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Abstract: Well Hua H90-3 is an ultra-long horizontal well deployed in the Longdong National Shale Oil
Demonstration Area in Changqing Oilfield. Due to geological migration, the horizontal section of the well has a
discontinuous reservoir with faults in it. The pores of sand bodies are well developed, and the pressure-bearing capacity
of the formation is low. In addition, formation fluids are active, and the plugging fluid cannot be retained or solidified
after dilution, which increases the difficulty in plugging. In view of the above technical difficulties, the equivalent
circulating density (ECD) monitoring technology was applied to prevent lost circulation in advance, and the plugging
while drilling technology was incorporated to improve the efficiency of plugging. Moreover, curable and water-
blocking fibrous working fluids for lost circulation control were developed to achieve the one-time sealing of the thief
zone in combination with the precise positioning technology, so that the key technologies of lost circulation prevention
and plugging were formed for the ultra-long horizontal sections of shale oil. The on-site application of the technologies
made possible the successful drilling of Well Hua H90-3, with a horizontal section length of 5 060 m, which set a new
record for the longest horizontal section of onshore horizontal shale oil wells in Asia. The research showed that the
technologies could provide a technical reference for the drilling of horizontal shale oil wells with ultra-long horizontal
sections in China.
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e 2R S TR SR U ot 1 1 2 T 45 e, A DR KO
B it T
2.1 YHEBARZESMZHFAR

PG IR TEAE 58 HLIC B L & HAME IR i
T, DA B T HE S | 2 B R M R A DG, BT L
VEREA BRI K 1 S 8O W T RE, AR AE B R 1
IRV Bt e Gl it 1o A PCTh H BUA Il K SE B K
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Fig.1 Lost circulation warning signs for pump rate and
drilling fluid density
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B R ARG, T 2 R R A R,
i VL 1 P L 6 B A A 1 F B AR AR 22, RIICBE &5
S, TEHLBH R M 2 IR R “ kg, PR AT DAAR
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Table 1 Pressure-bearing capacity evaluation for seam
plates of working fluids for plugging while drilling
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0.5 mm%ZEt 3 8
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1.0 mmZER
306X W-5+8%TX-3 At 3 10
2.0 mm#EHR 3 15

TE: 7E60 CIRE T ITHrBE R4 IR TR

H 1AL, 5 5 2k 1 2.0 mm 484, 7% 60 °C
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Table 2 The effect of plugging materials on drilling fluid

CQSP-RH
Ky ros FNFERE,  YBYEFREE/ ) y/ %a%‘f]lf
(mPa-s) (mPa-s) Pa Y8R /mL
PURHT  36.0 25.0 11.0
JEK N 32
WRE 340 23.0 11.0
il e te
VIR s 3s.0 260 120
iR 1 2.8
e WRE 355 24.0 11.5

T IR A IR EE90 CTR IR 16 h, EIREE60 CF I AR
PrAE.
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) ARG E , Hom s 8 R R, &
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241 R I AR A4 AP A L%

D) B A SERD . Bk BE K 78 AT [ AL £ 2 3% U T
PRI, 13 H 20/40 B 9 20t A Jerb 1F b H S 1%
o B S Rb AR vk Ll — s Y BRAL 2 b
PRI, 8 A1 S ib 2 18 TR — Fh 2R HRORE, 2R R R
K e TR K, 7E 2R T TP BURR [ Y K AR )2, il L
HA ARFRE, DAIE TR MRSt

A BERD A R R AR, 7F 86 MPa JE T
W/ T 2.1%0 S~ T PREBH 7K Y ] [ 4k £F 2 3%
s TAEW A PERE, e 7K Ak F 5 b 2 i AAS [
IR M A D R 2 TP R TE .
A M K+4.0% H ++0.1% PAC-HV . iR 56 )57k
PR AL 4 h, B4 3, 45 500 mL, 78 = M 4%
£ (10 000 r/min) 2 B A 5%, 10%, 15% Fl
20% Ry ek M A P h, B FE 5 min, 8] A 500 mL &
T B 30 min, B B 200 mL # 2 FE FE H
200 mL (Y% B, THE LR B R 2%, S50 3,

=3 BMEAERHNIEEMHITFNER

Table 3 Suspension property evaluation of modified
quartz sand

B

e iyl T
i, % (kg'L™") (kg'L™)
5 1.05 0.02
10 1.06 0.01
15 1.07 0.02
20 1.07 0.03

e R 1,01 ke/L, I35 65 s,

B3 AT, B A A 5%, 10%, 15% Fl
20% Mok MG S RD, B E 30 min 5, bR % 22
Ap ANHETE 0.03 kg/L, MRIETCUTVE, BME £ S b 43
TEHAR A, (H A S b in it 20% B AR T & AT
LRI RV BE 1 PS8 e D)L o N
20%.

