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Reservoir sensitivity evaluation for Bozhong 34-9 Oilfield
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Abstract: Bozhong 34-9 Oilfield located in Bozhong 34 Embanked Zone is the first large-scale oil field in the offshore

igneous rock developed region of China. The target reserviors of Bozhong 34-9 Oilfield are Dongsan Part and Shahejie
Formation. In order to strengthen reservoir protection and increase oil and gas production, this paper analyzes the
reservoir lithology, porosity and permeability characteristics and fluid characteristics, and evaluates the cores from the
reservoir in terms of velocity sensitivity, water sensitivity, salt sensitivity, alkali sensitivity and acid sensitivity. It is
intended to evaluate reservoir damage factors intuitively and quantitatively, and put forward proper suggestions to
prevent and reduce reservoir damage, which is of great practical significance to reservoir protection for the Bozhong
block.
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Fig.1 Location of the Bozhong 34-9 Oilfield

regional structure
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Table 1 Total content of clay minerals and composition
of common non-clay minerals in Dongying and
Shahejie formation

W E R/ %
JA L aYe B B T BBk Bk KL
el f val A L SR /]
REH 38.8 13.6 13.7 4.8 2.3 1.9 215
VA 41.3 114 175 3.1 2.1 7.3 12.9
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Table 2 Permeability parameters of reservoirs in Dong-

san part and Shahejie formation at Bozhong 34-9 Oilfield

B R /mD
241 X ks Sk R
50 50~500 =500
1K 219.9~933.9
KRB 5JFIX 439.1~2386.4
6 1 IX 209~765
1HIX 167.2~271.4
il S5HFIX 273.0~359.3
6 X 103~291

Ji 22 Ko 2R = B A vb — B i J5 i %% B 0.850~
0.855 t/m?, Jt i 1 5t g A8 o it , DA 380 T8 I R P o
AR o IR BRIV A 2 M R R AR N L
B TR A /K B (WL 3) .
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Table 3 Formation water parameters at Bozhong 34-9

N FH 7 & &/ (mgeL.™) P+ &% & /(mg-L™) iR/
J2 - : — - - - , pH1H
Na Ca*" Mg’ Cl SO/’ HCO, (mg-L.™")
R=B 2102.0 40.0 10.0 1170.0 58.0 3661.0 7041.0 7.5
v —B 2249.0 32.0 19.0 1631.0 0.0 3234.0 7225.0 8.5

2 fEESRMETEN

it )2 0 1Y) T B0 S 30 2 2 SRR R TP 1 AR T 1Y
SRR AT, MR v A I R R AT e b o i 2 R
PE W 3 S 5 M 7 ) (SY/T 5358—2010) #L %& 1E
FT2 80, 30 3 A R 5 45 Fh U A B i 5 95 A R 1 AR
b, B A8 o b PP AN 6 )2 0 BORRR B . R R

34-9 9 HZR = Befilt )2 45 0 (L3R 4) BEAT SO 3T
1o 56 BF 5 A R 45 T BIL B 23 AT L 485 5 R G BERHRT
WFSE R, 20 M KOS A 3 BT i 7 b i =
PRAP I R, 418 1 T80 77 ek 2 422 5 1 4 BEAL L
2.1 VHEBUBAE TN

