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Effectiveness evaluation of low permeability turbidite reservoirs in the
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Abstract: The characteristics of the low permeability turbidite reservoirs in the middle of the third member of the Shahejie
Formation in Dongying sag were studied and the effectiveness were evaluated using cores thin sections oil production tes—
ting porosity and permeability and integrated interpretation data. Permeability difference was first determined using accu—
rate calculation of the minimum permeability of reservoir for effective exploration under the restraint of initial rating of oil in e—
conomic limits and the thickness of bed for exploration. Permeability difference was then used to approximate synthetic char—
acteristics of low permeability reservoirs with optimizing evaluation parameters such as formation pressure lithology oil-bear—

ing property and diagenetic facies. Quantitative evaluations of qualitative parameters were achieved by calculating reservoir
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quality comprehensive value in different depth intervals with different control factors. The types of low permeability turbidite
reservoirs can be subdivided after the calculation of weight coefficients of the evaluation parameters comprehensive scores
and initial rating of oil in economic limits. The results show that the lithology of the low permeability turbidite reservoirs is
mainly medium and fine lithic arkose with medium to high porosity and low permeability and primary pores are most com—
mon with occasional secondary pores. Four types of diagenetic facies are common including medium compaction diagenetic
facies strong cementation diagenetic facies strong dissolution diagenetic facies and transitional diagenetic facies. Normal
pressure system weak overpressure system medium overpressure system and strong overpressure system are four main types
of pressure systems in the research area. Four types of oil-bearing property of the reservoirs including oil rich oil immersed
oil spot and stains and no oil ( fluorescence) . The low permeability turbidite reservoirs can be subdivided into three types:
type | with initial rating of oil in economic limit greater than 15 t/d and the composite score greater than 0. 5; type I with
initial rating of oil in economic limit range from 0 to 15 t/d and the composite scores range from 0.5 to 0. 2; and type Il with
initial rating of oil in economic limit less than 0 t/d and the composite scores is less than 0. 2. Type | and type Il are effec—
tive reservoirs which should be considered as preferential development objects.

Keywords: permeability difference; weight coefficients; effectiveness evaluation; low permeability reservoir; turbidite;
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Fig.3 Property distribution of turbidite reservoirs in Es,” of Dongying Sag

(g)tmz# 3258. 6m( )ﬁﬁﬁ&&uﬂsi (h)Iﬁsu# 3177. 3m(-), ?fﬁﬁ&ﬁ ())%1013F,3259.5m (-), WMEBUJHX
Q—FA ¥ F—K A;R—4 JB; M—%4 2; Qa—F J N K; Ka—# i 7 ; Cc—BK BR #5; FD—K 7 ¥ 7L; CD—BR MR 8 ¥ FL; PP— IR AE BL 1|) FL; () — B IR 6 8k,

4

Fig.4 Typical diagenesis and types of reservoir spaces of turbidite reservoirs in Es;” of Dongying Sag
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Table 1 Single scores with different burial depth and control factors of low permeability turbidite reservoirs

