CIESC Journal, XXXX, XX(XX): 1-10 T2 XXXXAE 285 XX 55 XX | www.hgxb.com.cn

VRIS } DOI: 10.11949/0438-1157.

Y223353232233527

TERERBSTREMNSSHBERTEAR

FRZ, MEkF, XNFF, FHEE, HH
VU225 R 8 01 T REZ AR B K S0 %, Bk 7% 710049)

—~

FEE . @RI, WS IR BRI A U I BRI I RS R AR B SR . BT XTI T BRI
THZ, SHGEHMESE MG, WPt 2800 AU 3T T BN RS iiot . 5l Afee M B fSE T AOM
e A S, TR B ZETE BR (G T A5 1, 3R T 25 R M R R0 AH LR 225 I S HCRE e TR, FIEE T 2480
AN REE TR, ENERRIS RS, FFRTH ORI H HA SMPa WIIESCE:, Hih294l. Iurss R
B, IR R T2 S B RGN E B i e, T ARG HL 4 4 i ™ T B

KEEW: A Wb PR BRSNS B ZEIERR; W

hESES: TES32.1 XERFRERE: A

XEHS: 0438-1157 (XXXX) XX-0001-10

Research on parameter self-generating method for permanent choking—based
riser—slug controller
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(State Key Laboratory of Multiphase Flow in Power Engineering, Xi’ an Jiaotong University, Xi’an 710049, ShaanXi, China)

Abstract: By controlling the choke’s opening, permanent choking can effectively eliminate severe slugging in
offshore oil and gas risers. To address the limitations of existing methods, which rely heavily on manual parameter
tuning and exhibit poor parameter adaptability, a controller with self—generated parameters has been developed and
proposed. Stability analysis is introduced to predict the critical conditions for slug elimination, a fusion algorithm
based on fuzzy inference has been proposed to further enhance prediction accuracy. The prediction results derived
from the fusion algorithm is utilized to propose a standardized method for generating control parameters.
Experimental validation of the proposed slug controller was conducted on two large—scale experimental systems
under outlet pressures of atmospheric pressure and 5 MPa which achieved an average regulation time of less than 7
slug cycles across 29 sets of validation experiments and significantly reduced pressure fluctuation amplitude at the
pipeline inlet without substantially increasing system pressure, thereby enabling rapid elimination of severe
slugging flow without over—choking. The results indicate that the proposed controller can be applied to slug
elimination tasks across different pipeline systems, varying flow rates and outlet pressure conditions as well as

diverse types of valves.
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Fig.1 Schematic diagram of the experimental system test loops
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Fig.2 Schematic diagram of traditional control loops
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