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Decomposition algorithm for PVC plant planning optimization based on
piecewise linear approximation

GAO Xiaoyong'*, FENG Zhenhui?, WANG Yuhong?, HUANG Dexian3
(Mnstitute for Ocean Engineering, China University of Petroleum, Beijing 102249, China; >School of Information and Control
Engineering, China University of Petroleum, Qingdao 266580, Shandong, China; *Department of Automation, Tsinghua University,
Beijing 100084, China; *Department of Automation, China University of Petroleum, Beijing 102249, China)

Abstract: In the previous work, the multiperiod planning optimization model of the whole production process has
been presented. Due to the high energy consumption characteristics of PVC produced by calcium carbide method,
the piecewise linear model to approximate the nonlinear items in real process was introduced and a mixed integer
linear programming (MILP) model was established. However, it is difficult to solve it due to the large scale and the
complex nonconvexity. Thus, a hierarchical decomposition algorithm is proposed to accelerate the computation
progress. The problem is divided into two levels, in the first level, the operating states of equipment are optimized,
which would be the hard-to-solve binary variables in the plantwide planning model; in the second level, the
determined binary variables are embedded into the plantwide planning model, and thus a reduced scale scheduling
optimization is executed. A case study was provided to verify the effectiveness of the proposed algorithm.
Computational results show that the proposed algorithm can accelerate the computation greatly and the production
costs are close to or even better than those given in the previous work.
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Formula Discrete Continuous CPU
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Table 1 Demands in cases

PVC future demands in weeks/t

Item
2 3 4 5 6 7 8 9 10 11 12
A 2100 1500 5500 2700 1500 4500 2500 2500 4000 3000 2700 1500
B 3500 2800 3000 1500 4900 1500 1500 3800 1500 2400 2500 3300
C 3200 2700 1500 6200 3700 1500 3900 2700 1500 4000 2200 3500
D 2700 2000 6000 4500 1500 1500 5800 1500 6500 1500 4400 5950
E 2700 3400 1500 2600 5000 6200 1500 3700 2000 2900 3400 1500
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