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Annotation

The main problem: This article is devoted to the key problems of the fuel and energy complex of the
Republic of Kazakhstan:

1) lack of production capacity to meet the growing demand for energy and fuel from the economy and
the population. Increased demand for electricity and heat, which will require the commissioning of new
generating capacities. There is already a shortage in the fuel markets. Modernization and bringing the existing oil
refineries (hereinafter referred to as refineries) to full capacity will not allow providing the domestic market until
2030;

2) the export orientation of raw materials, the dependence of the economy on the export of energy
resources. In order to attract technology and investment in the oil and gas and nuclear industries, agreements on
the extraction of energy resources were concluded with international export companies. In the medium term,
Kazakhstan may face a shortage of oil for domestic refineries, if measures are not taken to stimulate its refining
within the country. The uranium mined is fully exported,;

3) high energy intensity of the economy, low level of energy efficiency. There is a high potential for
increasing the efficiency of energy use both in the electric power industry and fuel production, and at the level of
final consumption — in industry and housing and communal services;

4) decrease in the replenishment and quality of the resource base in the oil and gas, coal and nuclear
industries;

5) low environmental friendliness of technologies used in the fuel and energy complex.

Purpose: The purpose of the article is to reveal the problem in the field of ensuring the fulfillment of
international obligations between different countries and their own energy sufficiency by gradually changing the
structure of energy production.

Methods: Studying the experience of increasing the efficiency of the use of energy resources and energy
saving as a priority of the state policy of the country. Analysis of production capacity with a constantly
forecasted shortage of primary energy resources and insufficient growth of capacity for the production of
electricity and heat. Consideration of the possibility of compensating for the shortage by saving energy
resources, increasing tariffs for energy carriers, as a stimulating factor for their effective use.

Results and their significance: The results of this article will reflect the problems of energy, as the most
important driving force of global economic progress. The well-being of the people depends on the state of the
country's energy sector, therefore there is an urgent need to solve the emerging problems. The global energy
problem is, first of all, the issue of stable and efficient supply of fuel and energy to mankind. Today, the energy
sector of Kazakhstan is focused on fuel resources, since the country is provided with hydrocarbons and other
energy resources. About 72 % of electricity in Kazakhstan is generated from coal, 12,3 % from hydro resources,
10,6 % from gas and 4,9 % from oil. Thus, the four main types of power plants generate 99,8 % of electricity,
while alternative sources account for less than 0,2 %.

Keywords: efficiency of CHPP operation, energy efficiency, station, operation.

Introduction

The main problem when conducting energy audits is the lack of a full-fledged methodology for
conducting an energy audit of thermal energy consumers, while providing consumers with thermal energy for the
needs of heating, ventilation and hot water supply is the main item of expenditure of fuel and energy resources.
For these purposes, about twice as much fuel is consumed as for the production of electricity. This makes it
relevant to develop a methodology for conducting an energy audit of thermal energy consumers.
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In the process of performing this work, the author developed and approved a methodology for
conducting an energy audit of thermal energy consumers. In contrast to the many already existing methods and
standards for assessing energy efficiency given in the work and considered earlier, this method contains an
interconnected complex.

The equipment of thermal power plants in Kazakhstan is represented by a wide range of power units
and turbine units with a single capacity from 25 MW and less to 250 MW. Due to the use of various types of
equipment at the stations, there is a problem of ensuring a non-uniform load [1].

On the other hand, each station is faced with the task of reducing fuel costs, which can be provided by
the most effective combination of working equipment and specified loads (thermal and electrical). Solving the
problem of optimal load distribution of the station provides an increase in the efficiency of the CHPP.

Currently, many methods have been developed that lead to an increase in the energy efficiency of
thermal power plants.

First, it is the optimization of the load distribution between the boiler and turbine equipment. But the
solution to this problem depends on many factors:

— uncertainty of the source data;

— a large number of variables involved in calculations

— many restrictions;

— the need to take into account the actual condition of the equipment;

— selecting the most appropriate optimization size;

— a large number of optimized parameters.

