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Abstract

At present, magnetic flux leakage inspection technology is mainly used for detection. Its principle
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is to use strong magnetic field to generate magnetic induction line on the metal pipe wall. By re-
cording the shape of the magnetic induction line, various types of changes in the metal of the pipe
body are analyzed. The existing data model is used to analyze the defect types of metal deforma-
tion. At the same time, the metal connection outside the pipe can also be analyzed. In order to ob-
tain reliable data, it is necessary to maintain the stable operation of the detector. Generally, ac-
cording to the pipe diameter (detector) size, it is required to meet the reasonable operating pres-
sure and flow rate range at the same time, otherwise, it will cause data degradation or loss. Due to
the low gas volume of some pipelines, the fluid flow rate is lower than the low limit, which makes
some important pipelines unable to carry out magnetic flux leakage inspection. This paper dis-
cusses this problem and uses pipesim to simulate the parameters required for magnetic flux lea-
kage inspection under the conditions of gauge device and vent system, which can meet the needs
of magnetic flux leakage inspection of some low flow rate pipelines.

Keywords

Magnetic Flux Leakage Inspection, Low Flow Rate, Solution

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|5

FARA AR EMEERIR, Bl FERAEH gk, EEEsirdEd, SENEM. P
WA, A ERT . G SRS RN, sl R R, T i 2 4 XU ARS8 V5 4, [R] b 0 2006} 5 i 1
TR . ARYE (KRR TEIBATIIGE) SYIT5922-2012(8.5.2 26)H5E:  “Hrid i iEsr 3 E N BHT A PEAG

W, VUSRI B AT 2 AR BB AT 1, S 2 RSt 8 4F7 . A AR TIE B H Akd et IF
7 AT R BRI [L], T 25 B U0 T S A5 108 4 8 A7 4% Pl B 1 P AR 2], R I T B 5 B 2
4T DA
2. HHX#hHE

B RERIN H AT ER R IR AT I H A, 38 % T 29 D9 J LARTAS: I [S1RN IR A S [4] P 5 » e 3 5 A
BHEREATR L G A R T B A T R

R RS AR SEAS A% B i ol 7, (R R RE B AR R, B ARG JR 7 A A 2 T B
LAY, WICRMIRETEAR, AT ETEE B AR S, FHCHEEER, SRR
BREEAISS . AT EE R R B AR . R IR sREE . PR, EURGEMR RS SE . Rl Mo T
KRG EIERE AL SN e E S UL R E L.

DNERBCAT SEHE @ DR A NS5 (0 P A2 da AT, W R [AIN A2 1847 5 /TR MIRAE 2 MPa DAL, itk
PEHIZE 1 mis~5 m/s, B RIS ATHE AR /) AEF ARG A, R i BB PR Bk . A A TR
%, SFBORATREMR TR, & pe s B 2 2 Te T R AR o H A i R AR 5 SRR 8 R 5 5
ARSI AZ ] BEAT PR
3. BEREAA

IR LI S BT A E I HARGE AR (R TN 4%) Ky, EORTRIIN i 2 & BRI AT I A AL, AT

DOI: 10.12677/jogt.2023.452016 131 PRI TR


https://doi.org/10.12677/jogt.2023.452016
http://creativecommons.org/licenses/by/4.0/

ik A

R A R RAA A, 46 1R AR A 7 KE T

AR T ARG, S BURRVERIR FIRIR, XM PR

9T AR, PR

1) $RUR. (B BCURE ORI, AR RO . B URRICR S R R R
ABERA: ASEAEL, R I R 1D

2) ARSI T B KRR A 7 e {0 PRI, 0508 TR, B
BRI

BRI, SO 5 AR PRV A S FHR BRSO RO T 2R
FEARFERAGIE AR T, 7RI ATACS , WEGTS IR, AAITTAR 6L 03T A4, IR pipesim 4
O ST R 7 7 0 1 RS B

Table 1. Operating conditions of magnetic flux leakage inspection
=1 RN RLREG N IEI TR Y

iz BAT AT B IR s
D406.4 1 m/s@4 MPa B¢ 2 MPa@2.5 m/s 5m/s 22 MPa
D323.9 4 MPa@1 m/s(8 2 MPa@2.5 m/s) 5m/s 22 MPa

D273 3 MPa@1 m/s(&k, 2 MPa@2 m/s) 5m/s 22 MPa

D219 3 MPa@1 m/s(&k, 2 MPa@2 m/s) 5m/s 22 MPa
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Figure 1. Simulation of pipeline flow rate under daily production conditions
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Figure 2. Flow velocity simulation of pipeline with pressure of 4 MPa
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Figure 3. Simulation of pipeline flow velocity with the flow rate of 430,000 m®/day
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Figure 4. Simulation of hydrate sub-cooling DT
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Figure 5. Choke analysis of vent system
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