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CO, corrosion rate prediction model of production systems in the Bohai
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Abstract The prediction models of CO, corrosion rate are summarized, and the corrosion mechanism, corrosion morphology,
and influence factors of each model are compared and analyzed in combination with CO, corrosion experiments under actual
production conditions in the Bohai oil field. There are three types of CO, corrosion prediction models around the world. They are
the empirical prediction model, semi-empirical prediction model and the mechanism prediction model. The empirical model is
built considering less corrosion mechanism but more experimental data and field data. And the Norsok M-506 model is one of the
most famous empirical models. The semi-empirical model is established by fitting experimental data and field data based on the
dynamics process and the medium transmission process. The DWM, DW91, DW93, and DW95 are well-known semi-empirical
prediction models for calculating the CO, corrosion rate. The mechanism model uses dynamic formula to calculate the CO,
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corrosion rate, which has a clear physical meaning and is less integrated with experimental data and field data. The Nesic model
is most classic mechanism model to predict the CO, corrosion rate. Based on a semi-empirical and semi-mechanical model, the
CO, corrosion rate prediction model is built in this paper fully considering the effects of temperature, CO, partial pressure, flow
rate, CO, corrosion product film, and the CO, corrosion rate correction factor. Besides, a CO, corrosion experiment under actual
production conditions in Bohai oilfield is conducted in order to let the CO, corrosion rate prediction model more suitable for the
Bohai oilfield. The comparative study of the model established in this paper with DWM, ECE, and BP semi-empirical models re-
vealed that this paper’s developed model has the smallest average relative error and is similar to the actual rate of CO, corrosion
in the Bohai oilfield, confirming that the CO, corrosion rate prediction model built in this paper has great prediction effects and
is more accuracy. Both the results of the corrosion experiment and model predictions in this paper have revealed that N80 pipe
has the worst resistance to CO, corrosion and the 13Cr pipe has the best resistance to CO, corrosion. The ranking of four kinds of
pipes for CO, corrosion resistance is N80 < 1Cr < 3Cr < 13Cr. The wellbore corrosion rate distribution forecast contrasts the CO,
corrosion rate of various pipe materials, which provides a theoretical framework for the optimization of oil production and casing

pipes in the Bohai oilfield.
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Fig. 1 The schematic diagram of corrosion experiment equipment in high temperature and pressure
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Table 3 The results contrast of experiments and different corrosion prediction models

SLY DWMAE  ECEARAY/ BP AL/ AXSUNS0/ AL 1Cr/ AR 3Cr/ A 13Cr/ N80 2L56/ 1Cr3E8s/ 3Cra8s/ 13CraLsi/
% H/(mm/a) (mm/a)  (mm/a) (mm/a) (mm/a) (mm/a) (mm/a) (mm/a) (mm/a) (mm/a)  (mm/a)

1 0.2 0.07 0.33 0.66 0.27 0.18 0.01 0.36 0.210 0.08 0.01
2 0.5 0.37 1.05 1.36 0.56 0.42 0.03 1.174 0.493 0.367 0.02
3 3.1 0.82 6.41 1.94 0.81 0.62 0.09 1.462 0.615 0.583 0.13
4 1.0 0.63 1.38 1.95 0.82 0.67 0.05 1.561 0.663 0.610 0.03
5 4.0 0.98 5.52 3.62 1.52 1.35 0.14 3.215 1.222 1.015 0.173
6 6.2 231 8.59 3.86 1.63 1.45 0.18 3.414 1.387 1.157 0.212
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Fig. 5 The comparison chart of model built in this paper with experiments(CO: partial pressure 0.38 MPa, rotate speed 225 r/min)
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