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Abstract: A new kind of nano cement-based plugging material has been developed to meet the actual needs of the

performance of wellbore protection materials in deep drilling technology. First, through analyzing the performance

results of different types of cement at the same temperature, Grade G oil well cement was determined as cementing

material; second, based on the performance defects of deep drilling wellbore protection and plugging material, special

fiber and nano materials were used to improve the mechanical properties of cement slurry, and the early strength agent

(ZQ) and the water reducer (GB) were selected as additives for orthogonal experiment, which led to the development

of the optimum formula of cement based wellbore protection and plugging material. Finally, its main performance was

analyzed and evaluated. The results show that the material has good fluidity and excellent mechanical properties, and its

comprehensive performance can meet the needs of wellbore protection and plugging in deep drilling.
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Table 1 Basic properties of P.O32.5R cement and

grade G oil well cement paste
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e KK L A?ﬂilﬁ“?ffi W??%%H/ oy
(W/C)  #hfE/em min
MPa
0.5 20 20 9.5
P.0O32.5R 0.55 23.5 37 7.2
0.6 26.5 48 6.3
0.5 22 40 9.4
G Gk 0.55 23 55 8.7
0.6 28 85 7.9
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Table 2 Performance parameters of basalt fiber

HAR/pm K /mm W/ (grem ) SRR T/ GPa P /MPa Wrdfm e/ Fed iR/ C
13 6.9.20 2.65 93.1~110 3800~4840 3.1 650
R3I WAL KEESERM KRR
Table 3 Effect of basalt fiber on properties of cement composite base fluid
UK E/mm  FHBE/Y WERSE/cm TTHEM/min FRABURTREE /MPa BUdTHREE /MPa  BF PR/ MPa

0 27 105 8.1 1.01 0.2

0.3 27.5 105 6.8 1.32 0.3

0.5 28 138 7.1 1.42 0.3

. 0.7 29 107 7.6 1.82 0.5
1.0 28 131 7.7 1.63 0.4

0.3 27 116 7.2 1.62 0.3

0.5 27.5 125 7.4 1.78 0.4

’ 0.7 28 121 8.7 1.92 0.6
1.0 26 135 7.3 1.67 0.5

0.3 24 109 6.4 1.92 0.5

0.5 22 113 5.6 2.21 0.7

20 0.7 21 90 7.2 4.3 0.8
1.0 20 112 6.8 3.5 0.6

T = 7K I e S 7K 5 [ AR BORE 5 (R e ARy BRI T34 ) 22 EE L 0.6 5 [ AR EE SRy K e AR JRE B J5 ik LU, O 82 25 56 JBE 00 5 e 1) 2

HF72h

H1 2 3 TN, 2F 448 A Jm /K U A 9 AR X T 4
Bl C D7 329 B g o X 2 R IR D AR ol £ 24 A

I3 B R, REAS A A5GES B 2 R S5 V5 A, ek 2D 7K
PR = e S | W) ) L e A o



10 AR TR

2021412 H

AE . Wi B RS ol AR 4B AR R, KN
20 mm [ £F 2 198 AR 45 3% 000 i ik 8 3 B
RS, AFL X A1 Rt B RS2 TH B B s B iy
0.7 % I AL HT 5 B 4R 15 3.26 %, BF 24T IR 0 4R v
T 3% 3k EE S T A 4K K R K R
bl g KA R R EORBT R 4y A K B K
TR BN PSS o AR YRR B Bl 2T 4R
o, 25 R e T B B SR R B ) S e R R
RIS AR AR RB R R 0.7% . ST HIEH,
YL A G UL TCIT 40 A 0 R A BB AE 2R TR R
AL ) SRR A K UK AR A TRDRG 4
HEOR AR S B B e D SRR Y A I B RS AR
AL PN B 2 5 5 B RIS, £ 4 B A K A i A
T IE A A L T I R N e a2 v SOk S VA A R
B, A A ORE Y B A ik B B ST R o B XA IR R
T, AR YL i 45 0 T B RGBT
SR K, A AT OR Y 2 A N B 4 R 25 L L AL
B3 2 | T 5 SO R B B RIS .

TE o RE R LR SR 0 N BB A AR T A K 3
AR AR T PR AR, 4 H 2 FE IS 25 B4 K A e v
WG B R R, A — IR RRAE . ZE A AN TR
KIEFHERIERE LB, 4L H 9 mm K . 0.7%
B oA
2.2.3  YUKM R BE

28 3 /i SR B B 98 & B, 100 C4& 1 F B A K
PRI WAE ALF 2 o H B S5 IR i PR E &%
B — 22 FZ R, R T I A 9 KRR DL R A K TR
S RF AT BT

YUK FE RPN, b R B, BT kLl K T
P, B % YE 78 7K U8 Uk 18] 40 /1N FL B 34 Ak K Ak 2
Az o R A8 R B4 7K A T T S 5 G , AR i 3 A % S
5y 2E ke . IR fr B, BB NS 5 2T Y A [ 4
A N BT 1 S 4 R R B R D B i 5 K U
A SPERE L LL G BAm I K + 20 %6 By IR +
0.7% R 46 (W/C=0.6) Jy B & F W, ik 5 % e
T3l g ok R (40K SiO,, 48 >k MgO K 4 K
ALO,)FE 100 CE T X 470 BE 3 U A4 RHDT T 58 B2 11
S, HSE AL G 1R 1 TR o

H T 1 R] 0, Bl 40K b RS B 00 38 0, SR AR e
J iR R 2 3 00N PR A S AR R e, 2 gk
MEHE EE<T0.1%0 I, KR 3 5 A MR R 58 B 45
0SS, U A K ALO, 1S AN A BT R

10.0

9.5 KS10,
9.0
4
8.5
8.0

7.5

BRAR DU S /MPa

7. 0 éw*AlZOS

1

0 0.1 0.12 0.13 0414 0.5
SRR /%
Bl RRMKHAHEATRERERERETH

Fig.1 Changes of compressive strength of pastes with

6.5

different nano materials
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Table 5 Results of orthogonal test and range calculation

(e fiE A B C D
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FR AP I /M Pa
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YiromE /MPa
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BY 245 ik /M Pa
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