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Table 1 Iterations times and standard deviation

Item Tterations times Standard deviation
BP algorithm 198 0.164 4
LR-GA-BP algorithm 20 0.0115
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Table 2 Comparison of learning results between two algorithms

Sample Expected value BP output value ~ LR-GA-BP output value

0,0 0 0.164 3 0.0152
0,1 1 0.9477 0.999 6
1,0 1 0.9859 0.999 2
1,1 0 0.2258 0.0132

B 1 AR 2 Al i, A SCHR S Y el it BP B
(LR-GA-BP) EREML 4 HI B . 51448 BP 55 1k AH L,
BRI DR AP E R B HaR2ZE TN

3 E4atLAY M RE TN K R

3.1 EFEHERETU

DA PN A Al Al 205 2% 8 D 0 R A LAY i 3 T
B UEA TR 1E S5 AR A28 I 245 0 1 SR A, R B
#F BP #4575 (LR-GA-BP) X% & 45 ML B8 647 030
U F R 45 HL S A RN S 800 a0 s B AR et
2, B A =20 BP M & M 4%, il i log-sigmoid
PRI AR T g AL A R S AU e R . Bk
BAEL BRI

(D) BT EE IF 2T & IE AR 3

(2) WEREREAE R . LA hy SR 1) 55 DU B i 3T
Bl AT UL, TR S 2 AR RHORMRL Sy il B 280 41
1 320 AR N ZRREAs

(3) R (14) XREA B 647 5 — L Ab 2, 5
VBRI (&) FIZ A2 () PERERSHL 2% 7R Hh 10 4

L3555, 55 IR B AR SRR DL RTINS BRI 57 3
Bl AT (£ 3) o
7o (X=X
Xs—Xonin) (14
g (Yo
(Yimax = Yimin)
#3 HAEARE
Table 3 Normalized sample data
Normalized flow g Normalized flow U

0 0 0 0.5106

0.067 9 0.1333 0.047 2 0.5872
0.0717 0.177 8 0.098 7 0.668 1
0.154 7 0.2556 0.158 8 0.744 7
0.166 0 0.3222 0.2318 0.8383
0.267 9 04111 0.309 0 0.9149
0.290 6 0.444 4 0.390 6 0.974 5
0.381 1 0.5556 0.442 1 0.9957
04226 0.577 8 0.5107 1.000 0
0.494 3 0.644 4 0.5880 0.9872
0.5359 0.7222 0.652 4 0.957 4
0.600 0 0.7333 0.703 9 09106
0.649 1 0.766 7 0.746 8 0.846 8
0.698 1 0.788 9 0.789 7 0.770 2
0.762 3 0.788 9 0.828 3 0.676 6
0.792'5 0.844 5 0.858 4 0.5872
0.864 2 09111 0.884 1 0.489 4
0.8755 0.966 7 0.909 9 0.400 0
0.947 2 1.000 0 0.9313 0.3149
1.000 0 1.000 0 0.9485 0.251 1
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Fig. | Training error of BP neural network
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Fig. 4 Cracking gas four-stage compression system
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Table 4 Comparison between predicted values and actual values
of main components in cracking gas from the fourth-
stage outlet of the compressor

Component  Predicted value/%  Actual value/%  Relative error/%
H, 7.061 6.973 1.26
CH, 32.462 32.503 -0.13
C,H, 40.559 40.476 0.21
C,H, 5.611 5.706 -1.66
C;H, 12.256 12.320 -0.52
C;Hg 1.057 1.066 -0.84
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Table 5 Comparison between the predicted temperatures /pressures and actual values of each stage outlet of compressor

Outlet temperature/C

Outlet pressure/MPa

Compressor Relative error/% Relative error/%
Predicted value Actual value Predicted value Actual value

C100-1ST 82.5 82.5 0 0.271 0.269 0.74

C100-2ND 82.9 83.4 —0.60 0.493 0.494 —0.20

C100-3RD 843 84.2 0.12 0.947 0.951 —0.42

C100-4TH 101.1 101.3 —0.20 2.415 2.411 0.17
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Performance Prediction Model for Cracking Gas
Compressor in Ethene Unit

MA Fangfang', XIONG Da', SUN Tiedong”, OUYANG Fusheng'
(1. Research center of Petroleum Processing, East China University of Science and Technology, Shanghai 200237,
China; 2. Petro-Cyber Works Information Technology Co. Ltd, Beijing 100007, China)

Abstract: Based on the design information of a cracking gas compressor in some ethylene unit, the compressor
performance prediction model is established by modifying the design data. An improved BP algorithm (LR-GA-BP) is
proposed for compressor performance prediction. The simulation calculation of a four-stage compressor system in the
ethylene unit is carried out, and the relative errors between the calculation values and actual values of main components
in cracking gas from the fourth-stage outlet of the compressor are less than 2%, and the relative errors between the
calculation values and actual values of the outlet temperature and pressure of the compressor are less than 1%. It
indicates the reliability of the model. The effect factors of the higher outlet temperature at the fourth-stage of the
compressor were analyzed and the corresponding cooling measures were put forward, which is of good guiding
significance to slow down the coking of compression system and further optimize its operation.

Key words: cracking gas compressor; performance prediction model; simulating calculation; an improved BP
algorithm (LR-GA-BP)
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