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NCCIIEJOBAHUE 3®OEKTUBHOCTU CUCTEMbl AKTUBHOIO 9KPAHUPOBAHUA
MAIHUTHOI O I10J151 BBJIN3U TOKOIMNPOBOL4OB 3JIEKTPOCTAHUNUN

IHocTanoBKa Npo0JeMBbl, CBSI3b C HAYYHBIMH H MPAKTHYECKUMH 3aJa4aMH. B cBsI3u ¢ TeM, YTO MarHUTHOE T0JIe
NPOMBILIICHHON YacCTOTHI SIBJISIETCS] KAHIIEPOTEHHBIM U TIPUBOAUT K PAKOBBIM 3a00JIEBaHUSIM, BO BCEM MHPE MPOBOJIST-
Csl UHTEHCHBHbBIE UCCJIEOBAHUSI M KOMIUIEKC MEPONPUSTUHN 1O TOANCPKAHUIO NapaMeTPOB MarHUTHOTO IOJISI JJIsl BbI-
HIOJIHEHHMS SKOJIOTHYECKUX HOPM BHYTPU pabOYHMX NOMENIEHUI DHEPrOHACKIIIEHHBIX 0OBEKTOB, a TAKXKE JJIsl CO3JaHuUs
KOMQOPTHBIX YCIOBUIT pabOTHI.

AHaIU3 NOCJIETHUX AOCTHKEHHMI M MyOauKanmii no faHHoM npodiaeme. J{1s yMEHbIIEHUsS] YPOBHS TEXHOTE€HHO-
r0 MarHUTHOTO IOJIs pa3pabaThIBAIOTCSl CHCTEMBI IACCHBHOTO M aKTUBHOT'O KpaHupoBaHus. B pabore [1] paccmorpe-
HBI BOIIPOCHI MIOCTPOEHUS CHCTEM KOMIIEHCAIMA MAarHUTHOTO TI0JI1 TEXHMYECKNX OOBEKTOB C Pa3MUHBIMH CIIOCO0aMHU
(bopMEpoBaHUs 0OpaTHBIX CBsA3EH, a B paboTe [2] paccMOTpPEHBI BOIIPOCH CHHTE3a CHCTEM aKTHMBHOTO 3KPaHMPOBAHHS
MarHUTHOTO TOJISI POMBIIJICHHON YacTOTHI, a TAKXKE BOIPOCHI CHHTE3a TAKOW CHCTEMBI YIPaBJICHUS MAarHUTHBIM I10-
JIEM C MOMOIIBIO CHCTEMBI CHENUAIBHBIX YIPABIAEMbIX HCTOYHHKOB MAarHUTHOTO MOJS — OOMOTOK C PETYIHPYEMbIM
TOKOM, YCTaHOBJICHHBIX B 30HE, I'7le HEOOXOANMO HOAJEP)KUBATh TAPAMETPOB BHYTPEHHET0 MarHUTHOTO TIOJIS B 3a/1aH-
HBIX TIpejiesnax.

OnHako B 3TUX paboTax He NMPOBEJICHbI SKCIIEPUMEHTANILHBIE NCCie 0BaHMs 2P ()EKTHBHOCTH CUCTEM aKTUBHOTO JK-
paHUPOBAaHUS MATHUTHOTO TOJISI TPOMBIIUICHHOW YaCTOTHI.

Lean padotsel. Llenpio nanHO# paboTH sSBIIsIETCS pa3padOTKa METOANKHN SKCIIEPUMEHTAIBHBIX HCCIIEJOBAaHUN MaKe-
Ta CUCTEMBI aKTUBHOTO SKPaHHPOBAHMS MArHUTHOTO MOJIS HPOMBIIIJIEHHON YacTOTHl BOJIM3M TOKOIIPOBOAOB 3JIEKTPO-
cTaHIMi. 3anadeii paboThI SIBISIETCS] TPOBEACHHUE YKCIIEPUMEHTANIBHBIX NCCIEJOBAHUN MaKeTa CHCTEMbI aKTUBHOTO JK-
PaHMPOBAHUS MarHUTHOTO MOJIS IIPOMBIIUIEHHOM BOJIM3HM TOKOMPOBOIOB 3JEKTPOCTAHINI U OIeHKa ero 3¢ deKkTHBHO-
CTH.