2) K EER Y . 2 B K R AT [ b 27 4 3 s 1A
TE A 2 B, K 20 BT 4 R AR U107 S SF- 1) 26 T K
Be7E TR 7 Az 4 B AN AT, (38 U AR W AE e )2 1Y
U % B B /N, SEIER B . A, A KA

A3 s TARIEAL S, 27 4 n] 2 s 6] AR 25
Hay, B i [ AL S5 B B, B AR U A oK o3 1
S 4 i BB, S TR AR B o B, O T IRIE
T A B i A T AT PR 2 A, 5
IK I3 TBCET A - X 3 T AR AL A R E S, A
PeoK oy HEET M i, 45 2R I3k 4.

R4 KDBAEMENERTIERRZ RN

Table 4 The effect of the dosage of water-dispersible fiber
on rheological properties of working fluids

A4, % TARM IR B /om TAERAD]J)/Pa
0 25 24
0.5 23 26
1.0 22 31
1.5 21 35
2.0 21 40
2.5 20 44
3.0 19 50
35 15 60

i ¢ 4 n] S0, K o BUZE 4k /Y KT 3.0% B,
Ylm TAEW A ol B AR 22, 2] 1 K 3 e 61
FAE 4 35w T AR 2 0 B 28 KUK, SR T Bl
fiti .o PUL, 7K 5 BUEF 4 e &8 2.5%~3.0%.
242 ik TARR B BAF L

3 2 A 3 DG Ak ) N AR 2 R C 45 AR, B
€ BH K Y AT [ Ak A 4E B e AR WA S T R
50.00%~55.00%G /K &+0.08%~0.10% BH /K
F+10.00%~ 15.00% I8 4% 71 +15.00%~20.00% 24 14
AHERP (20/40 H ) +15.00% #8240 54 & 7 +2.50% ~
3.00% 7K 73 B 2T 4k .

ZIEUE TAE WA DU R D 3EIs TAER S
FEAR(1.30~1.35 kg/L), W] A ZLRE ARG I T AE W
FRAE R 7, 36 A R R O A b TE e 2 R
2)Piis Y ne Sy, 3 A i A BH K R 40 RS A
R T IR TAE WA Bois YL ae 8 20 A0 5 R
CEE I M 27K ) B AS 2 Bl A B 43 1, AR B A S 1Y)
SR 3) SR E, 5IA 1~12mm Z R F A
IK AT HULF 4, 25 4 T 7 U )2 T2 B 25 4, 42 e [
I B, BT 4e A B B 28 M, i o 4 M F
ANIEE, NG ZEN BIE R “EH0T7 0 E R
%5 4) WAL 5 R 8, 355 3 MPa(60 C/12h), 4
Wlw TAEMGE ANTRIZ G, S0P A S b Ok 78 T J2 Ak
B A 5487 B T ARG ISR E .
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T 2% E N 2 5 A RS, 5 B0 T S ME BB B 3R
KRB FUA 38 T RO, 2R TR T ARl A
BRI BUAN AR TS e BE T . ik, AT T U
TAEMW TS e EREPE M o B 500 mL FH 7K 8 AT [E £k
2T HE3% T TAE WA 500 mL MK JR3E IR, 20 b
B A A FARBUK R T, #E 30 min, W
TR GG RS .

