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L CHKD. EY £ LATE 22087 ST, Lours, Mo
© COMPANY DUPONT
JOR DESCRIPTION ACH TOPPING COLUMN
-/

KASIC VESSEL DES, -846

LETHAL SERVICE

FILE NAME: H3B23

DESIGN PRESSURE: INTERNAL = S50, P,S.I.G,

DESTIGN TEMPERATURE = 302, DEGREES FAHRENHEIT
SPECIFIC CRAVITY OF COHTENTS = 1,00

SHELL/HEAD CALCULATION JOINT EFFICIEMNCY: 1.000
- CORROSION ALLOWANCE/CLAD THICKNESS: HEADS & SHEILS - YL

ANE. L. FLANGE RATING CLASS: 150 #

MD.MT. = +15° &
“ Neo Wenr TrerrnenT

JOE NO. HS5823

EXTERMNAL = 18,0 P.S.T.G,

MOZ7LES =, a&%)"

A

lSﬁiS“

Bupro TesT A T
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CHKD. RY 52§7DATE Y

COMPANY DUPONT
705 DESCRIPTION ACH TOPPING COLUMN

§T. LDUIS, MO.T JOE NO,
EASIC VESSEL DES. -856

COMPONENT IDH 211 ELLIPSOIDAL HEAD
COMPONENT DESCRIPTION - _BOTTOM HEAD

HEAD SKIRT I.D. = 54.00 INCHES
MATERIAL = SAR40317L
DESIGN TEMPERATURE = 302, DEG F

DESIGN ALLOWAEBLE STRESS = 18394, PSI
AMEIENT ALLOWARLE STRESS = 18800, PSI

CORR., ALLOW / CLAD = 031 INCHES
JOINT EFFICIENCY = 1,00
DESIGN FRESEURE = 50.0 PSIG

LIQUID HEAD o 21,2 FT
SPECIFIC GRAVITY 1.00

]

REQUIRED THICKNESS FOR INTERNAL PRESSURE (UG-32)
P

]

50,0 + ,433 (1.00) ( 21.2) = 59.2 PSIG

2 (183%94.) (1,000 ~ (,2) ¢ G9.&)

i

087+, 031 = 118 INCHES ( 12 INCHES)

NEW THICKNESS USED IN CALCULATIONS = 313 INCHES

HIB2Z

S/It.:‘ Mia, 317 Lass (oan SoPor

A
Farare Bypronsr: P> %l %o+ wax.483)= Gu Ps)

@ g, By (ereenon




CHKD . HBY Qo UHIL diowy D1 LWULT, o

COMPANY  DUPONT
JOl DESCRIPTION ACH TOPPING COLUNMN

EASIC VESSEL DES, ~8356

COMPONENT RH

COMPONENT DESCRIPTION -~ EBOTTOM HEAD

MINIMUM THICKNESS OF VESSEL HEAD FOR A GIVEN
EXTERNAL PRESSURE -- 2:1 ELLIPSOIDAL HEAD (UG-33)

EXTERNAL PRESSURE = 15.0 PBI
DIZSIGN TEMPERATURE = 308, DEG F
MATER TAL = SA240317L.

H-AD I.D, 8 TAN, LINE
CORR. ALILLOW / ClL.AD

$4.00 INCHES
(031 INCHES

i oh

NEW THICKNESS USED IN CALCULATIONG = 313 INCHES
PO = 54,00 + (2) ( 313 = 54,63 INCHES
t{corr) = ,313 - 031 = 282 INCHES

t{min) = + 146 INCHES O4\A,

RO = ,9(D0) = 49 .2 INGHES '

A = (,185T) / RO = L000371

FROM FIG. S-UHA-Z28.4 B = 5070, PSI
PA = E(T) / RO = 15,0 PSI

(LR A nmy
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CHKD. BY & DATE /sy 8T, Louls, MOV JOR NG.

