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TOPOLOGICAL MODELLING OF THE ENERGETIC SPACE
OF THE CHECHEN REPUBLIC

The article is devoted to the geographical aspettdiversity in the energy space of the Chechen RiepThe author has
conducted the review of the territorial organizatidentified the main problems and marked the pnédions of development. The
methodology of geographical study of the diversftyegional energy space is presented in the pafefurther research directions
of topology of the energy space of the Chechen Hepiilis important to identify conjugation area$ ecological, socio-economic
and technological feasibility of the local power urstiry development, especially in the rural and ntaimous areas. In the language
of economic geography, it is required to performiaband electric power zoning of the region.
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3aupoez Amaeg. TOIIOJIOTHYECKOE MOJAE/IHPOBAHHUE SHEPI'ETHYECKOI'O ITPOCTPAHCTBA YEYEH-
CKOH PECHIYBIIHKH. Cmamvs noceauena 2eozpaduueckum acnekmam pasHoobpasus swepeemudeckozo npocmpancmea Ye-
uenckoll pecnyonuxu. [Ipogeden 0630p meppumopuanvHoll Op2anu3ayul, 8bloeseHsbl npodaIeMbl, OMMeyeHbl NPeONnOCHIIKU PA3GUMUSL.
Ilpeocmasnena memooonocus 2eocpaguueckozo ucciedo8anus pazHooopasus pecuoHAIbHO20 IHepeemuyecko2o npocmpancmea. B
Kawecmee OanbHeliuie20 HaAnpagieHus Uccie0o6aHull Monouo2ul dHepeemuieckozo npocmpancmea Yeuenckoil pecnybnuxu axmy-
ANLHO BbIAAGUINb 30HbL CONPAICEHUS IKON02ULECKOU, COYUATLHO-IKOHOMUYECKOU U MEXHOI02UYeCKOll YenecooOpasHoCmu pa3eumus
JIOKANHOU dHepeemuKu, 0COOEHHO 8 CeNbCKOU U 20pHOU MecmHocmu. 1 080ps A3bIKOM IKOHOMUUECKOU 2eozpaduu — HeoOX0O0UMO
npoeecmu CoyuUanbHO-IHep2emuiecKoe patioHUposanue pecuond..

Kniouesvie cnosa: suepeocucmema, yukiuieckue cemu, ayukaudHdas 30Hd, 10KAIbHAS JHepeemuKd, pecypcbl 60300H06se-
MbIX UCHOYHUKOS IHEP2ULL.

3aipbez Amaes. TOIIOJTOITIHE MOJEJTIOBAHHA EHEPTETHYHOI O ITPOCTOPY YEYEHCHKOI PECITYE-
JIIKH. Cmamms npuceauena eeoepagiunum acnekmam pisHoManimuocmi enepeemuyno2o npocmopy Yeuencoxoi pecnyobnixu. IIpo-
8€0€HO 02710 mepumopianvhoi opeanizayii, eudineno npooremu, i03HaueHo nepedymosu po3sumxy. Ilpedcmasieno memooonozino
2eo0epaghiunoeo 00CIIOANCEH S PIBHOMAHIMHOC Pe2IOHANLHO20 eHeP2eMUYH020 NPOCmopy. B akocmi nodansuioco Hanpsmy 0ocii-
0dicenb mononozii enepeemuunozo npocmopy Yeuencokoi pecnyoniku axmyanbHo GUASUMU 30HU NOEOHANHS eKONIO2IYHOT, coYianbHO-
EKOHOMIUHOI Ma MmexHOI02iYHOT OOYINbHOCME PO3BUMKY JOKANbHOI eHep2emuKu, 0coOUB0 8 CINbCbKill i 2ipcobKill micyesocmi. I 060-

PAYU MOBOIO eKOHOMIUHOI 2eoepaghii, HeoOXiOHO nposecmu COYiANbHO-eHepeemuyHe PaOHY8aHHs Pe2ioHY.
Knrouogi cnosa: enepeocucmema, yuxkniuni mepedici, ayukiiuHa 30Hd, TOKATbHA eHepeemuKad, pecypcu 8iOHOBII08AHUX Odice-

pen enepeii.

