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Mk P 7R % 1 3% R A L R — o A9 40 ) i s
4 A CI-1.Y'S-2 Fl TC-4 A5 HLf# 3% 7). HL 10
mL CJ-1.YS-2 FI TC-4 4 HLAEE 5 & T 25 mL & &
LB S g T KR AT 50°C (B0l 1 )2
T ) 7KV e 2 ho BRI T B DT FHZ8 8K
PR, B TR T AR R AR I T
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BWEE R, [FAE, BU10 mL CJ-1,YS-2 F1 TC-4
BHLEERE T 25 mL =, 25 A S g A0,
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(3) Bl se e
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50°C/KI R E, BERR— BRI B R R A
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FRICT g B R 85 i A Bk 1, 5] A 20 mL
DH-1 AEM AR ZR  FRIEBEAR | FTIER & 1A R 1 55
i m; AR, 78 75— BebR 2 FROFRER 1 g B 5 ) 151
A 20 mL 10%ER BRI W, FREHEAR 2 FINE AR R 1Y
ST ms B PN BEAR RIS CA 50°CHER v, 3B
15 min BB, 43 I FR EEBERR 1 FITR G AR 2 1 48
JOT 8 mo, BEAR 2 FITR A A 2R 19 6 0T 6 s, AR AR A 2K
(mi—ma) /mix 100% 3385 DH-1 R fif 3% 1K 22 %t e iz
FIE IR T 2 | (ms—ma ) msx 100% 3182 10% 2k 2 X6 ik
FRES IR . RELLRE L L 90 min &k, Lty
6 IR AT
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+, FHZEEB K pp e Tt & T TP T B
REG TR, TR R R BRULRE S D 240
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(4) J o 3 3R )

W50 R I ot m, MR T AR A, 3% B R
IRSAT AR TE SY/T 5405—1996 % Ak FH 22 i 71 1
REIR G 7k RPN R B ) , 175 JROK 4K A DH-1
JEERfEIE R R 20 mL, [ BEAR A DH-1 E R 3%
KR SR JG KR AREAR , 75 50°CHEAE rf 2 4
h, B F AN R 5 T 28R K oh gk i, Mt TR AR
R4 T AR mo, F2 10°% (ma—ma )/ (4A) TN A
{14 J Lk R 0

(5) Bt se s

FREL 25 mL DH-1 JE R 35K &2 F 50 mL %
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), a5 RZE. R A4 HI1#E5%29 200 T (IR
G5, B S0CIH R AV R E U 2 h, B
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2.1 TC-ABHBRERRERE
2.1.1 ;i FAe o s e ki R
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e B e T AN A A LRSS R . TC-4
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I AT A FLYG RA LG TR R I T A S
HUTLTEAR B A 5 [R] I TC-4 A7 LA ) A 1Y
3 T P )7 A R 1 8 S 2 B T i, 2 TR 9 2 7
FEAT LS I S AU et 36 A & AR AL B VR
WA PLER D T S bR R RN I s Al
SEIIVA PR 2T, SR U T A S ke

xR1 HEMAEEITHEIEER DRBMER

CJ-1 4.456 10.88 3.409 31.82
YS-2 4.897 2.06 3.844 23.12
TC-4 0 100 0.302 93.96
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Je B AR ) FLAC N A R T AR HE Y A2
Xof ML 1 Y IRTG G

ZEA VAL 3N UL, TC-4 45 HLAREE I X i
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Je B8 3 A R 5 b 2 K RIS A8 P AL e, AN 27
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2.2.1  XTERBRAG 0 IR AR AR

DH-1 B2 i 3 4 22 F1 10%:58 R 175 T 0 Bk R 5
AR R AN R 1 TR . 10%ER BRI 22 6 Bk B 5 Y
VoS o R Iy S SR 3 I S 28 0 B N B AR R
ANAE  DH-1 JERR 5 U 22 W R B 51 308 I B 2%
FRRE o 10%ER PR 7 Ik 2R i, S B SRk, 78
45 min i B 20385 90% , J5 ] F TR R 45 Hh A7 AE /b
AR R AN T B ZARFFAE 90% ; DH-1 AR IR i b5 1A
FOIRIRES A iR R e T, 78 75 min B A Bk
B , Foe i VA TR 80% , T I R A AR, v il sk SR
AN, 10%ER O Bk R 55 1 7 Tl %6 K T DH-1 PR
fESE TR 22, AR SN AT) 30T ok 23R ot s () 498 T 7 L

