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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this study, the double stage mixed refrigerant LNG system is investigated, which is known for having
Received 22 June 2016 the highest efficiency among the liquefaction cycles. The main purpose is to evaluate the performance
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of double stage mixed refrigerant LNG system due to variations on the environmental and operating

Available Online 02 October 2016 conditions of feed. Temperature, pressure and feed gas compositions are considered as variable

environmental conditions during liquefaction processes. A basic system has been chosed to view the

Ezmg[%zanuefacmn response of the DMR liquefaction system to these changes. Results show that with decreasing

Dual mixed refrigerant process temperature and increasing pressure of feed natural gas, specific shaft work decreases. Moreover, since

Environmental conditions in this case, minimum approach temperature in heat exchangers are reduced only slightly from allowed

Composite curve value (3°C). Therefore this adventage can be used with accepting a slightly lower safety factor than the
optimal case. Increasing temperature and decreasing pressure of feed natural gas cause increasing the
specific shaft work as well as temperature cross occurance in heat exchangers and therefore these areas
should be prevented using control strategies. Also, any changes in mole fraction of natural gas
components make temperature cross in heat exchangers. Finally, due to the change of the natural gas
components mole percentage, during the life of the well, the refrigerant composition in the cycle should
be optimized regarding the new conditions.
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*® propane precooled mixed refrigerant (C3/MR)
* Operating expenditure (OPEX)

12 After cooler

'3 Minimum approach temperature

' Superheat temperature

** Nonlinear programming (NLP)
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! Cryogenic

! Tabu search

2 Nelder-Mead Downhill Simplex

* Single-stage mixed refrigerant (SMR) cycle
® Genetic algorithm

® Particle swarm optimization (PSO)

7 Sequential quadratic programming (SQP)

® Dual-stage mixed refrigerant (DMR) cycle
¢ N2-CH expander cycle
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Fig. 1 LNG process in double stage mixed refrigerant cycle
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Fig. 4 Composite curve of heat exchangers 3, 4 in base case inaand b
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Fig. 3 Composite curve of heat exchangers 1, 2 in base case ina and b
respectively
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