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Application research on improving cementing quality

under incomplete displacement condition
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Abstract: With the deepening of exploration and development, the completion depth of the ultra-deep well during the
final stage cementation has exceeded 7400m. The complex geological structure and variety of borehole structures
bring many quality control difficulties for cementing. Liner cementing has the characteristics of “two highs, one
small and one low”, that is, high risk of leakage, high working pressure, small displacement of slurry and low
displacement efficiency, leading to incomplete displacement of slurry during cementing. Through a field case of
application of cementing technology in Shunbei Oilfield, this paper investigates the method to improve the cementing
quality under the condition of incomplete displacement, so as to improve the cementing quality in this block and
increase the service life of oil wells.
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Table 1 Drilling data of some wells
- e PR/ ESRRGE/, BERST, BHSGME/ TR/ HEHHEE/ kL 55 it T 1/
b Ji B4t m mm mm m mm (m® *min~') (m® » min~ 1) MPa
JF Y1 bRl miE 8395 215.9 177.8 7414.0 259. 10 1.0 1.0~0.3 15~8
W7 Fr1 7570 215.9 177.8 5308. 0 226. 70 0.7 0.7~0.3 18~12
Hs5-4H  #51 7395 215.9 177. 8 5292. 0 234. 40 0.8 1.0~0.3 19~11
I P2H B 1 7405 215.9 177. 8 5299. 6 225. 60 0.8 1.2~0.3 22~13
H1-11 5 2 7576 190. 5 168.3 6473.9 203. 20 0.7 0.8~0.3 17~11
H1-13 ¥ 2 7487 190. 5 168.3 6412. 0 201. 42 0.6 0.8~0.3 18~15
H1-14 i 2 7580 190. 5 168. 3 6489.0 209. 50 0.5 0.8~0.2 18~15
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Fig.1 Caliper logging curve of Well Y1
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Fig.3 Dispersion effect of fibers in mud after high temperature curing
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Table 2 Compatibility test of high performance spacing fluid

OO wsh Hik
y AR AL o
B %k (93 °C X 20 min) B/ ET@/
cm min
100 %0 Hij B 84/53/40/26/5/3 23

BV s I =25+ 75
BV ¢ i =50 = 50
B B =75+ 25
KPR + HEW =25 75
TKIEHK * BB =150 50

180/130/105/87/32/24 28
120/70/30/21/8/7 28
65/35/25/14/2/1 26
145/90/71/46/10/9 21
149/92/76/51/20/18 25
TR : R E =75+ 25 140/85/66/43/12/9 26
IRV BB B =111 105/61/45/29/8/6 24 =>420
JKIRH : W G5 =722+ 1 255/176/151/125/87/76 23 =>400
100 %7K Je3 155/95/72/45/9/6 22 336
100 % £l 50/30/25/15/7/5 28
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Fig.4 Phase-solubility thickening curve
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Table 3 Compressive strength of the mixture of spacing fluid St > Bl L e ok g
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and cement slurry at different ratio after curing
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Table 4 Basic performance data of cement slurry
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Table 5 Thickening experimental data of cement slurry systems

R/ A F AR R B BE X R B [E] / min
(gecem™?) 30 Be 70 Be 100 Be
1.91 319 320 320
1. 88 340 341 341
1. 95 288 289 289

I/ APIR/KE A W
(g - 7S B LA AL /tmL (30 W/ O/
cm™?) min) ] mL cm
1.91 >>300/195/128/73/6/5 40 0 21
1. 88 295/183/112/69/5/4 41 0 22
1.95 >>300/215/143/91/11/10 42 0 20

H: APT R K s U 25 1 4 135 °C X 6.9 MPa,

VE . K U8 3 IR R B AL 52 B A 7 B 135 °C X 120 MPa X 70
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Fig.5 Cement slurry thickening curve
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Fig.6 Down-time thickening curve for reducing temperature
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Table 6 Strength and settlement stability data

moE oK B DURE R E T
HEE/ U/ [i2is ¥ (500 mL
(g MPa i/ X2 h)/(geem )
cm™?) 48 h 7d GPa T+ r T
1.91 21.5 23.5 6.9 1.91 1.91 1.91
1. 88 19.5 24 6.8 1. 88 1. 88 1. 88
1.95 21 25.5 6.9 1.95 1.95 1.95
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Fig.7 Strength development curve of cement slurry
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