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PropYe L RE, MA 10% mEE, BALAEREE
K BERR.

MNTERLOHE, FHEKLBEKNRPH
BHREARTIAH BT KT AHEMER K
MRk IRE Sy M) ZERTE BRI KCL o A
BEM. HIEMA—FIERFRFHRN, EHHE
EE, FROEENE, AMXSERFHRKEN, #
BB R KRS RE. SREY, X KClm
B7E 3% LR, sTERKREESRUEAK, KT
3% B, MIEBMOPARAKEMAT 15 UL, FE
XH. B, KClImEEHDN 2%.
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Table 1 Influences of additive percentage on the

rheological parameters of spacer

Formula(wow) Temperature n K/(Pas™)
. bient temperature 0.58 0.129
10%Si+4%ZH ™
PO+ A% 85°C 058  0.077
. bient temperature 0.51 0.279
10%Si+6%ZH ™
PI+6% 85°C 046 0218
. bient temperature 0.50 0.360
10%Si+8%ZH ™
%Si+8% 85°C 041  0.334
. bient temperature 0.47 0.460
10%Si+10%ZH *™
7Si+10% 85°C 038  0.448
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Fig.1 Sketch of the drilling mud, spacer, cement slurry in the

annular space and the interfaces in-between

MAERSG (EHRMHFBAKER KM
AN MEMER ERTARMEXNTERTHE
MBRSHOEMME 2 Fion. BEFHE— RS

& 2 R IME LR MR

Table 2 Laboratory data of the rheological parameters of spacer with different percentage of barite

Formula(wow) Temperature Density /kg-m—3 n K /Pa-s™
. bient temperature 0.53 0.32
10%Si+8%ZH+10% barit am
%Si+8%ZH+10% barite 8500 1122 0.39 0.56
. . bient temperature 0.56 0.33
10%Si+8%ZH+30% barit am 1207
POI+ERLL+30% barite 85°C 0.38 0.91
. . bient temperature 0.48 0.8
10%Si+8%ZH+50% barit am
6Si+8%ZH+50% barite 85°C 1292 0.50 05
. bient temperature 0.52 0.72
10%Si+8%ZH+100% barit am 1504
ooIHEALEF100% barite 85°C 0.54 0.39
10%Si+8%ZH+200% barite ambient temperature 1928 0.68 0.31
85°C 0.55 0.47
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BKESH M EE A 1030~1100kg/m?, FTH KR
KREEND 1800~1900keg/m®. Hilt, HFERAM
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Table 3 Laboratory data of new spacer effect on the

properties of the cement slurry

Slurry  Spacer Initial Final Thickening
percent/ percent/ setting time/ setting time/ time/
% % min min min
100 0 155 205 110
95 5 165 200 127
75 25 200 255 142
50 50 235 310 197
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Fig.2 Effect of spacer percentage on the rheological

parameters of the mixture of spacer and cement slurry
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Fig.3 Effect of drilling mud percentage on the rheological

parameters of the mixture of spacer and drilling mud
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Fig.4 Effect of NaCl percentage on the rheological parameters

of spacer
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Fig.6 Effects of stabilizing well wall of different spacer

2.4 FHYMERFPHSELE

EAMRRSHBRFRLES, WLRHRIT
Fia, LREEMAGEMN ILRGLTRAERE
B E WS, B A B A R R,
ENEMBEKAKKIEE. A TIFNHFRE
BRFBSBEORR, RASSRKIEBFT %
t, MBRENPERSHIGRER

= (Ko — K4)/ Ko x 100%

K, Ko, Ka BRIASRAERMKARSEEER,
AT E @I H.

