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Microscopic characteristics and sensitivity experiment of medium
deformation in the tight reservoirs of WHZ oilfield

Meng Yang

(Development Department , Shengli Oilfield Company ,SINOPEC , Dongying City , Shandong Province ,257000, China)

Abstract: Common phenomenon of stress sensitivity in the tight reservoirs may result in great decline of production after
producing for some time for the oil wells. According to the development problem of the tight reservoirs in WHZ oilfield , 7%
testing method through core NMR was applied to obtain pore—throat radius and 7% cutoff value and other parameters. The
microscopic characteristics of rock composition, the pore—throat structure and the distribution of porosity and permeability
in the tight reservoirs of WHZ oilfield were analyzed. Based on the experiment of core flooding and the method of statistical
analysis, the variation of core permeability with the confining pressure was understood , and the function relationship be-
tween dimensionless permeability and dimensionless confining pressure for the tight reservoirs was researched. Influencing
factors on medium deformation for the tight reservoirs were analyzed and the oilfield production situation under various de-
velopment modes was analyzed combined with the actual field situation. The result shows that the permeability damage of
porous medium is irreversible under loading and unloading confining pressure for the tight reservoirs in WHZ oilfield , and
the re—distribution of pore—throat structure may be affected in the process of pressure drop. It s hard to recover the initial
value and permanent damage may form for the reservoir even if energy is supplemented. Actual data of the WHZ oilfield
show that the productivity loss may occur under pressure drop and the productivity with synchronous water flooding may be
higher than that with no water flooding. Therefore , a reasonable formation pressure is necessary in the process of oilfield de-
velopment , which may avoid production loss resulted from medium deformation of the reservoirs.
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Fig.1 Relationship between permeability and porosity in
the tight reservoirs of WHZ oilfield
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Tablel Basic parameters of the flow experiment
of rock samples

i RIMBIEFRN07 pm® 0B em®  FLBUARY em?®
H1 0.424 1.359 0.167
H2 0.235 1.745 0.220
H3 0.727 2.0197 0.3397
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Fig.2 Throat radius and pore radius distribution in
the tight reservoirs of WHZ oilfield
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Table2 NMR results of the tight sandstone cores

o Culpisg  ABUE% gekin wEhik Rk

K 107 wm® g g M, % M, % {E/ms
L1 0.577 1596 15.63  59.03 40.97 28.86
1.2 0.183 1142 11.61 71.19 28.81 28.86
L3 0.594 17.63  17.99 62.34 37.66 34.65
M4 0.793 16.24 16.04  52.67 47.33 34.65
M5 0.019 343 328 69.02 30.98 6.69
M8 0.131 9.81 946 73.23 26.77 28.86

TR SCHES R, HEin 5 5 B R B R4k
FIEE R385 KT A G A ER I . 6 RBUBID A
O LR TT sl i A v R R R (3R 2) KA
B AR 55 0B E R LRERA —&
()R S 3% S50 i 2 1T B AR AR R SF- 34
26.77%~47.33% ARG IE PR M HA 2 T S AAReS ,
O H) T SE8 27.09 ms, ADEHZAEAE N WHZ
TH HECE )2 TR,

2 A IAEIBARAIE

21 XEWEHE

MEHE SY/T 5358—2010"", XF WHZ Jii1 i - 5 %5
T2 8 Hh 0 (3R 3) AT E N A Lot sh 5L 5,
AF BT BE OB B2 8 MU A0 R
B2A A2 200 FEE S, IR 0BiE R
Bl Bl 0 28 AL B o SE 58 FHOK S i Ak R 9 525
mg/L A EE A 1.005 mPa-s AHBIZIK o 1 S SURSE 56
AL BRALHE - O BB & 3 23 S0 i e, TE T Ry
25 CHIZRIET  BRRRA O Wb R B EE T s Q1%
JE W)U LN 5 MPa, $ [ AR %210, 15, 20,
30,40 F150 MPa, &>l H &5 0457 30 min, 02
TR R L R 19988 2R QAR HE 85 11 [l AR
AR X 18], FEAR UK L i 50 MPa % 2 40,30, 20, 15,

3 HABEIBRAEOERSE

Table3 Basic parameters of the rock samples in the
stress sensitivity experiments

G5 AMBEFRN0 e’ FLEE, % FLERE R em’
M1 0.094 7.7 1.846

M2 0.307 12.7 3.596

M3 0.606 153 4.298

M4 0.793 16.2 4.209

M5 0.019 34 0.966

M6 0.425 13.7 3.964

M7 0.577 16.0 3.821

M8 0.131 9.8 2477
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Fig.3  Flowchart of stress sensitivity experiments
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Fig.4 Variations of rock sample permeabilities
with the confining pressure



-98- moR M R

5OR MK

20154F5 H

23 MAOBRRH

N BURR FR BT L E B R AR %R 1B 8 R K
TR AU B | R U3 I i J2 %o
RO 8 LA B8 R I L R HEA T e R Ak
WEBRIS A2 P DG R IR (81 5) , R e
Ber Ao & G g6 5 B IE XS Zho-
Suyang A FE 45 R OA R, B OC R B R A
0.981 1 ~0.997 1,13 B EFR 5B RAN

-
§=a(gj (1)

A KOAHE—FE T HBER, 107 pn’; K,
IR 5 MPa i 8] 4598535, 107 pm’; o A1 B
BIRFEG o HEE, MPa; o AHIG I, MPa,

1.0

—e— M] —— M3 —— M4 —o—M6

y43=0.997 1x %" R*=0.981 1

-0.277

Yma=1.000 6x

K/K,

R=0.9949
0.4

-0.468

1e=0.978 9x " R=0.9929

0.1

1
1
1 2 3 4 5 6 7 8 9 10
6,/ 0,
a—7 M1, M3, M4FiIM6

1.
0 —e— M2 —— M5 —o—M7 —o—MS8

-0.268

Ym7=0.997 8x

0.8 i
R=0.997

-0.377

Ymg=1.004 5x
R'=0.990 8

5 0.6
X
0.4
o 0.671 Yar=1.035 8474
yMﬁS 1.037 5x M2 8x R'=0.994 3
R=0.996 4
02 1 1 1 1

1 2 3 4 5 6 7 8 9 10
o/ 0;
b—# LHM2, M5, M7HIM8

5 XWEHLK/KSoloHRER
Fig.5 Relationship between K./K; and o./0 of rock samples
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