%40 5% 2 4 & W % O’ # R Vol. 40 No. 2
2012 4 3 A PETROLEUM DRILLING TECHNIQUES Mar. ,2012

d5EHEH D doi:10. 3969/j. issn. 1001-0890. 2012. 02. 012

BFIE AKPO i®/KHBEERIPTHEHEAR

gL A AL A 4T KR

w4l PR AR T & A BR S W)L BT 1000835 2. A i TR 0 7 i 3 4 92 36 =8 O [ A i K 2 (dER0)) L b T 102249;
3. M AF ST BB . dE BT 100027 54, H E A A TR AR BB . db st 100101)

i ERAANEAKPORKEEZ AL T HEERERER ERREDHAB IV RAUARREHE— 77
Pl mAAEFrETEATLH. FEMEXIARRABRENRE., AR BRBE#HEHFEFEAHGER F, @
Wik RELEN HSRRG T TR KRB TESTERREEFFAA THE/RP G IHT IR, BHEFNE
REW .50 F AT HRAAL MAEBATHFRLA RIFOARERAFZE LA R, IERZT D RALITFHA
R AR 5B RARBALEST BB ERHRTRESERFWAENAD SUA L, A LA LN, K
Ak 7 ik %0 AKPO-302 389k 2 % R A 0.25, M R AR % & % #9 AKPO-14 F2 AKPO-2 3 4
BB R R R FHE 100, A ARE T IHROBRTPHEXRE S,

KEREKZH Bk EME Tk AKPO ww AKPO-302 3

FESES . TE257".6 SCERARIRAD : A X EHE1001-0890(2012)02-0059-07

Completion Fluids with Low Formation Damage in AKPO.Nigeria

Liu Xiaoping' . Yan Jienian®, Xing Xijin® , Zhang Fengying"

(1. Sinopec International Exploration and Production Corporation, Beijing,100083, China;2. MOE
Key Laboratory of Petroleum Engineering (China University of Petroleum (Beijing)), Beijing,102249,
China;3. CNOOC Research Institute, Beijing,100027, China;4. Sinopec Research Institute of Petroleum
Engineering , Beijing,100101, China)

Abstract: During deepwater well completion in AKPO, Nigeria,low temperature,shale instability,for-
mation of gas hydrate and other factors often cause problems. Because of high-rate filter loss,current com-
pletion fluids lead to formation damages to different degrees. Based on reservoir characteristics and poten-
tial damage factors,this paper selected key treatment agent and optimized three different formation-friendly
deep water completion fluids which are prepared for different well completions. The performance evaluation
results showed that,the optimized systems had better properties in rheological behavior, filter-loss reduc-
tion,clay hydration inhibition and gas hydrate inhibition,compared with current completion fluids. The res-
ervoir core permeability recovery rate reached over 85%. Field application showed that the skin factor of
AKPO-302 completed with optimized fluids was only 0. 25, while in some intervals of Well AKPO-1 and
Well AKPO-2,the skin factor reached 100. The results proved the completion fluids had remarkable reser-
voir protection results.

Key words: deepwater well completion; formation damage prevention; completion fluids; AKPO Oil-

field; Well AKPO-302
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Table 1 Performance evaluation of different corrosion inhibitors
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Fig. 1 Performance evaluation of different anti-swelling agents
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Table 2 Selection of surfactants

95 % TH) 175 P 71 MAKAEHK S/ (mN e m™ D)
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6 ABSN 0.071
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Fig. 2 Relationship between oil/water interfacial tension

and the concentration of HTB
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Fig. 3 Viscosity curves of xanthan gum and other poly-

mers at low shearing rate
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Table 3  Selection of hydrate inhibitors
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Table 4 Basic properties of completion fluids with different formulations

