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Po3pobneno memoo usnauenns giocmani 00 Micyst 3aMUKAHHA Qasu HA 3eMAI0 MA 3HAYEHHS ONOPY 8 MICYi 3AMUKAHHA
NOBIMPAHUX JIIHILL VY HEPO32ANYHCEHUX Mepedcax 3 I301608aH00 Helumpanno. B ocnogy memody nokiadeHno cniggiono-
wieHHs NadiHHA Hanpyeu Ha OLbHUYi (azu AiHii ma Hanpyau Mixe Mo4KOK 3AMUKAHHA a3y U 3eMmaer0 ma po3paxyHoK
6eKmopa cmpymy, KUl npoxooums uepes micye 3amuxanus. Ilpu npaxmuuniv peanizayii memooy midc KodxicHOIO ha-
3010 [ 3eMae10 BKIIOUAIOMbCA EMHOCTI, SKI A8MOMAMUYHO 8IOKTIOYAIOMbCA Y PA3T 6UHUKHEHHS 3AMUKAHHA (Pasu Ha 3eM-
qo. Ilposedeno mamemamuyte MOOENIOBAHHS PEAHCUMIB 3AMUKAHHA MA NPOMUCTO8i sunpobysanns. bidm. 6, puc. 3.
Knrouosi croea: MeTon, NOBITPsIHA JTiHIs, 3aAMUKAHHS Ha 3MJIFO, MOJICITFOBAHHS, €KCIICPUMEHT.

3amukaHHs o/HIET a3y Ha 3eMIII0 € OJTHMM 3 PO3IOBCIOKEHUX TIOIIKOJOKEHb MOBITPSHUX JIHIA HE3alIeXHO
BiJl pIBHS HAIIPyTH Ta PEKUMY 3a3eMJICHHS HEHTpalli. Ajle y Mepexi 3 3a3eMJICHOI0 HEHTPaUTi0 He BUHUKAE 3HAUYHHUX
npoOJieM y pasi BU3HAYE€HHS Micllsl BHHUKHEHHS IOIIKO/UKEHHS [2]. B ocHOBHOMY Iie TOB’S3aHO 3 THM, IO 3HaYECHHS
CTPYMIB ITOLIKOJPKEHHS Ha JIEKUIbKa MTOPSIKIB MEPEBUIIYIOTh 3HAYEHHsI CTPYMIB HOpMaJIbHOTO pexuMy. HaBith y Ka-
OCTPHIX MepeXax 3 130JIbOBAHOI0 HEUTPAUTIO ¥ OUTBIIOCTI BUMAAKIB MPoOiIeMa TOMIyKY MICIs 3aMUKAaHHS 3HAXOAUTh
pilIeHHs 3aBISKH TOMY, IO CTPYMH HYJIBOBO{ ITOCIIJOBHOCTI MOIIKOKEHOT JiHIi 3HAYHO TEPEBHIIYIOTH IIi caMi CTpy-
MH y HOpMalibHOMY pexkumi [1]. IHhOpMaTHBHOIO CKITaZIOBOI0 TaKOX € HASBHICTH Y CTPYMI HYJIBOBOI IOCIIIOBHOCTI
BUIIMX TapMoHiK [3]. HalickiamHime BU3HAYATH MiCIe 3aMHUKAHHS y TOBITPSAHUX JIHISX 3 130JbOBaHOI0 HEUTPAJLIIO.
Kpim BenmmunHu cTpyMy Ha po3B’si3aHHA L€l 3a1a4i y OUTBIIOCTI BHITAAKIB BIUIMBAE HASBHICTH MEPEXiTHOTO OMOPY Y
MICTI 3aMHKaHHS, a TAKOX HASBHICTh HABAHTAXKCHHsI JIIHIT i HecuMeTpis Hampyr ¢a3 JKepena KUBJICHHS ab0 BILTHB
HAaIpyTH JIiHIH, 1110 OJIM3bKO NPoX0oAiTh. [IpUHHATHY TOUHICTB JJIsI MOBITPSIHUX JIIHIN 3 130JIbOBAHOIO HEHTpaILIIO 3a0e3-
MEeYyIOTh METO/IH, 3aCHOBaHI Ha KOPOTKOYACHOMY BiAKIIOUEHHI MOIIKOpKeHOT JiHil [5]. It BIANOBIAAIbHUX CHIOXKH-
BadiB Take pilIEHHs HE MOKE BUKOPUCTOBYBATHCS. JI0CTaTHIO TOUHICTh 3a0e31euye MeTO | KOPOTKOYACHOTO 3’ €THAHHS
He#Tpai miHii 3 3aMuKkaHHIM (asu i3 3emuiero [4]. HemonikaMu 1IbOro MeToIy € HeOe3meKa mepexoy 3aMHKaHHs y 0a-
raroazHe KOpOTKE 3aMHUKaHHS Ta AEsKI 1HIII.