Currently, many stations are not used in terms of heat due to the large number of consumers in the
1990s, especially those that use industrial choice vapors. In this regard, the fuel consumption at the plant
increases, i.e. the cost of production increases, which affects the distribution of electricity.

In terms of electricity production, it should be noted that the specific fuel consumption for the
production of electric and thermal energy on average in Kazakhstan exceeds the level of developed countries,
which is primarily due to equipment wear, low efficiency and operating modes of power plants covered with
thermal energy of thermal power plants. According to experts, the implementation of low-cost measures to
optimize the operating modes of power equipment at power plants, optimize the number of starts and shutdowns
of boilers, taking into account the forecast heat load, will reduce fuel consumption by up to 10 %. On average,
the technically available level of reduction in the share of electricity losses in distribution networks, depending
on the configuration of electrical networks, is 4-5 %. The current modernization of the RES will allow to reduce
the specified level of costs by 1 % as much as possible. Further reductions will require large capital expenditures
and will be inefficient. The shortage of own generating capacities in the Southern Energy Zone is primarily due
to the underutilization of the Dzhambulskaya GRES, which, due to the high cost of gas, as well as the lack of its
volumes, has the highest cost of electricity in Kazakhstan, especially in winter, which determines its low
competitiveness. Of the six power units of the station, five remained in working condition, and two are operating
with a relatively low load. As a result, the capacity deficit of the Southern Energy Zone will be covered by
unloaded flows of its own capacity from the north and Central Asian countries, which will contribute to an
increase in electricity losses during transmission along long transit lines (North-South) [2].

Methods

Based on the analysis, the following conclusions can be drawn:

1. There is no local legislative framework and energy saving management bodies, a small nhumber of
specialized organizations that are able to professionally deal with the problem of energy saving, and there is also
no unified methodological and instrumental base for energy saving.

2. The availability of heat energy metering devices for consumers as of July 1, 2017 did not exceed
15 %, which indicates that the provisions specified in the law «On Energy Saving» were not fulfilled. According
to the calculations carried out in this work, only 35 % of their total number will be equipped with metering
devices by the end of 2016, which is also not enough.

3. The analysis of the heat consumption of objects equipped with metering devices showed that, as a
rule, the actual heat consumption is lower than the calculated one by 27 %, which indicates either the effective
energy consumption of consumers, or an error in the calculation of thermal loads and a violation of the operation
of heat supply systems by consumers.

Based on the above, we can conclude about the unsatisfactory state of affairs in the field of organization
of heat energy accounting and energy saving.

Recommendations for improving the organization of energy saving and accounting of thermal energy:

1) Development of a methodological base for energy saving (methods of conducting energy audits,
textbooks on energy saving, etc.);

2) Determination of the nomenclature of heat energy metering devices recommended for
implementation;

3) Creation of a unified tool base for conducting an energy audit of enterprises;

4) In addition to the development of heat energy accounting at the subscriber entrances of buildings, it
is necessary to organize accounting in the following areas:

— in the nodes of the division of heat networks between owners;
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— installation of metering devices on groups of buildings;

— organization of apartment-by-apartment accounting;

5) Mandatory energy audit at enterprises that allow overspending of thermal energy;

6) Introduction of modern energy-saving technologies for heat supply systems (automation of heat
supply systems, plate heat exchangers for hot water supply systems, etc.);

7) Creation of a local center and an energy saving fund;

8) Review and adoption of the local law and the energy saving program.

Results

There is a somewhat contradictory situation in the industry. Despite the fact that electric power plants in
the north and east of Kazakhstan have an excessive potential for generating and consuming electricity, due to the
current scheme of electric distribution networks, the Southern and Western regions are forced to import
electricity. Along with the increase in energy consumption, the reserves of hydrocarbon fuel are gradually
decreasing. Thus, the energy deficit will only grow.

In this regard, the development of nuclear energy in Kazakhstan is becoming more and more relevant,
given that the republic occupies the 2nd place in the world in uranium production and has significant
development prospects. The only nuclear power plant in Kazakhstan was located in the city of Aktau with a fast
neutron reactor with a capacity of 350 MW. The NPP operated in 1973-1999.

