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Corrosion Failure Reason and Protection M easure of Oil well
Production String in Bohai L Oilfield
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(CNOOC (China) CO., Ltd., Tianjin Branch, Tianjin 300452, China)

ABSTRACT: The frequent corrosion failure and perforation of some oil well production strings in Bohai L Oilfield has a strong
impact on normal production of oilfield. In order to prolong attended time of downhole pipe string, this paper analyzes the cor-
rosion failure reason and protection measure of downhole pipe string. The failed pipe strings and corrosion product are studied
by macroscopic morphology observing, metallographic structure analyzing and scanning electron microscope. Meanwhile cor-
rosion reason is analyzed from ion composition of oilfield water, corrosion gas, bacteria and erosion. The result indicates that oil
well production string of L oilfield has partial perforation and breakage. The inner surface of production string appears ulcerous
corrosion and its colour is tawny and black. Metallographic structure of the failure pipe strings is composed of pearlite and fer-

rite, which is similar to matrix, and shows faveolate characteristic caused by corrosion. The main corrosion products are Fe, O
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and C. In conclusion, the key reason for the corrosion of oil well string in L Oilfield is that the dissolved oxygen in oilfield water
exceeds the standard by 9 times, the chloridion concentration is greater than 3,500 mg/L, and sulfate reducing bacteria exceed
the standard by 4 times, aggravating the partial corrosion of production string. Moreover, the flow state of the fluid at the intake
of the electric submersible pump separator is changed to rotational flow, and the flow rate is greatly increased, resulting in ero-
sion and aggravating the corrosion failure of the separator. It is suggested that L Qilfield should strengthen the monitoring and
control of dissolved oxygen and chloridion in oilfield water. The corroded oil well should adopt anti-corrosion pipe and pump.
In addition, the erosion resistance of separator should be improved.
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Tab. 1 Corrosion failure statistics of oil well production string in L Oilfield

Pi (CEaingE] JE Tl B

AL 2015/7/10 FRA A L . R T
2017/12/15 Y $23% B 2-7/8< 5 MAE T A AL, A3 B AR Il b Y
2013/7/24 B3 R 224105 2 A0 T 2R AL

RE 2013/11/18 HALAMEE i e | 2-7/8% 5530 45 A J 1o B A,
2015/9/23 BRI . 2 AU AL, AR gL, RO R b R
2017/9/22 A 22 HGE B BT gL, R4 P RE B 1k

Al18 2015/2/6 TR S R, 4 A e e Y

A25 2016/8/28 A L, ML A DS e fL

A26 2015/8/4 P 205 7 g ot

A2 2013/10/30 SrESAR ISR . RS L, ANR SR . IR R
2017/10/3 R Y s = 0 T

B27 2014/3/9 BRI A 5

B2aM 2014/3/9 SRR IR, E LSRR JE

2017/11/21 TS I 22 0@ ok, A RIET, o R E bz




<72 - E - N

2021 41 A

aAl7 b Al8

dA13 e A25

c B24

f B27

1L i FE 2R 0 A 2 U

Fig.1 Macroscopic image of failed oil well production string in L Oilfield
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Fig.2 Metallographic structure of A25 well failed string and normal string: a) failed string; b) normal string
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Fig.3 Scanning electron microscope image of A25 well failed string: a) full view of the surface; b) local magnification of the
surface; c) corrosion products on the surface; d) morphology of corrosion products after amplification
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Tab.2 Energy spectrum analysis result of A25 well failed string
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Fig.4 Degree of mineralization of each oil well formation water in L Oilfield
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Fig.5 Chloridion content of each oil well in L Oilfield
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Tab.3 Monitoring results of corrosive gas and microorganism
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Tab.4 Monitoring results of corrosive gas and microorganism

in some corroded oil wells of L Oilfield mg/L in some corroded oil wells of L Oilfield /mL
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Fig.6 Corrosion area of electric submersible pump separator
of oil well in L Oilfield
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