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Large borehole drilling fluid technology for gas storage wells

in Changqing Gas Field
ZHANG Qin
(Changqing Drilling Branch, CNPC Chuanging Drilling Engineering Co., Ltd., Xi’ an Shaanxi 710018, China)

Abstract: Gas storage is an important means to reserve natural gas strategic resources and allocate natural gas
production, which has good social and economic benefits. There are some problems in the drilling operation of gas
storage, such as wellbore cleaning, wellbore instability, downhole leakage, etc. In view of such problems, the existing
drilling fluid technology is optimized to effectively reduce the downhole complex and form a set of large wellbore drilling
fluid technology for gas storage wells. After using this technology, the yield point of drilling fluid is over 0.3 Pa, which
meets the needs of borehole cleaning. The finished drilling density is below 1.20 g/cm®, and the filtration loss is less
than 6 mL, which ensures the borehole stability. The formation bearing capacity can be increased to the equivalent
density of above 1.36 g/cm® after using the supramolecular gel as sealing agent, the proportion of the lost time dealing
with the complexity decreased from 10% to 5.26 % , which meets the needs of gas storage construction.

Key words: gas storage well; large borehole; drilling fluid technology; wellbore cleaning; anti-sloughing in coal bed;

leak protection and plugging
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Fig.1 Directional well structure of gas storage
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Fig.2 Influential factors of borehole cleaning and

difficulty in field operation
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Fig.3 Influence of drill string rotation on cutting

bed distribution
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Fig.4 Supramolecular gel for leaking stoppage
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Table 1 Effect of inhibitor on the inhibition of

drilling fluid
Fr5 ARFEF BRIk DGR/ %
1 KCl 23.54 12.94
2 NaCl 17.26 10.53
3 HCOONa 16.34 9.41
4 Weigh2 19.76 10.23
5 CQFY-1 16.24 9.86
6 CQFY-2 30.15 18.36
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Table 2 Effect of filtrate reducer on the filtration of
drilling fluid

[C3/PS

TR RWURS B

z o 118 2k 71 %i%/fl% Fugsk  BEIL HEnME/
H/mlL ®R/Y% mPass

1 PAC-LV 76 33 56.58 11

2 NAT20 76 23 69.74 7

3 BLA-MV 76 20 73.68 11

4 JT-1 76 31 59.21 18

5 CMS 76 26 65.79 12

6 CQLS 76 17 77.63 8

220 A, A 1% BLA-MV 5 CQLS f¥ %t
WUk B RRAR R T 70% , BA B9 Y [ DR Ok fE
1, H CQLS X & W 14 K 52 i /s o 255 % &, ik
CQLS 8 - A Z Bk 2R 711
413 BIEH

S35 R0 0] 0 b 2 IR B LB E AT BB B
HOE N EE . fEEK X% WE - +0.1%
NaOH+0.2% 3k 5 +10% CQEY-2) 4 5l A
6 Fffin 2 ok 2 %0 A s I R0 0 g R R ) D R
FnigE K, W3R 3.

R3 HEFEEFREE SRR
Table 3 Effect of plugging agent on plugging
property of drilling fluid
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Table 4 Effect of shear strength—improving agent on

rheology of drilling fluid
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Table 5 Formulation experiment of drilling fluid

Fris B IS s FWHKEE/(mPass)  FhP)J1/Pa JEJHE/mL
1 ¥ 40.1% CQZN+1% CQLS+1% CQFD+5% CQFY-2 14 4.5 7.2
2 R H40.2% CQZN+1% CQLS+3% CQFD+10% CQFY—2 17.5 5 6
3 W A40.3% CQZN+1% CQLS+2% CQFD+15% CQFY~-2 20 5.5 6
4 W 40.3% CQZN+1.5% CQLS+3% CQFD+5% CQFY-2 24 6 4.2
5 HREF01% CQZN+1.5% CQLS+2% CQFD+10% CQFY—2 15 4.5 6.8
6  FW+02% CQZN+1.5% CQLS+1% CQFD+15% CQFY-2 18 5 5.6
7 JEWA40.2% CQZN+2% CQLS+2% CQFD+5% CQFY-2 22 5.5 4.4
8  EHEH40.3% CQZN+2% CQLS+1% CQFD+10% CQFY-2 26 6 4.8
9  HI+01% CQZN+2% CQLS+3% CQFD+15% CQFY—2 18 5 6.3
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Table 6 Rheological properties of drilling fluid

