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The diversification of energy sources in Kazakhstan
as a way to dampen the consequences
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ABSTRACT: It is shown that the predicted energy crisis in Kazakhstan makes the issue of small-scale energy
and complementary civil society institutions more than relevant. This crisis, caused by the de-
terioration of heating networks built during the former USSR, can be more than large-scale, as
evidenced by the events in the city of Ekibastuz, where a significant proportion of the population
was left without heating in the winter of 2022/2023. It is proven that the development of small-scale
power generation should be complex, i.e. in the foreseeable future, one should focus attention on
a combination of renewable and traditional energy sources, which implies a gradual increase in the
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share of renewable energy. The expediency of using the concept of “energy freedom”, at least in
relation to the Republic of Kazakhstan, is substantiated. It is shown that the goal of the develop-
ment of small green energy should be precisely the achievement of energy freedom for households,
oriented towards the institutions of civil society. This implies, inter alia, the development of a wide
range of non-trivial technical solutions that provide, for example, direct heat generation without an
intermediate stage of conversion into electrical current. A specific example is considered, demon-
strating the adequacy of the proposed approach. It is also shown that the primary measures to ensure
the energy freedom of households can be implemented even when using equipment available on
the market. Specific calculations are presented which prove that the transition to decentralized heat
supply is economically feasible using available equipment.

KEYWORDS: energy crisis, small-scale energy, downshifting, heating boiler, renewable energy sources

Introduction

The degree of depreciation of heat networks in some regions of the Republic of Kazakhstan
exceeds 80% (Lisicyn 2022). Clear evidence of this is the number of significant accidents that
took place on the territory of Kazakhstan in the second half of 2022. The accident in the city of
Ekibastuz received the greatest public outcry, where, due to high wear and increased pressure in
the direct and return pipelines of the heating network, it led to multiple cases of damage in the
heating networks (Yazykova 2022).

There is no doubt that this problem is systemic in nature, and it is aggravated by the fact that
those responsible for its solution are not fully aware of this.

Proof of this is the fact that the problem of providing the population of Kazakh cities with
heat and electricity continues to be solved by purely administrative methods. Responsible per-
sons, as before, refuse to understand that the solution of systemic problems requires, inter alia,
scientific investigation. The fact that scientific organizations were not involved in solving the
emerging problems speaks for itself.

There is every reason to believe that an energy crisis for Kazakhstan in the foreseeable future
is inevitable. The degree of deterioration of thermal networks is increasing from year to year.
Therefore, the average depreciation in the republic today is 54% (Lisicyn 2022). Political and ad-
ministrative methods have obviously exhausted their resources, as well as the heating networks
themselves, while in Kazakhstan, there are no mechanisms that would ensure the involvement
of competent experts capable of generating non-standard ideas to solve such problems. Evidence of
this is the fact that in Kazakhstan, there is a continuous increase in the cost of heating for house-
holds, including city apartments. Over the past twenty years, the cost of heating has increased by
55%, and this is despite the fact that most of the population of the largest cities of Kazakhstan is
heated by water used at thermal power plants to cool equipment. Kazakh thermal power plants
use Kazakh coal from such deposits as Ekibastuz, i.e., unlike many European countries, Kazakh-
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stan does not depend on imports, and the increase in heating prices for the population is determi-
ned precisely by the state of heating networks. It is significant that it is the need to repair heating
networks that is used by officials as an argument for the planned sharp increase in heating prices
and the expected crisis (Kaliyev 2023; Altayev et al. 2022), i.e., the high degree of depreciation
of heating networks is de facto confirmed at the government level. Consequently, there is every
reason to pay close attention to the most independent energy supply of local communities, for
example, individual sets of households or cooperatives of owners of several apartment buildings.

The emerging problems, in principle, cannot be solved in a centralized manner due to the fact
that in Kazakhstan, there are no mechanisms for converting scientific and technical ideas into
practice, at least at the political and administrative level. This is a systemic problem characte-
ristic of Kazakhstani science in general. As shown in previous research (Aisin 2018), less than
0.1% of scientific developments carried out in Kazakhstan are put into practice, and most of the
implemented innovations are in IT technologies. Consequently, the problem can be solved only
through the self-organization of consumers who are aware of the need for the formation of civil
society institutions.

