Metadata, citation and similar papers at core.ac.uk

Provided by Elsevier - Publisher Connector

Available online at www.sciencedirect.com

SciVerse ScienceDirect Procedia
Engineering

Procedia Engineering 27 (2012) 1664 — 1670

www.elsevier.com/locate/procedia

2011 Chinese Materials Conference

Research on the intelligent safety monitoring system of
pipeline corrosion in acidic oil and gas fields—II

Xingpeng Guo *, Zhehua Dong *, Tan Gu °, Xi Yuan °, Xiankang Zhong *
Zunyi Yang *, Dandan Zhang *

“School of Chemistry and Chemical Engineering, Huazhong University of Science and Technology, Hubei Key Laboratory of
Materials Chemistry and Service Failure, Wuhan 430074,China
b Gas Institute of Southwest Branch of Petrochina, Chengdu, Sichuan, 6102713, China

Abstract

All kinds of corrosion monitoring techniques have their own advantages and obvious disadvantages when applied in
acidic oil and gas fields. According to the characteristics of various technologies, an intelligent safety monitoring
system was established based on electrochemical noise probe with galvanic corrosion probe, electrochemical
hydrogen permeation probe and electric resistance probe. This paper presents the development of monitoring unit,
system integration, and field test and data analysis. The results demonstrate that electrochemical noise not only
determines the occurrence of corrosion, but also shows the characteristic of localized corrosion clearly;
electrochemical hydrogen permeation technique reveals several advantages in the monitoring progress including
simplicity, high sensitivity and high reliability, while the improved electric resistance probe shows a better
environmental suitability. The accuracy and reliability of corrosion monitoring has been greatly increased by this
integrated technique which can achieve the consistency and complementation of much information.
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Table 1. Advantages and disadvantages of corrosion monitoring techniques

Technology Advantages Disadvantages

The accuracy and reliability of this probe
Good environmental suitability are influenced by temperature, flow
velocity, conductive corrosion products.

Electric  resistance
probe

The change of the environmental
temperature will result in large fluctuation
of results and reducing resolution.

High sensitivity, fast response and good

Reluctance probe . o
environmental suitability.

. L Response fast and continuous It is unsuitable for the system with low

Linear polarization .
measurements. conductivity.
Electrochemical Special suitable for the electrolyte with L . .
. P o v It is difficult to judge the occurring and
impedance low conductivity, the results can be .
. development of local corrosion.
spectroscopy compensated and corrected automatically.
. High sensitivity, fast response and

Electrochemical & Y P

continuous measurements. It can be used It is difficult to offer the corrosion rate
to monitor the corrosion risks of stress and corrosion morphology.
corrosion.

hydrogen
permeation probe

High sensitivity, good reproducibility, low
disturbance for the measurement system
and monitoring the local corrosion.

Electrochemical
noise

It is complicated to resolve the data and
difficult to obtain the quantitative results.
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Fig. 5. (a) Electrochemical noise spectroscopy of crevice corrosion probe. (b) The tendency of noise resistance vs. time measured by
the probe without crevice
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Fig. 6. The tendency of noise resistance and local corrosion index vs. time measured by crevice corrosion probe
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