Wizl &M Bk @l

S b S RiBEE/ KGBEE/ Wik, i/ ijﬁ
s (mPass) (mPass) Pa
1 SD-XO0 60 38 28 10 0.36
2  SD—X1 60 35 26 9 0.35
3 SD—X2 68 44 32 12 0.38
4  SD-X4 60 34 26 8 0.31
5 SD-X5 54 33 25 8 0.32
6 SD-X7 65 41 30 11 0.37
7 SD-X8 62 29 21 8 0.38
8§ SD-X10 60 34 26 8 0.31
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Table 7 Pump Flow Rate of different sections

FE g m HERE IR I A

H/(Les?)  d/(Les™)  H/(Les™)
1 SD—-X0 50 52 48
2 SD—-X1 64 56 45
3 SD—X2 55 50 45
4 SD—-X4 55 50 40
5 SD—X5 58 48 50
6 SD—X7 54 48 38
7 SD—X8 50 55 40
8 SD—X10 65 50 41
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Table 8 Drill string speed of different sections

r/min
Ed Ay iipiia e Upiis AR pin D
70~80 70~75 60~70 80~100

6 mL, U5 BN IR V8T 8 4 i A k4 5 pHAE S 8~10,
AT OH X5 MZ M m . B 5 e A
AT At 02 I [R) I B (A0 3 B )2 B ) IR AR % L o
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Table 9 Partial performance of completion drilling fluid

Fs o I 5 #®E/(geem™)  BEKE/mL pHIH
1 SD—XO0 1.20 5 9
2 SD—X1 1.20 5 9
3 SD—X2 1.21 6.5 9
4 SD—-X4 1.18 4 10
5 SD—X5 1.21 6 8
6 SD—X7 1.18 4 10
7 SD—X8 1.19 5 10
8 SD—X10 1.20 6 9
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Fig. 5 Comparison of well diameter before and after

drilling fluid technology optimization
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Table 10 Plugging data statistics of gas storage wells

e 5 BHWEE/(geem®) FrAR/m® £E/MPa RERM/min FREEE/MPa REY %/ (gem™)
1 SD-XO0 1.22 14 4.8 30 3.6 1.42
2 SD—X1 1.22 18 4.8 30 3.6 1.42
3 SD—X2 1.22 25 4.8 30 3.6 1.40
4  SD—X4 1.24 11.4 4.6 30 3.6 1.42
5 SD-X5 1.27 8.5 4.6 30 3.1 1.40
6  SD—-X7 1.20 9 4.9 30 4.2 1.38
7  SD-X8 1.19 7 4.8 30 4.4 1.36
8  SD—X10 1.20 35 5.0 30 4.1 1.41

Table 11 Casing pressure change during squeezing

Rl FABREIBRPEETL

plugging slurry

FAE/m* EJE/MPa  fJERE/min - faJEE K /MPa
1 2.0
2 3.5 4 3.3
4 4.0 3 3.5
5 4.5 10 3.8
7 4.8 30 4.4

Table 12 Casing pressure change during squeezing

12 $hAEZRHMSEIT

plugging slurry

¥ H =

BT ARSI AT BT A 2R

&) /h ZeWIE /D AL/
1 SD—XO0 1492 45 3.02
2 SD—X1 1868 93 4.98
3 SD—X2 2117 155 7.32
4 SD—X4 1696 77 4.54
5 SD—X5 1585 96 6.06
6 SD—X7 1684 59 3.50
7 SD—X8 2119 154 7.27
8 SD—X10 826 26 3.15
9 T 1673 88 5.26

T < Ak Rl 5 2 i) 55 S MR 0 B O 1 11
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