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ONPELOENEHUE ONMACHBLIX 30H B PACINPEAENUTEJIbHbIX
YCTPOWUCTBAX 10(6) kB MO YCNOBUAM BO3AENCTBUA
MAMHUTHOW COCTABNAIOLLEN SNEKTPOMAIrHUTHOIO MNons
HA NMEPCOHAI, OBCITYXUBAIOWWKX NOACTAHUNN 110/10(6) kB
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FINDING THE DANGEROUS AREAS IN DISTRIBUTING GEARS 10(6) KV
ACCORDING TO CONDITIONS OF INFLUENCE OF THE MAGNETIC
COMPONENT OF ELETROMAGNETIC FIELD ON THE STAFF
SERVICING AN ELECTRIC POWER SUBSTATION 110/10(6) KV
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IIpuBenenb! pe3yjbTaThl H3IMEPEHHH KapTHHbI MATHUTHOIO N0JA B pacnpege-
JIUTEIBHBIX ycTpoiicteax Ha 11 moacrannmax 110/10(6) kB r. Kyprana (Gosee
2000 3amepoB). CaesiaHb! BbIBOALI 0 HAJHYHI OMACHBLIX 30H B paclipeAcAHTEIbHBIX
ycrpoiicrsax 10(6) kB no yciioBusiM Bo3JeliCTBHS MATHHTHOIO f0J5 Ha 00CayXH-
pamwoimii nepconaJ. Ilpennioxensl 10N0HATEIbLHbIE PEKOMEHAAINH B CYLIECTBYIO-
Hige CTaHIapThbl.

Knrouegwte cnoea: maznumnoe none, pacnpedenumenvroe ycmpoticmeo 10(6) kB,
INEKMPOYCMAHOBKA, OOCIYICUBAIOUIUL] NEPCOHAN.

The results of magnetic field measurements of switchgears of 11 electric power
substations 110/10(6) kV of Kurgan (more than 2000 measurements) are presented
in the article. The conclusion concerning dangerous areas in switchgears 10(6) kV
according to influence of the magnetic field on maintenance staff were made. The
additional recommendations for present standards were proposed.

Keywords: magnetic field, switchgear 10(6) kV, electric installation, maintenance

staff.

DnextpoMardutHoe mone (OMII) smnsercs on-
HUM W3 HETAaTUBHBIX JKCIDIyaTaliOHHBIX (JakTopos,
NeHCTBYIOIIMX Ha NepcoHan, o0CyKHUBAIOIHAN 3JeK-
TpoyctanoBk# [1]. Hnmrenbroe Bosneiicreue IMIT na
YENOBEKa BBHI3BIBACT CTapeHHWE €ro OpPraHu3Ma, CHH-
KEeHHe €ro XH3HEHHOro pecypca. PerjameHTauus
3NEKTPOMATHUTHBIX TIOJeH MPOMBIIIIEHHON 9acTOThl
OCYHIECTBIIETCA Pa3leNibHO [Uisi 3NEeKTPUHECKOH W
MaTHUTHOH cocTapisomux 0e3 ydera TOro, 410 B
6onbiuacTBe ciyyaer OMIT neficTByeT Ha yenoBexa
COBMECTHO.

JinutenbHoe BpeMs CHHTANOCh, YTO TOJBKO 3eK-
TpUYECKas COCTABAAIONIas MOJif DJIEKTPOYCTaHOBOK
JOCTUTAET JOCTATOYHO BHICOKHX 3HAYCHUH, YTOGH! OKa-
3aTh BJMSHME Ha 3/0pOBbe HenoBeka. OAHAKO B Mo-
cineanue 20-25 net B HayuHblX w3gaHuax lilseuwm,
Bennxobpuravny, CIHA u npyrux crpaH NOSBWIHCH
myOnuKaluy, B KOTOPHIX OTMEYATACh BO3ZMOXHOCTH
BO3HUKHOBEHMS OHKOJOrHYeckux 3aboneBanui y Jui,
MO/BEePraBILAXCs BO3NEHCTBMIO MAarHHTHOIO [0JA

