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RESEARCH AND ESTIMATION OF ASYMMETRIC QUALITY OF REACTIVE
TENSION GENERATED BY ENERGY CONSUMERS
Tchunashvili B., Petrosyan A., Gamrekelashvili T., Kharebava D.
Georgian Technical University
Summary

Based on the results of experimental research conducted on the stand called “Control and Accounting of elec-
tric energy quality indices” we can substantiate that higher order harmonics generated in the network show sharply
asymmetric range of the frequency when the load of power consumed by customer is increased and its essential to
be considered while drawing up filter merging schemes.
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RESEARCH OF SYMMETRY OF HIGH FREQUENCY STRAIN HARMONICS IN THE NETWORK GE-
NERATED BY ENERGY CONSUMER
Tchunashvili B., Kobalia M., Petrosyan A., Gvimradze A.
Georgian Technical University
Summary
Research and estimation of Asymmetry quality within reactive tension.
Main reserve of increasing energy supply indices lies on full discharging of Network Reactive Power. It is

substantiated (proved) that consumers of a single-phase equipment show sharply asymmetric reactive tension and
this should be taken into consideration when selecting Compensatory devices for them.
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COMPENSATING THE REACTIVE CAPACITY IN THE TERMS OF RECUPERATION BRAKING
Kokhreidze G."; Khorava V. ™; Prangishvili G."; Tetunashvili E..
" Georgian Technical University, “JSC ,,Georgian Railway”
Summary

In the work one discusses creating the scheme of joint transferring system with the purpose of effective ful-
fillment of recuperation dynamic braking of gradual exciting pressure motor of permanent power. It foresees mee-
ting-simultaneous switching of gradual voltage inventor of managing maintainer and AC network, consisting of
IGBT power transistor modules. Besides the direct circulating moment, being in generator regime motor, there can
be circulating moment, when it gives opportunity to manage the recuperation dynamic braking effectively. Mana-
ging maintainer aggregation represents anti-maintainer for the follower inventor of the web. In the established sche-
me one implements improving the capacity ratio and resulting in reactive capacity compensation, when, as a rule, it
represents solving of more problematic question. It is established regularity of simultaneous working of inventor
managing valves and anti-maintainer.
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MATHEMATIC MODELING OF ELECTRO-MAGNETIC TRANSITION PROCESSES IN COUNTER-
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Summary

The work focuses on preparing mathematic modeling issues of electro-magnetic transition processes in
counter-parallel coupled reversibly operated power factor rectifier-inverter aggregates during the recuperative
braking. Variations in time and equivalent parameters are determined. Process calculations, analysis and research
are done based on universal method of variables’ complex and spectral-operating conversions. Electromagnetic
transitional process calculation complex equations are present for resultant electrical quantities. Equations are made
up separately, for general 2 following non-switching and switching intervals. Very important relationship is
determined between the angles of power factor rectifier switch regulation «, inverter outgo $, commutation y and
thyristor operating feature recover . Detrermined equation system represents complete mathematic model of
electromagnetic transition process calculation and analysis.
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A MATHEMATICAL MODEL OF SUPERCONDUCTING ELECTRIC SYSTEM
Kokhreidze D., Buchvelashvili G.
Georgian Technical University
Summary

There's discussed the simplest AC superconducting system. There's composed an equivalent electrical circuit of the
system. Foreseen a new parameter's kinetic inductance. The parameter isn't connected to loss of energy. By using
operational method in the rotating coordinate system, received image of current. Discussed mathematical model may
be used on the EGM, in case of an complex electrical system's analysis.
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REACTIVE POWER COMPENSATION AT THE TRUCKING SUB-STATIONS
OF “GEORGIAN RAILWAY”
G. Khursilava, O Kiguradze
Georgian Technical University
Summary
The paper describes causes of the reactive power and its negative consequences for the electrical equipment

connected to a network. It has been justified that reactive power hesitates between the network and loading. Its cau-
ses are as follows: the existence of transformers, motors, long air or cable lines in the power-supply system, which
prevent power transmission in loading circuits.
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PRACTICAL APPLICATION PROSPECTS OF STRONG MAGNETIC PULSE FIELD
Nemsadze Sh., Dzeluri D.
Georgian Technical University
Summary

Means of generation of the strong magnetic pulse field, the consequences of using their technology, issues
of their further improvement and expansion of the field of application are discussed in the work. The ways of incre-
asing the efficiency of the device are developed. It’s noted the necessity of improvement of the methods of calcula-
tion of inductance.
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PROBLEMS OF INFLUENCE OF ELECTRIC AND MAGNETIC FIELDS OF COMMERCIAL
FREQUENCY ON HUMAN HEALTH
Museliani T. G*. Tsopurashvili G.T.* Mtvarelishvili G.M**
*Georgian Technical University
**Georgian Railway
Summary

It is defined in the work that standards of hygiene of electromagnetic beaming where real parameters of be-
aming are to be taken into consideration must be basic directions in the field of protection personnel and population
from the influence of electromagnetic field of technical tools. In order to solve this problem practically coordination
and united effort of scientists, hygienists, technical specialists, state organizations which are responsible for normati-
ve-legal ensuring of human’s electromagnetic security is needful.
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DRAWING UP STRUCTURE OF POWER LOSS CALCULATION FOR JSC “TELASI”
Shavelashvili I., Shavelashvili G.
Georgian Technical University
Summary
The developed structure of technical losses of electrical power for electrical networks of JSC “Telasi” is pre-
sented. Structure of input, net supply and loss of electrical power by voltage levels is developed. Subsequent sub-
stantiation for determination of technical losses of electrical power is analyzed.
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DETERMINATION OF THE DYNAMIC CHARACTERISTICS OF PIEZOELECTRIC MEASURING
CONVERTER BY THE MAGNETIC-PULSE DEVICE
Giuashvili M.
Georgian technical University
Summary

It is known, piezoelectric measuring converters are effective means for measurement of shock accelerations
with high accuracy. Results of measurement substantially depend on the preliminary diagnostic researches of con-
verters. It is shown that short-term impulse influence on the object gives the chance to define structure with high ac-
curacy, dynamic parameters and other metrological characteristics of the converter.
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INVESTIGATION OF LOW-POWER ELECTRIC DRYING EQUIPMENT
Siradze J., Kavteladze N., Turdzeladze D.
Georgian Technical University
Summary

The article is represented as a reading on the issue of agricultural products’ drying electrotechnologies. It is
devoted to importance of using designated electtechnologies for the country’s economic development in the agricul-
tural field. In particular, the development of processing industry of dried fruit is defined on ecologically clean and
high-caloric products similar to dried fruit to the European market demand. The work also introduces theoretical
and practical data of the product drying process intended for electrothermal installation .
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DETERMINING THE BASIC MODES IN THE CONDITIONS OF PARALLEL OPERATION OF
THE HYBRID ELECTRIC POWER SYSTEM AND ALTERNATIONG CURRENT SYSTEM
Papidze Z.™* Pkhakadze Sh**

Georgian Technical University *

Akaki Tsereteli State University ™
Summary

The paper dwells on schematic and design diagrams depicting joint operation of wind and solar power
plants and connected to them storage batteries. Also, the paper describes the parallel operation modes of hybrid elec-
tric power systems with the alternating current system, which allow us for creating mathematical and computer mo-
dels of transients occurring in the mentioned system.
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LITHIUM-ION BATTERIES CHARGING AND DISCHARGING MODES
Pkhakadze Sh.
Akaki Tsereteli State University
Summary

The paper dwells on explanation for what a storage battery is. There are listed its various types. Also, the
paper describes the charging and discharging modes of lithium-ion batteries in general. Their advantages over other
storage batteries are shown. Also, the paper describes the standard and accelerated or “DELTA A” charging process
of lithium-ion batteries. There are shown graphically the discharging characteristics of lithium-ion storage batteries
at different values of current and ambient temperature.

839%R3030 KRI6OL INIIBGHIRN0 IMd30L 3o@030L LOLBIOL MI3BN30BOGOS

GHGBQ"‘){] d.
Lado@mggmml @gdboggmo gbogg@lodgdo

Gbm3ognos, Gemd Jnwdogo @ybol gergfB@aamo dbsgol dGmbgol bobfs@Golb @ygaeodgdols dsb-

39693 gd0 boydsm@ goobsms gemgfB@aamo gangdgbdgdols s @ygaaromydol @gangammo yobmbol
8590996930m, @Gz mogol dbGog s 09 do@ydaamos o Gmyangd5@mbogolb Jowfgg9dmsb, dgwsmydom

206900 5 bFGsqdmfdowo @ysaaodgdols danm 960l 5@ lgdemdslbmsh s ds@omgsdo Gomobdem-
@900l 308my96965Lmsb, Gy Lo dyogngds  Jobis  dgjdbognoger 3@ B0 oo sGs0by@mz0 50
Fs@mgols bigdgdo. bsdGmddo bsbggbgdos duwdogo wybol gengld@aemo dbGogol biosgnol Gygoddo
Imdydogy dmmbgol bobfs@ol @ggaaomgdols  bobBgds, @mdgemon bsbosmwgds ds@mogmo bfGsdm,f-
Iggdom @5 LobabBom bbgosbbgs Bos0b geg)BGmsddGo598 do godmygbgdobsb.

dydogo ©@gbol gangd@@yemo d@sogol @gageo®gdol LolBgdgol (ogygbgdsm olbgmo
doGomseo dombmgbogrmdgdo, Amam@oEss dg@dbmdos®mds, @gamo®gdol Lobyldg s

L{@odmJdgogds [1].  dogbgoegse o0dobs, @md Igedogo ©gbol gemgd@yeo  dmsggdo
Qemdgb Jmger @oy 1393080490 Mog0LgdYMgdgdl 5g@MASAYM0 Mgy yeo®gdols mgm@dools
Loghomm gdgmgds dglsdengdgemos Lo g gdomn gsdmygbgdgeo 0dbsls domo Ggygeodgdols
Lol gdgdol dgbsddbgeom, Gmdmgdoi (9y3909b olgm Logombgdl, GmammoEss mbdogd@ol
> LbobEgdol LESG0ZS s wobsdogs, (o 3gygeo Gamagdols s dmerosbo LoliGgdols dobo-
Losmgdangdo, da@omds s bodolbo. sdobmseb s3ogd00gd0m 0Jdbgds Iygwdogo wgbols
9 9JdO o ddogol d@ygbgol Lohjo@mols @gagmodgdol Lbgswslbgs Bodol sg@mds@yg®o
93980009508 LobEgdgdo, Gmdgagdoi (y3939b obgm 5dm3sbgdl, @Gmam@oEss M3@G0doae-
G0 JoOmgs, 53G0S s bibgs.

Emgdeg >OLgdygmo Igdogo ©gbol g gd@d®yao Ihsgol dosdmgol LobEgdgdo L@y-
o 390 53dogm3oe gdgb olgm mobsdgedmgg dmmbmgbomdgdl, Gmam@oiss:
L. Lodgaygeodgdgeno 3oM5dgB @0l Logdo®obo dgy@mdbmdos®mds;
2. 533mdsG Ym0 Ggag@odgdol Lol@gdol LF®sgdmJdgwgds, @mdgmoi b ybggerymayls

dobodogny@o dgdgmmgdgdols s@dmeabg@sls;
3. 083™3sG @0 do®mgoesb bgmom Jo@mmgobg wo JoMoJom aswslgmols LY®sgo s dom-
G030 dgbodan gdamds;

4. I9domdbdols Loodgomds o gdldgrms@oiools Lods®@ogy.

b9dmombodbygemsb ©s3ogdomgdom dygedogo wgbol gengdBHG gm0 dBsgol d@ybgols
LobhJo@ols dLaygmodmgdol Lol gdgdols 3gemggs o @odydaggds 360dgbgermgsb Lsdgibog®m-
G9db039® sdmEsbsls Foddmoaqbl.

dog0mgagdBOmbygmo Bgdbogol gobgoms®gdsd, dos®Bogo s 0ogo 033 liydo gm-

51



IV 5536053 0L) 15533G60IO 3(I6BIHIEGNS @ﬁ

! JVINTERNATIONAL SCIENTIFIC CONFERENCE //%?
A9 9JBOMbygao aosdfmegbol s@lgdmbdsd, MmImgdoi seEg@gomos Jos®mgol 30860%-
o bobEgdgdom gobsdo®mds dymdogo ©@gbols gangdd@yeo ddsgol d@ybgols LohJo@ols og-

AMISGYH0 Ogageodgdol LolFgdgdols gizmbmdoydmo, 9bg@ag9dosmo s Bgdbogy®o dobo-
Losmgdangbdol sdo@angds [1]. do@mgol LolGgdol goydxmdgbmdols dobbom Iglfsgemogno
0dbs g gdBdymo dAsgol s@OLgdymo do@mgol LolEgdgdol @oEgdbomo s PoOYMB0MO
dbomggdo s domo  IYdomdols m3Bodobsiools Lbsgombgdo. Ladydoml gg9adols dobgogom
hggbl Bog® ho@o@mgdygao ofbs dygwdogo ©gbols gangdd@geo d@sgol ds@mgol LolBgdol
@ 3OMOSAMM0YE0  33e0935., O®Ieols LEOYJH YOI Lgdol 1-gan bobobby bohggbgdo Lo-
bg odgb.

o .

—

bob.1

oo 1 o@ol ddogols Lobo@ols @ogoagds, 2 - g 3OmM3m@E0ge-0b@ ga®omy®o G g gens-
AM@0, 3 - g do@mgol InFymdogmds, 4 - g aodsdlsbo, 5 - g Igedogo ©gbols gargJd® -
g0 dMog0, 6 - 9 Bobmygbg@s@mao, 7 - g }mEM0d3galy@o yosdfmwo.

9 9JBO o dMsgol Jomgols Lbgswolbgs 3006303g0L dm@ol dmem @Ml ©owo
Y9Go0mgds 939> do@mgol obgm LobEgdgdl, GmImgddoi do@mgoo bgdmdgogds (o@-
dmoagbl dodmgols Lol gdol gmmOEobs@gdol o aomg bgdmdgogdgdols (yzgBow «3b-
J3090L. 20dmygbgdbyao o53@™mIsBto Mgy gmotgdbol Lol gdgdosh, Gmym®iG 3bmbdogmos
bYLRoe oblgm LolEgdgddo bsfoemmddog dgodengds dogowmo IsJbodsgnyg®o gx9ddo ©o
M3B0doeny@mds [2]. sbgmo do@mgols LolEgdgdols 3gerggs ¢ddsgangl dgdmbgggsdo bo@so-
geogds Boby@o Logdol Jgmmeol bogydgge by [2]. 3bmdogos, GmI Fyzgdowo bgdmd-
dggdols do@mgols LolEgdol Lobmgboli sdmEsbols [omdmawygbl oby®@ Logdigdo obgmo
bgosdo@gdols dg@bggs, GmAgabgosi dodmgols gybjios goboawols Fy39®ol [1]. sLgmo
dodmgols LolEgdgddo dgodangds Fo®dmodgol dImd@omdols b3gioxogydo Loby — L®osgrols
@gg0do [2]. ds@mgols LobEgdsdo L@oseols @gg0d0l s@lgdmdobomgol syEomgdgeros bg-
53000l Godyegbdbdo, OMIgebgosi dodmgol Gybjios asbogeol Fyggdol Rsbydo
A®59JBMG0gd0  JodsGmygero oyml  gOmIsbgmolsggh  dgdbggodse. ollgm  dgdmbgggsdo
dodmgol g9bjiool sdbobggaro Fg@Bomo g9bdizool Fyzgdol bgosdodby dmbggo@olsls
sbiMosgnagds dolby o dgydangdgano 0dbgds Lyan 3300y OMOlL 0b@g@mgom o o 0dmd-
@oml bgdoldog®o 03 F@sgddmeoom, dmdgmoi gbgds do@mngol g9bjiool Fyggdol dImzg-
I bgosdo®l, Gowysobsi ymggmo Fobsigmgdolsl (o@mdmodmds dmd@smds, Gmdganos
5dM5bgdL dodmgol gubjiool sdbsbggan gd@owl g9bjiool Fyggdol bgwsdodmby [2].

d9edogo gbols gargd®@oeo d@ogol do@mgols LoliEgdol ©obsdogol oydxmdgliom-
ol dobboo hggbl Fobsdg woobgs do@mgol LoliGgdol m3GodobsiEool sdmEsbs.  J. dmb-
3030L gdb3g@0dgbBomyd Lodgibogdem — 33eggom 0bLGoRyddo (SKKIHUUMC>>) ©sdydog-
5 5 A5dM0GBoEs dMsgol do®mgol LoliGgds b@Eosaol @GLyoddo dmdydsgg Ggegy®o Gg-
A SBHM@0m, GmImol LI o geo bgds bshggbgdol 2-9 bobsbby.

52



IV 155360)58M@ 0L 1L53IG60IG) 3M6BIGI6G0S
! JVINTERNATIONAL SCIENTIFIC CONFERENCE

bob.2

Lowoi 1 s@ol 30my@sdyeo dsgmb@@mengdgano, 2 — bdosgol Ggg0ddo dmdydogg Ggeng-
YO0 Ogages@m@o, 3 — Igedogo gbol gang]B@ymo d@ogo, 4 — Gobmpgbg@o@mmo, 5 —
oL 0mgdols dg]sbobdo.

hoBomgdagemo  gJb3g@odgbBoma@o 33930l bogydggerbyg ©aobwgds, G®I dywdogo
©gbols gengd@d®ymo d@sgol s@lgdgeo dodmngol LobEgdgdbmsb Jgpsmgdom bEosgols @g-
Joddo 3mdydogg Ggaumodgdols LolGgds balosmwgds domsmo ©obsdogy®o dobsbosmgd-
g gdom. do@mgols LolGgdol LY@sxdmJdgregdol @s LobylEol aob®won Jow(gymos yom-

©5dogoem0  3OM39Lgool M3GH0do@Y@Mds s g gBO Y dAsgby wo@goMmgol (3gemogng-
dolol do@mgol Lol gdol wobsdogy®o Lobol@g d60dgbganmgbsow aob@Eogos.

@0BJHSG YOS
1. Ilunun A.A., Bykpee B.I' UccnenoBanue onTUMaibHOIO U CKOJB3ALIETO PEXXUMOB YIPABIECHUS C PEICHHBIM
3JIEbEHTOM, OXBAYCHHBIM OOpPATHOH CBS3bIO. BecTHHK TOMCKOTO TOCYZApCTBEHHOI'O YHHBEPCUTETA.

YmupaBieHne, BEIUACIUTENBHAS TEXHUKA U nHpopMatuka. 13(28), 2014, cTp. 8.
2. Yr1kus B.M Ckosnp3siiiue pexxuMbl 1 UX IPUMEHEHHS B CUCTEMAX NIEPEMEHHOM CTpyKTypoil. M, 1974, ctp. 271.
3. Mockanenko B. B. ABromaTtn3upoBaHHEIH nekTponpuBoa. M, JHepropromusaar, 1986, ctp.416.

OPTIMIZATION OF THE CONTROL SYSTEM OF DC ELECTRIC MOTOr
Tsetskhladze M.
Georgian Technical University
Summary

It’s known that the indicators of regulation of rotational speed significantly increased by using the electrical
elements and the relay law of regulation. This in turn is related to developments in microelectronics, relatively non
inertial and high-speed blocks and application of thyristors in control systems that enabled the establishment of prac-
tically non inertial management schemes. It’s shown the rotational speed regulation system of the DC motor opera-
ting in the slipping mode, which is characterized with high speed and accuracy when used in electric drives of vario-
us types.
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INVESTIGATION OF GUMATI HPP RESERVOIR HYDRAULIC WASHING-OUT
Noselidze J., Momtsemlidze S., Kaladze D., Noselidze G.
Akaki Tsereteli State University
Summary

The paper dwells on the prospects for hydraulic washing-out of multi-purpose Gumati HPP | reservoir. and
its use for energy purposes. Based on the field research expeditions and hydraulic measurements carried out in 2016,
it has been established that one island existing in the reservoir near the dam was washed-out completely, but another
one — partially. As a result of three-day washing-out of the reservoir, the volume of sediments was 1,5 min m3, and
the effective volume of the reservoir after washing-out was 3,0 min. m3.
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1. predict(v, m, n) (bsb...)[4]

| predict(v, m, n)

Returns a vector of n predicted values past the last element in v,
based on autocorrelation coefficients of m consecutive values in a
sliding window.

bob. 3. MathCad-ols ¢3bJzoo Predict-o

booi v - ool dmbsigdms ggJdm®o, m - 39JBm@ol dmamesb gd@omgdol @oibgo,
Omdgaro 2odmoygbgos 3Mmabmbodgdolomgol, n - 3GMabmbodgdyemmo [gOEoggdols Hom-

©gbmds. gl #9bjzos Mgomoboiosl Pggmgdl dyudaol s3Bm®ga®gboge dgmmob.
2. MathCad-oll  SP -poggo®mmgdsdo (Signal Processing) ©odo@gdgamo o@ol  googyg 6o

36MMAbmBoMYdol 39b0s:
e yulew (s, N) — @mdgmwog [obslfo®dgpyggegdobsmgols  odanggs N @ogol
(I<N<length(s)) 3™9803096®go0lL ggJdm®OL o g-gmgzgdols dgomomn

I yulew(v, n)

Returns coefficients for nth order linear prediction generated from the
vector v using the Yule-Walker algorithm. 1

bob. 4.

e burg (s, N) - Foboli{omdg@yggergds N @opols (I<N<length(s)) dy&a0l dgmmwom
|burg(v, n)

Returns coefficients for nth order linear prediction generated from the
vector v using Burg's method. ]

bob. 5.
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THE LONG-TERM FORECAST OF THE ELECTRIC LOADING OF GEORGIA’S ELECTRIC POWER
SYSTEM BY USING MODERN PROGNOSTICATION FUNCTIONS
Kopaliani N., Zivzivadze O., Zivzivadze L.
Akaki Tsereteli State University
Summary

The paper dwells on such an important electric power field as forecast of the electric loading in the electric
power systems. This is about the role and importance of prognostication and traditional and non-traditional forecast
procedures. The paper offers the long-term forecast of the electric loading of Georgia’s electric power system by
using one of the modern methods, which is based on the use of prognostication functions in a MathCad system. The-
re are presented graphically the results of prognostication until 2021.
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BARRIERS FOR ENERGY EFFICIENCY IN GEORGIAN BUILDING SECTOR
Arabidze G. Pkhaladze I. Arabidze N.
Georgian Technical University

Thesis addresses all the main barriers that hinder implementation of energy efficient measures Georgian Buil-
dings Sector. First of all problems related to regulatory and institutional issues are discussed. It is mentioned that im-
perfectness of policy and lack of legal base significantly hinder implementation of EE rehabilitation. The second im-
portant factor is financial barriers. Here the main and serious problem is related to interestrates. Despite the fact
that interestrates have decreased from 17.9% (2009) to 13, 6%, the rate remains very high. Despite municipalities-
’Despite the municipalities” motivation to increase EE of their building stock, they face problems by being restricted
in attracting financial resources like low interest rateloans and credits. There are problems in residential sector. Res-
tricted access to financial resources, imperfectness ofestablished structuresand standards create uncertainty in capa-
city of construction and rehabilitation projects. Lack of information on energy efficiency and renewable energy ad-

vantages is evident. All the above mentioned explains relatively low demand on sustainable buildings.
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CO2 EMISSIONS IN GEORGIAN BUILDINGS SECTOR
Arabidze G. Pkhaladze 1. Arabidze N.
Georgian Technical University
Summaey

The thesis represents the analysis conducted in the framework of Nationally Appropriate Mitigation Actions
(NAMA) study, for ensuring energy efficient rehabilitation of Georgian building sector.In the framework of NAMA
1, two main phases of Readiness program and technical support conditions for implementation are discussed. Sec-
tor’s emission share in total emissions trend is presented. Emissions within buildings sector are categorized. Emissi-
ons break down according to fuel types in residential sector is presented.CO- quantities in state-owned buildings ac-
cording to their functional relevance are presented. As it is already defined, the second large group iseducational bu-
ildings such as universities and colleges (14%), social and personal services (8%), health protection and social assis-
tance buildings (7%). Educational and health protection share in public buildings sector emissions constitutes 83%
that is 4% of Georgia’s total building sector emissions.
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PRINCIPLES OF CONTROL FOR EFFICIENCY
OF THE ENERGY USED IN A ROOM

Y. Akgiiney
Department of Energy Systems Engineering, Eregli Faculty of Engineering and Natural Sciences,
Necmettin Erbakan University, 42310, Eregli / KONYA, TURKEY.