At the moment, nuclear energy is not used in Kazakhstan, although the country's uranium reserves are
estimated at 900 thousand tons. The main deposits are located in the south of Kazakhstan (South Kazakhstan and
Kyzylorda regions), in the west of Mangystau, in the north of Kazakhstan (the Semizbai deposit). Currently, the
issue of building a new nuclear power plant with a capacity of 600 MW in Aktau is being considered.

There are about 5 research nuclear reactors in operation in the country. In 2018, 2 nuclear power plants
are expected to be built in Kazakhstan — in the East Kazakhstan region in the city of Kurchatov and in the
Almaty region on the shore of Lake Balkhash, in the village of Ulken.

Along with the possibility of using nuclear energy, Kazakhstan has significant hydro resources,
theoretically, the capacity of all the country’s resources is 170 billion kwh per year.

The main rivers with a large hydropotential are the Yertys, lle and Syr Darya. The largest hydroelectric
power plants are Bukhtarma, Shulbinskaya, Ust-Kamenogorsk on the Ertys River and Kapchagayskaya on the lle
River, providing 10 % of the country's needs. In the future, it is planned to increase the construction of
hydroelectric power plants.

Along with the active involvement of hydro resources in the country's economy, Kazakhstan is
switching to the use of non-traditional energy sources. The share of renewable energy resources is not more than
0.2 % of the total electricity generation. Wind energy is poorly developed, despite the fact that 90 % of the
territory of Kazakhstan is subject to winds having a speed of more than 4 m/s.

In the area of the Dzungarian Gate and the Chilik corridor, it reaches up to 30 m/s. Despite this, the
advantage of the development of wind energy requires a qualified approach, besides, the dispersion of wind
energy threatens with extreme unevenness of production, and the occurrence of hurricanes and ice destroys the
aerodynamic devices of wind power plants.

Thus, the peculiarities of natural conditions create a number of difficulties in the development of
efficient wind power plants. The use of solar energy in Kazakhstan is also insignificant, despite the fact that the
annual duration of sunlight is 2200-3000 hours per year, and the estimated power is 1300-1800 kW per 1 ml per
year. However, the prospect of using solar energy is difficult due to the lack of own production of solar cells and
batteries, the lack of support from the state, since the relative cost of electricity on fuel resources is cheaper.

Discussion

For the effective development of Kazakhstan's energy sector in the country, there are advantages
associated with natural conditions for the construction of wind and solar power plants, the availability of
resources for the construction and operation of nuclear power plants.

Thus, the development of alternative methods of obtaining electricity, the connection of the north and
the west by distribution energy systems (Northern Kazakhstan - Aktobe region), the north and the south (North-
South) can eventually solve the problems of electricity and expand the electric power industry in Kazakhstan.

When planning state energy saving programs, it is necessary to take into account the following effects: a
significant reduction in the load with an increase in coal-fired generating capacities can negatively affect not
only the economic performance of coal-fired power plants, but also the specific fuel consumption, since a
reduction in the load affects the efficiency of the plant; * a reduction in the load in the energy deficit zone has a
multiplier effect by reducing the volume of losses during electricity transmission. Thus, when improving the
state policy in the field of energy saving, it is necessary to take into account the structure of electricity
consumption in the country. The Southern Energy Zone should have the highest priority in implementing and
promoting energy conservation measures, and the highest priority measures are those that lead to lower energy
consumption. Recommendations: * Kazakhstan needs to develop the practice of attracting investments in the
modernization of outdated infrastructure in the sectors of electricity production, transmission and distribution in
order to reduce costs. * Amendments to the legislation of the Republic of Kazakhstan in terms of ensuring the
reliability and quality of electricity supply, providing for an increase in the degree of responsibility for non-
compliance with the requirements for the quality of electric energy on the part of electric conducting, power
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transmission companies, as well as on the part of large consumers of electric energy. Since electricity is a
commodity, it is recommended to study the issues of REQv certification of electricity in large consumption
centers. * Gradual transition from coal-fired power plants to new regulatory requirements for emissions of
harmful substances. Reorientation of the greenhouse gas emissions management system.

