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YIIPABJIEHUE ITPOITY CKHOM CITIOCOBHOCTBIO BO3YIITHBIX JUHUM SJIEKTPOIEPETAUN
B YCJIOBUSIX ACTIVE SMART GRID ANALYTICS

XoJgoa A. B.

Xapbko8cKUli HAYUOHAILHBIL MEXHUYECKUU YHUBEPCUmMeEm CelbCKo20 Xo3siicmea umenu Ilempa Bacunenxo

0b60cHo8aHbl UHGOPMAYUOHHBIE NOMOKU CUCTNEMbI HENPEPLIBHO20 MOHUMOPUHEA MEMNepamypbl npoeooos O
VAPABLEHUsL NPONYCKHOU CHOCOOHOCTBIO 6030VUUHBIX TUHUL C Yeablo NOBLIUEHUS IDHEKMUSHOCIU YNPABTEHUS PEXHCU-
Mamu pabomul snekmpudeckux cemeli 8 yciosusax Active Smart Grid Analytics.

IMocTanoBka mpo6Jembl. [[iis noBbimeHus 3¢ dek-
TUBHOCTH TNPUHATUA PCUHICHUA B 3ajadaxX YIpaBJICHUA
pexxumamu OC B pamkax koHueniuu Active Smart Grid
Analytics He0OXOIUM HENpPEPLIBHBII MOHUTOPHUHI TEM-
NePaTypHOrO peKUMa MPOBOAOB BO3AYIIHBIX JIMHUI U
MapaMeTpoB OKPY)KaIOIIEH Cpelbl, YTO OCOOEHHO BaKHO
IIPYU BHEIPEHWN OalaHCHPYIOIETO PHIHKA JIEKTPOIHEP-
TM{ 1 PHIHKA IByXCTOPOHHHX OTHOIICHHH.

Opranu3anysi MOHUTOPHHTA TEMIIEPATYPHI IPOBOIOB
BJI ¢ menpio MOBBIMICHHS MPOITYCKHOH CIIOCOOHOCTH B
Pa3IUYHBIX METEOPOJIOTHYECKUX U IKCIUTyaTallHOHHBIX
YCIIOBUSIX TO3BOJINT:

- KOHTPOJIUPOBATh peajibHOE TEXHUYECKOE COCTOSHUE
BJI Ha ocHOBaHMHM pa3pabOTaHHBIX METOJUK C MCIOJB30-
BaHHUEM JAaTYHMKOB TEMIIEPATYPEI IPOBOJIOB;

- pa3paboTaTh MEPOIPHUSITHS IO MOBBIIIEHHUIO MPOILY-
CKHO# criocooHocTn BJI ¢ ompeneneHnemM NnpHOpUTETOB
UX pean3alyy;

- BBIIIOJIHATH OLEHKY NpeNeNbHBIX 3HAYCHUH IUIn-
TEJBHBIX ¥ KPATKOBPEMEHHBIX TOKOB HAIPY3KH;

- YOPABISATh peXUMaMHU TOKOBOW Harpy3ku BJI B co-
OTBETCTBHM C pCaNbHBIMU [aHHBIMH O TEPMUYECKON
cToiikoctu npoBonoB BJI;

- peryaMpoBaTh epeToku MouHoctu 1o BJI;

- KOHTPOJIMPOBATL YPOBEHb TEXHOJIOTMYECKHUX IIO-
Tepb;

- KOHTpOJINpoBaTh rabaputsl BJI;

- YIPaBIATh MPOIMYCKHOM criocooHocTs BJI.

B cBsI31 C BBIIIEU3IIOKEHHBIM LIEJIECO00Pa3HO UMETh
WHCTPYMEHT HEMpPEPbIBHOTO MOHHUTOPUHTA TEMIIEPaTyphl
MIPOBOIOB B 3aBHCHUMOCTH OT IapaMETPOB OKpYXKarouieh
Cpensl Uil YIpaBICHUS MPOMYCKHOW crocoOHOCThI0 BJI
Y TOBBIIIEHHS Y PeKTHBHOCTH yripasiaeHus JC.