Merta po6oTu nossirae y po3po0iii MeToay BU3HAUYCHHS MicId 3aMUKaHHS (a3u Ha 3eMITI0 Ha TTOBITPSHUX JiHi-
X Y HEpO3TATyKeHIH Mepexi 3 130JI1b0BaHOI0 HEHTpaILTIO 0€3 CTBOPEHHS HEOC3MEUHIX PEKUMIB.

BuHnKHEHHS 3aMUKaHb Ha 3€MITIO TIPU3BOJIUTH 0 IMOSIBH CTPYMIB HYJIBOBOI ITOCIIZOBHOCTI. 3HAYHA KUTBKICTh
METO/IIB BU3HAYCHHS MICLS 3aMHKaHHSI Ha 3eMJIIO 3aCHOBYEThCS HA BUMIPIOBAHHI IIUX CTPYMiB. Y 3B’SI3Ky 3 THM, IO Y
MOBITPSHUX JIiHIM Hampyroio A0 110 kB He3nayna emMHICTH (a3, CTPYMHU HyIbOBOI ITOCIiZOBHOCTI HEBEIHKI, 3abe3medn-
TH HEOOX1AHY TOYHICTh IXHBOTO BUMIPIOBaHHS Jy’Ke BakKK0o. Ha BeMUuHy CTpyMiB TaKOX BIUIMBAE KiNBKICTh JiHIN, K1
MIAKITIOYCHI 710 301pHUX IIHH.

Jist 301IbIIEHHST CTPYMIB HYJILOBOT MOCIIZOBHOCTI 200 Jyisi TXHBOTO CTBOPEHHS y Pasi MiJKIIOYEHHS 10 [MIWH
OJTHI€T JTiHIT aBTOpaMH ITPOIIOHYETHCS BKIIIOYMTH Ha TOYATKY JIiHIi €MHOCTI MK KOXHOIO (ha3010 1 3eMiiero. 3aBlIsKu
BUKOPHCTaHHIO PEAKTUBHOTO OIIOPY BHKIIIOYAIOTHCS aKTUBHI BTPATH €JIEKTPUYHOI €HEpTii.

OcCHOBa aNTOPUTMY BH3HAUCHHS MICI 3aMUKAHHS IOJATae y TOMY, IO IPH BEIMYHHI OMOpY Beiel miHil z
BU3HAYAETHCS OMIp JUIHHULI JIIHIT Bifl TOYATKY JIiHIi (Miclie BCTAHOBJICHHS TpaHC(OPMATOPIB CTPyMY) IO MICISI 3aMH-
KaHHA 7, = ry+ jx’, . Hotim HEOOXIHO PO3/UIMTH OTPUMAHE 3HAYCHHs z, HA IUTOMI NapaMeTpH JiHii i TakuM 4u-

HOM BU3HAYUTH BIACTaHb /, 1O MICIISI 3aMUKAHHS.

Omip z,, pO3paxoBy€ThbCs LUULSIXOM ALICHHs [AJIHHS HAIPYIH HA LBOMY OIOPi {J' HA CTPYM JiHII y HOLIKO-
JDKeHiH ¢asi ['A. Cxema 3aMileHHs, SKa BiANOBigae OMY BUIIAIKy, HaBeICHA Ha puc. | (aKTHBHI OIIOpH €MHOCTEH HE
BpaxoBaHi). BinnosigHo 10 miei cxemu Ha mizgcTaBi 3akoHy Kipxrody piBHSAHHS U Hapyry NOMIKOKEHOT (asu miHil
Ha To4aTKy JiiHii (0e3 BpaxyBaHHS 3MiHHM 3HaYE€HHS CTPYMY /4 BIPOJOBX JIiHIT uepe3 HasBHICTI Ha Hill PO3MOALIEHOTO
HABAHTAXCHHS ) 3AITULIETHCS TaK: UAO = ['A .z +1 -R - )

= 3 3
. . . . . * . .

