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Abstract

How to determine the water injection rate of separate layers rationally and effectively is a key
part of water injection adjustment. The quality of dividing will directly have an impact on the de-
velopment effect, especially for multi-layer sandstone reservoirs with severe interlayer hetero-
geneity. On one hand, the well determined rational water injection rate for a single layer and well
can effectively control the rise of water and ease the tension of interlayer contradiction; on the
other hand, it can also reduce inefficient water injection and lessen the burden of oil production
and surface gathering. Commonly, the effective thickness approach, formation coefficient ap-
proach, filtrational resistance coefficient approach and dividing coefficient approach are used to
determine the water injection rate of separate layers. The approaches mentioned above are all
used to determine the water injection rate of separate layers in Well Block D. By comparing the
results and injection profile, the rational dividing approach can be determined.
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Figure 1. Plane dividing coefficient
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Figure 2. Vertical dividing coefficient

E2 E@ESREREE



D DORS AR K BE 73 Tk i AL 7T

Qwi :QWXCi (3)
A Qui AEAKHE | NMNEDEEKE, m* Qu NEAFH AR, mi.
22. BRR¥E

BS 0y R AGE R TUSHE S SCIR[8] H R A EADCERE TR IR (520, 2325 i 1 i ek
FETF R RE T IT R IR S N R 23 J2 K BB 70 ok AR 2 OB 2 1 3R 26 PR AT R 2%
i, KI5 D X1 T B 20 R KLy ST 1785 7 58 By 9

m
]Z Mz Ny (KH), /In D,

Vi = 1m .
iZ:l:JZ:;Mijaij Nij (KH )ij /|n Dij
zI: Kije Hije
(KH), == .

Mijaij Nij (KH )ij/ln DiJ'

ﬁij ~m
;M“a”N” (KH), /InD;

(6)

Robte moon, U450 | EATRIE R, IR KR B EUR A FEB IR My | EEKTE | 2
FHIEBOE BB, B o X i AR | BIORCE AR, TR NN i AR | BRERHS, KR
Vs (KHYg AESBIIR 0 | AR | 2B F LR B K B0 PR, 074977 [ 2 50 pm?-m
Dy i HKIF | RMTERIFIL, m: g IFIX | SEKIFROBE S R B, Yy =1 By | AT |

BB R, KK Y4 -1
j=1

B ARG EHIE TR R lEB A 126 IR )M 2 (F it s R 58 AR IFRR
frEARM ERIE, WTULRDRIE ORI R By R 8L, JRHE 7Y R IEKE.

3. FX4FE R SEHIM A
3.1. D HXEAKIFE

D HIXALF Y M H AL, FEIFREAA FY 2, 354 50 MU T, SN 11.0 km?,
Hi T fif BN 960.28 x 10*t, WRfiEE N 268.84 x 10°t. JFRMETYHBEE N 14.3 m, FHFLEE N
13.5%, PHZERBIBERAN 447 x 10°um?. ZHXBEEERET FHMZE. FHEDEESERL, f
RRERBERTHX P, Y B AZ LR 8ok, E Mz . HIX T 1993 £ 9 A AT K,
K R RIETHRAFE R, I 5 2009 4532 A2 Y BN 9 BoIRiA K /9 ik 21 2013 4 7 H, Rt 179.03
x 10%t, BiHEKN 472713 x 10°m®, A5 KN 42.22%, LR 18.64%, “T-YRiMiEE 0.94%. H
2010 S A AL LK, B ACR BRI R R, R M R H g 0.6 to 2011~2012 4F
NCH S T DA Z AR N I R B A K S R i, s T IRE RIS ARG, B R T KRR .

UL, D HXHRBRENR R, EBREL . FFREEFHM. HEARBAEL, TR AR



D DX AR KBS 73 T 33E RLERTE 7T

3.2. LR

TR D X WA R R g A TR, SRAERUERE L. W2 REGE. BRI RBEE
NRBCETTE T R RE B K E . BT RIS RS 2 85 R S IUA WK TH TR T BL B, TR
R 1 P,

Table 1. Single layer water injection rates of different dividing approaches
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(mé/d) (m*d) (m*d) (m*d) (mé/d)
1 D161 Fl4 4.00 12.49 111 0.66 511
2 D161 FI7 6.00 8.84 33.18 9.50 9.17
3 D161 YI5 7.00 13.36 12.86 15.43 11.86
4 Y12-37 FI2 1.56 1.28 1.76 0.96 177
5 Y12-37 FI7 6.47 16.18 0.80 255 6.20
6 Y12-37 Yi2 3.96 7.84 6.89 11.67 3.77
7 Y12-40 FI2 9.02 3.74 0.92 1.96 6.74
8 Y12-40 FI7 3.98 435 243 116 3.77
9 Y12-41 FI6 430 15.00 227 315 5.12
10 Y12-41 FI7 3.70 425 351 550 6.74
11 Y14-39 FI6 12.87 355 8.15 3.68 216
12 Y14-39 FI7 17.13 5.22 2.89 378 5.66
13 Y14-39 FI2 2.60 7.64 38.20 359 3.77
14 Y14-39 Fl4 2.85 10.33 473 7.68 317
15 Y14-39 FI6 7.55 4.34 11.53 6.86 6.74
16 Y16-40 FI2 8.55 1755 5.76 6.39 8.90
17 Y16-40 FI3 411 2.93 9.72 9.87 3.24
18 Y16-40 Fl4 429 312 157 5.70 7.55
19 Y16-40 FI6 3.34 3.78 2.00 3.47 243
20 Y16-42 FI7 0.92 3.36 0.09 0.06 0.77
21 Y16-42 FlI2 4.26 267 1.78 1.96 4.85
22 Y16-42 FII3 7.50 0.15 235 8.30 9.71
23 Y16-44 Fl4 5.69 478 7.02 3.86 5.39
24 Y16-44 Yil 6.31 1.36 055 0.18 297
25 Y18-40 FI6 6.48 0.67 0.24 313 2.70
26 Y18-40 FI7 9.52 4.26 1.09 218 297
27 Y18-46 FI2 5.20 0.30 0.16 0.13 3.24
28 Y18-46 FI7 5.10 1.21 2.48 2.43 5.66
29 Y18-46 FII3 430 4.69 4.95 4.04 3.77
30 Y18-46 YIS 2.40 1.91 0.43 3.69 2.97
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Table 2. Relative errors of dividing water injection rates
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AR (%) H = R B0 (%) B 21 R B0 (%) BE 5y Z2401%:(%)
H/ME 9.07 5.14 3.89 4,09
RRME 265.22 1369.23 194.70 83.22
T E 86.77 120.23 65.82 32.65
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