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NMPOrHO3YBAHHA BUKOPUCTAHHA HE BIOAHOBJTIOBAHUX
EHEPIOPECYPCIB HA TEMNOENEKTPOCTAHLUII

Anomayia. Enepro3bepexeHHs nependadae po3poOKy CHUCTEM IMPOTHO3YBaHHS BUKOPUCTAHHS Ta OOJIKY BHUTpaT
eHeproHociiB. [IpoBexeHo amami3 cuCTeMH MPOTHO3YBAHHS UIA BHUKOPHCTAHHS HPUPOAHHUX CHEPTrOHOCIIB B yMOBax
TOTaJBHOTO CHEpro30epekeHHs. BumiieHo i mpoaHami30BaHO OCOOIUBOCTI BUKOPUCTAHHS CHEPTOHOCIS HA TEIUIOBIiH
€JIEKTPOCTAHLIT IPOTIroM poKy. 3allpOIIOHOBAHO 1 OOTPYHTOBAHO BUOIp MPOTrHO3YI0YOi (PYHKIIII 1Mo SKil Kpaiie poOuTu
MPOTHO3 BUKOPUCTAHHS CHEPTOHOCISI Ha MalOyTHIH pik. OMUCAHO CTPYKTYPY Ta MOTOYHI BUTPATH MPUPOTHOTO ra3y Ha
TEC s 06miky BUTpAT €HEProHOCIiB.

Knwuoei cnoea: eneprosdepeskeHHsl, KOHTPOJb €HEProCNO:KMBAHHS, €HEProHocii, cnoxuBaHHs, QyHKUii
NMPOTHO3yBAHHII.

Beryn

B YxkpaiHi razomoaione nmanuso s podoTH TerioBux enekrpocTaniliii (TEC) BUKOPHCTOBY€EThCS IS 3aITyCKy Y poOoTy
OCHOBHOT'O O0JIaJIHAHHS, aJie 1 11e MPU3BOIUTH J0 3HAYHUX BUTPAT a3y B eHepreTuaHomy mukii podbotu TEC. Takox Tpeda
BIZIMITHTH, II0 SKiCTh CHPOBHHH 3HIDKYETHCS B OCHOBHOMY 3a PaxyHOK IOMIIIOK B ckiaii rady. Lle mom’ssano 3
MOTIPIICHHSIM YMOB TPAHCIIOPTYBaHHSA Ta3y Ta CKOHOMIYHUMH OOcTaBHHaMH. [IpHTOTYBaHHS MPHUPOJHOIO Ta3y 0
cnamoBanHs Ha TEC cknamaeThcst B HOT0 OYHUCTIN BiJl MEXaHIYHUX JIOMIIIOK Ta MiATPUMAaHHAM TOCTIHHOTO THUCKY TIepes
TOpUIKaMH, IISIXOM JPOCEIOBAaHHSA Ta3y, II0 MOCTYIAE 3 MaricTpaii. BuKopucTaHHS ra3y B CYKYHHOCTI 3 BUPOOOTKOIO
OCHOBHOT'O 00JIaJTHaHHS NpU3BoAUTSH 110 3HIKeHH KK/ y cepenabomy 3 36 % mo 28% [1,2]

ToMy HU3BKOSIKICHUH TPUPOTHHU Ta3 BUMAarae IOIMEPENHIX EKCIePTHUX OIHOK IMPO MOXIHUBOCTI Ta YMOBH
BUKOPHCTaHHS 3 TOAAJBIIOK OYHUCTKOIO Ui POOOTH B KOHKPETHOMY KOTJI. ETam oTpuMaHHS TaKuX OIIIHOK TMOJIETIIYE i
ONTHMI3y€E TIONTYK BapiaHTIB 3MEHIIUTH BHUTPATH HA EKCIIEPUMEHTAIbHY TEPEBIPKY Ta3y Ta 3a0e3rnedycHHs e(eKTHBHOI
po6otu TOC npwu 3MiHi AKOCTI ManuBa. MeTa I0CIiHKEHHS — i IBUIIEHHS e()eKTUBHOCTI BUKOPHUCTAHHS Ta MPOTHO3YBaHH
cniokuBaHHs ra3y Ha TEC.

