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Puc. 1. YcTtaHoBKa 4514 o6blum BOAOPOAA U3 BOAbI

[aHHble MeTo4 MOXEeT MCMO/b30BaThCA B HE(PTAHLIX CKBaXWHAX AN 60onee
MHTEHCMBHOMN BbIKAYKM HeTM 13 CKBaXKUHBI. [lobblva BOAOPOAA HENOCPeACTBEH-
HO B CKBaXXWMHE N MPOMycKaHne ero yepes HeghTb, CNOCOOGCTBYET TOMY, UTO He(pTb
CTaHOBUTCA MeHee BA3KOW, YTO Y/y4LlIaeT 0TKauKy He(h T U3 CKBXKUHBI,

B pe3ynbTaTe, TaKO MOHHO-3/MIEKTPOCTATUUECKNIA, MPOLECC NMHTEHCUBHO pas-
PbiBaeT MEXMOJIEKYNAPHbIE CBA3M BOAbI, aKTUBHO C [aB/IeHWEM ABWXET NONApU-
30BaHHbIE MOEKY bl BOAbI U UX pafuKasibl NO Kanuaispy U 3aTeM UHXEKTUpPYeT
3TN MOJIEKY/Ibl BMECTE C MOPBaHHbIMU 3/IEKTPUYECKUN 3apsHXKEHHbIMU pafvKaiamu
MOJIEKYN BOAbI 3@ Npefesbl Kanuansapa K NpoTUBOMOIOXKHOMY MOTeHUMany anek-
Tpryeckoro nons. OnbITbl MOKa3biBatOT, YTO YaCTUYHAA Auccoumaumsa (paspbis)
CONbBATUPOBaHHbLIX MOJIEKY/T BOAHO-OPraHMYeCcKMX pacTBOPOB Tem 06O0/bLUe, YeM
BblLLE HanpPsXXeHHOCTb 3/1EKTPUYECKOro nons. Bo BCex aTMxX HempocCTbiX U OfHO-
BPEMEHHO NPOTEKAILMX MpoLeccax KanuiispHOro 3/1EKTPOOCMOCa YKUAKOCTH
NCMO/b3yeTCA UMEHHO MOTeHLMaIbHasA 3HEPrus snekTpuyeckoro nonsd. OgHoBpe-
MEHHO Ha BbIXOe W3 Kanuansapos, rasoobpasHble MOJSIEKY/bl BOAbl U CO/bBATOB
pa3pbIBaKOTCA 3M1IEKTPOCTATUYECKUMU CUNAMU 3/IEKTPUYECKOrO Mofd Ha MeTaH, H2
n02.

KOBYLUKO HO., BOHOAPEHKO B.E., HEPKALLUVHA B.B.

NCCNEAOBAHWE BIVIAHNA N PAKTOPOB HOPMVPOBAHNA
BO34YLUHbBIX TMHN SJIEKTPOINEPEOJAYUN NMEPEMEHHOIO
TOKA HA OKPY>XAOLWYHO CPELY

B nocnefHue pecatunetns npuaaetcs 60/bLLIOE 3HAYEHME M3YYEHUIO BUS-
HUSA BO3AYLIHbIX NMHWUIA (BJ1) anekTponepefayn Ha 4esioBeKa M OKPYXXatoLlyro
cpesy. 910 CBA3aHO C MHTEHCWBHbIM MCMOJ/Ib30BaHEM 3/1IEKTPOMArHUTHOW W 3/1eK-
TPUYECKOI 3Heprum B COBPEMEHHOM MHHOPMALMOHHOM 00LLECTBE, YTO NPUBENO K
BO3HVMKHOBEHWNIO M (hOPMMPOBaHMIO HOBOTO (pakTopa 3arps3HeHUs OKpYXKatoLLei
cpeabl — 3/IEKTPOMAarHUTHOro. B HacTosee BpeMs MMPOBOM OOLLECTBEHHOCTbIO
MPU3HaHO, YTO 3/1IeKTPpOMarH1MTHoe rnose (OMIT) MCKYCCTBEHHOIO MPOUCXOXKAEHNA
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ABNAETCA BAXKHbIM 3KO/OrMYECKUM (PaKTOPOM C BbICOKOI aKTMBHOCTLI0. OAHUM U3
NCTOYHUKOB MHTEHCMBHOIo 3MIT asndaroTca n BJ1.