B2 R AFE 4, XA LK FRF MUD-SL #oR
SERMHB, ARAKRRKSRZ, MUD-SP-SL
FOR R S, B AT AL KPR ISR R, 7T
R, BRI B ATRARKRRAK 19%, A
OB RBERE TR 5% b THUMEBERRKN,
XM BRERNES, BEXmBRERED. R/
e T H AT B R KEA RRIERA, "TLAREIEX
RXEMBRK, HMBEBEKRRTMIBETH
55



446 71 ¥

=4 # 2007 & B 39 ¥

4 FENEARFHSEXRYE
Table 4 Laboratory data of new spacer of formation

damage prevention

Core Lab process Ko/mD Kd/mD D/%w
No. MUD SP SL

1 MUD—SL 13397 1089 18.7 138 /[ 78
2 MUD-SP—SL 130.84 11318 13.5 13.2 0.5 6.3
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AR EREXFREHF TR NAY
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Fig.7 CBL & VDL curve of a well between 321~358 m depths

FRAMBEBRSREEERMN 9 SFEHT
) CB12A ##AiAA. ZH43t 8 OHF, K
CB12A-1, CB12A-5, CB12A-8 = OH#HABHRNE
W (NSP), AXfthil, H'E 5 0P, —OERT
KM BRIKR AT ER (USZ), AR ERAR
K LUEE RKRE R ER (Fw/SL), AMOME
FT SNC i E#, RRHEMEAHRERLE 5. ]
B, EAFRANERE, KERKBKEMANSE
W, F1AERSRBARE (ERABRLHEHB
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Table 5 CBL & VDL data of CB12A wells

CB12A-

Well No.
1 2 3 4 5 6 7 8
drift angle/° 34.5 44.5 42.9 41 34.4 50.6 30.8 42.7
spacer NSP Fw/SL Fw/SL SNC NSP USZ SNC NSP
qualified rate of No.l interface/% 100 100 92 100 100 90 95 100
qualified rate of No.2 interface/% 96 30 44 50 95 56 42 85
length of mixed slurry/m 15 70 97 106 60 98 63 17
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B4 k) JLEAE) 100%, RERE, #2 FESR—
FAKREHHL, RERBRHT 40%~50%. 7]
B, SRWEBNREEFRERE T2 BEHK
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Hint.

# 6 CB251E A5 3% M N H Mg
Table 6 CBL & VDL data of CB251E wells

Well No. CB251E-
1 2z 3 4
drift angle/° 23.51 42.80 46.54 96.30

spacer NSP NSP NSP NSP
qualified rate of No.1 interface/% 96 97 100 93
qualified rate of No.2 interface/% 91 93 95 82

length of mixed slurry/m 30 31 18 35
4 & it

AE MM b O R K S B R
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RCRER. EXHRATER SRR RAANE
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INVESTIGATION OF THE PERFORMANCE OF A NEW RECIPE OF
SPACER FOR SEA-WATER DRILLING FLUIDS BY MEANS OF
LABORATORY AND IN-SITU EXPERIMENTS Y

Zhou Jifu*?) Liu Dongging**
* (Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)
t(Offshore Drilling Company, Sinopec Shengli Petroleum Administration Bureau, Dongying 257062, China)

Abstract Spacer is one of the crucial factors influencing the quality of well cementing. It is particularly
important to choose right ingredients of the spacer for well cementing in sea-water drilling fluid. The paper
proposes a new recipe of spacer and studies its performance in laboratory. The experimental results demonstrate
that the new spacer works well with the environmental fluids, such as sea-water drilling mud, cement slurry
and salty water. It can stabilize the wall of the well. And, with carefully chosen solid particles and surfactants
in the recipe, the spacer fluid can efficiently used to wash the wall of the well, especially, for the mud cake.
Furthermore, in-situ experiments were conducted in Shengli Oilfield, Shangdong Province, China. The results
show that the new spacer fluids can shorten the mixing length of the drilling mud and the cement slurry, and

can evidently improve the quality of the second interface of the cement annulus.

Key words well cementing, quality of well cementing, spacer, cement slurry, sea-water dulling fluid, annular

displacement
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