[Iporno3yBanns cnoxuBaHHs razy Ha CroB’sHChKiM TEC moB’s3aHO 3 HEOOXiAHICTIO €()EeKTHBHOIO HOTO
BUKOPHUCTAHHSI Ta CTBOPEHHS TIEPCIIEKTUBHUX TUIaHIB PO3BUTKY BUPOOHMIITBA. [IpOTHO3 - 1€ TinmoTe3a HalBipOTiAHIIIOT0
BHKOPHCTAHHA Ta3y B MailOyTHhOMY. [IporHo3m crokuBaHHS Ta3y MaloTh OyTH HayKOBO OOTPYHTOBAaHi, CBOEYACHI 1
HAJIiMHI Ta MICTUTH B JIOCTaTHROMY 00Cs131 iH(hOpMaIlito.

CdopmynsoBaHa MeTa BU3HAYA€ HACTYIIHI 3aBIaHHS JOCHIHKCHHS:

—  (opMyrOBaHHSI OCHOBHAX BUMOT JI0 SIKOCTi CHEPrOHOCIIB;

—  aHaJi3 0COONMBOCTEH YMOB BHUTpAT CHEPrOHOCIS;

—  chopMmynoBaTH KOHLENTYa IbHI IPUHIIUIIN IPOrHO3YBaHHS BUKOPUCTAHHS razy;

—  3ampoNOHYBaTU IMPOTHO3 CIIOXKHMBAHHS Ta MPOAHATi3yBaTH OCHOBHI HOTO TIepEBard.

Omnuc

[Tporao3yBaHHS CIIOKUBAHHS SHEPrOPECypPCiB HA HACTYITHHUM IEPio CKIAAETHCS 3 OOMIKY JaHUX 32 MUHYJIMH MEPio
Ta JIaHWW Ha TENepilHii gac. Y i IPOrHO3M MOIUISIOTH Ha KOPOTKOCTPOKOBI, CEPETHBOCTPOKOBI Ta TOBIOCTPOKOBI. ToMy
BHUKOPHCTAEMO TIPOTHO3YBAHHS CIIOXKMBAHHS IPUPOTHOTO Ta3y Ha KOPOTKWH MEpiof], aHANI3yIOUl 3MIHH BHUKOPHUCTAHHS
MPUPOJHOTO Ta3y B MOTOYHOMY POIl HA CJIOB’SHCBKiM Tec. Tomy YacoBe CHOXHBaHHS NMPHPOJHOTO rady Ha Tec
CKIIAIAEThCA 3 JBOX KOMIIOHEHTIB JIETEPMIHOBAHOTO Ta BHIIAJKOBOTO, SKWH OOYHCIIOIOTH 3a JOTIOMOTOK0 Teopii
IMOBIpHOCTI. 3alleKHICTh BUKOPUCTAHHS MPHUPOIHOTO Ta3y BU3HAYAETHCS 32 JOMOMOTOIO almpOKCHMYI04oi (DYHKIIII, sSKa
XapaKTepu3y€e 3aKOHOMIPHOCTI BHUKOPHCTAHHSI ra3y.

Merton porHO3yBaHHSI CIIOKUBAHHS Ta3y 0a3yeThCs Ha 111e1 eKCTPATOJISIIiiTa TOIUIIETHCS HA TPH OCHOBHI TPYITH: METO]T
SKCIIEPTHHUX OI[IHOK; MOJICITIOBAHHS; HOPMATUBHHUIA METO/I.

BukopucraeMo HOpMATHBHHMI METOA IMPOTHO3Y A€ 3aaMO OKpeMi IapaMeTpH BHUKOPHCTAHHS MPUPOTHOTO Trazy y
BUTJISNI JesKol HOpMHU. 3B’SI30K 1 TOCHIJOBHICTE BHKOPHCTAHHS TNPHPOIHOTO Ta3zy pO3TIBIIAIOTHCS B HANPSIMI BiX
MaiOyTHBOTO JI0 TEMEPIIIHLOTO Yacy.

