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BpPEMEHHbIE IMala30HbI MOXKET JaBaTh SKOHOMUUYECKYIO BBITOAY 3a CUET BbIpaBHUBAHUS rpaduka
Harpy3ku. [loguepkHyTo, 4TO nepepacnpeneeHue SHEPronoTpe0IeH sl ¢ LEIbl0 BRIpaBHUBAHUS
rpaduka HE TOJIBKO CHMKAET PAcXOJbl MPOMBIIUICHHBIX MPEANPHUITAN Ha MPOU3BOJCTBO, HO H
JaeT  BO3MOJKHOCTh  CyOBEKTaM  3JIEKTPOIHEPreTHKH  ONTHUMM3HPOBATH TIEHEpalHi0 U
TPAaHCIOPTUPOBKY IHEPTrOPECYPCOB.
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BBE/[EHHE

OnHuM W3 HampaBJ€HUN pa3BUTHUS NPOU3BOJACTBA SBISETCS BHEAPEHHE TEXHOJOTUU
SHEProcOepeKeHNs] W MOBBIIIEHUS SHEpPreTuyeckod 3(PPEeKTUBHOCTHU, K KOTOPHIM OTHOCHUTCS
MPOTHO3UPOBaHUE AyeKTponoTpediaeHus. [IporHosupoBanre — 3TO OCHOBA IJIAHUPOBAHUS U
KOHTPOJISI, a MOMNBITKU paccunuTaTh OyAylLIMe TEHIEHIUU HEOOXOAUMBI Uil (PYHKIIMOHUPOBAHUS
AIIEKTPOdIHEPreTUKH. PacTymme QUHAHCOBBIE pPAcXOAbl TMPOMBINUICHHBIX MPEANPUATANH Ha
ANIEKTPOSHEPTHIO  OMPENENSIOT  BBICOKYIO  aKTyallbHOCTh  IUIAHUPOBAHUSA  PEKHMA
AIIEKTPOTNOTPEOICHHS, W3MEHEHHUSI PEXKHMOB pPAOOTBI AIEKTPOTEXHUYECKUX YCTAHOBOK U
p33pa6OTKI/I TEXHOJIOI'MYECKUX METOJUK, CHOCO6CTBYIOHH/IX CHHNKCHHIO pacxoa0oB Ha
AIIEKTPOIHEPTHIO.

[IporHo3upoBaHue 3JIEKTPONOTPEOSECHUS TMPOMBIIUIEHHOTO TPEANPUSATUS  SBISETCS
TPAJUIIMOHHBIM  CHOCOOOM  COKpaIleHHs pacxoioB Ha JHeproHocutenu. Ilpu 3ToM
MPOU3BOAUTCIIAM OJICKTPOOHCPTIMH W CETCBBIM KOMIIAHUAM, BBICTYIIAIOIIUM Cy6T)eKTaMI/I
AIIEKTPOIHEPTETUKH, TOYHBIH MPOTHO3 JJEKTPONOTPEONICHNUs NaeT Ps BBITOJ: BO3MOXKHOCTb
ONTUMHU3HPOBATh TPOU3BOJICTBO DHEPrOPEeCypCcoB, TPAHCIOPTUPOBKY U  PE3EPBUPOBAHHUE
3JIEKTPOIHEPTUH, IUIAHUPOBATh MPOQMIAKTUYECKHE M PEMOHTHBIE pPAa0OTHI, 3a CYET YEro B
KOHEYHOM UTOTE€ IIOBBIIIACTCS OE30MacHOCTh PabOThI Bcel »sHeprocucteMbl. CeroHsIIHAN
PBIHOK 3JIEKTPOIHEPIHH — 3TO «PBIHOK MPOJAABIA», KOTOPBIM MOCPEICTBOM IIEHOBOM MOJUTUKHU

36



Ne 3 (27), 2025 Bectauk TBepcKOro rocy1apCTBEHHOIO0 TEXHUYECKOIO YHUBEPCUTETA

Cepust «CTpOUTENBCTBO. DIEKTPOTEXHUKA U XUMUYECKUE TEXHOIOTHI

JTUKTYET MOTPEOUTENSAM TCHICHIIMIO Ha U3MEHEHHE PEXXIMa padOThI I BEIpaBHUBAHUS rpaduka
Harpy3ku (I'H) Bceil cucteMbl «pOUM3BOAUTENH — TPAHCIIOPTUPOBILUK — OTPEOUTENbY.

CTPYKTYPA 3ATPAT HA SHEPI OIIOTPEB/IEHUE

TBepckas obmacTb — KpynHemuii cyObeKT eBponeiickoit uactu Poccuu, Ha TeppuTOpUn
KOTOpPOIro Iepejadyy W pacopeieieHue d3JIeKTPUYEeCKON sHepruu obecrneyuBaeT Quinan
[TAO «Poccetn ILlentp» — «TBepbanepro» [1]. Oxomo dYerBepTH NOTpPEOUTENEH CETEBOU
UHQPACTPYKTYpbl Ha TeppuTopuu TBepckoil 001acTH — 3TO MPOMBIIICHHBIE MPEIIpPUATHS,
IIPUCOEAMHEHHBIE K CETSAM II0 CpeJHEMY YpOBHIO HampspkeHus 6, 10 kB ¢ omnatoii anektpo-
SHEPTHH 10 YeTBEPTOU 1eHoBOM kareropuu (4 11K).

[IpenenbHblil ypoBeHb Heperyaupyemblx 1eH ains 4 LK rapanTtupyromuii nocTaBIIUK
(I'IT) paccuntsiBaeT B cootBeTcTBUM ¢ [locTanoBnenuem IlpaBurensctBa PO Ne 442 ot 4 mas
2012 roga [2]. B cTpyKTypy LIEHBI BXOAAT CIAEAYIOLIUE COCTABISIOINE:

1. uddepenumpoBanHas MO yacaM pacyeTHOrO IEpHOJAa HEperyiaupyeMas lLieHa Ha
AJIEKTPUYECKYIO SHEPIUI0 Ha ONTOBOM pBIHKE, ONpeleNseMas M0 pe3yibTaTaM KOHKYPEHTHBIX
0TOOPOB Ha CYTKH BIIEepe]l U [yl OalaHCUPOBAHUS CUCTEMBI.