According to experts, 20 % of all losses are accounted for by the main distribution networks, and 80 %
— by the distribution networks. The main problems from the point of view of operation of boiler houses: [3]

* significant wear and tear on most equipment whose actual service life exceeds that specified in the
technical documentation;

¢ lack of quality measuring instruments, manufactured, and implemented energy meters, automation
(including equipment fuel) and equipment for control of technological processes and modes of heat supply; *
high level of negaranya of coal in coal boilers; * no automatic fuel feed a breakdown of boilers, and therefore, a
significant impact of human factors on the reliability of the production of heat;

* the use of unconventional fuels (sewage sludge, a mixture of different grades of coal, etc.).

* lack of the necessary number of control and measuring devices and metering devices on part of the
boiler rooms. In addition, the low level of training of working personnel leads to inefficiency, even if the
relatively new equipment is in good technical condition. As already noted, heating networks have the highest
energy consumption of housing and communal services. The exact losses in the heat networks are unknown due
to incomplete equipment of measuring instruments. According to experts, they can range from 18 % to 42 %,
which is significantly higher than acceptable values.
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Figure 1 — Duration of operation of GRES andCHP in the Republic of Kazakhstan

With the adoption of the Strategy «Kazakhstan-2050» and the concept of transition to a «green»
economy, the country has chosen a fundamentally new path of development of society. According to the
concept, the focus of state policy on reducing the impact on the environment, saving resources and achieving a
high level of quality of life for the population will play a crucial role. The main key area of work will be their
modernization in order to increase the efficiency of existing thermal power plants.

According to the data published by Kaznipienergoprom Institute JSC, by 2012, Kazakhstan had widely
used district heating systems based on 40 thermal power plants (mixed heat power) operating in 29 cities of
Kazakhstan. District heating systems based on thermal power plants are represented by the northern, southern
and western regions.

CHPP in the northern region of Kazakhstan accounts for 64% of the total available heat capacity of the
CHPP of the Republic of Kazakhstan, the heat capacity of the central heat supply systems based on CHPP in the
southern region is 19 %, in the western region — 17 %.

First of all, it should be noted that the efficiency of the CHPP depends on:
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— operating mode of the station. Due to the lack of sufficient heat load, the CHPP is forced to switch to
the condensing mode, which is characterized by very low efficiency (compared to traditional condensing
stations). In addition, from the point of view of electricity generation, the efficiency of thermal power plants is
always lower than that of condensing plants, as a result of which thermal power plants are often «lost», despite
the overall efficiency of the co-generation cycle at the cost of electricity.

— technological component. The existing thermal power plants in Kazakhstan were built mainly in the
60-80s of the last century. In the period from 1990 to 2010, the commissioning of capacities at the CHPP was
carried out on a limited scale. There is a technological gap in terms of world experience.
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Figure 2 — Duration of operation of CHPP in the Republic of Kazakhstan

As can be seen from the diagram (Fig. 1), the service life of 41 % of the TPP capacities involved is
30 years or more, and 35 % of them are operated for 20-30 years [4].

— insufficient level of ash accumulation in coal-fired power plants, which creates a high level of
negative impact on the environment;

— lack of reserve and maximum closing capacity;

— Lack of sufficient heat load on the CHPP compartments and their operation in the condensation mode.

— high specific fuel consumption. A significant problem is the high specific fuel consumption
characteristic of most Kazakhstan thermal power plants, which, due to the lack of the necessary amount of heat
load, are forced to work part of the time in a non-economic condensation mode. The loss of load volume is also
related to the historical prerequisites for the design of thermal power plants, many of which were created in the
Soviet era, and the value of thermal loads was completely different, the economic downturn of the nineties led to
a reduction in the number of large industrial heat consumers.