CriporHo3yeMo criokuBaHHsI npupoaHoro ra3zy Ha Cros’sHebkiii TEC Ha 2020 pik 3 BHKOPUCTaHHSIM JIiHIHHOI,
MePIOINYHOT Ta JTIHIHHO-TIEPi0JUYIHOT MPOTHO3YI040i1 (yHKI1. [[opiBHAEMO SAKICTh OTPUMAHUX MIPOTHO3YIOUUX (DYHKIIIH.
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BuxinHi 1aHi M0 CNIOXUBaHHIO TTPUPOIHOTO ra3y Ha Crios’suckkiit TEC 3a 2018 pik: civens — 1101,707 m3, mroTwit —
1619,498 tuc. M3; 6epesenn — 2224,404 tuc. m3; kpitens — 514,462 tuc. m3; TpaBens — 200,246 tuc. m3; uepsens — 126,154
tuc. M3 nunens — 1296,274 tuc. M3 cepnens — 920,820; Bepecens — 693,842 tuc. M3; sxoBTeHb — 750,758 THC. M3
nucronan — 977,336 tuc. m3; rpynens — 1534,035 tuc. m3. Cyma rasy, skuii BukopucTano 3a pik 11869,54 tuc. m3

BuxingHi 1aHi Mo croxuBaHHIO pupoaHoro rasy Ha Cio’sHebkiit TEC 3a 2018 pik Ta koedimieHTH s
00YHCIICHHST EMITIPUYHUX PIBHSAHB CKJIaaeMo B Tabnuiio 1. s po3paxyHKy OyaeMo BUKOPHCTOBYBATH MaTeMaTHYHI

MPOTHO3Yo4i (QYHKIIIT Pi3HUX BUIB.

Ta6muns 1. CnioxuBaHHS IPUPOTHOTO Ta3y TUC. M° MiIIPUEMCTBOM TI0 MicAIX (3a 100y KOKHOTO MiCsIs) Ta
koedinienTH (Yt) U1 OOYUCIIEHHS POTHO3YIOUNX (QYHKIIH

Micsup Ne micays, t (t)? Vi yi ot
CiueHb 1 1 1011,707 1011,707
JTrotnit 2 4 1619,498 3238,996
Bepesenn 3 9 2224,404 6673,212
Ksitens 4 16 514,462 2057,848
Tpasenn 5 25 200,246 1001,23
UepBeHb 6 36 126,154 756,924
JIunens 7 49 1296,274 9073,918
CeprieHb 8 64 920,820 7366,56
Bepecenb 9 81 693,842 6244,578
JKosTens 10 100 750,758 7507,58
JIucroman 11 121 977,336 10750,7
I'pynens 12 144 1534,035 18408,42
CYMA 11869,54 74091,67

OO6unciuMo eMITipndHi Koe(illieHTH MPOTHO3YIOYUX PiBHIHb:
- JiHIMHHOT QyHKIIT

_ Z?=1 yt Z‘?’ 1 tZ - Z?:l t2?=1 Ytt _ 11869,54’ * 650 - 78 " 74’091,67

= == 1128,235
nYi-it? = (U=, t)? 12- 650 — 782
y o MZim it — X tEE Y, 127409167 ~ 781186954 .,
R 12 - 650 — 782 = oh
- TepioguYHOi (QYHKIIIT, KOJIM CIIOKWBAHHS MPUPOIHOTO T'a3y Ma€e NepioUIHU (CE30HHMI) XapaKTep
_ a:2t=1yt=1186954 989.13;

n

4
-12 = 133,674;

2 2-3,1
zyt cos—t——2 11869,54 - cos

4
-12 = 118,572.

2 2 2-3,1
—Z Vi -sm—t =17 11869,54 - sin
t=1

Z[J'[}I BU3HAYCHHA KOC(blLIlCHTlB J'IlHlI/IHO HCplO,I[I/I‘{HOI (bYHKI_Ill CKJIaICMO CUCTEMY JHIHHUX plBH}IHI)

zyt—an+b2t—12a+78b—1186954

t—l t=1
n n n
21 27
z :aZt+bZt2+th cos;t+d2t sm—t—78a+650b+6c—22392d—7409167
t=1 t=1 t=1 t=1

n

n
Zytcos—t = bZt-cos—t+ c==06b+ 6¢ =11866,996;
— n — n 2

N . 2m . . 2m n
Zytsm?t - bZt-51n7t+ dz = ~22,392b + 6d = 245,735,

t=1 t=1
OtpuMaHa cucTema JIiHIHHUX PIBHSHb MA€ BUTJISL:
12a + 78b = 11869,54;