2. CpenHeB3BeIlICHHAs] HEPETYJIUpyeMasi IieHa Ha MOIIIHOCTh Ha OIITOBOM PBIHKE.

3. CraBka 11 LieJel OIpeleIeHHus] pacX0[0B Ha OIUIaTy HOPMATUBHBIX TEXHOJOTMYECKUX
NOTEPh DJIEKTPUYECKON SHEPTHHM B JJCKTPUYECKMX CeTAX Tapuda Ha YCIyTH IO Iepegayde
JIEKTPUYECKOM SHEPTHUU.

4. CraBka, oTpakarollasi yJeJIbHYI0 BEJIMUYMHY PACXO0JI0B Ha COAECPKAHUE FIEKTPUUECKUX
cerel, Tapuda Ha yCIyTH MO Iepeaade NEeKTPUUECKON IHEPTUH.

5. CObITOBas Haj0aBKa rapaHTUPYIOLIErO MOCTAaBLINKA.

6. IInaTa 3a yciyru Mo ynpaBieHHIO U3MEHEHHEM pEeXHUMa MOTPeOICHUs AIEKTPUUECKON
SHEPIHH.

7. IlnaTa 3a MHBIE YCIYTH, OKa3aHUE KOTOPBIX SABISAETCS HEOTHEMIIEMOM YaCTBIO MpoIiecca
MOCTABKH 3JIEKTPUUECKON SHEPTUU TOTPEOUTETAM.

VYnpouieHHo 3aTpathl Ha sekTponorpednenue no 4 LK 3aBucAT oT Tpex cocTaBIAIONIUX,
CpeIu KOTOPBIX pacxojabl Ha OAJIEKTPOIHEPIHI0, TI'eHepanuio (MPOU3BOACTBO) MOIIHOCTH U
nepeaayy (TpaHCIIOPTUPOBKY) MOIIHOCTH (puc. 1).

B Djektpuyeckas
SHeprus

I'enepanus
(TIpon3BOACTBO)
MOIIHOCTH

Ilepenaya
MOILIHOCTH

Puc. 1. Ctpykrypa 3aTpaT Ha 35eKTponoTpediieHue
JUISL IPOMBIIIJICHHBIX MPeAnpusTUii [3]

3aBUCHUMOCTB BBIpa3uM (hopmyioit

C= C33 + Pmax : Hmax + Pcemu : Hcemu, (1)
rac C33 — CTOHUMOCTH COCTaBHHIOHICﬁ IJIaTel 3@ OJJICKTPOSHCPTHUIO, py6, BKJIHOYAROIIasa
,I[I/I(b(l)epeHI_[I/IpOBaHHI)IC M0 YacaM pacuC€THOro IepuoJa HEPETYIHPYEMBIC TICHBI Ha
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ANEKTPUYECKYIO SHEPIUI0 HA ONTOBOM PBIHKE, ONPEAEISEMbIEC 110 PE3yIbTaTaM KOHKYPEHTHBIX
0TOOpPOB HA CYTKH BIIEpE ¥ JJis OaTaHCHUPOBAHUS CUCTEMBI; P, — BEIMYMHA MOIIHOCTH, MBT,
cootBercTByomas nokynke [Tl y mpousBoauTenei 3eKTpUUECKON sHEpruu (MOIIHOCTH) Ha
PO3HUYHOM DPBIHKE; [[,, — CPEITHEB3BEILICHHAsL HEPETYJIMpyeMas 1IeHa 3a MOIIHOCTh Ha ONTOBOM
pBIHKE, PYO.; Premy — MEpeaBacMasi MOIIHOCTH (TPAHCIOPTHPOBKA MOIIHOCTH) B pacxoiax Ha
COZEP)KAHUE DJIEKTPUUYECKUX CETEHM M YCIayrax Mmo mnepeaade 3JIEKTpUYecKor sHepruu, MBT;
L cemy — npdepeHInpoBaHHas 110 YPOBHSAM HANPsDKEHUS cTaBKa Tapuda Ha yCIIyru Mo nepegaye
AIIEKTPUYECKOM SHEPTUU 32 COJCPIKAHUE IIEKTPUUECKUX ceTeid, pyo/MBT.
CronmocTh COCTaBISIONICH MIIaThI 3a AnekTpodHepruto C,, onpeaensercs no Gopmysne

C33 = ZZ Zjétccmk]»'nwc'/g», (2)

riae Cemj — CTaBKa IPENEIBbHOIO YPOBHS HEPETYIHPYEMBIX LIEH 3a IEKTpodHepruto, pyo/MBr-u,
UIsT Kaxzaoro j-ro 4vaca k-x cyrok (mist 4 LK norpebutens, KOHKPETHOTO auama3oHa
MAaKCHUMaJIbHOH  TPHCOEIMHEHHOM MOMIHOCTH 00OpynoBaHMsA HOTpeOuTens); [l
notpebnenue snekTpo’Heprur, MBT-u (MmommuocTs, MBT), 3a KOHKpEeTHBIH Yac B CyTKax
pacueTHOro Mecsua; d — KOJIUYECTBO JHEH B pacueTHOM MecsIIe.

Bennunna w™omuoctu  P,,, coorBercTBYROWas nokynke [Tl y mnpousBogurTenei
ANEKTPUYECKON SHepruu (MOIIHOCTH) Ha PO3HUYHOM pBIHKE, OMNpPENENeTcs KaK cpeaHee
apudmMeTHyecKoe 3HAYCHHE (PAKTHUCCKUX IMO0YACOBBIX OOBEMOB TOKYIKH JJIEKTPUICCKOU
sHepruu I'Tl y Takux npousBoautenei B ykazanusie B 1. 95 [loctanoBnenus [IpaBurenscrea PO
[2] gachl pacueTa BEIMYMHBI HAa PO3HUYHOM pBIHKE, KOTOpbIE MYOJIMKYIOTCS KOMMEPUYECKUM
onepaTopom onToBoro peiHKa (AO «ATC» [11]) B coOTBETCTBUU € MPaBUIAMU ONTOBOTO PHIHKA.
BenuunHa MOIIHOCTH ycTaHaBIMUBaeTCs 1o (popmyiie

Pmax = ZPATC /dpaﬁa (3)
i=1

rne i — pabounit neHp (OyAHM) pacdeTHOro Mecsua; Pyrc — 3Ha4YeHHEe MOIIHOCTU B KOHKPETHBIH
4ac MaKCUMalbHOH Harpysku, onpeneneHHbii AO «ATC» mna I'Tl, MBT; d,.; — xonudecTBo
pabounx anel (OymHel) B paC4ETHOM MecsIIIe.

