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Study on Numerical Analysis for Structural Safety Verification of
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Abstract This paper proposed the design technology for the level meter of the overflow preventer system of LNG
storage tank. The parts of LNG ship should be developed under considering the cryogenic environment. Therefore,
we proposed the structure of level meter to prevent overflow of LNG tank using the numerical analysis method. The
proposed level meter for the overflow preventer is manufactured and the performance is verified through international
authorized inspection agency.

Key Words : Cryogenic, LNG, Level meter, Measurement

1. M2 $ A% el AEsa glom ol e B ATE
ARG geoltk, ek AR 2L 4Ll oA e
TR A 2N 12918 v 20 RelE ASEE Aladd dsiie Bk A 8 gz
FolA g, nHEAAZIA ING Aete] F8 7144 tF o gt AT R ool m grk. 1 |EA od
A H A 2 ok el 1 vles A Aube) o) =g 59] BUEE Alade] deidE U
shaL it =l A7 #EgAE =abEkE sl A 34 2 Y H o] FBG(Fiber Bragg Grating) S
AFAl AT e, ZgdEolt AFe AAE  Hojed 4918 SAaks Axglel e A1), G2
7ok ARG 254 Roku Qo olel B o2 X sgol me} FLuAAAL sl B gre U
O A e FAE A FobolA A% /Al Bl frake AZsks T Oak AT Yovi2] A8
o ERT) S Aok 53], & el askal o AgEHE WE] 0 9l A5l BN e 280
R ING A B9 £41 98 9 AR 2D G AAE olgw wel # ATBI} ol Folut 9o
B AT E AT A AGEAANEARIC) 754 WE ) EXAAE Yoz S 3G
"Corresponding Author : Young-Chul Park(Dong-A Univ.)
Tel: +82-51-200-7652 email: parkyc67@dau.ac.kr
Received October 10, 2013 Revised (Ist January 9, 2014, 2nd March 6, 2014) Accepted April 10, 2014

1801



A& =R Al5A A4B, 2014

‘31, ZX{.Q. oﬂxﬂ
A7 gk A4

12 A7’ ddste] AAo 84
17} o] Fo] AT} I:E—é‘}- Auto] 7+
9] F9E AARE BUHY sk Al2ged o
T G ol oA AUrHEL 2 B =ECA 2
T A2 40 gk 91 WA A Aol disiA
= @A B A7 SlelA s o FolAaL A &
whEbA] £ m=ReAE 24
Tzl vl AR AATEkE

LNG Tank :’
]
]

Level meter

Float

§ J

21 2X2 EREQ FxsHM
LNGE 3}ol8 w) LNG7F A% €219 94 429 o]

= T
= =
o2 399 2

ayste] g nEE A
e AL B ZEEY Tx HAAS e}
17 HEels &AE 01%0}04 Zﬂ&}o} zﬂq}s}g}u},

=% uf
o, -196 T Ao = EEH U5t 7129 sl
REE HZA7|AI AF(AsRE - 269
ZE Ul§-o] st g S ws)
Aoralgit), Azl INGS A%
olHT} T ¥ 2L E A= A3}

P

427 8a LHPr of lthar 7Hdstsinh & Aol A Al
orsl ZRE 9 72+ Fig. 29 21l Table.13 Fig. 391
e Z22HY {32079 g3k AR E YeRyIT

<

L
o

N

o dgow FAE EZ2E7}L 7] b ¢Ee

3l
FEFE S v T HHAEE HUHs] AR AR
Al Lz a#el ANSYS WorkbenchE o] &3be] %
3AE AR
[Table 1] Information about the number of mesh
Node Element
261,012 51,681
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[Fig. 2] Structure of float

[Fig. 3] Finite element model

B Frictiondess Support
[ cylindrical Support: 0. mm
B Pressure 2 1. MPa

[ Pressure: -1, -2 -3, -4, -5 MPa
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[Table 2] Float simulation result

Inner pressure | Max. stress Max. strain Safety factor
[MPa) [MPa] [mm/mm]
1 21.7 0.00011 115
2 32.6 0.00016 7.7
3 444 0.00022 5.6
4 55.6 0.00027 45
5 66.9 0.00033 3.7
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[Fig. 5] Simulation result at 5 MPa inter-pressure
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[Fig. 6] Finite element model

[Table 3] Information about the number of mesh

Node Element

2,937,466 1,200,643
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[Fig. 7] Boundary condition of system
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[Fig. 7] Temperature distribution(407C)
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B: System
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[Fig. 8] Equivalent stress distribution(407T)
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[Fig. 9] Equivalent stress distribution(407T)
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[Table 4] Simulation results

Climate[ C] Ma[xM;;r]ess IE/IH?I);;;?;? Safety factor
subarctic region(-10C) 735 0.00037 2.8
temperate region(22TC) 8.8 0.00043 2.4
tropical region (407C) 97.3 0.00049 2.1
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