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TOPOLOGICAL MODELLING OF THE ENERGETIC SPACE  
OF THE CHECHEN REPUBLIC  

 
The article is devoted to the geographical aspects of diversity in the energy space of the Chechen Republic. The author has 

conducted the review of the territorial organization, identified the main problems and marked the preconditions of development. The 
methodology of geographical study of the diversity of regional energy space is presented in the paper. As further research directions 
of topology of the energy space of the Chechen Republic, it is important to identify conjugation areas of ecological, socio-economic 
and technological feasibility of the local power industry development, especially in the rural and mountainous areas. In the language 
of economic geography, it is required to perform social and electric power zoning of the region. 
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Заирбег Атаев. ТОПОЛОГИЧЕСКОЕ МОДЕЛИРОВАНИЕ ЭНЕРГЕТИЧЕСКОГО ПРОСТРАНСТВА ЧЕЧЕН-

СКОЙ РЕСПУБЛИКИ. Статья посвящена географическим аспектам разнообразия энергетического пространства Че-
ченской республики. Проведен обзор территориальной организации, выделены проблемы, отмечены предпосылки развития. 
Представлена методология географического исследования разнообразия регионального энергетического пространства. В 
качестве дальнейшего направления исследований топологии энергетического пространства Чеченской республики акту-
ально выявить зоны сопряжения экологической, социально-экономической и технологической целесообразности развития 
локальной энергетики, особенно в сельской и горной местности. Говоря языком экономической географии − необходимо 
провести социально-энергетическое районирование региона.. 

Ключевые слова: энергосистема, циклические сети, ацикличная зона, локальная энергетика, ресурсы возобновляе-
мых источников энергии. 

Заірбег Атаєв. ТОПОЛОГІЧНЕ МОДЕЛЮВАННЯ ЕНЕРГЕТИЧНОГО ПРОСТОРУ ЧЕЧЕНСЬКОЇ РЕСПУБ-
ЛІКИ. Стаття присвячена географічним аспектам різноманітності енергетичного простору Чеченської республіки. Про-
ведено огляд територіальної організації, виділено проблеми, відзначено передумови розвитку. Представлено методологію 
географічного дослідження різноманітності регіонального енергетичного простору. В якості подальшого напряму дослі-
джень топології енергетичного простору Чеченської республіки актуально виявити зони поєднання екологічної, соціально-
економічної та технологічної доцільності розвитку локальної енергетики, особливо в сільській і гірській місцевості. Гово-
рячи мовою економічної географії, необхідно провести соціально-енергетичне районування регіону. 

Ключові слова: енергосистема, циклічні мережі, ациклічна зона, локальна енергетика, ресурси відновлюваних дже-
рел енергії. 

 
Introduction.  The Chechen Republic is actively 

developing nowadays, it is occupied with the implemen-
tation of the recovery plan. The region faces a range of 
problems of social, economic and technical nature, and 
the energy problem must be identified as one of the ba-
sic. Electrical energy industry, according to the author, is 
one of the most “geographic” objects of research, which 
is a consequence of the physical specifics of power: the 
moments of its production and consumption should syn-
chronously coincide. As a consequence, there is rigid 
connection of the electrical energy industry and the area. 
Electrical energy industry is a “blood circulatory sys-
tem” of the territorial organization of society, its mirror 
copy. Therefore, the detection of the specific topology of 
the branch space is the important scientific and practical 
problem and at the same time a subject of research.  The 
article is devoted to the analysis of this problem.  

Currently, on the assumption of the analysis of 
literature, we can say that only power engineers and 
managers are involved in the study of the topology of the 
Chechen power supply system [10; 13; 15-16], eco-
nomic-geographical approach is missing. But spatial 
approaches, solutions and models are needed. Attempts 
to build models of development only on the basis of eco-
nomic, engineering, or management mechanisms are not 
complete. These decisions should be based on the territo-
rial specifics, but more often they should be determined 
by its topology.  

In the author’s opinion, it is the “not embroi-
dered” part of the sectoral programs, it is the goal of the  
______________ 
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article. Hence the main task of the study: reliability 
analysis of the topological diversity of the energy space 
in the region in order to develop composite power supply 
systems. Modelling of industry space on the principle 
that management is a continuous modelling and eco-
nomic and social geography is a constructive in its na-
ture science is in great demand.  

