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Abstract Part of the work of operating and managing a multiproduct pipeline is preparing batch schedules. If the number of
products conveyed by the pipeline is large, the number of stations is large and the scheduling horizon is long, it will be difficult to
draft feasible batch schedules and the work of optimizing batch schedules is more difficult. The accuracy and the computational
time of optimization algorithms directly determine whether the algorithms can be applied in reality. This paper proposes the
parallel Simulated Annealing (SA) algorithm to optimize delivery schedules of a single-source and multiple-depots products
pipeline. Parallel SA can simultaneously generate several new solutions in every iteration, which can improve the efficiency of
every iteration. Parallel SA adopts a two-stage framework to construct every new solution. The first stage uses the method of
constructing a neighborhood of a variable to adjust the old delivery schedule, which is further fine-tuned based on a heuristic
rule about the proper connection of delivery operations in the second stage. The effectiveness of the parallel SA algorithm is
illustrated based on a real-world multiproduct pipeline, which provides bases for applying the proposed algorithm for production.
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Fig. 1 Schematic diagram for optimizing delivery schedules of a multiproduct pipeline by parallel SA algorithm
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Fig.2 Flowchart for generating a new delivery schedule
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Table 1 Delivering flow rate limits of intermediate stations along pipeline PA

AL S Sriiit R BR{E/(m*h) Srfit L BRE /((mh)
El, E2 100 200
E3, E4 150 250
ES, E6 200 400

®2 ITHHRNEEPARSBANITL

Table 2 Inputting schedules for the initial station of pipeline PA during the scheduling horizon

EIIRV D HAFF AT Z] /b AL /h AR /(m*h)
B5 0" 5&3h 0 120 1200
B6 92" J5.M 120 240 1200
B7 0% 53 240 360 1200
BS 92% ¥R 360 480 1200
B9 95* Y1t 480 600 1200
B10 92# ¥ 600 720 1200
F3 TN EE PA P E S SR &l MBS R TR
Table 3 Product demands of intermediate stations along pipeline PA during the scheduling horizon

i 07 547 /m? 92" ¥R /m? 95" ¥R /m?
El 12 000 16 000 5000

E2 11 000 16 000 5000

E3 16 000 25 000 6000

E4 18 000 26 000 6000

E5 24000 28 000 11 000

E6 23 000 32 000 11 000

R4 VEMZEEPA AEHIRHEETE, FRRMAE

Table 4 Product type, volume and location of every batch in pipeline PA at the initial moment

itk T e /m? YR Vi S A R R A 7 B /km
Bl 0% 47 93 197 2000

B2 923K 116 497 1600

B3 95* ¥ 116 497 1100

B4 92* 53 139 796 600
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Fig.3 The optimization results for pipeline PA provided by SA algorithm with different cooling factors
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