WK AERRER SN A, R TR 5 B R A% S L A JEE vy
VI RE 1, A B 3 D RS A B R,
it 2 A 2RBUIR . DH-1 AR BRI 1A 28 5 B IR E5 Y
AR I TRL A, ARDAS KL R R IR A% ok 13 7 (o okt 0
1%, A R B B, AR B AR ZEEERE,
1117 EL T PR e B b i 189 i U2 e A SRR A —
SE IR

100
80 10%Eh R
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K40
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El 1 DH-1AEBRAFEE AR R 10%5h BRVE Ok
PR 5 ) P TR R

222 *TFEEagEsRER

T HZ NGRS B R A B P g =
AR A5 22 W T BRI | 7™ A Aok i 7
EHWEIE RS A a2 AT . 50°C
N DH-1 AR R A 35K 220 10%E5 B v ook 3+ 1
TSR LI 2. 10%3E6 BRI WO & -+ B 3 7E 50
min P 2RI AR J5 2218 1 JF, 7E 150 min ik F|
100% ; DH-1 FE R fif 3% 14 22 X3 266 1 1R 7 Dl s 24k
T G218 B4 0 #a #4240 min fY 1 1h R 3k F] 40%
DH-1 B[R fif 3R 26 266 3 il 3 /N T 10%3h
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PRI % . ERFRTE 150 min I £ 58 IS AR BR AT |, 1R
N AR g, VA TV FH i AT ARG 25 5 o R
AL B 7 EE IR 5 T DH-1 AR R i 3% A 22 1 (ol ok
RIENG | FREEI [, N2 0 b2 S ™ )
Vs AR N ™ A k58 o 6 B R B AN - i
P SEG R DH-1AERR G A R BA BRI s s
HERE , 7R BRZE 0 s B B Hh O B TEH LR
TUUE B[R] e SN2 %) i 231 i o 7™ 2 1 7 e, %
A0 PR R B
223 MRRBOHERGI A

XFRAR 05 135 5 1) B2 5 e 1 2 PF M i 3 1k
FXF A M ORI — T Z 8 AR, DH-13ER
i 3 1A 22 RN 10% 58 2 V25 YB0NT 11T Il FE B A D 25 ik
JRRIRE DB IERIE WL 2. F 10%ER R
O HFATIRER , 0B RGN L6 A 1.64, 1 DH-1
R A 35 R R B INAS LR 613 FhAR VA TR i)
SR, R U R O™ R, R R s B i
T E ORI B A 3, AT 3 B2 2 R N3 L
TR s TR = AL G A FH Y DH-1 AR IR A AR R
FEANEIR A OB ZRES A I SE A 3 KA EE A%,
ERE R BIER N REE th T Roka 8 5 )2
HRD I A [ AR 2E IR R s Y H Y

R2 DH-1IFBfEEE RN KR A OB EZRWHIE

I Ky/(107 pum?) K/(107 pm?) KIK,
DH-1 165.6 1015.5 6.13
10%E: R 190.0 312.5 1.64

224 iRk

il G R R AR FfR I B P 2 S N A AR Ak
Wy SR fih | A AT 5BE G b 2 X £ A RE P AR S Tl K
(LR A= K 0 2 = R s o < 9 D RS AN 79 7= [ e
UULHE , IR HE P Y Fet 2 hinas sk FLA/E L, S5
KB RME ., BRI, PP A A 2 00 ol 25 5C
HE . 50°C 4N A 7 DH-1 JERR SR 2 i E 4 h
1) JE5 133 R R 0.186 g/(m?+h) , iRk F1] 98.79%,
H IS B G = R R R Ao /T DH-1E
MR ff R RAEK T B L B th HORF IR & pH{H
Bm RRPEAT RS RE R WRA R &R
FLAES5H  BeS Fe R A BB ROVIY U B2 L BHLIE
4 TR Ik, B RE R

225 L Rhegmeiais

DH-1 JEFR AR RAMEA R AP bR YG (8 k
LR ERE , T EL SR AR 32 b e L, A
FEAE TR DLTE )25 Y . DH-1AER G 1A R
SRR 1 1R G R Re & A FLER, Bidfh
PEGF , AR AARAIITE S . S0CT#E 2 h 5 Al
AR5 3] 4 22 3 YRR 9 9 4 40 B, i 3L %58 ]
100%. [ DH-1 AEFR IR R IE AMZEA 774
FULIG AR T AR R s R R AR HE