Bce nposBneHna HeraTMBHOIo BANAHMA BJ1 Ha OKpy>KatoLLyr cpegy MOXKHO
pasfennTb Ha rpynnbi [1,2]:

1. BnuaHWe 3NeKTPOMarHMTHOrO Mos Ha XXMBble OpraHu3Mmbl.

2.  BnngHue rapmMoHMYecKMx Nnomex Ha IMHUN CBA3N.

3. B3saumopgeiicTaune BJ1 ¢ MHXEHEPHBIMU KOMMYHUKaLMSMMU.

4.  AKyCTuyeckoe BnsaHue BJ1 Ha OKpyXXaloLLyto cpeay.

5. B3saumopgeiicTaune BJ1 ¢ MH(paCTPyKTYpOr 1 NPUPOAHBLIM NaHALAghTOM.

OTHOCKTENLHO BAMAHNA BJ1 nepeMeHHOro ToKa Ha OKPY>KaroLLy cpedy Yc-
TaHaB/MBAKOTCA KPUTEPUM OLIEHKW BPeLHOro BANAHWA, OMpPefensatoTcs (PakTopbl
HOPMMPOBAHWUA N Mepbl 3aLLMTLI. Bonpocamy HOPMUPOBaHNA 3KONOTMYECKNX (hak-
TOPOB BNUAHUSA, KOTOPble BO3AENCTBYIOT Ha NMepcoHaN U HaceneHue, 3aHNMatoTCH
MHOIMe MeXXAyHapoAHble opraHusauuu, Takue, Kak BcemupHaa opraHusauums
34paBooxpaHeHus (BO3), MexayHapoaHad 3/eKTPOTEXHNYECKAsA KOMMUCCUSA
(M3K), EBpornencknin KOMUTET MO HOPMUPOBaHMIO B 061aCTK 3/1EKTPOTEXHUKM
(CENELEC), Komuccum esponerickoro coto3a (CEU), HaumoHanbHble KOMUCCU
nT.4.[3,4]

OCHOBHbIM BAAKOLWLMM hakTOpoMm BJ1 anekTponepefayn nepeMeHHOro Toka
asngetca OMI, KOTOpoe XapaKTepusyeTcsa HanpsXeHHOCTLH. KccnegoBaHue
HOPMMPOBaHUA AaHHOTO (hakTopa BAMAHMA BJ1 nepeMeHHOro Toka BbI3BaHO HEO0O-
XOAMMOCTbIO 0OBEKTUBHOMW OLEHKN peasibHOM OMacHOCTW A/19 340P0BbSA YeNoBeKa
N Bpeda AN OKPY)KaloLlen cpefbl, a TakkKe 3KOHOMUYECKMMU COOBPaXKEHUAMMU,
MOTOMY YTO COOMIOAEHME CaHUTAPHbIX HOPM 06ecrneynmBaeTcsd HOPMUPOBAHVEM
LUMPVIHBI CAHUTaPHO-3aLLMTHOM M OXpaHHOW 30Hbl Ans BJ1 anekTponepefayu, a
3TO B YC/OBMSX Pa3BUBANOLLENCSH MHPPACTPYKTYPbl CBA3AHO CO 3HAYUTE/IbHbLIMY
3aTparamu.

[JencTeytoLLee B YKpauHe npupogooXpaHHOe 3aKOHO4ATe/IbCTBO HOPMUPYeT
(hakTOpbl BMWAHMSA, YCTAHAB/MBAET MPUHLMMbLI U MpaBuia 3KOMOrMYECKUX OTHO-
LLIEHWIA MeXAY KOMNOHEHTaMW OKpY»KatoLLe cpefbl. HopMaTuUBHLIM LOKYMEHTOM,
pernaMmeHTUpYoWnM npeaesbHO-A40NYCTUMbIE YPOBHW HanpsXXeHHocTn IMIT,
co3fasaemble BJ1 anekTponepeaayu rnepemMeHHOro Toka fABNAKTCA Npeaynpenu-
Te/lbHble CaHUTapHble HOPMbI, KOTOpbIe TakXXe ONpefenatoT LWMPUHY CaHUTapHO-
3aLMTHOW 1 OXPaHHOM 30HbI [5].

KpaTkoBpeMeHHOMY BO3eNCTBUIO CUbHBIX DMIT nojaBepraeTcs, Kak npasu-
N0, NepcoHan, 06CNyXXMBAKOLLMIA 3MEKTPOYCTAHOBKN BJ1. HaceneHue >ke MOXeT
AJIMTENIbHO NpebbiBaTb B 30HE BAMAHWUA crabbix IMI1, HanpumMep, MNpoXusas
BO/IM3M BJ1 nepeMeHHOro Toka. IpebbiBaHWe KL, HE 3N1EKTPOTEXHUYECKOrO nep-
COHana, B 30He BanaHMA SMI BJ1 nepeMeHHOro Toka B HacTosLLee BpeMsa B YK-
paviHe pernaMeHTMPOBaHO HanpsXeHHOCTLI SMIT, KoTopasa Ha rpaHuLE XXUULL-
HOI 3aCTPOMKMN AO/MKHA MMeTb 3HadeHne 1 KB/M. Takoi ypoBeHb Hanps»XXeHHOCTU
3MI HaxoguTca Ha pybexxe caHUTapHO-3aLMTHOW 30HbI BJ1, rpaHMubl KOTOPOM
Mo 06e CTOPOHbI OT NPOEKUMM KpalnHUX NPOBOAOB Ha 3eMJIK0 COCTaBNAOT: 20 M -
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ana BJ1 HanpsxkeHnem 330 kKB 1 40 m - ana BJ1 HanpsykeHrem 750 kB, a ana BJ1
HanpsxeHvem o 330 KB pernameHTUPYHTCA TOMIbKO OXPaHHbIe 30HbI [5,6].