The territorial organization of the society in 
the Chechen Republic. Today the population in the 
region numbers 1294 thousand people, of which almost 
60 per cent are of working age. The average density of 
settlement is 240 persons per square kilometer, the total 
area is 16.1 thousand square kilometers, and it is divided 
into 15 districts. On the basis of differentiation for the 
development of individual sectors of the economy, the 
Republic is divided into three zonal grouping regions: 
central, northern and southern zones [6, с. 60]. 

I. The northern territory includes part of the 
Terek-Kuma lowland (dry steppe), three districts. The 
area is favorable for the development of animal hus-
bandry, vegetable growing, fruit growing and viticulture 
(picture 1). 

II. The central area is the area with the highest 
economic activity (up to 80% of the population). Here 
there is a transportation core of the region (an airport, 
railways and roads, significant electricity transmission 
lines, gas and oil pipelines). Administratively, it includes 
the city of Grozny and seven districts. This area is “the 
pole of growth” of the Republic, with the emerging in-
dustrial center along the line of “Grozny – Argun – Gud-
ermes” (the development of the oil refinery complex, 
time-consuming engineering and transport). Due to the 
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agro-climatic conditions this area is of long-standing 
agricultural development. 

III. The southern area is the mountainous area 
(the northern slopes of the Great Caucasus Mountain 
Range). The mountain rivers are potential for hydro-

power resources, and the natural landscapes for tourism 
development. The abundance of Alpine pastures has his-
torically predetermined animal husbandry orientation of 
the area. Administratively, the taxon includes five mu-
nicipalities.   

 

 
 

Figure 1. Integrated territorial zonal division of the Chechen Republic (according to S.A. Lipina, 2007) 
 borders of conventional zones: 

I. – the Northern Zone (territory); II. – the Central Zone; III. – the Southern Zone. 
 

The Electric Balance of the Chechen Republic. 
Currently, there are no large energy consumers in the 
region. The only sector of the economy, which is still 
kept afloat, is the oil and gas production. The process of 
recovery of the housing stock, infrastructure and indus-

trial facilities is continuing. The electric balance of the 
region mainly reflects the household needs of the popu-
lation and production demand of small businesses. In 
total, it makes 59 % of the electric balance of the area, 
industrial consumption does not exceed 4 % (Table 1). 

 
Table 1 

Balance, dynamics and forecast of electricity consumption in the Chechen Republic, 2001-2030* 
 

Electricity consumption Peak load 
Years mln. 

kWh 
% from the previous 

year 
MWh 

% from the previous 
year 

Number of hours of load usage 

2001 793 +61,8 172 -1,2 2816 
2002 914 +15,3 233 +35,5 4610 
2003 1144 +25,2 248 +6,4 4613 
2004 1326 +15,9 287 +15,7 4620 
2005 1463 +10,3 296 +3,1 4942 
2006 1619 +10,7 343 +15,9 4720 
2007 1785 +10,3 370 +7,9 4825 
2008 2004 +12,3 414 +11,9 4840 
2009 2089 +4,2 416 +0,5 5020 
2010 2205 +9,4 437 +5,0 5045 
2011 2294 +4,0 464 +6,2 5070 

Electrical balance of the Chechen Republic in 2013, % 

Population − 59 
Housing and communal services, budgetary 

insitutions − 28 
Industry − 4 

Forecast indicators for electrical balance of the Chechen Republic 

Years 
Volume of electric energy, mln. 

kWh 
Commissioning  

of industrial capacities 
Deficit of the power supply system, 

% 
2015 2418 6 In EP and capacity almost 100% 
2020 2669 256 In EP and capacity almost 50% 

2030 
3360 848 Self-balancing of  the power supply 

system 

Note: The symbol (*) denotes that the data are presented since 2001, i.e. since the beginning of the end of the 
war; EP – electric power. 

