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Abstract

During the development process of tight gas horizontal wells in the Sulige Gas Field, the temporary
plugging and fracturing effects vary greatly in different blocks of the gas field, different wells in
the same block, and even different temporary plugging sections in the same well. Factors affecting
the temporary plugging and fracturing effects are not sure. Clarifying the main control factors has
guiding significance for optimizing the temporary plugging and fracturing process. Gray correla-
tion method and Spearman correlation analysis were used to analyze the main control factors. The
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results show that: 1) The main controlling factors affecting the temporary plugging and fracturing
effect of the Sulige Gas Field are: liquid volume in each section, cluster spacing, and cluster num-
ber. 2) There are optimal intervals for cluster spacing, number of clusters, and liquid consumption
in each section, which need to be further optimized; the timing of temporary blockage is single,
and moving the timing forward or backward may have a more obvious impact on the temporary
blockage effect.
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1. 518

I3 RS SRR IR E o SR il TSI KR S, BV EE 5.5 x 107 m®, 2R E ki bR
RS, JERIEIER[L], sAbSR/R 2 Mrdiit, 2R EBUE PRI IE[2]. EAET RS P8
WAk REE R T 25, AHARXE [F— X A A R A R 2 B
HURERER, SRR ABRNNREL, & MERAEREA M, =Rk,
7 P RE I AR B o SRR [S1EWE 7E 75 AR R i # 5 T Bat =k A R e B R A, A
D T R ) SOKBE R AR B, R R R IR . RN [AT N I8 BAR S 5 2R
X & 8 BN AT B H A, M. SR aX b 7 =M, BeafE R R miEH
P T ORI & 8 BURE Rk . EMIBISIVCA AR IR Sk, SREMEEER, RS
ZE5t, FLENG R T I8 B L X 8w i 2 AR S v J R E R . BAMR Z A EAEWE 5 A U &K
AL RO KA 2 AR B N R B QUG EE R, (B 2R I BRSSO IR R AR T4 R
WEFEE b A BRI R, IUEE R G A ACR A H T E . DRERa Y
WIER T ZH0E e TEFNEA R, @R, LB, SUBME. KA. R R, g
USRI BCR (S 4 BB HEACR) SV AR, RAKORIKERS spearman MG HT%, AT
WMz B R P BN L ZS BT . 45aIsLhs, REIHEIEICRNEETZSH, A
JREERALIR PR S HAE . A SCUITR AR I . 95048 BEARHTIX . 50 00 RAiAR XBON ], AN X
Berh L HL 65 1 131 BU 3 Beor s mi 2y 3 R R AUR I B 3

2. XIREFE
2.1. IBEESH

Guit IR AR H I TR FAM . BRAEIX AR AN X 65 P, 131 B EBE SR 1L
BEE. SRR, & IR, M HEESH, A XIRESEABERLEE 0.19~0.89 mD, L
BUEETE 6%~13%, JHorp-F-1i51% 2 i KEAL I Bl 4708 [X 1L 76 4H.(0.33~0.89) 0.58 mD; LI St K ¥ ZAr
NTATINIX P& 8 (7.90~8.83) 8.26%: & UMIMIE I K JZA 7R IX Bl 1 (54~68) 61%; #7 IR & i
KIEAL T A I X He £ 8 (30~41) 38 GPa; JHFA LB K E A1 5 AR X Heilr 1(0.14~0.32) 0.27; HuRi /g
ZEt K E AL 75 A0 91 X B 4= 87 X B 8/1L i 2H (8~12) 10 MPa/(7~14) 10 Mpa.
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BHXIABERAK, W1 PFHERWAESTES S8KREERTIL 1. ANXEUEESHE
EHE IR 1 TR .

