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Plugging Technology for Limestone Cave of Ordovician Strata/ WANG Wei-zhi' , LIU Jin-hua®, LI Da-qi>, WANG Xi-
jiang® , WANG Lu' (1. Sinopec Northwest Oilfield Engineering Supervision Center, Luntai Xinjiang 841600, China; 2. Sin-
opec Research Institute of Petroleum Engineering, Beijing 100101, China)

Abstract: Leakage plugging in Ordovician limestone cave has been difficult, as for the large leakage channel dimension and
the slurry retention difficulty, the plugging technology of chemical consolidation with positive charges has excellent proper-
ties such as good retention, high strength and micro expansion. The chemical consolidation plugging agent contains positive
charges, which can produce electric adsorption with the negative charges on the surface of leakage channel to increase re-
tention ability; the strength of cured consolidating material can reach up to 17MPa in 48h, and the consolidating material
has micro expansive function, the expansive ability can reach 3.33% , the leakage channel can be completely filled and
plugged. The thickening time can be adjusted according to the underground construction situation. The chemical consolida-
tion plugging technology was applied in well TP187 in Ordovician limestone cave, where the leakage rate was reduced from
total loss to 1 ~2m*/10min in 3 times of plugging, which met the requirements of continuous drilling. Chemical consolida-
tion plugging technology is effective in cave section leakage.

Key words: drilling; limestone cave; lost circulation; chemical consolidation; plugging

Jan. 2018:48 —51,55

U 2 2 S MRl 2 A RO R R 1 — D EE A
AP Y i R R R . B R e )2
VATl A P R AR s P T R Y AT RE R B
Ko BITFHCAFHEBAS, i @ E R, S A%
S AR OME LA T 2% G 38 PN 2R, AN REA BT 1%
RIRIZ o AT BTN E WA IR 25 235 T 7k
)i M B v T S = N Y [ 73
e it O 2R 2 ) B T TR Ay R 5 A
ENyRrs S aNE NGRS 2 Ny G E ) RYIE S
Bl 2, Bt — B IRABIIT

1T #5187 R RKEMERKER
1.1 Hoanag

YRS E#3:2017 05 -31; & E H#1:2017 - 10 25
TEER T B, DUK 1984 4R2E A TR Ll N i

B TR R I B OB,
PN BB 2 A R B S5 IR : —JF 924 in
(1in=25.4 mm, F[E)EETEO ~5529.8 m, =
836 in EE T IR 5529. 8 ~5665.59 m,YJf 5% in
45 NI 5665.59 ~6252.76 m, L T4k R ~F o
434 in,

1.2 Jwk L g

FE3% 187 JahiiE 2 6328. 88 m KM , i ik
2.1 m’/h IR E 1,32 g/em’, S )l 2 IR IR
6332.43 m, fixss 0.98 m, H N R IR, o R 825
m., ECR SR KL LR A 2 6334 51 m SR
TR 3300 m HHITF AR, i 1R WESE 30 min, ¥
TS T, A6 2R — JA, i3 2.8 m®/h; T B & 6323

TAE Bisitge & B0 R R b TR o, 315970750 @ gq. com,



5545 &5 1 ]

EARREAF M R DA M2 BRE TR 49

m, JEFR, I 3. 12 m*/h; k) 2 % 6329. 45 m, 26
IR, R 14 MPa [ % 8 MPa, 4k 2% vh % 2 %
6333. 41 m M [E]H: AR, HAHZ @K, vhd)
BN, PR 20 t,

RIB SRR G R, T OGRS T i 42
I . FCHIAF R IR 2R 45 m® BT R + 4%
FEAIORIRES (AR ) + 1% A By (B TF) +4% SQD
- 98 (4ll) (LF4EHiffi JHFT) +2%SQD -98 () (£F
HERLAS HHIE) +2% SQD - 98 (HL) (-4 ffj 3K
7)) +4% CXD(4H) (LR 4Ehifiiy JEFE) +3% Rl (3H
F) +3% M5E (4 (ZE0F) +2% #koe (rh) (B2
) +2% #koe CHD) (Z84F) + 1% =8 (40) (3
o) o FEGIIME], P28 W TH A R 1145 m, 7E 6030 m
AWK 34.3 m’ BRI 48 m’  H L RIRIK B
Jiti THAMEI S O MPaj; 4k 45 il il 4 T 2% 45 m’, 3%
T it T i P 2R 25 1T 806 m, R ASE IR 31 m’,
I 33.3 m ORI, B, AR 13
m’, SR 0 _EFFE 11 MPa, 4k 5 A 45 8 21
m’ , 3L K 15 MPa fE 55 [ % 6. 1 MPa, f ) 30
min, K /)R, PR 0. 7 m*, RS, 35
ZEEAN2.5 m MR E 6.2 MPa, faJE 1 h, JE Jj R
R R R 0.7 m’ . FAGE 6149 m, JE¥F, Ll
%Ko TR 6320 m, J5 ppRi]ZE 6331 m, H KR,

