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ELECTRIC AND MAGNETIC NONINDUSTRIAL FREQUENCY FIELDS
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IlpnBenens! pe3yabTaThl H3MEpPEHHS HANPSKEHHOCTH 3JEKTPHYECKOTO MOJIs U
MATHATHOH HHIYKINH B JHANA30He 4acToT oT 5 10 2000 I'u Ha oTKPHITHIX pacnpe-
JAeNUTEeNbLHBIX ycTpoiicTBax Hanpspkenuem 500, 220, 110 xB BoimosiHeHHBIX [JIst

OHEHKH BO3MOXKHOCTH BPEIHOIO BO3ACHCTBHA Ha 00CIYKHBAIOHIMH TIepcoHat.
Knioueente cnosa: snexmpuyeckoe none, MazHUMHOE NOie, OMKPLIMOE PACHpedeni-
mensroe ycmpouicmeo 500, 220 u 110 kB, obcayacusaiouuii nepconan.

The results of electric field intensity and magnetic induction measuring in the
range of 5-2000 Hz on outdoor switchgears 500, 220, 110 kV are presented in this ar-
ticle. The measurements were accomplished for estimation of adverse effect to
maintenance personnel possibility.

Keywords: electric field, magnetic field, outdoor switchgear 500, 220 and 110 kV,

maintenance personnel.

DNeKTpOyCTaHOBKH HampsixernueM 500, 220 u
110 xB s#BIAIOTCS WCTOYHHKOM HU3KOYACTOTHOTO
3NEKTPOMArHUTHOIO HOJsi, OKa3blBalOINEro Hebnaro-
NpuATHOE BO3jeiicTBHE Ha OOCTyXMBAaOMUH MX 1ep-
COHa/l. OJIEKTPOMAarHMTHOE TIOJie Ha OTKPBITOM pac-
npenenuTensHoM  yerpoiictee  (OPY)  cozmaerca
60JIBINHM KOIUYECTBOM HCTOUYHUKORB, PabOTAIOMMX HA
gactore 50 I'l, pasHECeHHBIX B HPOCTPAHCTBE, C TO-
KaMH M HalPsUKCHHAMH, CABMHYTHIMHA 1O (pase B pas-
HBIX HcTouHuKax. CHopMupOBaHHOE MMU Pe3yibTH-
pyIOLIEE 3NEKTPOMarHuTHOE MHONE HMMEET CIOXKHbL
CHEKTpaJIbHBIN cocTaB. i OLEHKH yCIIOBHI Tpyaa K
OpraHu3afiy 3amuTsi pabOTHUKOB BaXHA OLEHKA
BKJIa/Ia JNIEKTPOMArHUTHBIX NONeH HENPOMBIIUIEHHOM
(otnyuHoH 0T 50 ') 9acTOTH B DNEKTPOMATHUTHYIO
0O0CTAHOBKY Ha OTKPBITOM pPacHpeaeiuTeNbHOM YCT-
poiicTse.

HccnenosaHusi CHEKTPaNbHOTO COCTAaBa 3MekK-
TPOMArHUTHOTO ITOJIA Ha OTKPBITHIX pachpenesiuTenb-
HBIX YCTpOMcTBax Hanpsbkenuem 500, 220 u 110 xB
Obln npoBenensl Ha nonctanwun «larom»y HxkwHo-
Ypanbckoro NpennpuaTHa MardCTpajibHBIX JNEKTPU-
4EeCKHUX CeTeil.

H3mepeHust poOBORUAKCH NPH MOMOIIH W3MEDH-
Tesis W aHAJIM3aTOpa AEKTPHUYECKOTO W MAarHWTHOTO
noneit EFA-300 NARDA (puc. 1).

OCHOBHBIE XapaKTEPHUCTHKU MPUOOPa NpUBEIEHbI
B Tabnuue. IlomuMo H3MepeHHs HaNpPSKEHHOCTH
JJEKTPUHECKOr0 U MarHUMTHOIO Nofell B [Hana3oHax,
yKa3aHHbIX B Ta0iune, Npubop MO3BOJNET NPOBOINTH
CTIEKTpaNbHbiii aHanu3 OBICTPEIM mNpeobpa3zoBaHUEM
Dypbe ¥ UMeeT BCTPOCHHYIO HHAWBHAYANBHYIO Ia-
MATH MOAYJIEH U3MEpEeHUs MarHWTHOIO U JEKTpHYe-
CKOTrO 0JICH.