The table contains selected data: [15; 13, с. 9; 15]. 
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It follows from the analysis of Table 1 that since 

2001 there has been a steady growth in electricity con-
sumption, the increase in demand over the period from 
2001 to 2011, was 17.5% and in 2011 it reached nearly 
2.3 billion kWh. The internal maximum of the Chechen 
power supply system load over the period from 2001 to 
2011 increased from 172 to 464 MWh (for about 2.7 
times). Based on the average annual growth rate of 2% 
in the period up to 2030, the expected growth (2011 
baseline for evaluation) will make: electric energy con-
sumption of 46.5%; load capacity by 44%. The demand 
for electricity by 2020 will increase to 2.7 million kWh, 
and by 2030 to 3.4 million kWh. Today, the deficit of the 
energy system is almost 100% of power generating ca-
pacity and energy.  

Accordingly, the restoration and reconstruction of 
the industrial potential of the region is rigidly actualizing 
the problem of reliable energy supply, which is a pre-
condition for the competitiveness of industrial products. 
These aspects are reflected in the papers of the power 
development of the Chechen Republic [15−16]. 

Power generation. Grozny’s central heating and 

power plants No. 1-3 with total capacity of 489,2 MW 
were destroyed during the war (1994−1996, 1999−2000). 
In 2002 generating equipment was totally decommis-
sioned. Now the potential of generation is in the recov-
ery state. Projects for the restoration of Grozny CHP-3 
and construction of the cascades of the Argun HPPs are 
approved. Pre-job designs for construction of a wind 
farm consisting of 24 wind energy units with a capacity 
of 1.5 MW each (in total 36 MW) are completed.  

Electric network facilities of the Chechen Re-
public presents a variety of complexes (Table 2). Struc-
turally, the complexes are part of a network of enter-
prises of JSC “Nurenergo”: North, East and West elec-
tricity mains. 

The backbone electricity mains (voltage ≥ 330 
kW) are represented by the transit transmission line – 
330 kW with latitudinal extent: Chiryurt Vladikavkaz-2. 
The supply class of networks consists of transmission 
lines and 26 PS-110 kW and 75 PS-35 kW. The distribu-
tion network is the basis of the configuration of the local 
energy space (0,4-6,0-10,0 kW). 

Table 2 
Grid Complexes of the Chechen Republic 

 
Classification of electrical substations, units 

Backbone substations Supply substations 
750 kW 500 kW 330 kW 220 kW 110 kW 35 kW 10−0,4 kW 

Total 

— — 1  26 75 2952* 3054 
The length of the lines of electric transmission, km ** 

— — — — 1025 1082 9998 12105 
The table was compiled on the basis of the information: [6; 10; 13; 16]. 
 
Field ties of the power system are implemented 

through 10 outputs of the transmission lines of different 
classes. This is the basis of power supply in the region, it 
is provided by the power and volume exchange from the 
neighboring power systems: Dagestan, North Ossetia, 
Ingushetia and Stavropol systems [13]. The network 110 
kW divides the region into three isolated districts: PS-
330 kW “Grozny” through the transmission line -110 
kW provides the supply of the central districts of the 
Republic; Dagestan power system provides the eastern 
regions; Ingushetia, North Ossetia and Stavropol power 
systems ensure the provision of the western regions. 

Conclusions on the sectoral section of the region: 
the power system of the Chechen Republic is scarce, it is 
steadily increasing in the power and volume of electric-
ity; further depreciation and amortization of funds is 
expected. As a result, the increase in the energy barriers 
for the economic development of the region is antici-
pated. The situation provokes an aggravation of the 
problem of reliability of power supply of electricity con-

sumers and the need for topological analysis of the ser-
vice area of the power system. 

The methodology of topological segmentation 
of the grid, the identification of the spatial frame-
work of the power sector of the Chechen Republic, 
the analysis of the level of power supply reliability. 
The morphological analysis of the reliability of the terri-
torial organization of power supply is based on the pro-
visions of the mathematical graph theory of O. Ore [7], 
that is used to organize the spatial mode of control of 
power systems [5; 8-9; 12].  

To implement the geographic approach morphol-
ogy of transmission lines 35-110 kW of supply class was 
adopted as the basis for the analysis, and to structure the 
network entities the proposed by S.A. Tarkhov method-
ology to describe the topological structure of land trans-
port networks and their morphological dissection into 
cyclic tiers was used [11, p. 47-53]. The obtained results 
of the geo-network analysis are presented in Table 3. 