The aim of this study was to evaluate the control method for use in an environmental room with minimum
energy to be conditioned. System variables for this purpose; temperature, humidity, air velocity and air mixture
ratio. Control methods are used for system analysis. Providing the comfort conditions and equipment are reviewed
to minimize energy use. Conventional controls, they work independently control variables. Thus they provide an
environmental chamber to hold the comfort zone. The new and modern controls, manages to control variables and
control at the same time together. Energy expenditure is minimized. Modern and advanced control systems in terms
of energy savings compared to conventional control system that offered superior. Modern control method, in an
environmental room will be air conditioned, in the amount of comfort. It does this with minimal energy use. So
here, using cheap and convenient electronic control devices, energy consumption is minimized. At the same time it
is achieving the required comfort conditions. An environmental zone to be conditioned, can be controlled by
modern and advanced control systems.  This situation is described in this study. Here, scientific methods of a
control room engineering are discussed. Principles and positions about it are presented. This study has shed light
on the optimal control design.

1. INTRODUCTION

This work laid the foundations of the past [1, 2, 3]. System developed with analog simulation [4,
5] or by analytical methods. [6, 7]. Then, using a simplified frequency response [8]. Energy saving was
ensured only with temperature control [9, 10]. Enthalpy by C.E. Bullock control mechanism was
developed. None of these studies have failed to keep the room in the comfort zone. These studies further
taken by A Kaya is achieved by keeping the energy minimization of the volume of your comfort zone [11,
12]. This study was developed on A Kaya model.

The work being done here is to demonstrate the application of modern control methods for energy
saving principles. Presented system, heating / cooling, humidification, fans and damper comprises motor.
They are a classic room equipment d to be conditioned. The optimization techniques to our energy use
mini and kept within the comfort zone of the system is performed. Comfort zone is shown in Figure 1.
These limits are set by ASHRAE [13].

Air Velocity v, (m/s) Relative
—0.2 —05 ~— 15 Humidity
7 b, %

b (%)
100

01
X K/ AN
60

\ ASHRAE Comfort Region \
a0

ASHRAE
Comfort

Content w, kg/kg of dry air

Maisture

0 @ ¢ 2o Temperature T,°C

_ T 1,6 c- Comfort region in the
b- Boundaries of comfort region psychometric chart

a- Comfort region
Figure 1. Comfort region of medium activity and light clothing [13].

Temperature and relative humidity measured in the internal and external conditions. Mixing ratio
with air velocity is also taken into account. With the help of computer has the minimum energy point of
your comfort zone. Temperature and relative humidity are determined through these optimum values.
Feedback control, these values are edited on the basis for the use of minimum energy.

2. AN ENVIRONMETAL ROOM
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An environmental room will be conditioned, it has been established in experimental conditions
[14]. Experiment room 1.8 m height, 2 m long and 1 m wide, was hand made from chipboard. Room air
conditioning are standard equipment are located. Room a side view is shown in Figure 2a. In the system,
the rotating air and outside air control is provided by a two-position dump. Air flow for the fan. Heating
process performs heater disposed channel. Moisture-making process, the water fountain placed in the
channel is made by way of spraying

220V A.C. Power Source
| a) © eo—Fe
T i E Digital outputs _ o
- o W IO, Fans
== P == L .
: ! A Supply fan Power Source | Relovs and sctuators || _Heating/Cooling |
1 1 . B : Return fan 11 T - T T
1 1 G - Climatizer D.C Logic output = Monitor
— Controlled —> ) y Inputs g
Q1 > 1 Q D - Exhaust air Amplifier Interface card 3
R g
él_ - oom < |_ E - Fresh air A A/D converter 3
F - Recirculation air -mpner DIA converter Keyboard
! I\ G : Mixing air o JJ lAnalog output
2
! 1 H H : Controlled room ;’:V\;;Sims
I, 1 | :Insulation 24V A.C. Power Source| 4
/r 1 Q - Heat loss or gain F————
= A - =1 = e e
“ o p Room
B o — k
| s e |
_____
a- Sideview of experimental room. b- Control diagram of the experimental
room.

Figure 2. Sideview and general control diagram of the experimental room [14].

3. CLASSIC (CONVENTIONAL) CONTROLS

Room with a heating / cooling device is placed. A humidistat is placed in the return air duct and
independently controls the moisture from the thermostat. Classical controls the return air is completely
activated again. Temperature 21 °C and 40% relative humidity in winter conditions, the summer
temperature is 24 °C and relative terms in what is determined as 50%. The air conditioning equipment
control, giving power to the coil is provided by thermostat and humidistat. It is located in a typical
system [11, 12].

4. OPTIMAL CONTROLS

Optimal control system uses the same hardware and control equipment. Relay pin connections,
by making according to the conventional control method, performed in a computer control. Transmitted
through the relay output inverters and energy are applied to the computer. Consequently the overall
control loop diagram of the computer shown in Figure 2b. Air velocity with indoor and outdoor
temperature and relative humidity, measured for optimum control. This output is taken as variables volts.
System by applying appropriate and modern control theories are controlled by the computer..

5. CALCULATION OF ENERGY

a. Determination | b. Calculate energy | c. Calculation of energy load.
Energy efficiency. cost efficiency.
Energy uss Energy cost Q N z:::1 Ki Si (T - Ti] * : g (ﬂﬂjh (3)
M, Zm @ | n, = m 2
Energy cost = X (energy used, kJ)(Energy cost,
$/kJ)
d. Energy use function: £ (f,q,m) = e, (f) + e,(g) + e3(m) (4)
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6. COMFORT CONDITIONS

Multivariate mathematical model of the dynamic behavior of the system is installed. This model
is developed within some limitations. Ensuring comfort conditions with these limitations is the most
important limitation. Comfort equation was developed and adopted by ASHRAE maodified form it is as
follows [13].

f [:Iclffclfﬂuf ‘TF? ?.:J;,,., v, T’ 'PWF ij =0 (5)

The first four parameters can be given as values for the activity and clothing requirements and is
considered stable. In most cases can be written as Tr, and v, are variables respectively T and v terms, or
may be equal. Also it is used for Py, variable w. Even Py, value of ¢ can be written in easily breed.. In
that case, the comfort of the rooms will look like equality or comfort requirements. For a given garment
and activity conditions, the general equation can be reduced to a function of three variables can be
rewritten as follows. [11, 12].

fmw. T, @) =0 (6)
Figure 1a comfort zone for moderate activity and light clothing has been adopted by ASHRAE.
Limits of the comfort zone are shown in Figure 1b.

7. DETERMINATION OF COMFORT REGION

Figures 1a and 1b as shown in the comfort zone, 0.20 < ¢ < 0.80, 0.1 m/s < v <1.5 m/s it is
limited by. Comfort conditions, provided that it is determined to stay in the region ABCD shown. To
ensure comfort conditions need to provide specific air velocity in the given T and ¢ values. This
correlation can be taken from ASHRAE publication. Until the ABCD comfort of diagonal v, ¢ and T are
given below [14].

A =(0.10, 0.80, 18.90) ; B =(1.50, 0.80, 23.00) ; C =(0.10, 0.20, 20.10) ; D = (1.50, 0.20, 24.20)

A-B between: ¢ = 0.80; 0.10 <v <150, v =0.01863 T — 1.07493 T2 + 20.75681 T — 134.03082

@)

C-D between: ¢ = 0.20; 0.10 <v <150, v =0.02253 T3 — 1.39050 T2 + 28.70684 T — 198.10089
(8)

A-C between: v=0.10; 0.20<¢<0.80, T =-0.0185 ¢ + 20.44
C))

B-D between: v=1.50; 0.20<¢$<0.80, T=-0.0194 ¢ + 24.56

(10)

m and g the energy index has a value of is as follows. [11, 12].

0622 d,@ "2, 348.285 A v (1-7)

m= (w— p—g, xsfla ) T+rT,—1)

(11)

_ 348289 dvil-r)
T Tr(t-T)

0.622 iq

[epa(T—To) + Wity T+h, —

(cpwTa+h ) JJ+KS(T—T,) (12

.P_.;.g_

79



IV 155360)53MAE0LM 153IB60IGM 3M6BIGIEGNS
! JVINTERNATIONAL SCIENTIFIC CONFERENCE

8. DEFINING THE OPTIMAL CONTROL PROBLEM

Optimal control problem consists of two stages.

1- The control vector must be determined so that a minimum of energy use for given external
conditions and proportions. Founded done in 30 minutes as a static optimization of this procedure
is appropriate for this system. Founded done in 30 minutes as a static optimization of this
procedure is appropriate for this system.

2- Disturbance of the vector control and thus requires replacement, it must be replaced with the
specified value so as to minimize the performance criteria defined around. Dynamic optimization,
calculated at the end of this period are canceled and a control vector magnitude 5 minutes must be
sent to the system. Near optimum conditions calculated to remain in the first phase of the system,
feedback control is required. To feedback-control the energy consumption must be minimized.
In this case, the step of determining the optimal feedback gain of the system linearized model.

8.1 STATIC OPTIMIZATION
Energy use, outdoor, return is calculated for air ratio and room conditions. If the outside air in the
comfort zone, so it should be mixed with room air. In this case, the use of energy (q = 0, m = 0) can stay
in the comfort zone. Outside air is usually outside of the comfort you are eligible for the minimum
energy consumption, v, T and ¢ variables fall within the boundaries of your comfort zone. These
guidelines limit the optimum value on the basis of comfort, located using research methods. The
following actions will lead us to the optimal solution.
a- Are known values T and ¢a.
b- Figure 1b and as set forth by equation (7) and (10) a selected point on the limits defined. 0 <r <
1 r staying in increased limits apply. Equation for each value of r (11) and (12) using g and m,
equation (4) using the found. Wherein the minimum ¢ and has a corresponding value of r.
c- Will be moving over the border point and b same as in small increments is frequently repeated. ¢
is selected among those found in b.
d- As a result, the minimum value of ¢ and the corresponding, v, T,¢ and r obtain the optimum
value.

8.2 DYNAMIC OPTIMIZATION

By controlling power with feedback control to ensure optimum conditions minimized. Optimal
feedback linear regulator problem, the linearized model is developed for and applied. If the outside air is
considered fixed in a short time, or are utilized to y,= 0. This is generally considered to bring the
situation there is no loss. or it included as variables. y. variable is determined.. A change in the weather
conditions is also to be noticed, a new optimal value calculated for optimum steady state. The solution of
the optimal linear regulator problem, available in standard workbook. The problem described here
represents a special case of the general problem. Making the optimal control is possible with analog
devices. When calculating the digital control it is greatly reduced.

9. RESULTS AND DISCUSSION

In this study, the research is on using computers to minimize energy use. It can provide the
necessary comfort when it was also shown. Usually classic controls are conditioned to room amounting
to a region within the comfort zone. Thus, significant energy savings can also be achieved. However,
comfort has not been achieved with conventional controls. Methods discussed herein, as well as provide
the energy minimization and desired comfort conditions. Possible errors in manipulating the system
normalization is. The differences between the classic and the modern controls some value can be caused
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by the humidity in the air variables and possible miscalculation. In the long term, the system is used, the
average are received and comparisons are built not seen a major error.  Consequently, a significant
advantage compared with conventional control methods, optimum control methods are seen. This
ultimately means that significant energy savings. Energy savings achieved in classical and optimal
control, direct and obvious. These studies and research in the real scale of the building and should be
applied in particular in developing commercial buildings. It is possible to create a system in terms of
energy savings. Significant energy savings are obtained with static optimization. Static optimization,
belongs solely to the control system at the point of believing defined comfort zone. The use of a feedback
for it are also required.

Using optimal control methods such as adaptive control, self-tuning control and fuzzy control,
provided comfortable conditions in a room to be air conditioned. Doing so, it is necessary to save energy.
But this work should be continued and developed in the real environment by making the exergy analysis.

10. SYMBOLS
A : Room cross section, (m?) r . Air mixture ratio
Cpa . Air specific heat, (kJ/kg K) S : Room area, (m?)
Cow . Specific heat of water vapor, (kJ/kg K) Si - Wall area, (m?)
Dy : Heat generation of body per unit area T : Room temperature, (°C)
d : Exit the room air flow, (m%/s) T : T +273.15
€1, €2, €3 : Energy functions Te - Mixed air temperature, (°C)
f : Total air flow, (m%h) Ti : Temperature of the outer surface, (°C)
fa : Clothing function T : Room average radiation temperature, (°C)
fe : Fresh air flow, (m%h) Tw : Water temperature, (°C)
fm : A function Ui : Heat transfer coefficient, (kJ/m2h°C)
fr : Return air flow, (m®/h) u  Control vector, [fs, g, m]"
f.q : Nonlinear vector functions Vs - External wind velocity, (m/s)
g : A function v * Air velocity, (m/s)
h : Room air enthalpy content, (kJ/kg) \' . Relative velocity of the air and the human body., (m/s)
hg : Specific enthalpy of water vapor, (kJ/kg) w : Moisture content, (kg moisture/kg of dry air)
hw : Enthalpy of the Water, (kJ/kg) y - Output vector, [d, T, ¢]7
lei : Heazlt ;ransfer resistance of the garments, ya  Environmental vector, [Va, Ta, da]"
(m_ h C_/k‘]) o Ye : Fresh air vector, [vr, Tr, ¢r]"
k . Infiltration coefficient ) . .
. . ) : Relative humidity, (%)
m : Humidity control variable, (kg/h)
) . o : Constant, (Pa)
Ne : Cost of energy efficiency _ .
Ne . Efficiency of energy. B - Constant, (1/ _C)
P - Atmospheric pressure, (kPa) € : Energy function
Pw . Partial pressure of water vapor in humid air, (kPa) n  Ratio of heat production rate of the human
Q - Heat loss, (KW/h) body mechanical power.
q : Heat control variable, (kJ/h) A tgoelT
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POSSIBILITIES TO IMPROVE THE BUILDING ENERGY EFFICIENCY
BY USAGE OF PLASTIC WASTE
Grdzelishvili ~ A., Baratashvili M.
Akaki Tsereteli State University
Summary

For the prognostication of the project results, as well as for effective and proper development of the research
we have studied thermal technical features of wall and partition blocks, for further replacement of the existing usual
concrete blocks, produced as per “teriva” technology, with the light weight blocks which will contribute overall roo-
fing facilitation and increase its warmth stability quality.

In recent period collection of plastic waste for the purpose of its recycling has become actual, though waste-
gathering companies do not accept all kinds of plastic waste, they select them according to its chemical consistence,
as a result a great part of waste is still observed outside and in open waste disposal area.

The most noteworthy in the project is the fact that together with improvement of energy efficiency in buil-
dings, it will contribute to reduce harmful effects on the environment by utilization of all kinds of plastic waste, in-
cluding inorganic household wastes, which are spread in an uncontrolled manner in the environment. Also technolo-
gical process of recycling of the noted waste do not have any adverse effect on the environment.

®360560 60XIA0 MO0IRN0) 3(M3ITS3I MOMNIROL 3363560l
BB IOMBOL 560R0DB0O

20306909300 g., dodsgs@0sbo g, xobgsdg 3., Jumgdgeo 6.
Lododmggeml Ggdbogg®o 9boggdlodgdo

bsdammddo  s@Pgmogos Bgbosbo bsxgmo oEmgaron dmdydsgy cGodaol Jsbfsbol mdymo
bggds @ mgmGomamo  mg@Edmwobsdoyado Gogaro. 3odmygebogros s@faGoamo ;o0mol mgGdoemo
ds@g0 Jo9wgd0l 3099030960500 3obosbgsmodgdgaro ammdaas s Jogdamos bbgowsbbgs [bggol
3000393 Jo  gosbg om0 dgdammo  bowowggdol dyos@gds jombmlb ogmol ds@mgo Jdgwgdol ymgepoi0-
b 56.

bodmdsemr baragarwgds dmms Gabmoggarol ghomgbaaro bsdgibogmem qmbool bsgGsbBm w@sgo-
bsbbgdoom.

L. dglbogoamo
3bmdognos, A®MI MO®Jamol dsbobgdo Fo®ddmowygbgb  mbmgbgdyg@osymo wobsw-

84



IV 5536 0)5BM@0L) 163IB60IG) 3096BIMI6G0S C*ﬁ
! JVINTERNATIONAL SCIENTIFIC CONFERENCE //%‘0
350900l gOm-gO0 Jo@omo 3md3mbgbBl s ¢339  IMogomdbogo sM0sb Ggdbogydew
sbggfomo. m@nJamol dsbdobol 9839JB9Ombol Jodomswo dshggbgdgenos dolo mg@doyero
dod0 Jdgogdol 30gn03096@0 (03]3), O®Igamoi Fo®dmawygbl Lolo®ygomme ©obs®x -
@0 bomdml @omEgbmdol BoMEMdsl dnosbo® obsOx g Lomdml Gosmgbmdslmsb.
dobo mgm@oygmo 36093bgemdol gosbyo®odgds begds dobdobols opgsey®o mg@dmeobs-
dogn®o ogerols dsboboomgdgan F9d@oegddo Iygds Lbgyeols doGomso mgdmeobsdoysy-
G0 3505393900l 360dgbgemdoms dJobggom. sdslmsb 3bmdogros, G™A bligbgdymo 3o@o-
d9d®go0ls 360dgbgemdoms 2sdmygbgdom sagogeo  mg@dmobsdogydo ogeols osy@o-
doobsz dgodangds  (30geoll mdds-b woagbs gy®gmfmwgdbymo a®dsgogzgeo dgomwon.
dopomoms dmgoygsbm m@mJeols dsbobgdolbomngol wodydeggdya Mgbzobols oge0l, Gm-
dgero aodmbobymos 1-go bobobby (omdmwygboa TS ©osg@sdsby.

7 8 o
0.00 2,00 4,00 .00 5.00 10,00

Ab@fedos [/ 3 pfem]

bob. 1. Mgbg0bols 3030 mO® Jendsamgsbo @obswas@obsmgols

Fomdmpagboano  Ggbzobol (ogeol md]s Fo®dmgdsdo gobbm@dzogmgdae & 960-
3960 300md96Tdo dgoagbl s@oxdg@gl 35+45 %-b. wosbanmgdomn gl Lbowowg doowgds 0y
0-1-2-3-4-5-6-0 RBoOmmdl Jggogodegosm 1-2-3-4-5-9-7-1 go@mmomsb (bosbsbol dobgwgom
0,38-05). bognm g 3ogeo dbm@me Ggbosbo m@ndmol s@gdo gobbm@dzogmogds, Gm-
3003 gL Foomosw s@ol bohggbgdo, 35Tob sbsgmpoy®o Rodmds, by 0-1-2-3-6-0 go@-
0mdo  gBo0gdoygmo 1-2-3-6-8-7-1 go@mnmdmsb dgoagbli 0.23-U, Goi 2030 gbom ©ods-
o> Mgbzobol 0gemol  sbogrmyoy® dobobosmgdga by s dBogoo Fenols gobdogarmde-
‘do sbgmo 3ogeoli 3G5JHoggeo aobbm®Eogmgds s@sgoms® 0bFgdgll o6 Fo@mdmowpgb-
©s.  5dols doGomswo Jobgbo  ogm Lombol §bggol dmds@gdol 0-1 3Gm3glbdo Gyddomby
©sbsbo®xgbol Lowowyg, @o3 Jn@osbse (ogmol sdsgo md3-b 3oMmdgddo Loglgdom
doygwgdgeno oygm.

05b5dgMMgg 300mmdgddo, ddoggdo gbgdagdogago j@obobol gomsmgdsdo, Lodse-
0nggerml  @g9dbogydo  9bogg@lodgdol gbgdgools sen@g@bs@oymo s SASAMO©O307E0
Tgotmgdol bodgibogdm-33egzom @odm@s@m@osdo ©sdydogos s dgoddbs Lombols sm®-
0 Jagdo-3mbpgbloool dmbsagergmdom  dodwobstg 3OmEglgdomn dmdydsgg m@nJaols
3067565, @M3eols mgMdmeobsdogy®o 3ogeo doneosbo @gbosbo boxgHho m@mnJamol s@g-
dos dmmogligdygmo s 3mblG®YJEogme doenbg dod@ogos. ol 5@ Loko®mgdl Gyddml
ob 3md3Mgbmal (bggol sbsdomengdams. 53 dobbom godmygbgdgmos Lom@mJargdger bg-

300Dy L3gEosmydo s@sboano godoms®yao LoliGgds s {bggol dmds@gds brgds
3o30g @m0 s{bgg0l bodx by, sdobmab bligbgdbyao dobfobs o@ dgooglh Imd@sg 3g56-

85



1 2-..5 'O' E; +

bob. 2. sm@m Jangdo-3mbegblsEoom 3mdydegg 3sbJsbols mdydo igds



IV 155360)58M@ 0L 1L53IG60IG) 3M6BIGI6G0S (ﬁi
! JVINTERNATIONAL SCIENTIFIC CONFERENCE i

P max Z - T v

P min - T min
=7

oY

v

bob. 3. Bgbosbo boxg®o m@mJmols s@gdo gobbm@oge gdygemo ooy
0gHIME0bsdogy@o 3ogmo PV s TS @oog®odgdby

Fgodoao 1 sbobogl dmdgbdl, GmEs I9ds Lbgymol 3mbegbls@o gbgds sdom®-
0nJagdganl, 5b9 bgos 3gogel (3mboios 3 bob. 2-bg). 53 9g0bslgbganbyg s@OLgdyeo 3o-
3ogno@ymo  LHOYIH YOS 9bObggeymnl §bggol dodgdsl Lombol aomdmdslimsb ghmswe
(30m3gbo 1-2). sdom@m e gdgen 3909l bgdmwsb Lomdml sfgeols Lomdml @s0dg Fysmm
©s dofmegdgemo Lomdml bodx by 50dmdl Jodogs®gddo dmmoglgdoym Lombgl godogs-
GO0 ©o(bggol, Pmax-ol dglsdsdols woymomols §gd3g@o@g@sdeyg, Golsi dmyggos gosdo-
oMgddo s@bgdymo Lombols LYo sm@ndmgds ganslGogdo ggomol godgdgs ©s ao-
QoOmmgdols 3gdomdols g ygangds (3Omzgbo 2-3). mGmJmo jmbegblo®wgds  asdg9@ogo

g gbBoyg@o  ggeemol bgos bgsdodby wo [bygs godwgds Pmin-sdpg  gmbgblsiools
Lomdm gosgigds godgdml gansliGoydo ggoaol gogeom (3@misgbo 4-1), boanm jmbogb-
Lo@o g@mgegds gaoslBoyg®o ggomol bgos bgosdodby o bOymo gmbwgblo®gdols dgd-
09y 33eog dggbgos sdom@mJargdganls godogs@yga bE® PG u®sl, Gol dgdpgasi (303800

dgmegds. gaosbBoyg®o ggoeols dgmag dbodgl s@lgdymo 253530390980  bodyomgdo
hggb 300mdgdTdo godmygbgdymmo agdmbos godwobodyg Fysaro.

—_____,_—-""

L 0300 bﬁ)bm.-_______...--"""""—-

i

!
3

2 3 4 5 3 7 8 9 10 11

p, 0360

bob. 4. 39Ts Lbgymol sm@m Jagds-3mbegblsizoom Indydsgg mdyg@o dsobdsbols
03]3-L mgm@oygao 360dgbgermdgdol go®mgds 0dsgg B9d3gMs@dge 0bdg@mgoe do
A8y dogg 3oMbml 3ozl m3fs-bmsb

Fomdmea gboeno 30gemols 03]3-b gobgo@odmdm gm@dyaom:

Xq, ('H‘ri'l:maﬂ - 'i;‘r:'man]

Ny = 1- T T
tpmax Lpmin
ooz - X4 m@ondwmols Lodd@smol bodobbos TgdBoado 4, bogom i Fo@mdms-

87



IV 5536053 0L) 15533G60IO 3(I6BIHIEGNS Cﬁ%
! JVINTERNATIONAL SCIENTIFIC CONFERENCE //%‘0
296L  Lomdmdgdiggermdsls dglodsdols bg390bg Lombols (s0bodbyeos ghmo ‘-om) ©o
JdGo@o box go m@mJmobomgols (s@bodbyemos m@o “-om).
ROAOIY@om  2oobao®M0dgdygemo Igogygdo dmygobogros  bob. 4-bg. odgg go®gdolomgols
dmyggoboanos 03539 Ggd39M5@ YO Y ©os35bmbdo dmIydegg 3oMbml ogeol md]s-b 3603-
3b9e0mdgdo.
>@bobodbogos, M bgdmmblighgdye @sdm@sGM®M0sdo odbowgdymo ©s
3odmaeogo 0dbs s@{gdomo mdy®o obdobol ModmEgbody 3GMABME030, O®dgun-
05 20dm(3gdds bom@o® ssslF Mgl domo Jdgpomybs®osbmds.