ZEA LA F S A SL6 ] WL, DH-1 AR BR s 1A R BE
AR Lo b fige 53 sk TR 6 3 245 9 0 R 4 #3038 8 el R PO
B TEHLIR DLIE , AT B A4S Mo o0 £ 205 18 R, G2k
PEREDL L, X b )2 B 4R 23 18 ™ S AR IR . [
i, DH-1 AEFR i 4 22 28 Il ke R4, AT 3l B 2k ot
Ji b i Y R B 5E 5 5 M R BC AR A fE s #
i B P RE K FL A B AR EE JE RN AR R HE
o Ft, DH-1 3B A3 (4 2 0T FH Bk D34-H Y-
) TCHIL &A1 2E
2.3 #3IHRMA
2.3.1  BAALARLA I A

Y rh I B R B 2 R A R A, B
FoRr R LR & B A TE A | 3 T P A SR
TIFLIBRE N 31%, B 1% 0 2715.5%107 um’, T2
TR BE 63% , JA T m FL B BE IR (5518 355 3200
o o b T D v LA R e R R BT
SEAE PRI B [ SRR S E S0CRT R
YIZE P Jy 478.4 mPa-s, J& H AL . b, HAs S
A7 DL BT AE T e S5t 3 75 5 15 50 18.43% , 1%
B 4.75% ; D34-H T 7 70 980 ot 0 7 I 7
19.84%, & 9.56%
232 D117 %5 AR

S50 DI RO, 2 XA 0 5 i e
REA R TC-4 A AILMEA IR S5 AL B, f B i
R AT FHHb 2 A HLEE ZE  [a] el FH SV b TR
KRS T 237, DI ar B ™= =
35.5 m’, H 7 18.7 m?, & /K % 47.4%, 548 A
Fo = S AR s SRR R 4 8.2 mY/MPa, 5132015
FEMRAL IS RIS 50 16.2 m/MPa ki 2250k, fi
TC-4 5101 B H 7 5 249 80 m*, H /il i 2 25
m?, AR 70% . [ HMEER 15 d)E, H = lEy
60 m3, H P=ifiiE i 22430 m?, /KR 2 50%., i
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EHAR LG, BN 11.3 m?, TC-4 43 WS
RERCAFHL M RR D11 HAT HLIE ZE 42 =i =il
233 D34-H3#5 % 5 AR

BT X D34-H - A3 ZE5 00, A TC-4 FH HLA
AT WIS PR DH-1 AERR 5 IR 2 A4S 51
I AT MR IENE N . TC-4 A7 WL %70 8 S5 12 3T
B R ML R TTRRYIE A LK 2, [l 7853 2
F2 JCHLIE AR LS 228, LLGE DH-1 AR BR i 3% 1A 2 4 6
MLEAHSE ZE A T o 535 B . D34-HIFSE%EnT H ™
T 15.0 m?, H =i 14.8 m?, /K% 1.3%, BT
B AR 77 i AR R S AR AT L, S AT, W 2P
FIWT T D34-H i -3 28 S 800%™ , I 4 D34-H
MIFIEAT AR . fE3ERI T H P 60 m®, &
IKF100% ; i FH A 571 8 d e, H =i R [ 2 4
35 m?, H PR3 220 30 m?, 57K % 15% , il %
HUI H P23 B0 T 30 m? L 5 K KA 85%. H
B, H 7= 32.4 m3, H =il 30.62 m?, & 7K &
2 5.5% , HARI S FERT KA. AT I,
FIH TC-4 A HLARSE RN EATAT HLIE Ve DH-1 SRR i
SR R AL, A B sy 1] LAS# R JC ML AR 3% 28
UG HLIEZE % D34-H H (05 R

3 4hig

Fh e FH RS 4H D11 3% 2228 BN e
Jo 4 B T DURUE B A LS %€, D34-H -4
RINAHIEZE  TOHUE NG VLE A S A
o TC-4 A5 HLAF3E X 1 5 A0 A0 05 9 5 Tl i ) &
R R ASCR BT W 2 03 /N 8 TR A A T
D11 3T -7 (1A LA 28 (0] 8 DH-1 R AR i b 14
ZEA RIS E ZEIRaE T, XHa o E 2R