78a + 650b + 6¢ — 22,392d = 74091,67;
6b + 6¢c = 11866,996;
—22,392b + 6d = 245,735.
Bupimmmo ii, 1711 90ro 3 mepIioro piBHSIHHS BUPA3UMO a, 3 TPETHOTO — ¢, yeTBeproro — d.
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[MigcTaBuBIIM OTPUMaHI BUPaA3y B APYre PiBHAHHS 3HaieMo D, a moTiM 3a HOro 3HaUYEHHSAM 3HAYCHHS 1HIINUX
Koe(iIlieHTIB:
a =985,863; b = 0,5024; ¢ = 1977,330; d = 42,8308.
OTxe oTpuMaHi POrHO3ytoUi HYHKIIIT MatOTh BUTJISI:
- TiHIAHOT QYHKIIIT
¥, = 1128,235 + 21,401t (Tuc. m3);
- nepioguIHO1 QYHKITT

N 2m . 2m
¥y, = 985,863 + 133,674 - COSTt + 118,572 -Sln?t (tuc. m?)
- JiHiMHO-TIepioAYHOT (QyHKIIT
21 2
¥y; = 985,863 — 0,5024t + 1977,330 - c057t + 42,8308 - sin7t (trc. mM?)

[TopiBHSAEMO SKICTH OTPUMAHUX MPOTHO3YIOUHMX (QYHKITIH, IS I[bOTO BU3HAYMMO CEPEIHBOKBAPATHIHE BIAXUICHHS
(CKB). OtpumaHO0 3Ha4eHHS CepeAHbOKBAIPATHIHE BiIXUICHHS:
- niHiiHOT QyHKIIT

n
Ve — J)?
Uyt = W = 963,7582 (TI/IC. M3)
t=1
- MepioguIHOT QYHKITT
2
oy, = = 11,55202 (Tuc.m>)

n
—_ 52
O =y = 26,0202 (Tuc.m?)
(n—-1)
t=1
I'padixn nporHo3yrounx GpyHKIIN Ta JOCIIHI TOYKHM IMOKa3aHi Ha PUCYHKY 1.
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Pucynox 1 - I'pagixu npoenosyiouux ¢hynxyiti ma oocuionux mouok 3a 2019 pix

AHaii3 oTpUMaHHX 3Ha4€Hb CEPEAHBOKBAIPATHYHOTO BIAXHUICHHS, IO XapaKTEPU3ye MOXUOKY MPOTHO3Y, MOKa3ye
HEOOXI1THICTh BUKOPHUCTAHHS MEPi0TUYHOI IIPOrHO3YI0YO01 PYHKIIIT.
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Le TOsICHIOETBCS HACTYITHUM: TIO-TIEPIIIe MEHITUM 3HAUYEHHSIM CepEIHbOKBAAPATHIHOTO BiIXWICHHS Y TIOPIBHSIHHI 3
JMHIAHOK NPOTHO3YIOYOI (YHKINEI; IMO-IpPYyre, BOHA MPAKTHYHO CIBIAIAE 3 JIHIHHO-TIEPIOJUYHO (YHKIIIEO
rpagigao (puc. 1) i 3a cepeTHHOKBAAPATHYHIM BiXUJICHHSM, aJie IO MPOCTIMIOK aHAITHYHO; MO-TPETE, HE3HAYHUM
koedimientoM b, sikuii 61M3bKHI 10 HYJIS.