Puc. 1. Aamepurtent ¥ aHarM3arop 3neKTpu4ecKoro
u marauTHoro nonen EFA-300 NARDA
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OxpaunHckast U.C., Cudopoe A./.,
Henonanoe B.H.

3nexmpuyeckue u Maz2HUMHBbIE NOJIA HENPOMLILNEHHOU Yacmomabi

Ha OMKPbLIMOM pacnpedenumenbLHOM ycmpoicmee

OCHOBHbIe XapaKTePUCTHKN UIMEPUTENSA ¥ AHANK3ATOPA ANEKTPUYECKOro U MAarHUTHOTO nonei EFA-300 NARDA

Hwnanason vacror, 'y Juana3zon usmepeHus, kB/m Tun antennn MaKCHMaﬂLHag
TIOIPEIHOCTE, %
5...2000 0,001 ...100 +3
5... 32000 0,001 ... 100 HenamnpasnenHas +3
5...400 0,001 ... 100 +3

PesynbTaTsl W3MepeHHS AEHCTBYIOLIEro 3Haue-
HAS HaOPS/KSHHOCTH MEKTPUYECKOTO TIONA B AMAara-
30He 4actoT oT 5 no 2000 I'm HenocpencTBeHHO Ha
teppuropun OPY 500 kB (sueiixa Tpounxoit I'POC
¢. B) mpuseneHsl Ha puc. 2.

CoryiacHO AaHHBIM, NpeNCTaBJICHHBIM Ha pHC. 2,
HapOONbHINI YPOBEHb JNEKTPHYECKOrO MONA COOT-
percTByeTr yactote 50 I'm m mocruraer 14141 B/m
(puc. 2a), 4TO CYNIECTBEHHO NPEBBILIACT NpelesbHO
JormycTuMslil yposenb 5000 B/m [1]. Hekotopoe yee-
THYECHHE YPOBHA IEKTPHUECKOrO MO OTMEYaeTcs B
IuanasoHe ot 100 I'm no1000 I'u (puc. 2, 6; 2, B) Ha
gactotax 150 Ty (54,44 B/m), 250 T'm (20,73 B/m),
350 I'm (18,19 B/m) 550 I'u (18,19 B/m) n 650 I'u
(9,89 B/M) 1 o6GbacHsAeTCH, MO-BUAMMOMY, HajareM

FapMOHMYECKUX COCTaBIMIOMMX (Pa3HBIX TOKOB. Ypo-
BEHb HANPSHKEHHOCTH JNEKTPUYECKOTO TOJ, COOT-
BETCTBYIOWIHMII qacToTaM, OTNIM4HBIM OT 50 ', cyie-
CTBEHHO MEHbIIE YpORHA Nond Ha yacTtote 50 I'u. Tak,
HanpuMep, ypoBeHs nosg Ha gacrote 150 I'm coctas-
gger tonbko 0,39 % oT ypOBHS TONA Ha YacToTe
50 I'u, #a yacrore 250 I'n — Bcero 0,15 % u 1. o. Cka-
3aHHOE BBIIIE TO3BOJBIET CHENATh BBIBOJ, YTO JNEK-
TPHYECKHE TOJIS HEIPOMBIUUIEHHOW 4acToThl He Oy-
IyT BHOCHTbL CYIIECTBEHHBIH BKIal B (OPMHpOBaHHE
NIEKTPOMArHUTHOH OOCTaHOBKM Ha OTKPBITOM pac-
MIPEAEITHUTENEHOM YCTPOHCTBE.

HccnenoBanmsa  ypoBHER  3JEKTPOMarHUTHOTO
MOJIA B AMana3zoHe yactoT oT 5 mo 2000 I'm mins BO3-
JYHIHBIX JIMHUH 3JEKTPOIepeiadn Hanpsixenrem 110,
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Puc. 2. HanpsxeHHOCTL 3nekTpuyeckoro nongs Ha OPY 500 kB (sverika Tpouukon MPIC ¢. B):
a) HanpPAXeHHOCTL JNeKTPUYECKOro Nnofist B AuanasoHe vactoT ot 5§ My go 100 Mu; 6) HanpsokeH-
HOCTb 3NEKTPUYECKOro nons B Awarnazoxe vYacror ot 100 My go 500 I'y; B) HANPSDKEHHOCTE aNeK-
TPUYeCcKoro nosna B auanasoHe 4actot ot 500 'y ao 1000 Iy; r)} HanpAXeHHOCTL NEKTPUIECKOTO

nosist B Ananasone qacror or 1 ki go 2 kfMy
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Puc. 2. OkoHuatue

