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ECONOMIC EFFICIENCY OF MODERNIZING THE EQUIPMENT FOR THERMAL
POWER PLANTS

The subject matter of the study is the economic efficiency of modernizing equipment for thermal power plants (TPP). The goal of the
study is to identify the economic efficiency of modernizing the equipment of the TPP basing on new technology and taking into
account cost minimization and environmental requirements. The subject of the study is the theoretical and practical aspects of the
economic efficiency of equipment modernization. To find a solution of this problem, the feasibility analysis was used to determine the
current state of TPP equipment and the indicators of the parameters of old and new equipment as well as to introduce new equipment,
which enables burning low-grade and waste coal in a circulating fluidized bed (CFB). The issues of energy as the industry that covers
energy resources, extraction, transformation, transfer and use of various types of energy are considered. The features of an electric
power station, as a set of installations, equipment and tools which are used directly for producing electric energy are highlighted as
well as the necessary facilities that are located on a designated area. The features of the structure of the technology of thermal power
plants are illustrated. The place of thermal power plants in the structure of power engineering is considered. The available problems of
thermal power plants are revealed. The solution of problems of low efficiency, the deterioration and ageing of thermal power plants
equipment is suggested. The indicators of the equipment of thermal power plants are given. The advantages and disadvantages of the
old technologies used in thermal power plants of Ukraine are studied. The disadvantages of outdated equipment such as damage and
constant need for reconstruction are regarded. The mechanism of introducing the new technology of the circulating fluidized bed
(CFB) in comparison with the traditional flaring at domestic and foreign thermal power plants is analyzed. The advantages and
disadvantages of the CFB technology in comparison with traditional flaring are considered. The results of the feasibility study are
presented; these results provide the basis for determining the most promising objects for the implementation of this technology while
retooling power plants. The effect of modernizing the equipment of thermal power plants is proved. Solutions for improving the cost-

effectiveness of thermal power plants are suggested. The results of the obtained decision within this study are illustrated.
Keywords: power engineering, thermal power plant, modernization of equipment, technology of circulating fluidized bed,

introduction, traditional flaring, fuel, retooling.

Introduction

Heat power engineering is a branch of heat
engineering that is engaged in converting heat into other
types of energy, mainly into mechanical and electrical
ones. Thermal power plants are used to generate
mechanical energy at the cost of heat; the mechanical
energy obtained in these installations is used to drive
working machines or electromechanical generators which
help produce electricity. Installations that do not use
electromechanical generators to convert heat into
electricity are called electrical conversion units. These
include magneto-hydro-dynamic generators,
thermoelectric generators, thermal emission energy
converters.

The basis of modern heat and power engineering is
heat-power facilities of steam turbine power stations
consisting that comprise a boiler and a turbine. Thermal
power plants (TPP) are often built in large cities and
condensing power plants (CPP) in the areas with cheap
fuel.

The analysis of literary source and problem statement

The issues of retooling thermal power plants are
considered in the works of many scientists, among them
are M. Borisov [1], O. Maystrenko [2], S. Dubovsky [3]
and O. Matiiko, N. Rodzevich, G. Gnatyuk,
A. Matvienko, A. Gorshkov, Yu. Klushin, M. Kulik,
Z. Geletii, A.Roskolupa, J. Misak, T. Kravets and many
others.

However, it should be noted that although there is
already a significant number of scientific works related to
the problem of outdated equipment of thermal power
plants, there still remain tasks that need to be covered and

issues to be discussed.

Solid-fuel thermal power plants are an integral part
of Ukrainian electric-power industry. The prospects of
coal and other sectors of the national economy of Ukraine
depend on the state of thermal energy.

Such problems as low efficiency, equipment
deterioration and ageing, the increase of imported natural
gas price under the shortage of coal-mining capacities are
among the topical problems of thermal energy. The
operation of thermal power plants without their
modernization and introduction of new technologies leads
to an increase in the share of equipment that worked out
the resource and results in technological failures, an
increase in the electricity cost, specific fuel consumption.
Also, a significant issue in heat engineering is that thermal
power plants (TPPs) have a negative impact on the
environment.