At this level, systems of the so-called small-scale power generation may well be in demand,
especially if the issue is approached in a comprehensive manner, i.e. to ensure the combined use
of small-scale energy resources focused on the use of fossil fuels with developments in the field
of renewable energy. This concept also clearly correlates with the idea of energy downshifting,
i.e. moving away from the construction of large generation facilities towards low and medium
power plants (Savchuk 2023; PwC Kazakhstan).

This article proves that the consequences of the imminent energy crisis in Kazakhstan can
be largely dampened due to the fundamental rejection of the idea of centralized heat and power
supply which was put into practice during the period of the former USSR (Zinger and Belevich
1999).

It is also provedn that this concept is nothing more than a consequence of ideological atti-
tudes that correspond to the totalitarian past of Kazakhstan, which in no way corresponded to
Kazakhstani realities (Basic socio-economic indicators 2023).

The authors sincerely believe that the formation of civil society institutions should be based,
inter alia, on economic grounds. The energy independence of consumers in the current con-
ditions is more than an important factor in this respect.

The overall goal of this work is to justify the need for the most complete introduction of
downshifting in the Republic of Kazakhstan and is supplemented by a gradual transition to the
fullest possible use of renewable energy sources, as well as a humanitarian component based
on the fact that in the modern world the term “freedom” should also include “energy freedom”.

The specific purpose of this work is to prove that such a transition can indeed be made gradu-
al, and at the first step, the energy independence of households can be ensured even with the use
of equipment that is mass-produced and presented on the market.

We emphasize that this issue is also important from the point of view of the integrated susta-
inable development of Kazakhstani regions, since it somehow affects almost all aspects of life
(Mazhitova et al. 2018; Tashmukhambetova et al. 2017).
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1. Formulation of the problem: socio-economic prerequisites
for the accelerated development of small-scale power
generation in Kazakhstan

Analysis of the situation with energy supply in Kazakhstan requires a comprehensive consi-
deration of both socio-economic and technical factors. There is no doubt that the critical situation
in the Kazakh energy sector is due to primarily historical reasons.

Currently, Kazakhstan has the following facilities that provide the population with heat and
electricity.

CHPPs (combined heat and power plants) occupy a significant share in generation — they
are concentrated in the largest cities of Kazakhstan and provide their population with heat (JSC
«Halyk Global Markets» 2020).

All Kazakhstan CHPPs were built during the existence of the USSR (Mussin and Mussina
2023), and the nature of their use corresponded to the principles of a planned economy (Yavlin-
sky 2005). In particular, in Almaty, the largest city of Kazakhstan (the population is about 10%
of the country’s population as a whole), more than 90% of the population is provided with heat
from thermal power plants. Specifically, warmth is a kind of by-product in the production of
electricity (Semenov 2012).

In the conditions of a planned economy, the use of such specifics of thermal power plants
looked justified in many respects. However, at present, this approach no longer seems justified.
In particular, mechanisms related to competition between heat and electricity suppliers to the
market remain unrealized (Mussin and Mussina 2023).

In addition, Kazakhstan has a very low population density (8 people/km?, Kazakhstan). This
leads to the need to build very long communications to transfer heat to small towns and villages,
many of them do not currently have a sustainable heat supply, including because of the fact they
are not connected to gas mains (Nurbay 2022).

Obviously, there is a critical length of heating mains, over which the use of the above ap-
proach ceases to be profitable. More precisely, this approach can demonstrate profitability when
calculating indicators related to a large state, but when analyzing the profitability of individual
heating mains, directly opposite results can be obtained, especially when it comes to serving
a large area with a low population density.

The objectives of this work include a comprehensive analysis of the adequacy of the existing
policy, including scientific and technical aspects, in the field of energy supply to the population
of Kazakhstan, taking into account the factor of low population density.