One of the solutions to these problems will be the search for the optimal level of heat energy losses,
which should take into account the need to maintain the thermal load of the CHPP. The existing imbalance
between the design and actual thermal load of the CHPP may lead to a further decrease in the efficiency of the
CHPP due to the forced increase in working hours in the condensation mode with its further decrease [5].

Conclusion

The main scientific and practical results of the work are as follows:

— as a result of the review of the existing state, the problems and prospects of improving the energy
efficiency of the enterprise are identified, aimed at the quality of implementation of energy-saving measures and
increasing their reliability.

— a comparative analysis of boiler equipment was carried out to select the optimal one for installation in
order to increase the heat load due to a shortage of steam;

— a thermal verification calculation of the furnace and the convective part of the selected boiler, as well
as a constructive calculation of the tail surfaces, was performed;

— based on the calculations, it was revealed that the CHP has a significant energy-saving potential,
which, with technically competent use, can significantly increase the energy and economic efficiency of both the
fuel economy and the entire heat source as a whole.

— the theoretical foundations of economic indicators have been studied and the capital investments of
the proposed reconstruction of the CHPP have been determined.
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Assessment of the completeness of solutions to the tasks set. The set goal of the work has been
achieved, the research tasks have been completely solved. The results of the study are fully brought to a logical
conclusion in the form of calculated values of the corresponding conclusions.

Development of recommendations for the use of the results.

In general, the proposed measures to improve the CHP of the Republic of Kazakhstan, as well as
measures to increase these indicators, will significantly increase the efficiency of this enterprise and create
favorable conditions for further capacity increase in accordance with the energy needs of the city.

Assessment of the technical and economic efficiency of the implementation.

The implementation of the obtained research results will allow us to develop measures to improve the
efficiency of the CHPP and improve the quality of energy saving of energy enterprises as a whole.

Evaluation of the scientific level of the work performed in comparison with the best achievements in
this field. The conducted review of the literature, the results of theoretical and applied research allow us to
conclude that the provisions corresponding to the current level of development of heat engineering and heat
technology are used in the dissertation work.
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P.E. Bamaxon1 , E.B. Hpanosa’
YHHoBaHSIIBIK Eypasus yausepcureri, Kazakcran
2Ci6ip MeMIIeKeTTIK Cy Keliri yauBepenTeri, Peceit

Ka3zakcran Pecny0aukacs! Kbl1y CTAHUMAIAPLIHBIH THIMALTITIH apTTHIPY
KYpaJliapbl MeH dlicTepiH a3ipJiey :koHe 3epTTey

byn makana Kaszakcran PecriyOiuKachIHBIH OTBIH-DHEPIeTHUKAIBIK KEIIEHIHIH Heri3ri Macesesiepine
apHaJIFaH:

1) DKOHOMHMKA >KoHE XaJIbIK TaparblHAH SHEPrHs MEH OTBIHFA ©CiNl OTBIPFaH CYPaHBICTHI Xaly YIIiH
OHIPICTIK KyaTTapblH 00JMaybl. DJIEKTP XKOHE KbUTy SHEPTHACHIHA CYPAHBICTHIH apTybl, Oy jkaHa eHAipymI
KyaTTapJisl eHri3yi tanan ereai. OTBIH HapBIFBIH/A TAIIIBUIBIK Oalikanyna. JKyMeIc icTen TypraH MyHail eHjey
3aybITTapbiH (OynaH opi-MO3) KaHFBIPTY JKoHE TOJBIK KyaTka mbirapy 2030 »KpurFa AeliH iIKi HapbIKTHI
KaMTaMachl3 €Tyre MyMKIHIIK OepMeiini;