COMPANY  DUPONT
JOUE DESCRIPTION ACH TOPPING COLUMN

BASIC VESSEL DES. -8056

COMPONENT LS CYLINDRICAL SHELL (PLATE)
COMPONENT DESCRIPTION - LOWER SHELL

I1.D. = 54,00 INCHES
MATERIAL = GA240317L

DESIGN TEMPERATURE = 302, DEG F
DESIGN ALLOWAKLE STRESS = 18394, PSI
AMBRIENT ALLOWAKLE STRESS = 18800, PSI
CORR. ALLOW / CLAD = 031 INCHES

JOINT EFFICIENCY w 1,00

DESIGN PRESGURE = 50¢.0 PSIG
LIQUID HEAD = 20.0 FT
SPECIFIC GRAVITY = 1,00

REQUIRED THICKNESS FOR INTERNAL PRESSURE (UG-27)
p = 50,0 + ,433 (1.80) ( 20,0) = 58,7 PEIG
( &8.,7) ( 27.,03)
(18394.) (1.00) - (. &) ¢ 38.7)
= 086 + 031 = 118 INCHES { 12 INCHES)

NEW THICKNESS USED IN CALCULATIONS = 213 INCHES

S w
o 3L (Pen 93?0#.-\

By lasPnon G STuddixa DuTlems InnerenTLy

ReEnrorzee> ok \aT, ;'i,t':'x:'r. rRessore

By (Nspefion D€, For Vert, Hdesmss
A Pz Yz[ 904 20x,433) = Ll P
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COMPANY DUPONT
JOB DESCRIPTION ACH TOPPING COLUMN

BASIC VESSEL DES., -8%54

COMPONENT LS
COMPONENT DESCRIPTION - LOWER SHELL (Bte T, Te Srree, )

MINIMU THICKNESS OF TURE OR VESSEL SECTION FOR A GIVEN
EXTERNAL PRESSURE ~- CYLINDRICAL SHELL (PLATE) (UG-288)

EXTERNAL PRESSURE & 15.0 PSI
DESIGN TEMPERATURE = 362, DEG F
MATER IAL = SA240317L
GHELL I.D. = S4.00 INCHES
CORR. ALLOW / CLAD = 031 INCHES

UNSUPPORTED LENGTH 108.5 INCHES

NEW THICKNESS USED IN CALCULATIONS = 313 INCHES
Do = 54,00 + (2) ( ,313) = 94,63 INCHES

t(corr) = 313 - ,031 = ,282 INCHES
T(MINY =  .238 INCHES
DO/ T = 229,9
L/ DO = 1,99
FROM FIG., S-UGO~28.0 A = 000190
FROM FIG. 5-UHA-28.4 B = 2590, PSI
PA = 4R / 1 3(DO /7 T) 1 = 15,0 PSI
Ul
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"CHKD. RBY &7 DATE @/ 8T. LOUIS, HOY JOE NO. H$823

-

COMPANY  DUPONT
JOE DESCRIPTION ACH TOPPING COLUMN

EFASIC VEBBEL DES, -85é6

COMPONENT T8

COMPONENT DESCRIPTION ~ TOP SHELL  ( &qpg, Rint To Top Vil
e ———

MINIMUM THICKNESS OF TURE OR VESSEL SECTION FOR A GIVEN
EXTERNAL PRESSURE —~- CYLINDRICAL BHELL (PLATE) (UG-28)

CORR, ALLOW / CLAD
UNSUPPORTED LENGTH

031 INCHES
114,53 INCHEE

EXTERNAL PRESBURE wt 15.0 PSI
DESIGN TEMPERATURE = JF08. DEG F
MATERIAL = SA240317L
GHELL I.D, = 54,00 INCHES

Conmseryanye - 48" OaTws
SeEzmod 1 VL Tatv,
NEW THICKNESS USED IN CALCULATIONS = 313 INCHES

DO = 54,00 + () ¢ .313) = 54,63 INCHES
tecopr) = 313 ~ 031 = ,282 INCHES

TCMINY = 244 INCHES

DO/ T = 283.9

L /D0 = 2.13

FKOM FIG. 5-UGO-28.0 A = 000185

FROM FIG, S-UHA-28.4 B = 2520, PSI

PA = 4B/ L 3(DO / T) 1 = 15,0 PSI
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CHKD., BY &5 DATE 2-&37 8T, LOUIS, HO™ JOE NO.

