International Science Journal of Management, Economics

& Finance @
2022; 1(3): 133-141

https://isg-journal.com/international-science-journal-of-management-economics-finance/ INTERNATIONAL
doi: 10.46299/j.isjmef.20220103.10 SCIENCE GROUP
ISSN: 2720-6394

CALCULATIONS OF THE ECONOMIC EFFICIENCY OF
DRILLING WELLS WITH SEPARATE OPERATION OF
SEVERAL HORIZONS SIMULTANEOUSLY

Deryaev Annaguly Rejepovich?
IScientific Research Institute of Natural Gas of the State Concern ,, Turkmengas”, Ashgabat,
Turkmenistan

Email address: annagulyderyayew@gmail.com

To cite this article:

Deryaev Annaguly Rejepovich. Calculations of the economic efficiency of drilling
wells with separate operation of several horizons simultaneously. International
Science Journal of Management, Economics & Finance. Vol. 1, No. 3, 2022, pp. 133-
141. doi: 10.46299/j.isjmef.20220103.10.

Received: 07 26, 2022; Accepted: 07 29, 2022; Published: 08 01, 2022

Abstract: the article presents a calculation of the economic efficiency of
simultaneous development of several layers by one object. The necessary cost
indicators of products on the domestic and foreign markets, taxes and payments, as
well as expenditure, such as operational, capital costs when using the technology of
dual completion (DC) and according to the traditional scheme are described and
presented. The DC method is cost-effective and makes it possible to seal the grid of
wells (producing and injection) without additional drilling footage and in increasing
hydrocarbon production. Dual completion in the world practice of the development of
multi-layer deposits is carried out in various ways, which are determined by the
design of wells, the nature of separation of layers, types of technological operations
of control and regulation of the development of operational facilities. Depending on
the operating modes of the layers, the schemes of equipment for dual completion can
be represented by the following combinations: fountain-fountain, gaslift-gaslift,
pump-pump, injection-injection, fountain-pump, pump-fountain, fountain-gaslift,
gaslift-fountain, etc. The effectiveness of dual completion in solving the tasks of the
first group is characterized by ensuring optimal working conditions for each
formation or the possibility of monitoring and regulating the development of
formations. The number of wells in which the DC should be carried out is justified in
the project, based on the need to solve these tasks. Evaluation of the effectiveness of
the method by the amount of additional oil produced after the transfer of wells to dual
completion is carried out only in frequent cases. Basically, with the planned and
projected technological scheme of development, the use of the method, additional
production should be taken into account when calculating development indicators.
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When solving the tasks of the first group, the transfer of wells to DC can be carried
out both from the very beginning of their commissioning, and after a certain period of
joint operation of reservoirs.

Key words: packer, fountain-gas lift, income, depreciation, oil recovery, revenue,
payback.

1. Introductions

The positive effect of the use of the technology of DC is expressed in a reduction
in capital investments for the construction of wells for each of the operational
facilities, in a reduction in operating costs and the development period of a multi-
layer field, in an increase in hydrocarbon production and the term of final oil
recovery with cost-effective operation of wells.

2. Aim.

Let's determine the economic efficiency of the DC method of 4 wells at the

Northern Goturdepe field.

Initially, in Table 1, it is necessary to provide initial data for calculating economic
indicators for each studied well after applying the technology of DC (after
implementation) and for comparison using traditional technology (before
implementation) and their average value is determined [1, 2, 4].

Table 1.
Production volumes before and after the introduction of DC by wells of the Northern
Goturdepe field
) Oil Liquid
NoNe in Period (_before aqd production, | production, | Average
NoeNo wells | after the introduction
order thousand thousand value
of the DC)
tons. tons.
1 2 3 4 5 6

3. Materials and methods

As mentioned above, the development of DC at the Northern Goturdepe field was
carried out by 4 wells NeNe 147, 37, 156, 200. Thus, the resulting volume of
production (Qoi)) from these four wells after the DC test on this area allowed to
reduce the number of wells to 8 units. Since it would take 12 wells to achieve the
obtained oil production volumes according to the traditional scheme, and only 4 units
according to the DC technology, that is, saving 8 wells [3, 7, 8, 9].