4. ©sbggbs
ho@Bomgdygamds sbogrobds bodym, M3 sOLgdyemo m@mJwmols dobsbgdols
03]3-b Ogomy@o 360dgbgarmdgdo dglsdsdols 3o@bml  ogeol »d]s-b Lowowols

sobenmggdom dglodgel dgowagbgb. hggbl dog®d ©sdbowgdbyamo s g®ogo @odols
dobJobols m3J3-3 4 %-L goosko®ds, Mo 3oMbml dglsdsdolbo ogmol md]s-b dg-

9d3bgel dgeEygbl s po@g3gamo dmwg@bobogool dgdwgy Jogg AB@™ dopseo

g g0l Jowgdss Jmbogrmebgeo, Mol dgdpgasi aoefgtomo m@mjemols dsbsbols
3M5JBogmo aodmygbgds goyme dobsbdgfmboeno 0bgds.

ANALYSIS OF EFFICIENCY OF THE STEAM-ENGINE WORKING ON A WET SATURATED STEAM
Gigineishvili G., Machavariani E., Jikhvadze M., Ksovreli N.
Georgian Technical University
Summary

The paper describes the thermal scheme and the theoretical thermodynamic cycle of the steam-engine wor-
king on a wet saturated steam. Created the formula for calculation of the thermal efficiency coefficient of the pre-
sented cycle and comparison calculated values with efficiency of the Carnot cycle, at different pressures.

Work is funded by a grant from Shota Rustaveli National Science Foundation of Georgia.
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STEAM-ENGINE WORKING ON A WET SATURATED STEAM
Machavariani E., Gigineishvili G.
Georgian Technical University
Summary

The paper describes the simplest scheme and working principle of the steam-engine, working on a wet satu-
rated steam.

It is suggested, that the heat engine working on the presented scheme, may have some practical usage in pro-
cess of solving problems of effective development of low-temperature thermal energy sources.

Work is funded by a grant from Shota Rustaveli National Science Foundation of Georgia.
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HIGH-TEMPERATURE THREE-PHASE CRYOTRON ADJUSTER
WITH SEMICONDUCTOR CONTROL
Kokhreidze T. Kadagishvili G.
Georgian Technical University
Summary
The paper deals with high-temperature three-phase cryotron adjuster with semiconductor control. The device
includes a first roll, performed with conventional cables, the second roll, produced with wire superconducting cable,
three-phase cryotron adjuster; Three-phase thyristor adjuster used for controlling cryotron adjuster .
Cryotron switch element is made of wire superconducting cables, with magnetic field localized among them,
which substantially reduces the costs of superconducting cables of cryotron windings.
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LIMITATION OF SHORT CIRCUIT CURRENTS OF SUPERCONDUCTING ELECTRICAL
APPLIANCES WITH SUPERCONDUCTING CURRENT LIMITER AND ITS CALCULATION
IN TIME BY INTERVALS
Kokhreidze T. Kentchoshvili G.
Georgian Technical University
Summary
The paper deals with nontraditional means of Limitation of short circuit currents of superconducting electri-
cal appliances, based on the use of quick superconducting current limiter, which works on the basis of non-linear
current-voltage characteristic, when the superconductor resistance changes depending on current size, which makes
it possible to limit the impact as well as the established short circuit currents.
As an example, superconducting turbogenerator protection is considered , electromagnetic processes equati-
ons are obtained and calculations in time by intervals are conducted.
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ELECTROMAGNETIC TRANSIENTS IN THE CONDITIONS OF JOINT OPERATION OF WIND
POWER PLANT AND THREE-PHASE CONTROLLABLE BRIDGE RECTIFIER
Papidze Z.
Akaki Tsereteli State University
Summary
The paper is aimed at mathematical description of electronic transients occurring at the wind power plant
and in a connected single conversion system. The methods of complex and backward transformation of variables
have been used in this work. The equation of the dependence between the output direct voltage and complex net vol-
tage has been obtained.
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ABOUT THE VOLTAGE ASYMMETRY EFFECTS IN POWER SUPPLY NETWORK
Tsereteli K., Pirosmanishvili G.
Georgian Technical University
Summary
It’s discussed the impact of the asymmetry voltage on power supply network elements and users. It’s shown
that the losses caused by the asymmetry of the network elements are quadratically depended on the level of
symmetry. It’s indicated the increased data of losses caused by the voltage asymmetry in non-synchronous engines.
It’s mentioned how is decreased the service life of asynchronous engine while asymmetric power network. It’s indi-
cated that voltage asymmetry with the asymmetry coefficient 0.1 causes the reduction of service life of isolation in
transformers by 16%, at the same time leads to a distortion of the voltage and the additional voltage loss. It’s dis-
cussed the schemes of transformer windings connection in terms of zero-sequence current pack. In time-table it’s
mentioned the dependence of power losses in powerful transformers from asymmetry coefficient. It’s noted that it’s
necessary to be evaluated and controlled the phase shift between the different sequences of voltage during the opera-

tion of power supply systems.
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ESTABLISHING WATER CONSUMPTION VIA NATURAL MEASUREMENTS WORKING
OF BAKHVI 3 IN VARIOUS REGIMES
Lomidze I., Khelidze G., Chubinidze Z., Samsonashvili P.
Georgian Technical University
Summary

As number of employees are limited at small hydro power, the measurement of the permanent natural water
consumption is difficult. The conception of the said is possible via instrumental measurement of water consumption,
working in various regimes and establishing proper theoretical approach between consumed water and hydro power,
that will give opportunity to the staff to control water consumption constantly and in case their inconsistency to take
proper measures. According to the said, we have instrumentally measured water consumption, working in various
regimes of Bakhvi 3. With this aim, hydrometer alignment was appointed at hydro power tank, at exit of derivation
channel, where 4 speed vertical were fixed and at three points local speed of water was measured via hydrometer tu-
bule, in various regimes of hydro power working. The water consumption provided to hydro power was defined as
the difference between water consumption flow in the pressure tank and flow out via spillway chute. The latter was-
defined by spillway approach according to the pressure measured in depiction. Water consumption properties were
established. The following theoretical approach between hydro power properties and water consumption of hydro
power was established:Q=-0,0472N?+1,1638N-0,9162.
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POTENTIAL DIRECTIONS OF MASTERING EXISTENT ENERGY RECOURSES IN GEORGIA.
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NONTRADITIONAL RENEWABLE RESOURCES - THE ALTERNATIVE FOR ECOLOGICAL
PROBLEMS’ SOLUTION
Vezirishvili-Nozadze K.,.Zhordania Ir,.Mirianashvili N, Lomsadze Z., Nozadze T., Tsotsonava-Durglishvili T.
Georgian Technical University
Summary

The causes of ecological damage arising from burning organic fuel in the World are analyzed in the article. One of
the perspective ways for reducing such ecological damage is considered by the authors the using of non-traditional,
renewable energy resources for receiving heat and electric power.
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ORGANIC LIGHT-EMITTING DIODES (OLED) AND THEIR USE IN MODERN TECHNOLOGIES
Katamadze I., Nakashidze V., Kapanadze T.
Akaki Tsereteli State University
Summary
The paper dwells on chemical composition of modern organic and inorganic light-emitting diodes and areas
of their use. The paper describes advantages and disadvantages of OLED technologies and prospects for their further
development.
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THE EFFECTIVENESS OF NET-ACCOUNTING IN HYDROPOWER
Nemsitsveridze M.
Georgian Technical University
Summary

In the modern era, when the energy-environmental problems are brought to the fore, the maximum use of re-
newable energy is accorded great importance. In this regard, many incentive mechanisms have been introduced in
many countries worldwide.

The paper dwells on one of such initiatives for the necessity of adoption of net-accounting in whydropower,
which represents the traditional and widespread policy for the development of micro-capacity electric power plants,
which is aimed at promotion of micro-capacity electric power plants in Georgia.

MODELLING OF AN EXPERIMENTAL ROOM TO WORK WITH MINIMUM USE
OF ENERGY

Assistant Professor Yilmaz AKGUNEY
Department of Energy Systems Engineering, Eregli Faculty of Engineering and Natural Sciences,
Necmettin Erbakan University, 42310, Eregli / KONYA, TURKEY.

The aim of this study is mathematical modeling of a variable volume control for the use of the least energy to be
conditioned at test room conditions. In an environmental space to be conditioned, together with energy savings and
comfort in keeping human health or the appropriate level of industrial purposes is expected features. The air-
conditioning will be controlled volumes; homes, offices, greenhouses, are environmental spaces such as sea and air
vehicles. This rooms in the desired conditions in the air conditioning system can be provided with different energies.
The goal is to minimize the system energy costs by keeping the comfort conditions. The problem addressed in this
study, temperature, humidity, air velocity and air ratio includes variables. Thus comprises a multi-input and multi-
output model of the enclosure. In this study, the test chamber was established multi-input and multi-output as a real
system. Dynamic equations expressing mathematical model was established between the variables here. Air
conditioning systems, modern and operation in the case where optimum control techniques using a minimum of
energy expenditure and has been shown to be able to control.

1. INTRODUCTION

This work laid the foundations of the past [1, 2, 3]. System developed with analog simulation [4,
5] or by analytical methods. [6, 7]. Then, using a simplified frequency response [8]. Energy
saving was ensured only with temperature control [9, 10]. Enthalpy by C.E. Bullock control
mechanism was developed. None of these studies have failed to keep the room in the comfort
zone. These studies further taken by A Kaya is achieved by keeping the energy minimization of
the volume of your comfort zone [11, 12]. This study was developed on A Kaya model.

In a room to be air conditioned, with energy-saving comfort it is also important. Studies made
here of an environmental room comfort conditions relate to ensuring energy saving together. To
achieve this, the system of multivariate mathematical model is described here. A simulation is
presented by improving the performance index. Comfort conditions, references [11, 12, 13, 14,
16] are shown.

2. DEVELOPMENT OF MATHEMATICS MODEL

Controlled chamber shown in Figure 1. Temperature, relative humidity and air velocity cannot
be independently controlled. In case of a control function, which has a negative impact on the
other. This allows unnecessary deviations and fluctuations.
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Moisture Balance Equation
Moisture balance mathematically for the system shown in Figure 1 can be written as follows.

Dif ference Supplied Humidity Humidity .
of humidity| = | water |+ |of entering | — |of exiting|; Vp ﬁ =mtwpo f-wpd (8)
in chamber rapor air air

dw _
dr

Energy Balance Equation
Energy balance can be written as follows for the considered control volume.

fofﬂ"?"ﬁ‘ﬂﬂﬁ‘ 5 B E-ngrg} o E‘?"lé"?"ﬂ_‘}-‘ Eﬂ,g-;r'g}r ﬂf
upplisd ek
of energy | = [ energy ] + m‘lté‘?" ':"13 + |of water| — | exiting
in the space vapor air
dh
Ve =qtpfh+tmh, —pdh—0Q

ar ETW fE Aw ﬁ: T +wlh, + e, ]";I_.i' [y + 6 T) = FTw.
dr [rl:' =t o, u}f+ tmh, —Q/= (Cpe T o W) V (£pe + o, W) o

fK,_m Tu+‘r—ifa—.=1w,}_ g = falxy Xp Xo g g g Ve Vo) = fe(Vow Tom A0, 6, T2 ) (9)

_ I.mkage]
energy

% =%y = {xl,x:,xg,ul,u:_ug:}-‘e, }’c} =fr=V.w.qmT, @ L. w.f.T.Av) (10)

(10) a simplified case of the Q value in the equation can be written as follows [11] .

e o=t (11)

CR.Ry P CR. Ry

e _ 1 .o Y OE o
Q= R, CRy IDT(}E ar

The expression of heat loss in a continuous regime will look like.
Qs = 2imn (T-T,)=US(T-T,) (12)

Velocity (Continuity) Relation
Control within the volume and the continuity equation can be written as follows for the air.

v=lE = w e W =RA T T w ) (13)

Iz -]

(13, 10 and 5) the equation (1 and 2) can be written in the statement numbered. Linear systems
(3 and 4) is given in the equation. This line is Jacobean matrices can be found by linearization.
The block diagram of a linear system is given in Figure 4. Here is 6(s} = HI;* — A] "B, transfer
function matrix. (1) The first term in the equation, you can put in place the following link in
terms of simplification.

¥y = @y3%; + Gyo¥y + Gyp¥g + Byt + Byglis + Byglip + €19V + CagVer + C1aVen + d1yVar + G2V + diaVas (14)

Energy use is expressed as follows.
#f.q.m) = e, (f) +e,(q) + e;(m) (15)
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Figure 2. Comfort region for medium

Figure 1. Controlled room [14]. activity and light clothing [13].

Wherein "r" is set to minimize energy use, and f, g, m acts directly on the value. The optimum steady
state is calculated. Static optimization is applied to it. Here, it is essential to remain within the comfort

zone, as shown in Figure 2 [11, 13, 14]. In to equation (3) ye using %: F x + Bu provided. The
optimum conditions to minimize deviations from the index can be written as follows.
]= %J’r:”[x'-rcp x + u"Rujdt. Wherein Q and R matrix unit definition and « = —R~*BTK x shaped. Matrix
K, which leads to the following link fixed. -k F—FT K — Q@+ K BR™*BTK =0. The block diagram of

Figure 5 gives the optimum control. K is constant, is possible to perform the optimum control of the
analog and the device.

Controlled System

100
Ye(S)l i‘fa(s} Iszl() 1/sﬂl

0 01/s

f e i

Inside FL% Qutside Ufs) Y(s)
Ri1 Rz :
Uy 7 [ 7
5F kS RS 5K
T T d T2 T. 4' -R‘IB’{K Fﬁ‘ Ea. 16
0 s 0 *a Controller
l: Ca=58Lacap,

Figure 3. Heat Figure 5. Optimum control scheme

Figure 4. The block diagram

[11, 12].
of linear systems [11, 12].

transfer section [14].

3. SIMULATION FOR OPTIMAL CONTROL

Optimize for optimum control is applied to this model of Figure 1. In this model, experiments

and applications made according to the result corrections and additions can be made more
convenient.
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Structure Model : B model shown in Figure 1 has the following parameters.

ks =0.5ki/hm°’C T, =20°C

Room parameters

Air entering
Specifications

-30600.5 kJ/kg

Energy use
function values

er = 7.558(10"%) kJsZ/m? T=19.59°C
S =10.8m? fi =50 kJ/m?h°C | T.=18°C Heati.ng gq =1 ¢ =0.46
ca=25klkg’C  fo =30 kI/m?h°C | ¢, = 0.50 Cooling ¢’ =-037 v =0.10 m/s
pda =500 kg/m® A =2m? r =0.50 Humidification em?g5 ik f =0.197 m¥/s
—_ —_ 3 H H —
Lg=0.018 m V =36m (% 50 outside air) | . idification ¢’m= g =0.4069 kd/h

m = 8.8(1073) kg/h
€ =0.4136 kd/h
Optimal room
conditions

Linear Model : Room firstly; B, C, D, H, H, A, M and F is given by the optimum conditions for
given values of the matrix elements.

220108

=0.128

0 0147 0.158 TI0.106 U T =0.390

A=| —10.758 —121114 35133,34: 5195  99.640 1533.063 c=| 5195 0.073  —769.241

l-2.4710%) o —5.555 BE(107%) 0 101.147 B5(107%) T7.5(10°%)  0.307

y O 0 z T T (e j 0
D=0 1204905 0 H=|0 1 0 H|o 1 o

Lo o o 0 —634(107%) 3.87 | 0 —3.28(107%) 4047

1 T T 0z T 0 071 —7EAT 1%
E=|0 52609 —0.163 M=[H][El=| 0 502808 —oIBHA+CM=| —-9719 —1210622 351F3.68

0 —63(107%) 0.497 0 —0.00172  2.pES —3.2(107%) —5.2(107%) —G5.548

dx

=
dry
dt

=0=v—0173T + 4141010 % )w + 5f = v = 0.173T —4.14(10 % w - 5f

The last two state "v" if you would have put in place as a result.

day _

dr
4 _
de

—1.144(1073)T — 5.548w + 0.017f + 101.147m

—12107.906T + 3518.72w + 53.793f + 99.640g + 1533.063m
(18)

Equation (17) and (18) together it is concluded that when written.

F x + B« in its statements, % = 0 when the first case would be as follows.

(16)

(17)

dI:

dt
dIg

dt

=F1|;-§;:|+Blu F;|_=

—1.144(107%)

12107.906 331

—a.

8.72

o248 By

0.017

=[53.?'§13 09,640 1533.[]63]

0 101.147

]= fj’rf[x‘fc;: x + uTRujdt in its statement, Q and R are used as the unit matrix and

—-KF-F E-Q+KBR*B"K =0 K has the numerical methods of expression. u =—-R™*BTK x 1t

expressed "u" can be written.

1 00
010

1 0] pe
| 0 0 1

_ [4.105(10-53 1.152(10~%)]
— 5201074

2.80

2(107%)]

W= —R- BEK[:] =N E]

'?:[n 1

Here matrix N is located. "'u

is placed instead of the value to obtain the following results.

—0.0022 —-0.0062 E:]_
N =|-0.0040 —0.0114 il
—0.0746 —0.4400

[F; + B,N] [::]

[F + BN [

3430.89 ]

5457  —50.05420

This solution gives the optimal trajectory. Deviations are x.;

The solution has the following relation of the above expression.

[o]= e[

: 95{ﬂ=[
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~_’£iu':t:] = 1,002 1220L0230 _ 0 001732 7L {.Eiu{i':] = 234.5{_5,—1::01_.0:2r _ g—TL.E-t:I
‘-"Ei:i{t:] = 6.22(104)(+e 12010 _ 0 001732 7E5Y) | g,,(1) = —1.78(10"%)g—1I20L02I | 4 npagTLE

(19) contains the following statement from the movement said.
x3 =0.03018¢ 715 — 1,03045e 12010581 . 4. = 0.01606e 75" — 0.0006398e~ 1220103t (2()
Equation (16) and is now obtained.
x, = 5.104(107%)g~ 745 _ (.17883 g7 12201023 _ 53¢ (21)
X position in the optimum conditions x = O state is the control vector that moves. This
expression vector v has said there is help. When the value of f, f = f u; instead of us is used and

u equality, equality (21) has the express X1 in the statement.
uy = 2.2823(107%) e TP _ 4 329010 %)e T [ uy = 4.217(107F)e LI _ 4 358(10 F)e T

uy = 0.0772e W2V _ g 916010 e~ /1t 1y = 1.1839(10™He™ 13 — 0, 19024 o~ 12U

Control variables, the air flow is the amount of heat and humidity. System (state) variables, air
velocity, temperature and relative humidity (and moisture contents) values. Optimal curves and

behavior over time of these values are given in Figure 6.
X,

A State Vector
10 -\
Rk v X1 Air velocity ~— mmmmmm————
ll {x} = {T] = {IQ] = {Air temperature — — = =— =— = =
J f | w X3 Humidity ratio — = =—=-=—-=

_il r
7 / Control Vector
i/
Sy S fe Uy Air flow rate = = = =———
9 E\ll fu} =yq( =% =1 Heater output — "= "= "=
- m Uz Moisture added — " " — ""— "
-10 4

Figure 6. Control and stete vectors the optimum curves with respect to time.
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4. RESULTS AND DISCUSSION

In this study, in an environmental room climate control, minimum energy use and provide the necessary comfort to
the problem it was investigated. Multi-input and multi-output closed room as a real system has been established in
experimental conditions. The system output to clean the air is given back to re-enter at a certain rate through the air
circulation.

At a given level of activity and ensure the comfort conditions and energy needs for essential clothing to minimize
the problem, temperature, humidity and air velocity variables, cases are selected as variables. These variables
change as a function of time was examined at various mixture ratios and a climate. The aim here mathematics of
change according to the time of the state variables of the real parameters of the experiment is to compare the model
fitness room.

Multi-input and multi-output supplies for experiments established as a real physical system, the dynamic
relationship between variables expressed and nonlinear mathematical model was established. Simulation studies
show that the stable behavior of the system is high persistence behavior. When installing the system mathematical
model, thermodynamic properties of mixtures and assumptions made to simplify, was included in the equation.
Nonlinear vector functions, linearized around a given value of the components of vector and linear matrix elements
were found.

Significant savings are obtained with static optimization. This is, to control the area around the point within the
defined comfort zone with static optimization, it means of feedback control methods can be used. So, out of the
inlet air to be mixed with air provides less energy and spend time during the operation of the system.

An optimal control problem for a specific simulation model, developed and examined the behavior was determined
to exhibit a stable behavior of this problem. Figure 6 shows the optimal curve and control the behavior of the state
vector. These results are very promising. It is seen that the modern control system is an alternative to the classic
controls. Work on this topic should continue improving in the real environment because of its importance.

