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Drilling Fluid Technology for Ultra-Long Horizontal Section of
Well Hua H50-7 in the Changqing Oilfield

HU Zubiao, ZHANG Jianqing, WANG Qingchen, WU Fuping, HAN Chengfu, LIU Weirong

(Changgqing Drilling Corporation, CNPC Chuanging Drilling Engineering Co. Ltd., Xi’an, Shaanxi, 710016, China)

Abstract: Well Hua H50-7 is a horizontal well with an ultra-long horizontal section in Longdong area of
Changqing Oilfield. The ultra-long horizontal section as well as the expected mudstone intervals and faults bring
difficulties in resistance reduction, wellbore cleaning, prevention of the mudstone layer from collapsing and fault
leakage prevention and plugging. The goal involves optimizing the water-based drilling fluid, the lubricity and
inhibition of the water-based drilling fluid are improved to reduce friction and resistance and prevent the mudstone
layer from collapsing. Different technical measures for leakage prevention and plugging were developed, depending on
the severity of leakage to solve problems of fault leakage prevention and plugging. By applying the optimized water-
based drilling fluid and adopting the developed leakage prevention and plugging technology, the drilling of Well Hua
H50-7 had been smoothly completed. During the drilling process, the lubricity and inhibition of drilling fluid were
stable. Compared with the adjacent wells using the original water-based drilling fluid, the resistance encountered in
drilling string and casing running wassignificantly reduced. Lost circulations occurred were successfully plugged
without the problem of borehole instability. The successful drilling of Well Hua H50-7 showed that by optimizing the
formulation of water-based drilling fluid to improve its lubricity and inhibition, and adopting pertinent leakage
prevention and plugging technologies, problems can be solved. Further, the problems involved in drilling the ultra-long
horizontal sections of horizontal wells in Longdong Area, such as borehole instability, severe mud-making in the
horizontal section, and difficulties in lost circulation control in the horizontal section could be solved effectively. At the
same time, the successful completion of this well provided experience for drilling longer ultra-long horizontal section
horizontal wells in the future.

Key words: horizontal well; water-based drilling fluid; drilling fluid performance; lost circulation control; plugging;
hole cleaning; Well Hua H50-7; Changqing Oilfield
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Fig.1 Actual casing program of Well Hua H50-7
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Table 1 Water activity of different inhibitor solutions
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Table 2 Recovery rate of cuttings in different inhibitor solutions

HIE IR, %

Bl PR LT, %
— Z
CQFY-3 56.46 41.78 12.57
NaCl 39.84 18.52 21.53
KCl 43.46 22.66 17.86
HCOONa  36.14 19.13 24.71
HCOOK 44.74 23.61 19.62

FREMEL, TR
% CQFY-3 NaCl KClI HCOONa HCOOK CaCl,
10 0917 0.931 0.942  0.941 0.957 0.942
15 0.864 0.898 0.908  0.929 0932  0.908
20 0.711 0.868 0.898  0.912 0.904 0.899
25 0.696 0.835 0.883  0.8887 0.883  0.884
30 0.522  0.798 0.864  0.863 0.861  0.793
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Table 3 Rheological properties of base slurry before and after
adding different tackifiers

IBVEREEE B/

e Jy (mPa-s) Pa I g6 43 LSYP
Ere 4 12 2.5 022 2 1 0
$4%+0.3%CQZN 14 8.0 057 7 6 5
H+0.3%XCD 17 8.0 047 6 4 2
HA¢+0.3%PAC-HV 19 7.5 039 5 3 1
FAK+0.3%CMC-HV 19 6.0 031 3 2 1
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Table 4 Rheological properties of base slurry after adding differ-

ent dosages of CQZN compound tackifier

CQZNJNiE, % YAVEESEE/(mPa's) ZhU111/Pa SH¥BH g6 ¢3 LSYP

0 12 2.5 022 21 0
0.1 12 4.0 033 4 3 2
0.2 13 6.0 046 5 3 1
0.3 14 8.0 057 7 6 5
0.4 17 10.0 059 9 7 5
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Table 6 Lubricating coefficient reduction rate and apparent vis-
cosity of base slurry before and after adding compound