UL AU S 8 AT 2% 2 AT A )Z R 3
I, i Bl AR AL 5 RS )2 Ok iz A 3 2 L B E



55 A8 5 9 M) W el 2 45 < i 349 i P A2 SO PR VE A 113

x4 ZHAEOEMBHY Fo6 JEMEEREITM KILEIE
Table 4 Basic parameters of experimental cores Table 6 Experimental data of kerosene velocity
e 1 2 sensitivity evaluation
JE AL KRB KRB S i/ i/ K/ K./K/
HE/m 2850.71 2894.70 (cm®smin™) (med") (107 pm?) %
FLE AR/ em? 5.20 5.15 0.264 2.95 1124.36  100.00
TLBLEE/ 2% 22.50 22.70 0.510 5.69 1145.88  101.91
HRERE /em 4.63 4.50 0.774 8.64 1177.28  104.71
HEHAR/ cm 2.52 2.53 1.018 11.37 1208.24  107.46
B/ (107 pm?) 3184.30 351.01 . 1.525 17.02 1219.67  108.48
WIRB & /(10° pm*) 880.31 80.34 2.006 22.39 1300.28  115.65
SEE R /C 35.0 35.0 3.041 33.95 1331.12 118.39
4.015 44.82 1352.68 120.31
FLOHENMER A OB ERTRMME", E i R 5.036 56.22 1374.25  122.23
VA EE [ 20 T A R0 A (S i 3 6.025 67.26  1397.35  124.28
K5 F 6) 1 F 5 1 KA 1 (2~ 0.261 332 8623 100.00
5) I 75 3 56 W1 W 9 W 500 8T 0 R n-o0e AT ST oL
S S 37 T B R 0.761 9.69 89.02 103.24
9 P AR ] 198 1 3 A 3K D, e Tt o1 1290 o123 10580
1.522 19.38 93.14 108.01
F5RPHE K E SR LR HE 2 2010 2560 94.75  109.88
Table 5 Experimental data of water velocity sensitivity 3019 38.45 96.28 111.65
evaluation for simulated formation 4012 51.09 98 09 113.75
B it/ i/ K/ K./K 5.009 63.79 99.74 115.67
(cm’min) ~ (m+d’) (107 pm’) % 6.021 76.68 101.36  117.55
0.268 3.43 880.31 100.00
0.522 6.68 893.73 101.52
0.763 9.77 905.22 102.83 2 1500
1.010 12.93 938.36 106.59 z 1200
) 1.505 19.27 990.22 112.49 i 900 M
2.014 25.78 1041.09 118.26 %)
3.018 38.63 1064.94 120.97 60 0 i é :; :1 é é
4.012 51.36 1093.69 124.24 TR/ (en® » min™)
5.010 64.13 1190.31 135.21 B2 1S50HEKEE ML
6.024 7712 1256.03 142.68 Fig.2 No.1 core formation water velocity sensitivity curve
0.258 3.25 80.34 100.00
0.510 6.42 8§1.25  101.13 E 120
0.754 9.49 83.29 103.67 é 100
1.011 12.73 84.29 104.92 ;\; 80 W"—_’——”
) 1.507 18.97 86.00 107.05 g 600 i é é )1 é é
2.010 25.30 87.61 109.05 G/ (em® » min)
3.012 37.92 89.02 110.80 B3 22&0MEKESES
4.011 50.49 90.88 113.12 Fig.3 No.2 core formation water velocity sensitivity curve
5.008 63.04 92.56 115.21

6.012 75.68 95.11 118.38
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Fig.4 No.l core kerosene velocity sensitivity curve
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Fig.5 No.2 core kerosene velocity sensitivity curve
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Fig.6 No.l core water sensitivity curve
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Fig.7 No.2 core water sensitivity curve
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Table 7 Data of water sensitivity evaluation experiment

ERIN=) WA AL/ (mg-L™)  iAE/(em®min™)  FEAREL K./(10° ym?®) K./ K/%
A0 Hb 2 4 Ak B 7K 7041.0 1.00 25.60 1026.30 100.00

1 1/2 B3 M 20 1k B 7K 3520.5 1.00 63.30 945.29 92.11
FRIBK 0 1.00 78.38 913.77 89.04

RS 1 20 4k i K 7041.0 1.00 27.50 56.94 100.00

2 1/ 2 A5 450 i J2 ™ Ak ) 7K 3520.5 1.00 65.20 42.26 74.22
AR K 0 1.00 80.28 36.74 64.52
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Table 8 Data of salt sensitivity evaluation experiment

HLS Wi A T FALRE /(mgeL) it/ (em’min™) AL K./(10% pm?) K./ K/ %
LS8 b 2 7K 7041.000 1.00 23.61 792.56 100.00

1.5 A5 B b )22 7K 10561.500 1.00 33.52 850.67 107.33

1 2.0 540 1 2K 14082.000 1.00 26.41 894.83 112.90
2.5 A5 LALLMl )2k 17602.500 1.00 26.93 939.08 118.49

