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Ilocmanosxka npobaemu. Bigomi Taki 3aXuCHI 3acO00M Ta 3axOJU: 3aXHCHE
3a3eMJICHHSI, 3aHYJICHHS, 3aXUCHE BIAKIIOYEHHS, 110 3A1MCHIOIOTh 3aXUCT JIIOJUHU BiJl
BP&KEHHSI €IEKTPUYHUM CTPYMOM TIpU (pakTi aBapiiiHOI CUTYyallii, 110 BXKe BigOyIacs,
HaNpUKJIaJl, 3aMUKaHH1 (pa3u Ha KOPITyC €JIEKTPOYCTAaHOBKHU BHACIIOK MOIIKOKEHHS
130JISI111T BCEPEIMH1 €IEKTPOYCTAHOBKHU. SIKIII0 BUKOPUCTAHHS ITUX 3aCO0IB 3 SKOi-HEOY b
NPUYMHHU BUSIBUTHCS HE €(DEKTUBHUM, TO JIFOJMHA MOXKE OTPUMATH CEPHO3HY TPaBMY ax
70 JIETaJbHOTO pe3ynabTaTy. TpHUCTymiHYaTa CHCTEeMa 3aXUCTy BIJ YpaKEeHHs
ENIEKTPUYHUM CTPYMOM Ha 0a3i TphOX TPyl MPUCTPoiB 3axucHoro Bumukanus (I113B) mae
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JIOCUTh BUCOKY €(heKTHUBHICTB 1 3BOJUThH BIPOT1IHICTh YPAKECHHS CIEKTPUUYHUM CTPYMOM
NpakTU4HO 10 Hyms. [IpoTe, sk moka3ye mpakTHKa, Il CUCTEeMU He HaOyJu BEITUKOTO
NOIIMpeHHs, 1 3apa3 Ha punky [I3B HaifvacTime 3yCTplanOTBC$I 3BUYalHI
EJIEKTPOMEXaHIUHI MPHUCTPOT, IO PearyroTh TIIHKH Ha CTPYM BUTIKAHHS 1 MAlOTh HU3BKY
EIIEKTPO3aXUCHY E€(PEKTHBHICTh. ToMy, Ui 3a0€3MEUCHHS BUMOT EIIEKTPOOE3IeKu 1
EKOHOMIYHOT e()eKTHBHOCTI, AOIUIBHIIIMM € 3aCTOCYBaHHS TaKHUX MPUCTPOIB, SIKi
JI03BOJISIIOTh BHUSIBUTH TIOSIBY CTPYMIB BUTOKY Ha paHHIN CTajii 1 J03BOJATH 3aro0irTH
eKCILTyaTallii CUCTEM EJEKTPOIOCTauaHHs ab0 eNeKTporpuiiMada 3 HU3BKHM OIOPOM
1305011 [ 1, 2, 3].

Ananiz ocmanuix 0ocnioxceHs. J1o X mip OCHOBHUM METOJOM KOHTPOJIIO CTaHy
130JIA1IT € METOJT BUMIPIOBAHHS OTOPY 130JIAII11 32 JOMOMOTOI0 METOMMETpa. Y JTaHOMY
METOJIl BUMIPIOETHCA 0 Yep31 OMip 13071011 KOXKHOI (pa3u 1m0/10 3eMiIl 1 MK KOXKHOIO
naporo ¢a3 3a BIACYTHOCTI Hampyrd. ['0JOBHUI HENOJIK LBOTO METOMy MOJSrae B
MEPIOIMYHOCTI KOHTPOITIO oropy 13osuiiii [4]. Hemae Hisikoi rapanTii B TOMy, 110 TpU
eKCIUTyaTallli eJIEKTPOYCTaTKyBaHHS MK JBOMa BUIIPOOYBaHHSIMH HE BiAOYAEThCS
aBapiHUX MOIIKOKEHb 130JIS1111.
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I'a, I's, Ic - OTIOPH 130JIA1I1T (ha3 1010 3eMITI;

Ca, Cg, Cc - emHOCTI (ha3 11010 3eMIi;

I'o - Omip 3a3eMJICHHS HEHTpaTi.

