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Abstract

In recent years, many long-distance natural gas pipelines have been built and put into operation,
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making the research on single natural gas pipelines valuable. Minimizing energy consumption has
always been the goal pursued by pipeline companies. This article studies the optimal energy con-
sumption of a single natural gas pipeline, focusing on optimization based on steady-state condi-
tions, with the objective of minimizing the total energy consumption of compressor stations. The
optimization plan is completed through two levels of optimization, namely pipeline-level optimi-
zation and station-level optimization. This article utilizes an improved dynamic programming
method combined with enumeration algorithms to accomplish the optimization work, and devel-
ops the software using Visual Basic.net. Taking the Second Shaanxi-Beijing Pipeline as an example,
the software is used to optimize various operating conditions. The study found that the software
can accurately calculate the optimal results; the closer the output is to the designed input, the
smaller the space saved compared to the actual situation. It is necessary to consider transporta-
tion costs and energy consumption, and choose the appropriate value in order to achieve maxi-
mum benefits.
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Figure 1. Schematic diagram of dynamic programming model
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Table 1. Characteristic equation of Shaanjing second line compressor
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Table 2. Operation optimization plan (37 million cubic meters/day)
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Table 3. Changes in intake volume (increased from 31 million cubic meters per day to 43 million cubic meters per day)
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AR 3100 3300 3500 3700 3900 4100 4300
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Figure 2. Energy consumption change chart (increased from 31 million cubic meters
per day to 43 million cubic meters per day)
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Table 4. Energy consumption and profit comparison table (0.1 unit price)
= 4. REFEAFEITEER 0.1 24)

HRE 3100 3300 3500 3700 3900 4100 4300
AEFE 77.36 86.43 98.98 118.63 136.04 156.04 180.54
FifE 232.64 243.57 251.02 251.37 253.96 253.96 249.46

Table 5. Energy consumption and profit comparison table (0.15 unit price)
2 5. BEFEFNFEITEL R (0.15 A1)

A 3100 3300 3500 3700 3900 4100 4300
e 77.36 86.43 98.98 118.63 136.04 156.04 180.54
FiE 387.64 408.57 426.02 436.37 448.96 458.96 464.46

Table 6. Energy consumption and profit comparison table (0.2 unit price)
F< 6. BEREFNFEXIEL SR (0.2 BNY)

HRE 3100 3300 3500 3700 3900 4100 4300
AEFE 77.36 86.43 98.98 118.63 136.04 156.04 180.54
FiE 542.64 573.57 601.02 621.37 643.96 663.96 679.46
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