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MPUCTPIA 3AXUCTY ACHHXPOHHHUX JIBUTYHIB
BIJ] ABAPIMHUX PEXKMMIB POGOTH

KsiTka Ceprin OJieKkciiioBu4
ORCID ID: 0000-0001-9234-9274
KaH/l. TeXH. HAayK, IOLeHT,
3aBifyBay Kadeapu eJIeKTPOTEXHIKH i eJleKTpoMexaHiku iM. npodecopa B.B. OBuapoBa
Taspilicbkull depaicasHull azpomexHo102ivHUll yHisepcumem im. [Jmumpa MomopHozo,
Ykpaina

BoBk Osiekcanap lIOpiioBuy
ORCID ID: 0000-0003-0154-6972
KaH/l. TeXH. HAayK, IOLEeHT,
JIOLleHT KadeapHu eJIeKTPOTEXHIKHM i eJleKTpoMexaHiky iMeHi npodecopa B.B. OBuapoBa
Taspilicbkull depaicasHull azpomexHo102ivHuUll yHigepcumem iMm. [mumpa MomopHozo,
Ykpaina

ACUHXpPOHHI JBWUTYHHM 3HaXOJATb MacOBe 3aCTOCYBaHHSI B PI3HUX Trajy3sx
IIPOMHUCJIOBOCTI, arpONPOMUCJIOBUX Ta KOMyHaJIbHUX MifgNpUeMcTBax. ['oJiloBHa nepesara
ACMHXPOHHHUX JIBUTYHIB - IPOCTOTA KOHCTPYKLIl Ta BUCOKA HaAiWHICTb. OHAK BiJCOTOK
BUXOJY 3 JIaly LUMUX JABUTYHIB JAy»Xe BUCOKMU | 3a HAasBHOK OLIHKOK CTAaHOBUTH B
cepeaHboMy 6siM3bk0o 20 % BiJ 3arajsibHOI KiJIbKOCTI 3a pikK, 1[0 BUMarae BeJIMKUX BUTpAT
Ha peMOHTHIi po6oTH [1 - 4].

[Ipu ekcryararnii eJleKTpOABUTYHIB MOXJ/IMBE BUHUKHEHHS NOLIKOJKEHb Pi3HOrO
BU/ly. MOXJIMBI TaK0X i aHOpMaJibHi peXXUMHU pOOOTH enleKTpoABUTYHIB [1 - 5, 7, 8]. 06uaBi
Ui MNpPUYMHHA 3yMOBJIOIOTb HeOOXiJHICTb 3acTocyBaHHS eQdEKTUBHOIO 3axXUCTY
aCUHXpPOHHHUX /[IBUTYHIB, /[iJi1 3a0e3meyeHHs SKOr0 JIOLiJIbBHO 3acTOCOBYBaTH
6araToQyHKIiOHa/IbHI NpUCTpOI 3axucTy [3, 4, 6 - 9].

B 3anponoHOBaHOMY HNPUCTPOI 3aXUMCTy ACUHXPOHHHUX JBUTYHIB BiJi aBapiHUX
pexxuMiB po6oTu (puc. 1) nmepenbadyeHo BUMiprOBaHHA CTpyMiB i ¢asHHUX Hampyr B
»KUBUWJIbHIN JiHIiI, TeMnepaTypu i3o/id1il 00MOTKHU cTaTOpa, 06epTOBOr0 MOMEHTY Ha Bajly
Ta KyTOBOI LIBU/JIKOCTI 06epTaHHS POTOpaA eJIeKTPOIBUTYHA.

