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Posenanymo npobremui numanHa cnoxicuganus enekmpoenepeii no Ypaiui. [lpoananizo8ano OUHAMIKY CHOMCUBAHHA
enekmpoenepeii ma 3anponoHO8AHO MEeMOOUYHI PEKOMEHOAYIT U000 eheKmueHo2o SUKOPUCMAaHHs erekmpoeHnepeii. Jloci-
0iCeHI NPOSHO3HI CYeHapii CROJICUBANHS eleKkmpoeHnepeii 3a2anom no 6citi Yrpaini. bazosorw ochoeor hopmysanns enepeo-
cucmemuy Ykpainu € no6yooea npoeHO3HUX CYeHapiié 3a pi3HuMU BUOAMU eHep2opecypCié ma PisHOMAHIMHUMU KpUumepiamu
eeKmusrHo20  BUKOPUCMAHHA NATUBHO-eHepeemuUyHUX pecypcie. IIpobnema e@ekmusHozo 6UKOPUCTIAHHA NATUEHO-
EHepeMUUHUX PeCYPCi8 NOCMAE OYJice 8ANCIUBOIO Ol CINAN020 eKOHOMIYHO20 PO3GUMKY eHepeemuKku Ha POHI 30epedicents]
3A1€AHCHOCTI HAYIOHANLHOT eKOHOMIKU 610 IMINOPIMY eHEPeOHOCIIB, a MAKONC 3POCMAHHSA YiH Ha OaHi pecypcu. Bupiwenns yiei
npobnemu noe8’a3ano He minvku 3 3a0e3nedeHtsIM eHepeemuyHoi be3neku Kpainu, ane maxodic i3 nio8UeHHAM pi6Hsa po36um-
Ky pe2ioHié Kpainu ma 3abe3neyents AKoCMmi JICUMmsl 1020 HACEeIeHHs.

Knrwouosi cnosa: enepeemuunuii 6anauc; enepeo30epediceHts; enepeoeQeKmuHicms, enepeemuyHa CmamucmuKda.

Tabn.: 7. bion.: 6.

Paccmompenvi npobaemnvie 6onpocel nompebienus snekmposnepeuu ho Yxpaune. IIpoananusuposana ounamuxa no-
mpeOaenust SNEKMPOIHePUL U NPEOTIOHCEHbL MEMO QUL eCKUe PEeKOMeHOAYUU OMHOCUMENbHO IPPEKMUBHO20 UCNONbI08AHUS
anekmposnepeuu. Hccnedosanvl npoeHo3Hble cyenapuu nompeonenus 31eKmpodnepull 6 yeaiom no ecei Yxpaune. bBazoeoil
0CHOBOIL (hopmuposanusa duepeocucmemsvl YKpaunvl A61Aemcs NOCMpoeHue NPOSHO3HBIX CYeHapues no pasiuyHulM 6U0aM
9Hep2opecypcos U pasHoodPaAsHbIM KpUmepusam dQHexmusHo20 ucnoIb308anus MonausHo-Inepeemuieckux pecypcos. Ilpo-
O1ema dPekmusHo20 UCHONL306AHUA MONIUSHO-IHEPLEMUYECKUX PECYPCO8 B03HUKAEM KPAliHe BaAXCHOU 05l YCMOUUUBO20
IKOHOMUHECKO20 PA3GUMUsL IHEP2eMUKU HA (POHe COXPAHEHUS 3A8UCUMOCINU HAYUOHANLHOU IKOHOMUKU ON UMNOPMA SHep-
20HOCUmenel, a makdjce pocm yen Ha Oannvle pecypcul. Pewenue 0annoii npobnemvl cea3ano He monvko ¢ obecneueHuem
9Hepeemuyeckoll 6e30nacHocmu CMpatsl, HO MAKdCe C NOBbIUEHUEM YPOBHS PA3GUMUSA PE2UOHO8 CIPAHbL U KAYECMBA JHCU3-
HU €20 HaCeNeHUs.

Knrouegwvie cnoga: suepeemuueckuil 6anamc, snepeocoepesicenue; dHepeodIPPekmusHocms, IHepeemuyeckas crmamu-
cmuxa.

Tab6n.: 7. bubn.: 6.

Considered problem issues of electricity consumption in Ukraine. The dynamics of energy consumption and the pro-
posed guidelines gait efficient use of electricity. Researched and projected scenarios projected electricity consumption in
general throughout Ukraine. The basic foundation of the formation of the Ukraine grid construction is forecasting scenarios
for different types of energy and the various criteria for effective use of energy resources. The problem of efficient use of
energy resources raises crucial for sustainable economic development against the backdrop of energy saving national econ-
omy depends on energy imports, on the one hand, and rising prices for these resources. The solution to this problem is not
only with ensuring energy security, but also with the level of development of regions and the quality of life of its population.