5. SYMBOLS
A : System matrix, Room cross section, (m?) P : Atmospheric pressure, (kPa)
a : Duct cross section area, (m?) Pw  Partial pressure of water vapor in humid air, (kPa)
B : Control matrix, Q : Heat loss, (kW/h)
C : Entrance air matrix, q : Heat control variable, (kJ/h)
Cpa . Air specific heat, (kJ/kg K) r . Air mixture ratio
Cow . Specific heat of water vapor, (kJ/kg K) S : Room area, (m?)
D : Outside air matrix, S : Wall area, (m?)
Dy : Heat generation of body per unit area T : Room temperature, (°C)
d : Exit the room air flow, (m%/s) T : T +273.15
E : Entrance matrix, Te - Mixed air temperature, (°C)
€1, €2, &3 Energy functions Ti : Temperature of the outer surface, (°C)
F : (F=A+C M) state vector, T : Room average radiation temperature, (°C)
f  Total air flow, (m*h) Tuw : Water temperature, (°C)
fu : Clothing function Ui : Heat transfer coefficient, (kJ/m2h°C)
fe  Fresh air flow, (m*h) u : Control vector, [fe, g, m]T
fm - A function Va : External wind velocity, (m/s)
fr : Return air flow, (m#h) v - Air velocity, (m/s)
f, q : Nonlinear vector functions Vy . Relative velocity of the air and the human body., (m/s)
 Transfer function matrix, w : Moisture content, (kg moisture/kg of dry air)
9 + A function _ y : Output vector, [d, T, ¢]7
H - Output r.natrlx, Va : Environmental vector, [Va, Ta, ¢a]”
h : Roor.n.alr enthalpy content, (kJ/kg) Ve - Fresh air vector, [Vi, Tr, o]
hg : Specific enthalpy of water vapor, (kJ/kg) 0 . Relative humidity, (%)
hw : Enthalpy of the water, (kJ/kg)
. - o} : Constant, (Pa)

loi : Heat transfer resistance of the garments,

(m2h°C/kd) B : Constant, (1/°C)
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FEATURES OF THE PACKAGE INFORMATION EXCHANGE IN NEW GENERATION TECHNOLO-
GIES OF THE MOBILE COMMUNICATION
Burkadze T., Basilashvili G.
Georgian Technical University
Summary

Because of the resources allocation need and the structure, frequency space planning algorithms are widely
researched in LTE system. In the multiuser LTE network packages, planning algorithms can be efficiently used thro-
ugh frequency and multiuser diversity mechanism. Frequency diversity refers to the simultaneous use of the number
of sub-carrier frequencies, in order to overcome the effects of the selective frequency attenuation. Multiuser diver-
sity allows the base station to select the mobile stations with the best radio channel conditions. The difficulties du-
ring the planning of packages exchanges could be solved by using QOGS scheme, which uses the adaptively and in-
telligently selects the planning algorithms from existing group, instead of the use of a specific algorithm, which in-

creases the resistance of the unstable mobile network to the environment.
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RADIOFREQUENCY PROVIDING PROBLEMS FOR 5" GENERATION MOBILE NETWORKS
Makharadze S., Beridze J., Kortua T.
Georgian Technical University
Summary

If at present, the base station serving several hundred simultaneous connected devices, in the coming years
the number of devices will increase for spread machine to machine (M2M) communication. In some cases, the base
station will process simultaneously accepted data from to 10 thousand devices. This requires development of new
nodes, which will be able to manage networks, also modernization of support infrastructure. Considerably the large
area coverage with high-speed, low delay and high reliability is impossible to achieve by low-frequency band spec-
trum (to 6GHz). In 5G networks higher (ultrahigh) transmission speeds reach by very small time’s delay available
only by ultrahigh frequency ranges above 6 GHz. Using of such frequency bands will play an important role, it will
become an effective tool to increase capacity in intensive loading areas.
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DIRECT INFLUENCE REASSIGNMENT PROCEDURES FOR QUALITY MOBILE NETWORK PER-
FORMANCE
Shamanadze O.,Shamanadze G.
Georgian Technical University
Summary
Depending on the conditions of the mobile operators are faced with the increasing popularity of the service is not a
simple task, reset the parameters defined in the GSM standard networks intensity changes in the law. The discovery
of the mobility parameter is reset to the discovery of the prophets, and in the early stages. In order to increase relia-
bility and to respond to changes in load on a short duration, which is the same as increasing the efficiency of the al-
gorithm, it is recommended to take cells arising in the analysis of transient processes.
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COMPARATIVE ANALYSIS OF MONITORING METHODS WI-FI PENETRATION POINTS IN HETE-
ROGENEOUS NETWORKS
Dzotsenidze G., Murjikneli G., Bajelidze I.
Georgian Technical University
Summary
Due to the multi-functionality of mobile device, nowadays on of the most important issue is energy resource
consumption of user equipment. New models of mobiles are equipped with all generation of cellular technologies,
also they’re being supported by Wi-Fi system. The mentioned wireless networks utilize big part of equipment
energy. In this work, it is proposed the energy efficient method, which could be deployed in heterogeneous networks
to reduce mobile equipment power consumptionduring the signal monitoring of Wi-Fi Access Points.
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USING FRACTAL DIMENSION FOR DESIGNING TOPOLOGICAL NETWORKS
Murjikneli G. Chkhaidze I. Abzianidze N.
Georgian Technical University
Summary

As it is known, the research of complex systems functionality, generally is based on its modeling [1]. Among
dillerent models Fractal modeling has its special place. Self-similarity is there exceptional characteristics
[2]. Fractal modeling introduces new perspective $eld in computer researching. Modern researches in tra&c measu-
rement showed that network tra&c has fractal properties [3]. Using Fractal modeling in Teletra&c has its practical
purpose, as much as, fractal like characteristics of tra&c in*uences whole network productivity. Models,
that describe events of self-similar processes, use random fractals [2]. This work represents generalized mode-
ling method of Brownian motion (Fractalic), that is based on using Hurst parameter and wavelet-
transformation. MathCAD software is used for computer realization. As it is known, the research of complex
systems functionality, generally is based on its modeling [1]. Among dillerent models Fractal modeling has
its special place. Self-similarity is there exceptional characteristics [2]. Fractal modeling introduces new per-
spective $eld in computer researching. Modern researches in tra&c measurement showed that network tra&c has
fractal properties [3]. Using Fractal modeling in Teletra&c has its practical purpose, as much as, fractal like charac-
teristics of tra&c in*uences whole network productivity. Models, that describe events of self-similar pro-
cesses, use random fractals [2]. This work represents generalized modeling method of Brownian motion
(Fractalic), that is based on using Hurst parameter and wavelet-transformation. MathCAD software is
used for computer realization. Development tendency of modern distributed networks require the need for develo-
ping new methods for optimizing and designing large scale networks. In this regard, solving analytic problems of
complex communication networks by system approach, without detailed description, becomes more and more use-
ful. The purpose of this article is to define Fractal dimension, using correlative function, for huge number of distri-
buted objects in order to design these networks. As it is known, the research of complex systems functionality, gene-
rally is based on its modeling [1]. Among dilJerent models Fractal modeling has its special place. Self-
similarity is there exceptional characteristics [2]. Fractal modeling introduces new perspective $eld in computer re-
searching. Modern researches in tra&c measurement showed that network tra&c has fractal properties [3]. Using
Fractal modeling in Teletra&c has its practical purpose, as much as, fractal like characteristics of tra&c in*uen-
ces whole network productivity. Models, that describe events of self-similar processes, use random fractals
[2]. This work represents generalized modeling method of Brownian motion (Fractalic), that is based
on using Hurst parameter and wavelet-transformation. MathCAD software is used for computer realization.
As it is known, the research of complex systems functionality, generally is based on its modeling [1]. Among
dillerent models Fractal modeling has its special place. Self-similarity is there exceptional characteristics
[2]. Fractal modeling introduces new perspective $eld in computer researching. Modern researches in tra&c measu-
rement showed that network tra&c has fractal properties [3]. Using Fractal modeling in Teletra&c has its practical
purpose, as much as, fractal like characteristics of tra&c in*uences whole network productivity. Models,
that describe events of self-similar processes, use random fractals [2]. This work represents generalized mode-
ling method of Brownian motion (Fractalic), that is based on using Hurst parameter and wavelet-
transformation. MathCAD software is used for computer realization.
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INFORMATIONAL TECHNOLOGIY (IT) N TELECOMMUNICATION MARKETING ACTIVITIES
Khakhutashvili E., Ghibradze N.
Georgian Technical University
Summary

The paper describes the types of the Informational Technology (IT) for marketing activities. There are:
blog-sites, computer presentations, Customer Relations Management System, E-mail, graphic design, software,
web-sites, social media, internet-portal-page and the collection of the information from other sources.

The successful activity of companies is based on the means of communications and mass-information. In
the telecommunication factually all marketing system and especially specialized human-machine system model is
used for solution of complex marketing problems, but virtual psychological service is averaging with psychological
interaction.

All above considered international technologies used in telecommunication represents powerful weapon of
successful activity of marketing.
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E-UTRA 2x2
SU-MIMO 0.776 x2.3 0.078 x2.3 0.010 x1.1
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ANALYSIS OF THE MOBILE COMMUNICATION 4-G LTE/SAE CHARACTERISTICS
O. Zumburidze, N. Adamashvili
Georgian Technical University
Summary

The mobile devices and the radio equipment manufacturers must have opportunity to create the latest stan-
dard devices. Such circumstance predominantly determines the success of the next generation mobile communicati-
on. All of these will allow mobile operators to provide the ultimate customer service without defects. The paper de-
als with one of the key aspects of the development of LTE - its requirements.
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Link budget result for maximum allowed path loss 150 dB
Downlink transmit power configured in the planning tool 43  dBm
eMNodeB antenna gain assumed in the link budgets 18  dBi
Feeder loss assumed in the link budgets 2 dB
Planning tool signal strength threshold -91  dBm
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B ©> 1393080490 0gedoge  35ag506d0  3odmoggbgss, obglgy @mym@g  Jugwol
2033965309 M3@0dobsiool Lofyol gobsdo (Pre-launch Optimization).
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SIMULATION METHODS FOR PLANNING LTE NETWORKS
Tskvitinidze 1., Basilashvili G.
Georgian Technical University
Summary

Planning, based on the channel loss will not show the efficiency of the LTE system. However, it is possible to
find out the answers to questions about basic coverage and to analyze SINR factor of the descending channel. There-
fore, planning, based on the channel loss is an easy and a fast way to learn about the scope of basic coverage of ra-
dio network. This could be a significant step toward analyzing the network, which has the existing stations.

The budget description results of an LTE system channel need to be regulated before planning to use them in
software. The budget description results are generated from the standpoint of the highest possible channel loss when
the majority of planning software shows imagery corresponding to the signal level. This means that the eNodeB out-
put power needs to be selected and then needs to be measured the threshold of signal level with the subtraction of
highest possible channel loss. The upgrade rate of the base station antenna power and transmission loss level should
be considered beforehand. Therefore, the signal level measured by planning software could be explained as the RSSI
(Received Signal Strength Identifier) of the descending channel.
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THE ISSUES OF BLOCK SYNCHRONIZATION OF 4B5B-TYPE LINEAR CODE
Nanobashvili V.
Georgian Technical University
Summary
The paper describes block synchronism restoration capabilities of 4B5B type linear code. The known criterion deter-
mining duration of block synchronism restoration is given, the analytical expression for calculation of synchronism
restoration probability is offered. It is shown that block synchronism restoration duration calculated according to
mentioned criterion equals to 22 code combinations.
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MEASUREMENT PRINCIPLES OF BIT ERROR RATE (BER) IN DIGITAL FIBER-OPTIC TRANSMIS-

SION SYSTEMS (DFOTS).

Rostiashvili N., Chkhaidze M., Svanidze R.
Georgian technical University
Summary

The article presents the approaches for the assessment of the Bit Error Rate (BER) in digital communication
systems. There are criteria for determining the quality of the digital tract, measurement modes. The conditions and
norms to determinate BER in Digital Fiber-Optic Transmission Systems (DFOTS).
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which are based on standards ITU-T. Raised the question for the formation one model of Digital Fiber-Optic Tran-
smission Systems (DFOTS), through which it will be possible to optimize the BER within the system in terms of
changes in various functional characteristics.

188



1V 155360 5TMBOLM LS3IB60IGM 3ME6BIGIGGNS Cﬁ%
€./ IV INTERNATIONAL SCIENTIFIC CONFERENCE \ %’

189



363®33B030L I3(M6(M303o
Ro 8369%33650).

J6333B030L HIDIRNHIdO
ENERGY ECONOMICS AND

MANAGEMENT. ENERGY REGULATION

4

- —

By Levan Lekvinadze

190



1V 155360 5TMBOLM LS3IB60IGM 3ME6BIGIGGNS Cﬁ%
€./ IV INTERNATIONAL SCIENTIFIC CONFERENCE \ %’

191



1V 553600 5AMBOLM 1S3IB60IGM 3ME6BIGIGGOS Cﬁ%
€./ IV INTERNATIONAL SCIENTIFIC CONFERENCE \ %’

3600%33B03IR0 HILIBLIBOL IFL3MBB-033MBB0 Ldd>®M3IRMA0

hmdsbodg* ., 3bogsos™* 4.
*odo@mggerml Bgdbogy®o bogg@lodgdo
3030 Tadgmeols bobgedfogm 4gbogg@lodgdo

gobboaraanos dmgnm  39GomEol bodo@Gmgganmb 969@39050580 2o Fo@gdo. Bodmysarodgda-
oo Jgbyiamdglba@lbydols g Jb3m@G-0d3m@EBE0L  Gearo  9bgBEs9B0400  §obgoms@yds do.  bshggbgdos,
@0d bogodnggaml gbg@3giogg@o dosblbo @Gdo@ @gRoGodg@aos. Jaggebob godgwsb dgdmedyl
Ibds@gdaaro  bsgmmdsmbmendgdolbs s Smbgddogo  gobol  momfdols  dmarosbo  Gomwgbmds.

Jb3mGB0L mgoanbs bmoboo [sdygsbo spgogro adomsgh gegddGmgbymgosb. 2010 [aarl s@obodbs
Jobo  @ggmdeaaro dobggbgdgero — L5 Jar@e y905.bo. bobgbgs odsm@mdaaro  gbgmgemmgbadmlbgdols

C
(6550033GmJB930, 3mbgd@ogo gobo) bawol Bybwybizos. bsgmm33Gm@aB9d To dowoaro  byg-
@omo Fmbomss Fomdmoggbogro @obgaro, bosgdmdmdoam 396bobo s dsbymo. odsmddol d9dzo-
@900l Jobbom ga@mspmyds aodsbgoemgdammos sgogmdmogo Gyba@lbgdol smgobydol gsxs@mmmy-
S0l syz0a093armds by.

9690393059800 Aglgalgdol gJlidm@E-0d3m@Eol Ibodgbgermgsbo Gmeo g39mgbols
J39960L Loodgom 9bgdymybdbggeyme3sdo. gegddmmgbg®ag®ogodo 3ol aobodommdgdls
dobodyd dgdwgao mmnbo GoJ@m@o:

L sbsbodxgdol ggmbmdos gagl@@mgbgdgool Fo®ddmgdsdo. 9w gdBHmgbgdaool g4
L3MOB-033G B0 g gJBOMboyy@gdl  Lodgoggdols odanggl 0d7xdomb  Losmmddogo
©5B300m300 s gmggeaoygdo  Jmmnbmgboom 03 gosdoygwom, M3 gsdmoygbmb gangd-
AO®gbgHa00l Fyommgdol bsjagdsedgo®s@mo®gdymo  jmddobszogdo. @ g]@®mgbym-
200L  gJb3mAR-0d3m@E0 Jgloden gdemdsl odgggs 9b9@amboldgded dgedzo®ml wsbs-
bo@xgdo gagdBOmgbgdaool asd3mdydaggdsby bgdboldogdo 12-mgosbo 3g@omeols aob-
dogenmdsdo. obobo®xgdols g3mbmdos, Lodmenmm  «xsddo, aodmgmobogds yu®m ©o-
doan 3oligddo dgowggerolomgol ob o 3o30@ oY@ sbsbpgdoms dgdodgdsdo, @m-
dgeoi Loko®m ogbgdmws Lolgdol aoydxmdglgdobomgol. ggans dgdmbgggsdo dygogo-
3900 9bes 0g4ml dmdygdosb Lo@ysiosdo.

2. 353009306030 39@0 93005 glmdsbo. 9@ gJBHmgbg@acol Fs@dmgosdo ygu@m 3oy

Esbosbo®xgdo d0dfmgdgenls Lodgoemgdol odanggl gangdB®mgbgdgos dgowggenls doo-

(ool bogamgd golgddo.  gOm ©sdosgnmo  golgdo g gdd@mgbgdaosby jo  bganls
9Tgmdl @gy0mbol g3mbmdogy® gobgoms@gdol. Jgg9bgdo, GmImgdlisig g30@s@gbmds

odgm g gdB®mgbgdaools [omdmgdsdo, gargd®®mgbgdaool gJu3m@@l ofomdmgdgb o0d
J399690T0, @M@ gdloi ofgm g30Gs@glmdsbo  g3mbmdogol Lbgs bggdmgddo. sbigmo
bog@msdm@olm god@mds bgeols 9fymdl g3mbmdogyd gobgoms®gdsl, 0d dgdmbgggsdo
09 03300OG Y0 s gJL3mOEYo Goligdo oG gaeoMEgds Lbobgadfogml dog® bg-
e gby®o boom.

3. 96903900390 ULgJ@meol Ggxe@dol Tglsdmgdemmds. 3mbsy@gbdybostosbo  gengd-
AOMgbgda00l dob@ols dgddbs u@m sgomos o Jggysbodo. @o3 YBG™  dg@os
90 9JBOMgbgAa00l AFoMImgdgamo Lowan®gdol Gomgbmds, doom dgBos Lo®ygdermds
dmdbdodgogolomgol, Lowsi 9bgdagdogycro @gbydligdo 3mb@Omermgds Jmbmdmenos-
@0 dognoyggaeagbols djmbg go®dols Jog@.

4. 930mgs5gdodol Jops 35b30Po FmbsFomgmdols Ygbsdmgdmmds.  JL3m@H-0d3m@E0l
2obgomoMgds, @mam®i [glbo, ohfo@gdls gbgdagdogaeo LgJdm@ol Ggum@dsl; dgog-
250 Jgggebs dgdengdl g gBMmmgbg@a ool 033mAAR-gJL3mAOAL 936mgogdodol BgBodm-
@05bg, boam LobEgdol Mm3g@sGm@gdo 0d9doggdgb g3dm3yeo yos39dgdols Loli@g-
dJol m3g@s@mdgdols Fgbgoom s Lgdmwgdbyao 0dbgds gOmog@mnJdgogdol bganlioydg-

192



IV 5536 0)5BM@0L) 163IB60IG) 3096BIMI6G0S (égf;
! JVINTERNATIONAL SCIENTIFIC CONFERENCE //%‘0
@0 3Mm0b(303900.
23090m056909en 969G 9B 039 LolBgdgol dm@ol s@lgdmdl gok@mdbols Lodo dglsd-
@ GoEAds:

L 0d3m@30, gJli3m@Go ©s G®sbboBo Jg9ybgdlL dm@ol. 53 Lo@yszosdo Jggysbsl dgyd-
@05 9 9JBOm9bgda00l 033m@FHMgds sModgbmdbdgano Jgggbowsb.  @sdgbswsz wowos
B9OoBM@0s, dgbsdenms 033mOG Yo s gJlidm®d@Gyeo FOsblsj30gdol Momegbmds
0dpgbo oo oyml. geogd@®mgbgmyools bsgomgdols bgandglsfymoom Ladkodms gdmo
oo Lob@mbymo yogtmosbgdygeo LolBgdol dg]dbs.

2. 033m03-9JL3mOF @0 Mm39M530900 dgbmdger J394690L dm@ol. gl A®sblsjiogdo dgod-
m9ds gobbm@z0gmogl 39bmdgamo J3gqbgdols gbgdamlol@gdoms dm@ol.

3. Lob@mbymo gog®mosbgds gdldm@mB-033m@EY@o Logok®m @mogemmdgdols aomgdy.
d9bmdgaro 96993059200 LolBgdgdol dowsmo  dodgol gowsgdol Jlgargdol aoge-
005696950 bganls 9@ymol Lobdo@Mols ©s dodgol LEsdooboEosl s 8d30Mgdls 9deys-
o M9bgaggoolbs s gogAmosbgdymo gbgdamlolGgdgdol Lod®ybogo Ggbgdggdols
©0M 9o gosb.

96902930590 A9LgaLgdol gJl3m®E-033mAFL gobbmdEogmgds IkoOmo 9353
‘Jodgds gbg@a 9@ 03900 do@ablol damdo@mgmdsl. dogrsblo my ©gRoEoRAYM0s, Gbowos,

J399565 0dgmgdamos  9bgdam@gly®dlgdo goMgosb dgdmo@ebml ©s, 3oMoom, @glyg@lyg-
b0l Lodo®@dol 300mdgdTo, dobs dggdeos domo gJudm@@o aobsbm@Eogemb.

Lodo®mggerml  9bgdagdogaeo  dogsblo GMsoEogmsw  ©98030RM0s.  Jgggsbs
mog0l dmmbmgboggdsls gbg@dam@gly@lgdoby Lsggmo®o  Fo®@dmgboon o03dogmaommgdls dbm-
g 30-35 360m396@G 00, bowmem sbsmbgbo ao@gosb dgdmsdgl. dodggen @ogdo, gl sGols
dmbdo@gdgeo bogmmddmmeyddgdols o d9bgdmdogo gobol momdol dmgeno Gomgbmds.
9L bpgds 3590b, dm@Es J3gybol BAg@odm@osby sOlgdbmdls gbg@ameglg®dlgdol momJdols
gggeos  Lobg. Lodo®mggem  asbloggm®gdomn  dpopedos Jo®mgbg@amdgbydlgdomn s
9690200L senBg@bs@oymo Fys@mgdom.

LoJo®mggermbogol 969 gBo3aeo do@sblols 3Gmdagds as5bloggmn®gdomn @ oe-
@0 aobps Lobgedfogmgddogo ©odmyzogdammdols Fagddo. 3bmdogros, @md bojom-
039l g3mbmdogol  9bgdaool 0d3m®Eby bodygdmwog m@0gbBocosl s®OEgOm  Loddmy®
39M0medo 5@ 3Jmbos gbgdaool 9335M0lmdsbmob @sgogdoMgdygmo Lodgy®bgm ©s bmgos-
@0 30Mdagdgdo. 30bs0wsh ggMm@o o@yde© do@mgomo s 9bgdam@ggeo Lbofomamgdg-
b0l dodomswo bofomo gbgdam@gly@lgbomn doMopggdms 3gOR0goe M0 dodmgol s@bg-
d0m o> Qmbgdom. 53o@mI Lods@mggeml dmog@mdsl go@ogdo 5@ gzolb@dgdmes 3o-
bygboldagdenmdbs o3 Lofo@dmms dmiEpgbgdolomgol. asoblsgym@gdom bgas@oyg®o Gmero
0modods ggadoygdo g3mbmdogols gggems 3g@omedo s@OLgdoyads 0sgo gbgdyools dgb@sgno-
B9BI>. bods@mggenm o@ 0ym ©o0b@gmgligdygeo saommmd®ogo dJm3mggdbols 9bg®aosdga-
(339520 3dogdom s obgomoMgdom, o3 STgoMoE Solsbs godsdsgsgr 3g@omwdo J399-
bols 969G ybObggaymaysby.

dmgoe Fangddoi Lododmggamml  gbgdgg@ogageo doansblio jgansg ©ga3030HM0s.
dgdEodes 9b9MagBoggo Oglyalgdol Log@mm dmbdo@mgdsdo seyogmd@ogo Fo®dmgdols
oo, dgbsdodolo@ as0bsdes 0d3m@E0l dnEyemds. mydzs boggmsdo Fos@dmgdols dog-
OmgbgAa00l o sSen@odbo@ogeo @gly@dligdol Im3mggdol Jo@gds Lobgbgs. dogsblol wg-
%0G0AYIOME5T0o mogolo Amero 0msdsds gbgdam@gly@lgdols s@os@oEombogry®ds yodmyg-
6gdod. o35l SEsLEYMYOL hggbo Jggybol 3d3-ol gbgdHam@ggomdbol dgoodgbom Js@so
©ombg bbgs J3g99bgdmsb dgpodgbom. dgos@gdom LEsdoamyg@os Lods@mggaml gangd@®m-
doasblio. m9dzs, smo Fanol Fob (2005 §.) opo @ggocody®o ogm. Jggysbsdo gengd@®mg-

193



IV 150300)08M&E0LM 153IB60IGM 3MEBIGIGG0S
IV INTERNATIONAL SCIENTIFIC CONFERENCE

bgdaool Fo@dmgds od 3g9@omedo 9uam LiOsgso gs0bods, go®g dmbdodgds.

=

dob
J399560L Lodgoegds dobigs ogbdws gJlism®Eo 54 xg6 ©s 209bsbgg@gdobs 0d3m@EL
JoEym@mds.

dmdogoando  9bg@agBoggmo  doasblols aomdxmdgligdsl, 3ocgge @ogdo, yodmof-
3930 spao@md@ogo Mgly@ligdols smgobgdol aob@s; sa@gmgg dmbdomgdol Lgg®Omdo dm-
Fobogg Bgdbmemyogdols Fodmme ©sbg®ags, 3GOmwydiool gbgdam@ggomdbols dgdiodg-
b0l dobbom. ymggaogg gl dglodsdols 3geoegdgdls asdmofg93L 9bg®0sdgdggegools g
L3O E-03306 @ Jo.

J39dmm dm@sbogn 3bdoendo Jmzgdygeos 2010-2015 Fangdol 3mbz@g@yeo Gomeg-
bemd®ogo dohggbgdargdo gJldm®E-0d3m@F0L dglobgd gbgdammgly®dlgdol (o gggeo bo-

bggdols dobgogom.

@b®oao. gbgdygBoggeo Gglydlgool gbd3m@@-0d3m@@o Lsds@mgganmdo.