Table 3 
Morphology and Metric Cycles of the Electric Power Supply of the Chechen Power System (35–110 kW) 

 

Morphology and metric  
of cyclic supply networks 

Cycle 
indexes 

Number of 
cycles 

Outputs of the power 
transmission lines outside 

the region 
The main frame of supply electrical grid (tier) 8 8 10 
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From the content of Table 3 it is implied that the 

first and the only topological tier of transmission lines 
forms the main skeleton of the cyclic network, it is re-
vealed by a circular crawl along the outer periphery of 
all cycles of the regional energy system (8 cycles), hav-
ing at least one common vertex or edge with the outer 
border of the frame. This is the area of greatest devel-
opment, it outlines the area of relatively guaranteed sup-
ply. Thickening of cycles is the vector of “space com-
pression”, it reflects the main development bands of the 
region with multi-functional transportation harnesses. 
Thus, the 110 kW power transmission lines diverge “in 
rays” from the main sites of generation of power sys-
tems: PS-330 kW “Grozny”; CHPP-4 (Argun); PS-110 
kW. The territorial combinations manifest themselves as 
morphological formations in the main skeleton of eight 
cycles and as their elongation along the federal-aid 
highways: Grozny – Argun – Gudermes. Thus, the cyclic 
networks in the Chechen Republic are present only in the 
central zone (see Picture 1). 

The rest of the supply grid 35-110 kW potential 
operates in the open-loop mode, it is an acyclic area of 
the region, indicating the low level of centralization and, 
a priori the power supply system reliability. This thesis 
requires validation at the local level of organization of 
the energy space; to do this we used the method of selec-
tion of the type of managing networks structure [12, p. 
14]. 

The joined geo-network analysis shows that a 
strictly centralized type of managing structure with very 
low reliability level of energy supply is characteristic of 
a zone of dominance of tree networks, and it constitutes 
more than 90% of the area of the region. Accordingly, 
the main part of the republic, in case of a breakdown in 
the power system (including the neighbouring regions), 
is an area prone to inversions and exacerbation of energy 
problems under the cascading scenario (“the ripple ef-
fect”). 

Meanwhile, the territory itself is a substrate not 
only of problem initiation but also of searching ways of 
its solution on the principle that the economy is a con-
stant spatial modelling. 

Modelling of energy space of the Chechen Re-
public is a mutual accompaniment of vertical space cen-
tralized grid by horizontal integration of local systems 
[1, p. 31]. Therefore, the problem of increasing the reli-
ability of energy supply due to the increase of complex-
ity of the morphological type of managing structure can 
be solved. In the case of expansion of the network of 
power transmission lines and the growth of the number 
of cycles, the number of topological tiers of the network 
also increases. Then, a strictly centralized management 
system of supply grids type is replaced by a mixed one, 
the main cyclic skeleton almost reaches the administra-
tive borders of the region, and the frame of the power 
system takes the form of conditionally duplex territorial 
organization. 

The basis of the first level of the energy space is 
constituted by cycles of centralized supply network. The 
second level is a set of combined local cycles, which are 
focused on energy carriers of different nature and have a 
connection with the JSC “Nurenergo” via the distribu-

tion network.  
In practice, the growth of topological diversity is 

a consequence of this spatial structure: “Mutual com-
plementation of tendencies of centralization and decen-
tralization of power systems is the ability to increase the 
actual variety of forms of territorial organization of 
power supplies and diversity of functions” [1, p. 28]. 

In such a model, the local energy system can 
“close” consumers at the local network cycle and its po-
tential of small-scale generation. The individual choice 
of mutual complementation schemes depends on the 
specifics of the locality content. 

As generating foundation for local energy sys-
tems high hopes are put on the construction of small gas 
turbine central heating and power plants (GTP – CHPP). 
The comprehensive scientific research institute of the 
Russian Academy of Sciences has developed proposals 
for the use of energy distribution stations for the region 
[15]. But functioning of small GTP- CHPP of domestic 
production requires gas pressure of not less than 2.5 MPa 
[4, p. 9]. Therefore, the development of gas turbine tech-
nology is possible only in those network systems of the 
region, where there are gas pipelines, but it is limited and 
morphologically can be expressed as linear-nodal type of 
local energy systems development. 