Tabmuus 2. [IporHo3yBaHHs CIIOKUBaHHS IPUPOJHOTO a3y TUC. M° M AIPUEMCTBOM 110 MicAsX (3a 100y KOKHOTO
MICSIIS)

ey Vi ¥ (miHilHO-
Mot Micsup Vi Ve (iniiite (mepiogmane nepiogndHe
PIBHSIHHSI) . ;
PIBHSAHHSA) PIBHSIHHS)
1 Ciuenb 1011,707 1149,636 1160,905 2719,447
2 JlroTwmi 1619,498 1171,037 1155,416 2011,513
3 Bepesenn 2224,404 1192,438 1104,541 1028,761
4 Kgitenn 514,462 1213,839 1021,898 34,12243
5 TpaBeHb 200,246 1235,24 929,609 -706,289
6 YepBeHb 126,154 1256,641 852,378 -994,411
7 Jlunens 1296,274 1278,042 810,8788 -753,252
8 CeprieHb 920,820 1299,443 816,2201 -47,5024
9 Bepecenb 693,842 1320,844 866,972 933,7869
10 JKoBsTeHb 750,758 1342,245 949,5491 1927,806
11 Jlucroman 977,336 1363,646 1041,847 2668,337
12 I'pynenn 1534,035 1385,047 1119,159 2957,018
CYMA 11869,54 15208,1 11829,37 11779,34

Ha ocHoBi 06paH0i mporHo3y1090i GyHKIIIT 3p0OHMMO TIPOTHO3 CIIOKUBAHHSI IPUPOTHOTO Ta3y IPOMHUCIOBUM
MIPUEMCTBOM Ha HACTYITHHH PiK.

Ta6muns 3. I[IporHo3oBaHe CHOKMBAHHSA HPUPOAHOTO rasy (TUC. M°) MiANPUEMCTBOM Ha HACTYITHUIM pik

0 W A =

0 0 ) e < 0

2 = 5 2 i = 2 = 5 = = =

= =~ o 5} Q O 5 o] Q = o (0]
9 = ] = M = = = 9] = = =
> Q (9 — < o o (o o Q >
— O m o O ~ 5 5] = o,

O S 0 & = = S @) m S S =

N ™ [e0] L0 Q — — < O

N~ o0} o [Te} (e} L0 Lo N~ (@)} O — AN
— o} oo} — = S <t Q Q) = — <
S o9 N~ o) «Q ) — _ N «Q T) o
L0 o [a\N] Al Ln < [e)} o [9N] < N

— — — (@} ™ L0 i — N~ L0 (@) —
— — — — ()] [oe] [e0] 0] [e0] [e)] — —

[IporHoCTHYHI OLIIHKY 3 BUKOPUCTAHHAM IMEPiOINIHOI (PYHKIIT 3BOAATHCS IO TAKOTO:
1. OuixkyBaHMi piBE€Hb CIIO)KUBAaHHS IPUPOTHOTO ra3y BU3HAYAETHCS CITiBBITHOIICHHIM

21 21
¥: = 989,13 4+ 133,674 - cos;t + 118,572 -sin;t (TMC.M3)

2. CepenHbOKBaJpaTHYHE BiIXUICHHS, IO XapaKTepU3ye NOXUOKY NPOrHO3Y, nopisHIoe 11,55 Tne. M.

3. IIporsarom 95 micsuis 3i 100 ovikyBaHi KOJMBaHHS CIOXHBAaHHS MPUPOTHOTO ra3y BiIHOCHO 3HAYCHb,
BM3HAUEHUX TIEPIOIMYHO NPOTHO3YIOUOK0 (PYHKIIIEI0, CTAHOBIATE 524,4 Tuc. M2,

4. TlepiogmuHicTb 0OCSTIB CIIOKWBAaHHSI 00YMOBJICHA CE30HHUMH BUTPATaMH Ha OTIAJICHHS, TOMY NIepi0NTHA
MPOTHO3yoUYa (QYHKILIS JO3BOJISIE OTPUMATH TOYHIIINN TIPOTHO3 MOPIBHSIHO 3 JIIHIHHOIO MPOTHO3YIOYO0K (YHKITIEFO.