Table 1. Reservoir parameter statistics table

* 1 ESHGTR

TR X R PR X B AR X R I 4 3 X [X B A [X B
JEAL %8 i1 &8 i1 &8 i a4e KIEA
% (0.26~0.52)/0.34 (0.31~0.68)/0.44 (0.16~0.64)/0.35 (0.19~0.34)/0.29  (0.35~0.43)/0.40 (0.33~0.89)/0.58 (0.27~0.41)/0.35
(mD)
r{L(E/i) (7~9)/8 (8~13)/9 (6~9)/8 (7.2~8.1)/7.6 (7.90~8.83)/8.26 (6.00~9.10)/7.57 (7.9~8.4)/8.1
MR (43~60)/52 (49~60)/56 (42~64)/55 (54~68)/61  (48.00~62.00)/53.50  (47.00~62.00)/54.25 (62~70)/66
J (%)
WK
R (19~41)/31 (23~30)/27 (44~15)/29 (19~35)/30 (41~30)/38 (29~19)/25 (19~28)/24
(GPa)
”El'f (0.15~0.31)/0.2 (0.14~0.32)/0.27 (0.31~0.15)/0.24 (0.15~0.3)/0.2  (0.20~0.17)/0.18 (0.18~0.15)/0.17 (0.15~0.23)/0.17
LN
1% (5~14)/9 (5~11)/8 (5~13)/9 (7~11)/8 (8~12)/10 (7~14)/10 (6~13)/9
(MPa)

22. iETE&#

L2 RBAR B FAI BRAEIX . MR YA E B I BRI LG S5 R, iS5
EFE S B BB PEBCE. BB FEMIEE. MRKEAKCFRK, HEUR R, &P XN
ARG SECEP RN HRXEE 8 EA A BE(1~19)/17; HHXEE 8 )2, i XEE 8 )2
BL BT X X HE 3 B BN (1~4)/3. (1~5)/3. (2~4)/3; Jr/RIXHf 8 JZI7 M Bk (2~6)/4; Jr X
Puli 1 BRI EE(18~60)/30, 73 Xl 1 EAEKEE(0.5~4)2.3; AKX E 8 ENMKFEK
(819~2450)/1557; He/IMEN: AKX 1 EAL B (1~8)/4; FHAUNX A 8 EA #i5 B (1~2)/1.5;
TR HUL 1 FREER(2~6)/3; H A UPX LA 8 EAKIR PR (5~21)/16; Jrh X 8 EAEKE(0.3~3)/1;
TR 1 7K B K (133~802)/562.

TR BARLE BB R B BB R Z R A K(2~3 B), 75H il 1 %%, A PR AR
FEXF K o

Table 2. Statistical table of temporarily plugged well segments and perforation parameters in each block

2. BEXREFEHDERMBILSHGRITR

TARX T X HAMKI  PEAREIX X A X B
=302 8 i1 &8 i1 &8 I KIFA
isY=e((29) (1~19)/17 (1~8)/4 (2~16)/10 (5~13)/9 (5~12)/9 (5~13)/9 (5~12)/9
PR B (BL) (1~4)/13 (1~2)/1.3 (1~5)13 (1~5)12.5 (2~3)12.5 (2~4)/3 (2~3)/2.5
BERR(RE) (2~6)/4 (2~6)/3 (2~6)/4 (4~6)/4.75 (4~4)/4 (3~6)/4 (4~4)/4
%2171 26 (m) (10~30)/17 (11~24)/17 (4~32)/18 (18~60)/30 (12~27)/17 (13~25)/18 (12~27)17
A (m) (0.5~3)/0.9 (0.5~3)/1.7 (0.3~3)/1 (0.5~4)12.3 (0.5~1)/0.54 (0.5~2)/0.9 (0.5~1)/0.54

KB (m)  (819~2450)/1557  (133~802)/562 (833~1517)/1104 (700~1400)/1100 (413~1560)/1037 (331~1500)/921 (413~1560)/1037
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%3 RIS A X B [ 2 A B R 20 T3 8, e v R P A KA D B AR X L e A
(471~690)/576 m®; b LE (%) N X He & 8 (16~32)/61%; S35 FHE AKX Bl 1 (62~129)/92 m®; %

S HLER 5 X e 8 SF i K  0.54.