2010 §. 2015 .
slobgangds 9JL3ma o 03360 9JL3ma o 0d3mO 30
Jgobobdomo, Gmbs 151,2 17859,7 1743,8 1096082
bgogo bsgmmdo, Hmbs 56803,9 6448.,6 240405,3 127100,8
bogmmdo ©s bogmmd3dmwyddg- 3596,8 936594,9 125475 12313569
b0, B™Mbs
oo dmols
boogmdmdoanm 396 bobo, Hmbs 491,9 435891,2 612,5 441161,7
bogmo, B0bs 0,3 64296.,9 0,5 64628.8
@o'bgeo, Gmbs - 415263,7 6318 595058,1
dsbaymo, GmbS 2808,5 44752 10443,8 106568,8
bosdmbo o bbgs bgmgdo, Gebs 296,0 14581,6 658.9 19938.9
Lbgo, Bmbs 0,1 20863 200,0 4000,6
d91690M0g0 a5bo, e 39d. 8 - 1,094 - 2,39
920 9]BOmgbgda0s, Ieb 338.Lm 1524,2 222.0 659,9 699,2

3bOogols Jmbszgdgdo ggohggbgdl, @mI 0d3m@E0m dgdm@sbogr  9bg@HamEgliy®dlgddo
Jmogo®o seaomo (“aomdol Foo”) gdodogl o9bgddog godbls @ bogmmdddmwyddgdl,
@I gdloi bOwol Fgbgbios oJal. 3g@dm, dmwm bymo Faol aobdsgermdsdo dybgd-
@030 2obol InEymmds 2.2 x 9@, bogem bsgmmdddmeyddgdol Gomwgbmds 31,5%-00m yoo-
boOs. bogmmd3dmeeydBgddo domsmo bgg@wofmbomn godmodhggs wobgmo (483%, 2015
7). Losg@mdmbognm d96%bobo (35,8%), spdgmgg dobygmo (8,6%). s@bodbyar 39@omedo ©o-
bgemol @omegbmds 43,3%-0m, Losg@mdmboamm dgbbobol Gomgbmds — 1,2%-0m, boam
dobygmobs — yggeoby 9u®m Jgdoe — 23.8-xg0 goobo@ws. 360dgbgamgsbo Msmgbmdom
‘g9 gl Jgggebol oligmo bogmmdddmmeeydBgdbo Gmam@oEss: Mgsd@oygao bafgego (bsgmo),
Lbadmbo s bbgs bgmgdo. sdsbmsb domo dgdm@ebsi Fargdol gobdsganmdsdo b@awols @gb-
©gb3ool bosbos@Gpgds. Mo dggbgds gargddOmgbgdaosl, dobo 0d3m@E0E Loggergg 3g@o-
medo 3,1 xg6 ao0bsdws o 2015 Fgeoli 6992 ewb 338.bo dgopobs. 0d3m@E0m dgdmo-
Bobgds 0g®M9mgg Jgobobdodo s bgoeno bogmmdo. 3odggemo 2010-2015 Fangddo 6,1-x g6,
bogoem dgmeg — 19,7-x90 ao0bsdws. bgomo bogmmbol s@bodbygar @omgbmdsdo dgwols
h39bo BgHoBM@00l Aogmom go@oMgdymo bogmnmdoi. 0go dgool gJldm@Gol Gomgbmds-
o (M99JL3mAOEF0). Loo@mggarm 3o o3 Fangddo bogomdol Ibmenme 40-50 smsbio Gmbols
RoOa@gddo dmodmggdws.

96903980890 AgbygALgdol Logldm®@m 3Gmwydiosdo Fsdygebo spaomo gangd-
AO™gbgda0sol  Yko®oglh. g]B@mgbgtgools gJl3dm@Eds Lods®mggeml ob@m@osdo @g-
3OOy dohggbgdganl 2010 Fgeols doswfos (15242 denb 338.Lbw). oydEs 2015 Fevolimgols
gL @omEgbmds 6992 b 338 .Lm-dy, oby 2.2-xgH JgdEodws. wobsdhgh gbgdagdogye

194



IV 155360)58M@ 0L 1L53IG60IG) 3M6BIGI6G0S
! JVINTERNATIONAL SCIENTIFIC CONFERENCE

Aglyalgdl hggbl LogJlsm@@m 3m@gbzosedo dmyg@dsgn gdgeo 3mboigogdo godsgm. gL
>0l Jgobobdodo, bgoeo bogmmdo, bogmmdd®mweyddgdo.

9690290030L  2obg0msmgdols  do@omso  dodo@myengdgdols  dobggom, @mIgano;
2015 Ggeol Lodo®mggenml 3o@@sdgb@ds ©0o0d@ 3035, gomgogolifobgdymmos aobsbangdswo
96903980490 AglydLgdols P3o@o@Ggbo godmygbgds. ogo 3oty Logydggel odanggs hggbo
30MMmgbgaym®gby®dligdols dgdpamdo smgoligdol golsbOwgmse. sbans 3o gl dohggbgdg-
@0 sdsenos. Logdo®os omdgol, Gmd 2015 Farol damds®gmbdom, g3mbmdosydem dobsob-
dgfmboano o3 @9l Lgdols dbmenme dglsdgos smgolgdyeno. 53 dodo@mnyengdom 99339
Fomdo@gdom  bmdGogmegds  doAmgbgdam3m@gbiosmols  asdmygbgdols  aogdxmdgligdols
RoOMMmISLIFod05b0 3OmMy@sds. ©odE303gd o Lodmogdhmdm ggadol dobgogom,  Lofo@-
039ml doOmgmgdd@mbsaagddo smo Faol dgdwogy (2016 §) gergddomgbgdaools
Fomdmgds 282 dande 333.Lo-b dosw{g3l, @mdgaroi do@osbow ©osgdogmgomgdls Jgqy-
bol dmmnbmgboggdsl; bmenm 9,1 Ien@w 338.Lo dgbsdegdgemos  gJu3m@Ebg 0dbsl ao@e-
bogno.

@0 JOSGYDo.
L. ga39e0gbosbo m., hmdsbodg ©. LooMmmggaml gbgdagdogaeo glbog@mbmgds. mdognobio, 4s8m8(399-

@mos "gbogg@logno™, 2011, 468 3.

2. bodotmggeml bEsGobGogol gomgbymo Lodlboby@o (LoJlRsdo). basds@mggmml gbgdagdogmero
do@sblo. LEGOLGFYM0 3gdanogoios, 2014.- 46 3.

3. bodotmggeml bEsGobGogol gomgbymo Lodlboby@o (LoJlBsdon). bads@mggmml gbgdagdosgmero
do@sblio. LEsGOLGZYM0 3gdaogoios, 2015, 54 a3.

4. Bmdsbodg . Lodo@mggaml  9bgdag@dogageo  dogsblo. mdogobo, Fgdbogydo gboggdlbodgdo,

2006.-353 o3.

www.geostat.ge

6. www.gnerc.org

b

EXPORT AND IMPORT OF ENERGY RESOURCES IN GEORGIA
Chomakhidze D.*, Tskhakaia K.**
*Georgian Technical University, **Akaki Tsereteli State University
Summary

The paper dwells on recent energy linkages of Georgia. There is formulated the role of export and import of
energy resources in energy development. There is also shown that the energy balance of Georgia has a deep deficit.
The country imports from overseas almost all the consumed oil products and natural gas. In terms of exports, electri-
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SITUATIONAL ANALYSIS OF CNG VEHICLES IN GEORGIA
Ananiashvili G.
Georgian Technical University
Summary
The goal of the present study is to gather and provide general analysis of the initial data on CNG vehicles, as
well as to assess the general situation in terms of safety.

JUAJIEKTUKA, IUXOTOMUSA U MEXAHU3MbI 'OCYJAPCTBEHHOI'O
YIOPABJIEHUS TPAHC®OPMAIIMEN CUCTEMbI BE3OITACHOCTHU YKPAUHBI

Moma3za-Ilonomapenko A. JI.
HanmonanbHbIl YHUBEPCUTET IPAKIAAHCKON 3aIIUTHl Y KpauHbI

B cmamve npoananuzuposano 2ocyoapcmeenHoe YnpaeieHue cucmemou Oezonacnocmu YKpaunvl 6
KOHmeKCme MOOepHU3ayuU, a makoice OUXOmomuieckoe oejleHue maxou cucmemsl. JJoKa3aHo Ouanekmuieckoe
€OUHCMBO MPAHCHOPMAYUU ee DJIEMEHMO8 — COYUANbHOU U IKOHOMUYECKOU (IHepzemuyeckoll )0e30nacHoCmu.
Onpeodenenvl HOBAYUOHHbBIE MEMOObL 20CYOAPCMBEHHO20 YNPABGIEHUSL INEKMPOIHEPLCMUUECKUM CEKIMOPOM.

Ilocmanoeéxka npobdremvl. DKOHOMHUYECKash O€30MacHOCTh HMeeT HauOonbliee BIMSHUE Ha
CYIISCTBYIOIIUI MOPSIOK BEUICH M HAIMOHAIBHYIO 0€301acHOCTh. Bompockl 0€301acHOCTH, a UMEHHO:
COLMAJILHON U 9KOHOMHUYECKON (IHEPreTHUYECKOIl), SIBISIIOTCS aKTYaJIbHBIMU U1l Y KpauHbl M OJHUMU W3
MEPBOCTENEHHBIX B pemeHnd. CBHIETENBCTBOM 3TOTO BBICTYHAET «IakeT pedopm», YTBEPKAEHHBIH
[Ipesunentrom Ykpaunst I1. [Topomenko B 2015 r. CornacHo stomy nakety B Ykpaune K 2020 r. 10mKHBI
ObITh BHEIPEHBI €BPOICHCKHE CTAaHIApThl JKWM3HU. J[BM)KeHHE BIEpea MOXKET OCYIIECTBISThCA B 4
HaIpaBleHUIX («Pa3BUTHE», «0E€30MACHOCTEY, KTOPAOCTH» M OTBETCTBEHHOCTHY).

Kak u3BecTHO, TUXOTOMHS NHpPEeNyCMaTpHUBAET IOCIENOBATENbHOE ACJICHHE YEro-ro ILEJIoro Ha
yactu. [loHaTHe 0€30MacHOCTH B HAYUHBIX paboTax TpakTyeTcs Mmo-pasHomy. Ha Ham B3rsiz, ee cienyer
paccMaTtpuBaTh C TO3WIUN CHCTEMHOCTH W JIUXOTOMHUYHOCTH, T. €. JENEHHs Ha COIHAIbHYI0 U
sKoHOMHYEcKylo. O0a 3TuX BuAa OE30HaCHOCTH HAXOIATCS B TECHOW B3aUMOCBSI3M M JOIYCKAaIOT
(dopmupoBaHue cBOeoOpa3HOW HWHAPACTPYKTYpHl B BHJE OanaHca TOCYJAapCTBEHHOTO W PBIHOYHOTO
perynupoBaHus, c@epsl TpaBoOmopsAKa (IIPOTHUBOJACHCTBHS IMOJUTHKO-OOIIECTBEHHBIM  yTpo3am,
MOHOIIOJIU3MY, KOPPYILIHMH U T. 1.). [loaTOMy HE0OX0JMMO TOCTOSSHHO MOHUTOPUTH COCTOSIHAE Pa3BUTHS
9THX cep W BKIIOYUTH UX B CUCTeMy oOecrieueHHs OE30TacHOCTH CTpaHbl M ee pernoHoB. [Iporecc
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oOecriedeHns1 Takoi O0€30MacHOCTH MpeayCMaTpHBaeT YCTOWYMBOE COAaHCHPOBAHHOE Pa3BUTHE
9KOHOMHUKH, €€ JUBEPCU(UKALNIO HAa CTPYKTYPHO-MHHOBALMOHHONW OCHOBE, YTO IO3BOJISIET NMPOBOAUTH
HE3aBUCUMYI0 YKOHOMUYECKYIO MOJUTHUKY PETHOHOB M JOCTHTaTh TJO0AJbHBIX CTPATErMYECKUX Leei
CTpaHb! B LEJIAX JUHAMHUYHOI'O ¥ TIOCTOSIHHOT'O TIOBBILICHUS KAU€CTBA )KU3HU HACEICHHUS.

[uanextuka — ydyeHue o0 oOwiel cBs3M SBICHUH W MX Pa3BUTHUH, NPOTUBOPEUUSIX OBITHS U
MBILUIEHHS, IEPEX0/I€ KOTNUYECTBEHHBIX U3MEHEHUH B KaU€CTBEHHBIE, TIEPEPHIBaX B MOCTYNATENBHOCTH U
T.A. B 3T0#1 XapakTrepucTUKe BHLAEISIOT JBa TIaBHBIX IPUHLIMIA JUAIEKTUKY — 00IIas CBS3b U Pa3BUTHE.
B cBs3um ¢ 3THM mpencTaBisieTcs BO3MOXKHBIM HCCIIEOBATh C TOMOIIBI0 MPUHIUIOB AMATIEKTUKU
BIMSHUE MOJEPHU3AIMH OJHOH CHCTEMbl O€30MacHOCTH Ha JAPYrYI, a WMEHHO: COLHAIBHOW WU
9KOHOMHUYECKOH (3HEPreTH4ecKoil), a TaKKe Pojib U MEXaHNU3MBI TOCYAAPCTBA B 3TOM IIPOLIECCE.

OCHOBY MEXaHH3MOB TOCY/JAapCTBEHHOIO VIPABIEHHS COCTABISAIOT METOJAbl BiIMAHUA. B
JHEPreTHKe YKpauHbl METOIbl TOCYNApCTBEHHOIO YIPABICHHUS Pa3BUBAINCh OJHOBPEMEHHO CO
CTPYKTYPHBIMHU U3MCHCHUSAMUN u pa3sBUTUEM PBIHOYHBIX OTHOIIICHUH. YcnoBHO METOABI
rocyaapCTBEHHOIO YIIPAaBJICHUA MOXHO pa3AaciinTb Ha KOMAaHJHO-aAMHUHUCTPATHBHBIC, IIPABOBBLIC U
perymsitopusle. Kakaplii M3 3THX METOJOB HCIOJNB30BAJICS HA ONPENEJICHHOM 3Tale BHEAPCHHS
PBIHOYHBIX OTHOIIIEHUH B OHEPTCTUKE U CO3JaHUHN OIITOBOI'O PBIHKA, B YaCTHOCTH J3JICKTPOIHCPIUH. TaK,
(akTHUECKH BCE CTPYKTYPHBIE H3MEHEHUS B OTPACIIH, BBIACICHHE CyOBEKTOB B OTAEIbHBIC MPEAIPUATHS
MO0 BHJAM JAEATEIbHOCTH (IIPOM3BOACTBO JIJIEKTPOIHEPTHM, €€ Iepefauya MarucTpajbHBIMU CETAMH,
pacrnpenesicHHe W CHAOKEHWE) NPOUCXOIWIM TP TOMOIIM HCIOJIb30BaHMS aJIMHHUCTPATUBHO-
KOMaH/JHBIX METOIOB MUHHCTEPCTBOM JHEPreTHKH W YTOJBHOHN mMpoMmbinuieHHOCTH. B 1997 1. OpLIO
CO3/1aHO TOCYJApPCTBEHHOE MpeanpuiaTie «IHEPropblHOK», KOTOPOE BBICTYNAET EIWHBIM OITOBBIM
MOKyIaTelneM M MPOJaBLOM 3JeKTpodHeprud. C ero TMOSBIEHHEM CBS3aHO HAdalo [polecca
MOCTETIEHHOTO TepeXoAa OT aJMHMHUCTPATUBHO-KOMAHAHBIX METOAOB YIPABICHUS K IPABOBBIM H
pETYNATOPHBIM. YUHUTHIBas TpeOOBaHUS BPEMEHH M OOIIECTBEHHOCTH MOXKEM YTBEpXkJaTh, YTO BCE
OoplIero 3HaYeHHs NMPHOOPETAeT HOBALMOHHBIE M «OE30IacHBIe» METONbl BIUSHHUS B HCCIEAYEeMOU
chepe, HanpUMeEp, JIETUTHMAIIUHU, KpayJI-MapKeTUHTa U T. 1. B 3Toi CBsA3M OCOOCHHYIO aKTyajlbHOCTh
MMeeT Hay4YHOE U3YUeHHE BOIPOCOB MPUMEHEHHS TAKHMX METOJIOB.

W3noxxeHue OCHOBHOro Matepuaia. IIpaBoBble M peryisiTOpHbIE METOIBl  YIPaBICHUS
B3aMMOCBSI3aHBl, TaK Kak 0a3upyloTcsi Ha pa3paboTKe W BHEAPEHHM TNPABOBBIX AaKTOB, KOTOPHIC
00yCJIOBIMBAIOT JEATEIBHOCTE HE TOJNBKO CyOBEKTOB, pabortatomux B OPD, HO M Takux OpraHos
rOCyJIapcTBEHHOr0 ymnpaieHus. Kak mpaBuio, B 3aKOHOJATENbCTBE HE yKa3bIBaeTCAd HAa3BaHHE OPTaHOB
UCTIOJIHUTENILHON BIAacTH (PEryjisTOpOB M KOOPAMHATOPOB PAa3BUTUS TOW WIM HWHOH cdepsl
KU3HEIESATEIbHOCTH) H3-3a PA3IMYHBIX OPTaHU3aLMOHHBIX HM3MEHEHMH M YacTyl0 CMEHY Ha3BaHUS
MUHHUCTEPCTB W BEIOMCTB (Hampumep, cT. 8 u 27 3akoHa YkpauHbl «OO0 3JEKTPO3HEPTETHKE»). DTO
NPUBOIUT K KOJUIM3HSAM, TaK KaK HE JAaeT BO3MOXKHOCTH YETKO ONPEAEIHUTh OpraH IoCyAapCTBEHHOIO
yIpaBJIeHHs, Ha KOTOPOTO UAET CChUIKA B 3aKOHE W KOTOPBIM MOXET ObITh OTBETCTBEHEH 32 PEeaTU3aIlHI0
byHKIMi rocyapcTaa.

dakTHyeckn (HOpPMUpPOBaHHE M peanu3alys TOCYJapCTBEHHOW IOJUTHKA B 3SHEPIETHUYECKOM
KOMIIJIEKCE praI/IHBI — ®YHKHHH OHOT'O LEHTPAJIBHOT'O oprana HUCITOJTHUTETEHON BJIaCTH
(MunsHeproyris), AEATENIbHOCT KOTOPOro HampasisieTcss U KoopauHupyercsi Kabunerom MuHHCTpOB
VYxpaunsl. [loaToOMy, Ha Haml B3IV, NPU NPUMEHEHUH NPaBOBBIX METOAOB JJI ONPEAEICHUS OPraHOB
TOCYJAapCTBCHHOI'O YIIPABJICHUA HCO6XO}II/IMO YCTKO YKa3blBaTb HWX Ha3BaHUEC, KOJIUYECTBO M HE
pacrpenensiTb GyHKIUH, IPUHAAJICKAIINE OJHOMY CYLIECTBYIOIIEMY CYOBEKTY, KOTOPBIH OCYIECTBIISIET
TOCY/ITapCTBEHHOE YIPaBJI€HHE B DJIEKTPOIHEPTeTHYECKOM KomIuiekce (MUHIHEpProyris) Mexay
HECKOJBKHMH, KOTOPbIE HE BO3MOXKHO HACHTH(PUIUPOBATH. DTO OCOOCHHO Ba)XHO Ui CYOBEKTOB,
paboTaromux Ha ONTOBOM pbIHKE 3uiekTposHepruu (OPD), 1. k. 3T0 olecmeuynBaeT MpoO3pavyHOCTh U
3(PeKTUBHOCTH BIACTH.
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VX0 OT aAMHUHUCTPATHBHO-KOMaHAHBIX METO/IOB YIIPaBJIeHUs, U3MEHEHUE POPM COOCTBEHHOCTH,
CTPYKTypHasl IEPECTPOKa, U B CBA3U C 3TUM YMEHBILICHHUE BIMAHUS M PhIYaroB yIPaBJICHUS CO CTOPOHEI
MunsHeproyris, Kak LEHTPaIbHOTO oprasa HCTIOJTHUTEBHON BJIACTH, CyOBbeKTOB
3JIEKTPO3HEPIeTUIECKOr0 KOMILIEKCa, IPUBEJIO K CO3IAaHHUIO OpPraHa, KOTOPBIH B IIEPBYIO oyepenb OyneT
YIOpPaBJIATh ACHCTBUAMHU CYOBEKTOB Ha ONTOBOM DBIHKE 3JIEKTPUUYECKOH 3HEPruu IpU KyIUIe-IPOAaxe
HUMH BJIEKTPORHEPTHH, a TaKKe MpH MepeAayd, paclupeAeieHUH U TOCTaBKe ee MoTpeOuTensM. Takum
KoJjlernanbHbeIM - opraHoM c¢ 2014 r. sBiusercs HanumoHanbHas KOMHCCHS, OCYLIECTBIISIOLIAS
rOCYJapCTBEHHOE PEryInpoBaHue B chepax SHEPreTHKH 1 KoMMyHanbHBIX yeayr (HKITPOKY).

3HauynTeNnbHAs HOPMATHBHO-TIpaBOBas 0a3a, KoTopas pa3paborana u yTBepxkiaeHa HKI'POKY,
czenajga BO3MOXKHBIM Pa3sBUTHE PHIHOYHBIX OTHOwEeHHWH Ha OPD u mepexox K MOJHO MaciiTaOHOMY
PBIHKY JIBYCTOPOHHHX JOTOBOPOB, PBIHKY Ha CYTKH BIOepel U OaJaHCHUPYIOIIEMY pBIHKY,
COOTBETCTBYIOIIEMY TpeTheMy MakeTy JHepreTmdeckoro CoolimecTBa uepes peanusanuio 3akoHa «O0
OCHOBax ()YHKIIMOHHUPOBAHMSI PBIHKA D3JCKTPUUECKOW SHeprun YkpawHbl» [1]. OCHOBHYIO poOjb BO
BHEJIPEHUW JaHHOTO 3aKkOHa OyAyT WMETh PETYJSTOPHBIE METOABI TOCYIPABICHHUS, KOTOPBIC JOJIKHEI
o0ecreynTs B YCJIOBUSX CYILECTBYIOIIEIO SKOHOMHYECKOIO KpH3HMCa, pEIIeHHE HpOOIeMbl JOJITOB,
OTJICJICHHE BUAOB [ESATENPHOCTH IO Tepefade M IOCTaBKE JJIEKTPUUECKOM SHEPruu, OTAEICHHUS
CHCTEMHOI'0 OIlepaTopa OT OIeparopa Nepeiadd MaruCTPalbHBIMU CETAMH T. . Taxke HeoOXOOuMo
obecrieunTh 3P (HEKTUBHYIO pabOTy rocyIapCTBEHHBIX KOMIAHUN U APYTHX CYOBEKTOB, KOTOPBIE OYIyT,
BO-TICPBBIX, pa0dOTaTh Ha PHIHKE 3JIEKTPUUECKOW SHEPTuH, a BO-BTOPHIX, OymyT ydacTHukamu DoHna
YperyJaupoBaHusl CTOMMOCTHOTO AricOanaHca Mo 0e3yOBITOYHOCTH MX PadOTHl. B yCIoOBHSAX pa3BUTOTO
PBIHKA 3JIEKTPUYECKON 3HEPTrUU aIMUHHUCTPATUBHO-KOMAaHAHBIE METObI YIPABICHUS MOXKHO MPUMEHUTH
(haKTUYIECKH TOJBKO IO OTHOIIEHUIO K TOCYAapCTBEeHHBIM KommanusaM (Hanpumep, HOK «Ykpaurepro») B
YacTH BBIICNICHUS CHUCTEMHOIO OIEparopa M KOPIOpaTH3alUU NPEANpHUATHsS, KOTopoe Oynxer
OCYIIECTBJIATH Mepeiady JIEKTPUUECKON SHEPIUH MaruCTPaIbHBIMU M MEXKTOCYapCTBEHHBIMHU CETAMHU.

l'ocynapcTBeHHOe ymnpaBieHHWE AaKUUOHMPOBAHHBIX W NPUBATH3MPOBAHHBIX KOMIIAHUI IIpH
mepexojie K HOBOW MOJENM pPBIHKA BO3MOXKHO TOJBKO IIPH BHEIPEHUU PETYJISATOPHBIX METO/I0B
ynpasieHus. OIHaKO OHO HYXIAeTcd B OOHOBJICHMHM HOPMAaTHBHO-NIPAaBOBOH 0a3bl peryiMpoBaHUS
CyOBEKTOB, KOTOpble OyAayT paboTaTh IO HOBOM MOIENM DPBHIHKA SJIEKTPUYECKOH 3HEPrHM, a TaKxKe
yCTpaHEeHHs HEraTUBHBIX (DAKTOPOB, B YACTHOCTH MEPEKPECTHOTO CyOCHANPOBaHHUE OJTHUX TOTpeduTeneit
3a cyer Apyrux. Jus pemenus stoii mpoOmemer B 2015r1. HKI'POKY 0ObU0 mpuHSATO peiieHHe o
MOCTENIEHHOM JIOBEACHUH Tapr(OB HA NOTPEOJICHHE IIEKTPUIECKOM SHEPTHH, OTITyCKaeMOW HACEIICHHIO,
JI0 IKOHOMHUYECKH 00OCHOBAaHHOTO YPOBHS, YTO JOJDKHO TO3BOJIUTH MPU BBEACHUH MOTHOMACIITAOHOTO
PBIHKA 3JIEKTPOIHEPTUH OTMEHHUTD EPEKPECTHOE CyOCHIUPOBAHUE IIPH €€ KyIUIE-TIPOAaxKe.

