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Study on Shallow Formation Cement Slurry Performance in Deepwater Drilling
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Abstract: For the problem of reverse temperature gradient in shallow formation cementing for deepwa-
ter drilling, the thickening time, compressive strength,and rheology of cement slurry at low temperature
were analyzed. The results indicate that an obvious long thickening time,a slow development of compres-
sive strength and a poor rheology were observed at low temperature. Since the temperature simulation
method in deep water cementing experiment is different with that of onshore, this paper presents the meth-
od for predicting bottomhole circulating temperature (BHCT) and bottomhole static temperature (BHST).
Test equipment to measure the performance of deepwater slurry thickening and static gel test equipment
were designed. The deep-water slurry formula with different densities was developed,and the performance
was tested. The test results indicate that the cement slurry has a rapid compressive strength development at
4 °C (4 MPa/16 h),a good rheology,anti-gas migration ability and no sedimentation. The cement slurry can
meet the requirement for cementing the upper casing string in deepwater wells.
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Table 1 Temperature effect on cement slurry rheology

R /C $300/4200/$100/46/63 ¥APEREEE /Pa s 1) J)/Pa

40 119.0/76.0/43.0/2.5/2.0 0.114 2.555
20 134.0/95.0/51.0/4.5/3.0 0.125 4. 854
10 151.0/107.0/53.0/12.0/7.0 0. 147 2. 044
5 162.0/113.0/55.0/17.0/10.0 0.159 0. 766
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Table 2 Composition of cement slurry with different density

kg« L1 DZW/g PZ/g DWD-1/g DWF/g DWZ-1/g K/g DWC-2/g G603/g
1.2 30 70 1 4.0 3 100 100 0.1
1.4 25 35 1 4.0 3 74 100 0.1
1.5 25 25 1 4.0 3 70 100 0.1
1.7 20 5 1 3.5 3 57 100 0.1
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Table 4 Thickening time of cement slurry(1.5 kg/L)
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Table 3 Thickening time of cement slurry(1.7 kg/L)

at different temperature

BALL B i) /min

B L

30 °C 20 C 10 C
0.4 107
0.8 122 101 158
1.2 136 173 238
1.5 166 312 336
2.0 234
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at differnet temperature

BALL I i) /min

RHERN A 0

30 C 20 C 10 C
0.5 160
1.0 90 101 224
1.5 96 167 321
2.0 192 228 403
2.5 256 325
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Table 5 Thickening time of cement slurry(1. 4 kg/L)
at different temperature
B4 AL I} 18] / min

BRI 2

30 C 20 °C 10 'C
0.6 170
0.8 203
1.2 117 287
1.6 113 183 408
2.0 167 227
2.5 249 284
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Table 6 Thickening time of cement slurry(1. 2 kg/L)

at different temperature

B AL} i) /min
RHE I

30 C 20 °C 10 'C
0.5 198
1.0 152 264
1.5 134 213 302
2.0 165 308 420
3.0 258 =>420

2.2 KiBEREE

I T AN TR 55 BE K e S P JOK P A 1E 4 °C 4%
R FR4 16 h G R PUR IR AL AR LA 3.

MIEL 3 AT A M 2 28 BE R N R 0. 800 4 =
L. 6 V0 o AN [F) 25 BE 7K Y8 3 T JE K Je A1 F= 97 16 h
Ja BRI 5 R A e AN () B 010 T e ok 15 T R
ZRBE AN A 23 5 0 K Je A Y BT B

R UE K PR PR AEAR I T 30 L P T A [
W BEAKPESK I K e A0 AE 10 “C TR 19 56 BE 2 g8 17
DL-ZRILE 4. MIE 4 nTLAE L AE 10 CHRE T .
A T) 68 B 7K e H BT B ROK I8 A 14 5 B BE R 45 1 AR
SE S AES K JE IR B BB S SR IIRE

2.3 KiERREM

I T A [R5 B2 K e 3 AE 20 °CTR I i AL [+
W T B 1.5 ke/ L BK PRI AEA Al 2T
RS PERE &5 R I 7 MR 8.

M T AT LU AN R B K IR AE 20 CIRE
TR AL

x7 AREEZEEKRRITEMER(20T)
Table 7 Cement slurry rheology with different density(20 ‘C )

kf‘-%,/*l $300 $200 $100 #6  $3 ﬂﬁ%?/ ﬂjiﬂ/
1.2 134 92 51 10 8 0.125 4. 85
1.4 105 74 44 6 5 0.092 6. 90
1.5 125 80 50 11 9 0.113 6. 38
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Table 8 Temperature effect on cement slurry rheology(1. 5 kg/L)

R/ C $300 $200 $100 $6 $3
20 125 80 50 11 9
10 136 86 52 12 10
5 140 91 58 13 10
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Table 9 Stability test results of different

density cement slurry

IKVEAT L /g + LT

A - - -
1.2 kg/LY 1.4 kg/LY 1.5 kg/LP 1.7 kg/L®
1 1. 185 1. 376 1. 496 1. 692
2 1.182 1. 38 1. 485 1. 690
3 1. 183 1. 375 1. 500 1. 691
4 1. 186 1. 370 1.503 1. 692
5 1.193 1. 391 1. 506 1. 697
6 1.192 1. 382 1.510 1. 690
7 1. 201 1. 403 1.511 1. 703
8 1. 196 1. 395 1.516 1.702
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