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INNOVATION IN THE USE OF FUEL  
AND ENERGY RESOURCES OF THE COUNTRY 

 
Abstract. The issues of the current state, the problems of prospects for the development of the fuel and energy 

complex of the Russian Federation. in particular the oil and gas industry. The factors that determine the need for 
innovative development of the branches of the fuel and energy complex are analyzed. The use of high-tech services 
in the fuel and energy sector is proposed as a basic element of this development. The authors emphasized the need to 
increase energy efficiency and reduce the energy intensity of the economy to the level of developed countries and 
consistently limit the load of the fuel and energy complex on the environment and climate by reducing pollutant 
emissions, discharging polluted wastewater, as well as greenhouse gas emissions, reducing waste production and 
energy consumption. Also, promising ways of innovative development of the fuel and energy complexes of 
Kazakhstan were proposed. 

Keywords: innovations, fuel, resources, efficiency, ecology, mining. 
 
INTRODUCTION 
The fuel and energy complex consists of many separate spheres of economic activity, but all of them 

are combined into a single complex and are inextricably linked. The sphere of the extraction of fuel and 
energy minerals is fundamental for the fuel and energy complex. It is extensive and covers extraction as 
traditional hydrocarbons, including oil, gas, coal, peat, or shale. The main tasks in the field of extraction of 
fuel resources are the renewal and accumulation of reserves through exploration and development of new 
deposits. Manufacturing industries include all processes and systems for transforming primary fuel and 
energy resources into marketable products for their subsequent consumption or further transformation, and 
it is this area that produces the product with the highest value added in the fuel and energy sector. 
Problems of energy development, ensuring energy security as a basic element of sustainable and dynamic 
development of the economy of any state are constantly in the focus of attention of both specialists and the 
world community. Despite the efforts of a number of countries to increase capacities in the nuclear power 
industry and the use of renewable energy sources, the dominant position in the structure of consumption of 
primary energy resources will remain until 2030 for energy carriers of organic origin and will amount to 
85%. At the same time, in their total volume, the first place still holds and in the future will hold coal, the 
second - natural gas, the third - oil. 

 
MAIN PART 
Especially great importance is the fuel and energy complex in the Republic of Kazakhstan (RK). First, 

in the climatic conditions of Kazakhstan, the provision of fuel and electricity to the economy and the 
population becomes a vital factor in the existence of entire regions. Secondly, the huge reserves of natural 
fuel resources provide Kazakhstan with a large part of the proceeds from their exports. Thirdly, today the 
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Incineration of coal delivered to a thermal power plant (TPP) objectively leads to the accumulation of 
a significant amount of ash waste and the occupation of large areas of the earth's surface beneath dumps. 
The ecological situation in the areas of large and medium-sized thermal power plants deteriorates 
significantly over time, and the living environment degrades. Recently, progressively, in scientific circles 
and in the press, there has been a progressive proposal to build a thermal power plant on the sides of open 
cuts and to create coal-energy complexes with commercial products - electricity, transporting which to 
remote markets is incomparably more efficient than coal transportation. The implementation of this idea 
will solve some of the problems listed above. 

In various sectors of the economy, the indicator of increasing energy efficiency can be: 
• in the industrial sector: 
• reduction of energy consumption per unit of output; 
• in the housing and utilities sector: 
• reduction of heat consumption per square meter of heated housing; reduction of fuel consumption at 

generating plants (gas, fuel oil, coal, etc.); reduction of electricity consumption per person; reduction of 
losses in electric, heating networks; 

• in the transport sector: reduction of fuel consumption by passenger transport (air transport, rail 
transport, urban and intercity passenger vehicles) per person-kilometer, and personal transport per fuel-
per-kilometer ratio [1, p.27]. 

Given that global energy consumption is constantly growing, we believe that it is necessary to 
consider in more detail the role and prospects for energy saving in solving this problem. Today in our 
country one of the solutions to the energy crisis is the introduction and use of alternative energy sources. 
According to experts, 70% of energy consumption comes from factories, the remaining 30% is spent by 
the population, while in Europe the share of energy consumed by industry is 40%. However, it is 
necessary to take into account the trend of growth in energy consumption with the growth of the economy. 

Despite the fact that the Republic of Kazakhstan belongs to the group of countries with strategic 
hydrocarbon reserves, and the energy intensity in Kazakhstan is the highest in the world, the issue of 
energy saving and energy efficiency remains relevant. In order to solve these problems, the Energy Saving 
2020 Program was developed, where one of the main priorities is the modernization and improvement of 
the energy efficiency of the country's industry and large-scale promotion of energy saving among the 
population. 

Among the main tools that allow for the transition and successfully implement an innovative 
development model, it seems appropriate to highlight the following: 

1. Creation of a center of innovative technologies based on the principles of a private-state partnership 
to solve systemic research and production problems of the development of the fuel and energy complex, as 
well as the development of an engineering center for power engineering for the development and 
manufacture of leading samples of innovative equipment, its testing and certification. 

2. The introduction of innovative development programs of joint stock companies with state 
participation. 

3. Technological platforms in the energy sector, which will combine leading universities, research 
institutes, design, engineering and service companies, manufacturers of equipment and energy companies. 

