KIGAS Vol. 14, No. 1, February, 2010
(Journal of the Korean Institute of Gas)

[

HdHZ o[ET LNG L7/ BOG #f o 5t
AMBHI 7|23 -0l e H| AT
0S8 - Z&Z - HAR"  ZMS-0HA - UYS - 1IN
Festa Begety, RRAAAARATY, TR AGATA
(201043 29 39 4, 20109 2€ 28 =74, 20010 2¢9 28 A=)

Study on the Comparison of New and Used Reliquefaction

System of Boil-Off-Gas by LNG Cold Energy

Dong Hyuck Lee - Chang Bong Jang” - Sang Yong Jung"”

Jung Hwan Kim * Heon Seok Lee : Bum Su Kim * *Jae Wook Ko

Dept. of Chemical Engineering, Kwang Woon University
"Korea Occupational Safety and Health Agency

“Korea Gas Safety

Corporation

(Received 3. February. 2010, Revised 28. February. 2010, Accepted 28. February. 2010)

k=l

ok
=

LNG (Liquefied Natural Gas)”]1#12] ING A8 =0l A BOG (Boil Off Gas)”} 2F 0.5 vol%/day = A% 0=

AT, o) 3)5317] 91814 7120l LNGS} BOGE 1:
ch=aI Ak 3187 ]olis ING AR Ak 2lal 24ede)
LNG W82 AHg 3k %
B3 Baslo] fele TS =Eeid

129] W2 A HEAA AN o FHL
olelgol Itk oleld v netely] Sl vigkel

S HYSYSE ©|83] sl Ry 2133 023 BOG A3} E80n s

Abstract - BOG(Boil Off Gas) is formed about 0.05 vol%/day from LNG(Liquefied
Natural Gas) tanks of LNG receiving terminal. To recycle the BOG using direct con-
tacting, Previously the quantities of LNG and BOG is mixed at the ratio of 11:1 by
mass. However simple this process uses, there is the difficulty of processing operation
resulted from decrease of using LNG in summer. To complement these shortcomings,
Advantages of the process are investigated by comparison of cost and analysis of the
indirect contact method using LNG cold energy. It was studied that principles and types
of development using LNG cold energy which is abandoned in the carburettor and found
how to contact each to find the appropriate cold energy development process. Therefore,

in this research, the indirect contact method
comparative analysis by using HYSYS.

will be investigated the feasibility of a
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Table 1. Process flow data of indirect contact BOG liquefaction system.

Name LNG BOG LNG3 NG
Vapour Fraction 0 1 1 0
Temperature (C) -155 30 -149.4 0
Pressure (kPa) 1471 103 7355 7735
Molar Flow (kgmole/h) 4967 = 10" 3729 1272 x 10" 534 x 10"
Mass Flow (kg/h) 70 x 10° 6.0 x 10 2248 x 10° 9676 x 10°
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Fig. 1. PFD(Process Flow Diagram) of direct contact BOG liquefaction system.
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Fig. 2. PFD(Process Flow Diagram) of Indirect contact BOG liquefaction system.

Table 2. Compare LNG consume quantity.

‘Winter Summer
Month
12 1 2 6 7 8
Quantity
2 22
(1000ton) 343 61 3 61 61 60
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Table 3. Compositions of LNG and BOG.

Composition (mol%)
Components
LNG BOG
Methane 89.86 9.6
Ethane 6.40 0.2
Propane 2.22 0.05
iso-Butane 0.47 -
n-Butane 0.55 -
iso-Pentane 0.04 -
n-Pentane 0.02 -
Nitrogen 0.19 0.05
Carbon dioxide 0.25 -

Table 4. LNG quantities for condensation of

BOG 1kg.
Method LNG
etho
quantities(Kg)
Direct Contact 12
BOG liquefaction system
Indi g%
ndirect (Heat exchange 4.80
Contact -
efficient)
BOG
. . 100%
liquefaction
(Heat exchange 4.08
system o
efficient)

Table 5. Data of Operating Status.

BOGZ LNGH
T
9| ME | 49 | WE
sy 30T -132C -145C -132°T
10kg/cn’ | 9kg/ew | 15kg/ew | 9kg/cn
Qa4 50C -130C -145C -90C
15kg/cr | 10kg/cw | 15kg/cm | 15kg/cn
_ RT a(D)
= v—b v(v+b)+blv—>) @
7°
A71A, a(T) =0.45724R? - a(T) )
b A 3
=0.07780— 3)

c
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: Pressure [Pa]

: Temperature [K]

: Critical Pressure [Pa]

: Critical Temperature [K]

: Gas constant [J-K '-mol ]
: Volume [m]

: Acentric factor

* Peng — Robinson constant
* Peng — Robinson constant

@Qg@:gaﬂ“wﬂku

=1
=

ZtAtel

of AT A A AR YA &

Sflow AQHYen of =EL AA A

QEALTE o] Q17 AT AL E: 2007
M-CC23-P-02-1-000).

kel
rok

I-_TI__E_

[1] J. Heestand, C. W. Shipman and J. W. Meader,
"A predictive model for rollover in stratified

KIGAS Vol. 14, No. 1, February, 2010

- 46 -

o
ot
™

SR

T AS
LNG tanks”, AIChE J, 29, pp 199-207 (1933).

[2] K. Nasrifar and M. Moshfeghian, "Vapor-liq-

uid equilibria of LNG and gas condensate

mixtures by the Nasrifar- Moshfeghian equa-

tion of state”, Fluid Phase Equilibria, 200,

203-216 (2002)

715{5:] o]__x_u]— Hl—og _,S__ng_’ }ﬂ_]llog_/i_7 "ING 7]

XIOJIH BOG ds}&7% 7o) #et A5, g

7F2~8 3] %], 5(3), 23-28, (2001)

[4] A8E, " A3} FHATE~ o] SFUTRs WA
7 ‘l}ﬁﬁoﬂ el AL A7, A&l EAAL
9] (1999).

[5] John R. Howell, Fundamentals o Engineering
Thermodyramics, SI ver., McGraw-Hill. (2005).

[6] Warren L. McCabe, Unit Operations of Che—
mical Engineering, 5 ed., McGraw-Hill, (2001)

[7] H. S. Kim, "Economical analysis on the size
and propulsion system of LNG carrier’”, Tech—
nical Trend of The Gas Industry, KOGAS,

17, pp 69-76 (2005).
8] #&4, a7 HdE

(3]

#

9_17]_% Z—IZ-? R R=

AA A, FE7rEAHE ], 2004