WLZE AT, B RLK e T JE KA B4 1, [ 45
J& AN 7 Hs, 0 BELK LA [ Ak 2 2 3 T AR W A f
KRR IEAS, AR E R 3K 2.6 MPa( 60 C/12h) . X i
HH BEL /K 780 ] [ fb 21 2 3 U TR WPt Ts YL fe Jy i, nf
PRUE AR 2 B AL s
244 ¥WRIVERBLEHRBILY

Wit T i, 75 2% B A A e 9K 5 4 N 3
R A =R A= N U = N = R R AN 2 b N )
A IA) A5 ) B, 2 2 DL L n) R, 3 s o B3 e
Bt TEATIRAL, B T % 2 @ 30 38 e it 1T T
2, A DL ok M e S T SRR A VR L 5
CIrE” Al R T B EAE ML B B & A R 25 R R A
FEARME AL, PRAUEZ 255 it T,

LA T T2 BAR Ry IF e 2 e
W B W g, RO e A R TR S OC M g
B 7 et A, A T A Al R 5 Rl R R I e AR VTR
LA L 50~ 100 m J5 #4774 FE 85 B 1R, £ &R
AT TE 2 Bl L, sk G A B )l TR 3 R A T 25 R4

3 BN

18 H90-3 H- 52 5 H T 7339 m, /K F-BEK 5060 m,
KOV B ik p 3 e A 4 R AN O, Horp 3 ORI
PR 22, 340 1 kI B 9 10~ 15 m*/h, R
ECD Wi I 4 il 2 AR, 52 30 3 U 8 iy 990 3 2 43 At
F, B %6 5 A5 dl , 6 e )2 A AT R R I, R
Wi i 35 U 52 A R BEL 7 8 T [ Ak 4 4 3 U T4 TR A T
B T4, W2 AT T A RS M E L, FE
T A KT B i IR B 3E . 5K B 4 088 m
(4 H50-7 F%F L, 38 U I 18] 45 46 45.25%, 3% U 2%
FHIRAR 32.53%, ROR B3,

1) Bifi Gl 2 T B AR B FHRCR 48 H90-3 14l 22K
B 849 m kb & AR IR 2R, IR 2R B 10~ 15 m’/h, 4k
SRR 15 m, A5 I 25 R AL 1 H BH 38 DA TE R
3 Qem, HbUF IS ARV R S R, W 2 AR

Wit A A8 AL, B AL R R RE IR, SR TR K
K BEEE IR AR, A 25 m’ BEAEIE TAEW, T
O B W A, OB PR 2 b S B T R R R R,
Autotrakt Jig 5% T 0] R G0 1EF TAE, ¥l %,
SEELHE, G T KBS 1532 m N R A e j R 2, B
A 20 m” BRI T TR, IR 2 A ZE 6~ 8 m/h,
RS HE 15 m, A5 2% JF R AL i H BH 28 MIE 8
R 0.5 Q-m, 38 2o /i B 8 8 FlcHh 1000 78 oK SF- Bt
1500~ 1850 m M2 A E R, i FEEZ A W)=,
R 2N E, BT 5 WA Th T I R i T, SR
Bl AT | B R A

2) BH /K 29 0T [ Ak £F 2 3 T 1A 8B AR W A%
o BH KB 1657 11728 m IF H 3% M U 2k,
R BHL A S KB 55, 4 K BE 1850 m, R4l
K FHBEL 7K 29 0 [ {6 £F 2k 3 U T AR 3 4> 2 47
FEhEE . fEK B 1640 m AL ZE A 30 m® BH K 7
Al A i3 T TR, RUE 3 AW 2 R, 52
A S T ARG >R FH T % B s 25 B 4, i B ET
W5 ¥ G sh il B B, & 8K 6.2 MPa, 7 e fi%
HE 12 h, % IR0 B R LK R AT [ Ak 3 T T T
EWC AL, TFIROEER, IR AR BB “arnk” B4,
Ak LR Bk 24 h A ZE, B IR MOHFE IR W, SR AL, WK
SEG

3)ECD Wa il 4% il B AR B e s 8 o K PR 0T A T
X B A5 HBE /0 i W, ECD #Eid 1.374 kg/L &1
R, R I R R B T VP B RN K T S BT
¥ ECD KT 1.374 kg/L. 1% Iiti Ti 1 F ECD W
WA, R & A H ECD i /5 51 2 i 26, R 3E
T 5060 m K F- B A it T

4 ZEig G

1) Bt Al ¥ U T AR YR8 FH A I K21 FX-1, 7K 43
LR 2 XW-5 K sifbE A4k TX-3 5 CQSP-RH = 1 fik
IKFEEE IR R AR BCARPE, REOS W L Bt T
BER, OREE T3NS IEF A, $E e T IR AR