Key words: energy balance; energy conservation, energy efficiency,; energy statistics.
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Introduction. Forecasting of electricity consumption in Ukraine today is an extremely
important issue of strategic importance because due to conducted analysis and build
predictive models may be developed guidelines for efficient production and consumption
across Ukraine as a whole.

The aim of the work is to develop a methodological provisions for forecasting electricity
consumption in Ukraine through the use of Group Method of Data Handling.

Statement of main material and research results. The level of energy has a decisive in-
fluence on the development of the state economy, solving social problems and living stand-
ards of citizens. Changes in energy prices immediately displayed in all industries, and the rest,
the price of the final product. Therefore, instead of quantitative objectives of energy develop-
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ment, which was followed by Ukraine's economy in recent decades, energy has to go to power
sustainable economic development, the targeted today developed countries. The said research
leads scientists to balance the energy balance of Ukraine, which determined the relevance of
the work. In the traditional understanding of energy balance is like the relation between ex-
traction (production) and consumption of different types of energy resources.

The formulation of energy balance is a complex strategic statements of economic devel-
opment, the definition of forecast consumption of energy based on adopted policies to in-
crease energy efficiency, the development of the fuel and energy sector and assess options
extraction and production of fuel and energy, as well as forming lines import- export policy
and determine the volume of purchase and sale of energy.

One of the mathematical methods of forecasting is group method of data handling that al-
lows you to build adequate models predicted energy consumption energy balance in the sys-
tem of Ukraine.

By using the Group Method of Data Handling and by using modern software were built
prediction models of energy resources in the system of energy balance of Ukraine:

1. Projected system model prediction for next year depends on the values for the
previous year, offset (—1):

Y1=289,726 + 0*Y1(-1) — 12,174*Y2(-1) + 0*Y3(-1);
Y2=0,3592 + 0*Y1(-1) + 0*Y2(-1) + 1,3623*Y3;
Y3 =0,0000 + 0*Y1(-1) + 0*Y2(-1) + 1.0149*Y3(-1).

Comment: Y1 (Final energy consumption (FEC), ths. t o.e.) Depends on Y2 (-1) (last
year) and Y2 (primary energy intensity (total primary energy supply, t o.e. / € 1000 GDP)) in
turn by Y3 (-1) last year - that Y1 and Y2 do not include auto regressive components; This
model is for purely autoregressive Y3: Y3 (final energy consumption (final energy consump-
tion t o.e. / € 1000 GDP)) depends on its previous value Y3 (-1).

Initial data for forecasting final energy consumption are presented in Table 1.

Table 1
Initial data of final energy consumption
Final energy Primary energy intensity (total Final energy consumption
Year consumption (FEC) | primary energy supply, t o.e./ € 1000 | (final energy consumption
ths. t o.e. GDP) to.e./ €1000 GDP)
Y1 Y2 Y3
2006 72,948 1,518 0,822
2007 73,270 1,281 0,691
2008 73,846 1,091 0,616
2009 74,037 1,363 0,753
2010 74,238 1,429 0,796
2011 74,303 1,497 0,842
2012 74,067 1,524 0,879
2013 75,984 1,582 0,895
2014 63,266 1,620 0,921
2015 67,425 1,675 0,948
Results of approximation and forecast FCE for the next 5 years
1. The first indicator Y1 (final energy consumption) is given in Table 2.
Table 2
Prediction of final consumption of energy (FCE) thousand t.o.e. by using
the group method of data handling
Year 2006 2007 2008 2009 2010 2011 2012 2013 2014
Table 72,948 73,270 73,846 74,037 74,238 74,303 74,067 75,984 63,266
Model 71,247 71,721 71,518 71,312 71,104 70,892 70,677 70,458

167



Ne 1 (7), 2017

TEXHIYHI HAYKU TA TEXHOJIOI'Ii

TECHNICAL SCIENCES AND TECHNOLOGIES
Continuation of Table 2

Year 2015 2016 2017 2018 2019 2020
Table 67,425
Model 70,237 69,335 69,632 69,398 69,160 68,919

2. The second indicator Y2 - Primary energy intensity (total primary energy supply, t.o.e. /
€ 1000 GDP) is given in Table 3.

Table 3
Prediction of primary energy intensity by using the group method of data handling
Year 2006 2007 2008 2009 2010 2011 2012 2013 2014
Table 1,518 1,281 1,091 1,363 1,429 1,497 1,524 1,620
Model 1,48 1,50 1,51 1,53 1,55 1,56 1,60
Continuation of Table 3
Year 2015 2016 2017 2018 2019 2020
Table 1,675
Model 1,62 1,651 1,670 1,709 1,689 1,729