[IpucTpil 3aXUCTy ACMHXPOHHUX [BUTYHIB CKJIAQJAETbCA 3 JAAaTYUKIB CTpymy 1,
JlaTYMKIB Hamnpyru 2, aHajorooro ¢inbTpa 3, 10 BHJNSE NapaMeTpU SKOCTI
eJIEKTpoeHeprii, JaTyhKa TeMIepaTypH i3o41(ii 06MOTKHU cTaTopa 4, JaTUMKa 06ePTOBOTO
MOMEHTY Ha BaJly eJIeKTPO/ABUTYHA 5, JaTYMKa KyTOBOI IBUJKOCTI 6, MIKpOKOHTpoOJiepa 7,
610Ky BBOAY AaHUX 8, 6j0Ky nudpoBoi iHaukanii 9, 6Ji0Ky cBiT/10BOi curHasizanii 10,
BUKOHaB4YOro oprany 11, 6;10Kky >kuBjsieHHs 12. Buxoau gatuukiB 1, 4, 5, 6 i aHasioroBoro
binpTpa 3 mif'efHaHi 40 BXOZiB MiKpOKOHTpoOJepa 7, BUXiJ, AKOTr0 MiJi'€AHAHO A0 BXOAY
BUKOHABYOTro0 opraHy 11, a BUXiJi 0OCTAaHHbOTO € BUXO/IOM IIPUCTPOIO.
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Puc. 1. CTpyKTypHa cxemMa NpUCTPOI0 3aXUCTY ACUHXPOHHUX JABUT'YHIB
Bi/Jl aBapiiHUX peXMMiB pO60OTH

[IpucTpin 3aXUCTy NpaLOE TAKUM YUHOM. Y HOPMAJIbHOMY peXHMi 3a J0IIOMOI0I0:
JlaTYMKIiB 1 BUMIpPIOIOTBCA CTPYMHM, IO CIOKHWBAKOTbCSA €JIEKTPOJBUTYHOM Mo ¢asax,
JlAaTYUKIB 2 BUMIPIOIOTBCA HAINPYTU B >KUBWJIbHIM JIiHII €JIeKTPOABUIYHA, JAaTyMKa 3
BUMIPIOETbCSA TeMIepaTypa i30JdLil cTaTOpHOI 06MOTKU. 3a [ OMOMOTOK aHaJI0T0BOrO
¢inbTpa 3 BUAIAITBCA NapaMeTpU SIKOCTI eseKTpoeHeprii. AHa/loroBi cuUrHaau Bif
JaTyukiB 1, 4, 5, 6 i dpinbTpa 3 HAAXOAATH HA BXiJl MIKpOKOHTpoOJiepa 7.

fAxo BesiMurMHA CUJIM CTPYMy N0 pa3ax nepeBUILyE 3HAYEHHS YCTABOK 32 CTPYMOM
abo TeMmnepaTypa i30/A1il cCTaTOPHOI OOMOTKU €JIEKTPOJBUTYHA NepeBHUILY€E 3HAYEHHS
YCTaBKU 3a TeMIIEpaTypolo, TO B MIKPOKOHTpoJiepi 7 GOPMY€ETbCS CUTHAJ 3aXUCTY, IKUU
Ha/JXOJUThb Ha BUKOHABYMM opradH 11 Ha BifkJIO4YeHHA esieKTpoABuUryHa. [loBTOpHUM
3alyCK eJIeKTPOJBUI'YHA MOXJIMBUHU y pa3i 3HUKEHHS TeMIlepaTypH 130Ji41ii cTaTOPHOI
06MOTKM HMk4e Ha 15...20 2C, Hi>xk rpaHUYHO A0NYyCTUMA TeMIepaTypa il HarpiBaHHS.

[3 BUMIpAAHOI HANPYTH B »KMBUJIBbHIN JIiHII 10AaTKOBO BUOKPEMJIIOIOTHCA NMapaMeTpU
AKOCTI eJIEKTpOeHepril, BU3HAYa€TbCd MAaKCHUMaJIbHUU MOMEHT eJIeKTpOABUIyHa Mwmax i
$OpMy€ETBCSA CUTHAJ 3aXUCTY, 1110 i€ HA BAMKHEHHS eJIeKTPO/ABUTYHA, SKILO0 BUMipOBaHU N
06epTOBUM MOMEHT Ha BaJly eJIeKTPOABUTYHA Mop 6/IM3bKHU 10 MAKCUMaJIbHOTO MOMEHTY
Mwmax. BogjHOYac MaKCUMa/JIbHUM MOMEHT €JIeKTPOJBUTYHA BU3HAYAETbCA 3 yPaXyBaHHAM
BU/lIJIEHUX [TapaMeTpiB AKOCTi eJleKTpOoeHepril B IOTOYHUA MOMEHT 4acy.

Y naHoMy BUIQJKy KOHTPOJIbOBAaHOK BeJHWYMHOW € OM, gK BiJJHOLIEHHS MiX
MaKCHMaJlbHUM MOMeHTOM Mmax i 06epTOBUM MOMEHTOM Ha BaJly eJleKTpoJABUTyHa Mos,
AKI BU3HA4YalOTbCA 3a BiANOBIJHMX NapaMeTpiB SKOCTiI eJIeKTpOeHepril B NOTOYHUU
MOMEHT 4acy.