H3no:xkenne MaTepuaJa HccdeJ0BaHMs, MOJYYEeHHBIX HAYYHBIX Pe3ybTaToOB. B Hay4HO-TEXHUYECKOM IIEHTpE
MarHeTusma TexHuueckux o0bekToB HAH YkpauHbl MpoBeeHbI TEOPETHUECKHE U IKCIIEPUMEHTANIbHBIE HCCIIEJOBAHNS
BHCIIHCTO MArHvuTHOT'O MOJIA 3JICKTPOIHEPICTUYECKOTO 060py[lOBaHI/lﬂ OTCUYCCTBCHHBIX SHeKTpOCTaHHHﬁ. HOKa3aH0,
YTO OCHOBHBIMHM MCTOYHHUKAMH MArHUTHOTO 1oJjs yactoroit 50 'l SBIseTCsS TOKOMPOBOABI YHEPTOOIOKOB MOIHOCTHIO
6osiee 100 MBT, KOTOpBIE CO3/1AI0T TEXHOTC€HHOE MarHUTHOE 1oJie B 3-5 pa3 npessblmaroniee npeiesibHO-0MYCTUMBIN
YPOBEHb COBPEMEHHBIX CAHUTAPHBIX HOPM U IIPEACTABISIET OMACHOCTD JUIS 3/10pOBbs IepcoHana. B wacTHocTH, Ha OC-
HOBaHHHM PE3YJITAaThl IPOBEJICHHBIX 3KCIEPUMEHTAIBHBIX MCCIIEI0OBAHINA MarHUTHOTO MOJIs HA pabodyeM MecTe BOIN3H
TOKOTIPOBOJIa TypOOoreHepaTopa Ipyu HOMHUHAJIBHOM TOKE TypOoreHepaTopa 3ieKTpocTaniuu B 15 kA uHaykims mar-
HUTHOTO 0TS B 00BeMe 6azoBoro pabdouero mecra gocruraer 420Mk T, B TO BpeMs Kak CaHUTapHBIE HOPMBI OTpaHH-
YHBAIOT YPOBEHb MHIYKIIMA MarHUTHOTO TIOJISI B 00beMe 0a3zoBoro padouero mecra g0 100Mk T,

B Hay4yHO-TEXHMYECKOM LIEHTpE MarHeTu3Ma texHudeckux o0bekroB HAH YkpauHsl H3roToBieH ¢pusnyeckuii Ma-
KeT Tpex(a3HOTO TOKOIPOBOAA U1 MAKETUPOBAHHS PACIPEAEICHUs] MAarHUTHOTO IOJIs1 Ha paboyeM MecTe BOJIHM3H TO-
KOTPOBOJIa 31eKTpocTaHuK. CpaBHEHNE PE3yIbTaTOB SKCIEPHMEHTAIBHBIX NCCIEJOBAaHUN MHAYKIIMY MarHUTHOTO 110-
JIs1, TIPOBE/ICHHBIX Ha paboyeM MecTe BOJIM3HM TOKOIPOBOJA TypOOreHeparopa, U pe3yJibTaToB dKCIEPUMEHTAIBHBIX HC-
CJ'leZlOBaHl/Iﬁ MHAYKOHUHA MarHuTHOI'O MOJIsI MakeTa, Mo3BOJIACT CACIaTh BBIBOJ, YTO C YUYETOM MaCHJTa6HOFO KOSq)(l)I/IL[I/I'
€HTa MaKCTa OTHOCUTECJIbHAA MOTPEIIHOCTD PACIPCACIICHUA WHAYKIIMHM MArHuTHOTO I1OJIA B paCCManHBaeMOﬁ O6J'IaCTI/l
paboueti 30HEI coctaBisieT He 6oiee 10%.