OtnensbHO HeoOXoauMo OTMeTuTh, uTo ceromHss HKI'POKY perymupyer He TOJBKO
B3aMMOOTHOILICHHMS, CBSI3aHHBIE C MPOM3BOACTBOM, IEpeNadyeil M MOCTaBKOW BIIEKTPOIHEPIHH, KaK 3TO
OBUIO OmpezeNieHo MPHU MPOBEASHUH CTPYKTYPHOH mepecTpoiiku B 90-X romax B 3JEKTPOIHEPTETHKE, a
TaK)X€ OCYIIECTBISIET TOCYJAapPCTBEHHOE PETYIUPOBAHHE NEATENHHOCTH CYOBEKTOB XO3AWCTBOBAHHS Ha
CMEKHBIX PBIHKaX, B cepax TemIocHa0KeHUs, EHTPATU30BaHHOTO BOJIOCHA0KEHUSI U BOJOOTBEACHUS,
Ha PBIHKax Ta3a (PUPOJHOI0 U ra3a WHOTO MPOUCXOXKJCHUs), HeQTH W HEPTENPOIYKTOB, a TAKXKe IO
nepepadoTKe M 3aXOPOHEHHI0 OBITOBBIX 0TX0A0B. B coorBercTBum c Ilonoxxennem o HamuonanbHOM
KOMHCCHH, OCYLIECTBIISIONIEH TOCYIapCTBEHHOE PETYIHpOBaHHue B cepe SHEPreTUKH U KOMMYHAIBHBIX
yeiyr, (yrBepxkaeHo Ykasom Ilpesumenta Ykpaunsl ot 10.09.2014r1. Ne 715/2014) oCHOBHBIMHU
3amayamu restensHocTH HKI'POKY, kpome perynupoBaHus €CTECTBEHHBIX MOHOIOJIUI U JESATEIbHOCTH
Ha CMEXHBIX pBIHKaX, SBISETCAd COAJIaHCUPOBAHWE WHTEPECOB CyOBEKTOB  XO3SHCTBOBAHWS,
norpeburened u rocymapcrBa. llocnenHee BBIAAETCS BO3MOXKHBIM —OCYIIECTBISITH C  HOMOLIBIO
JIETUTUMALMH, HAIPUMED, PEIICHUI OTHOCUTEIBHO Tapru(oB 3a OTPEOJICHUE Pa3IUYHbIX BUIOB SHEPTUH.

Jlerutumanusa SBISIETCS T€M HHCTPYMEHTOM, KOTOPBIM TO3BOJISIET OMNPEAETHUTH CIIEAYIOIIEe:
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HACKOJBKO OOIIECTBO BOBJIEYEHO B IMPOLECCH (POPMUPOBAHMS TOCYJAPCTBEHHOW TMOIUTHKH H MOXXET
KOHTPOJINPOBAaTh €€ peamu3anuio, a Takke (UHAHCOBO obecrmedeHHO. C YBEPEHHOCTBHIO MOXKEM
YTBEPXKAaTh, YTO U1 YKpaWHbI XapakTepeH PEeHOMEH JIETHTUMAalUH (MPU3HaHUS 00IIeCTBOM) pelIeHNI
rocyJapcTBa, OIHAKO OH HposiBiIsieTca (GparMEHTapHO M3-32 HEPa3BUTOCTU OTEUECTBEHHOI'O
IpaXJaHCKOTO OOIIeCTBa M MHOIZA HENPO3PAavHOCTU JEATEIBHOCTH OPraHOB BJACTU MO pa3paboTKe U
yTBepkAcHUIO Tapu]oB 3a noTpediaeHue sHeprud. OYeBUIHBIM TaKXKe SBIACTCS MpOsBICHHE (HEeHOMEHA
B3aUMOCBSI3U CHCTEMBbl IKOHOMUYECKOH M conuanbpHON Oe3omacHOCTH. Tak, HU3KHE JOXOAbl HACEICHUS
HE TMO3BOJSIIOT OIJIAaYMBATh MOTPEOJCHHE OJHEPrHH, YTO MOXET CIOCOOCTBOBATH OOMIECTBEHHO-
MOJUTUYECKOH AecTaOMIN3aK B TOM WM HHOM PETUOHE U CTPaHE B LIEJIOM.

Bovisoovl. Takum oOpa3zoMm, mpu pa3paboTke W peamn3aliuil  KOMIUICKCAa MEpPOIPHSITHA,
HanpaBJICHHBIX Ha yIy4llleHHe 00eCIIeYeHUs] CUCTEMBI 0€30MTaCHOCTH HEOOXOAMMO YUUTHIBATH COCTOSIHUE
U JUHAMUKY M3MEHEHUs CYLICCTBYIOIIEH 3KOHOMHMYECKOW, COLUMANbHOW, MOJUTHYECKOU U
JeMorpaduyeckoil CUTyallii He TOJBKO B CTpaHe, HO M 3a e MpeAesiaMH; JOCTYIMHOCTh HEOOXOIUMBIX
pecypcoB (TIpexe Bcero, GUHAHCOB U COBPEMEHHBIX TEXHOJIOTHA) H JP.

COOTBETCTBEHHO, B JHEPreTUYECKOM KOMIUIEKCE NPUMEHEHHS METONOB TOCYAapCTBEHHOIO
yIpaBicHHs JODKHO OBITh HANpaBJICHO Ha cieayromiee: 1) oOecrieucHHe pPa3BUTHS U BHEIPCHUC
PBIHOYHBIX OTHONICHWH; 2) MOBBIIICHHE TMPO3PAYHOCTH U IPPEKTUBHOCTH pPAOOTHI CyOBEKTOB,
pa60Ta}0me Ha PBIHKE SHCKTqueCKOﬁ OHCPTrMU W CMCKHBIX PbIHKaX HAIIUOHAJIBHOTO XO3SHCTBa
cTpaHbl; 3) obecreueHre SKOHOMHUECKOTO U COLMAILHOTO Pa3BUTHS U OE30MACHOCTH CTPAHBI B LIEJIOM U
€e PerroHOB B YAaCTHOCTU. BmecTe ¢ TeMm, OTeUeCTBEHHOE 3aKOHOIATEIbCTBO TpeOyeT AOpabOTKH IO
HaNpaBJICHUIO 3aKPEIUICHUs] TOHATHS «cHCTeMa Oe30MacHOCTH», OHO JIOJDKHO COCTaBISTH OCHOBY
OCYILECTBJICHUSI FOCYJAPCTBEHHON COLUAIbHO-?KOHOMUYECKON MOMUTUKH YKpausbsl. [Ipu 3TOM BaxkHO,
YTOOBI cucTeMa 0€30MaCHOCTH OINPEENSUIach ¢ HOMOLIBIO JIOTHKH U SMIMPUYECKUX HCCIEIOBAHHM.

Refereces:
1. Law of Ukraine Ne 663-VII "About principles of functioning of market of electric energy of Ukraine" [Zakon
Ukrainy Ne 663-VII «Pro zasady fimktsionuvannia elektrychnoi energii Ukrainy™].

THE DIALECTICS, DICHOTOMY AND GOVERNANCE MECHANISMS OF THE TRANSFORMATION
OF SECURITY SYSTEM IN UKRAINE
Pomaza-Ponomarenko A.
National University of Civil Defense of Ukraine
Summary

This article deals with the state administration of the Ukraine’s system of security in context of
modernization, as well as dichotomy of this system. The author concludes about the dialectical unity of
transformation of its elements (social, economic and energy security). As well as the author pays most attention to

the identification of new methods of state administration of electric energy sector.

KOHKYPEHTOCHOCOBHOCTH NPEJAIPUATUIN IIBEMHOM
IMPOMBIIIJIEHHOCTH ASEPBANI)KAHCKOM PECITYBJINKHA

MawmenoBa X. ®., MamenoB . A.
A3zepbailKaHCKHUI TEXHOJIOTHYECKHU YHUBEPCUTET

B pabome paccmampusaemcs paspabomxa KOMIIEKCA MEOPEMUHecKux U MemoOudeckux, a maKdice
NPAKMUYECKUX ~PEKOMEHOayull No  NOBbUUEHUIO  KOHKYPEHMOCNOCOOHOCMU U PA36UMUIO  NPOMbBIULIEHHBIX
npeonpusmull UEEUHOU NPOMIULEHHOCTU C YUEMOM COBPEMEHHBIX A3epOatioHcancKux yciouil.
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Ilpoananuszuposanvl cocmosnue WeeuHoU NPOMbIUIECHHOCU 6 YCI06UAX USMEHEHUs 6HeWHell U 6HYympeHHel
cpeovl npeonpusmull, paccmompensl 0bwue u cheyuguueckue  Gakmopsl U NPUIHAKYU 603HUKHOBEHUS KPUSUCHBIX
cumyayuii,  Ha  NPEONPUAUS  WGEUHOU  NPOMBIUWIEHHOCU, — PACCMOMPEHbL  YCA08UA  OOCHUICEHUS
KOHKYPEHMOCNOCOOHOCIMU HA NPEONPUAMUAX WECUHOU NPOMBIWAEHHOCIU HA OCHO8E NPOSHO3UPOBAHUSA PA3GUINUSL
PbIHKA MOBAPO8 WBEENHOU NPOMBIULEHHOCU, NPOAHATUIUPOBAHBL MEPbL 20CYOaPCMBEHHOU NOO0EPICKU PA3GUMUSL
weelinoll  npomviuiieHnocmu  Azepoaiiodcanckou Pecnybruxu u paccmompems 80npOCHl  20CYOAPCMBEHHO20
Ppecyauposanisl npeonpusmuL WEetHol NPOMbIUIEHHOCTIU.

KoHKypeHTHBIE OTHOIIEHUS SBJSIOTCS HEOTHEMJIEMOW YacTbl0 pPHIHOYHOM HIKOHOMHKHU.
KonkypeH1us - 370 BO3MOXXHOCTb YIOBJIETBOPEHHUSI COBOKYIIHBIX TPEOOBAaHUH PBIHKA K NPOIYKLIHH, IPU
COTIEPHUYECTBE HECKOJIBKUX OpraHu3aluil, NEHCTBYIOUIMX B OAHOM M TOM )€ CEKTOpPE phIHKa U
HMEIOIIMX  Iepecekatomue cdeppl  HHTepecoB. I  COBPEMEHHOIO  PBIHKA  TEKCTHJIBHOM
MPOMBIIIJICHHOCTH CBOMCTBEHHO HAapacTaHWE KOHKYPEHLIMH, 000cTpeHue ee popM 1 METOAOB.

B oT0# CBSI3M 10 KOHKYPEHTOCIIOCOOHOCTBIO MOKHO MOHMUMATh PEajbHYIO M MOTCHIHAIBHYIO
BO3MOXHOCTb NPOTHBOCTOSITH CBOMM KOHKYPEHTaM, YAEP)KUBaThb HO BO3MOXKHOCTH CBOIO JOJIO PBIHKA.
KoHkypeHTocnocoOHOCTh JIOIDKHA TPEAroNarath Haludhe WHIWBUAYaJbHOTO HAaOOpa KOHKYPEHTHBIX
MPEUMYILECTB, ONPEACILIIOUINX €€ KI4eBble (akTopbl ycmexa, oOecreunBas e€e CTaOWIBHOCTh U
JIOJTOCPOYHYI0 (DUHAHCOBYIO YCTOHYHUBOCTB.

CraOWBbHOCTh TPEOUPUSATHS B PBHIHOYHOM CpeAe BBI3BIBAET HEOOXOANMOCTh Pa3pabOTKH
WHHOBAILIMOHHOM CTPaTeruy M IMOCIEIYIOUIYIO €€ Pealn3aliio. DTO MO3BOJISET MPEANPUATHIO YCIIELIHO
KOHKYpHUpOBaTh Ha pBIHKE C YIy4YIIEHHOM WIM BHOBb CO3JaHHOM TPOIYKIMEW. Y cIenHoe
(YHKIMOHUPOBAHNE NPEATIPUATHS ONPEICICHHOE BpeMsI Ha PhIHKE II03BOJISICT €My 3aHUMAThCSl IOUCKOM
WM pa3pabOTKOM HOBBIX NMPOAYKTOB HJIM TE€XHOJOTHMH, CO3AaBas OINpENeNICHHYI0 0a3y Ul ajanTauud
WHHOBALIUU K JJAHHBIM MPOU3BOJCTBEHHBIM YCIOBHSAM, OPTaHU3allMU €T0 MPOU3BOACTBA U AajbHeHIIero
MPOABHMKCHUS HA PHIHOK.

[lo Hamemy MHEHMIO, KOHKYPEHTHBIE PEUMYIIIECTBA SBJSIOTCS MPEANOCHUIKON ycriexa U MOTYT
BO3HUKHYTb y NPEINPHUIATUS B BHAE OCA3a€MBIX (MaTepUalbHBIE aKTHBBI) PECYPCOB U HEOCS3aE€MBIX
(HemaTepHabHbIE AKTHBBI), KOTOPBIMU BIAAEET MPEINpPUSTHE U, KOTOPbIE IOMOTal0T €My HOOEXKAaTh B
KOHKYpEHTHOH O0proe.

KoHkypeHTHbIE NpenMyliecTBa MOXHO OIPEAETUTh KaK BBICOKYIO KOMIETEHTHOCTh HPEANPHUATHS B
KakoH-100 00JIacTH, KOTOpas JaeT Hawlydllne BO3MOKHOCTH MPEOJI0JIeBaTh CHIIBI KOHKYpPEHIIHH,
MPUBJIEKATh MOTPEOUTENEH U COXPAHATh UX MPUBEPKEHHOCTH ToBapaM ¢upMsl [1]. CpepcTBamMu 3alUThI
KOHKYPEHTHBIX IPEUMYIIECTB MOTYT OBITh:

— MOHoTMONUs (HanpuMep, B cpepe KOMMYHAIbHBIX YCIIYT);

— HATEHTBHI, JIULEH3UH U HOY-Xay, IPUIIIALICHUs] Ha pabOTy ero HOCUTENEH;

— JIOCTYT K UICTOYHUKAM CBIPbSL.

B TeueHue mecATWIETHH M JaKe CTOJIETHH SKOHOMHCTBHI OOCYXKIAIOT BOIPOC O TOM, YTO TaKOE
3¢ peKTHBHAS KOHKYpEHIMs. B 3KOHOMHYECKOW TeOpHUM KOHKYpPEHIHMS JOBOJBHO JOJITO TPaKTOBAIACH
Kak Hambojee 3(h(deKTUBHOE CPEACTBO pacmpeaeieHus pecypcoB. OIHAKO € YCIOXKHEHUEM DPHIHOYHBIX
CTPYKTYp COBpPEMEHHON 53KOHOMMKHM KJIacCHYecKas MOJENb KOHKYPEHIIMM CTaHOBHUTCS CIHMIIKOM
abCTpakTHOW M JaleKkoil OoT MHOrooOpasusi pealbHBIX DPBIHKOB. B pesynbraTe mnosBuiack Oonee
MPaKTHYHAsl TPAKTOBKA KOHKYPEHIIMHU - HE KaK pe3yJibTaTa, a Kak MpoIecca, B COOTBETCTBUH C KOTOPOH
KOHKYPEHLIUSI MOXeT OBbITh 3((EKTUBHOH, Nake €CIM HEKOTOpPbIe YepThl «KIACCHUECKOW» MOAEIH
oTcyTcTBYIOT. Tak, cormacHo Ywunbsamy lllenmapmy, «KOHKYpEeHIHS TIPEICTaBIseT COOOH CIIOXKHOE
SBJICHHE, TPUHAMAloIIee pazHooOpasHble Gpopmel. KOHKypeHIMK NpUCYIM pa3sHOOOpa3HbIE acleKThl, HO,
KOHEYHO, ee riaBHas QpyHKuMs odeBuaHA. D PeKTUBHAS KOHKYPEHUHUS 3aCTABIAET PHIHOYHYIO CUCTEMY
XOpOIIo paboTaTh .

B TpakToBKy 3 peKkTrBHON KOHKYpEeHIIMH BaKHBIN BKiaz BHec [Ix. Kiapk .
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B 1940 r. oH ucmoap30Bai TEPMHUH «paboTaromiasi KOHKYpEHIUsD» A5l 00BSICHEHHS OJIUTONOJIBHOTO
pBIHKA, Ha KOTOPOM OOLIMH pe3ysibTaT B3auMOJCWUCTBHS (DUPM OKAa3bIBA€TCS CXOOHBIM C YHUCTO
KOHKYPEHTHBIM pbhIHKOM. Paspabotka [Ix. MelicoHoM CTPYKTYpHOH KOHILEMIMH IO3BOJIHIA
UCIIOJIB30BaTh €€ B KAUECTBE JIOTMUECKHU CTPOMHOM METOAMYECKOH OCHOBBI [yl aHAIN3a KOHKYPEHIIUU Ha
KOHKPETHBIX OTpPAcCIEBbIX pBIHKAaX. B COOTBETCTBUM C JAaHHOW KOHLENIMEH CTPYKTypa pbIHKa
00ycJIoBIMBaeT onpeesieHHOe oBeAeHNe (GUPM - areHTOB phIHKa. B cBOIO ouepens moseaeHue GupM B
3HAYUTENFHOW CTEIIEHH OMpEAeIsieT IKOHOMHYECKYIO Pe3ylbTaTHBHOCTH oTpaciu. llozxe, B 1958 r.,
Cocauk C. BRIIBUHYI psill Oosiee AeTalbHBIX KpUTEPHEB padoTaromell KOHKypeHIUU. [ olleHKH phIHKa
UM OBUTH MPENI0KEHBI ABAINATh MITh KPUTEPUEB CTPYKTYPHI, MOBEIEHHS U pe3yibTaTUBHOCTU. OTHAKO,
XOTS 3TH KPUTEPUHU caMH 0 ceOe 000CHOBAHBI M HEMPOTUBOPEUMBBI, OHU HE IO3BOJISIIOT JaTh OTBET Ha
BOIPOCHI MPAKTHUECKOT'0 XapakTepa (B MEPBYIO OUepeab KaKUM 00pa3oM U3MepSTh U B3BEIINBATH Pa3HbIC
MIOKA3aTeNn), TaK YTO BPSA JIM MOTYT OBITh HCIIOJIB30BAaHBI IJIsl MCCIEIOBAHHUS KOHKPETHBIX OTpaciei
9KOHOMHUKH.

baymons VY., [Tanmap [x. 1 Bumur P. momonuiun k ucciieqoBaHUIO0 MPOOJEMBI ¢ TOYKH 3PEHUS
COPEBHOBATEIBHOrO phIHKA . CorylacHO UX OueHKe, 3 (HEeKTHBHOE KOHKYPEHTHOE IOBEIEHHE YYACTHUKOB
pBIHKAa MOXKET OBITh O0eclieYeHO MpPU YCIOBHUHM CBOOOIBI BXOAa Ha PHIHOK. BO3MOXHOCTH TOSIBICHUS
HOBBIX KOHKYPEHTOB (B OTpaciii) 3aBUCST OT TaK Ha3bIBaeMbIX OapbepoB BXOAa B OTpacib. bapeepsl
BXO/Ia B OTpacib — 3TO MPEISATCTBUS, KOTOPble HEOOXOAUMO MPEOOJETh AJIsl OpraHu3alul Ou3Heca U
YCIIEHIHOW KOHKYPEHIMH. B 3KOHOMHYECKOW JHTepaType BBIACISIOTCS MSATh OOLICTIPU3HAHHBIX BUIOB
OapbepoB BXoja:

1) abcoroTHOE MPEUMYIIECTBO B U3ACPIKKaX (CeOECTOMMOCTH MPOIYKIINH);

2) sbdexr macimTaba, PoKycUpoBaHHEe (KOHIICHTPAIHSA);

3) ypoBeHb KaIlMTAIbHBIX 3aTpaT, HEOOXOAMMBIX UIsd 3()(EKTHBHOrO BXOAa HA PBIHOK (CTpaTerus
MIEPBOTIPOXO/IIA);

4) nuddepeHnnanus ToBapa — 3HAUYUTEIIbHBIC PACXOBI Ha PEKJIaMy H YITaKOBKY;

5) crparernueckoe moBeAcHUE GHUPM, NEHCTBYIOIIMX HA PBIHKE, C IEIbI0 MPEJOTBPAIICHUS BXO/a
NOTEHIUAIBHBIX KOHKYPEHTOB.

Canon C. onpezenui cTparermyeckue Oapbepbl Kak «HAMEPEHHO CO3JaHHbBIE JUISI COKPAIIEHUS
BEPOSTHOCTH BXoJa». B oTnmume oT crpatermueckux OapbepoB OH oXapaKTepu3OBall MEpBBIE YETHIPE
CTPYKTYpHBIX Oapbepa Kak «HEBHHHBIE», IOCKOJIbKY OHM HEHAMEPEHHO CO3JA0TCS Kak IMOOOYHBIH
a¢dexT cTpemiieHus GUpM K MaKCUMHU3AIUH TPUOBLIH.

B kadecTBe BaKHBIX KpUTEpPHEB Y(PQPEKTHBHONW KOHKYPEHIIMM MHOTHMH aBTOPaMH OTMEYaeTCs
pasHooOpasne NoTpeOUTENHCKOro BEIOOPA U CTAOMIIBHOCTD LIEH B JOJITOCPOYHON IIEPHOJIE.

['maBHBIM KpUTEpHEM OCTaroTcs Oapbephbl BXOAa Kak Hauboliee BaXKHBIA (akTop, OMpeaelstomunii
YPOBEHb KOHKYPEHIIMH B OTPaCIIy.

PaccmoTpuM 0COOEHHOCTH KOHKYPEHIIMH B MEPEXOTHON KOHOMHKE. BO3HHMKAET BOIIPOC, MOXKHO
T IPUMEHUTh CTaHJAPTHBIA aHaJ U3 PhIHKA K IMEPEXOHON 3KOHOMUKE, TJIe PHIHOYHBIC OTHOIIEHHUS eIle
HEIOCTATOYHO Pa3BUTHI, OTCYTCTBYIOT MHOTHE HEOOXOOUMBIE 3JIE€MEHTHl MH(QPACTPYKTYphl pPBIHKA H
COXPAaHIIUCh HEKOTOPBIE OTHOIICHUSI, CBOWCTBEHHbIC KOMaHIHOW SKOHOMHKe. Ha Haii B3risi1, HecMOTps
Ha CYIICCTBEHHBIC OTJIUYHUS B CTPYKTYpe W (DYHKIMOHMPOBAHHM PBIHKA W TMOBEICHUM (UPM, OOIIue
MOJXO/BI K aHAJIM3Y U ompeaesieHH0 3()(HEeKTUBHO KOH-KYPEHTHOTO PBIHKA MPUMEHHUMBI U K IIEPEXOIHOM
skoHOMHKe. [Ipu 3TOM, OJ[HAaKO, MOHATHE OapbepoB BXOJa Kak BaxkHekmiero kpurepus 3((HEeKTUBHOTO
pBIHKa TpedyeT Oojee mMpokoro TojikoBaHus. Crnenuduyeckre (GopMbl MOBEACHHUS POCCHUUCKUX (UPM
Takxke TpeOyIoT 0co00ii KilaccuuKaIy U aHaIu3a.

