness c¢f Test Coupon: =
I Diameter of Test Coupon: .

B Percent  Composition
FILLER METALS (QW —404) Gas(es) (Mixture) Flow Rate
SFA Specification: . . .. .. Shielding

i1 Aws SPRCITICALION, ... o st 1 e 170 o ant s b sapimmen Trailing
Filler Metal F-NO.: ot mame e g 53 | :
Weld Metal Analysis: . ol i g e e Backing
g‘;c ol Filles BBtk . - o ELECTRICAL CHARACTERISTICS (QW- 403)
[ - s A s s s - "
Weld Metal Thickness: . . . . o e Current: .. s o : 1
Palarity : i oy
AMPSE v v VoSS
Tungsten Electrode Size: . ...
POSITION (QW - 405) e
Position of Groove: . .. ... . e
W ssion : e ; ;
ober: " |TECUNIQUE QW -410)
Travel speed: o
String or Weave bead..
PREHEAT (QW -400) Osillation... .. ..o w000
Preheat Temp.: e Epm T Multi pass or Single pass (per side)
Interpass Temp.: Lmer s mellomserssmmsunesalls <l
IR o e e e st e e comene sz v sxneri v ressnon Single or Multiple Electrodes :
CUNED: o et e thomist o 5
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TEST RESULTS P.Q.R NO. Page 2 Of 2
NON-DESTRUCTIVE EXAMINATION (STATE'ACCEPTABLEE'OR' NONE)
VISUAL MAGNETIC PARTICLE LIQUID PENETRATION RADIOGRAPHY ULTRASONICS

DESTRUCTIVE TESTS

TENSILE TEST

- ULTIMATE ULTIMATE CEEARACTER OF FARTRE
SPECIMEN NO. el THICE AREA LOAD STRESS i 4
mm mm Mm2 " & LOCATION
Kg Kg/mm
BEND TEST FILLET WELD FRACTURE (RESULTS)
SPECIMEN NO. TYPE OF BEND RESULTS 1
2
3
MACRO EXAMINATION

IMPACT TEST

REQUIREMENT NOTCH LOCATION TEAP VALUES(J) AVERAGE i
ORIENTATION c ! 2 3 7)) ek

SIZE

TYPE

RETEST

HARDNESS SURVEY

TYPE LOAD LOCATION OF HARDNESS MEASUREMENTS (SKETCH)
POINTS HARDNESS RANGE £
PARENT MAT.
HAZ
WELD
WELDER'S NAME STAMP NO.

ADDITIONAL TEST/CHEMICAL ANALYSIS

WE CERTIFY THAT THE STATEMENTS IN THE RECORD ARE CORRECT AND THAT THE TEST WELDS WERE PREPARED, WELDED
AND TESTED IN ACCORDANCE WITH REQUREMENTS OF ASME Sec.X CODE.

PREPARED RBY: PREPARED BY:
NAME NAME
DATE : DATE :
SIGN. : SIGN. :
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APPENDIXT—NDE REQUIREMENTS SUMMARY

