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Abstract

Cycle analysis has been performed to find out the optimum design point of the
BOG re-liquefaction plant. The cycle state, defined by three cycle variables, was
mainly described by the three cold temperatures of the three-pass heat exchanger,
on which the constraints by the heat exchanger are imposed. The cycle states
which are confined within a domain limited by the temperature constraints were
the primary issue of this study. The BOG mass within the domain was analyzed
first and then the cycle performance was related to the BOG mass afterwards,
which enabled us to explain the observed behavior of the cycle performance under
the temperature constraints by the heat exchanger. A good cycle performance could
be ensured if the two cold Nitrogen temperatures of the three temperatures were
placed close together near -140C while the BOG temperature is kept far above
enough, but not too far, from -140C such that it does not interfere in their
optimum temperature range.
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Fig. 1 Schematic of LNG BOG re-liquefaction plant
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Table 1 Given conditions for cycle analysis

Cycle location Temp(C) Press
(bar)
BOG press.,, Ppoc 3
BOGL, Tppe -57.8
BOG3, Tpoe.s -160
N, high press, Py 58
N, low press, P, 14
1, T, 40
5 T -146.4
8 T 35

N, —compressor work, w=177.7 KJ/kgno
Expander efficiency, 1.=85%

=] g BOG A3l AlelFe] &4 7S A3zt BOG Alol &3}
2 FAEE BOG AN Ao]Fol Al 7 AtelFe] A {3 vl gEE
o AEgfgol digk Aty = BOGE HEFFE v myysol sl Aalwo
BaZRE F55E 1 bar, -120C ¢ BOGE PBOG=3.0 bar, TBOG=-57.8C ¢]
HgZ7)2 ¢tEE T HX2Z o] E3dit), ol % BOGL HX29] 1x Wzb3} HX39 F7}
Wzte] 93] TBOG,3=-160C < FPAAZ Wt & LNG BAZ Sof2rh da Abo]
2o At 14+ 27 PL=14 bar, PH=58 barc]™, Ato]E A4 89 A AAire 3
@ E T WAS AA AA 1A T1=40Ce] 38F Fei7F = e o]so
288E A 7] 9 we=177.7 kJ/kgN2o|th. XA 1¢] Ai7t AH 20 wda)

jud
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Fig. 3 Upper and lower limits of BOG mass
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Fig. 5 Upper limits of BOG (thin solid line: T6=T3, thin broken line: T6=TBOG,2,
thick broken line: T6=T3=TBOG,2)
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