[lepenaBaemasi MOITHOCTH (TPAaHCHOPT MOUIHOCTH) B KaXKIbIH pabOuuii 1€Hb PACYETHOIO
Mecsilla ONpPENENSAETCs] B 4Yachl NHMKOBOW HAarpys3KH, yTBep)KJIeHHble CHCTEMHBIM OIEpaTopoM
Enunoit suepreruueckoir cuctemsl (AO «CO EDCy») [3]. Hua pacueTtoB BeIOHpaeTcs
MaKCHUMaJibHasi MOIIHOCTb, MBT, U3 aMana3oHa yCTaHOBJIEHHBIX YacOB KaKJOro pabouero aHA
pacueTHOro Mecsa, CyMMHPYETCs, a MOJIydUeHHOEe 3HaYeHHUE JENIUTCS Ha KOJIUYECTBO paboyux
JHE:

Pcemu = ZPCO /dpaga (4)
i=1

rae Peem, — OIIAYMBaEMOE 3HAYCHHE MOIIHOCTH, TiepenaBaemMoit cetsiMmu, MBT; i — pabouwnii n1eHb
(OyHM) pac4eTHOro Mecsla; dp,; — KOIMYECTBO pab0UnX JHEN B MeCAIIE.

AJITOPUTM IIOCTPOEHHA MOEJIH 'PA®HUKA HAT'PY3KH
[Toctpoenue pacuerHoit moxaenu I'H 3akmtouaercs B BBISIBJIEHUHM B3aUMOCBSI3€M MEXKIY
Pa3IMYHBIMK TTOKA3aTeISIMU: TUHAMUKOW W3MEHEHHUS IIEH PO3HUYHOTO PBIHKA, TEXHHYECKHUM,
OpPTaHHU3AI[MOHHBIM TPOILIECCOM IMPOU3BOJICTBA M PabOTON COOTBETCTBYIOIIETO OOOPYAOBAHHUS,
BIIMSIHUEM BHEITHUX (pakTOpoB (pabourie THU/BBIXOAHBIC, CE30HHOCTh, PEMOHT U T.J1.).
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Paccmorpum anroputm aHaiuza JaHHBIX, B TOM YUCJIE IIEH PbIHKA JIEKTPOIHEPTUH, IJIs
IUTAHUPOBAHMS 3JIEKTPONOTPEOICHUSI PACIIONIOKEHHOTO Ha TeppuTopuu TBepckoi olmactu
KUPIHUYHOTO 3aBOJa, UMEIOIIETO MPUCOSIUHEHHYI0 MOIIHOCTE 2 500 kBA, B nensix cokpamieHus
pasMepa oIuIaThl dJeKTponoTpedeHus 3a uroHb 2025 roga. [loTpeburens paccunuThIBaeTCs IO
4 K, I'H npenmnpustisi 0TMEYaETCsl BBICOKOW CYTOYHOM BOJATHJIBHOCTBIO (HEPABHOMEPHOCTBIO
MI0YaCOBOI0 MOTPEOIICHUs B TEUEHUE CYTOK).

[Ipennaraercs cienyrOMWMUN anropuT™ s nporaozuposanus ['H:

1. Anamu3 o0coOEHHOCTEHM 3aTpaT Ha JJIEKTPONOTPEOJICHHE M HMX COCTaBISIOIIUX C
WCIIOJIb30BAHUEM JIAHHBIX TAKOIO K€ MecsIa, AJii KOTOPOTO MPOBOAUTCS MPOTHO3UPOBAHUE, 32
HECKOJIBKO MPONUIBIX JIET (B JaHHOU paboTe — 3a 4 mpoleAlnx rojaa), a Takke COCTaBIISIONINX
CTOMMOCTH 3JIEKTPOTIOTPEOICHHUSL.

1.1. Pacxonap! Ha anekTposHepruto. Coctapistomas Cs,.

[Tpu amanmuze muddepeHIPOBAaHHON M0 YacaM PacueTHOrO MEePUOJIa HEPETyIUPYEeMOM
LEHbl Ha DJICKTPUYECKYIO SHEPrHUI0 Ha ONTOBOM pBIHKE, ONpPEAEIseMOW IO pe3ysbTaTam
KOHKYPEHTHBIX OTOOPOB Ha CYTKH BIIEpE] U JJIs OATAHCUPOBAHHS CHCTEMbI 1 0003HAYCHHOHN KaK
C5,, BBISIBUM JMANa30H YacOB C MAKCUMAIbHBIMU Cyy0x U MUHUMAIBHBIMU Cyyiy LICHAMMU.

BeposiTHbie MUHMMAabHBIE IIEHBI MOYACOBOI0 MOTPEOJEHUS MPOTHO3UPYEMOI0 MecsIia
NPUXOJATCA Ha JMana3oH ¢ 4-ro mo 5-ii 4ackl B CYTKax; BEpPOSITHbIE MaKCUMAJIbHBIE LIEHBI
cocrapsitomiei C,, s paccMaTpUBaEMOro Mecsna — ¢ 9-ro mo 23-il yachl BKIIOYUTEIBHO B
CyTKax ¢ HauOOJIbIIIEH YacTOTOH, BblNafaromiel Ha uHTepBai ¢ 15 no 17 gacos.