COMPANY  DUPONT
JOH DESCRIPTION ACH TOPPING COLUNN

BEAGIC VESSEL DES., -856

COMPONENT SR

COMPONENT DESCRIPTION - STIFFENING RING

REQUIRED STIFFENER RING FOR CYLINDRICAL SHELL FOR A GIVEN

EXTERNAL

EXTERNAL PRESSURE

DIZSIGN TEMPERATURE

SHEL.L MATERIAL

RING MATERIAL

RING I.D. (SHELL Q.D.)
S8HELL CORR. ALLOW / CLAD

PRESSURE ~- (UG-2%)

15.0 PHI
302, DEG F
SAR403171.
8A240304
54,63 INCHES
031 INCHES

ionooy ou s

UNSUPPORTED LENGTH 112.5 INCHES
GHELL NEW THICKNESS USED IN CALCULATIONS =  .313 INCHES
TCORR =~ .313 - .031 = 282 INCHES
B = 3/4 [ (PDD) / (T+AS / L§) 1 = 2080, PSI
FROM FIG. G-UHA-28.1 A = .0001550
187 = I (DOWELSCT+ASALEIA 1 / 10.9 = 1.4 (INx4)
/use: 3,30 X  .438 EAR WITH SHELL/
T . — C‘ '
4.0 (IN®%4) Srier. Siae Pee Dol
AS = 1.5 (IN%x@



(' v CHKD. BY 5% DATE ¢T3 ST, LOUIS, MO% JOE ND. HS823
" COMPANY DUPONT
JOE DESCRIPTION ACH TOPPING COI UMN

g ' EABSIC VEGSEL DES, -886

COMPONENT US CYLINDRICAL SHELL (PLATE)
COMPONENT DESCRIPTION - UPPER sheELL (48 Lcﬂh\

I.D, = 54,00 INCHES

MHATERIAL = SAZ40317L

DESIGN TEMPERATURE = 30&, DEG F
DESIGN ALLOWAKLE STRESS = 18394, P&l
AMEIENT ALLOWAERLE STRESS = 188300, PHI

GORR, ALLOW / CLAD = 031 INCHES

JOINT EFFICIENCY “ 1,00

DESIGN PREBGURE = 50.0 PSIG
LIQUID HEAD = 5,0 FT
SPECIFIC GRAVITY = 1.00

REQUIRED THICKNESS FOR INTERNAL PRESSURE (UG~27)
P = 50,0 + .433 (1.00) ( &.0) = $2.4 PSIG
( 32.6) ( 27,03
B e o e + 031
(18394, (1.00) = (.6) ¢ 52,6)

077 4+ 031 = 109 INCHES ¢ .11 INCHES)

NEW THICKNESS USED IN CALCULATIONS = 438 INCHES

T 3L (per poPowr

By [NsPeenon & STubbG Oomiers INpeReITLY
ReInrORED Feor INT, € Exrt Pesitcld
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CHKD, BY £gP2DATE ¢/3s

COMPANY DUPONT

ST, LOULS, MO JOB NO, H5823

JOE DESCRIPTION ACH TOPPING COLUMN

COMPUNENT TH

EAGIC VESSEL DES. -556

2t1 ELLIPBOIDAL HEAD

COMPONIINT DESCRIPTION - TOP HEAD

HEAD SKIRT I.D.

non

T —— i S ————

54.00 INCHES

MATER IAL SA240317L
DESIGN TEMPERATURE = 302, DEG F
DESIGN ALLOWAERLE STRESS = 18394, PSI

AMRIENT ALL.OWABLE STRESS = 18800, PSI

GORR., ALLOW /7 CLAD
JOINT EFFICIIENCY .
DESTGN PREGSURE
LIQUID HEAD
SRECIFIC GRAVITY

| 3

031 INCHES

1.00
S0.0 PSIG
2.0 FT
1,00

REQUIRED THICKNESS FOR INTERNAL PRESSURIE (UG~32)

Po= 50,0 + .433 (1,000 ¢ 2.,0) = 50.% PSIG

( 30.9% ( S4.08)

TR e e et i o e e + ,031
2 (I83%4.) (1.00) - (.,8) ( %0.9)