The problem of the reasonable and balanced use of
the enriched coal as a fuel for existing boiler units with
flaring technology is of great importance today as well as
the use of low-grade ordinary coal and waste coals as a
fuel for new advanced technologies of “pure” burning and,
in particular, in the boilers of a circulating fluidized bed
(CFB).

One of the methods of solving these problems is the
use of a new ecologically pure technology for solid fuel
burning in CFB under atmospheric pressure. Now, this
technology is used in new equipment — CFB boiler units
with the capacity of 200-460 MW and they can be used
with supercritical parameters.

The goal and objectives of the study are to identify
the economic efficiency of modernizing TPP equipment
on the basis of new technology and taking into account
cost minimization and environmental requirements. The
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objectives of the research are to study the information
base of the research, to analyze the technical and
economic conditions of outdated and modern equipment
of thermal power plants, to make an economic analysis of
the introduction of new equipment.

Materials and methods of the study

The discussion of the results

To solve this problem, the feasible analysis was used
to determine the current state of TPP equipment, the
indicators of parameters of outdated and new equipment
and capabilities of introducing new equipment and
burning low-grade coal and waste in a circulating
fluidized bed (CFB). The information base of the research
is the materials of technical and economic indicators and
characteristics of the equipment of thermal power plants,
in particular, the Vuglegirska thermal power plant, works
of domestic and foreign authors as well as scientific
information posted on the Internet.

The results of the study

The introduction of a new power unit with the
technology of a circulating fluidized bed will increase the
productivity and power capacity of the Vuglegirska
thermal power plant in the electricity market. It will also
result in the growth of the company profits by increasing
the efficiency of work and increasing electrical output as
well as will enable retooling available main energy
equipment.

The installed capacity of the power plant will be
3720 MW. The use of new power units will increase the
demand for low-quality coal. Economic efficiency will be
positive. Building a new power unit will enable creating
new jobs for the period of building only.

The issues of modernization are topical and should
be solved at the Vuglegirska thermal power plant of PAT
Centrenergo. Thermal power plants are the basis of the
electric power industry. Fuel that is used at TPP is coal,
natural gas, residual fuel oil, shales, firewood. TPP
comprise a thermal power plant fuel system and
pulverized fuel system; boiler equipment — a set of a
boiler and auxiliary equipment; water treatment facilities
and condensate systems; service water system; the system
of ash handling and slag disposal; electrical and technical
facilities; electric equipment control system.

The design capacity of the Vuglegirska TPP is 3600
MW, particularly — the first line units are four 300 MW
coal-based generating units adapted for running on natural
gas, the second line units are three 800MW oil/gas units.
The construction of the power plant started in 1968. The
first unit of 300 MW capacity was put into operation in
December 1972, the construction of the first stage finished
in 1973, the second one was completed in 1977. The TPP
is located in the Donetsk region, on the left bank of the
reservoir impounded on the river Lugan.

The TPP main facilities are the main building of |
and Il lines; a joint auxiliary building; fuel facilities; oil /
residual fuel facilities; drinking and service water objects
and systems of ash handling and slag disposal; electrical
and technical facilities; sewage disposal plants. The
thermal circuit of the TPP arrangement provides the block
principle of operating without cross connections among
power units along the main lines. In the main building,
there is a plant central control board, two unit
switchboards for 300 MW 4 units and three unit
switchboards for 800 MW 3 units (table 1).

Operating capacitance in 2016 is 2432,2 MW with
planned 2385,9 MW.