Introduction. The Chechen Republic is actively
developing nowadays, it is occupied with the impem
tation of the recovery plan. The region faces ayeaof
problems of social, economic and technical natars
the energy problem must be identified as one ofbihe
sic. Electrical energy industry, according to thar, is
one of the most “geographic” objects of researdhiciv
is a consequence of the physical specifics of pother
moments of its production and consumption shoutd sy
chronously coincide. As a consequence, there i8l rig
connection of the electrical energy industry areldhea.
Electrical energy industry is a “blood circulatosys-
tem” of the territorial organization of societys itirror
copy. Therefore, the detection of the specific togp of
the branch space is the important scientific aradtpal
problem and at the same time a subject of researbk.
article is devoted to the analysis of this problem.

Currently, on the assumption of the analysis of

article. Hence the main task of the study: religpil
analysis of the topological diversity of the enegpace
in the region in order to develop composite powsgpdy
systems. Modelling of industry space on the prilecip
that management is a continuous modelling and eco-
nomic and social geography is a constructive im#s
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 amos
60 per cent are of working age. The average density
settlement is 240 persons per square kilometeriotiad
area is 16.1 thousand square kilometers, andlivided
into 15 districts.On the basis of differentiation for the
development of individual sectors of the econonhg t
Republic is divided into three zonal grouping regio
central, northern and southern zones:[&0].

I. The northern territory includes part of the

literature, we can say that only power engineerd an Terek-Kuma lowland (dry steppe), three districthieT

managers are involved in the study of the topolofgthe

area is favorable for the development of animal-hus

Chechen power supply system [10; 13; 15-16], eco-bandry, vegetable growing, fruit growing and vittcue
nomic-geographical approach is missing. But spatial (picture 1).

approaches, solutions and models are needed. Agemp

to build models of development only on the basisad-

Il. The central area is the area with the highest
economic activity (up to 80% of the population).rele

nomic, engineering, or management mechanisms dre ncthere is a transportation core of the region (apoaf,

complete. These decisions should be based onrtite-te
rial specifics, but more often they should be dateed
by its topology.

In the author’s opinion, it is the “not embroi-
dered” part of the sectoral programs, it is thel gbahe
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railways and roads, significant electricity transsmbn
lines, gas and oil pipelines). Administrativelyjritludes
the city of Grozny and seven districts. This aeéthe
pole of growth” of the Republic, with the emergiimg
dustrial center along the line of “Grozny — ArguGud-
ermes” (the development of the oil refinery complex
time-consuming engineering and transport). Duehto t
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agro-climatic conditions this area is of long-stagd power resources, and the natural landscapes foistou
agricultural development. development. The abundance of Alpine pastures isas h

lll. The southern area is the mountainous areatorically predetermined animal husbandry orientatid
(the northern slopes of the Great Caucasus Mountairthe area. Administratively, the taxon includes fivel-
Range). The mountain rivers are potential for hydro nicipalities.

Figure 1. Integrated territorial zonal division othe Chechen Republiaccording to S.A. Lipina, 2007)
— — = = = horders of conventional zones:
I. — the Northern Zone (territory); Il. — the CaitZone; Ill. — the Southern Zone.

The Electric Balance of the Chechen Republic. trial facilities is continuing. The electric balanof the
Currently, there are no large energy consumershén t region mainly reflects the household needs of thyeup
region. The only sector of the economy, which i st lation and production demand of small businesses. |
kept afloat, is the oil and gas production. Thecpes of  total, it makes 59 % of the electric balance of &nea,

recovery of the housing stock, infrastructure amdus- industrial consumption does not exceed 4 % (Taple 1

Table 1
Balance, dynamics and forecast of electricity congption in the Chechen Republic, 2001-2030*
Electricity consumption Peak load
Years min. % from the previous % from the previous Number of hours of load usage
MWh
kWh year year

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 2043,
Population - 59 Housing and_co_mmunal services, budgetary Industry - 4
insitutions — 28
Forecast indicators for electrical balance of thechen Republic
Volume of electric energy, min Commissioning Deficit of the power supply system
Years . . -
kwh of industrial capacities %

