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Fig. 6. Histograms of the wells distribution by the productivity index in the crystalline basement of the White Tiger and Dragon

oil fields

will be characterized by the greatest deviation of the
curve, matrix ones — the smallest, approaching a straight
line.

To quantify the degree of influence of fracture
heterogeneity according to the Lorentz curve, the Gini
coefficient or the coefficient of influence of cracks can
be determined. This coefficient is equal to the ratio of
the area of the figure bounded by the homogeneous
reservoir line and the Lorentz curve to the area of the
entire triangle. The fracture influence coefficient can take
values from 0 (homogeneous reservoir) to 1. The higher
the value of this coefficient, the more the influence of the
fracture component on the cumulative oil production is
reflected, i.e. the bulk of the oil produced is accounted
for by a separate group of fractured wells.

According to (Nelson, 2001), fractured reservoirs can
be classified by type using the following approximate
ranges of fracture influence coefficient variation:

Type 1 — more than 0.7;

Type 2 - 0.5-0.7;

Type 3 - 0.2-0.5;

Type 4 — less than 0.2.

The calculated values of the coefficients of the
influence of fracturing for the analyzed objects are
shown in Fig. 7 in parentheses. The maximum values
are typical for the Central and Northern blocks of the
WT field, amounting to 0.63 and 0.59, respectively.
For the southeastern section of the Dragon oil field, the
smallest value of the fracture influence coefficient was
obtained — 0.56. According to the calculated values of
the fracture influence coefficient, the fractured reservoirs
of the analyzed objects, in a first approximation, can be
classified as type 2, which contradicts the conclusions
of the authors of a number of works (Li et al., 2004;
Lefranc et al., 2011), according to which the basement
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Fig. 7. Lorentz curves for the analyzed objects, characterizing
the degree of uneven distribution of cumulative oil production
by wells (the values of the fracture influence coefficients are
indicated in parentheses)

rocks correspond to type 1 collector. Such ambiguity in
the identification and typification of the complex void
space of basement rocks, which does not allow them
to be confidently attributed to type 1 or 2, implies the
existence of a mixed type of fractured reservoirs.

Conclusion

Based on the research results, a significant influence
of'the distribution of fracture systems on the development
indicators of the basement of the White Tiger and Dragon
oil fields was established. Its productivity is determined
as a function of the prevalence in the volume of the
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rock mass of the basement of the systems of micro-
or macrocracks opened by the well. Accordingly,
statistically, a group of wells that has penetrated packed
zones and zones with micro-fractured systems will have
the worst productivity and shift the reservoir towards the
matrix during analysis. The system of microcracks and
the block low-permeability part, showing the properties
of the matrix, is not it in full, therefore this part of the
reservoir can be called a «pseudo-matrix». In other
words, the basement rocks are classified as a type 1
fractured reservoir with dominance in the section of
macrocracks, but with a predominance of microcrack
systems in the void space («pseudo-matrix») in some
of its parts, they can exhibit the properties of type 2
reservoirs. An additional factor that increases the degree
of heterogeneity of fractured reservoirs is the influence
of the processes of hydrothermal mineralization of
fractures by calcite and the disruption of the interaction
of fracture systems, in particular, in the Northern block
of the basement of the White Tiger field.

In general, based on the findings, according to the
classification (Nelson, 2001), granitoids of the crystalline
basement at the WT field, depending on the prevalence
of certain fracture systems, can be classified as types
1 and 2, forming a mixed type of fractured reservoirs.
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