Jns nobimeHns 3QQEKTUBHOCTH YIIPaBICHUS
pexxumamu OC B peaqbHOM BPEMEHH HEOOXOIMMEBI TeX-
HUYECKHE CPEJCTBA U MPOrPaMMHOE 00ECIeYeHHE CHCTe-
MBI cOopa, nepenaun, oOpabOTKH M XpaHeHHs WH]opMma-
MM o TekyieM coctossHuu BJI u okpyskarorieit cpeibl.

Ha cerogusamnuii 1eHb caMbIM ONTHMANBHBIM peLIe-
HUEM BHEAPEHUS CUCTEMBI HENPEPHIBHOIO MOHUTOPHHTA
apamMeTpoB pexuMa TeMieparypsl npoBogoB BJI u ok-
pyxatomieit cpenpl B OC YKpauHbl ABIIETCS HHTETPALHS
CHCTEMBI B CYIIECTBYIOIIYIO CHCTEMY ONEpaTHBHO MH(O-
pmarmonHoro komruiekca (OUK).

AHaJIN3 MOCJIeHUX MCCJeJ0BaHUH U myOJMKa-
mmii. B nocnennue Bpems 3a pyoexxom u B crpanax CHIT
BE/IETCS TOWCK HOBBIX METOJOJIOTMH M TEXHHYECKUX
CPEZACTB JJIsl ONIEPATUBHOTO KOHTPOJISI MapaMeTpOB M Te-
Ky1ero coctosiHus BJI. Pe3ynbsraToM 3THX HccienoBaHUM
cramu FACTS (Flexible Alternative Current Transmission
Systems) u cozganue miatdopmel Active Smart Grid An-
alytics. OTH cOBpeMEHHBIE TEXHOJOTHN AaKTUBHO BHEAPSI-
torcd B O2C Ykpaunsl [1-4]

Active Smart Grid Analytics mompazymMeBaer KiIneH-
TO - OpHEHTHPOBaHHYI0 DC HOBOTO MOKOJCHHUS, KOTOpast
JIOJDKHAa O0ECHEeYUTh JOCTYIMHOCTh HCIOJIb30BaHUS pe-
cypca, HaJexKHOe, KauecTBeHHOEe 3 (heKkTuBHOE 00CITy-
JKMBaHHE MOTpeOuTeseH 3JIEKTPOIHEPTHHU 32 CUYET THOKO-
IO B3aMMOJIEHCTBHS BCEX ee CyOBEeKTOB (BCeX BHIOB re-
Hepaluy, dJIEKTPHYECKUX ceTell M MoTpeduTeseil) Ha oc-
HOBE COBPEMEHHBIX TEXHOJIOTHUECKHX CPEACTB U €IUHOU
MepapXUIecKOi CUCTEMBI YIIPaBIICHUSI.

B sHeprocucremax 3apy0esbsi, HAIPUMEp, YXKe TPH-
MEHSIOTCSI TEXHUYECKHE Pa3pabOTKH, KOTOPbIC IO3BOIIS-
0T MPOBOANTH MOHUTOPUHT TEMIIEPAaTypbl HMPOBOJIOB B
peamsHOM Bpemenu [1-3]. Tak mist m3mepeHus temmepa-
Typbl IIPOBOAOB B pEATbHOM BPEMEHH HPUMEHSIOTCS
TEMIIEpaTypHBIE JATUYUKH, KOTOpPBIE TPEICTABISET COOO0M
KaK IaCCMBHOE ONTHYECKOE BOJOKHO, BCTPOCHHOE B CEp-
nedHuk (a3Hbix mnpoozoB BJI (Cuctema cepum OTYS),
TaK M OT/EJIbHO CMOHTHPOBAaHHOE YCTPOHCTBO Ha IPOBO-
nax BJI (Cucrema OTLM) [1, 2].

OnepaTuBHBIA CHENUATU3UPOBAHHBIA TEXHUYECKUN
Y METEOPOJOTHYECKI MOHUTOPHUHT BO3MOXKHO OCYIIIECT-
BUTH ITyTE€M HCIIOJIb30BAHHS JaTYMKOB, KOTOPbIE MOHTH-
PYIOTCS HETIOCPECTBEHHO HA MPOBOJAX M KOHTPOJIUPYIOT
TeMIIepaTypy IpoBoJa, BeIUYUHY Toka B BJI u temmnepa-
Typy Okpyxaromeii cpens! [4]. Ha pucynke 1 mpusenen
JATYMK, BXOJIIUM B CHCTEMY MOHHUTOpPHHIA TEMIIEpaTy-
pbl ipoBo10B BJI 1 mapameTpoB OKpyKarolen cpeabl.