Puc. 1. Cxema 3aMiITieHHS MEPEXKI 3 TITyX03a3eMJICHHOK HEUTPAILTIO

Takox ciiJ] 3a3HaYUTH, 1110 BUMIPIOBAHA METOMMETPOM BEIMYMHA ONIOPY 130JISILI11
HE BIANOBIA€ AIMCHOMY 3HaU€HHIO MpH 3MiHHIN Harpy3i 220 B. Tlo-niepiie, OCKUTbKU
BUMIPIOBaHHS MPOBOJATHCS HA MOCTIMHIM Hampysl, TO HE BPAaXOBYETHCS CKJIAJI0Ba
€MHOCTI OTOpY 130JsL11. SIK BUTUIMBAE 3 CXEMH 3aMILICHHS MEPEXKI 3 TTyX03a3€MJIEHHOIO
Heirpauo (Puc. 1), moBHMIA omip KOXKHOI a3y MIOJ0 3eMJIl MA€ aKTUBHY 1 €MHICHY
ckianoBi. [lo-npyre, BETUYMHA OMIYHOTO OTOPY 130JIALIl, U MOCTIMHOIO, 1 3MIHHOTO
cTpyMy pi3Hi. [To-TpeTe, OCKUTEKM OMmip 130111 HETHIMHO 3aJIeKUTh BiJ TIPUKIIAICHOT
HAIMpyTu, TO 3HAYEHHS omopy 13oysiwii npu Harpy3i MmerommeTpa 1000B 1 npu ¢azmiit
Hanpy3i Mepexi BIIPI3HATUMYThHCS. [5]
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TakuM YMHOM, 3 YKa3aHHX NPUYMH KOHTPOJIb 130JIIii METrOMMETPOM He
BijoOpaxkae JiiicHOro ctaHy i3osmii. Ile miaTrBepmkye HEOOXiIHICTh 3AIMCHEHHS
0e31epepBHOr0 KOHTPOJTIO 130JIA1I1T HUIIXOM 3aCTOCYBaHHS CIIeIiaIbHUX TPUCTPOIB.

Bumoru, SKuM MOBMHHO 33J0BOJILHSITH MPHUCTPI Oe3nepepBHOrO KOHTPOJIO
130511111 cpopmyboBaHi y [6]:

1) npuCTpiii MOBHHEH MOKA3yBaTH TUIbKM aKTHBHHH a00 OMIUHMIA OIp 130JIAIIi1
(a3 110/10 3eMJTl He3aJISKHO BiJ MICTKOCTI;

2) KONMBaHHS HANpPYrW MEpeXi HE IMOBWHHI BIUIMBATH HA TOYHICTH ITOKA3aHb
npuiIay;

3) pUCTpili MOBHHEH OYTH JOCTATHHO HAIHHNM;

4) TMOBMHEH 3J1IHCHIOBATHCS CAMOKOHTPOJIb;

5) omip BHYTPINIHIX JIAHITIOTIB MPWIAAY IIOA0 3¢MJi IOBHHEH OYTH 3HAYHO
BUIIMM 3a TNOBHMH omip ¢a3. [Hakme npu MOiAKITIOYEHHI HPUCTPOIO 0 MEpexi
MABUIIUTHCSA HeOe3MeKa eKCIUTyaTallli eJIeKTPOyCTaTKyBaHHS,

6) npucTpiii MOBUHEH OYTH CEJICKTUBHUM (/IS IIBHIKOTO BH3HAUCHHS MICIL
TTOITKO/KEHHS 130JISI1111).

[TpucTpoi KOHTPOMIO 130JIsMMi, SIK MpaBWiIo, Aif0Th Ha curHaia "KoHTposs 3
BIJIKJTFOUYEHHSIM", JIOMYCTUMUNA B MEpEeXax 3 PEe3epPBYBAHHSAM E€JIEKTPOIOCTAYaHHS
OCHOBHUX CHOXHBAYiB. SIKIIO 1IbOr0O HEMae, TO MPOBOJATHCS TEXHIKO-EKOHOMIYHI
PO3paxyHKH, B SKHUX 3ICTAaBIISIETHCS BApPTICTh BIPOBAPKEHHS O€3MEepepBHOIO KOHTPOJIIO
13 30MTKaMH BlJ] pariTOBOTO BIAKIIIOUEHHS €JIEKTPONPUIIMAYiB y pa3l BUBEIACHHS MEPEXi
3 eKCIUTyaTalli Ipy 3HWKEHHI OIopy 130J1A1Li1 [7].

