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Tricon anti-surge and performance control optimization
for the ammonia ice machine in the coal direct liquefaction
process purification device

Baoagudamu
China Shenhua Coal-to-Oil & Chemical Co., LTD. Ordos Coal-to-Oil Branch, Ordos, Inner Mongolia, 017209, China

Abstract

In view of the problems such as high surge risk, high energy consumption and frequent manual intervention existing in the traditional
control of the ammonia ice machine in the purification device of the direct coal liquefaction project, this paper conducts research on anti-
surge control and performance control optimization based on the Tricon control system. By analyzing the working characteristics of the
ammonia ice machine, the performance control logic with the inlet pressure as the main control parameter is clarified. The decoupling
technology of speed and anti-surge control is adopted to solve the safety hazards of simple cascade control. Optimize the control program
and alarm logic by integrating surge line verification tests with instrument modifications (such as the application of Willebar flowmeters).
The application results show that after optimization, the steam consumption of the ammonia ice machine has decreased from 24 t/h to 22
t/h, with an average daily steam saving of 48 t and an annual cost saving of over one million yuan. The frequency of manual adjustment
was reduced by 60%, and the stable operation rate of performance control was increased to over 95%, effectively ensuring the safety of
the unit and the continuity of the process, providing a reference for the control optimization of similar units.
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