TMPOMBILTICHHON 4acTOThl. MardHuTHOE MHOJE UHAYLM-
pPyeT B Tene 4HeJN0oBeKa BUXPEBbic TOKH. Peaxkumm opra-
HM3MA YeJOBEKa Ha BO3JEHCTBMS MarHWTHOTO IO
uMeroT Hecriemduaeckuit xapakrep. lpu anmurensHOM
W CHCTEMAaTH4eCKOM KOHTAKTE C MarHWTHBIM TI0JeM
MOTYT BO3HMKaTh M3MEHEHHs (YHKIHOHAIBHOTO CO-
CTOSIHMA HEPBHOM, CepaeYHO-COCYAHCTON, UMMYHHOH
cucteM. B 9acTHOCTH, OTMedaeTcs YBEIHYCHHE Bpe-
MEHH peaKuyy Ha BHENIHHE BO3ACHCTBHS, NOpakeHHe
KpaTKOCPO4YHOH OflepaTHBHON IaMATH, 3aTOPMaKUBa-
HHUEe MoBelNeHUYeCKnK peakimii (B ombiTax Ha 00e3pi-
Hax), H3MEHEeHWE 3EeKTPOoIHUE(ATOrpaMMbl Y YenoBe-
Ka, IOABTICHNE U3MEHCHHI B cOCTaBe KpoBM [2].
Mmnorne nabopatopHbie ¥ KIMHHYECKHE HCCIe-
nosanmd, nposonuMeie B LliBenun, CLHIA, SnoHnu u
IpYTHX CTpaHaX, MOKa3ajiu, YTO ANUTEIbHOE BO3ACH-
creue DMII npUBOJUT K M3MEHEHUAM HA KICTOUHOM
YPOBHE, B HACTHOCTH, K MOABICHUIO OHKONOTHYECKHX
3aboneBanmnii, a TAKKe TaKUM «HOBOMOJHBIMY 0oJie3-
HAM, KaK HMMYHHasg HEJJIOCTATOYHOCTb, CHHIPOM XpO-
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ONeKTpo3HepreTuka

Huueckoit yctanoctu. [IpH 3ToM cumraercs BecbMa
OnacHbIM JNHUTENIbHOE BO3AEHCTBHE MArHWTHOrO MO-
s Gonee 0,16 A/m (200 HTn) ans NpoMbIIUIEHHOM
gactoret 50 T'i1 [3].

CaHuTapHO-ANMUAEMHOJIOTHYCCKIMH  NIpaBIiIaMH
u sopmatusamu CanlluH 2.2.4.1191-03 npeanucrisa-
€TCA OLEHKY 3/IEKTPOMATHUTHBIX foJielH NMpOMBIIUIEH-
Ho# gactoTel (50 ') B MPOM3BONCTBEHHBIX YCIOBUAX
OCYWIECTBIIATL Pa3’fe/ibHO O HANPSKEHHOCTH 2MIEK-
Tpudeckoro mois (£) B kB/M, HanpsXEHHOCTH Mar-
HUTHOTO TIoNI (H) B A/M WM HHAYKUMH MarHHETHOTO
nons (B) B MxTn {4]. KouTpons ypoBHE# MarHHTHOTO
nona sactotoil 50 'l ROMKEH OCYIIECTBAATHLCS BO
BCEX 30HAX BO3MOXXHOIO HAXOXICHUA HeNOBeKa TPH
BBITIONIHEHHY UM paboT, CBA3aHHBIX € IKCITyaTalmei
U PEMOHTOM JJIEKTPOYCTaHOBOK. M3mepenms Hamps-
XEHHOCTH MArHUTHOTO TIONIA XOJDKHBI NPOBOAUTHCSH
Ha Bbicote 0,5; 1,5 1 1,8 M oT NOBEpXHOCTH roNa Mo~
MellleHHs B Ha paccrogHuH 0,5 M 0T obopyaoBaHus U
KOHCTPYKIWMH, CTEH 34aHUN U coopyxermi. M3mepe-
HUS ¥ pacuéT HaNPSKEHHOCTH (MHAYKIUNA) MarHUTHO-
IO Nons NPOMBIIUICHHOH 9acTOTHl HOJDKHB! POHM3BO-
IMThCA TIPH MaKCUMAIbHOM paboueM TOKE 3JIEKTpPO-
YCTaHOBKM, WJIM M3MCEPEHHBIC 3HAYEHHA JOJDKHBI ITe-
PECHURTHIBATHCS HA MAKCHMAIBHBIH pabounii TOK (/)
TMyTEM YMHOXEHHMS M3MEPEHHBIX 3HA4YeHHH Ha OTHO-
wieHue [y, //, rae I — TOK 3J€KTPOYCTaHOBKH NPU M3-
MEPEHHSX.

Jlo 2003 rona nelicTBOBaIM CaAHWTAPHBIE TPaBU-
na u Hopmbt CanlluH 2.2.4.723-98 [5], xoropeie He
OrpaHMYMBaNK paccTOAHME 10 OOOpYNOBaHWA UpPH
W3MepeHuAx. Pe3ynbTaTel W3MEPEHWH IPEATHCHIBA-
JOCh HAHOCHTH HA TUIaH NOMEUICHHSA HiH IEeKTpoyc-
TaHOBKU. Tarxe B [5] 6bUTO maHO ompeperieHne 30HE
BIMSHUS MarHUTHOTO MOJA KaK NMPOCTPAHCTBY, B KO-
TOPOM HaNpsHKEHHOCTH (MHIYKLHA) MarHUTHOTO TIOJIA
rpessrmaet 80 A/Mm (100 mxTn).

