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Experimental Research on the Anti-corrosion Design out of the Tube and
Casing Material Selection Chart in the Offshore Oilfields

ZHANG Hai-shan

(CNOOC China Limited-Shanghai, Shanghai 200335, China)

ABSTRACT: Objective The content of CO, partial pressure of the development reservoir fluid on the Gas Field A in the
East China Sea is about 1.85 MPa, and the temperature is about 150 ‘C. The parameters of downhole corrosion environment are
out of the application scope of CNOOC tube and casing material selection chart, therefore, corrosive simulation experimental
research should be carried out, which provides the foundation for optimization of tube and casing material. Methods In the ex-
periment, weight loss method was used to dynamically test the corrosion rates of different tube and casing materials under the
downhole condition by HTHP Auto Clave. The material samples were ordinary 13Cr, super 13Cr and 22-25Cr duplex stainless
steel, high anticorrosive tubing and casing, which are commonly used in oil and gas field development. Results The results of
experiment showed that localized pitting wasn’t found in 3 kinds of material samples under the condition of CO, partial pressure

at 2 MPa and 130 ‘C; when the temperature rose to 150 “C, uniform corrosion characteristic was present for super 13Cr and
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22-25Cr duplex stainless steel, pitting was present on ordinary 13Cr, and the pitting rate was 0.6413 mm/a, which significantly

exceeded the corrosion control line. When the temperature was below 150 “C, with the increase of CO, partial pressure, the

corrosion rate increased, but after CO, partial pressure exceeded 2.0 MPa, the increase of corrosion rate became slow, and the

trend of decline occurred. From the bottom of a well-developed reservoir to the ground, the temperature was gradually reduced.

Conclusion According to the experimental results, the development of the Gas Field A in the East China Sea designs the means

of combination of tube and casing in ordor to protect corrosion, super 13Cr materials should be used in the deep location at

temperature higher than 130 “C, while ordinary 13Cr should be used in the upper location at temperature below 130 ‘C, which

could realize the cost saving of tube and casing.

KEY WORDS: corrosion; tube and casing; CO, corrosion; CO, partial pressure; anti-corrosion design; corrosion rate; 13Cr

steel; HTHP Autoclave
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Tab.1 The plan of experimental parameters

g WE - COME MR,
/C /MPa [a]/d

1 110 2.0 7

2 130 2.0 7 —

3 150 2.0 7

4 170 2.0 7

5 150 0.8 7

6 150 1.2 7 5 L

7 150 25 7

8 150 2.0 30 T g ok

SRR AT IR PS5 AR bR K B 2
i, Hob)JZ/KE P& KT 160.00 mg/L, Na*3214.29
mg/L, Ca™466.94 mg/L, Mg**4.72 mg/L, Cl 551641
mg/L, SO, 788.98 mg/L, HCO; 464.87 mg/L.
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Fig.1 Corrosion rate of 3 kinds of material at different tem-
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Fig.2 Corosion pictures of 3 kinds of materials
(150 °C, CO, 2.0 MPa)
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Tab.2 The results of corrosion rate after 7 d (150 °C, 2.0 MPa)

i) KE/mm  %E/mm  JEE/mm WK FREe WR)E R/ B ES/ (mm ca!)

i@ 13Cr 50.30 10.14 3.04 11.1186 11.1110 0.038 16

#HZ 13Cr 51.39 9.74 2.70 9.609 9.0062 0.018 96
22-25Cr 50.24 10.09 2.63 9.5772 9.5771 0.000 25
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Tab.3 The results of corrosion rate after 30 d (150 °C, 2.0 MPa)

eS| KEmm  E/mm JEEmm AR S g S HER/ (mm - at)
5 13Cr 50.04 10.25 3.03 10.9852 10.9780 0.008 51
#HY 13Cr 49.73 9.04 2.68 8.3924 8.3898 0.003 43
22-25Cr 50.28 10.15 2.77 10.1843 10.1842 0.000 12
B[] 353 13Cr A4 BB Pl ], M R R AR T B Y
SRR, JEARERUNIREERIE, HREN 24.6
pwm,
FZIE NACE RP 0775—2005 i Shis% (PR )
HEA:
PR=hx365/t (1)

a Pl 13Cr

b ?130'
&l 4 30 RPRIR BT P RO 50

Fig.4 Surface morphology of 2 kinds of materials after 30 d:
a) ordinary 13Cr, b) super 13Cr

K5 il 13Cr Jail i imiEl (150 ¢, 2.0 MPa)
Fig.5 Localized pitting of ordinary 13Cr(150 °C, 2.0 MPa)
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R MEE K EMIRENEEA LT K. T
MRS R R A, R, R, AR ELE,
Mo 2R B ARG, LSRR N R . SR
A, ¥ 13Cr £ AE 130 °C ., CO, 43 JE 2.0 MPa
MIZPE T AR BB, o] DL e iR AR T
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x4 TRBHEERMXLER (130 C, 2.0 MPa)
Tab.4 The results of corrosion rate after 7d (130 °C, 2.0 MPa )

SR K& /mm FoE/mm JELE /mm MR AT g IREFRg MR (mm - a™)
H 13Cr 50.05 9.92 3.01 10.7454 10.7414 0.020 76
L 13Cr 51.23 9.04 2.82 8.9955 8.9937 0.009 77
22-25Cr 50.21 9.92 2.60 9.1228 9.1227 0.000 52
0.045 g& 13Cr, %‘?fﬂtﬂ T*&{%E"J lgj)?l%q%‘ill‘io
0.040+

y=0.3073x""17
R*=0.9072

0.035
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i) 7 d
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Fig.6 Decline curve of corrosion rate of ordinary 13Cr
(150 °C, 2.0 MPa)
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