V piBusHHI (1) € 1Bi HEBiTOMi BeNUUUHH: Z , Ta R,. Alle 3aBASKH TOMY, 1[0 Y PIBHSHHS BXOJSITh KOMIUICKCHI BEIHYH-
HU, BOHO MO€ OYTH PO3B’s3aHO.
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Jlns po3s’sizanus piBHsHHs (1) HEOOXiMHO 3HATH HE TiNbKH HATPYTy [J L, TacIpym L, sixi 6e3nocepeaHbo

BUMIPIOIOTHCS 3a JOMIOMOTOK0 BUMIPIOBAILHOTO TpaHC(hOpMaTopa Hapyru Ta BUMIPIOBAILHOTO TpaHcdopmaropa cTpy-

My, a Ie i cTpyM I, , ikuii poXoauTh Yepes mepexiauuii omip R,y Micui 3amukanns. LlinkoM 3po3ymino, mo Ge3moce-
PEIHBO CTPyM [, HEMOKIIHBO BUMIPIOBATH.

3riiHoO 3 KJIACHYHHUM ITiIX0JI0M BBaXKAETHCSI, 110 YEPE3 MiClle 3aMUKAHHS POXOAUThH CTPYM HYJIBOBOI MOCIiI0-

BHOCTi 3/, [6], sxuit Moxe OyTH BH3HAYCHUH NUISXOM Iij-

[ocepeno ' . :

N i i 2 4 Fo CYMOBYBaHHs BEKTOPIB CTPYMIB TPHOX ¢ba3 ,
- 3,=1,+1,+1, 2)
IW’,B Aute 3 iHIIOTO OOKY Iie HE 30BCIM BIAMOBIAAE JIHCHOCTI.

Tuagc HeoOxigno yrounutu (2). POSFHHHCMO CKJIa/I0BI cTpyMy
|-t 3aMHKaHHs 3a JIOIIOMOr'OI0 CXeMH 3aMillleHHsI, HaBEACHOI Ha
puc. 1 (0e3 BpaxyBaHHSI BIUIMBY BJIacHOI eMHOCTI dazu A
fmi JiHii), e Micusd BUMIpPIOBaHHsS CTpyMiB (a3 BiqIOBiIAIOTH
:I MICIISIM BCTAHOBJICHHS TPAaHC(QOPMATOPIB CTPYMY.

Bektop ctpymy asum A criagaeThCcs 3 HACTYIHHX

. . >k y .
CKJIQJIOBUX: BEKTOPIiB CTpyMiB [z Ta I(, m0 06ymoBIeHi

Puc. 1. 30CepeIKEHUMU (,HO,HaTKOBI/IMI/I) €MHOCTSIMH BignoBinHo Cp

ta Cc; BEKTOPIB CTpyMiB Ineop 1A Icoop , IO o6yMOBJIeH1
BJIacCHUMH eMHOCTsAMHE (pa3 B ta C IiHil 10 BiAHOMIEHHIO IO 3€MIIi, Ta BEKTOpA CTPyMY HaBaHTaKEHHS (a3 Len.
Bekrop cTpyMy, 110 MIPOXOAUTH Yepe3 Miclle 3aMHUKaHHS, Ha IiJCTaBi aHaJi3y CXEMH 3aMilIeHHS 1 PO3IOALTY
cTpyMiB (puc. 1) nopiBHio€e

j3:j§+jé+j3cob+jCcob (3)
[pu pomy cTpymu (a3 BU3HAYAIOTHCSA HACTYITHUM YHHOM:
Iy= Lgen + ['Z + [Z Heorlceon » I3=Liues - I3eob » Ie=Lsc - Iceo (4-6)
MincraBumo (4) — (6) y (2)
3Ip= ass * Lass + Tuasc "‘1; +IZ. @)