2 HREAREBR

R R 2R J2 25 M R I e 22, A it b
TRAFAEUNTT ME 5

(1) AR ZESR o T 2% 5 20 45 V0T Jie I% 1145
m, F5 B O 1,32 g/em’ B, U R R 255k
14. 8 MPa , Tl M A0 BHIT 25 XE LA R 2K .

(2) XE I AR EE R 5 o Fe R 10,5
C MR AR 1.95 C/100 m 18, I )2 40 J5 B 7
133 CZeAT A% M7 25 38 30 M 38 A1 RH T IR e LA Tt 2
BOR, il N Al sREE TR, S B RUR

(3) ¥Rl 2 UTREE B /N IR o IR R T8
/N(D120. 65 mm) , H A&} 30° L 47, 3 MRS £E R
JEBHERUIEIEIIR , S8R Ts R T A —LZ | 3
BCEE R RS

(4) HIEA VD, LAY S5 T ARG A
2 MELUR I B A IR 2 . TR G SR TR
FE TR TSR, 0 B IR TUAD & 284 e 2% 38 1
BHEE, SRR RS, R EHR G, WIZE R

Befr  HNHRKIE

FEXHZIATAE ) E o3 Tl s, $2 7 41Xk
AR T S0 - (1) 1) P sk i B oo iR 38 oo TR PO B
T BB T R, 3 il T IR R B 5=
FREERIRRE A7, RUEIE T D15 (2) i TR/, IF
H.E 20t AR, 0 B 135 T MORHTURURAT , >R H
25 23 5 vk B M T O U=, RE S UKL AE R EH IR A
HERR, ST RN BEE A N R JZ 2B T A B4 5 (3)
S ICRD BT T G 38, R T A BHERCR
PR 5 ~ 10 m, B R UURD 4%, SRAESE T 2 28 AT

3 MERRREHEREAR
3.1 T Bl Ok S B LA

ARG IR S A ) = B3 (e 22 | T 2% 3 3 A1 ik
Fezsal ), W s Bl 2% 2 0T 8 AL B R AT 20 #r
T30S B By W T < G, Ay H BT A 1 3t )2 T 2
Rt g Ae, MURRHEEAS ], ] A0 L 05 R I
R TERXFMFLLT , R IR IR 1 R T 4
JEIRTT B Py > Py itz KA TR IS, AR O 14
ANBELLH s BOE @ B 23 0] i — EUR AR T 2% 5 B
A5 BT A UAE AR S A 22 B e ) 2 ), 8 o it 4R
23 (8] PN R R A2 DA S P T RORE TR T g 3R IR AE 2
T IR A2 TR, AR AR S 2 R 7R e T 0 4k
PR e 3 B K P it 8 2 M), U 2 3 2 A4k 8
(A& 1 s ) o BERTICS Belfn 2% 2 , e 2l 1d 34 s
TEITHBE I 818 N SR B R, B2 K
FERES RERE T I8 1y M 2 i ) 2 22, A g il
AEIE TR BERYEER, B Py > Py - Py, BIEJZRERS
HRAZ IR M) 5 ) B 228, B BT e R )=
PRAUEBEH IR 2 k2 0 )2 T 2K (CANTET 2 BT ) o

Bl mzRERATEE

B2 mzE#ETEE



50 B T CA L858 TR

2018 4E 1

BEX T S Bl R )=, T s Beas e Rk
TR AR SURLA B KL AR , ] RSURL 247 6 T 23
Bl i 18 2R B I I 25 2= nT REVER/ N B
BT 2R A T 2K 38 18 7Y R0 J5 A g
IR PAR A SE TR AR . Abrams $ H 19 1/3 247 R
YU SN Ay A7 URE (19 - 24 0 A 187 45 T s K
JEPEALMERAT /Y 1730 B B i) 2R A5 AR 1/
3 ZEBF LN KL L AR A < 2/3 R U A A
BB URL I - KPR I D b S22 B AL R i 172 ~
2377l B MK, AT REAE T om 1A
b AR BRBATRYC1/3 ZRARRLIN” B 2/3 ZRARALINT
HRAURA LI RLAR 5 24 F) 0. 33 5(.0. 66 m 4 HE
T TR B A I 2% )2 , 52 H 0 F0H: Pl B
IKHR R (R BR A, 33k 2 FROREAR (8 44 B A 1] e i 1%
I NRKRZ, I, FHEMR B Bk )2 02
BN