The development of local power industry based 
on gas-piston engines adapted to run on gas pipelines of 
urban and rural gas supply network option is more inter-
esting (0.3 to 1.2 MPa). Gasification is implemented 
even if the settlement numbers only 20-30 houses [14]. 
The development of small power engineering on the ba-
sis of such technologies in the Chechen Republic can be 
recognized as a promising direction, although it has its 
own spatial restrictions and limits (areal-nodal type of 
local grids). 

However, under any scenario, the development of 
small thermal power industry its dependence on ex-
haustible resources is continuous. Energy prices will 
rise, and the stake only on the development of gas tech-
nology dramatically increases the dependence of power 
industry from the dynamics of gas price band. In this 
regard, the ideas of mass development of local energy 
systems based on local resources of renewable energy 
sources – RES are being revived, which contributes to 
the spread of areal (universal) type of local energy sys-
tems. 

The Chechen Republic has huge potential of hy-
dropower and wind energy. The widespread use of wind 
for generating electricity is effective with average annual 
wind speed of at least 5 m/s [1-3]. In the republic this 
figure is higher. According to preliminary estimates, 
gross hydro power potential is 10-14 billion kWh on 
large rivers (Terek, Argun, Sharo-Argun and others) and 
another 1.4 billion kWh on small rivers. Economically 
reasonable share of resources reaches a value of 3.1-5.0 
billion kWh, which exceeds the projected needs of the 
region. Reserves of thermal waters of the republic are 
equivalent to the consumption of 1 million tons/year of 
oil [6, p. 91]. The possibility of helioenergy is under 
study (265 days of sunshine a year). 

General analysis of the situation allows to express 
the following judgments: geographically favorable com-
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bination of the availability of energy issues and eco-
nomic resources of RES is viewed in the zones of the 
republic. Large-scale use of renewable energy sources 
should be organized in areas where lack of energy re-
duces the general level of the population’s sustainment. 
Thus, any model of economic development of the Che-
chen Republic in its energy basis is “bound” to socio-
ecological imperative, accordingly, we can define the 
main directions of the use of renewable energy:  

1. The sparsely populated part of the Chechen 
Republic (the Northern and Southern zones) limits the 
feasibility of large-scale network. The connection to a 
centralized network is inefficient, if the average daily 
consumption is equal to or less than 2 kWh/day per per-
son. In such areas, the functioning of local energy sys-
tems is almost the only way to solve the energy and so-
cial problems of consumers. The socio-economic aspect 
of “topogenesis” is brought to the forefront, and the terri-
torial aspect of such a range allows to join an acyclic 
zone with poor network connectivity, areas of “focal” 
settlement. 

2. As a result of high depreciation of networks, 
the reliability of energy supply decreases, the share of 
energy losses during transportation increases, frequency 
of emergency situations and disconnections rise, etc. 
Socio-economic losses have time lag. This is the situa-
tion when the infrastructure aspect of the arrangement of 
“topogenesis” dominates. The problem can be solved by 
combining local and centralized power system. In this 
scheme, small power plants are the main source of elec-
tricity generation for the service area of the local power 
system, which has weak links with the centralized sys-
tem. The inclusion of small generators under the scheme 
of the modular segments in the overall power system can 
improve energy saving performance for the total range of 
effects, including the option of reliability. Renewable 
power industry in addition to fuel economy plays the 
role of a backup power system.  

3. In recreational and protected areas (reserves, 
sanctuaries, national parks), it is also wise scheme com-
bining both local and centralized power systems. In this 
case, the local energy system will carry a base load, and 
the centralized one – its transitive part. Then, it solves 
the technical problem of optimization of the output pa-
rameters of the power plants on the basis of the resource 
RES. Low-temperature needs of the population as a 
technological process does not require output parameters 
variations in a wide range. The effect of the use of re-
newable energy for water lift and irrigation is character-
ized by the same parameters. The option is valid for all 
cases, when the focus is on the environmental aspect of 
“topogenesis”. 