BinbIIicTh 3 po3po0sIeHUX MPUCTPOIB KOHTPOJIIIO 130JIA1I1T TPU3HAUeH1 A1l poO0TH
B Mepexax 3 13oipoBaHor0 HedTpawmo (YAKU, A3AK, PY 1 1. m.). g mepex 3
[ITyX03a3€MJICHHOK0 HEUTpaJUIIo, HE [UBISIYUCh HAa AaKTYaJIbHICTh MPOOJIEMH, SBHO
HEJOCTaTHhO PO3POOOK, 1 MPAKTUYHO BCl BOHH, BigHOCATBCA A0 70 - 80 pokiB
JBAIATOrO CTOMTTA. JKomHa 3 HHUX MpH IboMYy He HalOyjia IIMPOKOTO TOIIMPEHHS.
Haituacrime 3ragyBaHOl0 B JITEpaTypi € cXeMa KOHTPOJIO 130JIAIii, IO TpAIfoe Ha
CTpyMax HYJIBOBOI ITOCITIIOBHOCTI.

CxeMa KOHTPOJIO CTaHy I130JIAIlii 3a JOMOMOror TpaHcopMaTopa CTpymy
Hynp0Bo1 mocinoBHocTi (TCHIT) mokazana nHa Puc. 2. TlepBuHHOIO OOMOTKOIO ITHOTO
TpaHncgopmaropa € Tpu (as3Hi MPOBITHUKN KOHTPOIBOBAHOT Mepexki. BropunHa oOMoOTKa
PIBHOMIPHO HAMOTYETHCS HA OCEPIs, 1 10 HEl MiIKITF0Yal0THCS pesie a00 BUMIPIOBATTBHUN
npunaa. Y pasl KOHTPOJIK MalMX CTPyMIB BHUTOKY BTOpPMHHA OOMOTKAa MOXKE
MIPUETHYBATHUCS JI0 pesie (BUMIPIOBAILHOTO) TIPUIIaAy Yepes3 pi3Hi MiCHITIoBaYl.
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Puc. 2. Cxema KOHTPOJTIO CTaHy 130JIS1111

Ctpym y BropunHiii oOmotrii TCHII mnpomnopiiiiauii  cTpymMy HyJIBOBOT
TIOCTITOBHOCTI:

31, 1)
s

ne Kr - koeditient tpanchopmariii TCHIT.

VY cBoto uepry [5]:

|p=

Y, +a’, +aY,
¢ OYa +Y,+Y. +9,

3lo=1la+1lp+1c=U

(2)

ne- la, lv, Ic - CTpyMH BUTOKY 4epe3 130110 a3 a, b, ¢;

Ya Yb, Y - KOMIUIEKCHA TIPOBITHICT (Da3 110,10 3eMIIl;

do - MPOBITHICTH HEUTpai TpaHchopmaTopa.

Ctpymu la, lb, |c HaBOOATH B Ocepll TpaHc(opMaTopa MarHiTHI MOTOKH,
reoMeTpUYHa CyMa SIKUX 1HAYKY€e y BTopuHHIM ooMoTii EPC, 1m0 o6ymoBitoe ctpyM o ..
3a BIICYTHOCTI MOUIKO/DKEHB 130JI1111, TOOTO TpH piBHOCTI Y, = Y = Y. =Y Bupa3 (2)
TIPUMME BUTJISI:

Y(+a®+a) o
3Y +9,

3|.o :I.a+ib+|.c =U,9,

To6T10, cTpyM y BTOpUHHINA 00MOTIII Takox Oyne piBHUM HyrO. [IpoTte, cymapauii
MarHiTHUM TIOTIK B OCEPJIi HaBITh IIPH 1AcaIbHIM 130JIA11i1 Ma€e 3HAYCHHS, BIJIMIHHE BiJI
Hys. lle mosicHIOEThCS BINXWICHHAMH KOHCTPYKIIii TpaHc(opMaTopa CTpyMy Bif
aOCOIOTHO CHMETPUYHOI (POpPMH PO3TAITyBaHHS OOMOTOK, MOMJIMBOIO ACHMETPIEIO
HaMpyTH >KUBJITY0T MEPEXKi, a TAKOXK BIUTMBOM PI3HUX HABEACHD (30BHIIIHI MArHiTHI MOJIS
BiJl OJIM3BKO PO3TAIIOBAHMX KaOemiB 1 IIKMH, OJIyKaroui CTpyMu 1 iH.). Bcl 11 unHHUKH
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0OyMOBITIOIOTh TaK 3BaHI CTPYMH HeOAJIaHCY, SIKi OOMEKYIOTh MOYKIJIUBICTh 301IbIIICHHS
MEX1 YyTJIMBOCTI TPHUCTPOIO 3aXUCTy, SKUH TIPYHTYETbCSA Ha KOHTPOJI CTPYyMIB
HYJIbOBOI MTOCJI1IOBHOCTI.