Based on the above facts, the additional annual production of commercial oil
from the increase in final oil recovery for the implementation of this scientific
development is calculated according to the following formula (1):

Adear = Qafterimpl. o Qbeforeimpl. , (1)
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Further, in order to conduct an economic assessment, it is necessary to cite the
cost indicators of products on the domestic and foreign markets, taxes and payments,
as well as expenses, such as capital expenditures when using the DC technology and
according to the traditional scheme. In addition, operating costs will be required
(including the costs of oil collection and transportation, technological preparation of
oil, energy costs for oil extraction and other costs), the list of which is reflected in
Table 2 below.

Table 2.
Initial data for economic assessment
NeNe in Name Unit of
order measurement
1 2 3
1 Sale price
11 The cost of oil on the domestic market without value man/tn
o added tax (VAT) '
1.2. The cost of oil to the foreign market man/tn.
2 Taxes and payments

2.1. VAT %

2.2. Mineral extraction tax %

2.3. Income tax %

3.1. Capital expenditures in the application of DC technology
3.1.1. Well Ne 147 thousand manat
3.1.2. Well Ne 37 thousand manat
3.1.3. Well Ne 156 thousand manat
3.1.4. Well Ne 200 thousand manat

3.2. Capital expenditures according to the traditional scheme
3.2.1. Well Ne 201 thousand manat
3.2.2. Well Ne 145 thousand manat
3.2.3. Well Ne 202 thousand manat

4 Operating costs (according to calculation items)

4.1, Cost of oil production man/tn.

4.2. Oil collection and transportation costs man/tn.

4.3. Expenses on technological preparation of oil man/tn.

4.4, Energy costs for oil extraction man/tn.

4.5, Other expenses man/tn.

Price is the most important economic parameter of any enterprise, it is the price
level that affects its financial situation, since it determines the amount of profit
received, plays the main structure—determining role, is the main link of the market
self-regulation system [5, 6, 10].
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After that, the calculation of economic indicators is carried out. Thus, using
formula (2), we will determine the revenue from the sale of products. The revenue
from the sale of products (Rs. ofpr) IS calculated as the product of the selling price of
oil and petroleum gas by their production volumes in the t-th year:

I:Qes.of pr. =P ><(goili ’ (2)
where P - is the price of oil without VAT, manat /ton;

Qoiii - oil production, thousand tons.

At the same time, 2 options can be considered here, the first, if we take into
account the price of the domestic market, the second option when taking into account
the cost of oil from the external market.

After the revenue from the sale of products has been determined, we find the
profit from the sale of products. Profit from sales is the total income of the enterprise,
reduced by the amount of operating costs, including depreciation costs and the total
amount of taxes allocated to budgetary and extra-budgetary funds.

The balance sheet profit or taxable profit is determined by the following formula
(3):

Pr.i = Rs.ofpri _Oci ; (3)

In addition, as mentioned above, the positive effect of the use of DC is expressed
in two directions, one of which is an increase in hydrocarbon production due to an
increase in final oil recovery, and the second is a reduction in capital investments for
the construction of operational facilities, in the amount of 8 units [11, 12].

Thus, we will determine the capital costs according to the basic (Kp) option, that
is, according to the traditional scheme. Consequently, the economic efficiency of the
implemented scientific development, which provides savings in capital costs, is
calculated as follows:

Kequip. - I:)equip. X I\lw.s.i , (4)

Where Pequipi - Cost of one equipment, thousand manats.

Nw.s.i - well stock, well.

At the same time, the amount of capital expenditures for the implemented option
(Kimp.) is taken into account from the cost of four wells with the DC technology (i.e.
NeNe147, 37, 156, 200). As a result, the amount of economic efficiency from the
reduction of capital costs for the construction of wells is determined by the formula
(5):

E =K, -K, : (5)

imp. s

Thus, the total economic efficiency (Eer1) from the introduction of the scientific
development of the DC without deduction of payments and taxes is further calculated
according to the first option, which takes into account the price of oil sales on the
domestic market, as well as according to the second option, taking into account the
sale of oil to the foreign market (Eef2) [13, 14].
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The next step in the economic assessment was the determination of income tax,
which was carried out according to the formula (6):

T,, =B xa,/100%, provided that P;> 0; (6)

Therefore, the economic efficiency from dual completion implementation or sales
profit after tax deduction are calculated according to the formula:

Ps.of pri PI _Tp.i ) (7)

It should be noted that the assessment of methods to increase the intensification
of oil production was carried out in accordance with the current tax system of
Turkmenistan (Table 3).