B Hay4yHO-TEXHMYECKOM LIEHTpE MarHeTH3Ma TeXHH4eckux o0bekToB HAH YkpauHbl H3roTOBiIEH (U3HMYECKU Ma-
KET CHCTeMbl aKTHBHOT'O KPaHWPOBAHUS MarHUTHOTO II0JIS1 Ha paboyeM MecTe BOJIM3U TOKOIIPOBOAA IEKTPOCTAHIIHH.
Cxema MakeTa CHCTEMBI aKTHBHOTO 3KPaHMPOBAHUS MarHUTHOTO MOJIS Ha pabodeM MecTe BOIM3M TOKOMPOBOJA 3JIEK-
TPOCTaHLIMH ITOKa3aHa Ha puc. 1. B 30He KOMIEHCAMH MCKaKEHNUSI MAarHUTHOTO MOJIS Pa3MEIlEHb! YIpaBIsieMble HC-
TOYHWKH MarHUTHOTO TOJIsI, OPUEHTHPOBAHHBIE ONpPEENCHHBIM 00pa3oM B IpocTpaHCTBe. [IepBbIM 3TarmoM cuHTE3a
CHCTEMbI aKTUBHOT'O 9KPaHHPOBAHMS MarHUTHOTO IOJIsI IPOMBIILIEHHOM BOJIM3U TOKOIPOBOIOB JIEKTPOCTAHIIUH SBIIA-
€TCsl CUHTE3 CaMUX MCTOYHHUKOB YIPABJISIOIIET0 MAarHUTHOTO MOJIA, C IIOMOIIBI0 KOTOPBIX MOTEHIIMAIBHO MOXHO CO3-
JaTh MarHUTHOE ToJie ¢ TpeOyeMoi MPOCTPaHCTBEHHO-BPEMEHHOMN CTPYKTYpoil. MakeT cuCTeMBbl aKTHBHOTO SKPaHUPO-
BaHUsI COCTOMT U3 TIATH KOMIEHCAIIMOHHBIX 00MOTOK (KO), 0XBaThIBAIOIINX pabouee MECTO U (POPMHUPYIOLIAX KOMITCH-
CHUPYIOIIC€ MAaronuTHOC I10JIC. CCKHI/IOHHI)IG O6MOTKI/I B BepTl/IKaﬂbHOﬁ " FOpH3OHTaﬂbHOﬁ INIOCKOCTAX 3aIlIMTBIBAKOTCA OT
COOTBETCTBYIOIIMX McTOYHUKOB muTaHus (UII) u comepkat BHyTpeHHHE KOHTYpHI ToKa ¢ aaryukamu toka (JIT) u pe-
rynsitopamu Toka (PT). CucremMa akTHBHOTO SKpaHHUPOBAHUS MOCTPOCHA IO PA30MKHYTOMY MPHHLUITY U paboTaeT mo
Jatduky Toka Tokonposoaa ([AT). 3amaHHble 3HAYCHHUS TOKOB B KOMIICHCHPYIOIIMX 0OMOTKaX (OPMHPYIOTS C IOMO-

Mpo6nembl aemomamu3upoeaHHO20 ds1leKmponpueoda 349



nieio peryistopa mostst (PIT), comepskaliero COOTBETCTBYIOIINE YCHITHTEH U (Da30BPAIATeIIH, C TIOMOIIBIO KOTOPBIX H
HACTPaWBAETCsl CUCTEMa aKTUBHOTO SKPaHHUPOBAHHs MArHUTHOTO TOJISI HAa paboueM MecTe BOJHM3H TOKOIPOBOA DJIEK-
TPOCTaHIUH.
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Puc. 1 Cxema MakeTa CUCTEMBI aKTHBHOTO OKpaHWUPOBAHUSA MAarHUTHOTO ITOJIA

Pe3ysibTaThl IKCIIEPHMEHTATBHBIX HCC/IeA0BaHMii. B kauecTBe nprMepa paccMOTPUM paboTy CHCTEMbI aKTHBHO-
IO SKPaHUPOBAHUS MArHUTHOTO II0JIs IPOMBILIIJICHHOH YacTOTHl B BEPTUKAJIBHON IUIOCKOCTH. M3MepUTENbHBINH MarHu-
TOMETP PACIIONOKEH B HEKOTOPOH Touke oObeMa pabodero Mecra. IIpu OTKIIIOUCHHOM TOKONIPOBOJIE U CUCTEMBI aKTHB-
HOTO DKpaHHWPOBAHUS MAarHUTOMETP (PUKCUpYET HaBeJEHHOE MarHuTHoe mnoje, koropoe cocrasiser 0,03mkT. IToxa-
JMM B TOKOIIpoBOJ ToK BeanyuHoW 20 A. I1pyu 5TOM HanpspKeHHOCTh MarHUTHOTO 1oJist coctapisier 1,2 MkT.

Bxittounm crucremy akTHBHOTO SKpaHupoBaHus. [Ipu aToM ypoBeHb MarHutHoro nouist cocrasisier 0,3 MkT. Takum
00pa3oM, C MOMOIIBI0 CUCTEMBI KOMIIEHCALIMM YPOBEHb MAarHUTHOTO N0JIs1 yMeHbIeH ¢ Benuuunbl 1,2 MkT no 0,3 MkT,
T.c. B 4 pa3a.