3.0 fF A 4D b )23 7K 21123.000 1.00 27.13 963.82 121.61

TR FBL 1l JZ 7K 7041.000 1.00 25.61 85.29 100.00

1.5 3 B 40 1 22 7k 10561.500 1.00 29.84 84.23 98.76

2 2.0 F5 B4 4 J22 K 14082.000 1.00 30.29 83.47 97.87
2.5 fE5 A UL i J2 7K 17602.500 1.00 30.55 82.19 96.37

3.0 BB I JZ 7K 21123.000 1.00 28.98 81.06 95.04
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Fig.8 No.l core salt sensitivity curve
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Fig.9 No.2 core salt sensitivity curve
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Table 9 Data of alkali sensitivity evaluation experiment i 80 ’\0\‘\‘\‘
1k 28 =
5 60
jﬁH@/\ ;{K)//(f/\ K/ (f;j -
L (10°pm) 0 10°pm) 6 7 8 9 10 11 12 13 14
% % pllféi
7.0 1561 23,55 100.00 23.49 87.55  100.00 B 11 250 R
8.5 29.13 22.68 96.31 32.19  84.59 96.62 Fig.11 No.2 core alkali sensitivity curve
10.0 30.43  21.36  90.70 29.11 80.23  91.64
11.5 3321 19.97  84.80 30.54 7598  86.78 2.5  REUBNETEA
13.0 31.20 19.21  81.57 33.29 7044  80.46 53 R MR B ) A% )2 R 5 R W & A S L i
~ 30 M1 72 A5 A 2 T U8 Bl BRI, 2 sl 8 8 4 s A 5 4,
o —_— B U, I A AR B B R MR BB VT
§ S ) H SR S A R W Y R O B, T R R TR
ne 5 it 5 AR S 7 2 0 22 38 3 B
2 s o 10 1 1 13 u 3R B A R R AR AL B Tk IR B T T 2 1
pHAE TR LR 2R P

B 10 155006 Bk 1 ah 2%
Fig.10 No.1 core alkali sensitivity curve
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M4 B (12%HCI+H3%HF) 1 S sz 567 (0 3%
10), 1338 58 BRI R LK 12 K 13) 11
i 15 175 22 10 28 A0 R DT R S 5 R B R R O
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Table 10 Data of acid sensitiv

ity evaluation experiment

; WAL/ i/ . K/ (K,/K)/
R BT KT - U R
(mgL™") (cm’smin™) (107 pm*) %
. Y R i 7041.0 1.00 16.75 96.12 100.00
) Y R I 7041.0 1.00 29.34 57.91 60.25
R (15%HCI) e
, TE R AT 7041.0 1.00 15.73 24.67 100.00
el 7041.0 1.00 30.87 16.69 67.65
. TR 7041.0 1.00 13.75 52.84 100.00
) ERG 7041.0 1.00 23.44 30.67 58.04
+ iR (12%HCI+ 3% HF) —
) T 7041.0 1.00 18.46 67.38 100.00
EMG 7041.0 1.00 31.87 42.66 63.31
MR F R DA H A MBI ET S MEESE 107 pm’,
A RB B R Z 2% 5 AR AT 2 B R AR08 5 F DL E B T 280, - R LRSS B TR R L

LA

Ki T Katd

D,.= X 100% (3)

XD —— R E R, 0 K—— W iR 0 & R
(T T Ak BT 52 36 3 AR BT X A BB B i ), 107
pm’; K, ,—— BRIRAL BRS SERAR AR I 1 E RS I R,

HH s FERE . AN EARG A OB
B ARA TR B UL R S A D R R Ly R T
SR, A T SR FESLIE I B
2.6 JE ST EUEAE

Wit 25 fif )25 PR O S A DT BT SR L )2 LB



5548 555 9 ) I 8 22 45 v 349 Wil i 2 SURME PE Y 117
100 ¢ < 30 ¢
S 80 f = 29
i =
2 60 | < 8r
NG o
5 ® ol
%40 ¢ o
:‘I‘,K\\\} f\@ 6 I} I} I} I} ]
20 : ‘ ‘ ‘ J 0 6 12 18 24 30
0 6 12 18 24 30
SRR

SRR
E12 15S50BESB YL

Fig.12 No.l core acid sensitivity curve
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Fig.13 No.2 core acid sensitivity curve
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Table 11 Data of stress sensitivity evaluation experiment

1540 2550
WWRIFS AR R/ AN RS/ HRBER/ A RE R/ A RS/ MR BER/
MPa MPa (107 pm?) MPa MPa (107 pm?)
1 0.0 0.03 2851.59 0.0 0.04 316.93
2 5.0 0.03 2792.44 5.0 0.04 305.49
3 9.0 0.03 2762.29 9.0 0.04 299.56
4 11.0 0.03 2747.45 11.0 0.04 296.31
5 15.0 0.03 2724.04 15.0 0.04 291.93
6 20.0 0.03 2701.03 20.0 0.04 287.21
7 15.0 0.03 2709.61 15.0 0.04 288.85
8 11.0 0.03 2729.86 11.0 0.04 291.21
9 9.0 0.03 2738.63 9.0 0.04 293.62
10 5.0 0.03 2771.26 5.0 0.04 299.56
11 0.0 0.03 2817.04 0.0 0.04 304.96
= 3500 ¢ E 400
52 2800 +0—0—0—9¢ o * . S 300 *——0—o0—o—» ~— —o
5 2100 5 200 F
E\:\ 1400 0 :1 é 112 ‘E{ 109 0 :1 é 112 116 210
14+ [ F/MPa 1§ Bl /MPa
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Fig.14 No.l core stress sensitivity curve
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Fig.15 No.2 core stress sensitivity curve
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