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Optimization and application of the efficient plugging system

in the Haituo block
SUN Weiwei
(The Forth Branch Company of Daging Drilling and Exploration Company, Songyuan Jilin 138000, China)

Abstract: With the low formation fracturing pressure and presence of a large number of natural fractures in the Haituo
block, pervious circulation loss and lost return are very easy to occur during drilling, resulting in wellbore instability. In
view of serious leakage in the Haituo block, a plugging-while-drilling fiber YTZ was prepared. At the same time, the
composite plant fiber Xa and the fast plugging agent KF, which are well compatible with the base slurry, were selected
to improve the ability of drilling fluid to stabilize the wellbore. Through the combination of the three plugging materials,
a plugging system, and proper and effective drilling technology for the Haituo block have been formed, which
effectively solved various well leakage problems in Haituo block, ensured the smooth drilling and completion progress,
and reduced the economic losses caused by leakage. The plugging system showed good plugging effect through field
application, and is worthy of further popularization and application in the Haituo block.

Key words: Haituo block; wellbore instability; drilling fluid; plugging agent; plugging fiber while drilling; leak preven-
tion and plugging
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Table 1 Summary of recent circulation losses
in the Hai 120 block
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Table 2 Determination of the circulation loss type

according to the loss rate
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Table 3 Analysis of the nature of circulation loss
in the Hai 120 block
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Fig.1 Plugging-while-drilling mechanism
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Fig.2 Evaluation of plugging effect of YTZ drilling-while-plugging agent
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Fig.3 Plugging effect evaluation of composite plant fiber XA

3.21.3 PREEF KFD

iZ B R R o 60%~90% I 1k R 5T .
5%~20% w4 FARVEL 4 2 2% ~12% PO &F 4
£ A% ~20% kiR &85 . A QD-2 B34 i e & iF
17 B 3 9200, B2 I 55 50 e 22 43 51 8 0.1.0.3 FiI
0.69 MPa., SEERZ5 KUK 4 frn. SLRgs xRN,
0 IR B, Bl A T S BRAIG . S0 R 25 R
Bl VA U B . SRR i A KED e 3 3 54
J& , BR S AT R = B R B R B BE O, O ELBG
BN L2 BWiga s R, FIERINA S
a1 B8 T AR 2 5 0 i TR ) I AR M AR S R R
HC2 Y0 P BB R KFD.
3.2.2 s MR

Bl tE 2o B v U Ok B BCRET, R EER M H 3 U
FORBEAT AL A FH 2 Fh 8 e b4 IR — 2 TE LU TRC

il A U 2 o R B0 3% SE 24 FLIRE A, FLP R
PE UKL 75 T % 38 1 R AT R S EEVE T AR R
AR 3 U 700 A W R 8] R % 1 B AR VR L, o) AR TR 3
U 790 R 3 e AR G A 5 AR T 3% 2E NIk 0K L 4T
Ak R AR B T ) B S AL B A ] BRI B 52 i
R EN I B, W I HLEL AN 5 s

FI Rl A ke Vg 2 X B e U 2 1) A 3 2 05 X2
MM B AR W R B AR R R Y TZ B
BB R R B BB R KED FE & 4 W0 27 48 XA
IR T 5% i + +0.05% Shif 2% #
AR+ 100 J5 5 R 25 B U R R +0.3 %0 SR N 44 Ik i B0
2% RAGW -+ 3% Wi Y+ 2 %0 bifi 5l 3 U 77
YTZ+2% e i & 3% 7 KFD+2% & & W) 4F 4
XA. FIH QD-2 B4 i 86 8 A7 B35 5000 BB
T S50 R 22 43 514 0.5.0.75 #1 1.0 MPa. 52 46 25 51



76 AEER T 20214E 12 A
280 F ——20H 200 - —=—20H 70 - =20
— 260 - —40H 180 F ——40H ——40H
T 240 - =—100H %, 160 F = 100H o 0T — 100k
. 220 F ol 750
E?ggk \'_]E/120k \45/40*/
> r ~ ~ L
B 160 |- 1 100 - = 0
= 140 //—/4 Z 80 Iz 20 -
120 C 1 1 1 1 1 1 1 60 C 1 1 1 1 1 1 ] 10 L 1 1 1 1 1 1 ]
0.10.20.30.40.50.60.7 0.1 0.20.30.40.5060.7 0.10.20.30.40.5060.7
SEI6 i % /MPa SEIG R 72 /MPa SEI6 R 7 /MPa
(a) H (b) 3 +1%KFD (c) HE3Z +2%KFD

