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Abstract

The unique natural environment and complex oil and gas storage conditions in the deep-water re-
gion of the South China Sea pose many challenges in corrosion protection technology for deep-sea
oil and gas equipment. On the basis of analyzing the corrosion environment in the deep sea, this
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article focuses on the manufacturing of anti-corrosion coatings for deep-sea oil and gas equipment
underwater oil trees. Different paint coating schemes were subjected to performance tests such as
electron microscopy scanning, electrochemical impedance, adhesion testing, and salt spray testing.
The anti-corrosion paint materials and coatings that meet the service life of underwater oil trees
were selected, which can provide a technical basis for the optimization research of underwater oil
tree anti-corrosion technology.
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Table 1. Atmospheric corrosiveness level
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JE& it B2 fERBREN B
JR 2% (g/m’) JEBEBR (um) JR BB K (g/m?’) JR BB (um)
Cl (AEHAK) <10 <13 <0.7 <0.1
C2 (1) >10 & 200 >1.3 & 25 >0.7 &5 >0.1 & 0.7
C3 (h4%) >200 £ 400 >25 % 50 >5 % 15 >0.7 & 2.1
C4 () >400 & 650 >50 % 80 >15 & 30 >2.1 & 42
C5 (I ) >650 % 1500 >80 2 200 >30 & 60 >42 % 8.4
CX (Hi) >1500 2 5500 >200 £ 700 >60 & 180 >8.4 & 25

Table 2. Types of water and soil
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(2) TLP (3) E/K & FF & Deepwater drilling platforms

Figure 1. Main oil and gas equipment and facilities in the deep sea
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Figure 2. First domestically produced deep water X-tree
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TR 2004000 + BEREAL, RZRTEH &R + BHUIH, xylan1425 IRERERIKER, xylan1425
REERITIR, IR B FEAE 30~50 mm 2 [7].

HE T 20048500 + ABEL, BERTHE 20D, xylan1425 IRSEEEHERIR, xylan1425 JREE LK)
T, JRIRFIT IR IS FEAE 30~50 mm 2 [/]

TE=: 200408 + B, xylan1425 PRGEEFRER, xylan1425 PREREIITHIER, IR TR 1R
JEAE 30~50 mm 2 [f]
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Figure 3. B11 SEM morphology
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Figure 5. Electrochemical polarization curves of test blocks 2 and 3
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Figure 6. Grade evaluation criteria for the cross method
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Figure 7. Line chart for cross rating of paint salt spray test
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B2 TR FE 42 1S0 19840 (2012)3E4T, ZEA/NT 100 x 100 mm [T sR A & b A T E B, &0
B ST mPELS B, 1~3 mPEL 10 A5 3~10 m? BR 15 55), SRS 1k, BUHCPIIME . B2 ERR
~F4 100 mm x 100 mm, W ERPEHR B 51 R144 10 mm x 10 mm BI58, S — 8 —k. R8I0 5
AL 3 s, ATLLE SR R =105 2 E28 JE G BKZ1H 40~50 pm.

Table 3. E28 coating thickness
= 3. E28 mEMER

g BE1 EE2 KE3 BE4 EEsS BEEe JEE7 BES  JEE9 JEE10

1 43.2 43.1 453 45.7 43.8 423 46.9 45.0 43.8 43.8
2 41.8 41.8 44.6 41.1 413 432 40.1 40.2 40.6 45.6
3 43.5 423 453 45.6 47.4 44.9 44.1 45.8 44.2 45.8
4 48.4 43.7 47.8 46.8 50.0 455 46.8 454 435 47.0
5 48.9 455 45.7 474 46.5 46.4 47.8 47.5 47.8 46.4
6 49.8 45.1 46.5 46.6 47.5 48.3 47.1 49.8 49.0 48.8
7 503 47.8 447 49.5 49.1 50.9 46.2 483 47.8 48.7
8 46.0 443 474 49.0 49.1 46.7 45.1 48.1 48.2 46.5
9 435 45.7 47.8 473 49.0 48.0 44.9 448 43.7 46.5
10 48.7 50.2 48.7 50.6 50.4 50.0 49.1 512 47.4 46.6
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