lubricants
— HEREEY FMEE/
FEAGE, % (mPa-s)
B 40.50
FEIRA2%H T T A+4%iE I C 80.39 48.03
FEIR A% T A+3%iEH FIC 82.78 49.32
HH A% ) A+ 2% R C 87.62 50.78
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Table 5 Lubricating coefficient reduction rate and apparent vis-
cosity of base slurry before and after adding different

lubricants
3] W RBRRR, % FWAE/ (mPa-s)
I 40.5
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Table 7 Rheological properties of different water-based drilling

fluids
 FRNEHEE PAEREEE -
Bigb R R e s #6 ¢3 LSYP
(mPa's) (mPa-s)
ik 34 22 12 055 6 5 4
B 34 26 8 031 3 2 1
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Table 8 Appraisal results of inhibition of different water-based

drilling fluids
AR % i 1Tt
HIR N T OEROKIEE
—R /e %
ik 98.64 76.82 6.53 0.5~0.7
B 89.81 53.17 14.71 0.8~0.9
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Table 9 Appraisal results of anti-pollution performance of differ-
ent water-based drilling fluids

BIR SciF REEEE/(mPa-s) $EPEZRGRE/(mPa-s) APIJEZR H/mL

V5 YT 34 22 2.5
Pk

YA 37 25 3.0

V5 YT 34 26 3.5
A
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Fig.2 Test results of adhesion and tensile strength of
supramolecular gel
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Table 10 Appraisal results of plugging effect of fiber curable com-

posite plugging fluid
o L ARJERE T/ MPa
SRR (kg L) ) ] ]
1 mm284% 3mmZ4E 5 mmI4g
1.25 5.4 4.1 1.2
1.30 6.0 4.5 1.5
1.35 6.2 52 1.8
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Table 11 Annular pressure loss and equivalent circulation dens-

ity at different well depths and horizontal section lengths

B KorBk  EMEIREFE/MPa = %:ﬁﬂzgﬁ/
R gl )
%1 A2 KA1 2
2 178.00 0 2.405 1.293 1.47 1.32
2678.00  500.00  2.641 1.421 1.49 1.32
3178.00 1000.00 2877 1.548 1.50 1.33
3678.00 1500.00 3.113 1.676 1.51 1.34
4179.00 2000.00  3.439 1.803 1.53 1.34
4678.00 2500.00  3.585 1.931 1.54 1.35
5178.00 3000.00  3.821 2.058 1.55 1.36
5678.00 3500.00  4.057 2.186 1.56 1.36
6178.00 4000.00 4294 2314 1.58 1.37

s S LR AR B 4 9 1.35 kg/L, ¥ATEZEE 930 mPa-s, HERE
H33 Lis; S22 R8I 8 M 1.25 kg/L, $AMEZE 422 mPa-s,
HERN25 Lis,

REEARR AN R 0% B2 s AR I IR VS TS P 0 T, 36 Y
FEACHE &, DARRAC Y SR A%
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Table 12 Drilling fluid properties in different horizontal hole sections

HB/m LR /s FH/ (kg L) APIJER Ht/mL BY17i/Pa ML g6 93 LSYP  KIEE
2 178.00~3 678.00 52~55 1.25~1.30 3 7~8 0.50~0.60 5 4 3 0.65
3 678.00~4 900.00 55~60 1.30~1.33 3 9~10 0.50~0.60 7 6 5 0.59
4900.00~5 642.00 47~52 1.23~1.24 4 5~6 0.40~045 4 3 2 0.67
5642.00~6 266.00 55~62 1.23~1.24 2 10~12 0.50~0.60 9 8 7 0.62
52 HMRIEM
52,1 BERMBCEEHF 100
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Fig.3 RIH frictions in horizontal sections of Well Hua
HS50-7 and adjacent wells
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Fig. 4 Solid content of drilling fluid in horizontal sections
of Well Hua H50-7 and adjacent wells
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Fig. 5 MBT of drilling fluids in horizontal sections of Well
Hua HS50-7 and adjacent wells
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