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Fig. 1  Porosity distribution of effective and non-effective reservoir
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Fig.2  Permeability distribution of effective and non-effective reservoir
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Fig.3  Relation of specific productivity index with porosity and permeability
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Table 1 Relation of sedimentary facies with percentage content and physical property difference of effective reservoirs
1% 1% /10 73 pum?
/ >100 0~3 3~6 6~9 9~12 >12 0~1 1~10 10 ~100 /% /
7.50 37.50 40.00 10.00 5.00 33.75 48.75 15.00 2.50 42.11 190
0.00 50.00 25.00 25.00 0.00 50.00  50.00 0.00 0.00 25.00 24
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8
13.16  26.32  39.47 13.16 7.89 28.95 44.74  21.05 5.26 42.70 89
0.00 47.62  52.38 0.00 0.00 28.57  66.67 4.76 0.00 67.74 31
0.00 80.00 0.00 0.00 20.00 60.00 20.00 20.00 0.00 55.56 9
12.50 37.50 37.50 12.50 0.00 50.00 37.50 12.50 0.00 27.59 29
63.83  36.17 0.00 0.00 0.00 55.32  44.68 0.00 0.00 8.03 585
50.00  50.00 0.00 0.00 0.00 50.00  50.00 0.00 0.00 2.78 72
58.97 41.03 0.00 0.00 0.00 53.85 46.15 0.00 0.00 9.26 421
100.00  0.00 0.00 0.00 0.00 66.67  33.33 0.00 0.00 7.69 78
72.15  27.85 0.00 0.00 0.00 74.68  25.32 0.00 0.00 4.44 1779
93.75 6.25 0.00 0.00 0.00 87.50 12.50 0.00 0.00 1.74 922
52.94  44.12 2.94 0.00 0.00 67.65 32.35 0.00 0.00 5.02 677
92.31 7.69 0.00 0.00 0.00 100.00 0.00 0.00 0.00 15. 66 83
0.00 20.00  80.00 0.00 0.00 20.00  80.00 0.00 0.00 1.18 422
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 233




28

758
100 100 1 100 1 100
A B C D
g S S S
%50 t ®eo b ¥s50 F ¥o t
= 50 = 50 o 50 = 50
& & & &
R & & R
0 0 0 0
0 3 6 9 12 15 0 3 6 9 12 0 3 6 0 3 6
FLIR AR % FLIREE AR % FLBR I R/ % FLIR I 2 R %
100 r 100 1 100 1 100 1
A B C D
¢ g ¢ ¢
ﬁ 50 ﬁ 50 ﬁ“iﬁ() r ﬁSO r
2 B = )
& & & £
&R R R R
0 0 0 0
0 1 10 100 1000 0 1 10 100 0 1 10 0 1 10
BEEER07 L m? BEREMN0" pm’® BEREWEN0 wm® BEREMN07pm’
8
A. — — A, B. — — A,;
C. — — A,; D. — — A,
Fig.8  Histogram for distribution frequency of porosity and permeability difference of effective reservoirs
50% 44%
6% 72% 1 x107° p,mz 2 i 3)
( 8B); . A,
( 80) ‘ 2
N Al Al
( 8D) 21%  13% 2,
6%
10 x 10 > pum’, ( 9
° — ( 0.9~1.2)
7.37% 57.33%
o 3% 65.33%
1x1077 pm’; ( 1.2)
° 17.92% 72.73%
2.2.2 3% 68.81%
1) 1 x107° pm’.
2.2.3