Heab cratbu. OOocHOBaTh M pa3paboTaTh CTPYK-
TYpHYIO MOJeNb WH()OPMALMOHHBIX ITOTOKOB CHCTEMBI
HENPEpPHIBHOIO MOHWUTOPUHIA TEMIIEPATyphl IIPOBOJIOB
BJI nns ynpaBieHUs! NPOIYCKHOHM CIIOCOOHOCTBIO BO3-
JIYUIHBIX JWHUH C LENbI0 MOBBIMEHUS 3((HEKTUBHOCTH
ynpasieHus: pexxumamu padotel OC B ycnmoBusx Active
Smart Grid Analytics.
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Pucynok 1 — HTennexryaibHbIi JaTYUK CUCTEMBl MOHUTOPHHTa IpoBoaoB BJI u
apaMeTpoB OKPYIKAOLIEH cpeasl

OcHoBHBIC MaTepHadbl HccaegoBanusi. st mo-
BhIeHUS 3 dekTuBHOCTH yrpaBiueHus pexxumamu JC B
peaIbHOM BpEMEHH HEOOXOAMMBI TEXHHYECKHE CPE/ICTBA
1 IIpOrpaMMHOE 00ecTiedeHne CHCTEMBI cOopa, epeaayy,
00paboTKN U XpaHeHUsI HH(POPMAIIHK O TEKYIIIEM COCTOSI-
Huu BJI u okpy»karomeii cpeasl.

W3BecTHO, 4YTO Tmiepepaya TeIUla OCYLIECTBISETCS
NPEUMYIIECTBEHHO 4Yepe3 KOHBEKLHUIO [6], TO COMpOTHB-
JICHHE TPOBOAOB OyIeT HU3MCHSTHCS B 3aBUCHMOCTH OT
TEeMIIEpaTyphl OKpY KaloIIei cpepl:

R:R20(1+a(t2p720jjo (1)

Te o — TeMmeparypHbIi Kod(duueHT yaerpHOTO
comnpoTtuBieHus, OM/Tpaja (A7 METHBIX, ATFOMHHHCBBIX H

craneamoMuHeBbIX NpoBoaoB a=0,00403, mig cTagbHBIX
0=0,00455) [6];



{,, — TEMIIEpaTypa NpOBOJIOB, °C, xotopas ompese-

JISICTCA KaK:

t, =t +1°(I), )

rae 1° (1)) — Temneparypa HarpeBa MpOBOJIOB OT TIPO-

XOXKACHHUSA 110 HEMY TOKa.

le/IBeZLeHHI)Ie BBIpAXKCHHA MO3BOJIAIOT MPpOaHAIU3U-
poBaTh MPONYCKHYIO crmocoOoHocth BJI mpu ompeneseH-
HOM TeMmIepaType MpOBOJIOB B 3aBUCUMOCTU OT MapaMeT-
POB OKpY>Karolled cpeabl AJis ONEePaTUBHOIO KOHTPOJIS

Tekyumero cocrosiHus BJI. Ho naHHbIE BbIpa)keHUs HE
MO3BOJISIIOT TOYHO PACCUUTATh TEMIIEPATYpPy MPOBOAA, TaK
KaK TeMIepaTypa OKpy’Karollel cpeibl ompeensercs Mo
MPOTHO3aM THIPOMETLIEHTPA, @ OHU HE MOTYT OBITH TOY-
HbIMH 110 Beelt aiuHe BJI u quis pacuera pexuma OC Oe-
peTcs ycpenHeHHoe 3HaueHue. FIMeHHo 3To u npuBoauT K
3HAYUTENBHBIM IOTPEIIHOCTSIM TPH pacueTe PEeKHUMOB
pabotst OC.