& 4

i £t 3 K KFD 3 iF 5 R1E 40

Fig.4 Evaluation of plugging effect of fast plugging agent KFD

* RS SEIRAIR)
1600m:|:. Il RIS AR
o
1800m! { .
|* £
2000m—1—u"|*
[ ".
- &SRR
Es5 HEHERIERE

Fig.5 Bridge plugging mechanism

WnTE 6 fr /R o SRR BD IR HBOBOR , Bl ) T
R 5 S5 36 T 22 MR, B T R 0 T A . {EL SR
S S TC B B35 T ) L BE A AR v B R Y
IR ABIRE ), OF ELEEE N 19 14 2, BHEE 8 T 8
AR . B BB 6 5 T AR 25 e B T
8 A 1 L ASF 5 e KA I 6 06 &2 T Tha 711

4 IipK A
41 Byl

B o AR P AR T S AN AT S Y (H AT T
PR AL AL REVEAT BT o AR I AR rp AL PO
T 250 1 55 19 75 Sy 2 094 J D) 3 A AR £ PN 38

—~—20H

Bl ) A e L K R R ) A B i
411 RAFBARA WAE )

R 4l it T DX e b )22 R 7 4 B0, B 2 1 TR — R
HR S B il 5 B W% B8, B S WA s ),
412 HREHERERE T
PORSREZY @ 33 iR ENPI =L N A BTk
e B I WRORG BE U0, 38 R T 2R BT 5 R T ™
R B, HE N T J2 B AE B I A T B R 7R R
ZZAEFR M 700 2 A TG % 38 TE L 3 e kb )2 Y R
AR
413 BEACES IR 25 e FE A 8N R )

TR EHE 47 B T8 0 T8 T, ST B BE AR N O ik
KB o BN RE AR o s B DLRD B SR AR TR R
A IR S5 R BR B2 s B A [T AH . I AT
BB, i — 20 o e R AL BRARUE K i Bk
PR T B e D 45 )5 5] S A 5 ) B 40N 5 B0 AR Y
Koo PR E I B AR LT S A A R
HERIAR 10, 8 R I IR W3l . &) T JF BOR N &5 7Rk
R, T BRI R E LRSS A B T sh i
B LA IR FR ) 7, BEARAE 5 R AE o A I WO S,
P N E L JF Hom s 5 .

N e P e I T s
»210F = 100H K T4 ~40H 18
. 9290 120 —-—100H @ 40 —-—100H 216 - 100H
. 35 .
sl 3 & 2l
¢ ¢ =25 g
Al — T B -~
12190 B ———— @b =
1 1 1 1 1 1 ] 1 1 1 1 1 ] - - 1 1 1 1 1 1
0506 07 08 09 LO 0506 07 08 09 L0 0506 07 08 09 LO 0506 07 0.8 09 LO
FKHLHEE/Wpa SR % /WPa SR %/ WPa I FE %/ WPa
(a) 33 (b) SR ON TR (o) IR AN LRI (d) 23+ 6% 5 AR
E6 HrEEiRRERERITN

Fig.6 Evaluation of plugging effect of bridge plugging materials



B A8 1244

PINER < AT X B O T A FR O 5 g T 77

42 s

Il K A D RS B D ) 5 2 A PRE
AR A B i, %) S O B O 2K T T R AT A AL
ESRT s
4.2 Kb FIF AL

(1) TR0 Z R I 0 B - 6 2B 09 S IR 0 2 T )2
8RR K R AR .

(2) MR8 SE B &0 , 4 T3 AT B E R0l o T
JZ T A

(3) & B HC i 3 U 2, O 0 Bk 2315 o DR 3
T A4 0 A T J2 30 H Ak

(4) it T iod o v AN 5 b 16 0 Al L ok AR i o

(5) (i HPRLAR B I 35 b1 R, 2 4H) $i 07 2145 £&
L S B IR A O A5 B LR

(6) 1 I ol I 22218 04T, T 0 AN R K, i
o B B I
422 REIRIIR T

(1) B 1l 2 - F 7 00 A R IR O B L M )2
FLB R Ty BB ) IR R T I R R W B
WE I 3 L 7 TR 4 AR R L T A R AR
JE FHBAE 7 o

(2) & BRA2 W Bl WORG HE U0 0, B R R I
55 22 B3 JZ e AR T U N ] e R B T RORS D)
J1, 3 R WA T )= R TR s B R R . T
TR BB R i A b e A U AR DR R BE A E A4
WS RITEA B A ETEE T G G B TR WORS B2 DD )
S IRl AR B 25 TR AE R il 84 8l s g 42 6 O