Ilpy ananmse 3NeKTPOMarHUTHOH 0OCTaHOBKH
BOJIM3N 3NEKTPOYCTAHOBOK HCKIIOYHMTENHHOE BHHMa-
HUE YAeaseTcs 3NEKTPUYECKOMY ¥ MarHUTHOMY TIOJIFO
MPOMBIUUIEHHO YacToThl, Tak Kak WHTEHCHBHOCTb
NOJI Ha 3TOH wacTOTe MakCHManbHa. Takas KapTHHa
CIpaBelUINBa, TOABKO €CJIH B IMEKTPOYCTAHOBKE MPO-
TEKaeT CTPOTO CHHYCOMAAIbHBIN TOK 9acToTol 50 I'n.
B peanbHbIX YCIOBHAX TOK, NMPOTEKAIOIUMH B 3JEK-
TPOYCTAHOBKE, MMEET PpAl TapMOHMYECKHX COCTaB-
nsrowwx [2]. TloaroMy, TOMHMO H3MEPEHHS IEKTPO-
MarguTHore nons 50 T'u, HeoOXOoauMO TaKXKe H3MeE-
PATH cHeKTpasibHbil coctas OMIT.

Hamu Obiiy NpoBeICHBI W3MEPEHUS MarHUTHOH
cocrapisiouiedl IEKTPOMArHATHOTO TONS IPOMBIII-
JIeHHOH yacToTsl Ha 11 noacranumax ropona Kyprasa
HanpsoxerueMm 110/10(6) kB, 10 u3 xoropbix He ume-
0T NOCTOSHHOTO 0OCTy/KUBaOIIETO epCoHaia.

Ha rteppuropun pacnpeAeAuTeNbHbIX YCTPOHCTB
(PY) 10(6) kB maxomwrcs omnepaTHBHBIA NEpCcOHAN:
3MEKTPOMOHTEPBl 10 OOCIYKMBAHMIO TOACTAHLMH
(nexxypHbie TONCTAHUMHM), 3IEKTPOMOHTEPH! onepa-
THBHO-Bble3AHO#H Opuramwt (nexypusie OBB), snex-
TPOMOHTEPHI IO ONEPATHMBHBIM TIEPEIIIOUCHHAM B

pacripeneiMTeNbHbIX  CEeTAX H onepaTHBHO-
peMoHTHbIH niepcoras. OnepatusHble paboTh B pac-
npenenuTeNnsHbiX yerpoicteax 10(6) kB BoIoNHMOT-
C COrfacHO TPOHM3BOACTBEHHBIM HHCTPYKIHAM [6],
COCTABAEHHBIM B COOTBETCTBUM ¢ TpeOoBaHUAMYU OeH-
CTBYIOIINX PYKOBOIALNMX YyKa3aHWH H pacnopain-
TEeJNbHBIX JOKYMEHTOB [0 3KCILTyaTalMH JEKTpHYe-
ckux cetedl. OneparuBHblit U ONIEPATUBHO-PEMOHTHBIN
NiEpCoHa TIPY TEPHOAMMECKUX, BHEOUEPEHbIX U aBa-
pUIAHBIX OCMOTpax, ONEPATHBHBIX MEPEKHIOYCHHAX
(BBITIOJTHAEMBIX TIpW BBOIE (BBIBOZE) 00OpYHOBaHHSA B
paboty (u3 paboThi), TMKBUIALMAN HApyMieHHH) 1 pe-
MOHTHBIX pa®oTax (KanUTANbHBLIN, MOCHeaBaApHHHBII
PEMOHT) MOXeT NpHOMmKaThes K obopydoBaHWIo Ha
paccrosiHue Omwke, 9eM 0,5 M, 9ro, Ha Hall B3IIHAA,
HEOOX0AMMO YIUTHIBATH IIPY TPOBEACHAY M3MEPEHUMIL

