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Techno-Economic Assessment of Using Single Mixed Refrigerant Cycle for Natural Gas
Liquefaction in order to Energy Demand Peak-Shaving in Industrial Units

A. Farshad Kalvani General Bureau of Standard Tehran Province, Tehran, Iran

M. Mafi Department of Mechanical Engineering, Imam Khomeini International University, Qazvin, Iran

M. Khanaki Department of Mechanical Engineering, Imam Khomeini International University, Qazvin, Iran
Abstract

Constructing peak-shaving liquefaction units with 600 times reduction in volume of natural gas, is the most desirable way to store
surplus natural gas in the warm seasons and using it in cold seasons of the year. In this research, along with selecting Shahid Rajaee
power plant in Qazvin as case study, the natural gas liquefaction cycle with mixed refrigerant with the purpose of supplying the fuel
of total unit of this power plant for 60 days was established; and subjected to technical analysis. Then the amount of initial
investment and current costs of the natural gas liquefaction unit is calculated. The economic evaluation of the project based on the
net present value method and 12 percent discount rate assumption indicates the payback period is 4.3 years. Sensitivity analysis
about variation in discount rate and initial investment cost is another consideration in this study. The results show that even with an
increase in the discount rate up to 40% or 50% increase in the initial investment cost, the construction of liquefaction unit is
economically justified, but by considering that the life cycle of project is 20 years, such a payback period is not much desirable.

Keywords: Natural Gas Liquefaction, Peak Shaving, Mixed Refrigerant, Shahid Rajace Power Plant, Economic Evaluation,

Sensitivity Analysis.
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