The above data on the nature of the supply of the population of Kazakhstan with heat and
electricity, as well as the data of work (Mussin and Mussina 2023), show that the market in qu-
estion in Kazakhstan is completely controlled by monopolies which can afford to raise prices,
including by arguing that it is needed to upgrade communications.
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Moreover, energy industry in Kazakhstan remains non-transparent for civil society institu-
tions. Even major accidents, such as those that occurred in the city of Ekibastuz, did not affect
the transparency of decision making (Lisicyn 2022).

We are aware that social problems cannot be solved by technical means. However, the forma-
tion of civil society in Kazakhstan requires the creation of complementary technical solutions.
In order for civil society institutions to become effective, they must have the appropriate tools
at their disposal. In modern conditions, the real freedoms of the citizens of Kazakhstan imply,
among other things, “energy freedom”, i.e. the maximum achievable independence from the
centralized supply of heat and electricity. This becomes especially relevant for such countries
as Kazakhstan, which, we emphasize once again, is associated with the factor of a vast territory
with a low population density.

The objective of this work is to analyze the possibility of realizing “energy freedom” for the
population of Kazakhstan, based on the integrated use of renewable energy sources and autono-
mous fossil fuel energy sources used as a reserve.

2. Balance and electricity supply from the point of view of
ensuring the energy freedoms of the population of Kazakhstan

For countries such as Kazakhstan, the development of green energy is of primary interest
in terms of ensuring energy freedoms and the formation of relevant civil society institutions.
Indeed, cities such as Ekibastuz, Ridder, Karaganda, located in the north of Kazakhstan (Fig.1),
have obviously become hostages of monopolists, who, as current practice shows, are in no way
interested in solving the everyday problems of citizens.

This conclusion is confirmed by the following facts. The city of Ekibastuz is supplied with
heat from the Ekibastuz thermal power plant. This source is the only one for the city (kegoc.kz.
2022), so any major accident at this site leaves residents without heating, which was the case in
the winter of 2022/2023. Similarly, the heat supply of many other Kazakh cities also depends on
a single monopolist. This is why green energy for Kazakhstan is, inter alia, a means of ensuring
real economic freedom of households.

Theoretically, the energy freedom of households can be achieved through the use of renewa-
ble energy sources. Obviously, a household that is completely focused on the use of photovoltaic
panels as sources of electricity and independent sources of heat really becomes energy free.
However, the current state of research in the field of green energy does not allow this problem
to be solved in full, at least in the conditions of Kazakhstan, since the high cost of acquiring and
operating photovoltaic panels or other renewable energy sources makes them unprofitable com-
pared to traditional options (Dukenbayev 2002). Therefore, the transition to the use of renewable
energy sources should be gradual.
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Fig. 1. Locations of the cities of Ekibastuz, Ridder and Karaganda on the map of Kazakhstan (Google Maps)
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Rys. 1. Lokalizacje miast Ekibastuz, Ridder i Karaganda na mapie Kazachstanu

Such a gradual transition, among other factors, will create a certain demand, including the
development of non-trivial heat supply systems. We emphasize that many non-trivial scientific
ideas in Kazakhstan often remain unrealized precisely due to a lack of demand (Aisin 2018).

From this fact follows the basic formulation of the question used in this paper. There is a need
for an integrated use of energy sources, both renewable and oriented towards the use of fossil
fuels, and the criterion of efficiency in this regard should be the final costs of consumers.

Let us consider the possibilities for implementing a non-trivial approach to household ener-
gy supply. Thus, we want to emphasize that in the transition to the combined use of renewable
energy sources with fossil fuels, there is a very wide range of different technical solutions. Of
considerable interest in this regard is also the possibility of the direct use of renewable energy
(Suleimenov et al. 2020).

