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Load Sharing Method for Controlling Pipeline Compressor Units
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Abstract; In order to solve the issues of parallel operation of four newly-built centrifugal compressors in
air compression pipeline ,the scheme of load sharing and control by setting up a unified anti-surge margin
(DEV) is proposed. Each unit performs a weighted calculation based on the load control amount received
from the load center station and its own load balance amount,and outputs it to the speed computing mod-
ule and anti-surge valve through decoupling,so as to realize the balance control of each unit’s load on the
basis of satisfying the outlet manifold pressure. The quasi nonlinear modeling method is adopted , combined
with mechanism modeling and empirical formula,and the model is built through SimuBuilder platform to
simulate the thermal process of the unit. The simulation test and project engineering realization show that
under the design scheme ,the pressure of the outlet manifold is controlled to be stable ,and each unit sim-
ultaneously shares the fluctuation of the pipeline flow and keeps the surge risk and energy consumption at
a minimum state.
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Tab. 1 Compressor unit parameters
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Fig. 1 Process flow diagram of compressor station
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Fig. 11 No. 1 unit unloading process
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Tab. 3 Parameters of two units

K/ CEER ILE SR
KrBr  HLe DEV
r+ min ! SEfE/MPa  JE J7/MPa
wh 1% 8 708 0.138 0.743 0.743
25 8 707 0.117 0.743 0.743
1 15 8 587 0.118 0.720 0.722
25 8 678 0.101 0.720 0.722
2 = 8 755 0.116 0.760 0.760
25 8 830 0.138 0.760 0.760
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Tab. 4 Parameters of three units

B/ A RE LA ks
WrBr LA DEV
r+ min ! {f/MPa JEJ3/MPa
s 1% 8 755 0.089 0.760 0.760
2B 8 837 0.127 0.760 0.760
38 8 702 0.118 0.760 0.760
3 = 8 763 0.123 0.760 0.760
2B 8 844 0.128 0.760 0.760
38 8 731 0.106 0.760 0.760
4 15 8 620 0.077 0.720 0.720
25 8712 0.106 0.720 0.720
38 8 617 0.104 0.720 0.720
5 15 8 820 0.130 0.770 0.770
25 8 931 0. 144 0.770 0.770
38 8 813 0.128 0.770 0.770
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Tab. 5 Parameters of four units
L2357 Ve L &RE LA bR
Mrie HLE DEV
r+ min "' {f/MPa J& 71/ MPa

Wtk 15 8 820 0.130 0.770 0.770
25 8 931 0.144 0.770 0.770

35 8 813 0.128 0.770 0.770

45 8 705 0.116 0.770 0.770

6 15 8 828 0.111 0.770 0.770
25 8 932 0.121 0.770 0.770

35 8 817 0.128 0.770 0.770

45 8 715 0.121 0.770 0.770

7 15 8 611 0. 104 0.720 0.721
25 8 703 0.097 0.720 0.721

35 8 611 0.088 0.720 0.721

45 8523 0.096 0.720 0.721

8 15 8 858 0.100 0.780 0.780
25 8 930 0.131 0.780 0.780

35 8 809 0.119 0.780 0.780

45 8 735 0.115 0.780 0.780
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Tab. 6 Pipe network disturbance parameters

Sk CERE ILELR
B Bl DEV

r+ min~! {/MPa J% 71/ MPa

it 1% 8 850 0.101 0.780 0.787

25 8 947 0.107 0.780 0.787

38 8 782 0.101 0.780 0.787

45 8 720 0.093 0.780 0.787

5 1& 8925 0.104 0.780 0.778

sl 2B 9009 0.132 0.780 0.778

38 8890 0.134 0.780 0.778

4% 8805 0.127 0.780 0.778
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