2) Ilukizar canajapblHBIH SKCHOPTTHIK OariapiaHybl, SKOHOMUKAHBIH SHEPIUsl pecypcTapblHbIH
OKCTIOPThIHA TAyesimiri. MyHali-ra3 jkoHE aTOM cajajapblHa TEXHOJIOTHSJIAp MEH WHBECTHULMSIIAD TapTy
MaKCaThIH/Ia SKCIIOPTIICH aiHAJIBICATHIH XAJIBIKAPAJIBIK KOMIIAHUSUIADMEH SHEPTHUs PECYPCTapbliH OHIIPY Typalibl
KemiciMaep kacanapl. Erep en imiHAe OHBI OHJACYAI BIHTANAHABIPY KOHIHIE Iapagap KoJjJaHblIMaca,
Kazakcran Opra Mep3iMi IepCreKTHBaAa OTaHAbIK MyHal ©HJIeY 3aybITTaphl YIIiH MYHail TanibUIbIFbIHA Tall
60TyBI MYMKiH. OHIIpIAreH ypaH TOJBIFBIMEH SKCIIOPTTAJIA b,
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3) DKOHOMHUKAHBIH JKOFAapbl HEPTHsl CHIABIMJIBLIBIFGI, DHEPIHs THIMIUITIHIH TOMEH JAeHreii. JiekTp
SHEPTeTHUKAChl MEH OTBIH OHIIPICIHAE Je, OHEPKAICIN TMEeH TYPFhIH Y — KOMMYHAJIIBIK IIapyallbUIBIKTa J1a
TYIKITIKTI TYTBIHY JIEHTeHiHJIe dHEPTHs pecypcTapblH MaiaaNaHy THIMIUITIH apTThIPpy YIIH KOFaphl dJeyeT
Oap;

4) mMyHa#i-Ta3, KOMip JKOHE aTOM CalalapblHAa PECYPCTHIK 0a3aHbIH TOJBIKTHIPBUTYBIH JKOHE CAllaChIH
TOMECHIICTY;

5) OTbIH-3HEpreTHKA KEUICHIHE MaiifaTaHbUIaTEIH TEXHOJIOTHSUIAPIBIH Hamlap SKOJIOTHACKHL.

MakasaHbslH MaKcaTbl — HEpPIHsl OHAIPICIHIH KYPBUIBIMBIH OIPTIHAEN 63repTy apKbUIbl OpTYpIIi euep
apachIHIAFbl  XaJbIKapalblK MiHAETTEMEeJIepIiH OpbIHIAIYBIH JKOHE OJIapAbIH ©3IHIIK HHEPreTHUKAIIBIK
KETKUTIKTUTITIH KaMTaMachl3 €Ty CallaChIHIAFbl MOCEJNCHI anry. ENiiH MEMJICKETTIK CasiCaThIHBIH OACBHIMJIBIFBI
peTiHze PHEePreTHKANBIK pecypcTapiAbl MaijanaHy >KoHE dHEeprus YHeMJeY THIMAUITIH apTThIpy TXipHOeciH
3epreney. bacTankel SHEprusi pecypcTapblHBIH YAalbl OOJDKAHBIN OTBHIPFAH JKETICHEYIIUTrl JXKOHE 3JIEKTP
SHEPTHSACHI MEH JKBUIY OHAIPY JKOHIHIETi KyaTTapAbIH JKETKITIKCi3 ecyi Ke3iHAeri eHIipicTiK KyaTTHl Taiiay.
DHeprus pecypcTapslH YHEMICY, ONapAbl THIMAI MaliaJaHyAblH BIHTATAHABIPYIIEL (PaKTOPHl PEeTiHIC SHEPTHS
Ke37epiHe TapuTepIiH ecyi ece0iHeH KeMIITIKTI 6Tey MyMKIH/AITIH Kapay.

MaxamnaHsl xKa3y Ke3iH/Ie SHEPTeTHKAJIBIK pecypcTapabl Maiganany ’KoHe dHEPTusl YHEMICY THIMAUTITIH
apTTHIPYAa MPAaKTUKAJIBIK TOKIPHOCHI KaMbLIAy 9JIiCl, JepeKTepAl CTATHCTHKAIBIK OHIEY diCi KOIJaHBUIIHI.