Table 1. Short characteristic of the equipment of 300 and 800 MW units

300 MW power unit 800 MW power unit

type TII-312A TIMII-204
Taganrog Taganrog
single-body  boiler factory boiler factory boiler factory
unit with fuel I'CUI coal, gas gas, residual fuel oil
industrial steam o 255 kp/cm2 /545 °C 255 kp/em2 /545 °C
superheater exhaust conditions / 545 °C /545 °C
steam flow rate 950 t-hr 2650 t-hr
number of burners 8 36
turbine drive OP-12PM OK-18PU
8 feed pump:
g power unit - primary TIIH -1150-340 TTH -1500-350- 2 pcs.
- startup and standby [13-600-300-2 -
booster pumps 12I10-8 - 3 pcs.
regenerative air 0a . aa .
heater type PBII-98 - 2 pcs. PBII-98 - 4 pcs.
smoke exhauster J0J-31,5- 2 pcs. -
{ﬁ;tc:I(ljagE)arft forced draft blower BJIH-32B- 2 pcs BIIH-32x2 with a turbo drive
) OP-12mB - 2 pcs.
pulverized fuel . . I0-50A - 2 pcs. for 75 t of
system ball-mill pulverizer coal each i
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The end of the Table 1

1 2 3 4 5
electrical
precipitation  filters | type OI'A-2-58-12-6-3 - 2 pcs. -
for waste gases
primary turbine type K-300-240-2 K-800-240-3
factory Turboatom, Kharkiv LMF, St.Peterburg
throttle conditions /2225< E’gmz /340°C /2‘5‘25( Egmz /340°C
condenser K-15240 Air-15240 m2 ﬁ]ozo KIC-3 Air-41200
" condensing unit circulating pumps OIT 2 -110ke - 2 pcs. OIT10 —185eg- 2 pcs.
= ciectors OI1-3-25/75- 2 pcs. 5B7-1000- 2 pcs.
S ! 5BB-801531- 1 ps. 5B7-1700 -1 pes.
= I1B-900-380-18 I1B-1600-380-17
high pressure heaters | TIB-1200-380-42 [1B-2000-380-40
11B-900-380-66 I1B-1600-380-66
regeneration system deaerator JCII-500 - 2 pcs. JICII-1300 - 2 pcs.
ITH-400-26-7- | ss IT1H-1700-32-6-1 ss
ITH-400-26-7- 11 ss TTH-2000-32-6-11 ss
low pressure heaters |y 400.267- 1V ss TTH-1500-32-6-111 s5
ITH-400-26-7- V ss TTH-1500-32-6-1V ss
line heaters type IICB-125-7-15 — 2 pcs. TICB-200-7-15 — 2 pcs.
heat ar;d overall power 15,8 Geal-hr 25 Geal-hr
power plant FTRT R
line pump type 3-B-200x2 — 5 pcs. for | line ﬁalir?go 100-3 pes. for
—_ > TI'B-800-2EVY3
8 E’ generator type TI'B-300 water cooled water o air cooled
E fg tvpe T/L{-400000/100 - at unit No. 1,2 | THII-1000000,
© £ yp TJI11-400000/300 - at unit No. 3,4 | TLI-1000000

Table 2. Operating capacitance of the Vuglegirska TPP in 2016, MW

Power station Average mstalled Repairs Limitations Operating capacitance
capacity
Plan | Actual L Plan | Actual L Plan | Actual L Plan Actual L
Vuglegirska TPP | 3600 3600 0 2779 | 239,1 |-388 | 136,2 | 128,7 | -7,5 | 23859 2432,2 | 46,3

The increase in operational power compared to the
plan caused by reducing the idle hours of the units during
maintenance and repair from 277.9 MW according to the
plan to 239.1 MW actually and by reducing the power
limitations from planned 136.2 MW to actual 128.7 MW.

In general, all damage to the Vuglegirska TPP is
caused by the outdated equipment. The equipment was
disabled because the sides of the pipe excessively thinned,
the metal pipe corroded, the pipe was manufactured with

technological defects, the pipe metal was ashed metal
damage as well as due to corrosion damage and the
micropores of welded joints, corrosion damage and so on.
The lifetime of the damaged equipment is long and the
equipment requires timely repair or replacement.