BEXSR s Bell 25 )2, focA S I il 2 )
PS5 b s P THISE IR TT 5 . 15145
MBS IR 0 T8 R A BRA, 1T LB LR
TR S IE IR A ] 2 2 U S 20 A T 2 i T
PN B, TR 2 AL A R SR (LA ] S
Wi [ 25 PERERI R DL T, R RS BE S AL, fJa
W25 B 2 o P TR I TR i 220 gl
—EWREE K R JZ o8 e85, /)G T AIZIKAE 5l
FHRETTAAREEE TR, BN KZE 5 kS5
o MHBEET kB R JZ N, RS EHE R,
Bl T 24 RO Ak SE AT . MU T RAETEE
SR 2 AR KA, 75 22 SR 1 3 Tt
BRI AN AR R R AT R R E
R EOIE B S A5, A B B B A
BB AR, B it T AR R RO R AT X T
T Bl R SR R 5 38, BRIk S 4 R T T T B
AR, UG R ARk Bl R ) 2K S IR O O T
A eFZETATE.

3.2 ez AR EOR

AT 45 263 T oA B 38 Ti0as Bells G JR i),
BRI BN R 2 — e i B, 3 T I A i v
TETZS B I HFREAL , A A REAE T 2% 1 18 N A AL
WAL S, AT RS Z o 1R R TR T R e
ATLGEIE LT 4 FpO7E S (1) AT TR 2 -5
JZ2Z IR AR LA T, G e A R R e R A 55, 32 1
TSR T 5 (2) PR BEBA TR 1L, (o 2 O 2 s

T, DSBS LR B 5 (3) Pl 3 U 2
BRI a] , 38 20 A S8 s 8 18 5 BE S 37 21 141 45 )
TEISCES B JZ 5 (4) P88 3 T SR ARG 2 Jn k0 3l BHL
03, SR I 2% 0 i, AR s ARG BE RE A v I
T R R S R R sl 1R, B S T Rk
i) i R S SR 2l , B U R i B S BE A
S — P i T U I R R S U K 0 2 O R S B
TR IE AT A a4 ) BRI BR, X P AT AR
XA D) S o B = 7 i AR P S I
PR A F 1] A 15 B A5 - F) e B8R A e T 42 it 2
T AERBEA TR 8 T Z At AL , 5205 1 135
IARERE A K 0 IE , IR RCR AN, ISR A AR
e PR H Bl EL ot B A, 0 2 3 13 T A o ™ 3G
A B R 1, 2 U ) M= AL , ASREAE T
FHEERPL AR AL, T A A R B 8 2 S I OR A
U SEVURR T ik AT L 2o 9 B B e S A P RE R 52
B, 3 T SRR B v A A T B (E RS 2 R
M35, B THERE K .

Pz [ 45 5 D E R B i B RE D 9 4 T A
(5, B R PR A2 [ 45 3 U 2 e 5245 BB 2 ]
G5 T 700 I A 10 8, e T 25 3 D R IC O O - oK +
150% ~230% fe2 [ 453 Il o Ao [ 253 T ) 2
— AT [ 25 PR3 T BB, p oy I L PR 55 3
TR PR 7 70 B i 50 FEE P R I 79 42 o) R A P 1] 5
AR il 4 T PR IR R o K2 TR REAS 5 T Ok
R T3 1A A O FEL A 7 A FEL O R 1 3 T 2K A T
I TE PN R B 5 U 2R R A 5 AT e 3 T SR Y S A2
PERE, WL SRS DR BERLAR , i LIRAS T RERE PRI
B ARG 22 Sl BE 7, i B A T 2% L TE N 5 o5
W) A S S AT R i o JBE 2 A 1A, B ey [T 285
W58 J5E 5 71 50 P sl 5 [ 50 S oz P 1], 7 1
B[P, PRIt T 2 2 % 38 3R 1 79142 fhl o T 3¢ ) o
JEEHEEIT T BT PN Aol A % B o e A
"R REESOR .

