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Fig. 5. Scheme of raising the surface of the oil and gas complex
in the drainage zone of the horizontal sidetrack wells

It is obvious that a depression funnel is formed in
the first days of operation in the drainage zone of the
horizontal sidetrack wells drilled in the oil-water zone
of the formation (Fig. 5).

The time to reach the maximum water cut is
determined by the period necessary for the selection of
oil reserves localized in a volume limited by the plane
of the initial oil-water contact and the surface formed
by the rise of the oil-water contact during the formation
of the water cone. The volumetric method was used
to calculate the moving oil reserves taken during the
distribution of a water cone with a base of 20, 40, 60 m.
The geometric volume of the water cone was calculated,
and mobile oil reserves in the volume of the cone were
obtained. The table 2 shows the calculation results for
horizontal sidetrack well No. 1611G of the Shkapovsky
field 300 m long drilled in the roof of the oil-saturated
part of the reservoir with a thickness of 3 m.

It can be assumed that when the water cone is raised,
the water cut of the well production from conventionally
horizontal sidetracks will be more than 95 %. This is
confirmed by field data for horizontal sidetrack well
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No. 1611G. The accumulated oil withdrawal when
reaching a water cut of 95 % amounted to 2.2 thousand
tons. Thus, we can assume that the size of the cone base
is 60 m.

The calculations performed on sectoral hydrodynamic
models of Devonian formations made it possible to
evaluate the effectiveness of horizontal sidetrack
wells and conventionally horizontal sidetracks on the
Devonian waterfields of the Shkapovsky field.

Figure 6 shows the distribution of oil saturation in
the near-wellbore area as a result of the formation of a
water cone with an oil-saturated capacity of 12 m for a
horizontal and vertical method of well completion when
oil production reaches 10 thousand tons.

Thus, it can be concluded that drilling in the
geological conditions of the Devonian sediments
of the Shkapovsky field reduces the rate of cone
formation, which positively affects the accumulated
well production.

As calculations performed on sectoral geological
and technological models have shown, the value of
the predicted cumulative oil production should be
50 thousand tons. Thus, the expected indicators of
cumulative oil production are at the minimum level
to ensure profitability under current macroeconomic
conditions.

To compare the effect of drilling horizontal sidetrack
wells at the Shkapovsky field, we analyzed the operation
of analogous wells drilled under similar geological
conditions at the Troitsky, Belebeyevsky and Znamensky
fields at the D3ps and D2vor-ard strata. The performance
indicators of oil production at the considered wells are
presented in Fig. 7.

Number | Size of the %??r?; evt\:;ia(i;Ocl;ch)rr?e Porosity , , De_nsity Geological M:)e\gggvg:
of well |cone base, m thous. M un. fr. un. fr. un. fr. | of oil, t/m® reserves, thous.|t thous. t
20 7,7 1,1 0,7
1611G 40 15,5 0,20 0,88 0,901 0,863 2,1 1,4
60 23,2 3,2 2,2

Table 2. The calculation results of mobile oil reserves in the volume of cone formation of well No. 1611G of the Shkapovsky field

Fig. 6. Distribution of oil saturation as a result of the formation of a water cone for conventionally horizontal sidetracks and

horizontal sidetrack wells
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Optimization of reserve production from water oil zones. ..
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Fig. 7. Comparison of performance indicators for drilling
horizontal wells at the D3ps layer of the Shkapovsky field and
analogous fields

The dynamics of the wells of the Shkapovsky field
and analogous wells are identical and are characterized
by high starting oil production rates of 87 and 101
tons/day, respectively, as well as a further sharp
decrease due to the pulling of bottom water. The rate
of decline in oil production in the first year is 77 and
84 %, respectively.

Evaluation of the technological effectiveness of
the proposed solutions was performed on the D3ps
development site of the Shkapovsky field as a whole
using a hydrodynamic model. The calculations show
significant unprofitable values of profitability in the full
implementation of the drilling project well stock of the
Devonian objects of the Shkapovsky field for residual
oil reserves.

The development option for the D3ps layer with
drilling of 12 horizontal sidetrack well and production
of 50 thousand tons per well, compared with the option
to implement 21 directional wells and production of 20
thousand tons per well, ensures that the maximum oil
recovery factor of 0.55 days is achieved at the objects
and an increase in accumulated net present value by 871
million rubles for the design period of development.

As a prospect, it is proposed to introduce a method
of additional production of residual oil reserves at the
development sites of the Devonian terrigenous strata of
deposits associated with the South Tatar Arch, such as
Serafimovsky, Tuimazinsky, and Abdulovsky. According
to preliminary estimates, the volume of implementation
of the method in deposits with underlying water is more
than 100 wells.

Summarizing the results of the study allowed us to
make the following conclusions:

1. Analysis of oil reserves in the D3ps formation by
area and section based on the data of geological field
analysis revealed faster production in the middle and
lower parts of the formation, which is associated with
higher reservoir properties, and the localization of pure
oil contact in the upper part of the formation.

2. The construction of sectoral geological and
hydrodynamic models showed a detailed distribution
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of residual oil reserves by area and section in areas
with low production values. Well drilling confirmed the
initial findings.

3. It was revealed that the selection of mobile oil
reserves localized in a volume limited by the plane of the
initial water-oil contact and the surface formed by raising
the water-oil contact when the water cone is pulled up
to the horizontal sidetrack wells is comparable with the
period of reaching the water cut of 95 %. The volumetric
method was used to calculate the moving oil reserves in
the area of water cone formation.

4. The performance indicators of the horizontal
sidetrack wells of the Shkapovsky field are comparable
to the horizontal sidetrack wells drilled at the objects of
the analogous deposits, and are characterized by high
(up to 82 t/day) starting oil production rates. A negative
factor is a sharp decrease in oil production due to pulling
the bottom water. The rate of decline in oil production
in the first year is more than 70 %.

5. The calculations of the development options for
the D3ps formation show that the maximum oil recovery
factor is achieved by drilling 21 horizontal sidetrack
wells and specific oil production of 50 thousand tons
against 12 directional wells with specific oil production
of 20 thousand tons. The use of horizontal sidetrack
wells increases the accumulated net present value by
871 million rubles for the design period of development.

6. It has been proposed at fields similar in geological
and field characteristics that drilling of the horizontal
sidetrack wells as an effective method of additional
production of contact oil reserves.

An important task is the scientific substantiation of
the rational pace of additional development of water-
oil zones by means of horizontal sidetrack wells by
optimizing the technological modes of operating these
wells and their placement, allowing to ensure the
profitability of the extraction of pure oil zones.
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