1.2. T'enepanus (mpon3BoAcTBO) MOUTHOCTU. CoCTaBIsAOWAS Py

B 3arparax Ha MOIIHOCTh, MOKYNAa€Myl0 Ha ONTOBOM pPBIHKE, YYHUTHIBAIOTCA
CPEIHEB3BEIIICHHAs] HEPETYIUpyeMasl IleHa Ha MOIIHOCTh Ha OMTOBOM PBIHKE [,y W BETUYHHA
MOKYaeMOMl MOIIHOCTHU P, Bennunaa MoHocT Py, YIaCTBYET B pacueTax B OIpeIeICHHbIE
4yackl MaKCUMyMa Harpy3Ku, KOTOpPbI€ HE M3BECTHHI 3apaHee, a MyOJIIMKYIOTCS aIMUHUCTPATOPOM
toproBoii cucremsl (AO «ATCy») mna I'll Tonbko mo mpouiecTBUM pacueTHoro nepuona. [lpu
y4eTe JaHHOW COCTAaBJIAIONICH B MPOTHO3HOM MOJIENN MPEIJIAraeTcs UCMOJIb30BATh BEPOSITHOCTh
BBIMA/ICHUs TOTO WU MHOTO Yaca JUIs JalbHEeHIero pacuera MakCUMaIbHON Harpy3Kku (Tadmnuia)
Mo pe3yibTaTaM 00paOOTKH CTATUCTUKH TAaKOTO >K€ Mecslla, Kak W MPOTHO3UPYEMbIH, HO 3a
MPOLLLIBIE TOJIBI.

BeposATHOCTH BbINaJECHNs 4aCOB MAaKCUMaIbHON HArpy3KU
JUIsl TAPAHTUPYIOIIETO MOCTABIIHMKA HA IPOTHO3UPYEMBIN MECSI

YacBcyrkax | 10 | 11 12 | 13 | 14 | 15 16 17 | 18 19 20 21

Bepost- | 3, 130102150 0 | 0 [24 |39 | oo | o | o 2,5
HOCTB, %

Janaple TaOAMIBI TMOKA3bIBAIOT, YTO MEPUOJ MAaKCUMyMa MOIIHOCTH P, 1718
MPOTHO3HPYEMOT0 Mecslla, O4eBHAHO, OyneT Bbmanate Ha 10, 11, 12-if gacel B cyTKax,
CJIeIOBAaTENbHO, MPH IJIAHUPOBAHUM MOTPEOJICHUSI IPEANPUITUS HE0OOX0JMMO MUHUMU3HUPOBATh
paboTy 31eKTpooOOpyAOBaHUSA B 3TOM Iepuonae. Kpome Toro, u3 Tabuuisl BUJHO, YTO HEPUOJ
MaKCHUMaJIbHOW HArpy3KH JiIsl IPOTHO3UPYEMOI0 MecsIia HUKOrAa He Bbinaaaer Ha 13, 14, 17, 18,
19, 20-i1 yachl, HO3TOMY TaKOW IEPUOJ MOXKHO pacCMaTpuBaTh B KAadeCTBE MOTEHIMAIA JUIS
YBEJIMYEHUS HArpy3KU 3JIEKTPOOOOPYAOBaHUS.
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1.3. Ilepenaua (TpancnopTupoBka) MomHOCTH. CocTaBustomas Py

CocraBnsomas CTOMMOCTH  YCIyr 1O Mepenadye  dJIEKTPOSHEPTrUU  OTpa)aer
OTIepallMOHHBIC U NHBECTHLIMOHHBIE 3aTPaThl JIEKTPOCETEBOM HH(PPACTPYKTYPHI HA 0OecTIeYeHre
OecniepeOOHOTO U HAZC)KHOTO SHEPTOCHAOKEHHUS TOTPEOUTEIIS.

3arparbl ceTeBOH MHPPACTPYKTYPHI HA TPAHCIOPTHPOBKY MOLIHOCTH MPEAYCMATPUBAIOT
I1aTy 3a CoJAep)KaHHEe SJCKTPUUECKUX CEeTel, Tapud Ha YCIyrd IO IMepeaaye 3JIEKTPUUYECKOU
SHEPTUH [ eopy, YIET MAKCUMATBHOW MOMIHOCTH Pey, TO pabounM mHSM Mecsua. [Ipu sTom
JIaHHBbIE O TEepUoaax IUIAHOBBIX 4acoB NMUKOBOM Harpy3ku AO «CO EDCy» u3BecTHbl 3apaHee,
nepe] HadajJoM KaJeHJAapHOro ToJAa, YTO SBISIETCS NPEUMYLIECTBOM M HCIOJB3YETCS B
MIPOTHO3HON MOJICIH.

Tax, nnst mporHo3upyemoro Mmecsina (utoHb 2025 roma) y TeppUTOpHIl, K KOTOPBIM
otHocuTcs TBepckas obOnacTe (MCXOAs M3 MATUAHEBHOW paboduell Henenu), TUIaHOBBIE Yachl
nukoBoi Harpy3ku onpeneneHsl AO «CO EDCy» B quanazonax ¢ 8-ro mo 16-ii yacsl u ¢ 20-ro no
21-i1 yacsl.

[InaHoBBIE 4Yackl NHUKOBOM HArpy3KH, YTBEP)KJICHHBIE Ha IPOTHO3UPYEMBIA MECHL
AO «CO EDCpy, BKIIOYAIOT Yachl pabo4ero BpeMEHU MPOU3BOJACTBA, KOTOPHIE OTCYTCTBYIOT B
ycraHoBiIeHHbIX AO «ATCy» yacax MakCUMaJbHOM Harpy3ky M HE YYUTBIBAIOTCS B pacyeTax Io
oIIaTe nepeaayu (TPaHCHOPTUPOBKU) MOILTHOCTH.

Takum oOpazom, paboTa 3JIEKTPOOOOPYIOBAHUS B OCTABIIMECS JAWAIMA30HBI — HOYHOM
(c 22 mo 7 4vacoB) u gHeBHOU (¢ 17 mo 19 yacoB) — He OyaeT cOCOOCTBOBATH YBEIMYEHUIO
cocTaBJsitoleH 3atpat Peeyy, B IEKTPONOTPEOICHUH.

CoBmecTuM Ha rpaduke pabouux CyTOK NMPOTHO3UPYEMOro Mecsua (puc. 2) clieayromue
Jana3oHbl, paccMoTpeHHble B 1. 1.1-1.3:

BEPOSATHBIE YaChl MAKCUMAJIbHBIX MIOYACOBBIX 1IEH 32 dNEeKTPodIHEPTUto Cy,,, (CHHUIA 1IBET);

4achl BEPOSATHOTO MaKCUMyMa Harpy3ku P, AO «ATC» (kpacHblil);

Yachkl MUKOBOW Harpy3kH, yreepxaeHHsle AO «CO EDC» (3enenslit).