That is why modernizing the main mechanical and
mechanical equipment of the Vuglegirska TPP is an
urgent task.

Table 3. Technical and economic indicators of the Vuglegirska TPP in 2015-2016

Specific consumption of
fuel equivalent for

Specific consumption of
fuel equivalent for

Power consumption
for generating electricity,

Power consumption for
for generating heat,

electricity supply, g/KW-h heat supply, kg/Gcal % KW-h/Gcal

actual | actual | stand. | actual | actual | stand. | actual | actual | stand. | actual | actual stand.
EIC;V:?I’ 378,5 383,7 383,7 1239 126,0 126,0 7,26 7,25 7,35 36,66 36,34 36,34
300 MW 2785 | 3837 | 3837 | 1239 | 1260 | 1260 | 7.26 | 725 | 735 | 3666 | 3634 | 3634
power unit
800 MW ) ) ) ) ) ) ) ) ) ) ) )
power unit
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In 2016 the specific consumption of equivalent fuel
for the electricity produced by the TPP in general and by |
line (300 MW units) was 383.7 g/KW-h (Table 3)
compared to 378.5 g / kWh in 2015, while the standard
rate in 2016 was 383.7 g¢/KW=h and the rate planned by
the National Joint Company “Energy Company of
Ukraine” was 383.7 g/KW-h.

The increase in the specific consumption of
equivalent fuel for the electricity produced by the TPP in
general and by I line (300 MW units) compared to the
consumption in 2015 was 5.2 g / kwWh.

The most important reason for increasing the
specific fuel consumption for the electricity produced by |
line (300 MW units) in 2016 versus 2015 was the increase
of heat input to support the viability of 800 MW units
when they stopped because of technological needs and
weather conditions.

800 MW units did not operate in 2016 porii.

In 2016 the specific consumption of equivalent fuel
for producing heat in 2016 was 126,0 kg/Gcal versus
123,9 kg/Gcal in 2015 while the standard rate in 2016 was
126,0 kg/Gcal.

The comparative analysis of specific consumption
rate for producing electricity and heat in 2016 and 2015 is
given in Table 3.

Actual losses of electricity for own needs at the TPP
in 2016 were 7,25 % versus 7,26 % in 2015, while the
standard rate in 2016 was 7,35 %.

The reduction of actual electricity consumption for
own needs is caused by increasing the number of working
units from 2,27 in 2015 to 2,37 in 2016 and by increasing
the average load from 231 MW in 2015 to 234 MW in
2016.

The comparative analysis of losses for own need in
2016 and 2015 is given in Table 3.

The economy of actual expenses of electric power
for own needs versus standard losses in 2016 is 4712 ths.
kwi/h.

Let us consider the efficiency of the replacement of
the outdated TPP boiler 312A with a new one, i.e. IIKIII
in economic terms (Table 4).

Table 4. Characteristics of the boiler equipment of Ukraine and
China

Power -
Boilers St;gg—:;p capacity, Efflcol/z:ncy, Country
MW
TIIIT .
3124 1973 300 88,5 Ukraine
AKII 2017 330 92,5 China

The total cost of new equipment is 4 000 000 000
UAH. The annual profit of the new power unit is
1 000 000 000 UAH. The efficiency of a modern boiler is
92,5%, instead of 88,5% of the outdated one. After four
300 MW units were replaced with four 330 MW units,
operating capacity of the power plant will be 3720 MW
instead of 3600 MW.

The cost of fuel is considerably low due to its low
grade. Thus, a tonne of anthracite coal will cost 1,200

UAH / ton, when earlier the price of 1 tonne was 1743.7
UAH / tonne.

Cost, =1743,7x 2000000 = 3487400000 UAH/year.
Cost,, =1200x 2000000 = 2400000000 UAH/year.

Economies in fuel is: 3487400000 — 2400000000 =
1087400000 UAH/year

The cost of new equipment is 1 000 000 000 UAH.
Four new boilers are needed.