4. The fourth direction is promising to "topogene-
sis" on the principle of “growth pole” (the Central zone). 
The scheme of the local power system provides for the 
operation of small generation module as an integral part 
of a centralized power system. This maximally optimizes 
the elasticity of production with high reliability of the 
supply system itself and at the same time leads to in-
crease of synergy effects as a result of this synthesis 
(“the ripple effect”). The coupled power system is espe-
cially promising for areas with rapidly increasing de-
mand for energy (suburban areas, cost-effective agricul-

tural organizations, deluxe cottage settlements, zones of 
mass conversion to electric heating and so on). The place 
of local and centralized electric power systems in the 
graphics of load will depend on the specific conditions 
of the area, demand rate in seasonal and daily dimen-
sions, the current level of energy prices, etc. 

It is obvious that the above mentioned directions 
do not exhaust the variations of the target use of RES in 
the region. The actual range of efficient operation of 
renewable energy is more diverse in needs and capabili-
ties of its satisfaction. It is obvious that measures of 
large-scale involvement of the resources of RES in the 
total energy balance should be a priority in the regional 
strategy. And the general algorithm of research in the 
sphere of modelling of multilevel energy space of the 
Chechen Republic actualizes the necessity to solve a 
number of related tasks: 

1. The zoning of the region on energy consump-
tion of the territory, taking into account the real level of 
the energy needs of the population (according to the cri-
terion really delivered power and actually used amount 
of energy, and not by the conventional statistical ap-
proach).  

2. The typing of the system of settlement in the 
region by the criterion of real territorial changes in the 
density of settlement, the dominant type of settlement, 
the population, and not statistically generalized indica-
tors (with access to micro-level of locality). 

3. The zoning of the region in terms of the con-
centration of economic resources of renewable and non-
renewable energy sources, formed by them geographi-
cally favorable combinations, that identifies potential 
opportunities and schemes of their involvement in the 
overall energy balance. 

4. The zoning of the region on the capabilities of 
the territorial combination of local and centralized en-
ergy supply systems based on renewable and non-
renewable energy sources.  

The foregoing judgments are estimative, but they 
allow to speak about a wide variety of opportunities of 
the energy space for the modelling of composite power 
systems. The modern Chechen Republic is the truly “un-
tilled field” for study and engineering.  

The conclusions can be formulated in the form 
of a number of theses: 

1. The energy deficit of the Chechen Republic is 
almost 100% in the power and volume of electricity. The 
deficit steadily increases, further depreciation and amor-
tization of fixed assets can be expected. As a result the 
growth in energy barriers for economic development of 
the region can be anticipated. 

2. The geo-network analysis of the electric power 
system shows that the acyclic area of the region has a 
very low reliability of supply (90%). The main part of 
the republic, in the case of a breakdown in the power 
system (including the neighbouring regions), is the area 
prone to exacerbation of energy problems under the cas-
cading scenario (“the ripple effect”). 

3. Mutual accompaniment of the tendencies of 
centralization and decentralization of the power systems 
is the opportunity to increase the actual variety of forms 
of territorial organization of power supply and diversity 
of functions. In the zones of the republic the favorable 
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territorial combination of the availability of energy prob-
lems and potential economic resources of RES is con-
firmed. Measures of large-scale involvement of the re-
sources of renewable energy into the total energy bal-
ance should be a priority in the regional strategy. 

4. As further research directions of topology of 
the energy space of the Chechen Republic, it is important 

to identify conjugation areas of ecological, socio-
economic and technological feasibility of the local 
power industry development, especially in the rural and 
mountainous areas. In the language of economic geogra-
phy, it is required to perform social and electric power 
zoning of the region.  

 
References: 

1. Ataev Z.A. Geograficheskie osnovy lokalnoy energetiki Tsentralnogo ekonomicheskogo rayona Rossii: monografiya 
/ RGU im. S.A. Esenina. – Ryazan, 2008. – 284 s.  [Атаев З.А. Географические основы локальной энергетики 
Центрального экономического района России : монография / РГУ им. С.А. Есенина. – Рязань, 2008. – 
284 с.]. 

2. Ataev Z.A. Territorialnaya organizatsiya lokalnoj energetiki Tsentralnogo ekonomicheskogo rayona Rossii: Dis.… 
dokt. geogr. nauk: 25.00.24. / Institut geografii RAN. – M., 2008. – 294 s.  [Атаев З.А. Территориальная органи-
зация локальной энергетики Центрального экономического района России: Дис.… докт. геогр. наук: 
25.00.24. / Институт географии РАН. – М., 2008. – 294 с.]. 