100
0 +———t+H+ 111+ —
g0 +— —HH =
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BepositHOCTB, %
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|
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Pcemu

Puc. 2. CyTku B IpOrHO3UPYEMOM MECSIIE C HAJIOKEHUEM TIJIAaHOBBIX YacOB MMMKOBOM HArpy3KH,

BCPOATHBIX YaCOB MaKCHMaJIbHOM LCHBI 3a DJICKTPOOHCPIUIO
1 BCPOATHBIX 4aCOB MaKCHMaJIbHOM Harpys3ku
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2. [Moctpoerre TumoBoro rpaduka OSIEKTPUUSCKON HATPY3KH MPEANPUATHS C
BbIeNieHreM cratuctuueckux rpymi (CI).

2.1. loctpoenue Tunosoro I'H.

Jljig IaHUpPOBAHUS IOYACOBOTO DJIEKTPONOTPEOICHUS HEOOX0IMMO TTOCTPOUTH TUIIOBOM
cyrounblii rpadguk Harpy3ku (CI'H) mpeanpusatvs ¢ wcrmonb3oBaHHEeM (DAKTHUECKHX JTaHHBIX
ABTOMATU3UPOBAHHONW HWH(OPMALMOHHO-U3MEPUTEIBLHOM CUCTEMBl KOMMEpPYECKOro  ydera
anektposneprun (AUUC KVY3) 3a npomemmme nepuoasl. Ha sTomM 3Tame BBIABISIOTCS
NepUoANYEcKre KOoJIeOaHHUs BJIEKTPONOTPeOIeHUsT B 3aBUCHUMOCTH OT CYTOYHBIX (paborta,
OTKJIFOUCHHE 000pY/IOBaHUs), HENCTbHBIX (paOOuyuii JAeHb, BBIXOJHOM), CE30HHBIX MU3MEHEHU,
KIIMMATHYECKHUX U IPYruX (PakTopoB.

Crnpoc Ha  2J€eKTponoTpeOJeHHE  PacCMaTPUBAEMOIO  MPEANPHUATHS-IIOTPEOUTENS
XapaKTepU3yeTcsl BBICOKOW BHYTPHCYTOYHOM BOJATHIBHOCTHIO, modToMy CI'H pomkeH ObITh
pa3ziesieH Ha HECKOJIBKO 30H.

B tunmoBom CI'H mnpenmpusitusi, OTpakalolleM CYTOYHbIE CTaguu MPOU3BOJICTBA,
BBIJICJISIEM TPH 30HHI [5]:

MUHUMAIbHON HArpy3K (HOYHBIC Yachl, WJIM HOYHOM MPOBaji) C MOIIHOCTHIO HE OOJbIIIE
3HaYeHUA Py,

CpeIHel, NN MOTYIUKOBOM, HArPy3KH ¢ MOIIHOCTBIO Py,

MAaKCHUMaJIbHOM, WM TUKOBOM, HATPY3KHU P,y .

[Totpebnenue B kaxapiid yac nug CI'H nporHo3upyeTtcs kak cpeiHee apupMeTHuecKoe 3a

AQHAJIOTMYHBbIE BBIOpAaHHBIE THU B TOT k€ 4ac (¢akrtuyeckoro I'H mpeanpusitus nmo JaHHBIM
ANNC KVYO:

n
Py= 2 Py/n. 5)
d=1
rie P, — 3HaYeHWE TUIIOBOTO  JJICKTPONOTpeOseHus  (MOIIHOCTH) B  dYac

P:s — notpebieHne 31eKTpO3HEPruu (MOIIHOCTh) B Yac ¢ B IEHb d; ¢ — IOPSIIKOBBIA HOMEp yaca B
neub d o manueiMm AUMC KVYD.
Tunosbie I'H mnpenmpusaTs MOXXKHO IONy4aTb APYTUMU METOAAMM, OIHMCAaHHBIMH,
HaIpuMep, B UCTOUHUKE [5].
2.2. Beiienenue CI'.
B T'H mpeanpusituss Heo6xoaumo BwiaenuTh CI', HCHONB3ys CIEIYIONIYIO CHCTEMY
AHAINTUYECKUX XapaKTEPUCTHK [5]:
1) koadduLMeHT HepaBHOMEPHOCTH (BOJATHIILHOCTH):
a= PHO'—I/PHMK' (6)
Koadduurent HepaBHOMEpHOCTH (BOJATUIBLHOCTH) MOKET MPUHUMATh 3Ha4deHus ot 0
no 1. IlpubnmxeHue 3HaueHHUs OHTOro mokaszaTenss K O CBUAETENBCTBYET O BBICOKOU
BonatwibHOCTH ['H motpeburens (u Hao6opoT) [6];
2) k03hHULHUEHT 3aTIOTHEHHUS:
B =P/ P (7)
Koadpdunment moxxker meHsThes B auanazoHe or 0 go 1. Uem Beie moxasarenb
npubimKaeTcss K 3Ha4eHHIo 1, TeM MEHbIIe BOJATHIBHOCTH CIIpoca MOTpPeOuTeNns B paMKax
CYTOYHOT'O MHTEpBaJa.
JlaHHBIE TIOKa3aTeNn y paccMarpuBaeMoro norpedutens: « = 0,3; = 0,6;
3) NOIyNUKOBBIN AMAIa30H PETYIUPOBAaHUS HATPY3KU:
AP,y = Py — Proy; (8)
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4) NUKOBBIH Mana3oH peryJIupoBaHMs HArPy3KHU:

AP, = Py — Py (9)

Ecnmu BeIXOOHBIE JHM WIM CYTKH C HEXapakTepHOW HArpy3kod OyAyT HMeETh
paccMOTpPEHHBIE BhINIE aHaNUTH4eckue xapakrepuctuku CI', CHIIbBHO OTIMYaromuecs OT TaKHX
Ke ToKaszarene paboumx gHEH, To HeoOxomumo BeimenuTh CI' I BBIXOAHBIX OHEH U
HEXapaKTEePHBIX CYTOK.

Ananutuueckue xapaktepucTuku ['H BBIXOJHBIX JHEH y paccMaTpUBaEMOIo 3aBOjia
AQHAJIOTMYHBI TOKa3zareiasiM OynHed, JHU TPOCTOEB (PEMOHTA) HE IUIAHUPYIOTCSA, IOSTOMY
JIOCTaTO4HO Tpex copmupoBaHHbIX CI.

