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Abstract: Ethylene production structure is composed of complex social factors (management, workers) and complex engineering
factors (devices), where “big” feedback control can not be realized. Because the management and control of complex social factors are
planned based on historical experience, and executed by human beings, they cannot cope with internal and external changes and
emergence situations, and management targets cannot be reached assuredly. Parallel system theory and method are proposed to solve
this type of complex system problem. Parallel system is composed of an actual system and its “equivalent” artificial systems. For
ethylene production, its actual system includes production management. workers. devices efc., and the artificial system is an equivalent
modelling system. Computational experiments are executed on the artificial system to find out complicated relationships and dynamic
evolutions among different factors. targets and results. Thereafter parallel execution can be applied to accomplishing continuous
optimizations of the actual system, as well as improving abilities of change management and emergence management on the actual
system. The paper mainly describes the basic principal of parallel control and management, ACP methods used in Ethylene production,
PMS design, and PMS predictable benefits.
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