2015 2418 6 In EP and capacity almost 100%

2020 2669 256 In EP and capacity almost 509

2030 3360 848 Self-balancing of the power supply

system

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

The table contains selected data: [15;c13, 15].
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It follows from the analysis of Table 1 that since
2001 there has been a steady growth in electromty
sumption, the increase in demand over the periooh fr
2001 to 2011, was 17.5% and in 2011 it reachedinear
2.3 billion kWh. The internal maximum of the Cheohe
power supply system load over the period from 2@01
2011 increased from 172 to 464 MWh (for about 2.7
times). Based on the average annual growth ra/eof
in the period up to 2030, the expected growth (2011
baseline for evaluation) will make: electric enegpn-
sumption of 46.5%; load capacity by 44%. The demand
for electricity by 2020 will increase to 2.7 miltickwWh,
and by 2030 to 3.4 million kWh. Today, the defitthe
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 rigidlgtaalizing
the problem of reliable energy supply, which isra-p
condition for the competitiveness of industrial gwots.
These aspects are reflected in the papers of thempo
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\M
were destroyed during the w@r994-1996, 1999-2000).
In 2002 generating equipment was totally decommis-
sioned. Now the potential of generation is in theow-
ery state. Projects for the restoration of GrozmyPe3
and construction of the cascades of the Argun HREs
approved. Pre-job designs for construction of adwin
farm consisting of 24 wind energy units with a aapa
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 &ucs
turally, the complexes are part of a network ofeent
prises of JSC “Nurenergo”: North, East and West-ele
tricity mains.

The backbone electricity mains (voltage330
kW) are represented by the transit transmissioa #n
330 kW with latitudinal extent: Chiryurt Vladikavke?.
The supply class of networks consists of transiissi
lines and 26 PS-110 kW and 75 PS-35 kW. The distrib
tion network is the basis of the configuration lné focal
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 Total
750 kW 500 kW 330 kw 220 kW 110 kW | 35kW 10-0,4 kW
— — 1 26 75 2952* 3054

The length of the lines of electric transmissiom, &

— | — | — | — | 1025 | 1082 | 9998 | 12105

The table was compiled on the basis of the infoiona{6; 10; 13; 16].

Field ties of the power system are implemented
through 10 outputs of the transmission lines ofedént
classes. This is the basis of power supply in éggon, it
is provided by the power and volume exchange frioen t

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

The methodology of topological segmentation
of the grid, the identification of the spatial frame-

neighboring power systems: Dagestan, North Ossetiawork of the power sector of the Chechen Republic,

Ingushetia and Stavropol systems [13]. The netvidi®
kW divides the region into three isolated distrides-
330 kW “Grozny” through the transmission line -110
kW provides the supply of the central districtsthé
Republic; Dagestan power system provides the easter
regions; Ingushetia, North Ossetia and Stavrop@lgpo
systems ensure the provision of the western regions
Conclusions on the sectoral section of the region:
the power system of the Chechen Republic is scérise,
steadily increasing in the power and volume of teilec
ity; further depreciation and amortization of funigs
expected. As a result, the increase in the eneagyelns
for the economic development of the region is @ntic

the analysis of the level of power supply reliabity.
The morphological analysis of the reliability oktkerri-
torial organization of power supply is based on phe-
visions of the mathematical graph theory of O. QOfe
that is used to organize the spatial mode of cobmfo
power systems [5; 8-9; 12].

To implement the geographic approach morphol-
ogy of transmission lines 35-110 kW of supply class
adopted as the basis for the analysis, and totsteuthe
network entities the proposed by S.A. Tarkhov métho
ology to describe the topological structure of larahs-
port networks and their morphological dissectiotoin
cyclic tiers was used [11, p. 47-53]. The obtainesllts

pated. The situation provokes an aggravation of theof the geo-network analysis are presented in Table

problem of reliability of power supply of electrigicon-

Table 3

Morphology and Metric Cycles of the Electric PowBupply of the Chechen Power System (35-110 kW)

Morphology and metric Cycle Number of Outp_uts_ el the power
: . transmission lines outside
of cyclic supply networks indexes cycles ;
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 tion network.