= LO78 + 0 031

106 INCHES { .11 INCHES)

NEW THICKNESS USED IN CALCULATIONS = 313 INCHES

23 M, 3L (per oufhard

A Ry [nsPuemon O e Por \erT, BVdROTENT



¢r -CHKD, BY ~Z& DATE ¢ &725 ST. LOUIS, MOY™ JOB NO. HS5823

COMPANY  DUPONT
JOB DESCRIPTION ACH TOGPPING COLUMN

\ " d
EASIC VESSEL DES, ~85&
DESCRIPTION: NOZZLE vy -14" COMPONENT LAEEL: Y
PAD REINFORCEMENT FOR EXTERNAL PRESSURE OF
PLATE NOZZLE IN_LOWER SHELL LS )
ON LONG, SECTION (CIRCUM, STRESS)
EXTERNAL PRESSURE (PSI) = 15,0 DESIGN TEMPERATURE (F) = 302,
CITEM) (NOZZLE) (PAD) (VESSEL)
MATERIAL = SAR40317L BAS1670 BAR4031 71
AlLLOW, STRESH-OPER (PBI) = 18394, 17500 . 18394,
CORROSION ALLOW/CLAD (IN) = 031 ‘ 031
NDZZ D = 14 ID(INY= 13,500 THK,(IN)= (250 INSERT(IN)= 2,000
PAD WIDTH (IN)= 2,000 PAD THKS (IN)= "HED
TANGENTIAL QFFSET (IN) = L0008 CIRC, ANGLE = .00 LONG., ANGLE = .00
SPECIAL LIMITS : NORMAL (IN) = ,000 PARALLEL (IN) = 000
FILLET WELDS 1 OUTSIDE NOZ, = 250 INSIDE NOZ, = ,250 PAD = ,188
CROOVE WELDS : QUTSIDE NOZ. = .250 INSIDE NOZ. = ,313
P = 15,0 PSI EFFECTIVE SHFELL LENGTH AT NOZ. = 188.5 IN,
T = (313 -~ 031 = . 282 TR = , 238
TN = 250 - .,031 = ,21¢% D = (13.500 +« 2 X ,031) = 13,563
W’/ TRN= 0303 IN, EFFECTIVE NOZ. NECK LENGTH = 9,00 IN,
AREA OF REINFORCEMENT REQUIRED: [ WHERE: SN/S = 1,000 }
A= 5 XDX TR
5 X 13,563 X ,238 = 1.461 8Q&.IN.

AREA OF REINFORCEMENT AVAIIALLE: [ WHERE: GSN/8 = 1,000 & SP/S = .95t ]
At = (Et X T ~ TR)D

= (1»00 X 'EBE - 1238)1'3!563 = 1599 SQ(IN'

AR = (TN - TRN)ST

= { ,219 - ,038) X 5 X ,282 = 255 SQ.IN.
A3 = 2(TN -~ C)(2,3TN)

= 2¢ 219 - L031X(2.5 X .21 = 205 SQ.IN.
Ad = 2 X LSCLIXXR + L2xxP2)(8P/S) + 2 X ,S(LIxx2)

= 2 X 8¢ ,250x%2 +  ,18Bxx2)( ,951) + 2 X ,5( ,250%x2) = .155% SQ.IN.
AS = (DP-D~RTN)TE(SP/8)

= ( 18,600 - 13,563 - 2 X 219 ) ,250¢ ,951) = 951 SQ.IN.
AT = A1 + A2 + A3 + A4 + A5 = 2,17 S0, IN,

v OPENING IS ADEQUATELY REINFORGED
By spmnioa b Foar \ﬂkﬂf;¥asﬁﬁb.

s
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CHKD. BY &£&7 DATE (/g a7 ST. LOUIS, MO JOK NO, H5823

COMPANY DUPONT
JOI DESCRIPTION ACH TOPPING COLUMN

RASIC VESBEL DES, -~856

CONPOMENT (Y ¢ NOZZLE Y
b o————

UNIT STRESSES (PAR. UW~-15(C))

KV AO Bf A  f PLb O Bint S P l fof et A0 AL e et et e e

PAD TO SHFLL FILLET WELD SHEAR = 4% X 17500,
PAD TO NOZ., NECK FILLET WELD SHEAR = ,49 X 17500, 857%. PHI
PAD TO NOZ, NECK CROQVE WELD TENSION = ,74 X 17500, 12950, PGI
GHEIL.L TO NOZ. NECK INNER GROOVE WEI.D TENSION = .74 X 18394, 13612, PBI