WsMepenns MarHUTHOH COCTaBJAIOIIEH 3JIEK-
TPOMArHUTHOTO HOJd NPOUSBOAMIAMCH HpHOOpOM
EFA-300 NARDA, npu 3TOM CENeKTHBHO ONpEeAens-
uch AeHCTBYIOIINE 3HAYCHUS MArHATHON HMHIYKUHH
W CHEeKTpajbHBIi COCTaB MArHUTHOTO IOAS B IBYX
qacTOoTHRIX Amanazonax: ST — 2 xl'u (war 1T u);
40T — 32 xl'a (war 10 I'm). TIpuGop EFA-300 [7]
ABJISETCS WIEaNbHBIM TOPTATHBHBIM aHAIHM3aTOPOM
JUIS U3MEpEHHA MarHMTHBIX ¥ IEKTPUUECKHX Noel
Ha paGounx MecTax ¥ B MecTax OOIECTBEHHOTO HOJb-
30BaMMA. Moziesib paccuuTaHa Ha ImpodeccHOHaNbHOe
MPUMEHEHNE Ha NPEANPUATHIX 3HEPreTHKH, B MyHH-
LUNaNbHbIX YUpPEeKAEHUAX, B CTPAxOBBhIX OOLIECTBAX,
a TakKe B MHAYCTpUM 6e300aCHOCTH W OXpaHbl 370-
posbs. TlorpemuocTs u3Mepenus npubopa cocrapiser
+3-8%.

Hzmeperus MarHUTHOTO TOJ NPOBOIMIIUCH B
pacrpenenuTenbHeIX ycrpolicteax (3PY, KPYH) na-
npsoxenuem 10(6) kB tuma K-37, K-X1II, K-27, K-47,
K-59. Beero 3a Bpems pabGotsl Osi10 clienaHo Gosee
2000 3zamepoB. Bce pacnpenenurenbHbie yCTpoHcTBa
cregyeT no KOHCTPYKUMHU pa3feinTh Ha IBa tana: PV,
B KOTOpOM SUEHKH C 1eKTpoobOpyJOBaHHEM paclo-
JAOKEHB! BIUIOTHYIO K CTeHE coopyxeHus (puc. 1), u
PV, B xoTopoM Mexny 3alHel 4acTeO AYCHKH M CTe-
HOH COOPYKECHHA HMEETCS MPOXOA IHUPHHOH 1-—
1,7 M (puc. 2), oObIgHO MO 3THM IIPOXOJOM pacrolia-
raeTcs kabejabHbIH KaHA.

Kax moxasanu pe3ylbTaThl M3MEpEeHMH, B pac-
NPENENATENFHBIX  YCTpO#CTBAX  NEpBOTO  TH-
nia (puc. 1) 3Ha4eHus MarHUTHON WHOYKIINH HE Ipe-
BHIIIAIOT  AOMYCTUMBIX HOPM (B0, =100 MxTum;
H0:=80 A/M mpu ofmieM Bo3JeHiCTBHH MarHUTHOTO
nons B teueHne 8-uacosoro pabGodero aus {4]). Taxk,
Np¥ TOKEe BBOAa Tpamcdopmaropa [=400 A (Ham-
bonbmas BenwunWHa padouero ToKa Ha pacCMOTPEH-
HeiXx PV panHoro tuma) B=27 MxTn, W MarHurHas
HWHIYKUHS HE PEBLITACT JAOMyCTHMBIX 3HATCHHHN NPH
nepecuére Ha MAKCHUMaNbHBIH TOK: mpH [p,=916 A
Brax=61,8 MxTn. Cnenopatensno, nas noaobHeix PY
He TpedyeTcs NpoBOUTE O0ONLIIOE KONWYIECTBO 3aMe-
pOB, AOCTATOUHO H3MEPHTHL MarHUTHYIO MHIYKLUIO Y
A4YeeK BBOAA TpaHc(hOpMAaTopa, OKOJNO IKHHHOTO MOCTa
¥ fueeK HamboNee 3arpyXeHHbIX OTXOAAUINX JHHWH,
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Kopxoe A.B., Mansiuesa O.M.

OnpedeneHue onacHbIX 30H
e pacnpedenumensHbix yecmpotcmeax 10(6) kB...

Puc. 1. PY-10(6) kB, roe siueitku ¢ 3nekrpoobopysoBaHuem
PacnonoxeHbt BIFIOTHYIO K CTEHE COOPYKEeHMsA

Puc. 2. PY-10(6) kB, roe mexay aueikamu ¢ anekTpoobopynoBannem U CTEHON CylecTByeT NPpoxXos

q100Bl YOEAHUTHCSH, YTO YPOBEHb MAarHWTHOTO TIOJA
HAxXOQUTCA B JOIYCTHMBIX Ifpeenax. OnHako Heob-
XOOUMO YYWUTHIBATH COBMECTHOE BO3IEHCTBHE Mar-
HUTHOTO TTOJI NPOMBIHIIEHHON YacTOTEl ¥ MArHHTHO-
TO TI0JI JOCTATOYHO HIMPOKOTO CHEKTPanbHOro co-
craBa (puc. 3).