Thus, the following result is obtained:

- the expenses for mounting the equipment are 4 000
000 000 UAH.

- the profit from saving in fuel is 1 087 400 000
UAH / year.

To determine economic efficiency, the formula for
calculating the classic indicator of Net Present Value
(NPV) should be used.

In this paper the total value of CFi (NPV) will be
designated as the sum of profits and amortization:

CF =P+4 1)

where P is the company profit;
A is the amortization.
Ckr = 1000000000 +

1 160 000 000 UAH/year
First, net present values are calculated according to
the formula [16] (Table 5):

> CF,
@+r) @

160000000 =

where CF, is monetary flows arranged by the years;

r is the discounting rate (15%);
t is the year in succession;
Then, for the first year, the net present value is

> CF, 160000000
@+r)t  (1+0,15)

The net present value is calculated according to the
formula:

= 966666667 UAH.

CF
NPV = (%r N | ®3)

where | is the amount to be invested;

> CF,

a )t is the amount of net cash flows;
+r

CF,
2.CF = 4 389 999 925 (Table 5);
@+r)

NPV= 4 389 999 925- 4 000 000 000 = 389 999 925 rpH.
In this case, NPV is positive.
The excess present value

according to the formula:

PI :ZCE /1.
@+r)

index is calculated

(4)

Then the excess present value index will be equal to
4 389 999 925/ 4 000 000 000=1,09.
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If the excess present value index is greater than 1,

Table 5. NPV calculation

changing the equipment is an efficient solution.

Ar_nount to be Monetary flows, Net present value,
Years invested, UAH (CF) Net cash flows, UAH UAH (NPV)
UAH
2017 4000 000 000 1160 000 000 1008 695 652 -2 991 304 348
2018 1 160 000 000 877 126 654 -2 114 177 694
2019 1160 000 000 762 718 830 -1 351 458 864
2020 1160 000 000 663 233 765 -688 225 099,3
2021 1160 000 000 576 725013 -111 500 086,3
2022 1160 000 000 501 500 011 +389 999 925
Besoro 4000 000 000 6 960 000 000 4 389 999 925 +389 999 925

Payback period (discounted) will last longer than 5
but less than 6 years. The exact value can be calculated by
the formula:

Payback period (discounted) = 5 + (remaining
investor debt by the end of the 5th year) / net cash flow for
the 6th year.

Payback period =5 + 111 500 086.3 / 501 500 011 =
5.22 years.

Therefore, in less than 6 years the company will
fully cover the cost of equipment only at the expense of
buying low-grade fuel.

The fuel component of the cost of electricity in 2016
was 69.9 kopecks / kW. After the implementation, this
indicator will be far less.

Despite the higher cost of mounting such boiler
equipment, CFB boilers have a number of advantages.
First of all, they are environmentally friendly due to
efficient multi-polar electrical precipitation filters used for
separating flue gases from solid particles, the efficiency of
such filters is practically equal to 100%.

In addition, the boiler with CFB is economical as it
has a higher efficiency when operating on low-grade
energy fuels due to the fact that unburned fuel particles
are returned to the combustion chamber mixing with a
new fuel delivery. It is important that the CFB technology
enables using low quality fuel with high ash content.

Thus, putting into operation new electric units with
the capacity of 330 MW can improve the characteristics of
the Vuglegirska TPP.

Retooling the blocks according to the new
technology of burning low-grade coal or mud coal in CFB
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EKOHOMIYHA E®EKTUBHICTb MOJEPHI3AIIIL OBJIAJTHAHHSA 1JI51
TEILIOBUX EJEKTPOCTAHIIIN