Ocpl MaKaJIaHBIH HOTHXKeJepi KahaHIIBIK SKOHOMHUKANBIK YPAICTIH MaHBI3AbI KO3FayIIbl KYIIi peTiHae
MoceeNnepi, SHepreTHKaHbl KepceTyre MYMKIHAIK Oepeni. XaJibIKTBIH JI-ayKaThl €NAIH SHEPreTUKAIIBIK
JKaraalbliHa OalIaHBICTBI, COHJABIKTAH TYBIHIAFaH MOCEJIeJepAl MICHIYTiH aca MaHbBI3Ibl KaKeTTUIr Oap.
JKahaHapIK sHEpreTHKAIBIK Macene — OyJl, €H ajAbIMEH, a1aM3aTThl OTHIH )KOHE SHEPTUSIMEH TYPaKThI Ja THIMII
KamMTamachl3 ery Moceneci. byrinri Tanma Ka3akcTaHHBIH JHEPreTHMKANIBIK CEKTOPhI OTBIH pecypcTapbiHa
OarjapyiaHFaH, OWTKEHI el KOMIpCyTEeKTepMEH >KoHe 0acka Jla JHEpPreTHKaIbIK pecypcTapMeH KaMTaMachl3
erinred. Kasakcrannma aniekTp SHeprusicblHbIH IamameHn 72 %-bl kemipaeH, 12,3 %-bl ruapopecypcrap/as,
10,6 %-b1 ra3man xHe 4,9 %-51 MyHalinaH eHzgipineni. OcpIIaiiiia, MEKTP CTAHIMIAPBIHBIH TOPT HETI3TI Typi
ANIEKTp SHEPTHACHIHBIH 99,8 %-b1H eHIipeni, an 6anamainsr ke3aepre 0,2 %-maH a3 Kenesmi.
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Pa3pa6oTka u Hcciiel0BaHUE CPEICTB U MeTO/I0B MOBBIEeHHs 3G (PeKTHBHOCTH TEIUIOBBIX CTAHIMIA
B Pecny0auke Kazaxcran

JlanHas CTaThg TOCBSINEHA KIIOYEBBIM IpoOieMaM TipoOieMaM  TOIUITMBHO-YHEPTeTHIECKOTO
komIuiekca Pecrryonmkn Kazaxcran:

1) OTCYTCTBHIO TPOU3BOJICTBEHHBIX MOIIHOCTEH [UIS TMOKPBITHS PACTYIIETO CIIpoca HA SHEPTHI0 U
TOIUTHMBO CO CTOPOHBI YKOHOMUKH M HAaCEJCHUsS. Y BEIIMYCHUE CIIPOCa Ha AIEKTPHUYECKYIO U TEIUIOBYIO HEPTHIO,
9TO0 MOTpeOyeT BBOJA HOBBIX T€HEPUPYIOMHUX MomIHOcTel. Ha phIHKax TormummBa yxe HaOmromaercs NeQUIHT.
MonepHu3alms ¥ BEIBOJ CYIIECTBYIOIIMX HedTenepepadaTeBalommx 3aBogoB (mamee-HII3) Ha momHyIO
MOIIIHOCTH HE TTO3BOJIAT 00eCeYnTh BHYTpeHHUH phIHOK 110 2030 rona;

2) DOKCHOPTHOW OpPHEHTAllMU CHIPbEBBIX OTpaciielf, 3aBUCHUMOCTH OKOHOMHUKH OT 3KCIOpTa
SHEPTOPECYpPCOB. B 1eNaX MpUBIeUYECHUS TEXHOJIOTHI U MHBECTUINI B HEPTETa30BYIO U aTOMHYIO OTpaciy ObUTH
3aKJTIOUEHBI COTJIANICHUs O JIOObIYe YHEPrOPECYPCOB ¢ MEXKAYHAPOIHBIMU KOMITAHUSMH, KOTOPBIE 3aHUMAIOTCS
sKcropToM. B cpemHecpouyHoil mepcnekTuBe KazaxcTaH MOXKET CTONKHYTHCA C JIeUIIUTOM HePTH IS
OTEYEeCTBEHHBIX HedTenepepabaThiBaONMX 3aBOJIOB, €CJIM HE OYAyT MPHUHSATHI MEPHI [0 CTHMYJIHUPOBAHHIO €€
nepepaboTKU BHYTPH CTpaHbI. JJOOBITHIH YpaH HOTHOCTEIO SKCIIOPTHPYETCS,