8575, PSI

E un

SHELL 70O NOZ. NECK INNER FILLET WELD SHEAR = ,49 X 183%4, 9013, PsI
NOZZLE NECK SHEAR = ,70 X 183%94. = 12874, PSI

WELD AND MEZAN NOZZLE NECK LENGTHS

€1 =« MEAN NOZZLE NECK CIRCUM, = 3.1416 X (14,000 - 219y = 43,30 IN,
CR? = WELD CIRCUM. AT NOZZLE O.D., = 3.1416 X 14,000 = 43.98 IN,

»3 = WELD CIRCUM. AT PAD O.D, = 33,1416 X (14,000 + 2 X 2,000) = 56,85

STRENGTH OF CONNECTION ELEMENTS

C L A e A A ) S Y e sl vl e e e e - —

(A) PAD TO NOZZI.E NECK FILLET WELD
172 X € X WELD LEG X UNIT STRESS
/72 X 43.98 X 250 X 8573, = 47144, LES,

(BE) PAD TO NOZZLE NECK GROOVE WELD
172 X G2 X WELD DEPTH X UNIT STRESS
172 X 43.98 X 280 X 129%0, = 71197, LES,

(C) SHELL TO NOZZLE NECK INNER GROOVE WELD

1/2 X €2 X (WELD DEPTH - CA) X UNIT STRESS
172 X 43,98 X ¢ .313 - ,031 ) X 13612, = 84108, LES.

(D) SHELL TO NOZZLE NECK INNER FILLET WELD
1/2 X €2 X WELD LEG X UNIT S8TRESS
172 X 43,98 X .850 X 9013, = 49352, LES,

(E) NOZZLE NECK SHEAR
172 X €1 X CORRODED THICKNESS X UNIT STRESS
1/2 X 43.30 X Q19 X 188764, = 60972, LES,

(F) PAD TO SHFLL FILLET WELD SHEAR
1/72 X €3 X WELD LEG X UNIT STRESS
172 X 56,85 X .,188 X 8575, = 45460, LES,

INI

"



SR D . T @’ yHic g S5O0 M LYWW AMN ) T WAL B ) D e e

COMPANY  DUPONT
JOB DESCRIPTION ACH TOPPING COLUMN

EASIC VEBSEL DES., -856

COMPONENT (Y ) 1+ NOZZLE Y

A ———A————
A ——————T .

LOAD TC HE CARRIED RY WELDS (PAR. UG~41(ER))

et b b ke e g A v St i P B A ik Wy S P VN Ve W P G P e e R S R LS 42 L P e gl A g e sand

23894, LES,

Wi1=1) = (A2 + AT + A41 + A42) = & =

W(2-2) = (A2 + A3 + A41 + AAJ + 2xTN+TxEBN/8) % 5 = 12968, I.BS.

W(3-3) = (A2 + A3 + A4 + AS + 2xTNxTxBN/G) = § = 31083, LES,.
W 2 (A =~ E2X(LIM-RN-TN)X(E1xT-FxTR)) % § = 18967, LE&H,

POSSIELE PATHE OF FAILURE

e e b A AL P R O P e e e el e S S o sk M

%%%x FULL PENETRATION WELDS THRU SHELL (OR HEAD) AND PAD xxx

PATH 1 (THRU MOZZLE NECK AND PAD TO SHELL WELD)
(E) + (F)

L0972, + 43460,

106432, LES. { 18967, LES, MIN.)

n#k

PATH 2 (‘fHRU PAD TO NOZ. NECK AND SHELL TO NOZ. NECK WELDS)
(AY + (H) + (L) + «D)
47144, + 71197, + 841068, + 495532,

E

=  252080. LES, { 12968, LEE, MIN.)
PATH 3 {THRU SHELL TOD NDZ. NECK AND PAD TO SHELL WELDG)
s {C) + (D) + (F)
= 84188, + 49532, + 454460 .
= 179200, LES, { 189467, LES. MIN.)

ALL PATHS ARE STRONGER THAN THE LOAD TO BRE CARRIED EY THE WELDS.

