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high gas production rate and high sulfur concent

HUANG Hong-chun'*, ZHENG Xin-quan®, LIU Ai-ping*

(1. College of Petroleum Engineering in China University of Petroleum ,Beijing 102249 , China;
2. Drilling Research Institute of PetroChina ,Betjing 100195, China;
3. Petrochina Exploration & Production Company ,Betjing 100007, China;
4. Offshore Oil Engineering of PetroChina , Tianjin 300451, China)

Abstract: In view of the cementing difficulties in high production gas wells with high pressure and high sulfur content ( three
high) , related requirements for cement slurry were discussed. On the basis of the analysis of the cement corrosion mecha-
nism, the antiseptic strategy for cement system in " three high" gas fields was proposed. An appropriate particle size distribu-
tion philosophy was used for different blending component of cement slurry to optimize the design of cement slurry formula-
tion. Orthogonal experiments were conducted, and four kinds of formulation for two cement systems, the light-weight high-
strength cement system and the fiber-latex-microdilatancy cement system, were screened out with densely packed cement
sheath and favorable corrosion prevention capability. In addition, evaluation tests on the corrosion resistance of set cement a-
gainst H,S and CO, were carried out, including the strength, permeability, loss in weight, corrosion depth and internal struc-
ture alteration before and after corrosion. The life span of set cement under corrosion was predicted in the light of the experi-
mental data. The application results of Longgan gas field show that the qualification for cementing can be obviously improved
by using the technology. Research results can be used to provide guidance for cementing in " three high" gas fields, and to
prolong the life span of gas well.
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Table 1 Performance parameters of cement slurry
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(g em™) min m o MPa (1073 pm?)
1* 1.35  390/405 65 22 14.2  0.1022
2 1,45 330/342 45 23 16.5 0.0451
3% 1.90  310/320 40 22 28.6 0.0238
4% 1.88  248/260 28 23 27.7 0.0346
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Table 2 Comparison of quality before and after

cement corrosion

K e I p./ JEAG R R 720 h 5 REIRGR
BeJr (g+em™) my/g Bt myy/g R,/ %

1# 1.35 31.192 30. 396 2.55
2# 1.45 35.434 34. 665 2.17
3# 1.90 39. 893 39.023 2.18
4% 1.88 34.557 33.736 2.37
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Table 3 Comparison of compressive strength, permeability and corrosion depth

before and after cement corrosion

PUESRSE (90 °C, % JE) p,/MPa BIEFRE/107 um? JETHIREE h,/mm

KU  EEp./

W) (g-em™) g JET R R o 2 S JERR R e
72h  360h 720 h 72h  360h 720 h 72h  360h 720 h
1* 1.35 142 147 141 128 0.101 0.107 0.118 0.133 11 2.2 3.2
2 1.45 16.5 163 155  15.1 0.042  0.057 0.076 0.082 1.2 2.1 2.9
3 1.90 30,1 29.7  29.2 289  0.023 0.036 0.051 0.060 0.9 1.8 2.2
4* 1. 88 28.5 281 27.3 264  0.033 0.045 0.072 0.087 1.0 2.0 2.4
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Fig.1 SEM of internal structure before and after corrosion of different formula cement
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Table 4 Theoretical calculation cement corrosion depth for 10 years
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i3 d,./mm d./mm hy/mm o1/ mm JEFE h o/ mm Ry/ %
215.9 177. 8 19. 9.9 9.9 52.0
1* 215.9 139.7 38. 9.9 28.2 26.0
152. 4 127.0 12.7 9.9 2.8 78.0
215.9 177.8 19. 8.4 10. 6 44. 1
2# 215.9 139.7 38. 8.4 29.7 22.1
152. 4 127.0 12.7 8.4 4.3 66.2
215.9 177.8 19. 6.7 12. 4 35.1
3# 215.9 139.7 38. 6.7 31.4 17.6
152. 4 127.0 12.7 6.7 6.0 52.7
215.9 177.8 19. 7.3 11.8 38.2
4# 215.9 139.7 38. 7.3 30. 8 19. 1
152. 4 127.0 12.7 7.3 5.4 57.3
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Table 5 Statistics of testing well cementation quality of Longgang gas field
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Je i 0012 @127 mm BE 6.747 3L 91.3 40. 60 0
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