TunoBoil TpaduK >IEKTPUYECKOW HArpy3ku npennpustus ¢ BoiaenaecHueM CI s
paccMaTprUBaeMOro KUPIHYHOTO POU3BOJICTBA C OJHOCMEHHBIM Ipa)uKoM paboThl COCTOUT W3
cnenyromux CI: nukoBoil crarucrtudyeckod rpymnnel CI'm, MONMYNMKOBOM CTaTUCTUYECKON
rpynnsl CI'mim, HouHOM (6a3zoBoit) CI'nou. TumnoBoit I'H ¢ ykazanuem CI'm (BepXHsisl 4acTh),
MOJYMMUKOBOM cTaTucTuyeckoil rpymmbel CI'mm (cpemusis yactb), HOuHOHM (OazoBoit) CI'HOU
(HMKHSAA 4acThb) IPEJCTABIIEH Ha puc. 3.

1 800,00
1 600,00 S P
1 400,00 Cl'n
=~
2 1200,00
g
é 1 000,00 Cl'om
& 800,00
<
T 600,00
CTI'nou
400,00
200,00 \
PHO‘{
0,00

12345678 9101112131415161718192021222324
Yacel

Puc. 3. TunoBoii rpaduk 31eKTpUYecKor Harpy3ku npeanpusaTus ¢ BeiaesneHuem CI1
JUISL KUPITUYHOTO TPOU3BO/ICTBA C OTHOCMEHHBIM I'pa)KoM paboThI

CrnenyeT OTMETUTD, UTO MOJIyY€HUE TUIIOBOTO rpaduKa 3JEeKTPUUECKON Harpy3KH MOKET
IPOBOJIUTHCA JIPYTMMH METOAAMHU MOCTpoeHHs rpaduka 0a30BOH HArpys3kH, OMHCAHHBIMU B
UCTOYHUKE [6], a pyNIUpOBKa 1O 30HaM — C IPUMEHEHHUEM, HaIllpuMep, KJIACTEpHOro aHalln3a
[8].

3. Bbiaenenue B CTPYKType 3JEKTPOINOTPeOJICeHUs NMPEINpUSITUS HArpy3Kd OCHOBHOTO
IPOM3BOJICTBA, BCIIOMOTAaTEIbHOrO 000pynoBaHMs. PaccMoTpeHHe BO3MOXXHOCTH TepeHOca
paboThl BCIIOMOTaTEIbHOTO 00OpynOoBaHUs JHOO €ro 4yacTH (OTAETbHBIX arperaTtoB) 3a CyeT
YMEHBIICHUS HArpy3KH, IPUXOASIICHCS Ha CleAyIOINe AUana30Hbl B CyTKaxX, B KOTOPBIX:

YTBEPK/ICHBI IJIAaHOBBIE Yachl MUKOBOW Harpy3ku AO «CO EDCy;

oTMevaeTcs BeposTHOCTh HazHaueHust AO «ATCy» yacoB MakcumyMa Harpysku juist ['11;

BO3MOKHBI MAKCHMAJIbHBIE TI0YACOBBIC LIEHBI AJIEKTPOIHEPTUH;
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HET y4eTa COCTaBJIAIOLIEH MPOU3BOJCTBA WU mepeaaun mMouHocty (em. . 1.2, 1.3) mus
UCIIONIb30BAaHUsI B pacyeTax JHOO0 OTCYTCTBYET Takas BEpPOSITHOCTh Y4eTa COCTaBIISIONICH
MOITHOCTH.

CwMmenieHre Harpy3Ku 3J1eKTPONOTPeOIeHUS WM €€ YaCTH XOTs Obl U3 OJJHOTO JIMara3oHa,
0003HAaUEHHOTO IIBETOM Ha pHUC. 2, TPUHECET BBIFOJYy B OTHOIIEHUH 3aTpaT Ha HIEKTPO-
norpebnenue. Hambonpimnii skoHoMuueckuil 3PdexT ciaeayeT OXuaaThb OT KOMIUIEKCHOTO
cmemerns ['H u3 nmeproaoB, oTMeUeHHBIX ABYMS U (0COOEHHO) BCEMHU TPEeMsi COCTABIISIOIIUMH.
[Tpu 5TOM MPOUCXOAUT MepepacnpesiesieHne 00beMOB AIEKTPONOTPEOICHHUS HAa TO BpeMs, KOrjaa
3TO IKOHOMHUYECKHU BBITOJHO. K Takum mepuomam otHocsitcs 10, 15, 16-i gacer (cMm. puc. 2).
[Ipenmpusitie OOMKHO OBITH TOTOBO K IOJAOOHOMY OCHOBATEIBHOMY IIEPECMOTPY CBOEIO
TEXHOJIOTUYIECKOTO PEKUMA.

IIPUMEP MOJIEJIHPOBAHUA ' PA®HKA HAI'PY3KH

B kagectBe mpumepa mokaxem ['H paccmarpuBaemoro motpeOutens 0e3 CMeEIIeHUS
Harpy3kd M CO CMEIICHHEM Harpy3Kd BCIOMOTaTelbHOro oOopymoBaHusi B pasmepe 10 % c
Iuanas3oHa, Bkiarovaromero 10, 11, 12-i yacel, Ha auana3oH, BKiIrovaromui 17, 18, 19-i1 yacel,
0e3 W3MEHEHHUs OOIIEero JJIEKTpOnoTpedaeHuss M 0e3 Bpena TEXHOJIOTHYESCKHM IPOIECCaM.
Huanazon ¢ 17 no 19 yacoB UMeeT HECKOJIbKO MOTEHIHAIbHBIX JJIi SKOHOMHUYECKOU BBITObI
KaueCTB: BO-TIEPBBIX, 3TO JHEBHOE BPEMs, IIOITOMY HE TpeOyeTcsi cMemarh paboTy mepcoHana Ha
HOYb; BO-BTOPBIX, B 3TOM IEPHOJI€ OTCYTCTBYET y4Y€T TPAHCHOPTUPYEMOU CETSIMHU MOUIHOCTH
(cocraBmsromast  Peepy); B-TPETBbUX, HET BEPOSTHOCTH TMOMNAJAaHUS YacOB MaKCUMAaJIbHOM
Harpy3ku, HazHagaeMoil AO «ATC» 1o npomecTBUN pacueTHOrO MeCsLa.