PAD TO SHELL WELD STRENGTH (PAR. UG~41(E))

it e W Bt S Yt S oy L oot s -kl TV U Y WD SRS O ST PGy M s e e e M AT s s e e

PAD STRENGTH = ¢ ,251)(183%4,)
FYLLET WELD STRENGTH

17560. LERS, (W = 18967, LES.)
45460, LERS,

THE PAD TO SHELL FILLET WELD STRENGTH I8 ADEQUATE,



YGHKD. RY & DATE /787 ST. LOUIS, HOw JOE NO. H5823

COMPANY  DUPONT
JOR DESCRIFTION ACH TOPPING COLUMN

BASIC VESSEL DES. -55&
DESCRIPTION: NOZZLE y-2o0" - COMP{INENT LAREL: V

PAD REINFORCEMENT FOR EXTERNAL PRESSURE OF
PLATE NOZZLE IN TOP TATH
ON MERIDIONAL SECTION (LATITUDINAL STRESS)

EXTERNAL PRESSURE (PSI) = 15.0 DESIGN TEMPERATURE (Fy = 302,
(ITEM?} (NQZZLE) (PAD?} (VESSEL)
MATERIAL = 5A240317L SAS16710 SA24031 70 -
ALLOW, STRESL-DPER (P8I) = 18394, 17500, 18394,

CORROSION ALLOW/CLAD (IN) = 031 L 831

_NOZZLE ODCIN)= 30,000 IDCINY= 29.500 JTHK. (IN)=  .250 INSERT(IN)= 000
FPAD WIDTH {IN)= 2,008 PAD THKES (IN)= AS 0

HILLSIDE OFFSET (IN)= 000 MERID. ANGLE = 00 LATERAL SKEW ANGLE = 06

SPECIAL LIMITS.e NORMAL (IN} = L0090 PARALLEL (IN) = 21.000

FILLET WELDS : OUTBIDE NOZ, = 250 INGIDE NOZ, = .060 PAD = ,188
GROOVE WELDS : OUTSIDE NOZ, = ,250 INSIDE NOZ, = ,313
P o= 15.0 PSI EFFECTIVE SHELL LENGTH AT NOZ. = 0 IN.
T = 313 - 031 = 282 TR = 146 (SPHERICAL SECTION OF HEAD)
TN = 250 ~ ,031 = ,219 D = (29,5006 + 2 X ,031) = 29.5963
TRN= 067 IN, EFFECTIVE NOZ. NECK LENGTH = 12,00 IN,
AREA OF REINFORCEMENT REQUIRED: [ WHERE: SN/ = 1,000 1
A= ,5 X DX TR
= 5 X 29,563 X 146 w 2,146 5Q,IN. -
AREA OF REINFORCEMENT AVAILARLE: [ WHERE: S8N/S = 1,000 & 4P/S = 251 1
Al = (E1 X T - TRY{Z(SPECIAL LIM.> = D)
= (1,00 X JR82 - ,1463(2(21.,00) - 29.5&63) w 1,691 SQ.IN.,
A2 = (TN - TRN)ST
= ( IEI? - 106?> x 5 x 1292 = |214 SQ-IN.
ﬁ3 - =2 Uo SQ!IN!
Ad = 2 X B{LI%A2 + L2#x2){(SPF/S)
= 8 ¥ ,5¢ .200xx2 +  ,188x%x2)Y( ,931) = 093 SR, IN.
AT = (DP~D-2TN)TE(SP/8)
= ( 34,000 -~ 29.563 - 2 X 219 ) 2800 951 = 9891 S&VIN,
AT = A1 + A2 + AZ + A4 + AN = 2,925 80.IN.

OPENING I8 ADEQUATELY REINFORCED

Ace RBerae \a Spa, Ser, D Hesd

NN L(SA-‘S\M o)
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© GHKD. EY yDATE 2 37 8T. LOUIS, MO™ JUE NU, 1082

COMFPANY DUPONT
JOH DESCRIPTION ACH TOPPING COLUMN

BEAGIC VESSEL DES. -8%56

COMPONENT ¢V ) 1 NOZZLE V

UNIT STREGSES (PAR. UW~-15(C))

i o it A S P e S i Sk Loy et 4 i e g O S i 4 e s

PAD TO SHELL FILLET WELD SHEAR = ,49 X 17500, = 8575, PSI
PAD TD NOZ. NECK FILLET WELD SHEAR = .49 X 17500, = B%75, PSI
PAD TO NOZ, NFCK GROOVE WELD TENBION = .74 X 17300, = 129%0. PSI

