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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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DEPARTMENT LOCATION ] ODATE .

MARTIN FOoNgG MECHMIICAL BIST
PROGRAM — PROJECT — JOB

1or ]

_ 3-16-8l
NBETE | : |

PaneL Test Co OL\"N-G' ' S\(STEM

TITLE

PRE&SURE \IESSE\_ CALCULNTIONS

SAFETY CASE #81-011

THIS 1S AN ASME BO\LFR AND'PQESS(LR{: UVESSEL CODE

Secﬂomm Dt\)\&\or\nl CALCULATION FOR THREE

VERTICAL HIGH PRcssuRE CUESSELS . THE VESSELS

HAVE THE SAME CONSTRUCTION EXCEPT" FOR THE

PENETRATIONS AT THE END CLOSURES. T[HE HiGH

PRESSURE WATER TANK , 2060024 Hpas FIVE PeNeE-

TRATIONS THROUGH EACH EBND ClLosuRre.

GAS  ACCLLMULATORS ,20G 0034 | EACH HAS
PENETRATIONS

The TWO

FOL&R

AT THE BOTTOM END.
B WeELDING AN ASME coped, 2: |

(0 EACH END OF A 24 in O.D. BY 521D In LONG
SEAMLESS STEEL PIPE.

THE VESSELS Wi BE
LOCATED AT |

AT Tue “ToP END AND TwOo PENETRATIDAL’

ELLIPTICAL. HEAD

BuitbiNg (€.
/‘\
130 Fia. | TYPICAL VESSEL
| IWTHOUT  PENETRATIONS
N
¥ -1
18.0
_f__;::: =24 ==

THe UESSELS ARE QONSTRUCTED| -
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AUTHOR DEPARTMENT LOCATION DATE

M FonNg | MECH ANICA L BIGT d3-16-8{

DES(4N PARAMETERS :
DES(GN WORKING PRESSURE , P= 14350 psig, INTERNAL
Destan T'EMPERATuQE £ 200°F
TNTERNAL VOLUIAE = |3 £¢3 OorR 97.2 gal.
CORROSION ALLOWANCE = .06 in
FLub (12 WATER PRESSURIZED BY MlTRDS_SN OR
ARGON GAS . NO SEPARATION BETWEEN WATER
AND GAS. -

C\ruNDR\CAL_ SHELL |
MATERIAL =SAL0AB GLRRDC B SEAMLESS P(Pe
D(Méwstoms 5 ScHepute (00 Ppiee
OD. = 24 v NOMINAL
CL.D. = 20.938 vn NoMINAL

WALL. THICKNESE = [. O3 i‘v\ NOM (NA L
= L340 Tn minimum

NLOWABLE STRESS 5 S=15,000 Pt N TABLE LXCS—QS,

p. 250
o ReautRED SHELL. THICKNESS, L -

PR o

E-er . UETOO, P20

] R= INSIDE RPDIUS jCORRODED CONDITION

_@_4 1(1340— 06)1/9_ |0‘11m

E='\ FOR sEAMLEss PIPE

i i
! H

RL-3220-A (Rev. 4/73)
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AUTHOR DEPARTMENT . LOCATION DATE g
M EONG MECHANICAL. BI&T 3-16-8|

(450)(0.12) l."'
(15000)0> —(6)(450) L2100 in

REQ

Maximum Au@w;\axa WORKING PressuRe [, MAWP

P = SE£ UGTTO M, . p 20
R +. 6‘(: |

=340 -.06 = 1. 180 o CORRODED CONGITION

P = (15000011280
MR 1002 (€)1 280)

= IG'H psiq

2:1 ELLIPTICAL HEAD:
MATERIAL =5A 5\ S &rpADE 0
DIMENSIONS

0.D.= 24.0 n

WALL "D»UCKMESS = [.TI5 in NOMINAL
= |83 in MiNMurA

- NLOWABLE STRESS = |TT500 psi , (ARBLE UCS, 23,
_ P. 280

REQUIRED HEAD THICKNESS, €

—h“: 'P'D o vf d sA‘la.
T asE—ap  UERWLE

! o _ ConDATION
i ; E= | FOR SEAMLE&S HEAD |

D= 240-2(1.531—.06) = 21058 In CORRODED|

uL R o qasod (. 056)

Trea= z(nsoobu) (13(1450) 880 in|. .

i
!

RL-3220-A (Rev. 4/13)
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Maximum ALLowhRLE WORKING TRESSURE, MAWIP

P= 2SEt
D+.2t

T= 1521 -.06 = LAl (v, CORRODED CONDITION

o= 0)UI15003C (1471

21.058 + (21471 :

MAXIMUR ALLOWABLE  WORKING . PRESSURE FDR&’fHE_ uessehL |

IS GOVERNED ®BY THE SHelLL. ReLier UAL.UES mit_L
BE SET AT 1670 pSig.