Table 3. Construction parameter table of single temporary blockage section
=3 BREHERETISHE

TR IX R T IX HAPXH B 28 IX X B AR B

&8 i1 &8 T 8 7G4 KIFZH
?if% (404~664)/532  (357~746)/538  (390~644)/520 (477~647)/566 (400~610)/465  (470~658)/575 (195~204)/205
%iff (19~28)/23 (20~23)/21 (16~32)/61 (20~22)/21 (19~20)/20 (18~20)/19 (302~385)/330
S e ORGSR, . . \ . .
e o I Hr R ALK 5 B ot W hor Fapkis Fapkis
ﬂ o 1A
T
FRL - 20~40/40~70, 20/40, 40~70 20~40/40~70 40~70 40~70 20~40
1%
gﬁmmﬂ%mmmmmwmm(Mwm%3mMﬂwmmm&%w%4m&%w%4 20~40
BR

(g (0:62-0.89)/0.74 (047-094)0.78 (0.62-0.95)/084 (0.47-08)0.72 (0.79-0.94)/086 (0.63-083)/0.74 (0.58-0.65)10.53

L)

3. WEER
3.1 REXEKEERER

IR RIS 2 — T R R AR B (A A HLOR R I TTVA[6], AT T8 0t T3, SO0, & rILL

MR A FRRZ R, AR R R, ] DURBARRPE MR AR R K ORI TT
PR TREOAGHRAE SIRK, U T RA AR MERMAREEIEN RS R
T Z AR S CRIH— B R Z A SR EREAT b, i tH AR R B, S AR E
I SRR AN, AR AT SR 5 PR AN T 2047 -

IRERIRBETTIL B I A TERE . AER . A Bl < (R St B Hdle S/t m] DLEAT
N, RIS AT DU R AR AN R S R, 8 G 1 AR G075 0 P I BEAR 2 AR BE A I8, A €8 SRR JEE U5 25
XA (R R e, R RT DAk 6 R BAT RO R 3R . T BL, AT ARSI 2 R 3 5
FAE R [1AEE), T HOO EE R ESR BUR AT SR BN, KGRI M B U EE )iz .

IR IRBR LM T B AL IR UL T 2D PRAFEAT -

1) EFLERE, BFFOVHMNE, TRINEESETS 5.

2) WA Xo 5 TP Xio
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3) AN RN 2 B BERR 81 5 T A ZE I EE, B
Ao (tj): Xo(ti)_xi(ti) @

8) MMM ERBARESEAMEL, W A, Ay
5) R 2 RS 5 T R R B,

) ®
£
' Ape =X = Xg| (3)
Apin =X = Xy, (4)
Aoj (t) =X = Xo| (5)
6) T LA I KR
o= Zhala (1) ©

7) HESRIRRE o RIREEROK, BEHINE 2 18] AR 2
A BUFA) Xo HH A& FIRA Xo RIBER. X WK X NEAMARIE . X, AREREE. Xs A
TEBUREL. X NALBRIE . Xo AEIERHL. Xo AREBURE . Xo AACTBAK: Ly AR ZI B 515 1 17
BIRIRIR REG: yo N TF IR -

3.2. Spearman #E#
BT SB i th A RR A, FEIRIES AT B BT & IEA D ARE[7], FrLAR A4 88 Spearman
FHRPE S BT AR G 20(7) s
S XIRR)S-S)
VER-R)Z(5-5)

()

e
Riv R—— /R I A2 S AU I R VK 5
Siv S— MR ER T BRI
N——HFF Az B B

4, ERTILE DR
4.1. ReEXEKEDHT

DA ], BB, K. SRR, R, SR, FLRUE. PHENAL. SR
W R

M R ACR R R AL, THANBR R EREE, RKREH, LM MRi:

1) BF5: LEE RS EE R

2) TRH: BEEX) BRIEX) A MAE(K) FEM(X,) . FBER(Xs) . FLBE(X). &
BEIHL(G) BB (Xe)s KT B (Xo)o

BT ARG, AT RO REREE AT, A B RIREE N N 3% 4 BR .
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Table 4. Gray correlation analysis ranking list of factors affecting temporary plugging and fracturing effects
=4 mMBERESTEMEEERUREZHFR

