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Full-sealing and Cementing Technology of Long Open-hole Oil and
Gas Reservoirs in Well X7 of East China Sea

CAO Song, BAI Yuhong, WANG Jianhong, HUANG Pei, CAO Taiyun
( Shanghai Special Operation Branch, SINOPEC Offshore Oil Engineering Company, Shanghai 200120, China )

Abstract: According to the requirements of industry standards and specifications, in order to prevent a production-well annular
pressure increasing of poor cementing quality, single-stage cementing should be used for production casing cementing in
development wells. The vertical depth of reservoirs in the under member of Huagang Formation and Pinghu Formation in Xihu Sag
is deep.Therefore, the technical difficulty of full-sealing and cementing of long open-hole section of Well X7 is difficult, the
organization of tool materials and on-site construction procedures are cumbersome, and also affected by the following factors: oil
film and mud cake of oil-based drilling fluid is difficult to be removed completely, and the performance requirements of flushing
fluid and pre-fluid are high. The pressure system of open hole section is complex, and the pressure stability of cement slurry system
and cement slurry column is required to prevent channeling, so the loss of weight of cement gelation leads to the decrease of static
hydraulic pressure of cement, which is easy to occur gas channeling. The requirements for leakage prevention are high, and the weak
layers such as the upper member of Longjing Formation or Pinghu Formation coal seam are prone to complex lost circulation.
Affected by many factors such as well structure and casing eccentricity, it is difficult to improve the cementing displacement
efficiency. Therefore, this well adopts six core construction control technologies: optimization of cement type, flushing design,
annular static and dynamic pressure calculation, displacement rheological parameter simulation and intermediate simulation. In terms
of production and operation, we have carefully organized preparations, formulated standardized cementing procedures emergency
control measures, and finally achieved excellent cementing quality.
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Table 1 Logging caliper data table
JB/m JH4E/in HAEY A%
3281.50~3 625.00 12.31 0.49
3625.00~4 141.90 12.36 0.90

212 HJRFHE.

X7 F T IFEE IR R A 12 R B,
HrP P11 (3 990~3 999 m) B4Rl i m ik
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Table 2 Basic data sheet
&K PO &
FHHR HA%/in 12-1/4
SEFRHE/m 4161.00
B IME/in 9.5/8
EELPR T %R /m 4161.00
TR SEPR T /m 4134.86
ISR 4 2167
it 3 2667
ke S
R /m ZBERK 3625
ML 3825
B NIKIRZERK E /m 26.14
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(g/em’)
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Table 3 Formulation and properties of cement slurry
FE T H EE:S ) SRR HBE R
K Y7 SD"G"+35%Si TR e SD"G"+35%Si SD"G"+35%Si
IRA /K F/W F/W F/w F/W
i 1 EARFREE/ C 138/110~85 138/110 138/110 138/110
BAALATE] /min ( 100 BC/min ) 376.00 306.00 261.00 231.00
IRV (gem’) 1.90 1.60 1.90 1.90
24 hebi 3R /psi 2 800.00 1 750.00 — 3250.00
F4 RIEREABR
Table 4 Usage of preliminary fluid
B 2RI PERE #H/ (glem’) JilHE/m’
P ICERUY RINET1 F/W+HBG-2+HBCX- 1+ f /3 #5 1.52 25.44
IR F/W+HBCX-1 1.00 9.54
x5 REERTMHESH
Table 5 Rheological performance parameters of spacer fluid
TS AN VasL PV/ (mPas ) YP/Pa LY
1.5% 57/36/28/18/7/5 21 7.67 0.37

uz(%’) - ( ) ( )k g g, S BASHERER % 6.
B AR JKie

CEHTRS . AT i o 78 20 45 o5 B 4 ) A5 Ak B (2) RFKNYREIEFHREE (ECD) Bl
® ( «ﬁlnm%n?;%w ) Je bk, PRBE ] BT FHIE ECD B 1, EJ2EAFREL ECD 5
224 EREKHT LA 2.
(1) FASWAHEI w2 (ESD) 5
*6 BMSHRIEENTE
Table 6 Calculation of static liquid column pressure
RHA/m Xof I TR /m HITREN BN Wil (g/em’ ) MR J1/MPa | EMW /(g/em’)
0.00 0.00 Ja 1.45 0 1.450
984.48 1067.85 Jon g i s v Tt 1.52 15.19 1.450
1772.83 1838.85 PR T3 1.00 26.69 1.479
2 068.46 2121.70 M ER A /KT 1.00 29.46 1.415
2167.00 212627 IR AL 1.90 29.51 1.415
2 667.00 2 607.38 LB E AL 1.60 38.47 1.504
3 625.00 3 563.68 R3e AL 1.90 53.48 1.530
3 825.00 3763.68 T TR 0 T 1.90 57.21 1.550
3.902.00 3 840.67 P15 1.90 58.65 1.557
4 004.00 3942.67 P12T5 1.90 60.55 1.565
4161.00 4099.67 T.D. 1.90 63.47 1.578
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Fig. 1 ECD simulation of bottom hole
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Table 7 Calculation of critical flow state of working fluid

TR | I | AR (mYmin) | S
R 2678.69 1.09 i

P U 242536 2.75 B
KL 2293.16 0.38 FEU,
R 2323.20 0.29 FEHL
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Fig. 3 Simulation of casing centering
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Table 8 Construction data sheet of 9-5/8" technical casing cementing

Hs} 18] /min f2 H 71/MPa

i H [EE )R LBt HEERIK
IRV A/m’ 17.21 3327 7.53 13.51
Tk 24.20 34.30 10.60 19.03
Ak /m’ 10.77 20.58 477 8.41
KVEHTFH# ) (glom’) 1.90 1.60 1.90 1.90
RO HERE (o fmin) 2.3/150/12~13
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Table 9 Quality evaluation sheet of CBL cementing
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