PaccmoTpuM Terepb paboOTy CHCTEMBI aKTHBHOTO AKPAaHMPOBAHUS MU OOJIBIIEM 3HAYEHUHM TOKAa B TOKOIPOBOJE,
paBabM 50 A. [Ipu BEIKITIOUEHHOH CHICTeMe KOMITEHCAIUU YPOBEHb MarHUTHOTO 1ot coctaBisier 2.8 Mk T. [Ipu BKIIIO-
YEHHH CHUCTEMBI KOMIICHCAIMH YPOBEHb MarHUTHOTO nos ymeHpmaercs 10 0.7 MxT. Takum obpa3om, npu yBenude-
HuM Toka B TokorpoBojie ¢ 20 A 1o 50 A ypoBeHb MarHUTHOTO MOJIS yBenu4mwics B 2.5pa3a kak 6€3 CHCTeMbl aKTHBHO-
IO KPaHUPOBAHUSA, TaK U C CUCTEMOH aKTHBHOI'O SKpaHHpoBaHHs. OqHaKO 3P (EeKTHBHOCTh CHCTEMbI aKTHBHOT'O Kpa-
HHUPOBAHUSI MArHUTHOTO TOJIS TPAKTHYECKH HE M3MEHUIICS M COCTAaBIISIET OKOJIO 4 SIMHHIL.

BrIBOIbI M3 MPOBEIEHHOT0 MCCIEA0BAHUS, MEPCIEKTUBBI 3TOr0 HampasJeHus. Pa3paboTan oOummidi NOoAXoa K
PELICHHUIO 3a/laud aKTUBHOTO SKPaHMUPOBAHMSI MarHWTHOTO MOJIs HA pabo4YMX MecTaxX BOJHM3HM TOKOMPOBOJOB 3JIEKTPO-
cranimid. [IpeanoxeHo TeopeTnyeckoe 00OCHOBaHUE PELICHUsS 3aja4ll CHHTE3a YIPABISIEMbIX HCTOYHHKOB, CIOCOOHBIX
CO3/1aBaTh KOMIICHCAIMOHHOE MAarHWTHOE I10JIe C HEOOXOIMMBIMU NPOCTPAaHCTBEHHBIMH XapakTepucTukamu. s pe-
LICHHS 33/1a4¥ aKTUBHOTO YKPAHUPOBAHUS MArHUTHOTO IOJIS HEOOXOIMMO ONPEAEIUTh MPUHIHIIBI YIIPABICHHUS 3THMH
HCTOYHUKAMH ¥ CHHTE3UPOBATh YMPABIIAIOLIYI0 YaCTh CUCTEMBI aKTHBHOTO 3KPaHHPOBAHHMS MarHUTHOro moJst. Paspa-
OOTaHBl M WU3TOTOBJICHBI (PU3UUECKUE MAKETBHI TPEX(PAa3HOrO TOKOIPOBOAA M CUCTEM aKTHBHOTO SKPaHWPOBAaHHS Mar-
HHUTHOTO IOJIS U IIPOBEJCHBI MX dKCIepUMEHTaIbHbIEe uccienoBanus. [Ipu 3ananHO# KOHGUrypad 0OMOTOK YpOBEHb
AKTUBHOT'O SKPaHUPOBAHUS UCKAKEHHI MarHUTHOT'O MOJISI B MAKeTE CHCTEMbI aKTHBHOT'O S9KPAaHUPOBAHHUS BO BCEM IPO-
CTpaHCTBe paboyero Mecra CoCTaBisIeT OKOJIO 3.

Pe3ynbTaThl 3KCIEPUMEHTAIBHBIX HCCIEI0BAHMN IOATBEPAUIN BOSMOXKHOCTH JAOCTHXKEHHS HE0OXoauMoi sddex-
THBHOCTH 9KPAaHHUPOBaHMSA IS o0ecredeHHs TpeOOBaHUI CaHUTapHBIX HOPM Ha pabodeM MecTe BOJIM3M TOKOIPOBOIA
AJIEKTPOCTAHIHH.

st nanpHeiiniero noeieHus pGEeKTHBHOCTA aKTHBHOTO YKPaHUPOBAHUSI MArHUTHOTO I10JIS 10 33IaHHOTO YpOB-
HA HeO6XOZ[I/lM0 CUHTE3UPOBATH JOIOJHUTECIbHBIC O6MOTKI/I AKTUBHOI'O 3KpaHHUPOBaHUs, C IMMOMOIBIO KOTOPLIX MMOTCH-
LHATbHO MOXHO JIOCTHTHYTh 33JaHHOTO YPOBHS 3KPaHHPOBAHHMS MATHHUTHOTO MOJISI C MOMOIIBIO CHCTEMbl aKTHBHOTO
9KPAHUPOBAHHUSI.
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