first and the only topological tier of transmissitines In practice, the growth of topological diversity is
forms the main skeleton of the cyclic network,stre- a consequence of this spatial structure: “Mutuah<co
vealed by a circular crawl along the outer perighefr plementation of tendencies of centralization andede
all cycles of the regional energy system (8 cyclaay- tralization of power systems is the ability to iease the

ing at least one common vertex or edge with therout actual variety of forms of territorial organizatioof
border of the frame. This is the area of greatesed power supplies and diversity of functions” [1, 8].2
opment, it outlines the area of relatively guaradtsup- In such a model, the local energy system can
ply. Thickening of cycles is the vector of “spacene “close” consumers at the local network cycle asdoib-
pression”, it reflects the main development banidghe tential of small-scale generation. The individuhbice
region with multi-functional transportation harness  of mutual complementation schemes depends on the
Thus, the 110 kW power transmission lines divenge “ specifics of the locality content.
rays” from the main sites of generation of powes-sy As generating foundation for local energy sys-
tems: PS-330 kW “Grozny”; CHPP-4 (Argun); PS-110 tems high hopes are put on the construction of Isyaal
kW. The territorial combinations manifest themsslas turbine central heating and power plants (GTP — EHP
morphological formations in the main skeleton afhei The comprehensive scientific research institutethef
cycles and as their elongation along the federdhl-ai Russian Academy of Sciences has developed proposals
highways: Grozny — Argun — Gudermes. Thus, theicycl for the use of energy distribution stations for thgion
networks in the Chechen Republic are present antle [15]. But functioning of small GTP- CHPP of domesti
central zone (see Picture 1). production requires gas pressure of not less ttaMPa

The rest of the supply grid 35-110 kW potential [4, p. 9]. Therefore, the development of gas tueligch-
operates in the open-loop mode, it is an acycka af nology is possible only in those network systemshef

the region, indicating the low level of centralinat and, region, where there are gas pipelines, but inigtdid and

a priori the power supply system reliability. Thigesis morphologically can be expressediasar-nodal type of
requires validation at the local level of organiaatof local energy systems development

the energy space; to do this we used the methedlet- The development of local power industry based
tion of the type of managing networks structure, [fh2 on gas-piston engines adapted to run on gas pgsebh
14]. urban and rural gas supply network option is materi

The joined geo-network analysis shows that a esting (0.3 to 1.2 MPa). Gasification is implemente
strictly centralized type of managing structurehwiery even if the settlement numbers only 20-30 housés [1
low reliability level of energy supply is charadgtic of The development of small power engineering on e b
a zone of dominance of tree networks, and it ctuiss sis of such technologies in the Chechen Republicbea
more than 90% of the area of the region. Accordingl recognized as a promising direction, although & ha
the main part of the republic, in case of a breakdin own spatial restrictions and limits (areal-nodgbetyof
the power system (including the neighbouring regjpn local grids).

is an area prone to inversions and exacerbatiemefgy However, under any scenario, the development of
problems under the cascading scenario (“the rigle  small thermal power industry its dependence on ex-
fect”). haustible resources is continuous. Energy prices wi

Meanwhile, the territory itself is a substrate not rise, and the stake only on the development oftges-
only of problem initiation but also of searchingyseof nology dramatically increases the dependence ofepow
its solution on the principle that the economy isca- industry from the dynamics of gas price band. Iis th
stant spatial modelling. regard, the ideas of mass development of localggner

Modelling of energy space of the Chechen Re- systems based on local resources of renewable yenerg
public is a mutual accompaniment of vertical space cen-sources — RES are being revived, which contribties
tralized grid by horizontal integration of localssgms the spread oéreal (universal) type of local energy sys-
[1, p. 31]. Therefore, the problem of increasing tkli- tems
ability of energy supply due to the increase of ptax- The Chechen Republic has huge potential of hy-
ity of the morphological type of managing structeen dropower and wind energy. The widespread use ofl win
be solved. In the case of expansion of the netvadrk for generating electricity is effective with aveeagnnual
power transmission lines and the growth of the nrermb  wind speed of at least 5 m/s [1-3]. In the repulthis
of cycles, the number of topological tiers of thetwork figure is higher. According to preliminary estimgte
also increases. Then, a strictly centralized mamage gross hydro power potential is 10-14 billion kWh on
system of supply grids type is replaced by a miagd, large rivers (Terek, Argun, Sharo-Argun and others)
the main cyclic skeleton almost reaches the adtménis another 1.4 billion kWh on small rivers. Economigal
tive borders of the region, and the frame of thevgro reasonable share of resources reaches a valué-5f(8.
system takes the form of conditionally duplex teral billion kWh, which exceeds the projected needshef t
organization. region. Reserves of thermal waters of the repudalie