4. Innovative territorial clusters. 
The main components and features of the energy of the future: 
• use of unconventional and renewable energy sources - solar, wind, water flows, geothermal heat, 

biomass, ocean and sea water; 
• decentralization of energy production - obtaining commercial energy from local and individual 

sources (solar panels, mini wind turbines, heat pumps, etc.), through which you can carry out not only 
self-contained power supply, but also transfer surplus to the total grid; 

• introduction of energy and resource saving technologies (both industrial and domestic) - widespread 
implementation of measures for the conservation and efficient use of energy and resources (heat, water, 
full utilization of residual streams), reduction of electricity losses, steam, water, any heat, etc. ; reducing 
the amount of industrial and domestic waste; 

• transfer of motor vehicles (cars, trucks, public) to non-hydrocarbon fuels and electricity, as well as 
the development of new economical modes of transport, such as monorail, magnetic cushion and others; 
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• extensive use of Smart Grid technology (smart network), based on the principles and methods of 
standardizing the interoperability of power equipment and information technology. 

It is assumed that in their development energy technologies can move in the directions shown in 
Table 1. 

 
Table 1 - The main directions of development of energy technologies 

 
Directions Technology 

Motorization 
Energy efficient vehicles. New materials (composites). Hybrids, electric transport. Transportation 
on hydrogen fuel cells. Gas for transport. Biofuels of the second and third generations. 

Electrification 

 Distributed thermal generation (micro CHP). Wind power plants (scaling and cheapening). 
Thermal power (coal) installations with supercritical steam parameters. Gas-steam power plants 
with coal and biomass gasification. Direct converters of solar energy into electricity. Solar hubs. 
CO2 capture and disposal at thermal power stations. Decentralization of generating capacity. 
Intelligent Smart Grid power system. Superconductivity. Energy storage and storage systems. 

Industrialization CO2 capture and disposal. Production of hydrogen, synthetic fuel. 

Urbanization AktiveHouse and PassiveHouse technologies, resource-efficient cities. Heat pumps. Solar heating. 

Extraction of fossil fuels 
Non-traditional mining technologies (from shale, 
bituminous rocks) oil and gas. Deep water mining technology. Production on the Arctic shelves. 
Cheaper gas transportation technologies. 

 Note - these works [6; 7] 

 
Some of these technologies have already come close to becoming commercial and used on an 

industrial scale. Other green technologies with great potential need to be improved and should be 
considered for the long term. 

Today, the local executive bodies of all regions and cities have developed and are implementing 
comprehensive plans for energy conservation in the areas of housing and public utilities, industry, 
training, and transport as part of an energy saving program. The implementation of the programs is based 
on the state policy of energy saving and in the future it will allow to work out a list of tasks related to the 
energy security of the country. In turn, the implementation of renewable energy projects (RES), 
contributes to the formation of the foundations of a "green economy". Therefore, in order to effectively 
address this task, the energy conservation policy should cover all regions and sectors of the economy. 

 

CONCLUSION 
Summing up the above, it should be noted that the development and implementation of programs 

aimed at energy saving and energy efficiency contributes to the development of the production of electric 
and thermal energy from environmentally friendly and inexhaustible sources of free energy, including 
renewable energy technologies. So one of the important tasks of the FIID program of Kazakhstan and the 
development of its "green economy" is to increase the non-commodity export potential of Kazakhstan. 

Traditional energy, based on fossil energy, is technologically, economically and environmentally 
unsound in meeting the growing needs of the global economy. 

Today, mankind has a choice: either to address threats to energy security, internationally agreed 
solutions will be worked out and consistently implemented (this is not a local or national problem, but a 
global problem), or the struggle for resources will not result in solving the energy problem and above all 
for the main resource - energy. 
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Аннотация. Қазіргі жағдайы, Ресей Федерациясының отын-энергетикалық кешені, оның ішінде мұнай-газ 
саласының даму перспективалары туралы мəселелер қаралды. Отын-энергетикалық кешен салаларының 



Reports of the National Academy of sciences of the Republic of Kazakhstan 
  

   
196  

инновациялық даму қажеттілігін анықтайтын факторлар талданады. Отын-энергетикалық секторда жоғары 
технологиялық қызметтерді пайдалану осы дамудың негізгі элементі ретінде ұсынылады. Авторлар энергетикалық 
тиімділікті арттыру жəне экономиканың энергетикалық қарқындылығын дамыған елдер деңгейіне дейін төмендету 
жəне қоршаған ортаға жəне климатқа ластаушы заттар шығарындыларын азайту, ластаушы ағынды суды шығарып 
тастау, сонымен қатар парниктік газдар шығарындыларын азайту, қалдықтар мен энергияны тұтынуды азайту 
жолымен үнемі шектеу қажеттігін атап өтті. Сондай-ақ Қазақстанның отын-энергетикалық кешендерін 
инновациялық дамытудың перспективалық жолдары ұсынылды. 

Түйін сөздер: инновациялар, отын, ресурстар, тиімділік, экология, тау-кен өнеркəсібі 
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Аннотация. Рассмотрены вопросы текущего состояния, проблемы перспективы развития ТЭК РФ. в 
частности нефтяной и газовой промышленности. Анализируются факторы, определяющие необходимость 
инновационного развития отраслей топливно-энергетического комплекса. В качестве базового элемента такого 
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газов, сокращения отходов производства и потребления энергии. А так же предложены перспективные пути 
инновационного развития топливно-энергетических комплексов Казахстана. 
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