2600 ~2900 m 2900 ~3200 m 3200 ~3600 m
10. 31 0.19 9. 60 0.18 0.74 0.01
21. 46 0.40 1.53 0.03 0. 00 0. 00
2.21 0.04 8.91 0.17 1.23 0.02
53.82 1. 00 30.51 0.57 16.77 0.31
— — 14. 47 0.45 18.16 0.56
32.14 1.00 11.49 0.36 3.55 0.11
6.45 0.20 8.04 0.25 1.55 0. 05
1.26 0. 04 1.63 0. 05 3.35 0.10
— — 70 0.02 0.03 0. 00
51.08 1. 00 5.49 0.11 28.77 0.56
20. 86 0.41 15. 30 0.29 6.50 0.13
N 10. 05 0.20 10. 01 0.19 4.72 0.09
2.05 0.04 2.52 0. 05 0.11 0. 00
(A) 1.31 0.04 6.28 0.20 1. 86 0. 06
(B) 0.75 0.02 0.98 0.03 1. 66 0. 05
(C) 29. 05 0.90 32.18 1. 00 25.12 0.78
(D) 2.14 0.07 6. 09 0.19 3.09 0.10
3.3 o 2600 ~2900
m (
. 2)
0.988. 0
2 2600 ~2900 m
Table 2 Data for reservoir evaluation in 2600-2900 m of low permeability turbidite reservoirs
/
H/m 4
107 pum
691 2636.4 -5.75 0. 00 0. 04 0. 04 0.04 (B) 0.02 0. 035
157 2853.2 -4.80 0.01 1 0.04 0.04 (B) 0.02 0.273
48  2866.3 -4.58 0.01 0.19 0.20 0. 04 (D) 0.07 0. 125
130 2782.5 -3.67 0.03 0.04 0.20 0.20 (B) 0.02 0.119
48 2890.1 -2.92 0.03 0.19 0.20 0. 04 (D) 0.07 0.125
130 2781.3 -1.58 0. 05 0.04 0.20 0.41 (B) 0.02 0.175
149 2885.1 -0.52 0.06 0. 04 0. 04 0.20 (A) 0. 04 0. 083
48 2888.5 1.28 0.09 0.19 0.20 0.04 (E) 0.07 0. 125
130 2781.5 4.22 0.12 0.04 0.20 0.41 (B) 0.02 0.175
48 2879.2 13. 66 0.23 0.19 0.20 0.20 (C) 0.90 0.361
157 2861.0 24.43 0.36 1 1 0.41 (C) 0.90 0. 820
48 2881.8 26.51 0.39 0.19 0.20 0.41 (C) 0.90 0.417
691 2876.0 76.98 1. 00 1 1 1 (C) 0.90 0.978
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Table 3 Relationship between reservoir types and initial rating of oil in economic limit of low
permeability turbidite reservoirs in Es;” of Dongying Sag
"/ / / / /
m 107 pm? (t- (t- (te
d™h d™h d™h
631 2779.7 21.12 0. 40 1 0.41 (C) 0.90 0.67 I 29.6 3.2 26.4
42 3267.2 25.47 0.31 0. 56 0. 56 (C) 0.78 0.56 1 41.3 3.4 37.9
49 2837.5 291.90 0.19 1 0.41 (C) 0.90 0.62 1 35.4 3.2 32.2
50 2837.7 203.30 0.19 1 0.41 (Q) 0.90 0.62 I 51.9 3.2 48.7
28 2834.0 38.99 0.19 1 0.41 (C) 0.90 0.62 I 49.0 3.2 45.8
28 2824.2 37.95 0.19 1 0.20 (CQ) 0.90 0.56 1 53.0 3.2 49.8
143 3158.9 35.25 0.57 0.25 0.29 (C) 1.00 0.54 1 22.2 3.4 18.9
140 2977.3 95.74 0.57 0.36 0.29 (Q) 1.00 0.56 I 33.0 3.3 29.7
35 2993.4 7.00 0.17 0.36 0.29 (D) 0.19 0.25 I 15.0 3.3 11.7
108 3092. 1 9.37 0.17 0.36 0.29 (D) 0.19 0.25 I 16. 1 3.3 12.8
162 2927.2 11.93 0.18 0.25 0.29 (D) 0.19 0.23 I 9.3 3.3 6.0
130 2781.3 4.28 0.19 0.2 0.41 (B) 0.02 0.21 Il 10. 1 3.2 6.9
109 3211.8 -4.47 0.02 0.1 0.09 ( B) 0.05 0.07 m 0.2 3.4 -3.2
0~15 t/d 0.5~0.2; T
0t/d 0.2, T .II
3 I 0 I
15 t/d 0.5; 1 I
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Fig.8 Prediction of favorable blocks of low permeability turbidite reservoirs in Es;” of Dongying Sag
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