2) BEL 7K 7 AT [ £ 21 A 24 T T A W EL A B
Sy iy B8 AJ AR RN AS B 1 R o O R, BB Y
Bl T LSBT B R R AL N sh 3 B B, RE AR
WE T 38 0s TAEM e e 2 B AR, SOl T 1 25 R4k
AU

3) 48 H90-3 FHI A 5¢ I, F WK HIHY ECD
s ) AR U JE R A R | R B R A B
JK I AT [ A A 2 35 T T AR W L T2 mT D i e



%50 % %24 IR KR T B KR 4 HO0-3 H A2 KK B T R AR ¢ 21 -

KoK B By Ui 38 s T2 A XE 5, 52 B U i B
U 200 B E W L U 2 B T, K OKE BokF
it TARME T HOR S H s

4) g it — 20 i i B K R OKF B Bl
ISE ORI R 2 26 B I T T B A AR
A A3 T AR

& % X #

References

(1] JRlkt, s, SRR, 55 TR AR Es IR SRR AR 42
S TR (3], BT SE I, 2020, 37(4): 456-464.
ZHOU Zhishi, ZHANG Zhen, ZHANG Huanging, et al. Con-
trolling mud losses into caves with bridging techniques in ultra-deep
long open hole[J]. Drilling Fluid & Completion Fluid, 2020, 37(4):
456-464.

(2] MRz, fifeid, T80, 45, 4 PRI BB 2R X BUA i K7
BOKPIFRE IR (3], AR, 2020, 48(1): 9-14.
LIU Weirong, NI Huafeng, WANG Xuefeng, et al. Shale oil hori-
zontal drilling technology with super-long horizontal laterals in the
Longdong region of the Changging Oilfield[J]. Petroleum Drilling
Techniques, 2020, 48(1): 9-14.

[3] 48, 204, 00, 288 B 0T 12000 T REARAR HR R R A B 1
BEAR [7]. ArlE TR, 2010, 38(6); 65-70.
GU Sui, CAI Jihua, WU Xiaoming. Drilling fluid technologies to
decrease circulating pressure loss under narrow mud density win-
dow([J]. Petroleum Drilling Techniques, 2010, 38(6): 65-70.

(4] WML, Sk, E35E, 45 KR 4 H50-7 KK 7Bk
BB [7]. AlESTREER, 2020, 48(4): 28-36.
HU Zubiao, ZHANG lJianging, WANG Qingchen, et al. Drilling flu-
id technology for ultra-long horizontal section of Well Hua H50-7 in
the Changqing Oilfield[J]. Petroleum Drilling Techniques, 2020,
48(4): 28-36.

[5]  FisE, sk, SitHg, 5. KPS/ N HREDFRE AT S
REA [9]. B 5E, 2020, 37(6): 746-752.
WANG Qingchen, ZHANG lJianqing, HU Zubiao, et al. Study and
application of drilling fluid technology for slim hole drilling in
Changqing Gas Field[J]. Drilling Fluid & Completion Fluid, 2020,
37(6): 746-752.

(6] &, AEa, REE, % ) UHHIZ OB sl E AR
). A E R AR, 2021, 49(1): 47-52.
PENG Xing, ZHOU Yucang, ZHU Zhichao, et al. Antileaking and
lost circulation control technology for deep coalbed methane well in
the Yanchuannan Block[J]. Petroleum Drilling Techniques, 2021,
49(1): 47-52.

(7] BfEEE, e, SRR IR AR (7). 2 2 =,
2020, 13(4): 96-100.

[10]

[11]

[12]

[13]

[14]

[15]

ZHAO Fuhao, HUANG Weian. Research progress on prevention

and plugging materials for drilling fluid lost circulation[J]. Com-

plex Hydrocarbon Reservoirs, 2020, 13(4): 96-100.

EV, XV, B, A5 B B By S T AR R e S

W] AT BRI, 2021, 49(1): 28-33.

WANG Tao, LIU Fengbao, LUO Wei, et al. The technical advance

and development suggestions for leakage prevention and plugging

technologies in the Tarim Oilfield[J]. Petroleum Drilling Tech-

niques, 2021, 49(1): 28-33.

JEEE, B0, RAeR, &0 202 H X Akt 2R A (0]

B S S 2018, 35(2): 78-84.