BbiBOAbI

icxoaa 3 Bbllle NpefAcTaBNeHHOro cnefyeT, YTo nNpu npoekTupoBaHun B
aNeKTponepeaayn, Tpacchbl KOTOPbIX NPOXOAAT B 6/IM3M HACENIEHHbIX MYHKTOB UK
APYruX MecT NPOLO/MKMTENbHOr0 HaxoXAeHUa Nogeit (oropofos, AETCKMX MJ10-
WAAoK) LenecoobpasHo MPOBOAUTL aHaIM3 3M1eKTPOMarHUTHOM O6CTaHOBKM B
61m13n Tpaccobl BJ1, B 4aCTHOCTW paccmaTpuBaTh 3HayYeHWe Hanps>xeHHocTn SMIT
He TO/IbKO MO Tpacce MHUK, a U Ha pacCcTosHUK 6onee 20 M OT KpalHero npoek-
L1 NpoBoAa, NOTOMY 4TO C yaaneHuem oT BJ1 Hanps»XeHHOCTb YMeHbLLUaeTCa
Mef/IeHHee, YeM Ha He3HauMTeslbHbIX PaCcCTOAHUAX, MOITOMY AaHHbIA (akT 1 Tpe-
OyeT 60/1ee TOUYHbIX pPacyeToB.

Cnucok nutepatypbl: 1. M.FO. BaTaruH, A.l. baTanos, HO.H. BongapeHko O3C YKpauHbl 2007.//
EHepreTuka Ta enektpodiikanis — 2008 - Ne6. — C.3 - 12. 2. 1.B. bap6awos. ObLas xapakTepucTuka co-
BPEMEHHbIX 3/IEKTPUYECKMX CUCTEM U CeTel. YuebHo-MeToAmMYecKoe nocobue. — Xapbkos: HTY «XTMW»,
2003. — 124 c. 3. A.A. Dahab, F.K. Amoura, Member, IEEE Comparison of Magnetic-Field Distribution
of Noncompact and Compact Parallel Transmission-Line Configurations // IEEE Transactions on Power
Delivery, vol. 20, Ne3, july 2005. — C.2114 — 2118. 4. Guidelines for limiting exposure to time-varying
electric, magnetic, and electromagnetic fields (up to 300 GHZ). ICNIRP Guidelines, 1998. 5. lep>kaBHi
caHiTapHi HopMW | npaBwfa 3axXWUCTy HaCeNeHHs Bif BMAMBY eNIEKTPOMAarHiTHUX BUNPOMiHKOBaHb
3apeecTpoBaHi MiHIOCTOM YKpaiHu 29 cepnHa 1996 p. 3a Ne 488/1513. 6. ABH B.2.5-16-99. HxeHep-
Hoe 060pyf0BaHME COOPYXXEHWI, BHELWHUX ceTel. OnpefeneHne pasMepoB 3eMesibHbIX Yy4acTKOB A
006bEKTOB 3/M1IEKTPUYECKNX ceTei, Knes: MoccTpoit YkpanHbl, 1999 1

YK 621.315

KOPABJIEB B A., XOMEHKO W1 B., oy,

PO3PAXYHOK TOKIB K3 HATHHACTAHUIAX
NIBHIYHOT EHEPTOCUNCTEMM

Po3paxyHKn TOKiB K3 enekTpuyHOI Mepexxi BUKOHYHTLCA A5 MepeBipKu
yCTaTKyBaHHA Ha NiACTaHUisX i BUOOPY penenHoro 3axmcTty. ToMy po3paxyHKOBI
YMOBM aBapiiHUX pPexKnmis, po3paxyHKoBa CXeMa, PO3PaxyHKOBI PeXXMMn Mepexi,
Micus, BUAM i TPpUBaNICTb KOPOTKUX 3aMUKaHb 00paHi Tak, o6 3abe3neyuntu pi-
LLEHHSA UieT 3aaaui.

Y po3paxyHKOBY CXeMy YBOASTLCS BCi MKepena, YCi 3B'I3KM MK HUMU 1
eleMEeHTH, N0 AKUX MOTPIOHO BM3HAUUTK CTpyMU K3. AK po3paxyHKOBI pexumMm
PO3rNAAAITLCA PEXUMU MAKCUMASIbHUX | MIHIMa/IbHUX HaBaHTaXKEHD.

Po3paxyHKN HOpMa/IbHUX PEXWUMIB eNIEKTPUYHOT MepeXxi BUKOHYHOTLCA 13 3a-
ctocyBaHHAM nporpamm W_NORM Ha EOM. lporpama cKnagaeTbca 3 ro/ioBHOI
nporpamu i pagy npoueayp, Wo peani3ytoTb OCHOBHI eTanu pilleHHs 3a4adi:

- pO3paxyHOK eleMEHTIB MaTpuLi BNaCHUX i B3aEMHUX MPOBIJHOCTEN BY3NiB
e/IEKTPUYHOI Mepexi;
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