The basis of the first level of the energy space is equivalent to the consumption of 1 million tonstyeé
constituted by cycles of centralized supply netwdrke oil [6, p. 91]. The possibility of helioenergy inder
second level is a set of combined local cycleschvlaire study (265 days of sunshine a year).
focused on energy carriers of different nature laane a General analysis of the situation allows to express
connection with the JSC “Nurenergo” via the distrib  the following judgments: geographically favorabtene
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bination of the availability of energy issues amwb-e  tural organizations, deluxe cottage settlementsgzmf
nomic resources of RES is viewed in the zones ef th mass conversion to electric heating and so on).pldee
republic. Large-scale use of renewable energy ssurc of local and centralized electric power systemshe
should be organized in areas where lack of eneegy r graphics of load will depend on the specific coiodis

duces the general level of the population’s susiaint.

Thus, any model of economic development of the Che-

chen Republic in its energy basis is “bound” toigoc
ecological imperative, accordingly, we can defihe t
main directions of the use of renewable energy:

of the area, demand rate in seasonal and dailyrdime
sions, the current level of energy prices, etc.

It is obvious that the above mentioned directions
do not exhaust the variations of the target usRE® in
the region. The actual range of efficient operatafn

1. The sparsely populated part of the Chechenrenewable energy is more diverse in needs and tapab

Republic (the Northern and Southern zones) linties t
feasibility of large-scale network. The connectiona
centralized network is inefficient, if the averadaily
consumption is equal to or less than 2 kWh/daypeer
son. In such areas, the functioning of local enesgy
tems is almost the only way to solve the energy smd
cial problems of consumers. The socio-economic cspe
of “topogenesis” is brought to the forefront, ahd terri-
torial aspect of such a range allows to join anchcy
zone with poor network connectivity, areas of “fica
settlement.

2. As a result of high depreciation of networks,
the reliability of energy supply decreases, therestat
energy losses during transportation increasesuénecy
of emergency situations and disconnections rise, et
Socio-economic losses have time lag. This is theasi
tion when the infrastructure aspect of the arrareygrof
“topogenesis” dominates. The problem can be sobyed
combining local and centralized power system. lis th
scheme, small power plants are the main sourcéeof e
tricity generation for the service area of the Iquawer
system, which has weak links with the centralizgg- s
tem. The inclusion of small generators under these
of the modular segments in the overall power systam
improve energy saving performance for the totatjeanf
effects, including the option of reliability. Renakle
power industry in addition to fuel economy play® th
role of a backup power system.

3. In recreational and protected areas (reserves,

sanctuaries, national parks), it is also wise seheom-
bining both local and centralized power systemghis
case, the local energy system will carry a basd, laad
the centralized one — its transitive part. Thersolves
the technical problem of optimization of the outjpat-
rameters of the power plants on the basis of theuree

RES. Low-temperature needs of the population as a

technological process does not require output petens
variations in a wide range. The effect of the ubeee
newable energy for water lift and irrigation is cheter-
ized by the same parameters. The option is valichfio
cases, when the focus is on the environmental agpec
“topogenesis”.

4. The fourth direction is promising to "topogene-
sis" on the principle of “growth pole” (the Centmine).
The scheme of the local power system providesHer t
operation of small generation module as an integaa
of a centralized power system. This maximally ojtas
the elasticity of production with high reliabilitgf the
supply system itself and at the same time lead®-to
crease of synergy effects as a result of this ®gith
(“the ripple effect”). The coupled power systenegpe-
cially promising for areas with rapidly increasiiig-
mand for energy (suburban areas, cost-effectiveew@dgr
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ties of its satisfaction. It is obvious that measuiof
large-scale involvement of the resources of REshen
total energy balance should be a priority in thgioeal
strategy. And the general algorithm of researchhim
sphere of modelling of multilevel energy space lof t
Chechen Republic actualizes the necessity to salve
number of related tasks:

1. The zoning of the region on energy consump-
tion of the territory, taking into account the réavel of
the energy needs of the population (according ¢octi+
terion really delivered power and actually used amo
of energy, and not by the conventional statistiap}
proach).