Hawubonpmui uHTEpeC NPEACTAaBIMOT pacnupee-
JUTeSBHBIE YCTpoilicTBa BTOpOro Thma (puc. 2, 4, a),
TaK Kak TOKOBEAYIIHE YaCTH JNEKTPOYCTAHOBOK Ha-
XOJATCS B 3aHEH 4acTH Aueiku. M3mepenus B TaKux
PY ppoBoAmINCH B OCHOBHOM B TMPOXOAaX MEKIY
sgeKaMH ¥ CTEHOM COOPYXKEHUS B CERAYIOLUMX TOU-
Kax: HenmoCpeACTBEHHO Y fA4eiiku Ha BoicoTe 0,5; 1,5 1
1,8 M OTHOCHTENBHO YPOBHS 1012 (Tak Kak IPW BbI-
TOJHCHHU ONEPAaTHBHBIX paloT ONEPaTUBHBIA H ome-
paTHBHO-PEMOHTHBIH NEPCOHAN MOXET HaXOAWTLCSA B
HenocpeacTBeHHOH Gnn30CcTH OT suelkH) M Ha pac-

crosaun 0,5 M ot aveliku Ha Bbicote 0,5; 1,51 1,8 M
OTHOCHTEIILHO YPOBHS 110714,

B Tabn. 1 npencraBieHs HEKOTOpHIE TIONY4EH-
HbIe PE3yABTaThl W3MEpeHWil BEMMUYUH HHAYKIHH H
HANpAXKEHHOCTH MAarHUTHOTO HOJIf, NPeBbIAIOIHe
npesesisHO JomycTHUMBIH yposens. Ha puc. 5 npen-
CTaBJICHb! CTIEKTPOrpaMMbi MarHUTHOrC HOJS, OIpe-
nenéHHbte BOIHM3Y 3aHell naveny syeiku.

B OCHOBHOM HECOOTBETCTBHE pPEaNbHBIX 3Hade-
HUH HanpsHKEHHOCTH (MHIYKLMM) MarHUTHOTO OIS
HOpMaM HalmoAaeTcs B TOUYKAX, PACTIONOKEHHBIX
BOIM3M HY€eK BBOAOB TpaHchopMaTopoB H o0cobo
3arpy>KeHHsIX OTXOAAWMX JwHHi. MaxkcumanbHas
MarHuTHas WHAYKUMA Habmopganack y s4eiikyu BBopa
TpaHcpopmaropa ¢ [, =1400 A u Omna paeBua
B=852 mxTn (H=678 A/m).
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Puc. 3. CnekrpanbHbit COCTaB MarHUTHOTO Nonst B6NM3u MHHOro Mmocra (1=400 A,)
Ha BoicoTe 1,8 M (npu vacroTte 50 'y B=27 mKkTn, npu yacrore 250 Ny B=0,4 mxTn):
a) B ananasone 5 'y — 2 k'y; 6) B AvanasoHe 40 'y ~ 5 k'y
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Puc. 4. PY-10(6) kB: a) Bug ceepxy; 6) 3HaveHnss MariMTHOM UHOYKUMK
BONMU3M BBOOHOW AYeikK Tpadcdopmaropa T-1 (wumnpuHa avenku — 1,42 M; BbicoTa ~ 2 M)

Taxke B xone HcrbiTanuii OBIIO BBIABICHO, YTO
3HAYEHWs MarHWTHOH HMHIYKUWH OKOJIO OJHOH M TOH
Ke AYEHKH MOTyT CYIIECTBEHHO OTAMYATHCA ANiA pas-
JIMMHBIX BbICOT W3MepeHHs. Hanmpumep, mng gueiixu
otxonduiei nuHMM (1800 1) Buaxpn-187250 MxTh,
Braxin=1, 57180 MXTH,  Brawg-o57=338 MxTn.  [lannoe
OTJIMIHE MOXKET OOBACHATLCS TEM, YTO Ha 3aiHel na-

Heny syeiiku Ha ypoBHe 0,5 M 1 1,5 M oT ypoBss nona
HaxOOATCA CTEKISHHBIC OKOIUKY A/uHOH 24 cM W mu-
puHOH 14 cM, mpeaHazHaueHHble A1 HAOMIONEHUs 3a
COCTOSIHMEM TOKOBERYLIMX 4acTell — CUNOBBIX Kale-
neil; yem Omwke kaGenu HaxoOATCs K CTEKIy, TeM
Gosblie BeRMYMHA MAarHUTHOW MHIYKUWM, YTO Hanps-
MYIO BJIMS€T Ha JIEKTpoOE30NacHoCTh 0OCIYHHBAKO-
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Kopoe A.B., Manniweea O.M.

OnpedeneHue onacHbIX 30H
8 pacnpedenumensHbix yempoticmeax 10(6) kB...