5. TIporHo3oBaHe 3HAYEHHs PIYHOTO CTIOXUBAHHS TIPUPOIHOTO ra3y cTaHoBuTh 11868,58 Tuc. M°.

BucHoBkn

B pesynbTarti nociipkeHHS 3a1pOITIOHOBAHO OOTPYHTYBAHHS KOHIIETILT pO3paxyHKy MPOTHO3YI0U01 QDYHKILT I
00Ky BUTPAT HE BiTHOBJIIOBAaHMX CHEPreTUYHHUX PECYPCIB Ha TEIUIOENEKTPOCTAHIIIAX Ta MiAPHEMCTBAX, SKi
BUKOPHCTOBYIOTH TNPHUPOAHUIL ra3. Lle B cBoto uepry 3abe3neuye eeKTHBHE MIaHyBaHHS Ta MiABUIICHHS €KOHOMIYHOT
e(heKTUBHOCTI poOOTH MIAMPUEMCTBA. Y ce 11e I03BOJISIE PETYIIOBATH PEKUMHU Ta BUTPATH BUKOPUCTAHHS MAIHMBA ITi]T
Yac eKCIUTyaTallii eIeKTPOCTaHIIii TpH 0OMEKEHUX 00CATax IMPUPOTHOTO Ta3y.

HayxoBa HoBH3Ha j0CTiUKEHHS NIOJATae Y (POPMYITIOBaHHI OOTPYHTYBaHHS KOHIENTYaJIbHUX IPUHIUIIB TOOYI0BH
MaTeMaTH4HOI MOJielli BUKOPHCTaHHA Ta OOJIIKYy BHUTpPaT EHEProOHOCIiB Ha OCHOBI BHKOPUCTaHHS YOTHUPHOX
MPOTHO3YIOYMX (YHKLIH 1 HajaHHS pEKOMEHJAlil, SK pallioOHaJIbHO BHKOPUCTATH NPHUPOJHI pecypcH, sKi He
BiIHOBJIFOIOTHCS. JIOCTYITHUX PECYPCIB Ta BpaXyBaHHs TUIIOBUX OCOOJIMBOCTEH 00’ €KTY aBTOMaTH3AIlil.
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[pakTryHa 3HAYYHIiCTH pOOOTH MONATAE y TPOTHO3YBAHHI Ta PO3PaXyHKaX 00’€My CIOKUBAHHS MPHUPOTHOTO
rasy (tuc. M%) I IIPUEMCTBOM Ha HACTYIHHIA PiK, 4 IIe B CBOIO Yepry J03BOJIAE CKOPETryBaTH BUTPATH Ta3y Ha MaiOyTHe
Ta MPUHHITH OOTPYHTOBAHI PINICHHS SIK . MOXJIMBO 3MCHITUTH BUTPATY NaJIMBa 200 MaKCUMAIBEHO e(hEeTHBHO HOTO
BUKOPHCTOBYBATH.
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Forecasting the use of non-restored energy consumers at heating power plant. Energy saving involves the
development of systems for forecasting the use and accounting of energy costs. The analysis of the forecasting system for
the use of natura energy in the conditions of total energy saving is carried out. The peculiarities of the use of energy in
the thermal power plant during the year are identified and analyzed. The choice and forecasting of the forecasting function
on which it is best to make a forecast of energy consumption for the coming year is proposed and substantiated. The
structure and current costs of natural gas at TPPsfor energy costs are described.

Asaresult of the research, the substantiation of the concept of calculation of the forecasting function for the accounting
of the costs of non-renewable energy resources at thermal power plants and enterprises using natural gas was proposed.
This, inturn, provides for effective planning and enhancement of the economic efficiency of the enterprise. All thisallows
to regulate the modes and costs of fuel use during the operation of the power plant with limited volumes of natural gas.
The frequency of consumption is due to seasonal heating costs, so the periodic forecasting function makes it possible to
obtain a more accurate forecast than the linear prediction function.

The scientific novelty of the research is to formulate the substantiation of the conceptua principles of building a
mathematical model of energy use and accounting on the basis of the use of four forecasting functions and to provide
recommendations on how to rationally use non-renewable natural resources. the resources available and the typical
features of the automation facility.

The practical significance of the work is to forecast and calculate the volume of natura gas consumption (thousand m3)
by the enterprise for the next year, which in turn allows you to adjust gas costs for the future and make sound decisions
as. it is possible to reduce fuel consumption or use it as efficiently as possible. The standard deviation that characterizes
the forecast error is 11.55 thousand m2.

Within 95 months out of 100, the expected fluctuations of natural gas consumption relative to the values determined by
the periodically predictive function are 524.4 thousand m?.

The estimated val ue of annual consumption of natural gasis 11868,58 thousand m2.

Keywords: energy saving, control of energy consumption, energy carriers, consumption, forecasting functions.
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