3) BBICOKOH 3HEPrOeMKOCTH SKOHOMFKH, HU3KOMY YpOBHIO 3Heprod¢d¢exruBHocTH. CymiecTByeT
BBICOKMH TOTCHIMAN JJIs TIOBBINICHWA A(PQPEKTHBHOCTH WCIONB30BAaHUS HSHEPrOpecypcoB Kak B
ANEKTPOIHEPTETHKE M MIPOU3BOJICTBE TOIUINBA, TAaK U HA YPOBHE KOHEYHOTO TOTPEOIICHHS — B MIPOMBIIIICHHOCTH
1 KWIHAITHO-KOMMYHATBHOM XO3SHCTBE;

4) CHWKEHHIO TIOTIOJIHEHUSI M KadyecTBa pPeCcypCHO 0a3bl B He(dTerazoBol, YroJdbHOW M aTOMHOWM
OTpacysix;

5) HU3KOH 3KOJOTUIHOCTH TEXHOJOTHH, HCIIOJIb3yEeMbIX B TOTUTMBHO-3HEPTETUIECKOM KOMILIIEKCE.

Ilens craThu packpbiTh MpobIEMy B 00JacCTH OOecTeueHHUs] BBITIONHEHUS MEXKIYHAPOIHBIX
00513aTENILCTB MEXKAY PasIUYHBIMU CTPAHAMH M HX COOCTBEHHOW JHEPreTHYECKON JTOCTATOYHOCTH ITyTEM
MTOCTETIEHHOTO H3MEHEHMsI CTPYKTYPHI IPOU3BOICTBA SHEPTUH.

[lpu HamMCAaHWU CTATHU TPUMEHSUICS METOA OO0OOLICHHS MPAKTHYCCKOTO OIBITa B IMOBBIIICHUH
3¢ (GEKTUBHOCTH WCIIOJIBE30BAHUS JHEPTETHUECKUX PECYpPCOB M IHEPrOCOCPEkKEHHs, METOJl CTATHCTUYCCKOU
00pabOTKK JAHHBIX.

PesynbraThl M0 HACTOSIIEH CTaThe IMO3BOJAT OTPA3UTh HPOOJIEMBI, DHEPTETHKH, KaK BaKHEHIICH
JBIDKYIIEH CHJIBI TJI00aTbHOTO 3KOHOMHYECKOro mporpecca. OT COCTOSHHUS JHEPIeTHKH CTPAHBl 3aBUCHT
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651arocoCcTosIHME Haposa, MOITOMY CYLIECTBYET OCTpask HEOOXOAMMOCTh PELICHHs BO3HMKAIOIIUX MPOOJIEM.
I'moGanbHast sHepreTuyeckas IpobiemMa — 03TO, IMpPEXIE BCEro, BONPOC CTaOMIBHOTO M 3(PPEKTUBHOTO
obecrieueHus YeJIOBEYeCTBa TOIUIMBOM M dHeprueil. Ha ceroansumHuii neHp sHepreTudeckuii cekrop Kazaxcrana
OPHCHTHPOBaH Ha TOIUIMBHBIE PECYpCHl, TaK Kak CTpaHa oOOecleyeHa YIJIEBOZOPOAAaMH M IPYIHMH
sHepreTrdecKuMHu pecypcamu. Okono 72 % snexTposHeprur B Kazaxcrane BelpabateiBaeTes u3 yris, 12,3 % —
u3 rugpopecypcos, 10,6 % — u3 raza u 4,9 % — w3 HedTn. Takum oOpa3oMm, UYETBIpE OCHOBHBIX THIIA
3NEKTPOCTAHINNA BbIpabaTeiBaloT 99,8 % »1meKTpos’HEprHH, B TO BpeMs KaK Ha aJbTCPHATHBHBIC HCTOYHHKH
npuxoautcst meree 0,2 %.
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