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Waterflooding front test technology for profile control and flooding
of thin reservoirs

GUO Yimin

(Ciyutuo Oil Production Plant of Liaohe Oilfield Company , PetroChina , Liaozhong 110206, China )

Abstract: Through monitoring the location of the microseismic source, the waterflooding front test technology is used to determine
the waterflood front, water injection sweep range, and dominant waterflood direction of monitoring wells. The main problem in thin
reservoirs is a contradiction on the plane.Based on comparing and analyzing the test results of the waterflooding front, it can be judged
the effectiveness of the block water injection. And then combined with the production changes of the oil wells, it is determined the well

group that needs profile control, thereby improving the efficiency and accuracy of profile control and flooding measures. The technology

has been applied in the C631 block of thin-layered oil reservoirs and has achieved significant production increase effects.

Key words : waterflood front test; thin reservoir; changing in water drive ; flooding control

R Gl A2 4 D LA ok 1 K K i 25
T AR T2 M 3000 60 1] i S A LS B A T
B A AT R A W7 K SR HE 1 5 1 RIS K 3807
6], 4545 DXHE R 70 A 5 B, T LATE B R AL T 7K
TFRBETTT7 58, 4 g i = SRS A FH R (AT 42
BRI o YT R 8 A7 114 1R AU - T A2
NP &, Al e i PR R A, FH A2 IR 3R 6 W ok 2 i UK
AR BEE S DA B 7K IR A A 30 K 8 i T, DA T 488 v >R
W2 oK SR 25 1 SR A X R K L %
175 0 IR A i g X T SR 18 e S 20 181 3K 7 58
(8 S0, AR S e S B A 481 A s 7K BIK i 25
DB AN T e PR SR H- L R T7 S8t .

1 R

K RT3 3 S 4 v K 3 A 2 R % T
b I 0 L e B EROK T i T i R
R T7 T k), S ATHY X Hek BRI R 4 i

B XHRALARAE ), FEHEAT /K IR 2 M A ek T K
FHAFTE 10 h DLE i SR EE P 4 T U PoRE
FEARHATIE A KR TIPERR , JEOR P & R
BE X FERATIT , [ I s 23485 & 7 A B i i 28 48
X LE R EGEY” RIS, W0 7 A — ZR 57 1) DY Jo 4 14
TR 1 8 A E b iy b SR AN, F ok A ] —
AR IR AR, i T 2 P B KA R B B ol
(R NG| LD R NI EI N =8 N €S VA S
(WL 1, A—H b R e i ) AR R 458
A1 15 DB R A 28 B Ak B AT A H K 3R
HIZ AT B B LA S e oK 8K Ty ) = si ik
7K IR i G 6 5 K 5 e PR AL S K 3RO 1 ), )
A K L AR W A L% K B TR 2 AT TR

Yo B #:2020-02-12; 2 [E] B #5:2020-03-17,
FEE BN S TR (1982—) , AR, P I8 FI 3 8K T2 HoR WY
TAfE. E-mail: guoym1982@petrochina.com.cn.



- 02

S

202149 H

PRI, LR /K 3R [6], 4 IR T AR, 38 B4 i
CRGEIELER

E*Iﬂ?lﬂ@ e
S H® |

Bl #MEEMNZRREFE

2 Mg H

TEIRCT 62 T 7E C63 1 Bt A7 7K SR iy 2 Il B
ARBINEH o 2% XA I A/ N W i e, 32 2R U
M, Wk 22, B K RE . i HumZE
R BEALA 1.4 m, o M2 LB E A
14.3%, V-3 i % H 21.1x107° pm?, % X H
2010 4F 12 H 471 K I A, 2017 4F X He 5 /K i s
BT, PR TR, 2018 4F 5 H 475 %Kik % 85.2%),
7rE T R A W B 3 A7 I Ce31-H8 I, Hy