Tabnuua 1
PesynbTaTb! 3MEepeHnn
Ne Bonmuzu sueiiku Ha paccrogmumn 0,5 M
wn Mecto usmeperis h,m LA Tmass A Biaxs MKTH | Hpory AM Bmﬂx,I;vIKTn Hipon A/M
Slueiixa BBOAA TpaHC- 1,8 287 228 159 127
1 (bopmatopa 1,5 320 1500 239 190 94,3 75
0,5 170 135 35,2 28
Suelika oTXOISICH 1,8 180 144 93,2 74,2
2 K 1,5 120 400 147 117 76,6 60,9
0,5 118 94 39,3 31,3
Suetixa oTxosmel 1,8 250 199 78.8 62,6
3 KT 1,5 400 1000 180 143 70,0 55,7
0,5 538 428 42,5 33,8

HIEF0 NEPCOHANA H HE YYMTHIBAETCA IIPH MPOCKTHPO-
Baauu KPVY. Takum obpasom, HEo6X0OUMO TpOBeEIE-
HHE MEPONPHATHH 10 3KpaHHPOBAHWIO MarHHUTHOTO
TI0J1s1 B A@HHBIX 30HAX.

Bouio  oTMedeHOo, WTO MaraWrHas HHIYKUUA
BONM3M 3ajgHell MaHenw s4eiiky pacnpenensercsa He-
PaBHOMEPHO, 3TO OCOOCHHO 3aMETHO A BBOIHBIX
ggeek (puc. 4, 6).

B nponecce usMepeHns 6bl1a paccMOTpEHa onHA
TIOACTAHIUA ¢ TOCTOSHHBIM NEKYPHBIM TIEPCOHATIOM.
3akpriToe pacupefenuTeNnbHOe yeTpoiicteo 6 kB man-
HOW MOACTAHLIMM 3aHHMMaeT 3 dSTaxka: Ha BEPXHEM

(3-M) oTaxe HaXOAATCH AYCHKH ¢ MHMHHBIMU pasbelu-
HUTENAMHU (4 psja s4eeK, eCTh IPOXOA MEXKAY pAnaa-
MH, a TAKKE MEXKIY PAIOM M CTEHOH COOPYKEHHs), Ha
2-M dTaXe — AYEHKH C BBIKIIOHATEAMH OTXOASMMX
mHBH (2 psaa sgeek, ecTh NPOXOA MEXIy pAlaMu, a
TAKXKE MEXKIy pAIOM MU CTeHOll COOpYyXEHus), Ha
HwkaeEM (1-M) sTaxke — suelikd OTXOAAIUX Kabemnb-
HBIX JIMHHI, BBIKIIOYATENH BBOLOB M HUHOCOEAHHHU-
TeJAbHBIH BBIKMIOUaTeNns (2 psAja AUeeK, KOTOphie pac-
TIONIOMKEHB! BIJIOTHYIO K CTeHaM coopykenus). Oc-
MoTphl 3PV-6 kB npoBomsTCA KaxAbIl AeHb, OpH
MPOBENCHMN PEMOHTHBIX paboTr obciyxusaromnii
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Puc. 5. CnekTpanbHblit COCTaB MarHUTHOTO NONA Ha pacctosiHku 0,5 M OT 3aaHel NaHenn AYenku BBoa TpaHcdopmaro-
pa (/=780 A,) Ha BbicoTe 1,5 m (Rpu vyactote 50 Ny B=70 mxTn; npu 150 My B=1,1 mxTn; npu 250 My B=1,2 MkTn,
npwu 350 'y B=0,41 mxTn): a} 8 auanasone 5 'y ~ 2 kI'y; 6) B ananasoxe 40 Ny~ 5 klMy
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Tabnuuya 2

PesynbTaThb! U3MepeHUs MArHMTHOM cocTaBnaouen Ha 3 staxe 3PY-6 kB

N Tocepenute TPoxoaa Mex-

Ii\/{i MecTo usmepeHns hv | LA | Lo A Bomusu saeitin Iy IBYMd psaMu sideex

Buaxs METI | Hipax, AM | B, MKTIH | Hypax, AM
el 1,8 212 169 116 92,1
1 pa:::;‘;‘;‘f:ﬂ‘;o& 1,5 | 120 | 300 147 117 110 87,7
0,5 108 85,5 73,8 58,7
Aveiixa MUHHOTO 1,8 597 475 219 175
2 pa3zbeIUHATETS BROAA 1,5 962 | 2755 468 372 182 145
TpaHcdopmaropa 6 kB 0,5 375 298 122 96,9
STqelixa WHHHOIO 1,8 232 185 160 127
3 pasvemaamTens KJl 1,5 160 400 165 131 150 119
0,5 125 99,3 105 83,5