ITosToMy HEoOXomMMa cHCTEMa HEMpPEPHIBHOTO MO-
HUTOpUHIa TeMmmeparypbl npoBogoB BJI, uTto mo3Bosut
KOHTPOJIMPOBATh TOKOBYIO Harpy3ky BJI m Gonee TodHO
OINIPENENNTh HOPMAIbHO-IOIMYCTUMBIH PEXUM pabOThI
9C.
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Pucynok 2 - CtpykTypHas Moiellb HH(OPMAIIMOHHBIX TOTOKOB CHCTEMbI HETIPEPHIBHOT'O MOHUTOPHHTA
TeMIiepaTypsl nposoaos BJI




Ha ceropHsmHuil A€Hb ONTHMAJbHBIM PELICHUEM
BHEJPEHHSI CHCTEMBl HEIPEPHIBHOIO MOHHUTOPHHIA TEM-
nepatypsl npoBozioB BJI B OC Vkpauns! sBusercs eé
HUHTErpanyda B CYHIECTBYIOIIYIO CHUCTEMY OIICPATUBHO-
uHpopmannonnoro komiuiekca (OUK). Mubopmanmon-
HBIC TIOTOKHU, KOTOpPEIE OyIyT crmocoOcTBOBaTh 3 (EKTUB-
HOCTH KOHTPOJSI M YIIPABJICHUS BHYTPUCUCTEMHBIMH U
MEXCHCTEMHBIMH TIEPETOKAMH MOIIHOCTEH IpeacTaBlie-
HBI HA PUCYHKE 2.

Ha ocHOBaHmM CTPYKTypHOW Monenu HH(POpMAIH-
OHHBIX ITOTOKOB IMOKa3aHHOH Ha pHC. 2 CHCTeMa Herpe-
PBIBHOTO MOHMTOpPHHIA TeMIeparypsl poogos BJI mo-
3BOJIUT PEIINTH CIEAYIOMINE 3a1a4H:

1) ®opmupoBaHue NepBUYHON MH(OPMALUH U TIepe-
Jlaya ee OT JaTyhKa Ha YCTPOMCTBO cOopa M Iepeaadu
nansex (YCIIO).

2) O6paborka uapopmanuu B YCIIJI u nepenaua
naketoB B YKII niu HenocpencteHHo Ha cepsep OMK.

3) Obpabotka uHpopmanuu Ha cepepe OUK u BEI-
nada pe3ynstaToB B SCADA-cucremy.

WHTemneKkTyansHbpIi TaTIUK TEMIEpaTyphl MPOBOJA
U TIapaMeTPOB OKPYKAIOIMIEH Cpebl, KOTOPHIH SIBIICTCS
HIDKHAM YPOBHEM CHCTEMBI MOHHTOPWHTA C TIOCIEAYIO-
et nepexayeit napopmanuu Ha Y CII/] Ha moxcTanmny.

Pazpaborka VYCIIJI mo3BonMT peaan3oBaTh TaKue
GbyHKIMH:

- [Iprem undopmManum OT yAaIeHHOTO JaTYMKa B I1a-
KETHOM BHJie (HOMep IaTYHKa, TEMIIepaTypa MpoBOJa);

- ®opmupoBanre HHOOPMAIMH C METKOH BpPEMEHU
(ron, Mmecsl, YHCIO, Yachl, MUHYTBI, CEKyHIbl, HOMEp
JaTYUKa ¢ HAUOONBIIMM 3HAYCHUEM TEMIIePaTyphl, 3Ha-
YCHHE TEMITEPaTyPHI);

- Brigaua uaopMany Ha BEpXHUH YPOBCHB.

Takum o0pa3oM cucreMa HENPEpPHIBHOTO MOHHTO-
punra Temneparypbl nmpoBogoB BJI B DC Ykpaussl mo-
MOXeT ciyx06e pexxuMoB B OC u ciyx0e pacdeToB pe-
skumoB B HOK VYkpaHepro miaHupoBath, KOHTPOJIHUPO-
BaTh U ONTUMHU3UPOBATH PEXKUMBI paboThl DC.