Temor0 mOCHTIKEHHsSI € eKOHOMiuHAa e(eKTHBHICTh MOJEpHi3alil obOnaaHaHHS AJsS TEIUIOBHMX eNeKTpocTaHIii. MeTolo pobotu €
BUSIBJIEHHS €KOHOMIUHOI e(peKTHBHOCTI 3 MozepHizawii ooOnagHands TEC Ha OCHOBI BHKOPHUCTaHHS HOBOI TEXHOJOrIl Ta 3
ypaxyBaHHSM MiHiMi3alil BUTpaT Ta BUKOHAHHS eKOJIOriuHUX BUMOT. IIpeameTom mociimKeHHs € TEOPETHYHI Ta NPAKTUYHI aCleKTH
€KOHOMIYHO1 €()eKTUBHOCTI MOJIepHi3alii oOnaxHanHs. [ 3HaX0KEHHs pillIeHHs JTAaHOTO MUTAHHSI HeOOXiTHUM OyII0O BUKOPUCTATH
TEXHIKO-€KOHOMIYHMII aHaIl3, KUl BHKOPHCTOBYBAaBCS [UIsi BH3HA4YCHHS CydacHOro crany oOmamHanHs TEC, s MOKa3HHUKiB
mapamMeTpiB CTaporo Ta HOBOTO OOJaJHAHHS, a TOJOBHE IUIS BIPOBA/PKEHHS HOBOTO OOJIaHAHHS Ta MOJMIMBOCTI CIIAIFOBaHHS
HU3BKOCOPTHOTO BYTULIA 1 BIIXOAIB Byrie30baradueHHs B LUpKymorodomy kumuisaomy mapi (KIL). Posrmsayro mpoGmemu
€HEpreTHKH, SIK rajly3i rocroJapcTBa, KOTpa OXOIUTIOE eHEpreTHdHi pecypcH, 100yBaHHs, IEPETBOPEHHS, epeaady i BUKOPUCTAHHS
Pi3HOMaHITHHX BHAIB eHepril. BUCBITIEHO 0COOIMBOCTI eNEKTPUYHOT CTaHILIT, IK CYKYITHOCTI YCTaHOBOK, O0JIaIHAHHS Ta amnapaTypH,
SIKi BUKOPUCTOBYIOTbCS OE3110CEPEIHBO JUIsl BUPOOHUIITBA EJIEKTPUYHOI €HEprii, a TAK0XK HEOOXIAHUX Ul LIbOTO CIIOpY. Ta OyaiBens,
pO3TalIOBaHUX Ha MEBHIiN TepuTopii. BUCBITICHO 0COOIMBOCTI CTPYKTYpH TEXHOJIOTIT TEMJIOBUX eNeKTpOoCcTaHLii. Po3rmsiHyTo Micue
TEIUIOBUX EJICKTPOCTAHIIH B CTPYKTypi eHepreTHKH. BusBieHO cydacHi mpoOJeMH TEIUIOBUX EJIEeKTPOCTaHMiH. 3alporoHOBaHO
pimeHHs mpoOseM HU3bKOI e(eKTHBHOCTI, 3HOUIEHHS Ta CTapiHHS OONaJHaHHS TEIUIOBUX eleKTpocTraHmii. HaBeneHo matepiamn
MOKA3HHKIB 00JIaJHAHHS TEIUIOBUX €JIeKTPOCTaHIiH. JIOCIikeHO ImepeBary Ta HeJJoJIIKU CTapUX TEXHOJIOTIH, 10 BUKOPHCTOBYIOTHCS
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Ha TEIUIOBUX €JIEKTPOCTAHIIAX YKpainu. BUcBiTIeHO HemoiKH cTaporo o0IagHaHHs y BUJISI TOMIKO/HKEHb Ta IIOCTIHHOT ToTpedn y
pexoncTpykii. [IpoananizoBaHo MeXaHi3M BIIPOBaPKCHHS HOBOT TEXHOJIOTIT IUpKyJIorodoro kumustaoro mapy (LIKII) B mopiBHSHHI
3 TpaAuLiifHUM (haKeNpHUM CHATIOBaHHSAM aUBa HA BITYN3HIHHX Ta 3apyOiKHHX TCIUIOBHX €ICKTPOCTAHIIsAX. PO3MIIsSHYTO nepeBaru
i Hemoniku TexrHoiorii IIKII B mopiBHAHHI 3 TpagWIIHHIM (aKeI-HUM CIATIOBAaHHAM NaiuBa. HaBeneHo pe3yJbTaTH TEXHIKO-
€KOHOMIYHOTO aHajli3y, Ha OCHOBI SIKHX BH3HAYEHO HAMOINBII MEpPCIEKTHBHI 00'€KTH UIS BIPOBAKECHHS i€l TEXHOJOTIl HpH
TEXHIYHOMY TIepPe030POEHHI eIeKTPOCTaHIIii. 3HaiimeHo eeKT Bia MoAepHi3alii 00TaqHaHHS TEIUIOBUX €JICKTPOCTaHIlH. BuHaineni
pillieHHsI [JIsi TOKpAICHHsT eKOHOMiYHO! eeKTHBHOCTI TEIUIOBHX ENeKTPOCTaHIiil. BUCBITICHI pe3yabTaTd OTPUMAHOTO PillICHHS
JTAHOTO JIOCII [PKEHHSI.

