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ABSTRACT

The power generation system using cold energy, which evolves in a large amount during the vaporization process of the

liquefied natural gas, was designed in favor of the Rankine cycle with a mixed refrigerant as the working fluid. In this study

it is intended to identify the allowable limits of the working fluid composition in respect of equipment safety in the Rankine

cycle-type power generation system driven by the cold energy. The thermodynamic properties of the working fluid, which is

a hydrocarbon mixture, were calculated with the Peng-Robinson model. In the steady state simulation of the power generation

system by using a commercial tool Aspen HYSYS, the feed conditions of LNG Test Bed Train No.l along with some necessary

assumptions were incorporated. The results indicated that deterioration of the mechanical performance of the equipment as well

as its safety would be brought about if contents of C;Hs and C;Hs in the mixture become, respectively, too high or too low.
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Table 1 Composition of natural gas and mixed refrigerant

Component Formula NG(mol%) MR(mol%)
Nitrogen Ny 498 -
Methane CH, 87.06 20

Ethane C:Hs 5.07 42
Propane CsHg 1.98 30
i-Butane CsHyo 0.44 8
n-Butane CiHio 0.45 -

i-Pentane CsHio 0.01 -
n-Pentane CsHip 0.01 -
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Fig. 1 The PFD of a power generation system with Rankine cycle
using LNG cold energy
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Table 2 Mixed refrigerant composition of 12 cases by adjusting C1, C2, C3, C4 component

case0 | casel case2  cased cased | caseb case6  case?/  case8 | case9 casel0) casell casel2
CHy 20 14.80 17.40 22.60 2520 23.64 21.82 18.18 16.36 22.60 21.30 18.70 17.40
CoHs 42 4373 42.87 41.13 40.27 31.08 36.54 47.46 5292 44.60 43.30 40.70 39.40
CsHs 30| 3L73 3087 2913 2827, 3364 3182 2818  2636; 2220 2610 3390 3780
CsHio 8 9.74 8.86 714 6260 1164 9.82 6.18 436 1060 9.30 6.70 540
Total 100 100 100 100 100 100 100 100 100 100 100 100 100
16 SIERMUDIHES =2 M19d, HM3ZE, 2016
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Fig. 2 Thermodynamic T-s diagram of the LNG cold power

generation system (a)case1~4, (b)case5~8, (c)case9d~
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