(3) 7 1k 3 Ui - T 2k A ISR il FL A H e 2K
- B S 2 HOR B A P9 0K Bl H A R 1k — B
I ] (— i 4~16 h) , & Ik 1] H: P9 3 T B, By 1k
BRUR I B )2 3h 38, 3 o O 2 ot 2= A S B AT il A2
Vi, B U0 3, 7B B TR 45 RN B35 R AE RO PE
M T o 7 A A 3B 0 T 2% B BT 76 36 34
U JC A8, A B T AR T Bl Rt AL s 2 - B
WO E IR AROR o TR PR B R S Ak
TP AE i 55 H BT ARG 3N o W Bk, B I O
UK Y1 3 AN Bz RV R R 32 30 8, 20550 28 Ay, s il
TE R B bR A T K

(4) T e BRI 2245 o Ml 2 U 2 T T
TE 8 B N J2= B A T J2 IR 45 R, 4 Bk % 1 T
T £ ) 1 P B RE , BE S0 e K AR TE A IR Z R T
S IE R AT .

4.3 iGN AR

i AT B U 2 U B W R AE T 120-21-13 JF i
FH T e 7z Ok S L5 | R B BB S O L
W N 111 g/em®, Jita TR &5 253 .

Wit T 2R 5% I+ +0.05% 4 +
26 R+ 100 JE B R 25 I 8 K R+ 0.3 Y0 3R TR I Tk
Jie 4 R 2% AR+ 3% Wi i IR Y+ 2% B R
TR YTZ+2% R EHEH KFD+2% & & ) 4
4k XA,

37 B b A a3 4 BT o B3 N AIUR
N B T A FR AT DL R DI S X R 8 ) i U R
[ 30, AT R Al T 5 o, EL A R 1 g FH 1

F4 SEERAEE12021-13 FTIFEAER
Table 4 Usage of the compound plugging agent
in Well Hai-120-21-13

mE/ o AR S/ HEER/ gt/

(B :41) m’ MPa L (m*h™)
8:42 2.3 1.8 10 60
8:50 8.1 3.9 12 50
8:59 8.1 5.2 12 30
9:17 8.1 6.9 14 10
9:35 8.1 14 14 0

12:11 8.1 14 14 0

5 %iE

(DA HT T i3 X e B T o XU J2 PR 5, o0
T B S Ak BT U Te) R AR AL T BB 4R . Bl EEE
5 W TR A e R T 2 P SR, R AR B 0 O B R 4
A1 O, 48T IR ZE R 43 BT o

(2)ARSCH & T —FhRE IR 7 YTZ, 2 W
M B Iz T R A R R B RCR AT LA AU
fiff D 24 4 RN 2 A Tl 2R )8, (RSP AR 3E 1 T 5 3
WL KA 02 A A 4T 4 XA VP B KED,
3 e U 70 42 B AT LAAT S B B T B R A . AT A
FI) 3 A [ 2 b 2 A9 il 7K

(3) A STl 9 28 T R 2 IBC 7 R = 506 g + +
0.05% 4l i, + 2 %0 4% Eh + 1% Jif 7 B2 2 W ik 2k 71 +
0.3% BINMBEN L +2% BIEW +3% Wi 5 HL 3
Y +2% BEAE I YTZ+ 2% P #3557 KFD+
2% H AT YA Y XA FE g3 X b 4T T 732 B DL
FH 3L 0 7R 88 T A R AT LA G b fige e i e



78

iR TR

20214 12 H

DX 1) T 2 T

2 % 3k (References) :

(1]

(2]

[3]

(4]

(5]

(6]

[7]

[8]

(9]

(10]

PR T OV SRR B B R LI B S
SE M, 2008, 25(3) :25-28.
LI Jiaxue, HUANG lJinjun, LUO Pingya, et al. Researches on
mud losses prevention and control[J]. Drilling Fluid & Comple-
tion Fluid, 2008,25(3):25-28.