2. The typing of the system of settlement in the
region by the criterion of real territorial changesthe
density of settlement, the dominant type of settietn
the population, and not statistically generalizadiga-
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 amd n
renewable energy sources, formed by them geographi-
cally favorable combinations, that identifies patain
opportunities and schemes of their involvementha t
overall energy balance.

4. The zoning of the region on the capabilities of
the territorial combination of local and centratizen-
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 opportusitaf
the energy space for the modelling of composite ggow
systems. The modern Chechen Republic is the tiwty “
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 electriclthie
deficit steadily increases, further depreciatiod amor-
tization of fixed assets can be expected. As altréisel
growth in energy barriers for economic developnt
the region can be anticipated.

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

3. Mutual accompaniment of the tendencies of
centralization and decentralization of the powestesyms
is the opportunity to increase the actual varidtjooms
of territorial organization of power supply and elisity
of functions. In the zones of the republic the fade
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territorial combination of the availability of erggr prob- to identify conjugation areas of ecological, socio-
lems and potential economic resources of RES is con economic and technological feasibility of the local
firmed. Measures of large-scale involvement of the power industry development, especially in the ranadi
sources of renewable energy into the total ene@y b mountainous areas. In the language of economicrgeog
ance should be a priority in the regional strategy. phy, it is required to perform social and elecpmwer

4. As further research directions of topology of zoning of the region.

the energy space of the Chechen Republic, it i®itapt

10.

11.

12.

13.

14.

15.
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Summary

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

The Chechen Republic today is occupied by the implgation of the recovery of the economy, whereetie
ergy problem is one of the basic. Power industsglitis a very “geographical” object of study, whis a consequence
of the physical specifics of electric power: thadiof its production and consumption must simulbaiséy coincide. As
a result, there is rigid connection of power indusind the area; it is a “circulatory system” o tierritorial organiza-
tion of society.

The investigation of the topology of the Chechewg@osystem is carried on only by power engineensanag-
ers, the economic-geographical approach is misgitigmpts to build models of development only oe Hasis of eco-
nomic, engineering, or management mechanisms isaroplete and must rely on the territory, its tagyl. Reliability
analysis of the topological diversity of the enegpace in the region is the very part of the satigsue which is not
“worked out”.

The power system of the Chechen Republic is incdefind the deficit is steadily growing, alongsigith de-
preciation and amortization of fixed assets. Consatly, there is increase in the energy barriergtfe economic de-
velopment of the region. The situation provokesggravation of the problem of security of supphe heed for topo-
logical analysis of the service area of the powstesn. Geospatial analysis shows that 90% of tba af the Republic,
in case of a failure in the power system, is aa afeacute energy problems. But the territory isardy the substrate of
the emergence of the problem, but also of the hugpKor ways of its solution on the principle whistates that the
economy has a constant spatial modelling.

Modelling of energy space mutually complementsuvititical of a centralized power system space withhori-
zontal integration of local energy systems. Thecgjgechoice of the complementation schemes dependbe specif-
ics of the locality content.

The development of gas turbine technologies isipessnly in those network complexes, which havessr
country gas pipelines; it is limited and morphotizdly can be expressed by line-nodular developmge of local
energy systems. Small-scale power generation basemhs-piston engines is a promising directiomaaigh it has its
own spatial restrictions and limits (area-nodulgret of local grids). Only the mass developmentoafl energy sys-
tems based on resources of renewable energy saongfhutes to the spread of areal (universalg tgplocal energy
systems.

As a further research direction of topology of #rergy space of the Chechen Republic it is cruoiaetect
suitable development areas of the directions ofggandustry combination. In the language of ecomog@ography, it
is required to perform social and electric powariag of the region.

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