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Performance optimization and preparation of drilling mud

for water sensitive formation
DAI Wanqing, XUE Yan, YAN Qiaoyun

(The First Geological Exploration Institute of Henan Provincial Bureau of Geo-exploration and

Mineral Development, Zhengzhou Henan 450001, China)

Abstract: In reference to geothermal wells in water-sensitive strata in Xuchang city, Henan province, and based on the
analysis of the composition, hydration mechanism and drilling mud performance requirements of water-sensitive strata,
drilling mud with small filtration, low density, good rheological property and strong inhibition was specified for the
water sensitive formation. Based on the literature and field experience, the components and their concentration for mud
preparation were preliminarily selected, mud performance was determined by laboratory test, and component
concentration was optimized by orthogonal test range analysis with the final mud make-up optimized. With field
verification and adjustment, the mud formula suitable for field use was finally determined. field test has proven that it
met the drilling requirements of water sensitive strata with good effect.
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Table 1 Stratum of the geothermal well
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N, Rt ik dep b 714.7  286.6~1001.3
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Table 2 Mud performance index
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Table 3 Cause analysis of the drilling problems
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Table 4 Identification of the rock and mineral contents of water sensitive formation components
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Table 6 Orthogonal test results and range analysis of the mud

P45 A B C D T kR /s JE 2 B /[mL+(30min) '] Je 2 )2 /mm
1 1 1 1 1 21 12 1.00
2 1 2 2 2 25 10 0.80
3 1 3 3 3 29 8 0.60
4 2 1 2 3 20 13 1.10
5 2 2 3 1 23 9 0.70
6 2 3 1 2 27 9 0.80
7 3 1 3 2 19 8 0.90
8 3 2 1 3 24 8 0.80
9 3 3 2 1 26 7 0.60

K1 75 60 70 70
K2 70 72 71 71 D214 K N Z F A 414 : B1A3D1C1
K3 69 71 71 73

K1 25.00 20.00 23.33 23.33 A3/A1 (69—75)/75=—0.08

K2 23.33 24.00 23.67 23.67 B3/B1 (71—60)/60=18.33

K3 23.00 23.67 23.67 24.33 D2/D1 (71—70)/70=0.01

K2 LK A3 B1 C1 D1
R 2 4 0.4 1
K1 30 33 29 28
K2 31 27 30 27 84 RN R RLA S :B3A3C3D2
K3 23 24 25 29

K1 10.00 11.00 9.67 9.33 A3/A1 (23—30)/30=—123.33

K2 10.33 9.00 10.00 9.00 B3/B1 (24—33)/33=—0.27

K3 7.67 8.00 8.33 9.67 D2/D1 (27—28)/27=—0.04

K2 ALK A3 B3 C3 D2
R 2.5 3 1.7 0.7

K1 2.40 3.00 2.60 2.30

K2 2.60 2.30 2.50 2.50 7.3 e K JREFE N &R L4 & : B3C3A3D1

K3 2.30 2.00 2.20 2.50

K1 0.80 1.00 0.87 0.77 A3/A1 (2.3—2.4)/2.4=—0.04

K2 0.87 0.77 0.83 0.83 B3/B1 (2—3)/3=—0.33

K3 0.77 0.67 0.73 0.83 D2/D1 (2.5—2.3)/2.3=0.09

A LK A3 B3 C3 D1

R 0.1 0.23 0.14 0.04
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Table 7 Performance index of the new formula mud

W/ i) B KAt/ TR/

(geem™) s [mL+(30 min) '] mm

pH{E

1.04 24 8 0.8 9

4 EFLBEHR

M A I 500 m TGRS B, 2R 1 BT BC T U 2K B
#E o HEXS 500 m TS DK B PERE PR BL B
HRAUCRAER O

(1) 7 BEJ7 Je K (9 3 5 IR T 4.6 06, T > A &
WA T 46.7 00, B AR 10 PR WRRE B9 T 568 1 T
F 35 B C J7 PR IR R TR B i O M R IR B AR T
P N AT 3 A5 & U8 IR D8 O i ROR I .

(2) i 7 BC 7 P I, i o ), a3l 3 ]
W2 I SSOR T A Bl R Al B R ] O I
B B T

(3) ALK B 753 2B R e, oK 1 1 B4 A A
B R B SE R

(4) 2 5 B Sk oK P B D S L U £ 55 R IE
ARV

Rl QU DR E A IRV S V& SN TP S
HF O L& S,

SEERUE R, AT AP BHR G E Y, IE AL
1B A 22 0 BTk 0 R 1 ISC T LU A9 2 v R Y B IR
PRI 5 Al I AR I K 5O R Bl R TR R, 2K
R

5 #iE

(1) 7R BB 3 2 B %, 3 T A AT R AR 5 oK
JE I BE AN F I, 90 B R 2 ) ORG24 vy DB 2k
R A FBA SR 2 B L4 Ae  FLBEBTER B
BT Al Sk i B e P B REAT RGBT A R IE S DL

(2) A T50 H K S o JZ B9 3 28000 DA e A
PR S TR BB, M J= K i B8 4
B KA BT DL T o T e N D 2



55 A8 44 1130 AT DRAE < KA b 22 il R R 3 1 e AL T o T 27
*8 FWEFAREEAMNBEHHEEIBARREREEI L
Table 8 Comparison of drilling results and mud leakage before and after using the new formula mud
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