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Table 1 Classification of proved undeveloped reserve in Fuyang oil layer,Daqing Oilfield

ff R ERE /(10 t « km™ %) =60 50~60 40~50 <40 At

I 1/ km? 1.9 24.9 35.9 77.4 140. 1

2% fiti it /10* t 182 1389 1556 2 293 5420
BiEAR/107 pm? 10. 20 1.92 2.73 2. 90

T/ km? 28.9 20. 4 44. 4 79.5 173. 2

12 fiti it /10* t 2 306 1052 1979 2726 8 063
BiER /100 pm? 1.21 1.25 1. 21 1.21

M/ km? 44.1 64.2 24.6 52.0 184.9
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it /10" ¢ 7327 7393 15 035 8 464 38 219

H L NERIFEFMESIIEBBER=1.5X107%,(1.5~1.0) X107, (1. 0~0, 5) X 1073) ,<C0. 5X 10~% pm? Fl J5 i 3
=0.35X107%,(0.35~0.25) X107%,(0.25~0. 15) X 10" %,<00. 15X 10" pm?/(mPa * s) AR HER] 53 .

2 RN I 2 MR A R S PR

R R S BRI X 3 7 2 € 0 A 05
TRl 2 B E R 0. 1X 107 pm’, 47 AL BRE
094 1% BRI S8 Al I v 4 J2 B AT T g 1
B 5 4 2k O A 00 0 P B —
B AR SORME AT AR e R IR S VO L 1
B 4 G 9 O B4 AR T F R B YOk BR T
B2 KT 22 A B MR B A D TR
2.1 EAFRHBHARR

Nl i 22 R 0 o 2 (PR D) T LR
). 2 SRR S A 42 B 0. 01~3 o FLIER L HL
BAEAR/INT 0.8 o FLIGA 3 5 546y 2 B8 5040 1 1
0. 2740 pon (AL 15 T 27300 £ B A AR K

RS AEE, %
s § 8

é

LB/ vm

B1 KSR i S 56 T K e FL G o3 il 26
LA T FLIE 434 5 2. JRUIR & i
FLIGE ST 5 3. 0 K SR ER A Tl FL Ik 53 7
Fig. 1 Distribution curves of oil and water in pore

throat in water displacing oil experiment
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Fig. 2 Relationship between starting pressure gradient

and air permeability after calibration
in Fuyang oil layer,Daqing Oilfield
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Table 2 Producing conditions of oil layers with permeability less than 0. 5X 107 pm’ in Fuyang oil layer, Daqing Oilfield

4 JF BEZR/NT 0.5X10°% pm? ji)2

e AR /m SRR /m H M/t J2H BROEE/m )z SRR /m HE/
W 45—57 6.0 3.6 5.8 1 0.8 —
B 59—60 23.0 8.8 7.6 2 1.2 —
B 59—61 8.0 7.4 4.5 1 0.6
W 59—63 21.8 13.6 1.6 3 6.8 1 4.2 0.3
W 62—59 12.6 7.6 2.5 1 1.8 —
B 63—65 15.8 9.4 7.5 1 1.6 —
W 67—65 20. 8 15.8 1.9 1 1.0
B 69— 64 20. 8 15.0 7.8 1 1.4 —
B 94—33 15.4 8.4 1.5 4 5.6 2 2.6 0.5
B 95—40 24.6 21.6 4.7 4 11.2 2 8.2 1.1
B 98—38 26. 6 12.0 5.9 2 4.8 —
B 100—40 20. 4 14.8 1.9 2 5.0 1 3.6 0.2
& it 215.8 138.0 53.1 23 41.8 6 18.6 2.1
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Table 3 Limits of effective driving well spacing density for Fuyang oil layer, Daqing Oilfield

25 TER AR /m FHi/m FHW % L/ (1« km™?)
I 120 400 450 500 20. 8 18.5 16.7
1 90 400 450 500 27.8 24.7 22.2
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Table 4 Reasonable well line spacing of rectangular
well pattern for low permeability reservoir
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TROUBLE RESERVE OPTIMAL LIMIT AND DEVELOPMENT
DESIGN PLAN FOR FUYANG OIL LAYER,DAQING OILFIELD

2

Zhou Yongbing'*?,Cui Baowen®, Zhou Xisheng®

(1. Geoscience Department, Daqging Petroleum College, Daqing, Heilongjiang 163318, China;
2. Exploration and Development Research Institute, Daqing Oilfield Company Limited ,
Daqing, Heilongjiang 163712, China)

Abstract: The proved reserve of Fuyang oil layer, with small-scale channel sand body, poor physical
property and serious heterogeneity, accounts for more than 50 percent of accumulative proved reserve in
outlying pools of Daqing Oilfield. By analyzing development effect of infill-regulate block and estimating
undeveloped reserves, this paper determines the waterflood development optimal limit for Fuyang oil
layer reserves and the well line spacing limit of effective drive system, prescribes types I and II reserves
well pattern according to the "two limits" and integral optimization procedure for fracturing, by which
obvious effect has been observed in the process of waterflood development in Yuan35 Block, etc. in
Zhaoyuan oilfield. In addition, the feasibility of adopting special structure well and unconventional de-
velopment plan to type Il reserves was discussed in this paper.

Key word : undeveloped reserve; estimate technical limit; well line spacing limit; special structure well

development; Fuyang oil layer; Daqing Oilfield



