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Evaluation of upgrading potential and strategy
for inferred initially in-place petroleum

SHI Lei, HUANG Xuebin, LIU Jingliang, ZHANG Lian, ZHUANG Li, ZHANG Fengdong

(SINOPEC Petroleum Exploration and Production Research Institute, Betjing 100083, China)

Abstract: Under the background of low oil price, the effective upgrading and utilization of the inferred initially
in-place petroleum reserves are essential. At present, there is a large quantity of existing inferred initially in-place
petroleum, but there is no systematic study on the evaluation of the upgrading potential. In this paper, a funnel
screening method is used to establish a clear and effective evaluation procedure and to focus on the evaluation
and control of risks in each stage of the process. In order to minimize the influence of human factors in geological
risk assessment, the technique for order preference by similarity to an ideal solution ( TOPSIS) is used to
evaluate the geological factors that affect the reserves upgrading for the first time. Eleven potential upgrading
blocks have been selected and achieved good results in clastic rock reservoirs in the Bohai Bay Basin. The
research results show that the uncertainty of the predicted reserves is large. In the upgrading process, the risks
and difficulties should be identified in time. The corresponding technical measures are taken and the strategy are
proposed, which provides guarantee for the further efficient and economic upgrading of reserves.
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Table 1 Standardized parameters

of geological factors of evaluation blocks

e AL LRI A 7 L A L

BRURE  ARALBE BER My R
A 0.09 0.81 1.00 0.67 0.53
A, 0.09 0.72 0.25 0.93 0.18
A, 0.14 1.00 0.60 0.90 0.69
Ay 0.01 0.81 0.17 0.77 0.35
As 0.14 0.40 0.97 1.00 0.49
Ag 0.03 0.75 0.04 0.97 0.29
A, 0.36 0.12 0.05 0.35 0.42
Ag 0.08 0.80 0.43 0.66 0.36
Ay 1.00 0.00 0.01 0.36 1.00
Ay 0.40 0.12 0.00 0.32 0.50
Ay 0.05 0.40 0.07 0.19 0.16
Ay, 0.05 0.28 0.00 0.23 0.20
Az 0.06 0.28 0.00 0.09 0.23
Ay 0.09 0.02 0.00 0.00 0.08
Ay 0.05 0.36 0.01 0.16 0.25
A 0.18 0.02 0.00 0.24 0.18
Ay, 0.00 0.40 0.04 0.33 0.09
Ag 0.01 0.01 0.02 0.05 0.00
Ay 0.02 0.28 0.51 0.30 0.10
Ay 0.11 0.19 0.09 0.70 0.11
Ay, 0.27 0.00 0.02 0.06 0.13
Ay 0.08 0.12 0.07 0.46 0.16
xR2 EMEBR TOPSIS 28 R F A HARRE S

Table 2 TOPSIS parameters and development
technical risk parameters of evaluation blocks

- ‘ﬁ%m+ ﬁ%%ﬁ$ ‘Mﬁﬁ+ TR
FEAEE 5 d;] PR d; A Foe, KB
A, 1.10 1.54 0.42 0.20
A, 1.46 1.22 0.55 0.55
A, 1.00 1.64 0.38 0.57
A, 1.48 1.18 0.56 0.45
A, 1.16 1.54 0.43 0.52
A 1.56 1.26 0.55 0.53
A, 1.69 0.66 0.72 0.30
A 1.32 1.18 0.53 0.32
A, 1.55 1.46 0.51 0.45
Ay 1.69 0.72 0.70 0.72
Ay, 1.87 0.48 0.80 0.65
A, 1.91 0.42 0.82 0.8
A, 1.96 0.38 0.84 0.77
Ay, 2.15 0.12 0.95 0.85
A 1.89 0.47 0.80 0.63
A 1.97 0.35 0.85 0.77
A, 1.89 0.53 0.78 0.67
A 2.19 0.06 0.97 0.4
Ay 1.74 0.66 0.73 0.6
Ay 1.78 0.74 0.71 0.65
A, 2.03 0.31 0.87 0.63
A,, 1.86 0.51 0.78 0.67
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Fig.2 Two-factor evaluation of geological risks
and development technology risks
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Table 3 Preferred upgrade potential blocks

XE H%E/m e (md - d!)
A, 1 825.00 25.35
A, 1035.83 6.60
A, 1 110.00 5.90
A, 1 505.00 9.15
Ag 897.50 8.10
A, 2 793.50 141.00
Aq 1 845.19 41.77
A, 2 740.00 6.30
Ay, 2875.00 21.60
Ay 2940.00 5.99
Ay 1 725.00 32.30
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Fig.3 Inferred petroleum initially in place and upgrading strategy
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x5 HHTEMEMA B XREFEEFRXESHITL
Table 5 Comparison of key parameters for reserves upgrading
in block B, X oil field, Bohai Bay Basin

B fithe  WWMERY ARURE ARELBUE/ SEmEE, RBU iU

2551 km? m % % EX14 (g-cem™)
w—g B 5.42 21.9 10.0 60.0 1.186 0.874
L2 0.33 9.6 13.2 60.9 1.186 0.870
w—pr T 5.12 35.8 10.0 60.0 1.186 0.889
2 2.34 25.5 13.2 60.9 1.186 0.880
b R 4.58 24.5 10.0 60.0 1.186 0.889
VAL gt 0.27 8.2 13.2 60.9 1.186 0.880
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Fig.4 Oil bearing area of predicted reserves in sand group 2 in first member
of Shahejie Formation, block B, X oil field, Bohai Bay Basin
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Fig.5 Oil bearing area of controlled reserves in sand group 2 in first member
of Shahejie Formation, block B, X oil field, Bohai Bay Basin
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