AT 2 3t 2 3 BE T 3 25, R AR S A4S
PO T A T 2 T A A AR AL | 5 B AR K 25 =7
R PERE , LAE S Bt T
3.2.1  Hfemstial

B IR AE A R R Rk B R AR B 5
IR ZRT R AR, 2 A A ™ B A AT
il AT AR AL A, BEAUAS [ TR 26 AF T T
R B TR R R T Sk it ], s T AN R



45 B 1

FAER B R ICE R s BOE R ER 51

W RE IR A2 [ 45 35 s e ) AR AL T [R] , 0034

RUNR 1 PR, di& 1 a] LIE B4 E]7E 1 ~ 8

h, BEAS I 12 AN [ TR BE T 2% Ml )2 *22 4 3 i il 14 22
F1 PESEREALHE

R Z 1 BRE/ (g - em ™) AR/ h
90 °C x65 MPa 1.42 8.0
100 C x65 MPa 1.62 5.0
120 °C x73 MPa 1.70 3.3
140 °C x73 MPa 1.76 1.0
3.2.2 mm)E

Pz [ 235 3 T ¢ [ A T Jl ) et 3 = i B AL 8
15, A BEAR SR RO s T A 2R 2 R H P 2
2% IR BN BHE IR R R IR o R o [ 25 1 T 25
ARG, 12 100 C x 25 MPa Z50FF 747,
H e IR B [ 4 4 56 e BE A AR AN 3 R
M3 T LU L [ A4y 68 A 3 10 MPa Hd5 22
24 h,5RJETRF] 14 MPa 7552 36 h, 5 AF] 17 MPa
i 2 48 h, 5E 4] LA A2 e otk BE S T O 255K
9
18
17
16
15
14
13
12
11
10 Il Il Il Il Il J

12 24 36 48 60 72 84 96
e/
H3 E&WRERREHLE

3.2.3 ke

I8 45 6 A A0 5 T 2R )= 1) — >l TR 3R R
i, 1B 285 0 1T A0 J5 T2 L) £ 3% )2 BAT IR TERE , 4 RE
SEA TN R I , kB BRI R Z 1 B, A g
G I TR AR 1T S 3 3 AN M TR A8OR 2 1
JE R o P AR fek RS B4 1 A R 259K 150 em®, {51
NSRRI A 90 CHAERZK VA 374 24 h, HL
H AT RK AR AR B 25 W AR
155 em®, TR R, 45 IS E AR I T
3.33% ,

)% MPa

T T T T T T T T T 1

4 1L 187 HIGERET
FEU 187 JEahuk i e b R AR =S s, A Ak
S S5 T, AL T 5. 03 m B R 4S5 i

gt T, FeubfT T 3 WALZE S5 3 G T, A
T T AR DR

55 1 WAk 2 45 3 T it TR, P B A I IR
i 768 m, FIEEEATE 5682 m, 3% I - 3% I e
T LA A3 it T, VR C 0 T [ 45 3 e S 2 O
TR 2 S 1 Y5 BE 133 °C I3 1 B Ak Bsf ) A7 1. 92
h 3L AN B 142 g/em’ [ 102 [ 25 B
T3 18.5 m’ f3EE 36 h J , BR2S MR TR 916 m,
TR AN T , $R-15 2T 6266 m, #p & & 6322 m K/
Tk, Ak of ) ZIFIE, T 30 m*/h,

55 2 WAL 2E [ 25 35 Tt TR 2 T
Jiti T2, A T B H R R & 5538 m, 3w it T
BF G P B, DA b A ) A2 11 45 36 T S a0E A
T2 R R F A B R . BUR IR B AR
J¥ 133 C1Y 90% , B 119 °C , JEFTHL 5256, TR 1)
b2 [ IR S ARAL I 8] 1. 85 h, 1 AR 1455
B 1.35 g/em’ (fb2A 4535 IR 23 m', Bi IR 52
m® BRI, 37 s B 12 MPa, 2 R 0 i 35 5]
3.8 MPa,{2% J5 7. JE} 0 MPa, & JE K 0. 6 MPa, &
HAREE 24 h )5, s IR 210 1 m’ N IR AR
U, TG R EHE, W% 20 m*/h,

