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New evaluation method of water flooding reserve control degree in
complex fault block reservoirs

ZHANG Jie, ZENG Cheng, LI Yanze, LI Minglin, LUO Hongmei, LI Jinghua

(PetroChina Jidong Oilfield Company, Tangshan, Hebei 063000, China)

Abstract: There are many oil layers in the vertical direction of complex fault block reservoirs. The development area of oil sand
bodies on the plane is small, and the plane heterogeneity is strong. It is difficult to construct a regular well pattern for uniform
displacement. At the same time, due to the influence of various closed boundaries of reservoirs, bypassed oil area is easy to form in
the process of water flooding. In order to calculate the control degree of water drive reserves more accurately, evaluate the
rationality and integrity of reservoir well pattern better, and find the way to adjust the well pattern, a more suitable new method,
namely grid reserve method, is proposed for the shortcomings of traditional methods. By improving the division accuracy of the
reserve control area in the well pattern on the plane, combining the geological conditions and the heterogeneity difference of the
reservoir, and taking the injection—production well group as the basic unit, the geological reserves are controlled by the well pattern
gridded layer by layer. The grid geological reserves are classified and counted, and those bypassed oil areas are found out, and then
the control degree of the injection—production well pattern and the control degree of the water drive reserves are calculated. Finally,
the potential of well pattern adjustment and encryption is obtained. This method is applied to the adaptability evaluation of the well
pattern in Nanpu—101 fault block, and the uncontrolled and unused area of well pattern caused by complex boundary is found.
After well pattern infilling, better potential tapping effect is show in this area. It is proved that this method has good adaptability in
the evaluation of water drive reserves control degree in complex fault block reservoirs, and can be extended to other complex fault
block reservoirs.

Keywords: complex fault block reservoir; control degree of injection—production well pattern; water drive control degree; gridding

of well pattern; water drive potential; boundary effect

Yo B #7:2023-02-09,

E—IEEB N KA (1982—) , 55 AR, i FCURLIN, BUA Sl F MG R 9 A o bk < T 048 o o s g DXV o 47 5 B
4:063000, E-mail : zhangjiejd@petrochina.com.cn

EEWA : [K ARPIA R T ER A R4 B A TR A K BELRS B AL BR800 /4 CO, IR AR ML RFAEAFTE” (51704303)



20234F
13 H2

b PO =25 B e T HE 7 el Y R A ST e S 201

JIK SR A 7 ) R R 9k LT 19 58 38 R T Y
—IUE BAEAR , DRSS PP TR O 5 B
PR FEREE o 7RI fa s AR JBE A A 52 b i — o
KA AL R — B A F N A F 7 JF &
H A 25 5, 02 5 BIOK DAk e s ) R 2 S ) L
PRt o TEAA AT K 5 3 B S 100 8 R % TR
SRS BEMS A A R K SRR IR . UG 2 3
RN B AR EAR S B2 57, Ao FEhl i T 5 2K, 3
JE W K KA AR /N TR R RS
IKERAE PR R RE A 3 Ao B RUR R
P BE ¥ A R 2% O e R [ 2 A it H
IR i o R P R, AT A — R AN A R R
B2 R Wr i L, A B B AN L

1B R 3 X A2 2% DR e il 7 1) A i
P
1.1 AREEZX

AR LR AR A I M IR TN
5K I T8 B SR I S T A SR B S AT AR
Z R ) 2 RN TR T . %7
VLB T KT 2 B0 858 8 G &, lEK S
SR 10 A L 1 T ) A A5 T K K 4 o A
JE Ny HUEE KO SR il AR L3 58 AT 3R
BRI, WZE o0 i i P i, X T kO SR
T AN A 38 A A AREE R A T T K IR A 4 o R
P, S B P 7 SR i 4 5 B R AU K K i
DL AR AE T3, HUG 58 i K e 18] 245 1 i O &
RS AT K SR A b P R B (EDAS LUK 3R 42 ol
JERE S, AR R ATAE W kB %07 i A T
K I AL 1) B O J2 9 R ad AR B, R 7% - THT
SR AR R R A 3 i SR S R T R
1l e A

12 HAMEZEE

AR 37 AT K BT HEA T R GE T A [l
H 5 20T RIS TR T K A 4 o R IR G
F R RAL AL A2 Pk S 0 38 JEE o 7K 3K
i et T P JEE A S D L %07 1 R 2 O A A 5
A SEN (S FH T B AT FRLASE R )2 14 3 P e L
- Do ST ) 253 S 7

1.3 iR AL

i 22 96 2 SGE T K A 4 AR, —
FEE FH T RO H: 190, 2 25 W e ek P 10 3 AN
WA TERE , SN T4 2R

2 E T A 2R W B R B s
N

52 25 W DR 14 52 A P 2 R A - 0 W 1Y
WO PARTE 25 L, PRI WG H) )2 0 4% 22 D T AR/ HL ¢
S S22 TR ARl KRBT B PETE R T AR B &
B e = AR 2l S IR AN B 1B BT, I S S IH X
Wb B SR AT R A LA ST e A 2
PR BT AT DR B e T T L
PR B 4 o T B A ) 23 BE R B A2 ZR I Bk K
i T R ) S, T 2 i) AR 5 T T 42 291 ) 3 o
o awRe IS

21 FHEMNEXISNEMEE

TS 2R B R i R B AR O . U,
AE3) 53 T TR, SR /N2 A A T 1R S 3
A 1) SR P PF G 1) SR B0 AR 240 0T LU AT BF
FERD A3 188 5C R 3l 7 T R A7 i T BRLRIONS G AR Y
FERRIETE TR LUKIE R ol R TR I A% AL
JolE N — L L, G I 2 i
IR IFHELR K T 2H TR X N T RR A A, DL = F1 B
FeE R (D)

ST A AR B P00 5 — By DA U S 320 5 A
AR KPR, AN RULRE S0 R Al G iie il 7=

@ kI
@ Rl

1 =8 L M R A

Fig. 1  Gridding of triangle inverse seven—point well pattern
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Fig. 2 Formation principle of “bypassed oil area”
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Fig. 4  Gridded oil area of Nanpu—101 fault block in Jidong oilfield
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Fig. 5  Well location deployment of Nanpu—101 fault block in Jidong oilfield after infilling
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