nepcoqan MoXeT HaxonuTecs B 3PY B TeueHue Bcero
nHg. Bece oTxonamue TUMEAHE ABIAIOTCA KaOeabHBIMMU.
H3MepeHuss NOpOBORHMINCH C YYETOM KOHCTPYKLUU
sueek Ha BeicoTe 0,5; 1,5 m 1,8 M oTHOCHTENBHO
YPOBHS TIOJIa Ha BCEX TPEX 3TaXKAX C TOM CTOPOHBI
SYEHKH, TIEC HAXOAATCA TOKOBSOYIIHE YacTH.
HexoTtopsie pesynbTaThl W3MepeHwil IPeACTaB-
sensl B Tabx. 2. MOXHO NpeniionoxXuTh, YTo I0CTa-
TOYHO BBICOKHE 3HAYEHHA MATHUTHON WHAYKUIUN ¥
HANpsHKEHHOCTH MAarHUTHOIO MOJNA JaKe Ha paccTos-

HUH OT sMeliku 00BACHAIOTCS ONM30CTHIO CEKUHH MTHH
6 kB, xoTopble B HaHHOM DacHpENENTENBHOM YCT-
poiicTBe HE MOMEUIAIOTCA B METAIHMYECKHE KOXKYXH,
YTO Takke HEoOXOAMMO YUHMTHIBATE B HOPMAaTHUBHBIX
IOKyMeHTax s MOACTaHIMH JaHHOTO THIIA.

B xome m3Mepermii ObUIM Tarke MPOU3BEACHDBI
3aMepbl JeKTpuaeckoiil cocrasisomeit OMIT n ee
CHEKTpaNLHOTO cocTaBa (puc. 6). 3HaueHud Harps-
KEHHOCTH 3JIEKTPHYECKOTO TIONIS HE TIPEBBIMAIOT
NAY [4] (menbme 5 kB/M).
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Puc. 6. CriekTpankHbI COCTaB 3MEKTPUYECKOro Nons no3agu sivenku Beoga 6 kB nocepenuHe kaHana Ha Bbicote 1,5 M
OT ypoBHs nona (npu yacrore 50 Ny E=13,3 B/m): a) B ananaszone 5 ~ 2000 'y; 6) B ananasone 40 'y - 5kfy
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Kopxoe A.B., Manbiuiesa O.M,

OnpedeneHue onacHbLIX 30H
e pacnpedenumensHbix ycmpoliicmeax 10(6} kB...

Ha cranuy OpOEKTHPOBAaHMA 3JIEKIPOYCTAHOB-
ku [4] momyckaeTcst ONpeAcleHME YPOBHEH MarHwT-
HBIX T101eH pacu&THBIM CHOCOB0M ¢ Y4ETOM TEXHHYE-
CKHX XapaKTEePHUCTHK MCTOYHHMKA JIEKTPOMATHHTHOTO
ToJNA O MeToMKaM (nporpammam), o0OecneduBaro-
UM TIONyHeHWe pe3yJlbTaTtoB € MOFPELIHOCTHIO He
6onee 10 %, a Take NO pe3yabTaraM H3MEPEHHH
YPOBHEN SIEKTPOMArHUTHBLIX TOACH, co3laBaeMbiX
aHANOTHYHbIM 000pYAOBaHHEM.

B cOOTBETCTBHH € 3THM B Ka4eCTBE PaCYETHOTO
cnocoba onpeReNeHUd YPOBHA MAarHWUTHOTO IOAS B
3MEKTPOYCTAHOBKAX MOMET OBITh NPE/UTOKEHO CyTiep-
KOMIIBIOTEPHOE MOAEAUPOBAHHE € IOMOHIBIO NpO-
rpaMMHoro npogykta ANSYS.