3. The third indicator Y3 (final energy consumption (final energy consumption t.o.e. / €
1000 GDP) are shown in Table 4.

Table 4

Prediction of final energy intensity (final energy consumption t.o.e. /€ 1000 GDP) by using

the group method of data handling

Year 2006 2007 2008 2009 2010 2011 2012 2013 2014
Table | 0,822 | 0,691 0,616 | 0,753 | 0,796 | 0842 |0,879 |0895 |00921
Model 0,83 0,85 0,86 0,87 0,88 0,90 0,91 0,93
Continuation of Table 4
Year 2015 2016 2017 2018 2019 2020
Table 0,948
Model 0,94 0,962 0,991 0,976 1,006 1,021

Predictive System Model of FEC forecast for next year depends on the values of the last
and before last year, offset (-1) and (-2)):

Y1=39,222+0,2496*Y1(~1)+0*¥1(-2)-29,210*Y2(~1)+
+178,642%Y2(-2) +0*Y3(~1)-354,418*Y3(-2);
Y2=0,0000+0*Y1(~1)+0%¥1(-2)+1,0316*Y2(~1)+
+0*Y2(-2)+0*Y3(~1)+0*Y3(-2);
¥3=0,0000+0%Y1(~1)+0%¥1(~2)+0,6410%¥2(~1)—0,0590 * Y2(-2)+
+1.0149*Y3(~1)+0*Y3(-2).

Comment: Y1 depends on Y1 (-1), Y2 (-1), Y2 (-2) and Y3 (-2); Model is purely
autoregressive Y2: Y2 depends on its previous value Y2 (-1); Y3 depends on Y2 (-1), Y2 (-2)
and Y3 (-1)

Forecasted balance of Electricity
Y1 =0.3428*Y1(-1) + 0.722*Y2(-1) + 0.7087*Y3(-1) ;
Y2 =0.3942*Y1(-1) + 0.5874*Y2(-1) ;
Y3 =-11.4467 + 0.0847*Y1(-1) + 0.6787*Y3(-1).
Forecasting electricity consumption (gross) by using the group method of data handling
are given in Table 5
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Table 5
Prediction of electricity consumption (gross) by using the group method of data handling
Year 2006 2007 2008 2009 2010 2011 2012 2013 2014
Table 177.9 183.7 193.7 198.8 204.7 209.5 216.9 226.9 231
Model 181.6 186.8 192.3 198.2 204.6 211.4 218.7 226.6
Continuation of Table 5
Year 2015 2016 2017 2018 2019 2020
Table
Model 235.1 243.9 253.2 263.7 275 287.2

Prediction of electricity consumption (net) by using the group method of data handling are
given in Table 6

Table 6
Prediction of electricity consumption (net) by using the group method of of data handling
Year 2006 2007 2008 2009 2010 2011 2012 2013 2014
Table 158.6 162.6 167.4 172.8 175.6 181.5 184.2 189.4 198.5
Model 163.3 167.5 172. 176.9 182 187 193.5 199.9
Continuation of Table 6
Year 2015 2016 2017 2018 2019 2020
Table 208.5
Model 206.7 213.5 221.6 230 239 248.8
Prediction of electricity export by the group method of data handling are given in Table 6
Table 7
Prediction of electricity export by the group method of data handling
Year 2006 2007 2008 2009 2010 2011 2012 2013 2014
Table 8.56 9.35 10.47 10.86 11.35 13.65 15.33 17.37 19.23
Model 9.43 10.33 11.39 12.57 13.88 15.3 16.84 18.51
Continuation of Table 7
Year 2015 2016 2017 2018 2019 2020
Table 20
Model 20.31 21.69 23.94 26.24 28.7 31.33

Prediction of energy consumption by using the group method of data handling:
Y1 =88.6897 —2.0492*Y3(-1);
Y2 =0.0823*Y1(-1) — 3.4666*Y2(— 1) + 7.2614*Y3(-1);

Y3 =4.2195-2.2605*Y2(-1) + 4.5343*Y3(-1).

Conclusions. Through analysis of the dynamics of electricity consumption in Ukraine and
analysis of such important indicators as the final energy consumption, primary energy
consumption, the export of electricity consumption (net) electricity consumption (gross) final
consumption of energy - were built predictive models in the energy sector through the use

group method of data handling for the above indicators and made the following results:
- predicted the increase of final energy intensity from 8.22 t.n.e. / € 1000 of GDP in 2005
to 9,52 t.n.e. / € 1000 of GDP in 2020;
- predicted the increase of primary energy intensity from 15,18 t.n.e. / € 1000 of GDP in
2005 to 16.74 t.n.e. / € 1,000 of GDP in 2020;
- predicted the increase electricity exports from 8,56 in 2005 to 31,33 in 2020;
- predicted the growth of electricity consumption (net) from 158,6 in 2005 to 258,8 in

2020;

- predicted the growth of electricity consumption (gross) from 177,9 in 2005 to 287,2 in

2020;
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- predicted the reduction of final consumption of electricity (FCE) from 72.95 thousand t
o.e. In 2005 to 68,91 thousand t.o0.e. in 2020.
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