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The fuel-energy balance is an economic-statistical calculation of the flow of
fuel-energy resources from mining to their consumption. The fuel-energy balance, it
reflects information on the amount of each produced, transmitted or distributed, stored,
and consumed fuel-energy resource formed on the basis of values in general, current
or relative units. An energy balance helps us understand how energy is converted from
one form to another [1].

Energy balance has several goals [2]:

a) improve the relevance of energy statistics by providing comprehensive and
coordinated information on the energy situation of the national territory;

b) to understand the state of energy security, efficient operation of energy
markets and other relevant policy objectives, as well as to provide comprehensive
information on energy supply and supply in the national territory for energy formation;

c) serve as a quality tool to ensure the completeness, consistency and
comparability of basic statistical data;

d) provide comparability between different data periods and between different
countries;

e) provide data for estimating CO2 emissions relative to national territory;

f) create a basis for indicators of the role of each energy product in the country's
economy;

g) calculating the efficiency of the transformation processes taking place in the
country (for example, processing, electricity generation by burning fuel, etc.);

h) calculate the relative share of supply/consumption of various products
(including renewable and non-renewable) in the country's total supply/consumption;

1) provide data for modelling and forecasting.

The scale of the energy balance is determined by, inter alia, area, product and
flow boundaries [2]:

(i) territory border - defined by the border of the national territory of the
constituent country;

(ii) product limit - determined by the scale of all energy products indicated in
the balance columns;

(iii) Flow limit - determined by the range of energy flows (usage) shown in the
balance lines.



Product and flow limits are set in the short term. If new sources of energy are
found and used, they should be reflected in the balance sheet.

Energy balance does not include:

» Passive energy, for example, solar energy falling on the ground for heating the
building and growing crops, etc.;

* Energy resources and reserves;

» Mining of any materials not included in primary energy production;

» Non-energy products that are not used for energy purposes (for example, waste
and wood are covered only to that extent in the energy balance)

An energy balance takes the form of a matrix, where the columns represent all
the different energy sources or "products" and the rows represent all the "flows." They
are combined into three main blocks: energy supply; transformation and use of energy;
and final consumption.

The first law of thermodynamics should be kept in mind when drawing up
energy balances. The law of conservation of energy states that the total energy of an
isolated system is constant; energy can be transferred from one form to another, but it
cannot be created or destroyed. The first law is often formulated by showing that the
change in internal energy of a closed system is equal to the amount of heat supplied to
the system, equal to the amount of work done by the surrounding system.
Consequently, energy cannot be increased and, if present, they are the result of
statistical inconsistency (low precision data) or failure to fully account for all input
products within the energy statistics.

Building energy balances in 3 steps [3]:

The first step is to compile commodity balances for each energy carrier in natural
measurement units of the energy carrier - physical units (tons and cubic meters) or
energy units (GWh for electricity and TJ for heat).

The second step is to convert the commaodity balance in different units into a
total energy unit by multiplying all the data by the appropriate conversion factor
(caloric values for energy carriers in physical units and unit conversion factor for
energy carriers measured in energy units).

The third step involves arranging the columns and rows of the energy balance to
avoid double counting energy. For example, the production of secondary products is
shown in the production line in commodity balances and is presented as a
transformation product in the energy balance.

It is known that organizing in real-time is a very complicated process. At the
same time, the law of movement of a certain energy resource is a confusing process.
There is a high probability that one value is calculated twice or three times during the
preparation of the fuel energy balance. During our research, the movement cycle of
energy resources was observed, and common aspects of all resources were studied. As
a result, a method of fuel energy organization was developed at the republic level, and
a single web system was created based on this method. In it, the formation of the energy
balance is carried out as follows:

1. Initially, three types of functions were developed for enterprises participating
in the process of energy resource extraction and consumption[4]:



a) Input function - in which the enterprise can extract or produce a fuel energy
resource. If both are present, that is, if the enterprise simultaneously processes its mined
product and produces another resource, it is enough to connect this function once.

b) Consumption function - this function exists in all enterprises, and each
enterprise has consumption functions.

c¢) Output function - determines whether there is a state of transfer or sale of the
energy resource.

All enterprises attached to the web system attach which of the listed functions
are available to them.

2. Taking into account the general state of resources, fuel and energy resources
can be exported or imported, can be kept in reserve, can be sent to another enterprise
for recycling, can be transferred to another enterprise, can be produced from one
resource to another resource. Based on this, in the second stage, any available cases for
functions "a" and "c" in the first stage will be attached and they will have to fill in the
places "to" or "from".

3. The above two steps are performed only once after registration from the web
system. If any function is to be added, it can be added freely, if any function is to be
removed, it can be done on request. Of course, in the process of connecting to the
system, each enterprise will have to attach the codes of the national classifier of its
types of economic activity.

4. If a certain system has been established in the enterprises and there is an
opportunity to implement the integration, it will be integrated into the web system, if
it is not available, the personnel will fill in the information in the sections assigned to
the functions.

5. Based on the entered data, a Sankey diagram is created, and it will be possible
to analyze them not only in their own unit but also in such units as toe, GJ, Kcal.

There is another problematic situation when the energy resource changes from
one type to another, it is difficult to put them on one chart. In this case, it is possible to
use different scales for each resource or transfer them to units such as tbf, toe, GJ, and
Kcal using the coefficient of conversion to one unit.
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Figure 1. Sankey diagram of fuel energy balance

In addition, it is possible to get the result in the form of a table:
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Figure 2. The interface of the fuel energy balance table.

On this basis, while allowing for the full implementation of the objectives in
clauses (a), (b), (c), (f), and (g), each time the energy for the fuel energy resource has
been produced over the years or provides an opportunity to learn about the distribution
of extracted, consumed, transferred fuel energy resources and (i) use them for the
purpose in punk.(a)

(b)



Conclusion
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Energy data are generally collected independently across different commodities,
such as oil, natural gas or coal. As such, commodity balances provide the simplest way
to present the data for one fuel together, expressed in physical units.[5]

Compilation of the fuel and energy balance on the republic scale is considered a
very complicated process, and reflecting the process of transition of one resource to
another resource in the balance sheet is considered a complex issue. On top of that, the
formation of double values in the process of drawing up the fuel energy balance brings
uncertainty. For this purpose, as a result of studying the movement cycle of several
energy resources during research, a methodology for creating a fuel energy balance and
a web system was developed based on this methodology.

As you know, the balance sheet is created based on several goals. The balance
sheet built on the basis of this structured methodology can meet the 6 listed points.
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