4 759
50 [ SRR K 50 [ HFEREIE 50 [ E—Sa A 50 [ HEREE
0 b 40 + 40 | 40
® L L B oan b
< 30 = 30
= ]
Z 2 - &2
R R
10 | r 10
0 I o
0 3 6 9 12 15 18 21 0 3 6 9 12 15 18 21 o 0.1 1 10 100 1000 O 0.1 1 10 100 1000
FLER B2 A8/ % FLEREEZE )/ % BEREM % BER M %
9
Fig.9  Relation of formation pressure with distribution frequency of porosity and permeability difference of effective reservoirs
A~ A, - BY
. A, 3
37.6%; A, (1)
12.1%; B Goner = — 9. 058644 1Ln
. (H) +81.204325
K. =3.242374¢ %000,
: (2)
A,
Ay B .
8C 8D N
A, .
A ( References)
N 1
° 1
J . 2005 25(4):640 Zhang Jiazhen Bi Caigin
) ( ) Wang Xinfeng et al. Petroleum and oil geology and exploratory pros—
pect of Chezhen sag J . Offshore Oil 2005 25(4): 640
2 _
° I 2005 27(4):371-
377 Wang Jiao Jiang Zaixing Chen Shiyue et al. Sedimentary faci—
es evolution and favorable sandstone body prospection in the third to
first members of Shahejie Formation of Paleogene in the Chezhen sag of
the Bohaiwan Basin J . Petroleum Geology & Experiment 2005 27
(4) : 371377
3

] . 2006 26(3): 1922 Zhu Guangyou Jin

Qiang Zhang Shuichang et al. Hydrocarbon-generating system of Eo—



760

28

10

13

gene Shahejie Fm. in Chezhen sag J . Natural Gas Industry 2006
26(3): 1922

. J.

2004 31(5): 140444 Guo Rui. Supplement to determining
method of cut-off value of net pay J . Petroleum Exploration and De-
velopment 2004 31(5): 140444

M .

1990: 3132 Yang Tongyou Fan

Shangjiong Chen Yuanqian et al. The Methods of Oil & Gas Reserve
1990: 3132
I

1989 9(5) :26-30 Qi Houfa. Discussion of petrophysical

Calculation M . Beijing: Petroleum Industry Press

parameter cutoff of natural gas reservoir and development of deep natu—

ral gas J . Natural Gas Industry 1989 9(5): 2630

M . : 1996

Qiu Yinan Chen Ziqgi. Reservoir Description M . Beijing: Petrole—
um Industry Press 1996

I 1993 15(1):1045 Cai

Zhengqi Zheng Yongjian Liu Yunhe et al. A new method of deter—

mining lower limit of effective porosity in carbonate oil or gas reservoir

J . Journal of Southwestern Petroleum Institute 1993 15(1): 10-
15

I

1997 17(2):4248 Zeng Wei Qiang Ping Huang Jix—

iang. Reservoir’s low limit classification and evalution of Member [I

of Jialingjiang Formation ( lower Trassic) in eastern Sichuan J . Jour—

nal of Mineral Petrology 1997 17(2): 4248

- J. 1999
17(3) : 454457 Wan Ling Sun Yan Wei Guogi. A new method
used to determine the lower limit of the petrophysical parameters for

reservoir and its application: a case study from Zhongbu gas field in

Ordos Basin J . Acta Sedimentologica Sinica 1999 17(3): 454-
457

J. 2008 29(5):701410

Wang Yanzhong Cao Yingchang Song Guoqi et al. Application

of production test data to evaluation of the effective reservoir in deep

clastic of Bonan sag J . Acta Petrolei Sinica 2008 29(5) 701-
710

] 2009 27
(2) :230237 Cao Yingchang Wang Yanzhong Xu Taoyu e al.

The petrophysical parameter cutoff and controlling factors of the effec—
tive reservoir of beach and bar sandbodies of the upper part of the
fourth member of Shahejie Formation in west part of Dongying depres—
sion J . Acta Sedimentologica Sinica 2009 27(2): 230237

] ( ) 2008 30

14

15

16

17

18

19

20

21

22

(2):414416 Shao Changxin Wang Yanzhong Cao Yingchang.
Two new methods used to determine the low limits of effective reser—
voir physical properties and their applications J . Journal of Oil and

Gas Technology 2008 30(2): 414416

I
2009 33(4):19 Wang yanzhong Cao Yingchang Song Guoqi et
al. Determination of physical property lower limit of deep clastic ef—
fective reservoirs of Paleogene in Dongying depression J . Journal of
China University of Petroleum 2009 33(4): 14
M .