QU Fan, WEI Xihai, WU Jinxing, et al. Techniques for mud loss

control in drilling fractured formations in Shi-202 well zone[J].

Drilling Fluid & Completion Fluid, 2018, 35(2): 78-84.

AL, BT, B, 55 S BOKIZ SO A3 X R 2

JESEIROTIEVEFE (7). S LT S5 EITE, 2018, 46(2): 35-39.

XU Kanshe, ZHAO Yongzhe, YANG Zhe, et al. Leaking stoppage

method for formation with serious circulation loss of CBM wells in

Niuchang Block in Liupanshui[J]. Coal Geology & Exploration,

2018, 46(2): 35-39.

IV, FISAE, RO, 5. 24V MR M IR BRI

PR S REE (7] ARSI 4, 2021, 48(3): 630-638.

SUN Jinsheng, BAI Yingrui, CHENG Rongchao, et al. Research

progress and prospect of plugging technologies for fractured forma-

tion with severe lost circulation[J]. Petroleum Exploration and De-

velopment, 2021, 48(3): 630-638.

BNk, T, XIRAR, &5, S pEfL BRI TR P RE TR S

N ). AR, 2021, 49(2): 48-53.

LI Gongrang, YU Lei, LIU Zhendong, et al. The evaluation and ap-

plication of lost circulation control by elastic mesh materials[J]. Pet-

roleum Drilling Techniques, 2021, 49(2): 48-53.

H 5. AR BOREN B IR )2 (0], MIFEAR, 2002,

26(6):474-477.

GAN Xiue. Evaluation of mud loss while drilling by using temperat-

ure logging and imaging logging data[J]. Well Logging Technology,

2002, 26(6): 474-477.

B, VR, HRDEAE, 5. R S 1] BORTE R KRS o R

[J]. M A, 2021, 45(3) : 336-340.

HUANG Chuan, XU Siyong, RAN Xiaojun, et al. Application of

rotary steerable technology in ultralong horizontal well[J]. Well

Logging Technology, 2021, 45(3): 336-340.

SRIAE, S, BB, S5 T RERE I E ORI T e 10 R K
FEI R E [I]. IR, 2016, 40(6): 751-754.

ZHANG Bingjun, ZHOU Yang, YANG Xinhong, et al. Mud loss

and well killing fluid density identification based on LWD data[J].

Well Logging Technology, 2016, 40(6): 751-754.

[#h# AXF]