2018 4EWI 7.1 t FIEZE 2.4 1, &7k 1 60.5% FTH=
81.2%. H1 T DXHLiH )2, HLIREE KX, fh2i 3
IKEA R, BRI, 6 07 () 3 7K R B B it
SRS IIG R SR R AT I e (H TR X
TR RN, TR O R A TS S8, 2 H H St 4K,
DL TR . I B 7, C68 15 C631-1
FEW 1K AR 0] RESZ A C631-H8 F (1 4= Ik i,
Ry T AR SRt T ABCR A TR , ZE PR SRR X Co8 H:
5 C631-1 14T T /K IR AT SR, 388 3k 03k 2
P I K 32 38 56 R AR FOKIK T 1], - i
PHIRIE & TS50

3 DRES R 5

MR R
2018 4F 6 H 7£ C631 B g i XF €68 J- 15 C631-1
FEPR I KA T T b R A AT R R K
T H R E S C631-H8 i & R B IFAiE K
F, I 4 2 A7 VRS VR T S R T 2 T R K
Hi.

PRI W A 2 B, S — 2 B2 073.3~
2 0759 m, TR 2 074.6 m; 5 — 2 B : 2 059.9~
2076.9 m, VR 2 068.4 m. C631 He Jy i 2 e , &
)2 R FEE PV = B B, KSR 37 1) AT
Ik T S T )22 B 2 im 45 SR S e e i e T oS
FEFTa AR bR 2R b (e ARy R T 67 ), LT 2.

3.1

600 S 400 =
500 200
400 )
300 200
g 200 | £ 100
E L E
‘EE 100 3" o ‘E‘E M .: .c.
%‘ 0 iy ? % 0 aE . L]
% -100 *Lagle Z o R ) ’
:3 oS o :a ~100 . L o o
-200 C .
~300 -200
—400
-3
-500 00
- ~400

W 5 /m

A2

AR W I R, 2 Bl 70 -5 Ak B AR A
T 2% T A K AR e 0 TR AR i K i AR S e K O
T\ DXCBR PR 7K e B DX S5 0B B AR SR JE L7

0
-600-500-400-300-200-100 0 100 200 300 400 500 600

=400 -300 -200 -100 O 100 200 300 400
s DM 15 /m

MR R AR &

MRFRFR I, K C68 F T C631-1 FH: 1 7K BR T 2% Bl 2 1]
SRTEFLE (L 3) 1245 3 mT LAAE Ry il 2 K
WE il by e = &



143

SRECRS . AKX AR A 2 G R B4 - 93 -

@ C9-17-27

B3 C683.C631-1 HKIXAT LMl X 45

A3 AR h AT K BIR AT %S T S A R )
TEAR AR, 7K B 1 Bl B 35K, 7K BRI 2% A B
o I3 O B K K i 2 R — IR
AN T7 1) B (8] 3) , €68 T 34K 3K J7 1) 74 B
2207, AR SEIKIK T 1) 43 3R « ARdb 457 R ZR
R 1507, KK U K3 K B2 2 410 m, 58 B2 R 380
m; C631-1F EMLHIKIK Ty m AL 507, B~k
FORIK T 050 B0 A FE 1567 FIPGRG 2407 , 7KK
W KU BE R 350 m, BE BN 470 mo %SG
W R C631 Hefitt )21 M= 4 BTk B i, V- T 7 )i L
R, CO31-H8 H- AW m Z 5, 27 Co8 H-52

M 5 C631-1 J = Z 52 C9-17-27C I, If H XF
C631-H8 H A — 5
3.2 WMEARFR
32.1 ARSI

i T C631-H8 I /K b Tt £ 57 C68 14K
SER, K IK AT 2% O 2 8F 2 P MR I 32 C631-1
SRR/ AR T2 I AR SR IR T 1), BRI,
AL AT RE N L KRB IS . Sy TR EK 28
AR, LA CO8 FH K Fy 32, C631-1 H I BKIR Z .
Al AEXT CO8 FH-SLjit A BK , IR 3K f C631-H8 -5 F- Ik
WS K BT, NS C631-1 FH-UEFT IR
322 A4 F%I

R 5 7K 3K AT 2% W3k 45 L AT D35 A O K
FE il v AN, E IR co8 Hik i Ab HEE h 0.05
PV 5, M 9K 570 VE AR 5 500 m? ; R B R BK I C631-
1 HEIH R A FE R 4 0.02 PV 8, JH SR FIE AN
3200 m*,
3.3 LR