JanHas cucreMa MOMOXeT ciyxOe pexumoB 2OC
IUTAHUPOBATh, KOHTPOJIUPOBATH M ONTHMHU3UPOBATH pe-
XKHUM ceTu. Pa3zpaboTarh MepOnpHsTHS TI0 CHUKEHHIO
TEXHOJIOTUYECKOTO pacxoja 3JEKTPOdHEprHu Ha €
TPAHCIOPTUPOBKY PEKUMHOTO XapakTepa. AHAIN3UPO-
BaTh M ONTHMH3WPOBATh CXEMBl HOPMAaJBHOTO PEXHMa
cetd. MopaenupoBaTth PEXUMBI JJIEKTPUUECKUX CETEH,
MIPOBOJIUTH MMPOBEPKY ONTHMAIBHBIX TOYEK TOKOpaszena,
BBIOMPATh YPOBHH HANPSDHKCHUS B IIEHTPAX MATAHUS CETH,
00eCTIeYMBAIOIINX KadeCTBO 3JIEKTPOIHEPTUU OTITyCKae-
MOW C TOACTAHIMU. AHAJIU3 U KOPPEKTHPOBATH CXEMBI
pEMOHTa pexuMa ceTu u noxacranuuii. [Iposoauts pacuer
HOCJIe aBapUUHBIX PEXKHMMOB padoThl cetd. KoHTponupo-
BaTh BEJCHHS JAWCICTYCPAMH PEKUMa PaOOTHI CETH B
HOPMAJIbHOM, PEMOHTHOM, aBapHHOM M TOCJE aBapuii-
HOM pexxnMe. BeneHne yu€ra MmoyioskeHus IMepeKirodaro-
mux yctpoictB PITH Ha cuioBBIX TpaHChopmaTopax H
BBIOOP ONTHMAIBHBIX KOI(PPHUIMEHTOB TpaHCchHopMarmm.
CocraBnenne rpaduka ypoBHEW HampsDKEHUH HA IIMHAX
IIC. KoHTponmpoBaTh  BO3MOXKHOCTH OCYIIECTBIICHHUS
IJIaBKU rosioiéaa Ha npoBoaax BJI, mpoBoauth aHanmu3
CYIIECTBYIOIIUX CXEM IUIaBKHM M pa3pabaThiBaTh HOBBIC
CXEMBI I1IJIaBKH.

[TpoBoauTh ananu3 "y3kux" MECT B CETH M pa3paba-
TBIBATh MEPOIPHUSTHS 110 UX YCTPAHEHHIO.

BriBobl. O0ocHOBaHa U pa3paboTaHa CTPYKTypHas
MO/JCJIb I/IH(l)OpMaL[I/IOHHI)IX IOTOKOB CUCTEMbI HECTIPECPbIB-
HOTO MOHUTOpuHra temneparypsl BJI s ynpasienus
MPOMYCKHOW COCOOHOCTBIO BO3AYLIHBIX JIMHHUI C 1ICJBIO
MOBBIIICHUST I(P(YEKTUBHOCTH YNPABICHUS PEKUMaMHU
pabotsl OC B ycnoBusx Active Smart Grid Analytics.
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AHoTaNis

KEPYBAHHJI ITPOITY CKHOIO 3JIATHICTIO
MOBITPSTHUX JITHIA EJTEKTPONEPETABAHHS
B YMOBAX ACTIVE SMART GRID ANALYTICS

Xomon A. B.

Obepynmosaro  iH@opmayitini  nomoxu cucmemu
be3nepepeHo20 MOHIMOPUHZY mMeMnepamypu Hnpogoois
0N KepyBaHHs NPONYCKHOW 30AMHICMIO NOBIMPAHUX
JUHIE 3 Memol NiOSUWEeHHS. eheKmUBHOCMI YIPAaGIiHHs
pedcumamu pobomu ereKmpuiHuUxX Mepelic 8 ymoeax Ac-
tive Smart Grid Analytics.

Abstract

MANAGEMENT THROUGHPUT POWER LINES
IN CONDITIONS ACTIVE SMART GRID
ANALYTICS

A. Kholod

Information streams are proved Systems Continuous
monitoring of temperature wires for management
throughput power lines for the purpose of increase man-
agement efficiency by operating modes electric networks
in conditions Active Smart Grid Analytics.
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