OnpeeseHHbIE Iard B HAIPABJICHUH Pa3BUTHSI METOOJIOT MY U3YUEHHsI PhIHKA B B A3epOaiikaHe
ObUTH TIpeAnpUHATH [ 0CyJapCTBEHHBIM aHTUMOHOIIOIBHBIM KOMHTETOM PecnyOnuKu, KOTOphIi
BbIpaboTal psii peKOMEHAANH TI0 OIIEHKE CTPYKTYpP PhIHKA M OTPEAETIEHHIO ero rpaHull . MccrenoBanue
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0apbepoB BX0/1a M TOTEPb OT MOHOMOJIBHOTO BIIHSIHUS B Psifie OTpaciiell 5KOHOMUKH B A3epOalikaHe
onun cnenansl Camensaze 3.A.. [2]. BepTukanbHbIC OrpaHHYEHUS U TIPOOJIEMBI aCHMMETPHIHOM
nHpOpMaLMK Ha peIHKAX B A3epOaiimkane aHanusupoBaiuck Ansieom W.I.. [1]. Lenslit psix
HCCIIEIOBAaHNH, B OCHOBHOM I10 PE3YJIbTaTaM COLIOJIOTHYECKUX OIIPOCOB, MOCBSIIECH aHATIM3Y TOBEACHUS
(¢bupM 1 aganTanyuy UX K ppIHOYHBIM yCI0BUsIM. OHAKO 3TH HCCIIEI0BAHUS HOCAT pa3pO3HEHHBIN
xapakTep. PaboTa 1o ucciaeqoBaHUIO POCCHUICKUX PHIHKOB TPEOYET MPOJOIKEHUS.
Ha Hamr B3risin, MOKHO BBIIEIHTH HECKOJBKO BHIOB KOHKYPEHTHOT'O
noBeJeHUs1 GUPM B IIEPEXOJHON IKOHOMUKE.
1. TpaguunonHsie GOPMBI KOHKYPEHILIUH, TPUCYIINE PA3BUTON PHIHOYHON SKOHOMHUKE:

— IIEHOBAast KOHKYPEHIIMS;

— HeleHoBas KOHKypeHUus (auddepeHImanus ToBapa, pekiiama, YHakOBKa; aKTHBHBIE METOJbI
CTUMYJIMPOBAHUS COBITA; MTOCIETTPOAAKHBIA CEPBHUC).

2. Cneunguueckue GopMbl IOUCKA PEHTHI, YHACIICIOBAHHBIE OT KOMaHTHONH SKOHOMHKH:
— OYKUJIaHHe TOJIEPKKHU TOCyIapCTBa, (enepalbHbIX K MECTHBIX BIacTeil;

— Oopr0a 3a MoMy4eHre, C TOMOIIBIO JBTOT, OJATOIPHITHBIX YKOHOMUYECKHUX YCIOBHU (IETIEBBIX
KpPEIUTOB, JIUIIEH3UH U T.1.);

— HEBBIIOJIHEHHE O00s3aTeNbCTB Iepel TOCYAapcTBOM (HEyIIaTa HaloroB, O0s3aTeIbHbBIX
TUIaTe)xei) B HaJe)KAe Ha UX CIIMCAHMHE.

3. OcoOble (OpMBI KOHKYpPEHIIMH, CBSI3aHHBICE C HEPAa3BHTOCTHIO PHIHOYHBIX HHCTHTYTOB H
KPU3UCHOU SKOHOMUYECKOU cpefioi Mepex0qHOro Mepruoaa:

— 3aJI0JDKEHHOCTH TI0 3apIuiaTe U Jpyrue HeTuaTexHy,

— OapTepHbIe U MPOYHE BUIBI HE JEHEKHBIX PACUETOB,;

— IPOU3BOACTBO HE3APETUCTPUPOBAHHON NPOIYKINH (TEHEBOH CEKTODP);

— YXOJ1 OT HAJIOr000JI0KECHHUS;

— no6bupoBaHue;

— HCIIOJIb30BaHNE HE3apPETHCTPUPOBAHHOM paboyeid CHITBL.

JlBa mociemHUX BHIA HEPEOKO BBICTYMAIOT Takke (opMaMH CTPaTErHYecKOro IOBEICHHMS,
HaNpaBJIEHHOTO HA MOJIy4Ye€HHE KOHKYPEHTHBIX PEUMYIIECTB U OCTIOKHSAIOLUINX JIOCTYI Ha PHIHOK APYTHX
¢dupM, T.e. cTpaTerMuecKMMu OapbepamMu Bxojaa. Hamuume Takux crnenmduyeckux OapbepoB BXoza
SIBJISIETCS] BAXKHOU YEPTON POCCUIICKOTO PHIHKA.

Hapsny ¢ ocoObiMu OapbepamMu BX0J1a, 00YCIIOBJICHHBIMH CTPATErHUECKUM HOBEACHHEM (DUPM, B
azepOaiPkaHCKUI YKOHOMHKE TTOSIBUIIMCH 0COObIE BUJIBI 0aphepoB,HE BCeria YeTKO 0(hOPMIIEHHBIX, HO
OKa3bIBaIOIIUE, TEM HE MEHEE, CYLIECTBEHHOE BIMSHIE Ha Pa3BUTHE PhIHKA!

1. AIMUHHCTpaTHBHBIEC 3aHPETHI Ha BHIBO3 MIIM BBO3 TOBAPOB B PETHOH. XOTs OQUIIHATBHO TaKUe
Oapbephl 3alpelleHbl, CYyLIECTBYeT OECUNCIIEHHOE MHOXKECTBO
MPUMEPOB HAPYIIICHHS 3aKOHA,
2. JludHble CBS3M MEXIy YaCTHBIM OHM3HECOM M MECTHBIMH BIIACTSIMHU,
KOPPYMIMPOBAaHHOCTb BJIACTHBIX CTPYKTYD, MPUBOJAIINE K YCTAaHOBJICHHIO
ONaroNpHUATHBIX YCIOBHMA JUTS OTACIBHBIX MPEANPHUITH, YTO CO3/IaeT CYIIECTBEHHbIE Oaphephl BX0JIa Ha
PBIHOK 1151 GUPM, HE 00TaJaI0IUX TOAOOHBIMU BO3MOKHOCTSIMH.

3. Tak Ha3piBaeMble TEXHHYECKHE Oapbepbl, HaBsI3bIBAEMbIC BIACTHBIMU CTPYKTYpaMmu, B
YaCTHOCTH W3JIUIIHE CTPOTHE CAHUTApHO-THTHEHUYECKHWE HOPMBI, OIOpoKpaTthdeckas Ipoleaypa
JIUIIEH3UPOBAHMS, YCIOKHEHHBIH MEXaHU3M perucrpauuu GupM u T.1. OHU TaKKe MOTYT TPaKTOBaThCS
Kak Oapbepbl BXOJa, YHACIEJOBAaHHbIE OT KOMAaHJHOW DKOHOMHUKH. XOTS MOJOOHBIE OTpPaHUYCHUS
paclpocTpaHeHbl W B PBHIHOYHOM 5SKOHOMHKE, OHHM IPHHUMAIOT Tropa3io Oojee >KECTKHE U
HepalroHaIbHbIe (QOPMBI B NMEPEXOAHON SKOHOMHKE, TaK YTO B pe3yibTaTe BCs OIOpPOKpaTHUecKas
cUCcTeMa HPEMATCTBYET HOPMAILHOMY OCYIIECTBJICHHIO OW3Heca, Hampumep (QYHKIMOHHUPOBAHUIO,
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MEJIKUX TPEeAnpusATHiA. JTa mpobieMa uMmeeT OONBLIOE 3HAYEHHE ISl MPOJOBOJIBCTBEHHOTO PHIHKA
Azepbaifmkane. PaccMoTpeHHble Oapbhephl CO3IAIOTCS OpraHAMH BJIACTH Pa3IUYHBIX YPOBHEH M MOTYT
ObITb, OOYCIIOBIICHBI CTPEMJICHHEM PELIUTh COIMANbHO-)KOHOMUYECKHE MpoOJIeMbl COOCTBEHHOTO
peruoHa 3a c4eT HapylIeHUs KOHKYPEHTHBIX HOPM.

4. baprepbl KpUMHHAIFHOTO XapakTepa (PIKeT, TOOOPHI U T.JI.) IPEICTABIAIOT CEPhE3HYI0 YTPO3y
HE TOJIBKO JJOOPOCOBECTHON KOHKYPEHIIUHU, HO M SKOHOMHUYECKOMY PAa3BUTHUIO B LIEJIOM.

Hakonen, cnermuduueckoil d4epToil epexoqHoN a3epOallKaHCKU SKOHOMHUKH, KOTOPYIO TaKKe
MOYKHO PaccMaTpuBaTh Kak Oapbep Ui BXO/a HOBBIX (HPM, SBISIETCS OTCYTCTBHE Pa3BUTHIX HHCTHTYTOB
MHQPACTPYKTYpBl PBIHKA, CO3JAIOIIUX B Pa3BUTBHIX CTpaHaX HEOOXOAMMYIO cpeay st 3(QEKTHBHOU
KoHKypeHuu. K HuM oTHocuTcst MH(pOpMAaLMOHHAsI CHCTEMa, CHUCTEMBl CTaHIAPTH3ALUU U OLECHKH
KadecTBa MPOAYKIUH, KpeUTHO-(PUHAHCOBbIE MHCTUTYTHI, TOBapHbIe OMprku, B ctamun popmMupoBaHus
HaXOJUTCS HOPMATUBHO-TIPABOBasi OCHOBA  IPEJHPUHUMATEIbCTBA, @ CYLICCTBYIOLIME MPaBOBbIC
HOPMBI 324acTyi0 HE SIBIISIIOTCS 3aKOHOM JJisi CyOBEKTOB azepOailpKaHCKOTO phiHKA. OTCYTCTBUE HIIH
cnmaboe pa3BUTHE STHUX HMHCTHUTYTOB B a3epOailDKaHCKOTO 3KOHOMHKE 3aMEMJISIeT OCYIIECTBICHHUE
JeJIOBBIX OIEpaluid, YTO BEOET K POCTYy H3AEPKEK M CYLIECTBEHHO CHIDKaeT 3(PQEeKTUBHOCTD
KOHKYPEHTHBIX YCUJIMH YYACTHUKOB PBIHKA.

B Azepbaiimxane ¢GupMbl ¢ pa3BUTHIM PHIHOYHBIM MEHTAIMTETOM BBIHYKIEHBI ITPAKTHKOBATH'
(1)0pr1 MOBCACHUA, OTJIMYHBIC OT IUBUIIM30BAaHHBIX KOHKYPECHTHBIX HOPM.

Hamuuue cnennguueckux OapbepoB BXOAa Ha PBIHOK B COBOKYITHOCTH C MAallOpa3BUTOM
WHPPACTPYKTYpOil pBIHKA OOBICHSIET HIBKYI 3()(PEeKTHBHOCTh (DYHKIIMOHUPOBAHUS POCCHUCKHX
TOBAPHLIX PBIHKOB JaXKE B OTPACIAX C HU3KO
KOHLICHTPUPOBAHHOH CTPYKTYpOil.

CrnenoBaresibHO, MOJKHO CUMTATh BEPHBIM YTBEPXKIEHHE O TOM, YTO CTAHOBJICHUE MOHUTOPHHIA U
peryJsipHble MyOnuKaiuy pedTHHTOBBIX onleHoK B CMU u crienuaibHBIX W3JaHUAX 00JIeryatr He TOJILKO
n3MeHeHue (GopMbl COOCTBEHHOCTH HPEANPHUATHS, HO M YIydllaT HMHQPACTPyKTYpy pbIHKa 3a CYET
Ka4eCTBEHHOTO yIy4IlieHHS HHPOPMAITHOHHON COCTaBIISIOLICH.
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THE COMPETITIVENESS OF CLOTHING INDUSTRY ENTERPRISES IN THE REPUBLIC OF
AZERBAIJAN
Kh. F. Mamedova, F.A. Mamedov
Azerbaijan Technological University
Summary

The paper dwells on the development of the set of theoretical, methodological and practical
recommendations on increasing the competitiveness and development of industrial enterprises of clothing industry
with account for Azerbaijani present-day conditions.

There have been analyzed the status of clothing industry in the conditions of changes in the internal and
external environment of the enterprises, and the general and specific factors and signs of crisis situations at clothing
industry enterprises, as well as there have been studied government support measures for the development of
clothing industry of the Republic of Azerbaijan, and considered the issues of state regulation of clothing industry
enterprises.
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GEORGIAN ELECTRICITY MARKET MODEL CHANGES NECESSITY
Sulakadze L.
Ivane Javakhishvili Thilisi State University
Summary
The energy sector is the most priority in the economic field. The associated agreement’s (between Georgia
and Europe)obligationscontain to do important changes in different spheres, between them energy sector and must
be harmonized with European legal bases. Therefore, nowadays electricity sector has many challenges, based on
market model is not in good condition and changes are imminent.
For formation competitive and non-concentrated electricitymarket in Georgia, we must increase together number of
the supplier companies and production capacity, thatnone of the companieswill not be dominant on the market. The
process of analysis (to modifythe electricity market model in competitive market model) showed us that the market
is high concentrated and the main manufacturer is dominantin Georgia. To solve the problems of modifying the mar-
ket model in competitive market, | offer some norms, for example:
» To write deadlines and conditions ofenergy sector’s restructuration in the law;
« Must be developedthe norms to be easier entering on the market and appearing analternative electricity suppliers;
« Desirable to develop an independent operator and implement competition on theretail market.
This thesis tries to convince us necessity of the changes, the market model changing and the steps of the
competitive market implementation, which is necessary to perform our obligations.
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Summary
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ENERGY EFFICIENCY — THE COUNTRY’S ECONOMIC FOUNDATION
Zhorzholiani Ts. Gordadze E.
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Summary
Because of using of traditional natural resources, humanity has faced danger of reduce their supplies. Nowa-
days, there are pretty great opportunities to get energy, among which it’s important alternative sources of energy ex-
traction and their inclusion in the manufacturing process, while existing traditional resources rational use is the ne-
cessary condition for their maintenance.
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PROSPECTS OF USING WIND ENERGY IN GEORGIA
Shalamberidze T.
LEPL Kutaisi Public School N21
Summary

It can be said with confidence that history of mankind and the development of civilization is also the his-
tory of Energetics. In a very short period of time a man managed to reduce a considerable number of reserves sto-
red for millions of years and caused many problems. In such cases the life itself dictates to every man the necessity
of some radical changes. Mankind needs gradually to return to renewable energy resources that are correspondingly
non exhaustive. It is equally important, that they don’t pollute the environment. In comparison with the traditional
energy facilities harmful impacts of wind energy on the environment are very minimal.

According to all the above mentioned the usage of wind energy really gives great advantages not only to a
specific country but also to the whole environment and society.
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CHALLENGES AND PROSPECTS OF WIRELESS POWER TRANSMISSION
S. Tevdoradze
Akaki Tsereteli State University
Summary

Wireless power transmission is one of the priority challenges facing the modern science, since it will allow us
for getting a lot of energy from solar power plants existing on Earth orbit, savinglarge amounts of money for the ex-
pensive current-carrying materials and obtaining the more comfortable and mobile electrical appliances. Work in
that regard is being carried out by using many methods, but all these methods are characterized some difficulties and
constraints, and overcoming them in the future will require great effort. The paper describes these methods and diffi-
culties characteristic of them.
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ORGANIZATIONAL AND TECHNOLOGICAL MEASURES FOR REDUCING CARBON DIO-
XIDE (CO2) EMISSIONS IN THE INDUSTRIAL SECTOR
Kh. Arabidze, N. Javshanashvili, T. Kishkariani
Georgian Technical University
Summary

Climate Change or Global Warming is generally caused by the accumulation of CO- in the atmosphere is
the reason of global concern. Limitation of carbon dioxide (CO;) emissions in order to mitigate climate
change is concerned to rational use of energy recourses,utilization of hight efficient technologies and im-
plementation of energy saving measures in the industry, residential, transport, construction sector and
etc. One-third of total energy consumption and share of CO, emissions by the industrial sector is about
36% of over the world. The article discusses combination of the measures for reduction of hurmful exha-
ust gases generated by the industrial facilities.
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ENERGY- AND RESOURCE-SAVING TECHNOLOGIES IN CONSTRUCTION WITH THE USE OF
THIN-WALLED LIGHT STEEL STRUCTURES
Kipiani P., Geradze P., Mindadze S., Dograshvili M.
Akaki Tsereteli State University
Summary
The paper discusses the use of thin-walled steel structures in construction, which are not only a means of quick
erection of buildings and structures, but also are the energy- and resource-saving technology.
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AN OVERVIEW OF MATERIALS USED IN ELECTRO-TECHNICAL INDUSTRY
Zivzivadze B.
Akaki Tsereteli State University
Summary
The paper dwells on an overview of materials used in electro-technical industry.
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THE PEOSPECTS FOR WIDE APPLICATION OF TKIBULI COAL
Kevkhishvili N., Jishkariani T., Javshanashvili N.
Georgian Technical University
Summary

Among the global problems one of the most important issue is depletion of the traditional natural resources reser-
ve. The leading experts and companies of the world are working on to create new energy saving technologies in or-
der to solve global problems. Note that parallel to energy saving it is very important to create resources efficient tec-
hnologies as well. The article discusses benefits from the high temperature burning chambers creation in order to
utilize fine fraction coal burning technology.
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ON ENERGY EFFICIENCY OF STRETCHING PROCESS OF CYLINDRICAL SURFACES
Sakhanberidze N.
Akaki Tsereteli State University
Summary

For the purpose of increasing processing accuracy and energy efficiency for calculation of diametric adjus-
tments and temperature fields of broach cutting teeth, the paper formulates the boundary conditions at cutting with
simultaneously working teeth, by taking into account the restored elastic deformations for the next tooth and transi-
ent surface hardening after plastic deformation.

For each broach tooth, there have been obtained the formulas for calculation of the pressure value in radial di-
rections taking into consideration the cutting process pre-history for each tooth of a broach.
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WATER DEIONIZATION ELECTRODIALYSIS PROCESS INTENSIFICATION
Rukhadze Sh., Tolmachev L., Apridonidze M., Shotadze A.
Summary
The article presents the results of the two-stage deionization of little mineralized water by electrodialysis
with ion-exchange membranes. Dilution sections were filled with anion-exchange grains while concentration secti-
ons were filled with cation-exchange grains in the first stage of deionization. In the second stage of desalination pro-
cess cation-exchange nets with anion-exchange grains were put between the membranes of dilution sections. Pure
water with specific electrical resistance about 3 MQ-cm was produced as a result of the two-stage deionization pro-
Cess.
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1. P.X. Xammsos, B.A. Houxos, C.A. MenuxoB. TEOXU PAH. Be3pearenTHblii criocod MpOU3BOICTBA
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CONCENTRATION OF POTASSIUM FROM SEA WATER BY METHOD OF ELECTRODIALYSIS.
L. Kontselidze, R. Gotsiridze, Z. Kontselidze, N. Mcheidze
Batumi Scientific- research Institute of membrane technology
Shota Rustaveli State University
Summary
In article the results of researches of a degree concentration of various elements which are taking place in sea
water, in particular —potassium, are submitted. The work is of interest in connection with development of new tec-
hnological process of reception potassium fertilizers from sea water. For intensification of effect and productivity of
a new method it is offered to use preliminary concentration of sea water by a method of electrodialysis.
Is shown, that it is possible to receive preliminary concentration of potassium in concentrate in 4 times in
relation to initial sea water.
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LohJo@ols  ggd@m@o  bgdolidog@o dods®- o Y 1-'1=
ngmgdol  dgdmbgggedo  slg  dgodengds o}
hog(gOmm : X3 Bsb.2

v, = vplcosacosf -1, + sinf - 1; + sinasinf - i3). (6)
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obg, bogo B -3u0by Lobdodgls o x10x3 LodGAYgl Jmdol.gnmby @, aobolsbdgmgds
BMEMb0©sb:

_ (Woep)

CosQg = — . (M

o
39JBmc0 ﬁ 9bs 53dogmaomgdegls 300Mdgol:
(@.-e) =0, q.(e-e)=0 ®)
07 53 Bmemdgdl wogepgadomgdm  Jglodsdol wg®dgdby o dmgobgbn  gomsd-
dbgdl, dogowgdm o9OMEobsdogy@o dogrgbol dgbododol mg@dgdby agadoagdols dgdwgy
2530 lbobyen 9391

Gnx1 = GnoSingg(cosacosf — x;c05¢,);
Gnxz = GnoSingq(sinf — x,c05@,);
Gnxz = Gno(SiNAcosf — x3c05@y).
9) 590mE0bsdogy®o dogngdo 033e0sb Jodo@myegdsl 0dol Jobgogom oy GoyMm-

@05 ggombyg @, doHmd Jgdmagedgl dsd@sgano sign[cosq:a}. 09 (9) 20dmbobyyagdgdls

300580943560 gasbbmdogrgdm  Lowowggddo s hoglgsdm (2)-do Lodbmgmme  dJogomgdbm
LbEo0mbsgy@ bogomdo dmmsglgdgemo sdbmery@do dmdbogo @g@mml [mbslfm@mdols

3obBHMegdgdls:

d . . -, .
f:: + gnoSing, (cosacosf — ¥;cos¢,) + qqgcosi@ X signlcosg,) = 0,
A0
dn
g
dn

+ qoSing, (sinf — ¥%,c05@,) + q19c05% @, x,s19n(cos@,) — 1 = 0,

+ GnoSing, (sinacosp — %;c059,) + q10c05 2@ Xss1gn(cosg,) = 0,

X x? = 0.
399dm gdmnbgggsdo, @m@Es bogowols Jodo@myegds dm@obob@ogy@o Lod®EYol 3o@ogng-
@05, Jowgdy Asbmagdgddo gbps ogydgem, GmI ﬁ = 0.

@0BJOSG YD S:
1. Csermuckmii B. A. — MexaHuKka abcomroTHO THOKUX cTepkHed. Mocksa. Mzn. MAU, 2001, 425c.
2. Bamsrapamse. A. I'. — Ompenenenue ¢GopM paBHOBECHS W HATSDKEHHUS B [UIAHTE HAXOAAMIEMCHS B IOTOKE
BO3/yXa WIH XUAKOCTH. — 3B. By30B. MammHOcTpoeHue. 1984r. Ne7 c. 31-34.

EQUILIBRIUM EQUATIONS COMPLETELY FLEXIBLE ROD, UNDER THE ACTION OF AEROD-
YNAMIC FORCES
Badzgaradze A.G.
Akaki Tsereteli State University
Summary

Many practical and theoretical problems connected with the forces acting on the rods with a side of aerodyna-
mic forces. The exact mathematical description of these forces is important in calculating the rods. The paper obtai-
ned the analytical expression for the aero dynamical forces. And also is the equation of equilibrium of the rod, with
the seat in the flow
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mardaleiSvili n.
akaki wereTlis saxelmwifo universiteti

naSromi eZRvneba uZrav dabrkolebaze satransporto saSualebebis dajaxebis meganizmis gamokvlevas sxvadas-
xva maTematikuri modelebis ganxilviT. Ggamokvleulia rogorc pirdapiri (SubliT) dajaxeba, aseve iribi, anu garkve-
uli kuTxiT dajaxeba. Aavtomobili ganxilulia, aseve, rogorc or-masuri modeli. Aam modelis ganxilvisas gamokvleu-
lia mxolod pirdapiri (SubliT) dajaxeba.

[1] naSromSi ganxilulia satransporto saSualebis dajaxeba uZrav dabrkolebasTan. Aavtomobili ganvi-
xilulia, rogorc garkveuli masis marTkuTxa paralelepipedis modeli. Ddajaxebis procesi dayofilia or fazad.
pirdapiri (SubliT) Ddajaxebisas pirvel fazaSi miRebulia diferncialuri gantoleba:

MX + ¢cx + hx* = 0. (1)
(1) meore rigis arawrfivi diferencialuri gantolebis integreba SesaZlebelia mocemuli sawyisi pirobebiT:

roca t=0, maSin x=0, X=V,,
sadac v, avtomobilis siCgarea dartymis momentSi.