201846 H & 8 A XF C68 H-aLt 7 IH5K, N T
L FE R, 9 A 210 A X C631-1 52 it 7 5K .
PRIBR IS, PRI it S 1 1 34 1 2K R g B R B 4331
T T 7.4 MPa F17.0 MPa, J3 3 5 3 I 9K AT 5 5]
T T 7.2 MPa 6.8 MPa( WL 3% 1), 136 B 3% 3K 5 Hb
JEMRIKRE T AE 2 A HOK IR AR B T AR

F1 FAERREEKEAMBHENITE

17K J1/MPa Jri 8l J1/MPa
=
VIR AT PRI VA 9K iy PR IS
68 7.1 6.5 13.7
C631-1 8.5 8.1 14.9
Ty 7.8 7.3 14.3

C68 H 45K 15 d J5 , C631-H8 #F H =3l i 2.5
FTFEI 7.4, E K H 80.9% FIEF]54.1%., 201848
HATF b 1 B3 7K T ARl K B0 i 2 3 285 SR
B H R R €631-1 H7EK = . 201849 H Hif)
TR X C631-1 S 9K , UK f5 , C631-H8 FH-Fik
P T, SRR, Bl BT R 7.8 1, 3K
TR 2 50.3%, 2 2018 4 JIK B2 138 7l 764.8 (UL &

4. K5),

[l BF o8 R 3 K OGP Y CO-17-27C it AT T
B R AR BB, H 0 2.1 1, Bk
86.5%, UKt H, C631-H8 - I 5 T [aa 3,
Sh A IR B ARG O, U BH R 1B K A I
B E R TR B K IR A P 9K X R T T



- 94 - RS

202149 H

—— HI" —— H=

CO631- 1R

O
H =i

2018-01-01  2018-02-01  2018-03-01  2018-04-01  2018-05-01  2018-06-01  2018-07-01  2018-08-01 ~ 2018-09-01  2018-10-01  2018-11-01  2018-12-01

B4 C631-H8 Ik it i £

100 ¢ 1200
—o— FRFE —m— i
801 g 3 1 400
e \ - AR o C631-1FF74K
s 60 = B L . a0 =
5 AN =t &
= 2
b 40 - 1 800
207 - . 11000
1200

0 L L L L L L L L L L L
2018-01-01  2018-02-01  2018-03-01 ~ 2018-04-01  2018-05-01  2018-06-01  2018-07-01 ~ 2018-08-01 ~ 2018-09-01 ~ 2018-10-01  2018-11-01  2018-12-01

5 C631-H8 JFa 7k —ik 2%

4 MR KZ5

(1) K 3R 5 200032 1 SR T2 0 M 3 1 7K B iy
SR KU i R TR, T 7k B P
% S OB R S T S W I e

(2) 0 - 1 5 I 2 th 159 52 25 0 e sy 1, 7K B
I 2000 324 A T RS RIB J FE 2E e B EA
LRI S0 (B L B T 77 H S TR
VRO, A TR RS T R A BRI PR

(3) 46 K R 45 0 328 107 T S VR0 B O 3
G SR 4Y T 15 S A P L BRIA L 7 R v T 5
AR X A4
SE LR
(1] ZETAT, 806, TR . T IR HIZ W I 7K 3R AT 24 AR

TESE 430 F A N SR TR [ ], SRR 90 <R, 2008,

15(2):73-75.

XPRHE . 5505 A A SR F A (M. b st A3 Toll Y i

#,2003.

BALEL KIS, e K RS R s PRSI

HORBFFE [T ] WU TR 241, 2001,37(6) :61-65, 71.

2R 7k, R AR A AT AN, 45 . SO T A T W 4 R

E 15 1 B8 R R L A 2 ()] R <8, 2010, 17

(4):104-106.

FENE I /N , PRS2 K BIR T 2l iat b R A i 2 mb

iR AR T ] A ER ,2006,20(4) : 71-72, 81.

SRATRE , TAEAS X0, 45 KRG 2 M

ORE ARG 5 R L) ] ARl <R, 2011, 18(3) : 123

125.

TRFRME AR, B 25 O I I AR 1R K K

ACR AP (1], A M AR, 2010,29(11) :35-36.
(%% # M)