http://dx.doi.org/10.3969/j.issn.1001-5620.2020.04.009
http://dx.doi.org/10.3969/j.issn.1001-5620.2020.04.009
http://dx.doi.org/10.11911/syztjs.2020029
http://dx.doi.org/10.11911/syztjs.2020029
http://dx.doi.org/10.11911/syztjs.2020029
http://dx.doi.org/10.3969/j.issn.1001-0890.2010.06.014
http://dx.doi.org/10.3969/j.issn.1001-0890.2010.06.014
http://dx.doi.org/10.11911/syztjs.2020050
http://dx.doi.org/10.11911/syztjs.2020050
http://dx.doi.org/10.3969/j.issn.1001-5620.2020.06.012
http://dx.doi.org/10.3969/j.issn.1001-5620.2020.06.012
http://dx.doi.org/10.11911/syztjs.2020133
http://dx.doi.org/10.11911/syztjs.2020133
http://dx.doi.org/10.11911/syztjs.2020080
http://dx.doi.org/10.11911/syztjs.2020080
http://dx.doi.org/10.11911/syztjs.2020080
http://dx.doi.org/10.11911/syztjs.2020080
http://dx.doi.org/10.3969/j.issn.1001-5620.2018.02.013
http://dx.doi.org/10.3969/j.issn.1001-5620.2018.02.013
http://dx.doi.org/10.3969/j.issn.1001-1986.2018.02.006
http://dx.doi.org/10.3969/j.issn.1001-1986.2018.02.006
http://dx.doi.org/10.11911/syztjs.2021008
http://dx.doi.org/10.11911/syztjs.2021008
http://dx.doi.org/10.11911/syztjs.2021008
http://dx.doi.org/10.3969/j.issn.1004-1338.2002.06.010
http://dx.doi.org/10.3969/j.issn.1004-1338.2002.06.010
http://dx.doi.org/10.3969/j.issn.1001-5620.2020.04.009
http://dx.doi.org/10.3969/j.issn.1001-5620.2020.04.009
http://dx.doi.org/10.11911/syztjs.2020029
http://dx.doi.org/10.11911/syztjs.2020029
http://dx.doi.org/10.11911/syztjs.2020029
http://dx.doi.org/10.3969/j.issn.1001-0890.2010.06.014
http://dx.doi.org/10.3969/j.issn.1001-0890.2010.06.014
http://dx.doi.org/10.11911/syztjs.2020050
http://dx.doi.org/10.11911/syztjs.2020050
http://dx.doi.org/10.3969/j.issn.1001-5620.2020.06.012
http://dx.doi.org/10.3969/j.issn.1001-5620.2020.06.012
http://dx.doi.org/10.11911/syztjs.2020133
http://dx.doi.org/10.11911/syztjs.2020133
http://dx.doi.org/10.11911/syztjs.2020080
http://dx.doi.org/10.11911/syztjs.2020080
http://dx.doi.org/10.11911/syztjs.2020080
http://dx.doi.org/10.11911/syztjs.2020080
http://dx.doi.org/10.3969/j.issn.1001-5620.2018.02.013
http://dx.doi.org/10.3969/j.issn.1001-5620.2018.02.013
http://dx.doi.org/10.3969/j.issn.1001-1986.2018.02.006
http://dx.doi.org/10.3969/j.issn.1001-1986.2018.02.006
http://dx.doi.org/10.11911/syztjs.2021008
http://dx.doi.org/10.11911/syztjs.2021008
http://dx.doi.org/10.11911/syztjs.2021008
http://dx.doi.org/10.3969/j.issn.1004-1338.2002.06.010
http://dx.doi.org/10.3969/j.issn.1004-1338.2002.06.010
http://dx.doi.org/10.3969/j.issn.1001-5620.2020.04.009
http://dx.doi.org/10.3969/j.issn.1001-5620.2020.04.009
http://dx.doi.org/10.11911/syztjs.2020029
http://dx.doi.org/10.11911/syztjs.2020029
http://dx.doi.org/10.11911/syztjs.2020029
http://dx.doi.org/10.3969/j.issn.1001-0890.2010.06.014
http://dx.doi.org/10.3969/j.issn.1001-0890.2010.06.014
http://dx.doi.org/10.11911/syztjs.2020050
http://dx.doi.org/10.11911/syztjs.2020050
http://dx.doi.org/10.3969/j.issn.1001-5620.2020.06.012
http://dx.doi.org/10.3969/j.issn.1001-5620.2020.06.012
http://dx.doi.org/10.11911/syztjs.2020133
http://dx.doi.org/10.11911/syztjs.2020133
http://dx.doi.org/10.11911/syztjs.2020080
http://dx.doi.org/10.11911/syztjs.2020080
http://dx.doi.org/10.11911/syztjs.2020080
http://dx.doi.org/10.11911/syztjs.2020080
http://dx.doi.org/10.3969/j.issn.1001-5620.2018.02.013
http://dx.doi.org/10.3969/j.issn.1001-5620.2018.02.013
http://dx.doi.org/10.3969/j.issn.1001-1986.2018.02.006
http://dx.doi.org/10.3969/j.issn.1001-1986.2018.02.006
http://dx.doi.org/10.11911/syztjs.2021008
http://dx.doi.org/10.11911/syztjs.2021008
http://dx.doi.org/10.11911/syztjs.2021008
http://dx.doi.org/10.3969/j.issn.1004-1338.2002.06.010
http://dx.doi.org/10.3969/j.issn.1004-1338.2002.06.010

	1 超长水平段防漏堵漏技术难点
	2 防漏堵漏关键技术
	2.1 当量循环密度监测控制技术
	2.2 漏层精准定位技术
	2.3 随钻堵漏技术
	2.3.1 随钻堵漏工作液
	2.3.2 随钻堵漏材料与原浆的配伍性

	2.4 阻水型可固化纤维堵漏工作液及配套工艺
	2.4.1 堵漏工作液关键处理剂优选
	2.4.2 堵漏工作液配方及特点
	2.4.3 堵漏工作液抗污染性能评价
	2.4.4 堵漏工作液配套堵漏工艺


	3 现场应用
	4 结论与建议