220 u 500 kB [2] noka3zanu, 4T0o CYIRECTBYIOT pa3niu-
Yhs B CHEKTPAILHOM COCTAaBE 3JIEKTPOMArHUTHOTO
TOJIA AWHKUN pa3Horo Kiacca HanpshxeHHs. Conocras-
JICHUE HaNpsHKEHHOCTH SJICKTPHYCCKOTO TONA Ha 4ac-
ToTax KpartHeix 50 1L 414 OTKDBITBIX paclpene/H-
TENBHBIX YCTPOUCTB Pa3IMYHOrO Kilacca HANPHKCHHS
NIPUBEIEHO Ha puc. 3, a—B.

CornacHo JaHHbLIM pHC. 3 Ha OTKPBITOM pachpe-
IeIUTeNbHOM ycTpoiictBe Hampsoxennem 500 xB Ha-
GmopacTcs yBENMUCHUE YPOBHS BIEKTPUHECKOTO TO-
Jii Ha 4acToTe, COOTBETCTBYIOWEH 3-H rapMoHHYe-
ckoii cocTansromiedd (a3HpIx TOKOB (pHC. 3, a), B TO
BpeMs kak Ha OPVY 220 xB (puc. 3, 6) B criexTpe Ha-
NPAKEHHOCTH SAEKTPHHECKOTO MO BRIACIAIOTCS 3-51,
5-1 1 7-% rapMOHWYECKHE COCTapAomue, a Ha OPY
110 xB ~ 5-1, 7-3 u 11-4 rapmonnxu (puc. 3, B). 910
ABJcHUE TpebyeT NONOJHUTENBHOTO W3YUYEHHSA, Ha-
NIPaBJICHHOTO, MPEXKIE BCEro, Ha aHAIM3 CTENEHM 3a-
Ipy3Kd TpaHchopMaToOpoB, YCTAHOBICHHEIX Ha OPY,
U XapaxkTepa Harpy3KH JUHHUHA, OTXOMAUIMX OT HETO.

ConocrapjieHue ypoBHEH HHAYKUMH MarHATHOIO
10JI Ha vacToTax KpatHeix 50 I'n ang OTKpRITEIX pac-
TMpeAENUTENLHBIX YCTPOICTB Pa3YHOro xjacca Ha-
NpSOKEHUS TIPUBEIEHO Ha puc. 4, a—B.

CornacHo mpeAcTaBAeHHBIM Ha puc. 4 TaHHEBIM,
YpOBEHb WHAYKIWY MarHMTHOTO MOJI Ha OTKPBITHIX
pacripenenuTeNnbHbIX yctpoiicreax 220 u 110 kB mo-
JKET TIPEBBLIIATh YPOBEHb MArHUTHONW WHIYKUHW HA
OPVY 500 xB. YposeHp MHIYKUHH MarHiTHOTO TOJIS
Ha 4dactore 50 I'l kak ¥ B Caydae 3MEKTPHYECKOrO
TIONS CYHIECTBEHHO (Ha HECKOJBKO ITOPSAKOB) Tipe-
BHIIIAET YPOBEHb WHOYKIHMKM MarHUTHOTO TOJI Ha
yacToTax oTAHYHbIX OT 50 I'u. TeM He MeHee gaxke Ha
gacrote 50 I'nl npenenbHo RomycTUMbIH ypOBEHb
marautHoro nons (100 000 u'Tn nng 8-gacoBoro Bo3-
IEeHCTBHA) He TIPEBBIIIEH HU Ha OJHOM OTKPBITOM
pacrnpenenuTeNbHOM YCTPOCTBE.

