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Development of Dynamic Simulation Test Device for the Corrosion Near
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Abstract The corrosion of the casing near a downhole pump suction port is common in some domestic oilfields, and it has a serious impact
on the stable production of the oilfield. In order to study the corrosion mechanism, we have designed and manufactured a dynamic
simulation test device for the corrosion of the casing near the downhole pump suction port. The device consists of a single plunger pump and
a tube and casing strings in line with the site structure to simulate the intermittent production mode of the pump as well as the fluid flow
state near the pump inlet adequately, and the corrosion velocity measurement can be made and the corrosion behavior can be studied under
different temperatures, CO, partial pressures, and velocities to provide important data for the casing materials. The test results show that the
flow rate and flow pattern of the corrosive medium near the oil pump suction port are the main factors of casing—leakage, and CO, local
corrosion is the main way, which is in accordance with the casing damage status.
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Fig. 1 Simulation test device for the corrosion near
downhole pump suction port
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Table 1 Water—quality testing data of Well X7-14
= oH {i TR (mg - L) : : E&%&/f ,r‘—gﬁr‘ﬂc?/ o
Na'+K* Ca™ Mg*™ Cl HCO; SO% (mg + L) (mg- L")
Efl 6.0 12423.7 161.0 25.9 17335.8 1601.4 1684.1 90.0 33232.0 NaHCO;
x2 AREZFGTEENRMEZR
Table 2 Casing corrosion rate under different conditions
R X JE R (mm - a”!
COIIE/  H™ W EE ]/
s e O R Pl S ShiE
MPa (m® - d™) # 5 d LN EWAL - e L

1 60 60 20 N8O 7 0.3023 0.3641 0.3205 0.2080 0.1550
2 70 70 20 N80 7 0.3434 0.3776 0.3594 0.2234 0.1676
3 80 80 20 N80 7 0.3916 0.4321 0.4157 0.2376 0.1693
4 70 70 20 N8O 7 0.2438 0.3292 0.2835 0.1994 0.1501
5 70 70 20 N8O 7 0.3029 0.3616 0.3301 0.2106 0.1599
6 70 70 20 N80 7 0.3434 0.3776 0.3594 0.2234 0.1676
7 70 70 15 N8O 7 0.2895 0.3555 0.3224 0.2201 0.1533
8 70 70 20 N8O 7 0.3434 0.3776 0.3594 0.2234 0.1676
9 70 70 25 N80 7 0.4539 0.5231 0.4799 0.2927 0.1699
10 70 70 30 N80 7 0.4911 0.5618 0.5146 0.3457 0.1715

(a) 100pm

B 48

(b) 20pm
2 FEMRANOFEHFREE R IRBREEREE(70C,0.2MPa,20m/d)
Fig. 2 Electron microscope scanning results of coupon surface corrosion morphology of pump inletting (70°C, 0.2MPa, 20m*/d)
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