‘ R/ TR/ MR/ i/ API 3§45 &/
[iswig RIS pH 14
(kg L7 (mPa * s) (mPa « s) Pa mL"Y
MG 5 R 1. 180 1.50 1.25 0.25 =60 8.5
PR T 1. 175 25. 00 19. 00 6. 50 16.0 8.0
fich 1
MR 1.175 12. 00 8. 00 4.00 25.0 8.0
PR T 1. 175 34. 00 26. 00 8. 00 9.6 8.0
fith 2
IR E 1.756 11. 00 6. 00 5. 00 15.0 8.0
PR TT 1.177 8. 00 7.00 1. 00 6.0 8.5
By 3
IR E 1.177 11. 00 5. 00 6. 00 7.6 8.5
PR 1.176 5. 00 5. 00 0. 50 13.6 8.5
By 4
MR 1.177 10. 00 6. 00 4.00 11.6 8.5
PR T 1.177 8. 00 6. 00 2. 00 10. 4 8.0
()
PR 1.177 10. 00 5. 00 5. 00 17.6 8.0
PR 1. 170 10. 00 8. 00 2. 00 12.0 8.0
B )7 6
IR GE 1. 170 9. 00 6. 00 3. 00 20. 0 8.0
PORHT 1.172 10. 00 3. 00 3. 00 16.0 8.5
By 7
IR E 1.172 9. 00 2. 00 4. 00 =60.0 8.5
PR AT 1.173 13. 00 8. 00 5. 00 20. 8 8.5
fic 77 8
PR 1.173 8. 00 5. 00 3. 00 =>60. 0 8.5
PR AT 1. 170 16. 00 9. 00 7.00 10. 0 7.5
Bt 7 9
PR 1. 170 10. 00 8. 00 2. 00 17.3 7.5
PR 1.168 20. 00 10. 00 10. 00 6.5 8.0
fidJy 10
MR 1. 168 13. 00 9. 00 4.00 8.0 8.0
PORHT 1.171 19. 00 10. 00 9. 00 5.0 7.5
fo A 11
PRF 1.171 12. 00 10. 00 2. 00 7.0 7.5
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Table 5 Hydrate inhibition of completion fluids with differ-

ent formulations
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Fig. 4 Comprehensive simulation system for gas hydrate
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Table 6 Permeability recovery rate of completion fluids with different formulations
HREHE AR KMBBER/mD  WEKBBEHE/mD _MAREER /mD BERWIALH, %
15 YA R
2 M7 5 W 60. 19 38.32 27.61 17.70 64.11
8 Bl 3 23.19 14.62 12. 38 10. 56 85. 30
10 fid i 10 24.15 12.58 11. 27 9.73 86. 30
31 fic A 11 22.04 10. 32 8.97 7.78 86. 70
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BRI AAL 64. 1100, MM 28 3 FAif J2 48 57 58 I W
HRJECHOBERIE R 850 U L. BIHY
SEH WA KIE L.

2.2.2 Btk ERAKBRAREIF N

i 2o ik RE U PR 3 B R AR 3 o8 S
JEKZ BB . # 3 Fhfitt )2 R 52 I IR 5
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Table 7 Turbidity test for filtrates of completion fluids

e Jr (LA whopE %
1:0 13.4 TE UL E
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21 13.6 THHE
1:0 12. 8 T e
it 77 10 1:1 13. 1 T E
21 13.0 TCULvE
1:0 14.2 TE UL E
fic 77 11 1:1 14. 5 T E
2:1 14.4 TOLvE

VE 1) b SRR R K B L
K KB 1 300,00 m, LK 2 °CL 58 8 IR IR
4 700. 30 m, KB 1 966,00 m, 2R FH#EHR 58 3.
AT AP B IR Beas K, 78 58 IR % )2 78 TAE W
rh 2% 5 TR K s ) L e R T BRUE 2 58
(BeH5 3), IHBRISAE R 5 e & .
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Table 8 Comparison of DST results in AKPO Oilfield

e ML I B /m PR/ (md e d7) AL/ (m® e m?) TR
AKPO-302 4 288.00~4 613.00 687 451 0. 25
3 412.00~3 436. 00 378 784 80. 00
AKPO-1
3 124.00~3 138. 00 724 253 100. 00
3 343.50~3 351. 50 239 400 27. 30
AKPO-2
3 213.50~3 222.50 243 446 5. 50
water drilling and completion in AKPO130 Oilfield, Nigeria
4: éljj: i/t\; [J]. China Offshore Oil and Gas,2008,20(3):206-210,214.
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