Dopmynosannss memu cmammi. [lpoaHamizyBaTtu ICHYIOYl 3axHCHI 3aco0w,
pobOTa SIKUX TPYHTYETbCS HAa KOHTPOJII OMOPY 130JAllli T4 HA BHMIPIOBaHHI CTPYMIB
BUTOKY 1 3alPONOHYBaTH TEXHIYHE PILICHHS, 110 3a0e3Medye YHepelKeHHs! BPaKEHHS
JIFO/IMHU €JEKTPUYHUM CTPYMOM.

Ocnosena yacmuna. Y  Binokpemnenomy minpo3auti  HamioHansHOTO
yVHIBEpCUTETYy OlopecypciB 1 MNpUPOJOKOpHUCTYBaHHS Ykpaiam «HibKuHCBKUI
arpoOTEXHIYHUNA 1HCTHTYT» Ha 0a3i saboparopii «EnekrpomnocradanHs» Oyia
CTBOpEHa JOCIiJHA YCTAaHOBKA, SIKA JO3BOJIAE POOUTH MOTOYHUI KOHTPOJIb CTaHy
minii 0,38 kB 3a BeMMYMHOIO CTpyMy BUTOKY B KOHKPETHHM MOMEHT Yacy, 3alucye
JaHl B MaM'ATh TEPCOHAIBHOTO KOMIT'IOT€pa Ta MPOrPaMHO 3a/aBaThu OyAb-sIKy
BEJIMYUHY CIIPALIOBAHHS 3aXHUCTY 3a CTPYMOM BUTOKY.

Puc. 3 JlocniiHa ycTaHOBKa
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Puc.4. I'padik crpymiB Butoky B mporpami « MUK-Peructpatop»

JlocnigHa ycTaHOBKa BMKOHaHAa Ha 0a3i MmikpokoHTposiepa MUK-51H dipmu
«MIKPOJI», sxmit depe3 meperBoproBau iHTepdeiicy 3B’s3ky USB B RS485
[MT1485\USB o¢ipmMu PerMuk npueaHaHuil 10 NEPCOHAIBHOIO KOMIT'IoTepa. B skocTi
JaTYMKa BUKOPUCTOBYETHCS TpaHchopMaTop CTPyMy HYJIBOBOi TOCHIIOBHOCTI.
[TporpamyBaHHsI BUKOHY€ThCS 3a JonoMororo rnporpamu ALFA, ska mo3Bossie Bectu
nporpamyBaHHs (pyHKIIOHaTbHUMHU Osokamu (puc.3). IlobymoBa rpadixy BeTHMUHUHU
CTpyMy BUTOKY BHUKOHYEThCS 3a jornomoror nporpamu «MUK-Peructparopy», B naHii
mporpami JOCTYIHI Taki (DyHKIIii, SIK MOTOYHUI MOHITOPUHI 3 MOOYIOBOIO Ipadiky,
MOHITOPHUHT 3 NTOOYI0BOIO TpaiKy Ha MEBHOMY MPOMDKKY Yacy Ta 3amuc 1HQpopmalli B
MaM'ATh KOMIT 10Tepa.

BucnoBok. CrTBOpeHa ycTaHOBKa 3a0e3ledye TMMOTOYHMM KOHTPOJb 1
PEECTpALII0 BEJIIMYMHU CTPYMY BHTOKY, MaTeMaTH4Hy OOpoOKy Ta rpadiunHe
B1JI0Opa)KEHHS PE3YJIhTATIB HA MPOMIKKAX 9acy, 110 00YMOBJIEHI KOPUCTYBAYEM.
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B pabome nposeden ananuz cnocobos u cpeocms nosvluleHuss HaA0eHCHOCMU
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An increase of reliability of defence and warning of appearance of
currents of source is in the 0.38 kv networks

Gerasymenko V.P.

It is the analysis of methods and increased facilities of reliability of defence and
warning of appearance of dangerous currents is conducted in the 0,38 kV networks.

Keywords: current, protection, insulation, grounding, vanishing.
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