As shown in previous work (Suleimenov et al. 2020), the unavoidable household demand for
electrical energy is relatively low. More precisely, devices that cannot use the direct conversion
of renewable energy into the energy consumed by households actually occupy only a small share
of the electricity consumption structure (TVs, computers, etc.). Provided that the most energy-
consuming devices (stoves, vacuum cleaners, refrigerators, etc.) are brought to the mode of the
direct utilization of renewable energy, such systems can be connected, for example, to expensive
photovoltaic panels, due to the fact that electric power consumption is reduced to a minimum.
Therefore, the question can be posed as follows. A household can be oriented towards the direct
use of renewable energy, without an intermediate stage of conversion to electricity. Any such
process is accompanied by the release of heat, which can also be used to ensure the life of the
household. The most illustrative example in this regard is the example of refrigeration units used
for domestic purposes.
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The principle of operation of household refrigerators is based on the action of a special gas,
namely a refrigerant, i.e. a substance for which the boiling with isothermal expansion removes
heat from the refrigerator chambers (Dhankar 2014). Therefore, the refrigeration unit (Fig. 2) can
be directly connected to the wind power plant. The pumping of the refrigerant that ensures the
functioning of the refrigerator (Suleimenov et al. 2020) can be performed by purely mechanical
means without the use of an electric motor.

Fig. 2. Illustration of the principle of operation of refrigerators based on wind turbines

Rys. 2. Ilustracja zasady dziatania lodowek bazujacych na turbinach wiatrowych

It is essential that heat is also generated, which follows from the fundamental laws of thermo-
dynamics. This means that the wind power plant, which ensures the functioning of the refrigera-
ting chamber, can also be used as a heat source. The rotational energy of the windmill blades in
this case is converted into heat. Moreover, the existing types of refrigeration units were initially
focused on maximum savings in electrical energy as they were built on the use of electric motors
that pump the refrigerant. Provided that such an installation is also used for heat generation in
parallel, lower performance refrigerants can be used. We also note that there are a number of
additional possibilities for converting rotational energy into heat, associated, for example, with
the use of viscous liquids of various nature. In this case, it is possible to control the viscosity over
a wide range, for example, due to the formation of interpolymer complexes, including those with
the participation of crosslinked polymer networks (Budtova et al. 1994; Dergunov et al. 2011).

Most significantly, with this approach to the use of wind energy, the question of the value of
the coefficient of performance (COP), in essence, loses its meaning. Indeed, an efficiency value
other than unity is usually due to the fact that a certain part of it is converted into heat, which is
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interpreted as unproductive losses. When using the proposed approach, this heat is also a benefi-
cial effect. Therefore, the central issue in ensuring the energy freedom of households is the issue
of providing heat. It is proved below that this problem is solvable even at the level of existing
small-scale energy tools.

3. An example of calculating the heat supply for a set
of apartment buildings

We will show that providing heat to local areas of urban development focused on energy in-
dependence in the conditions of Kazakhstan is cost-effective in the currently existing conditions.
To do this, we will calculate the characteristics of heat supply using a clear concrete example
using typical indicators.

As a specific example, residential buildings located in the city of Ekibastuz were selected,
i.e. the city where in the winter of 2022/2023 there was the landmark accident mentioned abo-
ve, which caused a wide public outcry. To specify the demonstration calculation, the following
typical values of the parameters were chosen (plan for the elimination of the consequences of
coal mining operations at the Ekibastuz coal deposit within the boundaries of the “Vostochny”
open pit, 2020):

4 the estimated air temperature of the coldest five-day period in Ekibastuz is — 33°C, the ave-
rage temperature calculated for the entire heating period is — 8.4°C;

4 the estimated duration of the heating period is 215 days;

4 the number of residential buildings connected to the local heating system is 2.

This number of houses, united by a common local heating network, on the one hand, is
sufficient to ensure the profitability of the operated systems. On the other hand, the number of
inhabitants in them remains relatively small, which makes it possible to ensure civil self-or-
ganization.

It is also assumed that the houses have the same layout and typical architecture for the in-
dustrial cities of Kazakhstan: five floors with a total height of the house from 13 m and a total
area of 510 m2. This corresponds to the volume of one residential building of this type being
6,619 m3. It is assumed that the number of residents for two houses is 400 people, which is also
a typical value.