KmiouoBi ciioBa: eHeprernka, TeIUIoBa eJIEKTPOCTAHIlS, MOJEpHI3alis 00JaJHaHHS, TEXHOJIOTIS IHUPKYIIOIOYOT0 KHILUITIOTO
11apy, BIPOBA/DKCHHS, TpaauiliiiHe akenbHe CHaTOBaHHS, ATHBO, PEKOHCTPYKIIis.

IKOHOMMYECKAS SPPEKTUBHOCTb MOJAEPHU3AIIMA OBOPY1IOBAHUS
JJIA TEIVIOBBIX 9JIEKTPOCTAHIIUU

Temoii yccieoBaHus SIBISETCS 3KOHOMHUECKas d((GEKTHBHOCTE MOJEPHHU3AINN 00OPYIOBaHMUS UISl TEIIOBBIX SJIEKTPOCTAHIIUH.
Lenbio paGoOTHI SBISIETCS BBHIIBICHHE AKOHOMUYECKOH 3(¢eKTHBHOCTH N0 MozaepHHM3amuu obopynoBanus TOC Ha ocHOBe
HCTIOB30BaHMs HOBOM TEXHOJOTMH M C YY4E€TOM MHWHHMH3AIMH 3aTPaT WM BBIIOJHEHHS dKOJOTrHuecknx TpeOoBanuid. Ilpeamerom
HCCIIEI0OBAHUS SABIIAIOTCS TEOPETHUECKUE U MPAKTUIECKHE ACTICKThI SKOHOMHUYECKOH 3(h(HeKTUBHOCTH MOJEPHHU3AINN 000PYAOBAHHS.
JIns HaXOXJEGHUsS pEIIeHHS JaHHOTO BOMpOca HEOOXOAMMO OBUIO HCHONB30BaTh TEXHHUKO-DKOHOMHUYECKHH aHAIN3, KOTOPBIH
HCTIONB30BAJICS JUISl OTPEeTIeHNs COBPEMEHHOTO cOoCTOstHUsS obopynoBanus TOC, mis mokaszaTteneil mapaMeTpoB CTaporo U HOBOTO
000pyI0BaHUS, a TJIABHOE Ul BHEIPEHHS HOBOTO OOOPYIOBaHMS M BO3MOXKHOCTH CXKHTAHUS HU3KOCOPTHOTO YITSL U OTXOJOB
yrieoboramienys B nupKympyoneM kursiaieM cioe (LIKC). PaccMoTpeHs! mpo6i1eMbl SHEPTeTHKH, KaK OTPACiIH X03HCTBa, KOTOpast
OXBATHIBACT YHEPIeTHUECKHE PECYpCHI, M3BICUYCHUS, NpeoOpa3oBaHMs, Nepeadd M HCIIOIb30BaHUS PA3INYHBIX BUJIOB DHEPIUH.
OcBelIeHbl 0COOCHHOCTH JJIEKTPHYECKON CTAaHINH, KaK COBOKYIHOCTH YCTQHOBOK, 0OOPYIOBAaHUS U aIlmaparypbl, UCIIOIb3YEMBIX
HETIOCPE/ICTBEHHO JUISl TIPOM3BOJCTBA DJIEKTPUUCCKOW AHEPIUH, a TaKkke HEOOXOIUMBIX ISl JTOTO COOPYKCHHH M 3JaHHH,