TR AR O MR R IR BOR BUR KR TR Ty ey [T, oAk fig
J4,2014,19(1) :39-48.
WANG Zhonghua. The status and development direction of
plugging technology for complex formation lost circulation [J].
Sino-Global Energy, 2014,19(1):39-48.
B AL O, G LT I A T B T TR S L.
il AL, 2013,30(1) :1-4.
ZHAO Wei, LI Bo, GAO Yunwen, et al. Study of lost circula-
tion protection and control drilling fluid for induced cracks [J].
Oilfield Chemistry, 2013,30(1): 1-4.
WBTE A Y FIK AR A5 — Tl B T VR 5 I O A R B
FCRE LT AR 5 5891 M, 2021, 38(2) : 196-200.
JI Weijun, YANG Yong, YAN Yongsheng, et al. Gel plugging
system for oil-based drilling fluid and its application[J]. Drilling
Fluid &. Completion Fluid, 2021,38(2) :196-200.
ST, A0 Ak AT AR AL IR G W BRI S U B R T S R R L]
BEIFCS S8R, 2021, 38(2) : 133-141.
LI Wenbo, LI Gongrang. Research progress of controllable poly-
mer gel lost circulation materials[J]. Drilling Fluid &. Comple-
tion Fluid, 2021,38(2):133-141.
JERUE RS2, M A%, 55 R BR R U i X By ds 3 T B A
(7] A B B AR, 2021,49(4) :66-70.
ZHOU Shuangjun, ZHU Lixin, YANG Sen, et al. Technology
for preventing and controlling circulation loss in Jimsar shale oil
block[J]. Petroleum Drilling Techniques, 2021,49(4) :66-70.
DONALD L, TERRY H. All lost-circulation material and sys-
tems are not created equal[ C]//SPE Annual Technical Confer-
ence and Exhibition, 2003.
AR, Sl e E A, 45 B R 3 TR BOR T35 D' M X HY
187 LT ] Bl 5 563, 2008, 25(1)85-90.
LI Xudong, GUO Jianhua, WANG Yijian, et al. The applica-
tion of mud loss control under pressures with gelled LCM in Pu-
guang area[J]. Drilling Fluid & Completion Fluid, 2008, 25(1)
85-90.
Erh e RS W BRI S TR R AT S N R D] R A S &
62, 2011,19(4) : 16-20.
WANG Zhonghua. Research and application progress of the poly-
mer gel plugging agent[J]. Fine and Specialty Chemicals, 2011,
19(4) :16-20.

T RGBS IR i AF e (D AL AT . b i R (e

[11]

[12]

[13]

[14]

(15]

[16]

(17]

i),2016.

YU Cheng. Polymer gel plugging technology research[ D ]. Bei-
jing: China University of Geosciences (Beijing), 2016.

R A N 28 3 T T U O R B R [T A R
AR, 2012,40(4) :43-46.

WANG Hongchao. Application of expandable low-density slur-
ry plugging technique in Well Xiangye 1[J]. Petroleum Drilling
Techniques, 2012,40(4):43-46.

A, EVBEAE AR, A B IR OE TR AR 5 B v R S
B AR AL ] B E AR S TR, 2021,21(12) :4733-4743.
LI Wei, BAT Yingrui, LI Yutong, et al. Research and applica-
tion progress of drilling fluid lost circulation materials and tech-
nical countermeasures for lost circulation control [J]. Science
Technology and Engineering, 2021,21(12) :4733-4743.
FAR G XU Pk, FH e, 25 B O S R R £ [T
PO TR Cor Rl 8 TR ), 2019,46(3) :42-46,50 .

WANG Weizhi, LIU Qinglai, GUO Xinjian, et al. Review of
lost circulation prevention andplugging techniques in Tahe Oil-
field [J]. Exploration Engineering (Rock &. Soil Drilling and
Tunneling), 2019,46(3):42-46,50.

AR R R M2 IR IR BRI T [T ] 0 TR CF B i
T.#),2019,46(5):19-27.

LI Jinfeng. The status and development direction of plugging
technologyfor severe circulation loss formation[J]. Exploration
Engineering (Rock &. Soil Drilling and Tunneling) , 2019, 46
(5):19-27.

SR, AW RN, A5 U I X R A M 2 T8 T
ARG R TR0 TR CA L85 8 T ) , 2020,47(2) :
49-53.

WU Tiangian, LI Mingzhong, JIANG Xinli, et al. Research and
application of plugging technology for fracture type leakage in
the Hangjinqi area[J]. Exploration Engineering (Rock &. Soil
Drilling and Tunneling), 2020,47(2):49-53.

REIESI , P, XUAR M | 45 . 4 38 S I B e A of) B L7 ™ Dy
T3 e A L] R TR 5 R A TR, 2020, 47 (4)
140-144.

XIONG Zhengqiang, TAO Shixian, LIU Junhui, et al. Develop-
ment and application of delayed crosslinked gel for lost circula-
tion treatment[ J]. Exploration Engineering (Rock & Soil Drill-
ing and Tunneling), 2020,47(4):140-144.

AR, W R R TUA SRR SO AT e 1 B T
SRR LT 2 TR CE L SliR TR ), 2017,44(2) ,23-26.
LI Dexin, SHOU Zhaobin, WU Jinsheng. Plugging technolo-
gy in Wandi 1 Well for basic geological survey of shale gas in
Micangshan-Dabashan Frontal Zone[J]. Exploration Engineer-
ing (Rock &. Soil Drilling and Tunneling) , 2017, 44 (2) ,
23-26.

(B FZ)