To calculate energy consumption, there is a standard technique based on the calculation of
thermal loads (Prokhorov 2018). In accordance with this, the heating load is determined from the
calculation of the heat consumption of buildings Q; according to the following formula:

0 =g, ‘V'(tm _tout) [kW] (D
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where:

q, — the specific thermal characteristic of buildings, the maximum heat flow for the needs
of heating the building under conditions of a difference in external and internal tem-
peratures of one degree Celsius. g, = 0.41-0.46 W/(m?K) (Mikhailov 1972),

V — the volume of the building [m3],

t;,, — internal air temperature [20°C],

t,.s— the calculated outdoor air temperature of the coldest five-day period (-33°C for the
city of Ekibastuz).

With the selected values of typical parameters, calculated value of the considered indicator
obtained by formula (1), is O; =287 kW.

In accordance with the standard methodology (Prokhorov 2018), the heat consumption for
hot water supply of residential buildings O, is determined by the following formula:

:Xd-XW-M-R-c-(t,,—tC)
86,400

0, [ kW] @)

where:
M — the number of residents, taken to be 400 people,
R — the rate of hot water consumption (110 kg/day per person),

¢ — the heat capacity of water,
t, — the temperature of hot water (a typical value of 60°C is assumed),
t. — temperature of cold water (assumed to be +15°C in summer and +5°C in winter),

xg — the coefficient of daily unevenness (assumed to be 1.7-2),
Y — the coefficient of weekly unevenness (assumed to be 1.2).

For the selected typical indicators, calculations according to formula (2) give the following
values 0, =239 kW and O, = 195.8 kW in winter and summer, respectively. The resulting energy
consumption is thus 721 kW. Therefore, to provide thermal energy to the residential buildings
under consideration united by a common network, it is sufficient to use two 400 kW hot water
boilers. In particular, it is permissible to use boilers of the type BB-400 (hot water boiler from
Buran Boiler), currently on the market (Buran Boiler LLP).

The boiler of this type is a fire-tube boiler, which also allows some improvements. In parti-
cular, it is possible to use a boiler with spiral inserts inserted into convective flame tubes, which,
according to test results (Orumbaev et al. 2019), are more efficient than twisted tape inserts. The
main indicators of this type of boiler are presented in Table 1.

The presented characteristics emphasize that a boiler of this type can indeed be operated by
a local heating network. Thus, providing two houses with a body, which make up an energy-in-
dependent local segment of urban development, can indeed be implemented using boilers that
are currently on the market.
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TaBLE 1. Main characteristics of the boiler BB-400 (Buran Boiler LLP)
TaBELA 1. Gtowne cechy kotta BB-400 (Buran Boiler LLP)

Name of indicator BB-400
1. Thermal power [MW] 0.423
2. Fuel consumption (diesel fuel) [kg/h] 35.1
3. Working pressure water [MPa] 0.4
4. Inlet water temperature [°C] 63.98
5. The same at the boiler outlet [°C] 72.87
6. Water temperature difference [°C] 8.87
9. Water consumption through the boiler [t/h] 41.06
10. Boiler furnace volume [m?] 0.332
11. Radiant surface [m?] 2.55
12. Convective surface [m?] 10.79
13. Full surface of the boiler [m?] 13.34
14. Boiler efficiency: at d.t. gas calculation. analysis 93.8(95)
16. Boiler weight [kg] 1,090

Let us show that the operation of this equipment is also economically viable.

In accordance with the standard methodology (RK EN 13941-2012) recommended for use
in the Republic of Kazakhstan, capital investments for the construction of an autonomous boiler
house can be estimated using the following formula:

W=(W,+W,+W,+W,+W,)+W,+W,+W, [thousand tenge] 3)

W, — the cost of purchasing a boiler (3000 thousand tenge in 2022 prices),

W,— pipeline construction costs,

W3 — the cost of the internal equipment of a residential building, including the cost of wi-
ring a network of pipes for water heating and hot water, heating batteries, and hot
water taps (we accept 20 thousand tenge for 1 apartment),

W4— the cost of construction and installation work,

Ws— costs for the purchase of pumps (500 thousand tenge),

We— fuel costs,

W5 — wage costs,

Wg— current repair costs.