Table 3.
Rates of taxes and deductions to budget funds
Indicators Unit of Values
measurement
VAT % 15
Mineral extraction tax % 10
Income tax % 20
Payments and taxes included in the cost of oil
Mineral production tax:
Cupri :Qoili X Typri 1 (8)
Where Quiii — 0il production, thousands tons;
Tweti — mineral production tax rate, %;
Taxes payable to the budget
Value-added tax:
Tv-ai = Poit X Qqiy; x @, 1100%; ®)

Table 4 below shows the capital investments for the purchase of equipment. Since
the amount of capital expenditures for the implemented option (Kimp) is taken into
account from the cost of four wells with the DC technology (i.e. No0.147,37,156,200),
their average value for 1 well is displayed.

Table 4.
Capital investments for the purchase of equipment, thousand manat

Capital expenditures in the | Capital expenditures
Well number application of DC according to the
technology traditional scheme

Average
value

1 2 3 4
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4. Results and discussion

Cash flow
Discounted cash flow
Discounted cash flow is the sum of sales profit and depreciation charges less
the investment value contributed to oil field development, and is defined as the
amount of current annual cash flows reduced to the initial year. Discounted cash flow
Is determined according to the following formula:

< Rsi _Ki _Oci _Ti +Ai .
NPV =" = S ; (10)

i=1
Where NPV - discounted cash flow;
At - depreciation charges in t-" year;
Kt - capital investments in oil field development in t-" year.
The positive value of the net discounted income (NPV>0) is indicative of
efficiency, as the sales proceeds are enough to recompense expenses and provide
minimum required rate of return of this capital (equal of the discount rate - 15%).

Profitability index (PI)

Determination of the profitability index. The profitability index (PI) describes the
economic return of investments and constitute the ratio of the total net income (oil
sales profit and depreciation charges) and total discounted capital investments value:

T

P /(1+ E )"
:i; s.of pr; ( “) ; (11)

Pl ==
Y K/(1+E, )

i=1
If the profitability index is positive, as it was defined in the case of the dual
completion at North Goturdepe field, where four wells numbered 147, 37, 156, 200
were examined, then it is the efficiency criteria, i.e. Pl of the project [15, 16].
Payback period
The payback period may be determined from the following equation:
T (R —-K.-0c, -T.+ 4) 0

z s.of pri

i=1 ( 1+ F )n:l (12)

Calculation of expenses
Gathering and transportation of oil:

Cg.tr.of oil, = Cg.tr.of oil X Qfli " (13)
Where Cg.trlof oil. - costs for gathering and transportation of oil and gas, manats per

ton of fluid;
Qrii - fluid production from a reservoir, thous. ton.

Pre-processing of oil:
Cop; =Cop xQuy, s (14)
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Where C;.p - costs for pre-processing of oil, manat/t;
Qfri - volume of produced oil for pre-processing, thous. ton.

Energy costs for fluid extraction:
Cextri = Cextri ><Qmech.i , (15)
Where Pexi— energy costs consumed for fluid extraction, manats per ton of fluid;

Qmechi - mechanized extraction of fluid, thous. tons.
Other costs:

Cother = Cextr.i XQ fl, , (16)
Where Totner - €xpences for various needs, depreciation, wages, social insurance and

others, thous. manat;
Qri - fluid production from a reservoir, thous. ton.

Total current costs (excluding taxes and payments):

Ci = Cg.tr.of oil, * Cp.—pi + Cextri + Cotheri , (17)
Production cost of 1 ton of oil (Cp):
Cp.oiIi = Oci +cgoili , (18)

Accordingly, the indicators before and after the introduction of the DC equipment
should be indicated in Table 5 below [3].
Table S.
Indicators before and after the introduction of DC equipment, thousand mans

Name of indicators Values

Period

Energy costs for oil extraction

Oil collection and transportation costs
Costs of technological preparation of oil
Mineral production tax

The cost of the DC

Costs before/after the DC

Profit

5. Conclusions

In the final part of the evaluation of the economic efficiency of improving the
efficiency of development due to the DC at the North Goturdepe field, where 4
wells Nel47, 37, 156, 200 were investigated, an analysis of the economic
efficiency of the use of DC was given (Table 6).
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Table 6.
Economic efficiency from the introduction of DC technology

Name of indicators Values
Additional oil production, thousand ton
Additional liquid extraction, thousand ton
Revenue, thousand manat
Capital expenditures, thousand manat
Operating costs, thousand manat
Profit due to increased production, thousand manat
Profit due to cost reduction, thousand mans
Total profit, thousand manat
NPV, thousand manat
Pl

Payback period, years
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