3. Ataev Z.A. Ekonomiko-geograficheskie predposylki ispolzovaniya vozobnovlyaemykh is-tochnikov energii v selskoy 
mestnosti Tsentralnogo ekonomicheskogo rayona Rossii (na primere Ryazanskoy i sopredelnykh oblastey): Dis.… 
kand. geogr. nauk: 11.00.11. (Pri-lozhenie) / Mosk. gos. un-t zemleustroystva. – M., 1998. – 103 s.  [Атаев З.А. 
Экономико-географические предпосылки использования возобновляемых источников энергии в сельской ме-
стности Центрального экономического района России (на примере Рязанской и сопредельных областей): 
Дис.… канд. геогр. наук: 11.00.11. (Приложение) / Моск. гос. ун-т землеустройства. – М., 1998. – 103 с.]. 

4. Dubinin V.S. Sopostavlenie sistem tsentralizovannogo i detsentralizovannogo energo-snabzheniya v sovremennykh 
usloviyah Rossii (chast 1) // Promyshlennaya energetika. – 2005. – № 9. – S. 7-12.  [Дубинин В.С. Сопоставле-
ние систем централизованного и децентрализованного энергоснабжения в современных условиях России 
(часть 1) // Промышленная энергетика. – 2005. – № 9. – С. 7-12]. 

5. Ilinskiy N.F., Tsatsekin V.K. Prilozhenie teorii grafov k zadacham elektromekhaniki. – M.: Energiya, 1968. – 200 s.  
[Ильинский Н.Ф., Цацекин В.К. Приложение теории графов к задачам электромеханики. – М.: Энер-
гия, 1968. – 200 с.]. 

6. Lipina S.A. Chechenskaya respublika: ekonomicheskiy potentsial i strategicheskoe razvitie. – M.: Izd-vo LKI, 2007. 
– 320 s.  [Липина С.А. Чеченская республика: экономический потенциал и стратегическое развитие. – М.: 
Изд-во ЛКИ, 2007. – 320 с.]. 

7. Ore O. Teoriya grafov. – 2-e izd. – M.: Nauka, 1980. – 356 s.  [Оре О. Теория графов. – 2-е изд. – М.: Наука, 
1980. – 356 с.]. 

8. Sovalov S.A. Rezhimy Edinoy energosistemy. – M.: Energoatomizdat, 1983.  [Совалов С.А. Режимы Единой 
энергосистемы. – М.: Энергоатомиздат, 1983]. 

9. Sovalov S.A., Semenov V.A. Protivoavariynoe upravlenie v energosistemakh. – M.: Ener-goatomizdat, 1988. – 
416 s.  [Совалов С.А., Семенов В.А. Противоаварийное управление в энергосистемах. – М.: Энергоатомиз-
дат, 1988. – 416 с.]. 

10. Skhema territorialnogo planirovaniya Chechenskoy respubliki. Groznyj: OAO «Chechen-proekt», Gosudarstvennyj 
komitet po arkhitekture i stroitelstvu ChR, 2010. – 36 s.; kar-tograficheskie prilozheniya.  [Схема территориаль-
ного планирования Чеченской республики. Грозный: ОАО «Чеченпроект», Государственный комитет по 
архитектуре и строительству ЧР, 2010. – 36 с.; картографические приложения]. 

11. Tarkhov S.A. Evolyutsionnaya morfologiya transportnykh setey. – Smolensk; Moskva: Uni-versum, 2005. – 384 s.  
[Тархов С.А. Эволюционная морфология транспортных сетей. – Смоленск; Москва: Универсум, 2005. – 
384 с.].  

12. Upravlenie rezhimami elektroenergeticheskikh sistem v avariynykh situatsiyakh / V.M. Che-ban, A.K. Landman, 
A.G. Fishov. – M.: Vysshaya shkola, 1990. – 144 s.: il.  [Управление режимами электроэнергетических сис-
тем в аварийных ситуациях / В.М. Чебан, А.К. Ландман, А.Г. Фишов. – М.: Высшая школа, 1990. – 144 с.: 
ил.].  