Ggarda am SemTxvevisa ganxilulia avtomobilis uZrav dabrkolebasTan arapirdapiri (raRac kuTxiT) da-
jaxeba. Aavtomobili isev ganvixileba, rogorc M M masis marTkuTxa paralelepipedis modeli. vTqvaT,
dartyma xdebaa kuTxiT, anu ganixileba xist sibrtyesTan L sigrZis M masis marTkuTxa paralelepipedis
formis mqgone sxeulis dartyma « kuTxiT, sadac  Aaris kuTxe Xxist sibrtyesa da marTkuTxa paralelepi-

pedis waxnags Soris. maSasadame, dartymis diferencialur gantolebas aqvs saxe:
o X*

MMX + ——
2ty “«

=0. @)

sadac o, - masalis denadobis zRvaria. Aam meTodiT dajaxebis gamokvlevisas gamoyenebulia [2] naS-
romSi miRebuli Sedegebi.
XSir SemTxvevaSi mosaxerxebelia avtomobilis warmodgena or-masuri an sam-masuri modelebis sa-
SualebiT. jer ganvixiloT avtomobilis or-masuri modeli (nax.1).
avtomobilis uZrav dabrkolebaze dajaxebis meganizmis gamokvlevisas, rogorc wesi, ganixileba
moZraobis ori faza [1]. jer ganvixiloT pirveli faza, rodesac avtomobili ejaxeba uZrav dabrkolebas da myi-
sierad Cerdeba (anu ar vixilavT ukusvliT moZraobas).
am SemTxvevaSo meganikuri sistemis (avtomobilis) moZraobis diferencialur gantolebaTa sistemas
eqgneba saxe:
mZ,+,2, +C 2, —C, (22 - Zl)+ F =0,
M, Z,+u,2, +¢,(2, —2,) +F, =0,
Ees sistema umjobesia ase gadavweroT:

3)

m,Z,+u2, +(c, +¢,)z, —¢c,z, + F, =0,
m,Zz,+u,2,+¢,2,—C,2, + F, =0,

sadac c, da c, zambarebis sixistis koeficientebia, 14, da g, blanti xaxunis koeficientebia, oTxive koefi-

cienti CaTvlilia mudmivad, F, da F, xaxunis Zalebia. Ees Zalebic mudmivebia.

Jo4 l
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Nnax.1.

(3) gantoleba samarTliania mxolod dartymis pirvel fazaSi.  avtomobilis myisieri gaCerebis t=t,
momentSi 2(t,) =0 (z(t) = z,(t) — z,(t)). avtomobilis Tavdapirveli sigrZe aRvniSnoT L. vTqvaT,
dartymis Semdeg misi sigrZe gaxda /¢, e.i. misi sigrZe Seicvala z(t,) = A sididiT. Ees sidide warmo-
adgens narCen deformacias da misi gamoTvla SesaZlebelia formuliT A=L—/.

(3) diferencialur gantolebaTa sistemis analizi CavataroT maTematikuri paketis Mathcad-is gamoyene-
biT. amisaTvis cnobili unda iyos c,, C,, 1, da u, Koeficientebi da sawyisi monacemebi (dajaxebis mo-
mentSi cnobili unda iyos z,, z,,Z,, Z, sidideebi). Uunda aRiniSnos, rom c,, C,, s, da u, koeficien-

tebi ganisazRvreba eqgsperimentiidan. kvlevebisaTvis maTi monacemebi aRebulia [3] naSromidan. Aam
naSromSi moyvanilia am koeficientebis mniSvnelobebi Jigulis sxvadsxva markis avtomobilebis uZrav
dabrkolebaze (20 tonis masis betonze) dajaxebebis gamokvlevis Sedegebis safuZvelze.

Mmocemul naxazze naCvenebia siCqaris cvlilebis grafikebi. [1] naSromSi miRebuli iyo, rom siC-
gare myisierad nuli xdeba (moZraobis pirveli fazis dasasruli) t=0.048wm drois momentisaTvis. TiTgmis
analogiuri Sedegi miviReT ganxiluli modelis SemTxvevaSi: t=0.045wm.
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Akaki Tsereteli State University
Summary
The paper dwells on the investigation of the mechanism of vehicles crash with a solid obstacle by conside-
ring different mathematical models. There have been investigated both direct (head-on) crash and indirect crash, i.e.

crash at a certain angle. The vehicle is also considered as a dual-mass model. When considering this model, there is
investigated only the direct (head-on) crash.
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Samadalashvili A., Lomidze A., Modebadze T.
Akaki Tsereteli State University
Summary
By aggregation of the ensilage pressing device in polyethylene bags to the tractor, the storage clamps and
towers for storage of bags can be replacedby various cheap cellars and other coating premises.
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MOULDING FORMATION CONDITIONS IN ELECTROSLAG REMELTING PROCESS
Kakauridze A., Zivzivadze L., Tskipurishvili T., Shalamberidze M.
Akaki Tsereteli State University
Summary
The paper describes the conditions of moulding surface formation during the electroslagremelting process.
There is shown that intensity of heat released near the inside wall is maximal, and this improves the quality
of moulding surface formation conditions.
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SYNTHESIS OF RAW MATERIALS FOR FIBER-FORMING GLASSES
Bakuradze E,, Zivzivadze B., Vadachkoria Z., Bakuradze K., Abesadze N.
Akaki Tsereteli State University
Summary
The paper dwells on producing the glasses from industrial-technological waste for forming a novel fiber by
using various syntheses, as well as on studying their properties.
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ANALYSIS OF INJURIES TO THE CAR DRIVER WITH A NONFATAL IN-VEHICLE TRAUMA
Chogovadze J., Chogovadze L.
Akaki Tsereteli State University
Summary
An analysis was conducted on the pattern and localization of the most common injuries to the driver with a
nonfatal in-vehicle trauma during the collision of both left-hand steering and right-hand steering cars with during the
different types of collisions. It has been established that during the central frontal collision, the main injuries to the
driver are localized at the frontal part of the body, during the left-side frontal collision — the left and right parts of
the body, but during the right-side frontal collision the main injuries to the driver are localized at the frontal and
right parts of the body.
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PECULIARITIES OF METHODS FOR STUDYING MACHINERY MATING PARTS
Kurshubadze Ts., Bekirishvili M.
Batumi State Maritime Academy
Summary
The paper presents different types of machinery mating parts and surfaces: relation of moving and static details.
Force transmission in machine details is implemented by related details. Conditionally relation may be of initial
contact types: area, line and point models. Practical skills of relation are developed and technical education is enric-
hed as the result of studies of this issue.
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Al := READRGB("strike3 tif")

extract(Al)
0 1 2
0 255| 255| 255
Al 1 255| 255| 255
2 255| 255| 255
3 255| 255 255
4 255| 255

rcl = READ_RED("strike3 tif")
gel = READ_GREEN("strike3 tif'")
bel = READ_BLUE("strike3.tif")

rcl
cols(rcl) = 128

rows(rcl) = 100

max(rcl) = 235

min(rel) = 0

rc = rcl — rcl

gc

A2 =

A2 := READRGB("strike tif")

be2

iy

1 bel

extract(A2)
0 1 2

0 255| 255| 255
1 255| 255| 255
2 255| 255| 255
3 255| 255| 255
4 255| 255

rc2

cols(Al) = 384
rows(Al) = 100

max(Al) = 255

min(Al) = 0

= READ_RED("strike4 tif" )
ge2 = READ_GREEN("strike4 tif'")
= READ_BLUE("strike4 tif")

cols(gel) = 128 cols(bcl) = 128
rows{gecl) = 100 rows{bcl) = 100
max(gcl) = 233 max(bel) = 2535
min(gel) =0 min(bel) = 0

ge2

ge = ge2 — gel

be2

be = be2 — bel

re gc be




extract(A)

@B GG YD
1. B6.gm3sarosbo, b. @ob@ododg, b.o@ImEadg, G. Qoaos, aodmbsbygmgdoms wodydaggdols mgm@ools
25904969 ©m39dgbBgdol 0©gbGogogszool sdm3sbgddo — MathCad-ol LobEgdsdo — dg-3 be-
9Omsdm@olom bsdgibogdm-3gmmoymo 3mbgg@mgbios “9bgmyg@dogs: Mgaombosgymo 3G Mmben 9dgdo
> aobgomemgdols 39ML3g]B0gg60” —Jgmsobo, mJ@mddgmo, 2015.
2.  KpumuHanuctuka: YuebHur/OTs.pes. H.M.A610Kk08 — M.:H0pucT, 2007. — 781 c.
3. B.M.ObArkoHoB — IHUMKNONeauna Mathcad 2001i u Mathcad 11. — M.: COTIOH-Mpecc, 2004. — 832 http://biblio-
tekar.ru/criminalistika-1/12.htm
4. http://www.lib.ru/PRAWO/BESTJUR/loerl.txt_with-big-pictures.html
5. Mathcad 15.0 — Help, Image Processing, Extension Pack.

THE USE OF THE IMAGE THEORY IN PROBLEMS OF IDENTIFICATION OF DOCUMENTS IN A
MATHCAD SYSTEM
Kopaliani N., Ghintibidze N., Ormotsadze N., Filia R., R. Maisashvili
Akaki Tsereteli State University
Summary
By these methods the dot analysis of any monochrome image is possible. The analysis has high precision at the level
of each point. Similarly, the analysis of color images is possible. For example: It is visible that by these methods
perhaps high precision to solve considerably complex problems of identifications of documents in the field of crimi-
nalistics, and also to use these methods in astronomy, in diagnostics etc.
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EUROPEAN APPROACHES AND REGULATORY REQUIREMENTS FOR THE ENERGY
RECOVERY FROM WASTE
Berejiani A.
Ministry of Environment and Natural Resources Protection of Georgia
Summary
Waste management international requirements and relevant European directive are considered, in particular — that
are directed to Energy recovery from waste.

ON THE ROLE OF PUBLIC ENGAGEMENT IN IMPLEMENTATION OF WASTE
MANAGEMENT POLICIES IN GEORGIA ACCORDING TO AN EU ASSOCIATION
AGREEMENT

Tskhakaia K.*, Tsiskaridze D.**, Gamkrelidze E.*
*Akaki Tsereteli State University,
** International Business and Economic Development Waste Center

By signing the Association Agreement with the European Union, Georgia has made commitments, in
addition to other areas, to harmonize waste management sector with the EU requirements. The paper dwells on the
results of survey, which reflects the attitude of various interested parties toward the adoption of modern waste
management approaches in Georgia, using an example of three large cities of Georgia.

An Association Agreement (AA) sets special requirements for Georgia in the field of
environmental protection and, particularly, in the field of waste management. Waste is also seen as not
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According to the National Waste Management Strategy, the municipalities have to start the
meeting the commitments of implementing the waste separation practices since 2019. In this regard, 14%
of respondents believe that the municipalities are ready to meet these commitments, but 39% of them
think that the municipalities have no relevant experience, and only 18% of them believe that they are not

ready for this (fig.3).
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CALCULATION OF WATER FLOW PASSED THROUGH FISH-PASSING ON VARIABLE
LEVEL OF HEADWATER
Khelidze G., Shatakishvili L., Kikacheishvili N.
Georgian Technical University
Summary
For low-pressure diversion dam hydroschemes, characterized for the conditions of mountainous relief of Ge-
orgia and the mountainous areas of rivers, considering the prevalence of salmonidae, the flume-type fish-passing
structures are found mainly, which corresponds to the above conditions well, as there are conditions of flow motion
close to the natural conditions. Calculation of flow capacity for a fish-passing structure of Bakhvi 3 hydro plant whi-
le variation of the level of upper pool has been described as an example. The fish-passing structure has been made in
the form of inclined rectangular concrete flume, in the section of which there is a fender from the port side and a
barrier — from starboard side under the fender. Determination of water flow passed through the fish-passing structure
has been determined on the basis of an idea, so that the fender and the barrier are of thin-walled spillway, but the
area between them is considered as the outflow from the semi-immersed hole. In case of lower levels than normal
flooding level in the water storage, the ship-passing hole from the side of upper pool is considered as non-immersed
wide-threshold spillway.

SJEKTPOKATAJIUTUYECKAS OYUCTKA CTOYHBIX BOJI JIETKOM
INMPOMBIIIVIEHHOCTM.

Hyryesa Ill.c, Mamenos J.a,
A3zepoéaiioncanckuit Texnonozuueckuii Ynueepcumem

Ilpoananuzuposanvl  6apuanmel  COYEMAHU  IAEKMPOXUMUYECKUX U  KAMATUMUYECKUX —BO30eicmeuti Ha
oKucnaemvle KOMNOHEeHMbl daekmpoxamanumuyeckux cucmem. Ilokazano, umo a¢hpexmusnocmsv maxux
couemaHuii onpeoensiemcs paiuNUAMU 8 XapaKmepe KOHEUHLIX NPOOYKMOS OKUCIEeHUS, 00pasyiowuxcs npu
INEKMPOXUMULECKUX U KATNATUNULECKUX 030€UCBUSX, 83MbIX 8 OMOETbHOCTU.

[IpoGiieMbl, cBsi3aHHBIE C OOECIIBEYMBAHMEM BBICOKOIIBETHBIX CTOUYHBIX BOJ M JECTPYKLHCH
COJIePIKaIINXCSl B HUX KPACHUTENEH CIIOKHBI 1 MHOTOTUIAaHOBEI. Kak M3BecTHO, 00eCI[BeUnBaHNE SIBIISETCS
JUIIH TIEPBOM CTagueil OYMCTKM CTOYHBIX BOJ, COIPOBOXKIAIOIIEECS JUIIL pa3pylICHUEM IIeTH
COTIPSDKEHMSI M HE 3aTParuBaroIlce pa3pylICHHE apOMaTHYECKUX CTPYKTYp. Mexmay TeM, UMEHHO 3TH
CTPYKTYPBI OIPENETSIOT BBHICOKYIO TOKCHYHOCTh BOAHBIX PAacTBOPOB KpacuTelleil, TeM CaMbIM HH3KHE
saauenus [1/1K.

B mpoBeneHHBIX HaMHM HCCICIOBAaHMSIX OCHOBHOE BHHMaHUE OBUIO YJEJIEHO BOIIPOCaM
JIECTPYKTUBHON OYUCTKH, YTO MOTPEOOBAIO IPUMEHEHHS KOMILJIEKCA COBPEMEHHBIX (PU3UKO-XUMHUYECKUX
METOJIOB aHaams3a, TaKUX KaK criekTpooTOMEpHS,
dorokanopumerpus, SMP, razoxkumkocTHas Xpomartorpadus, o
XpoMMaccIeKTpoMeTpusi. FcciemoBanusiM OBUTH  TIOJIBEPTHYTHI 1 —

pa3H006pa3HHe KpaCcuTCiii, KaK OCHOBHOI'O, TaK W KHCJIOTHOI'O The—
XapakTepa. PeBy.]'IBTaTLI, MOJIYUYCHHBIC C MOACJIbHBIMU PACTBOpAaMU,

IMIPOBEPAINCH TAKKEC U Ha HATYPAJIBHBIX CTOYHBIX BOAAX pa3JIMYHbIX Y g o 15 n

T,MM
KPaCHUJIbHBIX TPOU3BOJCTB .[2] Prc. 1. Hamerenne norerana ,

KOMHHCKCOM BHCKTpOXHMquCKHX MCTO]IOB I/ICCJIC]IOBaHI/Iﬁ r[nan[Hp[p()BaHHof/'[ TUTATHHBI BO BpEMEHH
B pactope 0,1 M KOH npu BBe1eHun
aszokpacuteneii: [DK — (1), [13 — (2), [T’

CaxapucCThbIX BELICCTB, (bopMaan[erI/ma U JPYIrux OTMCUYCHHBIX —(3), T4 - (4).

YCTAHOBJICHO, YTO IJIA OOJIBIIMHCTBA KpaCHTCJ’ICﬁ, B OTJIMYHUEC OT
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BBIILIE OPTaHUYECKUX BEIIECTB OTCYTCTBYIOT aJICOPOLIMOHHBIC CABUTH MOTEHIINAA, CBUIETEIbCTBYIOIIUE
00 WX JEeCTPYKTUBHOH amcopOmuu. OTOT, BIEPBBIE YCTAHOBIEHHBIH (DAaKT, HWMEET HE TOJBKO
TEOPETUYECKUH, HO U CYIECTBEHHBIN MPAKTUYECKUN MHTEPEC, MOCKOIBKY MpeJonpeaesieT KHHETUKY U
MEXaHM3M, Kak Tpoliecca OOECIBEYMBAHUS, TaK W TIYOHHY NOECTPYKIMH apOMATHUECKHUX CTPYKTYP
(puc.1). .[3.4]

B pabote ObUI0 yCTaHOBIIEHO, YTO B CHCTEMax, padOTAIOUINX B YCIOBHUSX Pa3OMKHYTOW LIEIH,
MIEPOKCH]] BOJIOPO/Ia, KaK OKHCIIUTENb, HE 3aTparuBaeT apoMaTHYECKHe spa KpacuTeneil. B aTom mane,
KaKk TIOKa3ajlW HCCIEAOBaHMsA, JECTPYKTUBHOE OKHCJICHHE KpacuTelell TNpOoTeKaeT JI0CTaTOYHO
WHTEHCUBHO TOJIBKO JIMIIB MpH 31ekTpoxuMudeckux neiictBusix (OKC-2 u DKC-3). B To e Bpems B
ycnoBusix  paborsr DKC-1, rereporeHHO-KaTaNWTHYECKH pacmaj TEepOKCHIa BOIOPOAa BBHI3BIBAET
o0eclBeYrBaHUE, 3aMETHO YBEIMYUBAIOLIEECS B IPUCYTCTBUH XJIOPUI-MOHOB (Tabnuia 4).

Tabauna 4
OO6eciBeYnBaHUE BOIHBIX PACTBOPOB a30KpACUTEIICH IPU TeTEPOrC€HHO-KATATUTHICCKOM PacIiazie
H202 Ha Pt B KOH
Kpacurens r/n °C | HcxomHasi, | KOHEYHas A%
NaCl 1°

0 20 135 110 15

1 20 135 84 38

4 0 60 135 82 39

1 60 150 83 46

1 20 60 60 98

0 20 135 89 34

1 20 135 87 36

Inr 1 60 135 46 66

1 60 40 2,5 94

1 20 150 83 46

113 1 20 40 2,1 93
K 1 60 160 110 33

1 20 138 103 25

ITY,I13,I1T, 0 60 135 58 43
ITX (cmecn) 1 60 135 65 40
1 20 70 2,6 96

ITpu 5TOM OBLTO TaK)KE YCTAHOBIICHO, YTO B OTCYTCTBHHU KaTaln3aTopa, MEPOKCH]T BOJIOPO/Ia HE BhI3HIBAET
obecupeunBanus. .[7,5,6]
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ELECTROCATALYTIC TREATMENT OF LIGHT INDUSTRY WASTEWATER.
Nugueva Sh.,Mammadov E.
Azerbaijan Technological University
Summary
The synthetic dyes are widely used in dyeing-trimming productions. In most of technological processes the
dyed waters appear.
Azo-dyes production is accompanied by appearing of large amount of highly dyed sewage.

Therefore, the searching for methods of sewage purification, which provide high intensity of discoloration and a
rather deep destruction of the dye itself, is of great interest.
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NOISE FORMATION AND ITS DETERMINING METHODS
IN TRANSPORT-POWER INSTALLATION
Topuria R., Kochadze T., Barabadze M.
Akaki Tsereteli State University
Summary

The paper describes the transport of the internal combustion engine noise generation mechanism, its environ-
mental impact. The paper discusses the internal combustion engine acoustic balance different types of equations.
Turbine acoustic balance with a variety of modification enables us to determine the most important component of
the noise, pointing their Reasons to study the formation process and plan the most efficient ways to reduce engine
noise.
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¢ Pipeline transport http://en.wikipedia.org/wiki/Pipeline_transport

e  Assessing the environmental impacts of pipelines, BY DR JANET SWAN, ENVIRONMENT DIRECTOR, RSK,
http://pipelinesinternational.com/news/assessing_the_environmental_impacts_of_pipeli-
nes/008361/”%qL3o03mbo-3mmol”  3530L3)®sO0o  asBLoabol  "bgbs3o-gmmol”  sbswwo 72003
©003930M0L  25BLoabol  2338-0560  Lgdgool  dd9bgdeomdol  as0gdmbg  Bg0mJdqqdol
89935L900bsbas®odo _http://gogc.site.itdc.ge/uploads/other/0/325.pdfhttp://gogc.ge/ge/enviroenmentassasse-
ment

e Environmental, Health and Safety Guidelines, Waste Water and Ambient Water Quality Guidelines

o  http://www.ifc.org/wps/wecm/connect/European council Directive 91/27/ 0f 21 May 1991 on urban waste water
treatment

http://ec.europa.eu/enviroenmnt/water-urbanwaste/info/docs_en.htm

e FAO (Food Agriculture Organization) 1995 “Guidelines on Good Labelling Practices for Pesticides” Rome;

FAO
http:ecoport.org/Resources/Refs/Pesticid/Guides/guids.htm

e FAO 1985. Guidelines for the Packaging and Storage of Pesticides. “Rome. FAO http://fao.org/ag-
/AGP/AGPP/Pesticide Code/downloads/pacstor.doc

e Environmental, Health and Safety Guidelines, hazardous material Management, www.ifc.org/ifcenxt/enviro.-
nsf/Content/EnvironmentalGuidlines

e The Assessment of Implementation of the ENP EU-Georgia Action Plan Environmental dn Sustainable Deve-
lopment, January 31
www.greenalt.org/webmail/data/file/publications

e  Specially installed Software Codes by A Maisuradze

e Dundee Group to Tackle Pipeline Reliability and Safety Challenges http://www.dundee.ac.uk/research/main-
/news/20100701115655/716.html
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e Environmental Impact Assessment and Public Participation in a Gas Pipeline Project's Planning Phase: How
Adequate is the Croatian Environmental Regulatory Framework? http://www.dundee.ac.uk/cepmip/gateway-

/?news=31284
e National Environmental Policy Act and Natural Gas Pipelines http://www.ingaa.org/cms/145.aspx

ENVIRONMENTAL SAFETY PROBLEMS WHILE TRANSPORTATION
OF THE ENERGY RESOURCES
Berishvili S.
Georgian Technical University
Summary

It is obvious that energy structures are complicated and difficult to build structures, the construction of such
structures require proper planning both on design and construction stages. In order to avoid environmental damages.
It is important to develop Environmental Impact Assessment on design stage. In addition to Environmental Asses-
sments and Management Plans it is also important to develop social studies and Resettlement Action Plans. Con-
struction companies should act in accordance of these Environmental and Social Management Plans this will elimi-
nate risks, thus the environmental security of the pipelines will be protected and this will reduce risks of the acci-
dents on pipelines.
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THE CONSTRUCTION OF HYDRO POWER PLANTS IN GEORGIA AND RESULTING ENVIRON-
MENTAL CHANGES
Gordadze E., Zhorzholiani Ts.
Akaki Tsereteli State University
Summary
The construction of hydro power plants in Georgia resulted in change of environmental conditions (submer-
ging territories, microclimate change, prevention of water fauna migration, etc.). Despite changes caused by the con-
struction of HPPs, it is necessary to construct new hydro power plants, by minimizing the resulted environmental
changes.
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1. Miyajima M. Damage Analysis of Buried Lifelines in the Niigata-Ken Chuetsu Earthquake, Japan. 8th NCEE,
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2. Seed Bolton H. Landslides During Earthquake due to Soil Liquafaction. J. Soil Mechanics and Foundations Divi-
sion. vol.94. NO.SM5.Sept.1968. p.p. 1055-1123.
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J. Geotechnical Engineering. vol.111.NO9. Sep.1985. p.p. 1093-1107.

CREATING THE SLOPE EROSION-RESISTANT AND STRUCTURE-RESTORING GEOTEXTILE MA-
TERIALS FROM SECONDARY PET (POLY ETHYLENE TEREPHTALATE) RAW MATERIALS
Baratashvili M., Gintibidze N. R. Maisashvili
Akaki Tsereteli State University
Summary

When building infrastructural projects, different categories of roads and railway trunk lines under conditi-
ons of transitional relief, there frequently occurs breaching of the integrity of the upper and lower slopes from the le-
vel of the mountain side road. With a view to preventing the slope erosion process and restoring its integrity, there
have been found the opportunities for resolving the mentioned problem by secondary use of PET bottles instead of
the expensive geotextile materials. The first results have been already received.
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