UG-320) , p. 28

=124 1| psig

PENETRATIONS THROUGH ‘THE HEADS

AL PENETRATIONS ARE SPACED GREATER THAN TWICE,
THE AVERAGE DIAMETER OF ADTACENT HOLES.
UG42 @) ALLOWS EBACH PeNETRATION TO BE (ONUDERED
BY |TSELE. 2 in PPE SI2E @R SMALLER  DOES NO,‘_"
- REQUIRE "REINFORCEMENT N ACORDANCE  LITH

nWa-36 LC)CSD. THE HeAD THICKNESS |S SELECTED

TO PROVIDE (NTEQRAL RCINFORCEMENT FOR THE 3\\4
WELS  NECK. r'LANGE_s | |

REQUIRED REINTORCEMENT CRQSS*S&CT/QNAL AQEAA
A= dtF U631 (), pAO

=:[ VG-3GY ,p. 40 ,

T A= 2 400 —\-ZL 08) =3.0%in |, CORRODED CONDITION:

tr = THICKNESS REQUIRED FOR SEMMLESS SPHERE

__oF RADIS =D UA3TH)R), MOTREUGST |

Y 9990 A IDeour 4 I79%
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= PK.D | u@—si £) p. 24 A exXAampe §
2SE -2P ¢ v p.S40
+. = (450)( (21,058

20150015 —( ) 45y * 112 in

Nezg= (302792 ) = 2392102

r—eo -

Fig. 2 TRENFORCEMENT MUST BE

- wt-uN LRD, UG- (b)Cs)
3" Qoo* ASA FLANGE
\ I.D.= 2400 iwn

/ 0.0.= 2500w

| t =.300 - |
/ | 8D =.8Q1.058)=16.846 in

HOLE CENTER RELAT\IEC To

HEAD CENTER = |(318)+BEISY

\\1_// o | = 5303 in

A\)A\LAB\._E CROSS~SECTIONAL  AREA , COMS(DER\N& DNL"
 THE HEAD PAQ&A

= (Et - F £ (Rat o + t~En)1 Re -,

Sunce BO LMiTs The A\)NLAB\—E CROSS SECTIONAL Mzaa,,

@n * tv\-t t—?y?)l 'S NUT TOTALLC  APPLICABLE .

| ? li—oo-toé ‘5\\V\ o

RL-3220-A (Rev. 4/13)
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M EONG | MEGHANICAL BI&ET 3-16-81
tV\: 300 “..~(v')@.,.-“-_ 24 T
DN ONE SIDE , : |
oAttt = A = 1w
ON THE. OTHER 2DE | | |
—.‘-@—'—%‘ié—-~(5,303 f150) = 160 in
A= O 0a - (Y] (el + LT1) = 2255 i
A\l)A.\ LABLE AREA FrROM FLANGE: CRGSS,——SE:-QT{ON {8 SMALLER
OF | -
A= G- t)S TS (ad UG 42(A)(2), P42
or Ay = (A -t Yot 2te)fr (b)) & P-230
=S
‘S'\" Su
ry\:—P—S———-—-—-éR“ G FOR FLANGE AS  CXLINDER
Q=1T500psi R SA-10D FRGINGS , [PARLE (ACS—)'B.)'V
o B N
(asod(.s) = 13vs |
(7500)0) = (6)(450) "
S=8.541500 psy } -7 ,p.52
ST Spene =11 500 Pg“z .
= AJ500 _ |
AR 17300 1.0 -
: , : {e= O ,NO ADDITION: OF RE!MFQQLEMGM
e W - ) EATO Y T84
o __Lb) A= (4 —-\31)@@(.14)&(2\(0)]0) = .13 W
R—— Ay=dgn® b b i el

RL-3220-A (Rev. £ /13)
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AUAILABLE AREA FROM EXTERNAL. WELDMENT,
My = (LEG piMENSION) 3 fr P 530
Aa = (FTDTOY = 4L in?

AtALEALHAL, = 2255413+ 0+ 141 =2.526

o 2.526. 1w > 2.382 in>, SO NO ADDITIONAL
RE‘NFORC.EMENT IS REQUIRED FOR THE FLANGES

REFERENCE: ASME BOWLER AND PRESSURE VESSEL CODE;
. Sectiod VL | DivisioN | [ 1980 edbiTioN
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This report was done with support from the
Department of Energy. Any conclusions or opinions
expressed in this report represent solely those of the
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the University of California, the Lawrence Berkeley
Laboratory or the Department of Energy.

Reference to a company or product name does
not imply approval or recommendation of the
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Department of Energy to the exclusion of others that
may be suitable.
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