13. Elektroenergetika Severnogo Kavkaza: problemy i vozmozhnye resheniya (analiticheskiy doklad). – M.: Fond 
natsionalnoy energeticheskoy bezopasnosti, 2013. – 114 s.  [Электроэнергетика Северного Кавказа: проблемы 
и возможные решения (аналитический доклад). – М.: Фонд национальной энергетической безопасности, 
2013. – 114 с.]. 

14. Sayt Gazprom mezhregiongaz. Gazifikatsiya regionov Rossii. [Elektronnyj resurs]. – Rezhim dostupa: htth:/ mor-
dovregiongaz.ru›118.html.  [Сайт Газпром межрегионгаз. Газификация регионов России. [Электронный ре-
сурс]. – Режим доступа: htth:/ mordovregiongaz.ru›118.html]. 

15. Ob utverzhdenii skhemy i programmy razvitiya elektroenergetiki Chechenskoy Respubliki na 2013-2017 gody. 
[Elektronnyj resurs]. – Rezhim dostupa: http://docs.cntd.ru/document/453362889  [Об утверждении схемы и 
программы развития электроэнергетики Чеченской Республики на 2013-2017 годы. [Электронный ресурс]. 
– Режим доступа: http://docs.cntd.ru/document/453362889].  



2014                                                 Часопис соціально-економічної географії                                            випуск 17(2) 
 

 160 

16.  Ob utverzhdenii skhemy i programmy razvityja elektroenergetiki Chechenskoy Respubliki na 2012-2016 gody. 
[Elektronnyj resurs]. – Rezhim dostupa: Adminchr.ru  [Об утверждении схемы и программы развития элек-
троэнергетики Чеченской Республики на 2012-2016 годы. [Электронный ресурс]. – Режим доступа: Ad-
minchr.ru]. 

 
Summary 

Zairbeg Ataev. TOPOLOGICAL MODELLING OF THE ENERGET IC SPACE OF THE CHECHEN 
REPUBLIC.  

The Chechen Republic today is occupied by the implementation of the recovery of the economy, where the en-
ergy problem is one of the basic. Power industry itself is a very “geographical” object of study, which is a consequence 
of the physical specifics of electric power: the time of its production and consumption must simultaneously coincide. As 
a result, there is rigid connection of power industry and the area; it is a “circulatory system” of the territorial organiza-
tion of society. 

The investigation of the topology of the Chechen power system is carried on only by power engineers or manag-
ers, the economic-geographical approach is missing. Attempts to build models of development only on the basis of eco-
nomic, engineering, or management mechanisms is not complete and must rely on the territory, its topology. Reliability 
analysis of the topological diversity of the energy space in the region is the very part of the sectoral issue which is not 
“worked out”. 

The power system of the Chechen Republic is in deficit, and the deficit is steadily growing, alongside with de-
preciation and amortization of fixed assets. Consequently, there is increase in the energy barriers for the economic de-
velopment of the region. The situation provokes an aggravation of the problem of security of supply, the need for topo-
logical analysis of the service area of the power system. Geospatial analysis shows that 90% of the area of the Republic, 
in case of a failure in the power system, is an area of acute energy problems. But the territory is not only the substrate of 
the emergence of the problem, but also of the looking for ways of its solution on the principle which states that the 
economy has a constant spatial modelling. 

Modelling of energy space mutually complements the vertical of a centralized power system space with the hori-
zontal integration of local energy systems. The specific choice of the complementation schemes depends on the specif-
ics of the locality content. 

The development of gas turbine technologies is possible only in those network complexes, which have cross-
country gas pipelines; it is limited and morphologically can be expressed by line-nodular development type of local 
energy systems. Small-scale power generation based on gas-piston engines is a promising direction, although it has its 
own spatial restrictions and limits (area-nodular type of local grids). Only the mass development of local energy sys-
tems based on resources of renewable energy sources contributes to the spread of areal (universal) type of local energy 
systems. 

As a further research direction of topology of the energy space of the Chechen Republic it is crucial to detect 
suitable development areas of the directions of power industry combination. In the language of economic geography, it 
is required to perform social and electric power zoning of the region. 

Key words: power supply system, cyclic networks, acyclic area, local power industry, resources of renewables.   