3a BUJAIJIEHMMU I[apaMeTpaMU $KOCTI eJIeKTpoeHeprii MiKpOKOHTpoJiepoM 7
BU3HAYA€ETbCAd 3HAYeHHA MaKCMMaJbHOTO MOMEHTY eJIeKTpoJABUI'YHa Mwmax. 3a
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3HaueHHAMU Mwmax i Mos BH3Ha4aeTbcad OM. OCKiJIBKM eJleKTPOJABUIYH IpallloE€ B
HOpPMaJIbHOMY peXHMi, To 3HaueHHsA 0M MeHlle 3a 3a/jJaHy BeJIMYMHY CIpalbOByBaHHSA
3aXMCTYy | CUTHaJll Ha BHUMKHEHHA  €JIeKTPOJBUIYHA  MIKpOKOHTpoJiepoM 7
He POpPMYETHCH.

Y pasi BMHMKHEHHS aBapiMHOrO peXHWMy, HAIpUKJIAJ IpPU HAKWAI MeXaHi4yHOI
NOTY>KHOCTI Ha BaJl eJIeKTPOJABUIYHA, HACAIAKOM 4YOro MOXJIMBE IepeBaHTaeHHA abo
3yNMHKa eJIeKTPO/|BUTYHA, 3HaueHHs M nepeBULUTD 33/laHy BeJIMYUHY CIpallbOBYBaHHSA
3axMCTy, i MiKpoKOHTpoJiep 7 cpOpMy€E CUTHAJ 3aXUCTY Ha BUMKHEHHS eJIeKTPOJABUIYHA
BiJ Mepexi.

3HayeHHA Mmax BU3HAQ4Ya€TbCA MIKPOKOHTPOJIEpOM 7 3a 3aZlaHMM MAaCHMBOM [IaHUX, 3
ypaxyBaHHSIM IapaMeTpiB AKOCTI eJieKTpoeHeprii Ta 00epTOBOro MOMEHTY Ha Baly
eJIEKTPOJBUTYHA.

3aJIeXKHICTh BIJIMBY NapaMeTpPiB AKOCTI eJleKTpoeHepril Ha MaKCUMaJIbHUU MOMEHT
MOXXHA BHU3HAYUTH, BUKOPHUCTOBYIOYMU e€JIEeMEHTH MaTeMaTUYHOIO0 MOJe/I0BAHHA
eJIEKTPUYHUX MAIUMH. MMAX BUBHAYAETLCA 3a 3alaHUX NIapaMeTpiB AKOCTI eJIeKTpoeHeprii,
MiJ, 4ac MOJIeJIIOBaHHS B peXUMIi peasibHOTO 4acy. [1o yep3i 3MiHIOIOYMU apaMeTpy SAKOCTI
eJIeKTpOeHepril, MOXKHa OTPUMAaTH MacCUB JJAaHUX /1 BU3Ha4YeHH Mmax. OTpMMaHUM MacuB
JaHUX IPOrpaMy€ETbCA B MIKPOKOHTpPOJIEP IPUCTPOIO.

BucHOBKHM. [IlepeBara 3aliponoH0OBaHOI0 NPUCTPOIO 3aXUCTY ACUHXPOHHUX JABUTYHIB
Bi/i aBapillHUX peXHUMiB poOOTH mepeJs BiJOMUMU MOJIATAE B TOMY, 110 3AiHMCHIOETHCA
KOHTPOJIb 06epTOBOro MOMeHTy Mos Ha Basly eJIeKTPOJBUIYHA i MOro MOpPiBHAHHA 3
MOJIMBUM MAaKCHUMaJIbHUM MOMEHTOM MmMax, AKMHA MOe pO3BUHYTH eJIeKTPOABUIYH. Lle
Jla€ 3MOTY 3axUCTUTHU eJIEKTPOJBUTYH BiJi «lepeKWAaHHsS», 3aKJIMHIOBAaHHS abo He
3alnycKaHHA poTopa. [HII010 nepeBaro € Te, 10 MAKCUMaJbHUHA MOMEHT BU3HAYAETHCA 3
ypaxyBaHHSIM MapaMeTpiB KOCTi eJleKTpoeHepril, YUM 36i/bIIYETHCS HAAIUHICTb 3aXUCTY
eJIEKTPOABUTYHA B pa3i BiAXUJIEHHA NIapaMeTpiB AKOCTI eJleKTpoeHepril BiJ AONYCTUMUX
3HaYeHb.