HaBantaxkeHHs1 JiHII He 3B’s3aHE 3 3€MJICIO, @ TOMY HE CTBOPIOE CTPYMIB HYJIHOBOI MOCIIOBHOCTI 1 cyma

CTpyMiB HaBaHTaxeHHs (a3 B (7) nopiBHtoe Hymo. Toxi 3 (7) orpumaemo
3hy=Ip+1I7. ®)

Topisrsnms (8) 3 (3) mokasye, WO [UIs BU3HAYEHHS CTPYMY, IO NPOXOJMTH 4epes Hepexifnuii omip R, , 10
cTpymy 31, HeoOXinHO 1oaTH CTPYMH I3, Ta ICC,,b, TOOTO PiBHAHHA (3) CJTiA 3aIMCATH Y TAKOMY BUIJISAJI:

Iy= 31+ Ipeop + Iceon - )

€MHICHI CTpyMH, 1[0 0OYMOBJICHI BIIACHOIO €MHICTIO (a3 B i C 1O BiTHOIICHHIO JO 3€MJIi, BU3HAYAIOTHCA 3
ypaxyBaHHIM peaJbHUX HANPYT BIIMOBITHUX (a3, sKi 30UTBIIYIOTECS TP 3aMUKaHHI OfHIET 3 a3

Iseor = U 4 (F0Cheop)s Iceor = U, (JOColo)-

PosrnssHEeMO onmH 3 BapiaHTiB po3B’s3aHHs piBHsSHHA (1). [Ipu mmpomy Bpa-
XOBYEThCSI, 110 MEpPEeXifHWil omip R, — aKTHBHHWII, a TOMY HaNpsSMOK HANpyrd Ha
HBOMY 30ira€Thes 3 HAMPAMKOM BEKTOPY cTpyMy /3. HampsMOK TajiHHsA Hampyrd Ha
OTIOpi JIiHIT BU3HAYAETHCSI HAIIPSAMKOM BEKTOPY CTpyMy (a3u 4, a TaKokK KyTOM JIiHiT
@ 3Ha4YCHHS KyTa ¢; MOXe OyTH OJIHAKOBHUM BIIPOJOBXK Bciel JiHii, abo
3MIHIOBaTUCS Ha OKPEMUX JUISHKax. Y OyJb-KOMY BHIaJKY LeH KyT BU3HAYAETHCS
3BUpasy 1@ =X /Ry .

300pa3uMo Ha KOMIUIEKCHIH TIIOLIKHI (pUC. 2) BEKTOPHY [iarpamy, Lo Bij-
noBiziae piBHstHHIO (1) Ta puc.l. Po3paxyHok BificTaHi 10 TOYKH 3aMHKaHHSI [TOJISITAe
y Bu3HaueHHi KyTiB TpukyTHHKa OJIE, 3 sikoro 3Haxoxutbest cropona O/ 1 nani omip

JUTBHUII JHIT 10 TOYKW 3aMHUKaHHSA. Y pa3i HeoOXiTHOCTI MepexiaHni Omip y MicCIi

3amuKanHs 3HaxoauTbes 3 (1) Ry = (U 40— 1,427/ 15 .

Ha puc. 3 HaBeneHo pe3ysbTaTH PO3paxyHKIB HA MaTeMaTHuHIM Mojeli MoXuOku Ab BU3HAYCHHS MICIS 3aMH-
KaHHS Ha 3eMJIIO TPH PI3HUX pexxuMax poOOTH JIHIT y 3aJIeKHOCTI Bijl BijcTaHi / mpu omnopi y Miciii 3amMukants R3 = 10
Owm: [ — i3omboBaHa HeUTpanb (iCHyrO4a cxema); 2 — HelTpallb 1301b0BaHa, BKiIo4eHi emMHocTi 0,64 Mk®; 3 — Heittpanb
i30J1b0BaHa, BKIMO4eHi eMHOCTI 20,64 MK®D; 4 — 3a3emiieHa HEUTpaib. AHaIII3 Pe3ysIbTaTiB MOKa3ye, 0 Y pa3i BUKOPHUC-
TaHHsA emMHOCTe# 2:0,64 Mk® moxubka He nepeBuiye 1%. Y pasi HassBHOCTI HECUMETPIi HAMPyT (a3 Mo BiJHONICHHIO 10
3eMJTi BUKOPUCTAHHS EMHOCTEH 3a0e3euye Maike CUMETPUYHI HANPyTH (as.