YacTh epeHOCUMOM Harpy3Ku 0003HAYUM APYTUM IIBETOM (puc. 4).

1 600,00

1 400,00

1 200,00

1 000,00

800,00

Harpy3ska, kBt

600,00

400,00

200,00

0,00

1 2 3 45 6 7 2 5 101112 13 14 1516 17 13 19 20 21 22 23 24

Yacel

Puc. 4. Tunosoii I'H npennpusitus
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[Tocne cmemieHust yacTH HArpy3KH Ha YKa3aHHBIA JMANa3oH IMOJYYMJIA HOBBIM rpaduk
(puc. 5). Jlns ompeneneHus: MOJYYEHHOW BBITOJBI TMPOBEJIM pacueT CTOUMOCTH 3aTpaT Ha
anekTponorpednenue ¢ HOBBIM ['H 3a Mecsll W CpaBHWIM CTOMMOCTh 3aTpaT 3a TOT XKe
pacyeTHBI MepHoJ C MepBOHAYAIbHBIM TpauKoM, T.e. 0€3 CMElIeHUs YacTh HarpysKu.
[IpennaraeMblii TIEpeHOC OCYIIECTBIEH B Mpeaeniax paboThl Bcell pabodeld CMEHBI, KOTOpas
ocraercsi B nauamnazoHe ¢ 9 go 20 uacoB, paboumii rpaguk IepcoHana CYHIECTBEHHO He
C/BHMHYJICS, IPU 3TOM TEPECMOTPEH TEXHOJOTHYECKUH rpaduK BKIFOUEHHUS BCIOMOTATEIHLHOTO
ob0opynoBanus. Tak, AJis KUPIUYHOTO IMPOU3BOJICTBA, HANPUMEP, MOXKHO MepepactpeneIuTh
paboTy YacTM TEXHOJOTMYECKOro OOOpydoBaHHs  (IpOOMIIOK, MENbHUI], YCTAaHOBOK
TPAHCIIOPTUPOBKH, YIAKOBOUHOTO 000PYI0OBAHUS).

1 800,00

1 600,00

1 400,00

1 200,00

1 000,00

800,00

Harpy3ska, kBt

600,00

400,00

200,00

0,00

1 2 34567 8 9% 10111213141516 1718 1% 20 21 22 23 24
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Puc. 5. Tunosoi I'H npennpusrus
C TIEPEHOCOM YacTH pabOThI TPOU3BOICTBEHHBIX MOLTHOCTEN

B xone cpaBHEHus 3aTpaT yCTaHOBJIEHO, YTO MpPE/UIaraéMblil MEPeHOC YacTH Harpy3KH 3a
paccMOTpeHHBIN Mecsll 1aeT 2 % SKOHOMUU MPH OIIATE IEKTPONOTPEOICHHS TPOMBIIUIEHHOTO
npeanpusTus. B mepecdyere Ha Toi 3TO MO3BOJUT MOJYYHUTh BBITOJY B CyMME MOpsjaKa
700 000 py6seir. OdeBUAHO, YTO TPHU TUIAHUPOBAHWHM TPAPUKOB DIIEKTPOMOTPEOICHUS
MPOMBIIIJICHHOTO MOTpeduTeNs, ocylecTBistoniero pacuersl no 4 LK, B aipyrue mecsupl BeIroga
MOXET OBITb TO OOJBINE, TO MEHBIIE B 3aBUCHMOCTH, HalpuMep, OT pa3dpoca CTOMMOCTH
yacoBoro mnorpednenus Cguy B KakXIOM Mecdle, OT HeoOXoauMocTd (HopMUpOBaHHA
nornomHUTENbHBIX CI” 1 0T MHOXeCTBa IPYTHX MPUIHH.

B nensix cokpaienus pa3mepa Iiathl 3a 3JIeKTPOroTpedIeHne alrOPUTM MOJICTUPOBAHUS
TUTAHOBOM HATPY3KH JIOJDKEH KOMIUIEKCHO PelaTh 3aJauu:
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aHaJIM3a CTOMMOCTH COCTABJISIFOIIMX 3aTpaT Ha AJIEKTPONOTpeOIeHHE;

BEPOSTHOCTM M  paclpesielieHuss BPEMEHHBIX  JMANa30HOB  MAaKCUMaJbHBIX U
MUHUMAaJIbHBIX UG (HEpEeHIMPOBAHHBIX 10 YacaM PacyeTHOTO MEepHoJa HeperyJIupyemMbIX IIeH Ha
JIEKTPUUECKYIO SHEPrHI0 Ha ONTOBOM PBIHKE, ONPEAEISIEMbIX 110 pe3yiabTaTaM KOHKYPEHTHOTO
0TOOpa LIEHOBBIX 3as5BOK HA CYTKU BIIEpEN;

OLIEHKHM BEpPOATHOCTU IIONAJaHMA YacoB MaKCUMyMa Harpy3kH, OIpeensieMoi
AO «ATC» mnsa xonkperHoro I'Tl mpeanmpusitTus-norpeOUTENs, HA OCHOBE MaTeMaTHYECKOU
CTaTUCTHKH;

yueTa UHTEpBaJOB IIMKOBOM HAarpy3ku, ycraaBinaeMbix AO «CO EDCy;

COCTABJICHUS] TEXHOJOIMUYECKMX KapT paboThl 000pYHOBaHMs Ha KaXKAbIM Mecs s
OTJIEIbHBIX IPOU3BO/ICTBEHHBIX YYaCTKOB.

IlepeHoc (akTUYECKUX MAaKCHMyMOB Harpy3ku MOTpeOuTeNs M3 BPEMEHHON 30HBI, IJie
YYUTBIBAETCS MOIIHOCTB, B JIIOOOM ciiydyae siBIsieTcs 3((EKTUBHBIM B CBSI3U C JOPOTOBHU3HOM
CTOMMOCTH T€HEpaluy M TPaHCIOPTUPOBKU MOIIHOCTH B 3THX BPEMEHHBIX HMaIlla30HaX IO
CPAaBHEHUIO CO CTOMMOCTBIO 3JIEKTPOIHEPTUH.