Iporpammasiii npoaykt ANSYS {8] ocrosan Ha
METOIE KOHEUHbIX 3iieMeHTOB. CyIHOCTH AaHHOIO
METOA2 COCTOMT B anéNpOKCHMAlHH HCCIEHYeMOTO
Tella HEKOTOpOH MOAENbIO, KOTOpas MpeicTaBiser
cofoit COBOKYNHOCTB SJIEMEHTOB C KOHEYHBIM JHCITOM
crenienedl cBOOONBI. DTH 3JIEMEHTH B3aHMOCBS3aHbBI
TOJIBKO B Y3NIOBBIX TOUKAaX, KyJda TPHKIAXBIBAIOTCS
(uKTHBHBIE CHJIBI, 3KBMBaJCHTHBIC HOBCPXHOCTHBIM
HaNPSDKEHWSM, paclpeleiéHHpIM 110 TPaHMLAaM 3Jie-
MEHTOB. MojenupopaHue B IPOrpaMMHOM I[aKeTe
ANSYS npennosaraeT HECKOJbKO OCHOBHBIX 3TallOB:
BRIOOp THNa peinaeMol 3ajaun, BuIOOp THIIA KOHEY-
HBIX HIIEMEHTOB, 33jlaHie PeajlbHbiX KOHCTaHT, 3aja-
HHe CBOWHCTB MaTepHana, CO3JaHHE TCOMETPHH MOJE-
JIH, TeHepanMs ceTky (KOHEYHO-NIEMEHTHOH MOReIn),
3alaHne Harpy3oK ¥ I'PaHWYHBIX YCIIOBHH, T.. ompe-
JeeHMe BHEMTHMX BO3AeHCTBUI Ha OOBEKT, pelIcHHE,
MPOCMOTpP pe3yJNbTATOB pacyéTa B NOCTHPOLECCOpE.
Pemenue Qusnueckux 3agad B mporpamme ANSYS
MpeACTaBAsieTCss B BUAE HEMPEPHIBHBIX pachpenene-
HUH 3Ha4YeHUH QU3HIECKUX BEIHYHH.

IIpennonaraercs paspaboTka ¢ MOMOLIBID TPO-
rpamMMbel ANSYS Monaenu s ONpeACTeHAST MarHuT-
HOTO MONIA, CO3JAHHOTO TOKOM JJIEKTPOYCTaHORKH,
(HanpuMep, kabesibHOW nMHMM), AEHCTBYIOWIEro Ha
geJoBeKka (3NeKTPOMOHTEPA), HAXOIAIIEToCcHd B HEINo-
cpezicTBEHHOM 6JM30CTH OT JaHHON 3MEKTPOYCTaHOB-
ku (puc. 7). Jns HOCTIOKEHUA NOCTaBIeHHOH Lenu
HEoOX0AUMO peniuTh s NpoOHBIX 3aHad, COCTaBUTh
6onee IPOCTHIC MOJICTH.

BoiBoani

IIpu w3Mepennyr MarduTHOR COCTaBIMIONICH
3AE€KTPOMArHHTHOTO TIOJIA MPOMBIIIIEHHOH 9acToTh B
pacrpenenuTeNsHbBIX yeTpoHcrBax 10(6) kB Heobxo-
JIIMO:

1) paccMarpuBath COBMECTHOE  BO3ICHCTBHE
MarHUTHOTO T10Jisi TIPOMBILINIEHHOH 4acTOThl U BHICO-
KOYaCTOTHBIX FaPMOHUK;

2) yuuTBIBaTE KOHCTPYKLIMIO HOACTaHLMH, THITBI
queek KPY (pacnonokeHue TOKOBENYMIMX yactell B
saelike), BuEl paboT OOCHYXMBAIOUIETo NHEPCOHANA,
BBITIOJHAEMBIX B PaCIpEACIHTENBHOM YCTPOHCTBE;

3) ocoboe BHUMaHHE YIEHATH BBOAHBIM AYcHKaM,
AgdeiikaM HanOoJee 3arpyKEHHBIX OTXOAALIKMX JIMHUH 1
saeifkaM, He TIOMENIEHHBIM B METAJUIMYECKUE KOXKYXY;

4) npoBoanTs oO0s3aTenbHblE 3amepsl  BONIWM3M
OKOIIEK [P UX HUTUYHMH.

[IpoenéHnpie Hccnenopanus Ha 1l moacran-
OHAX ¢ yucnoM 3amepos Oosee 2000 nokasanu Ha-
JUYKE 30H, ONACHBIX C TOUKH 3PEHHs BO3AEHCTBUA
MarduTHOTO MOjif IPOMBILIJIEHHOH 4acToTh (HpH
COMOCTABNEHNH € HOPMATHUBHBIMHM JOKYMEHTaMH
[4]), 9TO HEOOXOAHUMO YUHTHIBATH TPU MPOEKTHPO-
panuu KPVY moacranumii 1 NpOBENCHHH DKCIUTyarTa-
HHUOHHKIX paboT.

Puc. 7. PaapaboTaHHag B nporpamMHom npoaykte ANSYS reometpus mogenu ans onpeaeneHus
OeUCTBUS MarHUTHOTO MONR, CO3AHHOIO TOKOM KabGenbHol NuHuK, Ha YenoBexa
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OneKTpoaHepreTuka

MoaenupoBaHUE MarHWTHOTO TTOJ4, CO3NAHHOIO
TOKOM 3JICKTPOYCTAHOBKH, NO3BOJHMT OIpENeNuTh
YpOBEHL HANPMHKEHHOCTH (MHAYKLUHHA) MATHMTHOTO
nosis Ha pabouMX MeCTax Ha 3Tamne MPOeKTHPOBAHHA
KPY.
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