Refsrence
Welds Requirlng inspection Saction
- Reinforcement plate welds inside and outside to 100 kPa (15 (b7in.3), 535
Roofs designed to be airtight if roof scams are not vacoumn box tested. 537.1a
Drain pipe and hose gystems of primary drains of extemal floating roofs. Cd45
o Appendix F tanks with anchors. F16
Aluminum dome roofs if required to be gastight. G.10.1.2
Shop built tanks 7422
. Tank shelt, ; 536a
Flush-type shell connections: nozzle-to-tank shell, repad welds, shell-to-bottom reinforcing pad welds on 37811
the root pass, each !/, inch of weld, and completed weld, Afler stress relicving before hydro test.
- Permaneni attachment welds and temparary weld removal arcas, 5.235
Welds attaching nozzles, manways, and clean out openings. 5236
First pass of the intemnal shell-to-boflom weld, 524.1a
L Final shell-to-bottom welds, inside and outside fustead of MT, PT, pen. oil, oc VB of the initial inside pass. 5242¢
All seams of interal floating roofs exposed to liquid or vapors, H4.34
First pass of the internal shell-to-bottom weld if approved instead of MT o PT. 52414
| Tank shell if no water for hydrostatic test, 5.36b
- Pen. Oil Deck scams of external floating roofs. C4.2
PT Permancnt attachment welds and temporary weld removal areas instead of MT if approved. 5235
‘ PT Welda attaching nozzles, manways, and clean out openings instead of MT if approved. 5236
- T First pass of the interal shell-to-bottomn weld if approved instead of MT, 5241h
orc
PT Final shell-to-bottom welds, inside and outside instcad of MT, PT. pen. oil, of VB of the initial inside pass, 5242¢
| PT All aluminum structural welds and components joined by welding. G.I1.3
PT Shell-ta-bottorm welds, opening connections not radiographed all welds of atachments to shells, and all S4.142
butt welds of shell plates and annular plates of stainless steel tanks,
RT Shell plate butt welds, 5321
i RT Butt welds of annular plates that are required by 3.5.1 or M.A.L. 6.129
RT Flush-type shell connections: 100% of all longitudinal butt welds in the Nozzle neck and transition piece, if 3.78.11
am;[,d. and the first cireumferential butt weld in the neck closest to the shell, exchuding the neck-to-flange
- we
Tracer Gas | Entirc length of bottom weld joints as an alternative fo vacuum box testing. 5335
uT When specified for weld examination, 63.1
VB First pass of the internal shell-to-bottom weld if approved instead of MT, PT, or pen. ail. 524.le
N VB Final shell-to-bottom welds, inside and oulside instcad of MT, P, pen. o, or VB of the initial inside pass. |~ 352402
VB Bottom welds. ; 534a
VB Welds of roofs designed to be gastight if not air tested. 537.1b
G VB All seams of internal floating roofs exposed to liquid or vapors, HA434
VB Flexible membrane liners. 162
VE Flush-type shell connections: nozzle-to-tank shell, repad welds, shell-to-bortom reinforcing pad welds on 3.7.8.11
- the root pass, each 20 am (/3 in.) of weld, and completed weld, Afer stress relieving before hydro test.
VE Tack of shell butt welds left in place. 52,18
VB fermanent attachment welds and temporary weld removal arcas. 5235
| VE Welds attaching nozzles, manways, and ¢lean out openings. 5236
VE First pass of the internal shell-to-bottom weld. 524.1
VE Final shell-to-bottom welds, inside and oulside instead of MT, PT, pen. oil, or VB of the initial inside pass. 52420
L VE Shell plate butt welds. 53.2.1
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T-2 APl STANDARD 650

Process Wslds Requlring Inspection

Referance
Sectlon

Fillet welds.

5322

Welds on roofs not designied to be gas tight.

5372

Cdd

Al aluminum structural Wwelds and components joined by welding

G.113

T VE
Vi

L_V_ﬁ Upper side of the upper deck welds of pontoon and double deck floating roofs.
VE
VH

Joint fit-up of buit welds of battoms supporied by grillage and each weld pass.

174

[ Water Bottom welds if not vacutun box tested.

53.4b

Water External floating roofs—floating test.

C43

Witer Alvmimum dome roofs after completion.

G.10.1.1

Water Imerna) floating roofs

H13

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

Acceptance Standards:
MT: ASME Secction V, Article 7
PT: ASME Section V, Article 6, excluding aluminum dome parts—see AWS D1.2.
RT: ASME Section VI1J, Paragraph UW-31(b)
Tracer Gas: Non¢
UT: As agreed upon by purchaser and manufacturer.
VB: None
VE: API-650 6.5

Exarniner Qualifications:
MT: API 650, Scction 6.2.3
PT API 650, Section 6.2.3
RT: ASNT Level L or [11
Tracer Gas: None
UT: ASNT Level If or III. A Level 1 may be used with restrictions—see AP1 650, Section 6.3.3.
VB: None
VE: None

Procedure Requirements:

MT: ASME Section V, Article 7

PT: ASME Section V, Article 6

RT: A procedure is not required. However, the examination method must comply with ASME SectionV,
Article 2. Acceptance standards shall be in accordance with ASME Section VIII, Paragraph UW-51(b).
UT: ASME Section V, Article 5

VB: None

VE: None




