29 2 Vol.29 No.2

2006 6 GEOLOGICAL SURVEY AND RESEARCH Jun. 2006
’ ’ ’ ’
( s 200092)
(@), (Vsh) . (Md) .
(Swi) s BP s -
, PI2 . ;
. . PI1 - P4 (PI
; PI1 s ), PI2a,PI3,PI2b, PI1,Pl4;
PI3 PI4 s H . o
:P618.130.2" 1 ‘A 21672 = 4135(2006)02 = 0136 — 09
b
. . ) ,
[1]
A b b b
2, ( )
b A
b
[3] 1
AY b
o b b :[
N PI1 - P14 « 1D, PI2
L2l , Pl2a PI2b
N o 225 ,
s , B1 -D4 - P18 B1 - D4 - P32 s
B1 -6 - B021 B1-60-537 ( 2),
, , PI1
) o ¢ 2
’ 9 [} ) ;PI2
’ ;PI3 H
12006 -03—-17; :2006 = 05 — 24

“ ”

12010022002100330
977 -5, s o



2 137
A (") 2r # N R
gl Q{?ME.\_- % AW (- m) Pk ite it PIEEREE =
B g ™ o lml g S0 4
ariex RO ZRADRTR | PV
: Pad it ]
®l-| ® WA Pi29
A3 i
b pAs ]
B
. 3 BT Pi3
41 6] 7
ERMATEH P4
HOB
B B == B¢ B B3¢
1 I PI1 - P14
Fig. 1 Stratum column of PI1 — PI4 individual reservoirs
1. 32, ;3. ;4. ;5. ;6.
iy B1-48028
2 Pl
Fig.2 Sedimentary micro-facies of PI1 individual reservoir
1. 32, ;3. ;4. ;5.
Pl4 o 8.9 km?, 8 407 X 10*t, 1963
1 ~6m ) ’
; 21. 7% ~ ; 1100 X 500 m
31.7% 28.5%; 40 ; 600 X500 m
X10’7’#m2~ 4312><1073me, 1012 X . 1981 N
10_3ym2° s 250 X300 m . 1994



138

29
N s 250 X 300 m N s
. 1996 PI1 - P14 C D
. 250 m o s ’
o 2000 12 s
3902, 2 X 10*t, 111. 1 X 10*¢, s
86.6% 46.42%, .
2 - @ a75 ~ 0.0674 Swi + 0.0115Vsh + 1.1294 Md + 3.5366)
K — 10 . @ . a . sh . 3. (1)
2.1 o 20
’ Vsh — ’ OO 5
o Md — ,mm;
’ N Swi — ’ % °
o ¢, Vsh ,Md , Swi
B - 182 0.6459
, ¢ =1 CAc—0s. 72— 182Vl 2)
, , Vsh = 18,281 3029 (3
BP Swi =21.742—-2.752 6 Srr 4)
, () Md =0.168 2—-0.003 5 Srr, (5)
(Vsh), (Md) :AC — ;
(Swi) . K = 1 (g.Vsh . Md,Swi), Srr — ‘
K , ., g K = f ) (/DI
(s Vish ,Md , Swi) , Ko 826C 3.
4000 6000
BlGERE e WABIER
5000 3000
4 i
E
u_-:' £000 4000 g
: i
& ann
R 3000 w00 B
b 13
= &
2000 2000
1000 1000
0 0
3
Fig. 3 Contrast between the original permeability and the counting permeability
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Fig. 5 Model of vertical heterogeneity of individual reservoir
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PI3 4.9 0.16 0.35 0.53 39.10
P14 1.1 0. 90 1. 20 1.78 62. 80
D
225 s ; PI2a
) o 3 )
,Pl4 , <10, ,
s s s N N
; P11, PI2b ) N
, 20 ~ 30, s
) ; P13 4
, (
) )



2 141
3 PI1-Pl4
Table 3 individual reservoir heterogeneity statistics of PI1 — P14
(X107°
pum?®)
Pl 480. 0 15.8 0. 001 0.5 6.92 1.15 2.1 350 1.3 25 26. 4
PI2a 725.7 351.3 | 0.001 2.9 29.82 .34 2.61 3 755 1.8 47 355.7
PI2b 544.8 19.8 0. 001 0.5 5.68 1.10 2.08 373 1.2 28 29.1
PI3 770. 2 14.2 0. 001 0.7 8. 64 1. 14 2.40 653 1.2 24 40.3
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Table 4 Sandstone probability of penetration and connecting parameter

statistics within sand layers of PI1 ~PI4

(%
%
Pl 70. 90 43.04 27.86 29.10 45.57
PI2a 94. 62 80. 69 13.93 5.38 53.63
PI PI2b 84. 49 68. 35 16. 14 15.51 51.58
PI3 95.57 71.84 23.73 4.43 55.70
Pl4 95. 25 36. 08 59.17 4.75 43.99
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Research on Reservoir Heterogeneity of
the Putaohua Formation,Daqing Oilfield

SHAN ]Jing-fu, JI You-liang,ZHANG Hai-ling HUANG ]Jin-ding AN Ai-qin

(School of Ocean and Earth Science, Tongji University » Shanghai 200092 ,China)

Abstract: Oil reservoir heterogeneity takes a serious effect on the exploitation of oil-gas fields. Based
on the twice-interpreted well logging data, which include porosity (@), shale content (Vsh), granu-
larity mid-value (Md), irreducible water saturation(Swi)and so on, combined with prediction of the
permeability by BP neural net, the heterogeneity at the Putaohua Formation oil set (PI) in the middle
of Daqing Oil-field was researched by definite quantity and half-definite quantity. As a result of the
research it is considered in the paper that the serious heterogeneity related nearly to the sedimentary
micro-facies exists in the PI2 layer of the Putaohua Formation, Daqing Oil-field, and the ascending
permeability variety in a single sand-layer shows predominately positive and compound rhythms and
partly reversal rhythms as well. Through systematic research from PI1 to PI4 layers of the Putaohua
oil set, the descending heterogeneity intensity of the Putaohua Formation is as follows: PI2a, PI3,
PI2b, PI1 and PI4 in turn; the most intensive interlayer heterogeneity is between PI3 and PI4 individ-
ual reservoirs. In short, the whole shows an intensive heterogeneity, moreover the plane heterogenei-

ty of each layers has little differences nearly.

Key words: Daqing Oilfield; Putaohua Formation oil set;reservoir heterogeneity