GHELL TO NOZ. NECK INNER GROOVE WELD TENBION = .74 X 168394, = 13612, PSI
NOZZLE NECK SHEAR = .70 X 18394. = 12876, PSI

WELLD AND MEAN NOZZLE NECK LENGTHS

a3 ot o it i S e wned o e o S NY T A b S Ty e gy S shad s st famd ik i s B4 W

C1 = MEAN NOZZLE NECK CIRCUM, = 3.1416 X (30,000 - .2

19y = %3.36 IN,
€2 = WELD CIRCUM, AT NOZZLE 0.D., = 3.1416 X 30.000 = 94.25 IN,
03 = WELD CIRCUM., AT PAD 0.,D, = 3,1416 X (30.000 + 2 X 2.000) = 1046.81 1IN,

STRENGTH OF CONNECTION ELEMENTS

e A s P = S s T bl ) S Ao o e 4 ek ek ALY S AR S e et e el

(A) PAD TO NOZZLE NECK FILLET WELD
{/2 X C& X WELD LEG X UNIT SBTRESHS
1/2 X 94,25 X 250 X 8375, = 101022, LES,

(K) PAD TO NOZZLE NECK GROOVE WELD
1/2 X C& X WELD DEPTH X UNIT STRESS
1/2 X 94,25 X ,250 X 12950, = 152564, LES,

(C) SHELL TO NOZZLE NECK INNER GROOVE WELD
1/2 X €2 X (WELD DEPTH - CA) X UNIT STRESS
1/2 X 94,2%5 X ¢ 313 - ,031 ) X 13612, = 180403, LES,

(D) GHELL T0 NOZZLE NECK INNER FILLET WELD
1/2 X €2 X WELD LEG X UNIT BTRESGS
1/2 X 94,25 X ,000 X 0. = 0. LES,

(E) NOZZLE NECK SHEAR
1/2 X €31 X CORRODED THICKNESS X UNIT STRESS
1/2 X 93.96 X .219 X 12876, = 131761, LBS.

(F) PAD TO SHELL FILLET WELD SHEAR

1/2 X ©3 X WELD LEG X UNIT STREGS
1/8 X 106,81 X ,1B8 X 8375, = 858469, LKG,

4



#«CHKD . RY <57 DAlE 2768737 8i, Lgurs, HoT JOE NO. H5B8R23

COMPANY DUPONT
JOB DESCRIPTION ACH TOPPING COLUMN

BASIC VEBSEL DES, -S54

1

COMPONENT <V > 1+ NOZZLE WV

sl oA —

LOAD TO ERE CARRIED RY WELDS (PAR. UG-41(H))

T —— v — P T B g oy B s b e e g e e | Y O T e SR e it AN 4 el S

Wil-1) = (AR + AS + A41 + A42) % § .= 23142, LES,
W(B=B) = (AR + A3 + A41 + A43 + 2XTN+TXSN/8) % & = 7294, LES,
W(3-3) = (A2 + A3 + A4 + A5 + 2xTN#TxGN/S) x 6§ = 25409, LES,

W = (A = Re(LIMN-RN-TN)#(EI1xT-FxTR)) x § . 9639, LES,

ROBSIBLE PATHS OF FAILURE

L T e L e et L L B R L

¥x% FULL PENETRATION WELDS THRU SHELL (OR HEAD) AND PAD wxx
PATH 1 {THRU NOZZLE NECK AND P#D TO SHELL WELD)

= (E)Y + (F)
< 131761, + 85867,
= 217430, LES. ( 2639, LEG, MIN.,)

PATH 2 {THRU PAD TO NOZ. NECK AND SHELL TO NOZ. NECK WELDS)
(A) + (B) + (C) + (D)

101022, + 1352564, + 180403, + 0.

4339689, LBS, ¢ ~ 7294, LES., MIN.)

