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Abstract

At present, the control principles guiding the production and operation of long distance crude oil
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pipelines in China are mostly prepared by the pipeline design unit, while the parameters along the
pipeline when the design unit establishes the pipeline model usually obtain the corresponding
parameters by querying data, and the control principles obtained from the model are theoretical,
lacking the verification of actual operation on site, so it is necessary to establish a new model to
verify the control principles. A certain crude oil long-distance pipeline has accumulated about five
years of operating data, which can be used for the reliability verification of its control principle.
Based on the midline results obtained from pigging of the pipeline, the model is established by
using simulation software. Based on the operation data of the pipeline in recent years, the control
principles in the preliminary design are checked one by one to verify the reliability of the control
principles and propose corresponding improvement suggestions for the existing defects. The re-
search results show that: 1) The control principle of the pipeline preliminary design has two de-
fects in actual operation, which need to be improved by communicating with relevant depart-
ments; 2) Under the principle of advanced protection, the set value of pressure relief limit at each
station can be obtained through simulation, and the set value can be adjusted properly in combi-
nation with the pressure bearing of the pipelines at each station; 3) By simulating the response
time of each step of the control principle under different fault conditions, optimization sugges-
tions are given for some control principles. The above research results can minimize the fault re-
sults (such as the amount of oil leakage) under fault conditions on the premise that the control
principle is effective.
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2. ARNEAE

SPS i HARAFRE 0 TE I B S — YA . AR S AR B R AR HE T I . SPS 3K AF M INPREP
AR ARG EEAS D, BB ORI ATA (5 B [14]. SPS BAEAME fE1H B K ZHUS L0 1E #1247 T,
HRePT HAE I A T oL, W R, WS . SPS AR I RS E TR R R T
MEEEZH, HFRELL I B R M 2 Hh [15].

SPS B (7 LD Re AT LI PR NS, sl i il 7 4147 88 B (e AT R v ] DL o i 5t
FI)iE1T, WG LR FRERES. CF MR ERESE H P E e e RA[16].

S A R KR EE 4 DN EB(AL B. C. D), 1 FEpHik(E)M 1 K5 (F), #it4iE v 1300
x 10* tta. BT uGA 15 JI 7 fhHE, SOZE AEE N — KR R S8, Rz e G R A SPS 1 K
PREBLEAT B HER AT

ZIRIMEIE A RIRA TUE RS8R, AT phgh Ay Hoss il R B i) T SRS E T . BT 2 ELEE
FifR R R R, I SPS BV AR IR . S5 A2 IR T LEIBITEER, B — Wb it i s
R AT RS A, LT VI 42 ) o BER 10 o] S e Mo A A P SR B 2 L AR S e 23

ASCHR LRI STQ W, fE R THEE N T i B AR AT AR W B T R R 1 R
HLRRAMNIZITSH.

Table 1. Study on steady-state operating parameters of crude oil pipelines (1300 x 10 t/a)
* 1 MREHBLOIRSITITSH(1300 x 10* t/a)

v k) bk ) H IR JE R IR
A (HhEE) 0.02 1.12 3 4
A(EE) 1.12 7.79 28 4 5
B (¥%7) 5.31 12.61 29.2 4 5
C(F%H) 4.06 10.19 285 4 5
D (F%) 7.39 9.09 28.1 1 2
E 7.49 7.48 24.2
F 2.72
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Table 2. Simulated Extreme pressure of water hammer relief valves for entering and exiting stations at each station

= 2. Juhit uhyk dt E AR AR BR E

k44 A B it B C it CHi D it D it AL it
TR R 9.31 7.13 12.91 6.02 12.78 8.46 11.78 7.31
SEFREE T 9.7 7.7 13.2 4.7 13.2 9.7 12.3 7.7
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