The cost of construction and installation work can be estimated as W, =0.2 - (W + W3+ Ws) =
= 1,180 thousand tenge.
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It is assumed that heat pipes would be covered with mineral wool and foil and carried under-
ground by two pipelines (RK EN 13941-2012). For local heat supply, the length of heating mains
can be taken as being 65 m. W, = 6000 - 65 = 390 thousand tenge.

To determine the cost of fuel (natural gas), we find the specific consumption of standard fuel
for the generation of 1 Geal of thermal energy for a boiler house in accordance with the metho-
dology (Hilgers and Achenbach 2021). Immediately substituting specific parameter values, we

obtain:
143
by =————=161.9 [kg oe/Gcal] @
nboi : nreg
where:
Npoi = 0.93 — boiler efficiency,
Nyeg=0.96  — boiler load regulation efficiency.

In accordance with this, the total consumption of conventional fuel required to provide the
considered local area of urban development for heating and hot water supply is:

b, =b, O =16.19-593.9=9,6 [toe] 5)

Using the conversion factor K (calculator for converting natural fuel to conditional), which
allows us to convert the consumption of conventional fuel, we find that the cost of fuel is
W= 314.03 thousand tenge. We will take the selling price for gas equal to 37.6 tenge/m>, which
corresponds to the prices of 2022 (gas tariffs for the population in Kazakhstan). Further estimates
using standard methods give the following indicators:

4 total wage fund (including taxes and fees with the number of employees two shift workers) —
W5 =2,150 thousand tenge;

4 depreciation deductions are accepted to be the amount of 8% of the total capital investments
in the heat supply scheme of a residential building Wg=0.08 - (W + W, + W5 + W, + Ws)
= 597.6 thousand tenge;

4 the cost of current repairs is accepted to be the amount of 15% of the depreciation deduc-
tions — Wq = 89.6 thousand tenge in a year;

4 other costs are determined by Wyo= (Wg+ Wq+ Wy) - 10% = 186.7 thousand tenge;

4 the required amount of capital investments # = 10,023 thousand tenge.

The amount of thermal energy for heating and hot water supply for the planned period is
Ohear = 698 Geal/year and Oy, = 871.2 Geal/person-year, respectively.

Using these indicators, we obtain the following value of the cost of thermal energy when
using a boiler house that provides a local segment of urban development:

_ W AW A W + W + W
Qheat +Qhwx

S 0 =2,127 [tenge/Gceal] (6)
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Let us compare the obtained indicators with the tariffs for thermal energy for the city of
Ekibastuz. In accordance with the standards of the Republic of Kazakhstan, it is 3,337.64 tenge
per 1 Gceal without a meter and 1,807.89 tenge per 1 Geal with a meter (Heating tariffs in
Kazakhstan).

It can be seen that the figures are at least comparable. Therefore, even with the operation of
existing equipment and existing prices, there is every reason to switch to a local heat supply.

This approach seems justified for the following reasons.

Firstly, the risks associated with the instability of centralized heat supplies are reduced and
preventive measures are being taken related to the predicted energy catastrophe caused by the
deterioration of centralized heating networks and the lack of a clear scientific and technical po-
licy in this area.

Secondly, there is a real platform for the formation of civil society institutions focused on the
energy freedom of households.

Thirdly, the transition to local heating networks creates significant prerequisites for the use of
renewable energy sources built on a variety of physical and physico-chemical principles as, for
example, those described above. With a consistent transition to autonomous energy and electri-
city supply, fossil fuel heat sources acquire the functions of a reserve.

