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Abstract

Aiming at the problems that traditional potentiostats have poor adaptability to changes in soil pa-
rameters around buried pipelines and tend to cause under-protection or over-protection of pipelines
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due to rigid potential adjustment, this paper proposes a dynamic potential regulation scheme and
develops a corresponding cathodic protection device. The device dynamically adjusts the pipeline
protection potential by real-time monitoring of soil temperature and resistivity, ensuring that it
still achieves good cathodic protection effects under complex working conditions. Experimental
verification shows that the proposed scheme is superior to the traditional scheme and has better
adaptability to soil parameter fluctuations compared with similar devices reported in existing lit-
erature. The research results can provide technical reference for the anti-corrosion of buried pipe-
lines in the oilfield and chemical industry fields, and have engineering value in reducing the risk of
corrosion leakage and prolonging the service life of pipelines.
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Figure 1. System architecture diagram of cathodic protection device
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Figure 2. Main power output circuit diagram
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Figure 3. Voltage sampling circuit diagram
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Figure 5. Pipeline potential sampling circuit diagram
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Figure 6. System output program flow chart
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Table 1. Reference table for minimum protection potential of carbon steel in soil and water
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Figure 7. Pipeline potential adjustment program flow chart

E 7. EERAIAEREFRIEE

5. SEER S IThRELnE
5.1. AP AEE

w8 Fras, SEUGT-6 H 204048 . EHE VRIS L M . Ay s=PfHM . LIETR(NSS) A
B JHG S P AR 6 FH B 0.2%10) 2060 4%4N%E, WIMATE B3°h 300g, 2 bb ik FH M RO R4
Z L H R (R ELAR T S AR FBAZ R 316 mV), Al BIBH Rk A S et ir HAS 5 S i i £ 58, HIRIA S R34
(] ] o J5 et R Ui Bl 2 ) R s AT L
5.2. SCISHEIR

AW ILV B = RS, BRI R

1 AU AN IR, AN TE AT AT B AR R 4 e

B2 AR FEGUE AL &, X T8 St P AR AR

B3 AR AR SCIR I sh & AL AR AR 5 &, W TE TR .

DOI: 10.12677/me.2025.136145 1306 i AR


https://doi.org/10.12677/me.2025.136145

JEER, KRBT

SKE AR, WIhE TR I BB R R e a8 AESEIRIE AR, RRERFDD AR AR IC L, B
PN -3 SRV S AR I 5. SEER RN 36 /NN, HEIAIRS 4 /NI E S — OB IE 1 SE PR R AL

SKIRZ AR, BOH = 4LSRIS FTANE, RERRIE Y, QT RAC R FRE, N T
F 4 2R 22 S P T AN TR B AR DR 37 7 SR OB P ROCR

8 Zamun
i RkEss w—

Figure 8. Overview diagram of experimental apparatus
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