M36eranue BEpOSITHBIX YaCOB C BHICOKOM CTaBKOM 3a 3JIEKTPOIHEPIUIO, BEPOSTHBIX YacOB
MakCHMyMa Harpy3ku B pabouue JHH, UCIOJIb30BaHNUE UHTEPBANa B IIEPHO/Ibl, HE YUUThIBA€MbIE
B IU1aHOBOM nKoBoi Harpy3ke AO «CO EDCy», — 310 xapakTepHas 0COOEHHOCTh Ipe/iaracMou
MOJIEJIH, CIOCOOHON CHMXXKATh 3aTpaThl OJTHOBPEMEHHO 110 TPEM COCTABJISIOLIUM.

W3 aHanu3a coCTaBIIAIONIUX 3aTpaT Ha JIEKTPOIHEPTHUIO, a TAKXKE U3 PUC. 2 CIIEAYET, UTO
HauOOJBIIYI0 BBIFOJY MOI Obl JaTh MEPEHOC Harpy3ku Ha 4, 5-i 4achl B CyTKax, Kak 3TO
IIPEUIOKEHO B cTaThe [8]. B maHHOM nepHoje CTOMMOCTb IIOYAaCOBOM CTAaBKHU 3JIEKTPOIHEPIHH
HauMEHbIIasg, a HOYbIO B pacyeTax HE YUUTHIBAETCA KaK P, CO CTOPOHBI NPOU3BOAUTENEH
AIIEKTPOIHEPTUH, TaK U Peepmy CO CTOPOHBI CETEBBIX OpraHM3alMi. JTa pPEeKOMEHJAlus JaHa
aBTOPOM cCTaThu [8], HO TaKUM MOTEHLMAJIOM OOJAJAIOT JAJeKO HE BCE MPEANpPHUATHS, B TOM
yuciae M paccMaTpuBaeMblii B JaHHOW paboTe mnoTpebutens. B HouHble yacel paboTaroT
NPENNPUATHS-IOTPEOUTENHN, U TaK MMEIOLME BO3MOXXHOCTh MPUMEHEHUs MOJA00HOro rpaduka.
Cpenu HHX XJeOoneKkapHble KOMOHMHATBHI, MPOM3BOJAIINE MPOIYKIMIO HOUYBIO, YTOOBI yTPOM
MIOCTaBUTh €€ B TOPTOBYIO CE€Th, a TAK)XKE CTPOUTENbHBIE Kapbepbl, IJie J00ObIYa IIeOHS U MecKa
BEJIETCSI SHEPTOEMKUMU 3€MCHapsIaMU UCKIIOYMTEIBLHO B HOYHOE BPEMSI.

3AK/TIOYEHHE

[Ipennoxxenusiii anroputM moaenupoBanusa I'H umeet psig 1OCTOUHCTB:

MPOCTOTY, KOTOpasi TO3BOJSET IMOTPEOUTENI0 CaMOCTOSTENILHO OMNPEIEIUTh CTETCHb
oxkumaeMoro ddexra mpu nepepacrnpeesiCHIH 3aJaHHON YaCTH JIEKTPOIIOTPEOIeHNS;

BO3MOXXHOCTh MojienupoBanus ['H B qocTymHO# cpefie SJIeKTPOHHBIX TaOIUI] HA OCHOBE
uMerommxcs AaHHbIx coBMecTHO ¢ AMC KYD npeanpusitusi, uto obierdaer BHEAPEHUE TaKOH
MOJIEJIA Ha MPAKTHUKE;

BO3MOKHOCTh ~ DKOHOMHH  CPEJCTB  MNPEANPHUITHEM-TIOTPEOUTENEM TMpU  OIUIATE
aNeKTponoTpebaeHus, mpuyeM Oe3 H3MEHEHUs OOIIero ayeKTpornoTpebieHuss U 6e3 Bpena
TEXHOJIOTHYECKUM TIpolieccaM U OU3HECY;

CIOCOOHOCTH aJIaNTaIluH K IPYTUM IMPOMBIIIIEHHBIM MPEATNPUATUSIM;

BO3MOKHOCTh  HCIIOJIb30BaHUS B TpOrpaMmax  yIOpaBJICHHWs  CIIPOCOM  Ha
anekrponiorpebnerne (Demand Response), T.e. B WHUIMATHBHOW (hOpME IKOHOMHUYECKOTO
B3aMMOJICHCTBHS CYOBEKTOB AJIEKTPOIHEPTETUKH C KOHEUHBIMH MOTPEOUTENIMU AIIEKTPUIECKON
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9HEpPIuu, 00ecHeunBaloniell B3aUMOBBITOJIHOE, SKOHOMUYECKH A(PQPEKTHBHOE PETyIUpOBaHHE
00BEMOB U PEKUMOB dJICKTPONOTpeOaeHus [8].

Anroput™m MoaenupoBaHuss I'H akTuBu3uUpyeT BHYTPEHHME PE3EPBBI AJI MOBBILICHUS
3¢ (PeKTUBHOCTH DJIEKTPONOTPeOIeHH HE TOJBKO HA YPOBHE IMOTPEOHUTENs, HO M Ha ypPOBHE
HHEPTOCHCTEMBI B IIEJIOM 32 CUET CHIDKEHHS BBIPAOOTKH AJIEKTPOCTAHIUSMH YHEPTUH, UMEIOIICH
Han0oJiee BRICOKYIO ce0eCcTOMMOCTh [9].
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DATA ANALYSIS ALGORITHM FOR GRAPH MODELING
ELECTRICITY CONSUMPTION OF AN INDUSTRIAL ENTERPRISE
WITH THE AIM OF REDUCING ELECTRICITY COSTS

S.V. Marinova
Tver State Technical University (Tver)

Abstract. The article notes that shifting some of the industrial enterprise's electricity
consumption from hours of maximum and peak load to other time ranges can provide economic
benefits by leveling the load schedule. It emphasizes that redistributing energy consumption to
level the schedule not only reduces the costs of industrial enterprises for production, but also
allows electricity providers to optimize the generation and transportation of energy resources.

Keywords: energy efficiency, forecasting, modeling of consumption, energy
consumption, electrical load graph.
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