BunpoOyBaHHS y NPOMHUCIIOBUX YMOBAaX MpOBeJIeHI Ha moBiTpsHii ninii 10 kB nosxuHO0 Oinbi 30 KM: BUKO-
HYBQJINCSI METaJIEBl 3aMUKaHHS Ha 3eMJIIO Ha Pi3HiH BifcTaHi, (hiKCyBaMCs MapaMeTpy PeXHUMIB 1 Ha Wil MiACTaBi po3-
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paxoByBalHCs BiACTaHi JO Mics 3aMHUKaHHA. [loxnOka BU3HAYEHHS BiICTaHi
y BOCbMH MPOBEACHUX J0ciizax He nepeBunia 4% (y pasi mijgdoopy 3HaueH-
HsI HAIIPYTW KOMIEHcalii).

BucHoBKH. 3alpONOHOBAHO METOA BHU3HAYCHHS BIACTaHI 10 TOYKH
3aMUKaHHS Ha 3€MITIO [UTS TOBITPSHUX JIiHIA Y HEPO3TaIyKeHIl Mepexi 3 130-
JIbOBAHOK HEWTpayuTt0. MeTo | 3aCHOBaHUI HA BUKOPUCTAHHI MapaMeTpiB pe-
XKUMY (CTpyMH Ta Hanpyru (a3 1o BiJHOIIEHHIO JI0 3eMJIi) 1 He moTpedye Bif-
KITFOYCHHS JTiHii. TOYHICTh BH3HAYCHHS MICI 3aMUKaHHS Ha 3EMITIO0 3HAYHO
MiABHIIY€THCS TIPU HASBHOCTI €MHOCTEH, IO MiJKITFOYEHI 10 KOXHOI (ha3u Ta
3emuti. [TiIKITIOYEHHST €MHOCTEH TTO3UTHBHO BIUIMBA€ HA BHPIBHIOBAHHS 3HA-
4YeHp Hanpyr (a3 JiHii y HOpMaIbHOMY peXuMi. 3a HasSBHOCTI PO3Tairy:KeHOi
Mepexi Ii EMHOCTI MOYKHA HE BUKOPHCTOBYBATH.
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IIpugeodenvt pesynomamot paspabomku memooa onpeoeneHus paccmoanus 00 Mecma 3amMelKanus azel Ha 3eMi0 U 3HAYEHUs CO-
NpomuGNeHUs 8 Mecme 3amMbIKaHus 6030VUIHbIX TUHULL 6 Hepa36emeIeHHbIX Cemax ¢ U30IUPOBANHOU Helimpanvsio. B ocnogy memooa
NOJI0JICEHO COOMHOUIeHUE NAOEHUS HANPAICEHUS HA yuacmKe (azbl TUHUU U HANPAICEHUS MeNCOY MOUKOU 3AMbIKAHUSA (azbl U 3em-
netl. TIpu smom evinonnsemcs pacyem eKmopa moxa, KOmopblil npoxooum uepes mecmo 3amvikanus. Ilpu npaxmuueckou peanusa-
Yuu Memooa medxncoy Kaxcoou ¢hazoil u 3emaeli GKIoUAImMcs eMKOCHU, KOMopble d8moMamuiecku OmKIOYalomcs npu 603HUKHOGe-
Huu 3amvikanus gaszvl Ha zemaio. IIposedeno mamemamuueckoe MOOEIUPOBAHUE PEICUMOB 3AMBIKAHUS U NPOMbBIUUTIEHHbIE UCHbINA-
Hus. bub. 6, puc. 3.
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Results of developing a method of determining the distance to the phase-to-ground and the resistance value in the place of circuit
overhead lines in networks with isolated unbranched her trawls. The method is based on the ratio of the voltage drop on the plot line
phase voltage and phase-circuit between the point and the ground. This takes account of the current vector, which runs through the
site closure. In the practice of the method between each phase and earth are containers that are automatically disabled when a
phase-to-ground. Mathematical modeling and industrial loopback test. References 6, figures 3.
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