55 3 WAL B 45 3 U e T4k S R FH P 1Y) 3
Tt T T2, e B U 8l B N IR & 5260 m, 4% 2%
JEE TR 85% B 113 °C, 47T B4 5256, e
A2 B AR ] R 1.7 hy e A%
1.27 g/em® B Ak 24 [ 4535 0 %% 20 m®, 3R 3K 10.2
m’ , fEHE 20 h 5 RIS 21 6237 m, F1ZE B JFHEE,
WIEEHFE 11 /s 153, Jm# 0.1 ~0. 2 m3/min,ﬁ°§‘
JE T ARSEAL PR EER , JE IR 4G 2 6680. 5 m i) H I
JZ5E8

5 #ig
(1) XA TS BLil 2R J2= , 7 12 3 T ME LU AE
i A T N B ISR SR , AN BEA S B T ) [
SEAIE T T LU T 2% T8 8 A 8] 25 S 3 2R )=, AT
IBBIBHF R BEIERCR o Ao [ 2538 T 2 2 A B g
J5i, B AT IR B LS TR L |5 R AR R A T
AT Biw R Z s it T $6% 187 H480d 3
A=A [ S5 3 T , 16 =S Bl 2%l 38 WIE T A 3%
(B3 2, U R Hh 2R U0 % 0.1 ~ 0.2 m’/
min, i /2 T AREEREHERZOR
(T#E 55 ;)



	201801目录_ps_0001
	201801目录_ps_0002
	201801目录_ps_0003
	TG201801正文_ps_0001
	TG201801正文_ps_0002
	TG201801正文_ps_0003
	TG201801正文_ps_0004
	TG201801正文_ps_0005
	TG201801正文_ps_0006
	TG201801正文_ps_0007
	TG201801正文_ps_0008
	TG201801正文_ps_0009
	TG201801正文_ps_0010
	TG201801正文_ps_0011
	TG201801正文_ps_0012
	TG201801正文_ps_0013
	TG201801正文_ps_0014
	TG201801正文_ps_0015
	TG201801正文_ps_0016
	TG201801正文_ps_0017
	TG201801正文_ps_0018
	TG201801正文_ps_0019
	TG201801正文_ps_0020
	TG201801正文_ps_0021
	TG201801正文_ps_0022
	TG201801正文_ps_0023
	TG201801正文_ps_0024
	TG201801正文_ps_0025
	TG201801正文_ps_0026
	TG201801正文_ps_0027
	TG201801正文_ps_0028
	TG201801正文_ps_0029
	TG201801正文_ps_0030
	TG201801正文_ps_0031
	TG201801正文_ps_0032
	TG201801正文_ps_0033
	TG201801正文_ps_0034
	TG201801正文_ps_0035
	TG201801正文_ps_0036
	TG201801正文_ps_0037
	TG201801正文_ps_0038
	TG201801正文_ps_0039
	TG201801正文_ps_0040
	TG201801正文_ps_0041
	TG201801正文_ps_0042
	TG201801正文_ps_0043
	TG201801正文_ps_0044
	TG201801正文_ps_0045
	TG201801正文_ps_0046
	TG201801正文_ps_0047
	TG201801正文_ps_0048
	TG201801正文_ps_0049
	TG201801正文_ps_0050
	TG201801正文_ps_0051
	TG201801正文_ps_0052
	TG201801正文_ps_0053
	TG201801正文_ps_0054
	TG201801正文_ps_0055
	TG201801正文_ps_0056
	TG201801正文_ps_0057
	TG201801正文_ps_0058
	TG201801正文_ps_0059
	TG201801正文_ps_0060
	TG201801正文_ps_0061
	TG201801正文_ps_0062
	TG201801正文_ps_0063
	TG201801正文_ps_0064
	TG201801正文_ps_0065
	TG201801正文_ps_0066
	TG201801正文_ps_0067
	TG201801正文_ps_0068
	TG201801正文_ps_0069
	TG201801正文_ps_0070
	TG201801正文_ps_0071
	TG201801正文_ps_0072
	TG201801正文_ps_0073
	TG201801正文_ps_0074
	TG201801正文_ps_0075
	TG201801正文_ps_0076
	TG201801正文_ps_0077
	TG201801正文_ps_0078
	TG201801正文_ps_0079
	TG201801正文_ps_0080
	TG201801正文_ps_0081
	TG201801正文_ps_0082
	TG201801正文_ps_0083
	TG201801正文_ps_0084
	TG201801正文_ps_0085
	TG201801正文_ps_0086
	TG201801正文_ps_0087
	TG201801正文_ps_0088
	TG201801正文_ps_0089
	TG201801正文_ps_0090
	TG201801正文_ps_0091
	TG201801正文_ps_0092

