Proceedings of the 2nd Annual World Conference
of the Society for Industrial And Systems Engineering
Las Vegas, NV, USA
November 5-7, 2013

Corrosion Rate Prediction Using Statistics to Improve Maintenance
B González-Ortíz, L Torres-Treviño, I Escamilla-Salazar, and JA Franco-Quintanilla
Facultad de Ingeniería Mecánica y Eléctrica., Universidad Autónoma de Nuevo León., Ave. Universidad s/n., San Nicolás de
los Garza, N. L., México, C.P. 66450
Corresponding Author's Email: bgzzortiz@gmail.com
Author Note: The authors acknowledge the financial support provided by the Consejo Nacional de Ciencia y Tecnología
(CONACYT) in the program Ciencia Basica and FIME, México. The facilities to carry out the experimental data recollection
to the Facultad de Ingeniería Mecánica y Eléctrica (FIME)-UANL as well as the support to continue with the investigations
and overcoming their teachers. B. González-Ortíz is Mechanical engineering since 1997, Master of Science in Manufacturing
Engineering in Automation since 2004, both from the UANL, actually studying PhD level terminal option in the disciplines
of Manufacturing and Industrial Engineering, studies conducted in the COMIMSA in Saltillo Coahuila. He was recognized
with the profile of PROMEP. His experience allowed his to develop his skill in maintenance area. His area of research is the
analysis and optimization of machining processes and simulation development and mechanical design and processes. It has 3
publications in indexed journals, and more than 10 participations in international conferences. He had entitled to 5
undergraduate students, 2 Masters. A date has completed more than 3 research projects in the area of Manufacturing and
Materials.
Abstract: Corrosion rate is one of the most important input parameters in corrosion prediction models for refining process.
Its accurate assessment and/or prediction is therefore required if the damage prediction models are to be reliably used to
predict both the rate and severity of damage and to plan for maintenance of structures of these processes. This study is an
attempt to predict the corrosion rate of heavy crude oil on primary refining process, such as atmospheric distillation by
conducting experiments using a general full factorial design and linear regressions models used as an alternative to predict
deterioration in steels. The study is based on the results of a mixture of heavy and light crude oils in combination with
different types of stainless steels. Refining heavy crude oils with high sulphur content and other pollutants exposes the steel
to corrosion caused by environmental conditions during operations, due to the presence of sulfuric acid, naphthenic acid and
the total acid number (TAN) of the crude oil. The main parameters in corrosion control are flow, concentration of sulphur
species, total acid number (TAN), temperature, and chromium content. However it is not easy to know the combined effect of
different variables due to interaction effects.
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1. Introduction
The corrosion of refinery equipment during oil distillation was first noticed as early as 1920 (Jayaraman, 1986). As
the oil producing and refining industries were further developed, this problem began to broaden and has become one of the
most crucial points. Experience has shown that the main sites of corrosion attack are the components of oil pumping and
refinery transfer lines, such as pipelines, valves and gates, heat exchangers, pipe stills, bubble sections, hydrocarbon stock
feeders, fractionation-tower reflux units, etc. (Slavcheva, 1999). Corrosion is one of the most serious and challenging
problems faced by industries in Mexico. It causes severe damage to industrial equipment and materials. The adoption of
preventive measures that will reduce or eliminate corrosion is financially costly and time consuming. In fact, corrosion
prevention and treatment consume more than 20% of a typical industrial budget. Accidents related to corrosion processes
resulted in equipment outage and economic losses, thus making it necessary to study the causes and the nature of this type of
corrosion. Petroleum naphthenic acids (PNA) present in crude oils produced in many world regions are considered now to be
the main factor responsible for the corrosion problem (Gutzeit, 1976, 1977)(Babaian-Kibala, 1993). At oil processing
temperatures, PNA show corrosion activity, inducing the specific corrosion type termed “naphthenic acid corrosion” (NAC)
in the literature. In addition, sulfur dioxide, which is a component of both crude oil and natural gas, with its corrosive
characteristics, undoubtedly enhances the corrosion rate of the equipment used in the production and extraction of oil. Ever
since, people have established a series of models on corrosion, such as empirical formula, numerical simulation, general
linear model, neural network model, etc. This study is an attempt to investigate corrosive behavior by designing a statistical
framework for laboratory experiments, and analyzing the available data statistically. The variables of potential importance in
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