3anponoHOBaHUM NMPUCTPIN 3aXUCTY MOKe OyTU BUKOPUCTAHUM /ISl 3aXUCTY OY/ib-
SKOTO ACHUHXPOHHOTO JBUIYHA BiAg  aBapidiHUX peXuMmiB po6OTH, O0COOJMBO
eJIEKTPOJIBUI'YHA, KWW >XUBUTbHCA HAINPYrol 3 HU3bKOI AKICTIO eJleKTpoeHeprii Ta
CXWUJIbHUU [0 Pi3KUX HAKWU/[iB MEXaHIYHOTO MOMEHTY Ha MOTO BaJl.

Cnucok BUKOPHUCTAHHUX JKepeJI:

1. Osuapos B. B. JKCIJIyaTallMOHHbIEe pe>XKUMBI paboThI 51 HelpepbIBHasA
JUArHoCTHKa 3JIEKTPUYECKUX MAlIWH B CEJbCKOXO035McTBEeHHOM mnpou3BoAcTBe. K. : YCXA,
1990. 168 c.

2. 3akgagHoit A. H., 3akinagHoit 0. A. MeToAbl OLEHKHM CpoKa CJayX0bl aCHHXPOHHBIX
asiekTpoaBuraresent // Enepezemuka ma eaekmpugpikayis. 2004. Ne 4. C. 63-67.

3. Kouppartiok 0. 0., EropoB A. b. AHanu3 aBapuUiHbIX PEXUMOB PabOThl ACHHXPOHHBIX
JBUTaTeEJIel K BOpocy BbiGopa ux 3¢deKTUBHOU 3amuThl // Cucmemu 06pobku indopmayii.
2006. Bum. 4(53). C. 79-86.

4. Bemra O. C, Xyauii €. I, Muxaisenko O. B. AHani3 aBapiliHUX peXXUMiB POOOTH eNIEKTPUYHUX
MalllH 3 METOI0 NO6YA0BU iHTe/eKTyalbHOI cucTeMu 3axucty // lipHuya eaekmpomexaHika
ma asmomamuka : Hayk.-texH. 36. 2004. Bum. 73.  C. 93-96.

5. ®epopos M. M., TkaueHko A. A. 0cO6GEHHOCTH 3JIEKTPOMEXaHUUECKUX U TEIJIOBBIX IPOI[ECCOB B
ACHUHXPOHHBIX 3JIEKTPOJBUTraTe X IPHU aHOMaJIbHbIX pexxuMax paboTel // HayuHvie mpydsi
JloHeyko2o HayuoHa/bHO20 mexHuuyeckoz2o yHugepcumema. Jloneuk : JloHHTY, 2006. Ne112.
C.29-32.

6. Hcwmarunos @. P, Xaipysanun U. X, [Mamanu /. 10., BoiikoBa 0. A. 0630p cOBpeMeHHbIX METO/I0B
Y CPe/ICTB ONlepaTUBHOM JMarHOCTUKH 3J1eKTPOMexXaHU4eCKUX Ipeobpa3oBaTesiell aHepruu //
Becmuux YTATY. 2010.T. 14, Ne 4 (39). C.73-79.

70



https://elprivod.nmu.org.ua/ua/articles/%D0%90%D0%9D%D0%90%D0%9B%D0%98%D0%97%20%D0%90%D0%92%D0%90%D0%A0%20%D0%A0%D0%95%D0%96%D0%98%D0%9C%D0%9E%D0%92.pdf
https://elprivod.nmu.org.ua/ua/articles/%D0%90%D0%9D%D0%90%D0%9B%D0%98%D0%97%20%D0%90%D0%92%D0%90%D0%A0%20%D0%A0%D0%95%D0%96%D0%98%D0%9C%D0%9E%D0%92.pdf
https://elprivod.nmu.org.ua/ua/articles/%D0%90%D0%9D%D0%90%D0%9B%D0%98%D0%97%20%D0%90%D0%92%D0%90%D0%A0%20%D0%A0%D0%95%D0%96%D0%98%D0%9C%D0%9E%D0%92.pdf