P A KEREE
1 RREORE 0.8
2 fige v P 0.795
3 BIER 0.794
4 BRI 0.79
5 A 0.788
6 FLRG 0.78
7 FIEHL 0.74
8 A S 0.738
9 Y E 0.716

MR K SRR b, A3 B0 E H R R AR MR N BORE > MRIEEL > BiER > &M
B> B > SLEREE > B > RKE > B

4.2. Spearman &S

Spearman AH &P 23 Bt A2 X 1 R B0 I AH 5% REL(GHH DGR ) AT TH B, St XY Z R B A7Eg i
MR R R (P < 0.05)BEATHLEG, R85 70 B AH 2% REL[8 A I IE F 1) LA AR SRR S o AHOCHE REERE W R
% 5 foR, Spearman FHICMESM T, FREWHEHE R MMM, TESASGHMHEXHER 1, 2MEENH
P BT W N K 6 AR
Table 5. Correlation coefficient matrix table of each factor
5. EERMBERMARBIEER

KR ENFE LR BER gileE  gHEY  SRME B HERE
0.101 0.166 —0.048 0.157 0.172 —0.16 -0.235 -0.329

PR

e B -0.088  0.061 - 0.152 0.187 0.1 0.422
JUKIE 0166  —0.088 0.051 0.297 0.037 ~0075 0004  -0214
BiE%  -0.048 0061  0.051 ~0.324 0.008 0173 0041  0.182
s 0157 - 0297  -0.324 ~0.081 —0.312  0.066 -

BFEERS AL 0.172 0.152 0.037 0.008 —0.081 0.149 —0.219 0.022

B | -016 0187 -0075 0173  -0.312 0.149 0035  0.303
#0235 01 0004  0.041 0.066 ~0.219 0.035 0.138
HresE | -0.329 0422 0214 0182 - 0.022 0.303
e m/ME | i KAE -

Table 6. Spearman analysis ranking list of factors affecting temporary plugging and fracturing effects
< 6. Spearman T IME HBERYURERHFE

s PATIFSES M R A
1 AR 0.422
2 R E 0.303
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3 BIEE 0.182
4 1HH 0.138
5 BB 0.022
6 FLRGEE -0.214
7 A -0.329
8 B -0.606

WA Spearman AHICTEDHTEE R, 5 RIMIE L RACRMBFR KR > fBORRE > BEF >
PR > HAMAE > Bl > SLGUE > SRKE > R . (£ Spearman FHRIED M, HAEH
BLT GO SG, ARG AR, LIRS 3 R RO N iZ 2ok, SBIEAA ERs &, (A
FEIR AR, SLBREAE 7%~9% /e 4, SLBR LA BN, 5 FEALBR FE S BN REAR U 25 R B 3 R AR
TR A H BT HAS X PP 383215 %6 7E 0.2 mD~0.6 mD, 2iE R BN, BIRTE Spearman FHGHE 4>
Breb, RBLH T RGP RGN, (EBE RN A BEAE R B RSO I R R R R .
B TBRI A RNE, XS TR BT R U R p, AR A T e
S R

5. &ig

1) BT, “AE RSy B 2 R R ORI OB b, ASONTF BRI 5 AN X HUE AL 65 [
I 131 BrEE B = St TSHCRAIURK BRI« i SR 206 2 m 05 LR S i I R AR 45 R R
BEAT T 7007 o 15 BVBAR X B ALRR ZZBE AN K, AR T 240 b, Bl AR DX 2RI LEH A X By 2%~27%,
HHERPECN S —, R ERACR TR R R . PR, 5B 5 Bl & s

2) XM RSO E AR, @ FREEE, BB AR X, T
DUAL s 27HE TR A ) K v e A7 A2 TR I TR A (s 273 I AL AR rh A/ B [ 2R 2 50%~55%, IR HLAT
% 21 40%5 5 12 31 600% 1] e 20 274 I RCRAT BN & 1 RZ I

E&WH
HRBHR AR UL BRI H “ BOR ST 0 AT FLE s ISR 7L 7 (YKICX2320132).
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