Finally, the transition to the concept of energy-independent local urban areas (or household
associations) creates real prerequisites for the introduction of green energy systems. We empha-
size that taken separately, they are not able to compete adequately with the existing sources of
heat and energy, which are mainly focused on the use of hydrocarbon fuels. Local power supply
systems, as shown in the materials of this work, can make them be in demand even at the current
level of scientific and technical developments in this area. Here, their main advantage turns out
to be in demand — flexibility and such a consumer advantage as ensuring energy freedom.

Conclusions

The concept of small energy, supplemented by the concept of green energy, is more than im-
portant for Kazakhstan. This conclusion is connected not with the “green transition” ideas only
but with the predicted energy crisis that Kazakhstan will face in the foreseeable future too. This
crisis is due to the deterioration of the heating networks inherited from the former USSR and the
lack of a clear scientific and technical policy in the field of the fuel-energy complex.

The materials of the work show that the above risks can be significantly reduced by swi-
tching to local heating networks serving relatively small areas of urban development offline.
The feasibility studies provided in the paper show that even with the use of existing equip-
ment, it is possible to organize local heat supply, which, at a minimum, will be no more
expensive than connecting to existing heating networks, the use of which is becoming more ex-
pensive for households.
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The creation of such networks will, inter alia, contribute to the formation of civil society
institutions, focused on ensuring the energy freedom of the population. In the modern world, the
concept of “freedom” is inseparable from the concept of “energy freedom”.

It is also significant that the transition to local heat supply networks inevitably creates com-
petition in the corresponding market, limiting the ability of monopolists to dictate prices. This,
among other factors, creates the prerequisites for progress in the development of non-trivial
energy systems as there will be a corresponding demand.
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Ibragim SULEIMENOV

Dywersyfikacja Zrodet energii w Kazachstanie jako sposéb
na zfagodzenie skutkéw przewidywanego kryzysu

Streszczenie

W artykule ukazano, ze przewidywany kryzys energetyczny w Kazachstanie sprawia, ze kwestia malej
energetyki i komplementarnych instytucji spoleczenstwa obywatelskiego staje si¢ bardziej aktualna. Kry-
zys ten, spowodowany pogorszeniem sieci cieplowniczych budowanych w czasach bylego ZSRR, moze
mie¢ wigcej niz duzg skalg, o czym §wiadcza wydarzenia w miesécie Ekibastuz, gdzie znaczna czg$¢ lud-
nosci zostata zima 2022/2023 pozbawiona ogrzewania. Udowodniono, ze rozwoj matej energetyki powi-
nien by¢ ztozony, tj. w dajacej si¢ przewidzie¢ przyszlosci nalezy skupi¢ uwage na taczeniu odnawialnych
i tradycyjnych zrodet energii, co oznacza stopniowy wzrost udzialu energii odnawialnej. Uzasadniona jest
celowos$¢ stosowania pojecia ,,wolnosci energetycznej”, przynajmniej w odniesieniu do Republiki Kazach-
stanu. W artykule pokazano, Zze celem rozwoju matej zielonej energii powinno by¢ wlasnie osiagnigcie
wolno$ci energetycznej gospodarstw domowych, zorientowanej na instytucje spoteczenstwa obywatel-
skiego. Oznacza to, mi¢dzy innymi, rozwdj szerokiej gamy nietypowych rozwigzan technicznych, ktére
zapewniaja, na przyklad, bezposrednie wytwarzanie ciepta bez posredniego etapu konwersji na prad elek-
tryczny. W artykule rozwazono konkretny przyktad wykazujacy adekwatno$é proponowanego podejscia.
Pokazano takze, ze podstawowe dziatania zapewniajace wolno$¢ energetyczna gospodarstw domowych
mozna realizowaé¢ nawet przy wykorzystaniu dostepnych na rynku urzadzen. Przedstawiono konkretne
obliczenia, ktore dowodza, ze przejicie na zdecentralizowane dostawy ciepta jest ekonomicznie wykonalne
przy uzyciu dostepnego sprzgtu.

SLOWA KLUCZOWE: kryzys energetyczny, energia na matg skale, downshifting, kociol grzewczy,
odnawialne zrédta energii
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