13 koBTHA 2023 piK ¢ M. XapkiB, YKpaiHa ¢ MLIH
_________________________________________________________________________________________________________________________________________________|

7. Kgitka C. 0., BoBk O. 10., KBiTka O. C. [IpucTpiii KOHTPOJII0O QYHKIIIOHAJIBHOTO CTAHY Ta 3aXUCTY
IPYNH aCHHXPOHHUX eJIeKTPO/IBUTYHIB BiJj aBapiHUX pexKUMiB poboTH // BicHuk Xapkiecbkozo
HayloHA/bHO20 MexHIYHOo20 YHIgepcumemy cilbcbkoeo 2ocnodapecmesa imeri [lempa Bacusenka.
Texniuni Hayku. Bun. 153 «IIpo6sieMu eHeprosabe3redyeHHsI Ta eHeprosbepexkeHHs B AlIK
Ykpainu». XapkiB : XHTYCI', 2014. C. 85-87.

8. Kgirtka C. 0., BoBk 0. 10., KBiTka O. C. [IpucTpiii KOHTpOJI10 GYHKIIIOHAJILHOTO CTAHY i 3aXUCTY
ACHUHXPOHHUX eJIeKTPOJABUIYHIB BijJ aBapiiHuUX pexuMiB pobotu // BicHuk Xapkiecbkozo
HAYIoOHA/IbHO20 MeXHIYH020 YHigepcumemy ciibcbkozo 2ocnodapcmea imeHi [lempa Bacusenka.
Texniuni Hayku. Bun. 186 «IIpoGsieMu eHepro3abe3redyeHHsI Ta eHeprosbepexkeHHs B AllK
Ykpaiuu». Xapkis : XHTYCT', 2017. C. 90-92.

9. Kgitka C. 0., beameHnnikona JI. M., Bosk 0. 10., KBiTka O. C. [IpucTpiii 3axucTy rpynu TpudpasHux
ACUHXPOHHUX €eJIEKTPOJBUTYHIB BiJ aBapilHuUX pexuMiB po6otu // Ilpayi Taspiiicbkozo
depicasHo2o0 azpomexHo/102iYHO20 YHIigepcumemy : HayKoBe d¢axoBe Bua.; Bum. 12, T. 2.
Menitonoas : TAATY, 2012. C. 23-27.

71




HAYKOBE BUAJAHHA

MATEPIAMIN 11l MIDKHAPOLOHOI
HAYKOBOT KOH®EPEHLLJI

«HAYKOBI TPEHOUN
NOCTIHAYCTPIAJIbHOIO CYCIIJIbCTBA»
13 YKoBTHS 2023 poKy ¢ XapkKiB, YKpaiHa

YKPaiHCbKOO Ta aHMMiMCbKOK MOBaMM

B¢l marepiasiv rpoviLiv or/igAoBe peLieH3yBaHHS
OpraHi3aLiviHuy KOMITET He 3aBXXAM MoAITISE MO3ULIFO aBTOPIB
3a TOYHICTb BUK/I3AEHOro Marepiasly BiAroBiAaibHICTb HECYTb aBTOPH

MNignucaHo oo apyky 13.10.2023. ®opmat 70x100/16.
Manip opceTHMW. NapHiTypa Cambria. Undposuin gpyk.
YMOBHO-OPYK. apk. 10.73. 3amoBneHHa N2 23/002. Tupaxk: 50 NpUMIipHUKIB.
BiaapyKoBaHO 3 rOTOBOIro OpPUIriHaT-MaKeTy.

KoHTakKTHa iHpopMauia opraHisauinHOro KoMiTeTy:
O «MbKHapPOOHMM LEHTP HAaYKOBUX OOCNIOXEHDbY
21037, YKpaiHa, M. BiHHKUA, Byn. 3o44mx, 40, odic 103
TenedoHM: +38 098 1948380; +38 098 1526044
E-mail: info@mcnd.org.ua

Bupaseub: TOB «YKPJ1OIOC Npyn».
21037, YKpaiHa, M. BiHHMUS, Byn. 3044mXx, 18, odic 81. E-mail: info@ukrlogos.in.ua
CBigouTBo cy6'ekTa BMaaBHM4oi cnpasu: 1K N2 7860 Big 22.06.2023.