Uyt Oosiee BHICOKUI YPOBEHH N0 CPaBHEHHIO C
COCeIHMMY YacTOTaMH HaOIoJaeTcs Ha OTKPHITOM
pacnpeheNnTeNbHOM  YCTPOHCTBE — HANPSHKEHHEM
500 kB ma uwacrorax 150 Tu (28,75 uTm), 2501y
(28,79 5Tn) u 550 I'u (20,48 uTxa), a OPY 220 xB —
Ha wugacrorax 150 Tu (168,69 wuTn), 250 In
(106,78 vTn) m 650 I'm (63,68 HInN), a ma OPVY
110 kB — xax u va OPY 500 xB — 8a yacrorax 150 I'u
(36,71 uTm), 250 I'u (79,04 uTn) uw 550 I'm
(25,68 uTn).
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Oxpaunckas U.C., Cudopos A.H., 3nexkmpuyeckue u MagHUMHBIE NMONST HEMPOMBLIWIIEHHO Yacmombf
Henonanos B.H. Ha OMKpPLIMOM pacrpedenumensHoM ycmpotcmee
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Puc. 3. ConocraBnexsue ypoBHei 3f1IeKTPUHECKOTo NOMIA Ha YacToTax KpaTHeiX 50 'y AnS OTKPLITLIX pac-
npeAenuTensbHbIX YCTPOUCTB PasnMuHOro knacca HanpshkeHus: a) OPY 500 kB (aveitka Tpouukon NP3C
t. B), 6) OPY 220 «xB (sivyeika BJ1 LlunkoBan mexay nuHelHbiM pasbepusHutenem u BYUY3 . A),
B} OPY 110 kB (auyeitka BN YrP3C mexny NP n BU3 ¢. A)
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Puc. 4. ConocraBrieHne ypoBHeM MHAYKUMM MarHuUTHOrO MOMNA Ha 4acToTax KpaTHeix 50 Iy
ONA OTKPbITLIX pacnpeenurTenbHbIX YCTPOUCTB PasnUYHOT0 Kracca Hanpsixkenus: a) OPY 500 kB
{ruyekika Tpowukoin FTPAC . B), 6) OPY 220 kB (auyeiika BI1 LinnkoBasa Mexay nMHeNHbLIM pasbe-
aunntenem u BY3 . A), B) OPY 110 kB (sveika BNl YrP3C mexay NP u BY3 ¢. A)
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Oxpaurckasa U.C., Cudopbe AN,
Henonanoe B.H.

3nexmpuveckue U Ma2HUMHbLIE FION5 HeNPOMbIWJIIEHHOU Yacmombi
Ha OMKpPbIMOM pacnpedesniumensLHOM ycmpolcmee

BoiBoabl

1. B auanasone gactot ot 5 mo 2000 I'u Ha oT-
KPBITOM pacnpelciuTeNbHOM YCTpOWCTBE HAMOOIb-
muil ypOBEHb NIEKTPUUECKOIO M MArHUTHOTO TIOJA
npuxoautes Ha uactory 50 I Ilpm arom ma OPY
500 u 220 xB 3adukcuposaHHbiii YPOBEHb 3NEKTPU-
YECKOTO TOJIM TPEBHILAET NPENeJbHO Oy CTUMBIH
ypoBeHb B 5 kB/M. IIpeBbllieHHs NpeenbHo AOMyc-
THMOTO YPOBHA MHIYKIHH MarHMTHOTO TIOJIS, PABHOTO
100 MxTa, pe OBLTO OTMEYEHO HH HA OXHOM OTPBITOM
pacnpelenuTe;IbHOM YCTpOicTBE, K KakoMy Obl Kkiac-
CY HaMps)KEHNAs OHH HE OTHOCHITUCH.

2. YpoBeHb 2ACKTPOMAarHHTHOTO IO YACTOTOMH
50 T'u cyslecTBeHHO (HAa HECKOJIBKO MOPSOKOB) mpe-
BBIIIaeT YPOBEHbH I0JA Ha MPOYMX HacTOTax AWana3o-
Ha oT 5 I'nm no 2000 T'y, cnenosarenbHO, TIPU OLEHKE
yC0BHH Tpyla ¥ IPOEKTHPOBAHUU CPEICTB 3aMIUThI

HET HEOOXOANMOCTY YHHUTBHIBATh HAMYKE Ha OTKPhI-
TOM pPacnpelle/IHTEIRHOM YCTPOHCTBE COCTABISIOMNX
NONA, HMEICIIHX YacToTy, oTHiHyo oT 50 I'u.
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