HI I 1]

PATH 3 (THRU SHELL TO NOZ. NECK AND PAD TO SHELL WELDS)
(C> + (DY + (F) '

180403, + 0, + 85867,

2646871, LES. ( 2639, LES. MIN.)

i

I

ALL PATHS ARE STRONGER THAN THE LOAD TO BE CARRIED EY THE WELDS.

PAD TO S8HELL WELD STRENGTH (PAR, UG-41(EK))

e oy o, by e oy o S oy oy S (i et g ol Al (s ekl o Wil RS b i e gk el ]

PAD STRENGTH = ( .951)(183%94,) = 17500, LES, (W = 9639, LBS.)
FILLET WELD STRENGTH = 85869, LES,

THE PAD TO SHELL FILLET WELD STRENGTH 15 ADEQUATE.



P‘HQ EHKD, EY gzé’DAngz@ya-r B LUULYD, MYy JUD MU Nudew

COMPANY  DUPONT
JOE DESCRIPTION ACH TOPPING COLUNMN

- EASIC VESSEL DES. -556
DESCRIPTION: NOZZLE v -3&" COMPONENT LAKREL: V
w
PAD REINFORCEMENT FOR INTERNAL PRESSURE OF
PLATE NDZZLE IN TOP READ — —  (TH )
ON MERIDIONAL SECTION (LATITUDINAL STRESS)
DESIGN PRESSURE (P3IY = 50,0 DESION TEMPERATURE (F» = 308,
LIQUID HEAD (FT.) = 1,0 SPECIFIC GRAVITY = 1,00
(1TEM) (NOZZLE) (PAD) (VEGSEL) .
MATER T AL . SAZ40317L 8AS 1470 5A240317L
ALLOW. SGTRESS-OPER (PSI) = 18394, 17500 18394,
CORRODSTION ALLOW/CLAD (IN) = 031 L 031
NOZZLE ODCIN)= 30,000 IDCIN)= 27,500 THK,(IN)= 250 INSERT(IN)=  .000
PAD WIDTH (IN)= 2,000 PAD THXS (IN)= 250 ,
HILLBIDE OFFSET (IN)= 000 MERID, ANGLE = .00 LATERAL SKEW ANGLE = .00
SPECIAL LIMITS @ NORMAL (IN) =  .000 _PARALLEL (IN) = 21,000
. FILLET WELDS i OUTSIDE NOZ. = 250 INGIDE NOT. = 000  FAD = ,188
GROOVE WELDS : OUTSIDE NOZ, = 250 INGIDE NDZ, = 313
¢ P o= 50,0+ 433 (1,00 ¢ 1.0 )= 50.4 PSI
7 =  .313 - .031 = .282 TR = 067 (SPHERICAL SECTION OF HEAD)
&/ TN = (250 - 031 = 219 D = (29,500 + 2 X .031) = 27,563
C. TRN= ¢ 50.4 X-14.781)/¢18394, X 1,00 - .6 X  50.4) = 041 IN.
AREA OF REINFORCEMENT REQUIRED [ WHERE: SN/8 = 1,000 I
;. A=DXTRXF : -
‘ = 20,543 X L0867 X 1.0 = 1,98 8Q.IN.
( AREA OF REINFORCEMENT AVAILADLE: { WHERE: G6N/8 = 1.000 A 8P/8 = .,951 I
Al = (Ei X T -~ F X TRO(R(SPECIAL LIM.) - D)
‘. w (1.00 X 282 = 1,0 X ,067)(2¢21.00) - 29.563) = 2.671 8Q.IN.
A2 = (TN - TRN)ST
¢ = ¢ 219 -~ .041) X 5 X 282 = 251 S4.IN.
AZ = = 0, 5Q.IN,
(A4 = B X B(LIx%2 + L2%%2)(SP/S)
w23 X .5( LO50%%2 + ,188xx2)( , 951) = ,0%93 SR.IN.
Lt A5 = (DR-D-BTN)TE(SP/S)
= ( 34,000 - 29,563 - 2 X 219 ) ,250( .9%51) = 951 SR.IN.
AT = Al + A2 + A3 + A4 + AS = 3.97 8Q.IN,

V OPENING I8 ADERUATELY REINFORCED

Parh O Pawwves Cards, Nor Resio,
v A REINF I Spuw S Or Hand

V&‘xﬂr;,sbﬁi>,fj‘—'/¢,
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