NI ™I R, S5 R B B A AR iE B
R RENE S EL , 38 T RR D34-H H- TCHL
FHIEZE . PR3 TR R AED 1 17 FH 9 A 5 AR B
i, D11 D34-H I H =il it | H =80 kR
FANWK G 2 IR
S Rk :
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Performance Evaluation and Application of Organic Plug Removal Agent and Non-acid Plug Removal

System
XIAO Lixiao"?, HOU Jirui'?, LI Jie’', ZHANG Ning’, ZHANG Jiuran*, LIANG Tuo'*, ZHAO Wei’
(1. Research Institute of Unconventional Petroleum Science and Technology , China University of Petroleum (Beijing ) , Beijing 102249, P R of China
2. Key Laboratory of Petroleum Engineering (Ministry of Education) , China University of Petroleum (Beijing) , Beijing 102249, P R of China; 3.
Tianjin Branch of CNOOC (China) Company, Lid, Tianjin 300450, P R of China;4. The Eighth Oil Production Factory, Daging Oilfield Company,
Ltd, PetroChina, Daqing , Heilongjiang 163514 ,P R of China)

Abstract: Due to high viscosity and poor fluidity of heavy oil reservoir, it is easy to form organic scale deposition and inorganic
solid phase plugging in the near well zone, reducing the permeability of the near well zone and leading to a sharp decline in
formation production during the development of oilfield. According to the special reservoir physical properties and plugging types of
D11 well and D34-H well in Minghuazhen formation of Bozhong oilfield, TC-4 organic plug removal agent was selected through
asphalt dissolution, wax dissolution and viscosity reduction experiments, and the performance of DH-1 non-acid plug removal
system was evaluated by the experiments of calcium carbonate dissolution, clay dissolution and core flow. Finally, these two plug
removal systems were applied on site. The results showed that TC-4 organic plug removal agent had good dissolution ability on
asphalt and paraffin, good viscosity reducing effect, and little damage to reservoir, which was suitable to remove organic plugging.
DH-1 non-acid plug removal system had a good retarding speed, corrosion inhibition and scale dissolution ability, which would not
cause serious damage to rock skeleton. It had good compatibility with crude oil, and broke emulsion in time during migration,
which was suitable to remove inorganic solid phase plugging. After TC-4 organic plug removal agent was used in D11 well, and the
combination of organic cleaning with TC-4 organic plug removal agent and DH-1 non-acid plug removal was used in D34-H well,
the daily oil production, daily liquid production and the rate of water content of these two wells basically returned to the level
before plugging removal. Both of the plugging removal system could solve the plugging problem in heavy oil reservoir.

Keywords: heavy oil reservoir; organic plug removal agent; non-acid plug removal system; recovery factor; Bozhong oilfield

(#6521, continued from p.652)

Velocity Distribution Model of Plugging Agent in Fractured-cave Reservoir and Its Application in Channel

Adjustment
SHU Zheng', LIANG Xuwei', QIAN Zhen’, YE Zhongbin', ZHU Shijie'
(1. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University, Chengdu, Sichuan 610500, P R of
China; 2. Northwest Oilfield Branch Company, Sinopec, Urumqi, Xinjiang 830011, P R of China)

Abstract: Injecting plugging agent into formation is an important method to improve waterflooding effect of fractured-cave
reservoir. Figuring out the velocity distribution of plugging agent is the key of construction design and effect evaluation of channel
adjustment. Based on the simplified fracture model, the velocity distribution of plugging agent at different positions in the fracture
of carbonate fractured-cave reservoir was deduced, the migration characteristic of plugging agent with different velocity in fracture
was evaluated and the relationship between the adjustment effect and construction displacement was established. The results showed
that under the displacement of field application, the velocity of plugging agent gradually decreased from 25 m/s to 0.025 m/s with
the increase of flow radius from 1 m to 1/3 of well spacing (620 m). With decreasing velocity of plugging agent, the position of
accumulation was more forward and the height and density of accumulation raised. Effective accumulation could be formed when
the velocity of plugging agent in formation was less than 0.25 m/s. For the typical well group of TH fractured-cave reservoir, in
order to block the fractures efficiently from 100 m in the direction of main flow line, the injection rate of plugging agent should be
less than 0.487 m’/min. Based on the velocity distribution model and the migration simulation result of plugging agent in fracture,
the relationship between adjustment effect and construction displacement was established, which could guide the channel
adjustment work in fractured-cave reservoir.

Keywords: fractured-cave reservoir; plugging agent; velocity distribution; migration characteristic; channel adjustment; numerical

simulation