PACHONIOKEHHBIX Ha OMpeAeTeHHOH TeppuTopun. OCBEIIEHB! OCOOCHHOCTH CTPYKTYPBI TEXHOJOTHMH TEIUIOBBIX 3JIEKTPOCTAHIIUH.
PaccMOTpeHBI MECTO TEIUIOBBIX 3NEKTPOCTAHIHUHM B CTPYKTYpE SHEPreTHKH. BEIABIECHBI COBpEMEHHBIC MPOOIEMBI TEIIOBBIX
anekTpoctaniyid. Ilpemioxkeno pereHne npodieM HHU3KOW A((EKTHBHOCTH, HM3HOCA M CTapeHUs: OO0OPYIOBAHHUS TETUIOBBIX
anekTpocTaHuuii. [IpuBeneHpl MaTepHaibl MOKazaTeNleil 000pyZOBaHUS TEIUIOBBIX JIEKTPOCTAHIMHK. VccnenoBaHo penMyIiecTBa U
HEOCTaTKM CTapblX TEXHOJOTUH, HCHOIb3YeMbIX Ha TEIUIOBBIX IEKTPOCTAHUUAX YKpauHbl. OCBELICHbl HEJOCTATKU CTaporo
000py10BaHUS B BHJIE TIOBPEIKACHUI U TOCTOSIHHOMN MOTPEOHOCTH B peKOHCTPYKIMHU. [IpoaHamn3npoBaH MeXaHU3M BHEAPEHHS HOBOIT
TEXHOJIOTHU IupKymupytomero kumsmero ciost (IIKC) mo cpaBHeHHIO ¢ TpaaMIIMOHHBIM (haKeIbHBIM C)KMT'aHHEM TOIUIMBA Ha
OTEUECTBEHHBIX M 3apyOe)KHBIX TEIUIOBBIX DJIEKTPOCTAHIMSAX. PaccMoTpeHbI mpemmymnectBa u Hexoctatku TexHonornu I[[KC mo
CPaBHEHHMIO C TPAJHUIIOHHBIM (DAaKeNbHBIM CKHTAHUEM TOIUTHBA. [IpHBENeHBI pe3yJIbTaThl TEXHHKO-3KOHOMHYECKOTO aHalM3a, Ha
OCHOBE KOTOPBIX OTNpeJeTeHbl Hanboiee TMepCHeKTHBHBIE OOBEKTHI [UISI BHEAPEHHS JSTOH TEXHONOTHH MPH TEXHHYECKOM
MIEPEBOOPYKEHUH dIIeKTpocTaHnuil. HaiineHo ¢ dexT or MoaepHU3ammuun 000pYyIOBaHMS TEIUIOBBIX AJIEKTpOCTaHIMi. 300peTeHs
peureHus A8 yAydIIeHHs SKOHOMHUYECKOH 3()D(EKTHBHOCTH TEIUIOBBIX NEKTPOCTAaHIMH. OCBEIEHBI Pe3yNbTaThl MOIYYCHHOTO
peLIeHUs JaHHOTO UCCIICI0BAHYSL.

KiioueBbie ci1oBa: sHepreTHka, TEIJIOBas JIEKTPOCTAHIMS, MOAEPHU3ALMS 000PYIOBAHUS, TEXHOJOTHS LHUPKYIHPYIOLIETO
KHUIISIIETo CII0sl, BHEJIPEHUE, TPaJUIIHOHHOE (DaKeTbHOE CKUTAHNE, TOTIMBO, PEKOHCTPYKIIHSI.




