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Analysis and demonstration of expander application in rectisol unit

LIU Wen
( Sinopec Ningbo Engineering Co. ,Ltd. ,Ningbo 315103, China)

Abstract: In order to adapt to the increasing requirement for refinery and other chemical plants,and to better recycle the energy and utilize

high pressure fuel gas decompression by—product from coal to syngas plant,the cost of decompression system of rectisol in a 2 000 million

t/a coal to syngas plant was systematically analyzed. It was found that setting expander would be the most effective strategy for recycling

energy. Study also made a comprehensive comparison on cascade, parallel or cascade—parallel setting modes by adjusting process configura-

tion, stability and reliability , control system,investment and cost, etc. The results show that one—train one—stage setting mode is difficult to

be applied for large volume, high expansion ratio case,and multi-trains one—stage setting mode usually fails because of CO, freezing at the

outlet with an excessive low temperature. As well , one—train multi—stages or multi—trains multi—stages setting mode would be pragmatic,

but the ultimate selection should take the actual situations into consideration. In addition, this study also discusses the expander control sys-

tems to provide a reference for expander application of similar plants.
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Table 1 Parameters of raw gas

JFRS WE/(H Nm® -h™')  JEJ1/MPa g/ C
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Table 2 Specification of product

Sk Wi/ (J7 Nm® - h7')  JEJ)/MPa WREE/C
HMEAS 20 5.5 25
PREVR 50 0.5 25
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Fig. 1 Process flow diagram of expander
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Table 3 Refrigerant duty recovery during isentropic

expansion kW/h
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Fig. 2 Process flow diagram of pressure—reducing valve
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Table 4 Refrigeration duty recovery during isenthalpic

expansion kW/h
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Table 5 Parameters of two trains and one—stage expansion
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Fig. 4  Process of option 2
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Table 6 Parameters of one—train and two stages expansion
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Table 7 Parameters of two trains and two stages expansion ( single train)
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Table 8 Comparison between option 2 and 3
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Fig. 7 Process flow diagram of propylene evaporator as a backup refrigerant
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