1989: 121429 Zheng Junmao Pang Ming. Diagen—
esis of Petroclastic Rocks M . Wuhan: Press of China University of
Geosciences 1989:121429

I : 2007 31
(5):74d1 Wang Yanzhong Cao Yingchang Chen Shiyue et al.
Clastic reservoirs characteristic and its control of Mesozoic in Jiyang
depression J . Journal of China University of Petroleum 2007 31
(5): 741

- 7.

1996 18(3) :317324 Liu Linyu. A study on seconda—
ry pores of the Mesozoic sandstones in the Turpan-Hami Basin J .

Experimental Petroleum Geology 1996 18(3): 317324

I 2003 24(3):
281285 Zhang Qin Zhong Dakang Zhu Xiaomin et al. Pore evo—
lution and genesis of secondary pores in Paleogene clastic reservoirs in

Dongying Sag J . Oil & Gas Geology 2003 24(3): 281285

I 2003 77(1):
126434 Li Zhong Fei Weihong Shou Jianfeng
North China: Their

et al. Overpres—
sure and fluid flow in the Dongpu Depression
constraints on diagenesis of reservoir sandstones J .

Sinica 2003 77(1): 126434

Acta Geologica

J . 2003 30(4):3141 Chen Zhenyan Su
Xiaojie. Cabin-type oil and gas migration characteristics of the West—
ern Sag Liaohe Depression J . Petroleum Exploration and Develop—

ment 2003 30(4): 3141

J. 2004 23(4):76-82 Li Huijjun Wu
Wu Bo

Tairan et al. Distribution and controlling factors of high
quality clastic deeply buried reservoirs in China J .

ence and Technology Information 2004 23(4): 76-82

Geological Sci—

J. 2008 27(6):7195 Zeng Zhiping Song
Guoqi Liu Kuiyuan. Overpressure mechanisms in Taoerhe sag of
Chezhen depression J . Geological Science and Technology Informa—

tion 2008 27(6): 7195



4 : 761

Lower Property Limit and Controls on Deep Effective
Clastic Reservoirs of Paleogene in Chezhen Depression

WANG Yan—~zhong CAO Ying-chang

( College of Geo-Resources and Information in China University of Petroleum Qingdao Shandong 266555)

Abstract Based on the comprehensive application of properties oil production test and mercury injection data the
lower property limit of deep clastic reservoirs of Paleogene in Chezhen depression was determined by applying distribu—
tion function curve method testing method production test method irreducible water saturation method and the low-
est effective pore throat radius method and the influence factors were analyzed. On this basis regarding the porosity
and permeability difference as comparison parameters the controlling actions of which sedimentation formation pres—
sure and diagenesis played on the deep effective reservoir were researched. The porosity lower limit and log depth are
linear relationship and the lower permeability limit and depth are exponential relationship. Deltaic front subaqueous
distributary channel and mouth bar develop most effective reservoir and porosity difference and permeability differ—
ence are well. while sublacustrine fan nearshore subaqueous fan fan delta and alluvial fan sand-conglomerate devel-
op less effective reservoir and porosity difference and permeability difference are worse. The effective reservoir per—
centage content porosity difference and permeability difference of middle and strong overpressure reservoirs are better
than that of normal pressure and weak overpressure reservoirs. The effective reservoir percentage content porosity
difference and permeability difference of reservoirs on the middle diagenetic stage A, are better than that of the reser—
voirs on the middle diagenetic stage A, and B. In general sedimentary facies is the main controlling factor on the de-
velopment of deep effective reservoir and the controlling action of overpressure on the deep effective reservoirs is
stronger than diagenesis. The influence of diagenesis on the deep effective reservoirs is controlled by both sedimentary
facies and overpressure. The reservoirs with high primary porosity and permeability protected by overpressure are dis—
solved easily to be good effective reservoirs.

Key words effective reservoir; lower property limit; controlling factor; deep layer; Chezhen Depression



