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SKCNEPUMEHTANBbHOE UCCNEAOBAHUE MAKETA CUCTEMbI
AKTUBHOI'O 3KPAHUPOBAHUA MATHUTHOI O NONA BBNU3N
TOKOMPOBOAOB ANEKTPOCTAHUWN

Paszpabomana memoouka IKCNEPUMEHMATLHO20 UCCIe008AHUSI MAKEMA CUCMEMbl AKMUEHO20 3KPAHUPOBAHUS.
UCKAXCEHUIl MAZHUMHOZO NOTA NPOMBIMIEHHO 4acmombl 66U3U MOKONPOBOOO8 3NeKMPOCMAHYULl C NOMOWbIO
VHPAGNAEMBIX UCMOYHUKOE MAZHUMHO020 nons. Pezynvmamvl sKChepuMenmansHeix ucciedosanuti noomeepicoaom
603MONCHOCHb  OOCIUNCEHUS. HEOOX00uMOol IPPexmueHocmu  IKpanuposanus O1a obecnevenus mpebosanull
caHumapHelx HOpMm Ha pabouem Mecme 661U3U  MOKONPo8oOa anekmpocmanyuu. Ilpusedenvl pesynomamul
IKCHEPUMEHMANLHBIX UCCLE008AHUTI MAKemMA CUCMEMbL KOMREHCayuY.

Karouesbie cnoea: mazHumuoe none HPOMBIWIEHHON HACMOMDbl, MOKONPOGOO, CHCIMEMA AKMUGHOZO
IKPAHUPOBAHUA, MAKEM, IKCREPUMEHMANIbHDIE UCCICO06AHUA,

MocTanoBKa npodjemsl, CBA3L ¢ HAYYHBIMHA H MPAKTHYECKMMH 3aJa4aMi. MaraurHoe 1oje MpOMBIIUIEHHOR
YaCTOTHI ABIAETCS KAHIEPOTreHHRIM ¥ IPHBOJHUT K PakoBEIM 3a001eBaHUAM. B cBs3u ¢ 3THM BO BCEM MHpE IPOBOASTCS
HHTEHCHBHBIE HCCIEIOBaHUA H KOMIUIEKC MEPONPHATHI [0 HOJJICPXaHMIO IapaMeTpOB MAarHWTHOIO IOAd A
BBIMOIHEHHSA OSKOJIOTHICCKAX HOPM BHYTPH pPalO4YHX HOMEILEHHH 3HEPrOHACBHILEHHBIX OOBEKTOB, a TAKKE LA
co33aHusA kKoM(OPTHBIX YCIOBHH paboTEL.

ARaJjn3 N0CJeTHMX JoCTIKeHHil u nybauxanuii. /Ina yMeHbIIeHHA YPOBHS TEXHOTEHHOIO MarHMTHOIO MOJIsA BO
BCeM MHpe pa3pabarhIBAalOTCA CHCT@MBl IACCHBHOIO H aKTHBHOTO 3KpanMposaHus. B pabore [1] paccmorpeHsl
BOINPOCH! ITOCTPOCHHA 3aMKHYTBIX CHCTEM KOMITCHCAHHM MAarHHTHOTO MO TEXHHYECKHX OOBEKTOB C Pa3IHYHBIMH
cnocobamu GopMHpoBaHusa OOpaTHBIX cBA3ed, a B pabote [2] paccMOTpEHBI BONIPOCHI CHHTE33a CHCTEM aKTHBHOIO
JKPAHHPOBAHWUS MATHUTHOTO NOJIA MPOMBIINUIEHHOH 4YacTOThl. PaccMOTpUM CHHTE3 TaKOH CHCTEMBI YNpaBAeHUA
MArHUTHBIM TOJIEM C TOMOIIBIO CHCTEMBI CHEHUAIBHBIX YIPABIsAEMBIX HCTOYHHKOB MarHUTHOTO MO — OOMOTOK C
peryaupyeMsiM TOKOM, YCTaHOBICHHBIX B 30HE, [je HEoOXOAHMMO NOLJIEPKHUBATH IAPaMETPOB BHYTPEHHETO
MarHUTHOTO MOJIA B 331aHHBIX TIpeenax.

Lean paborol. Llembro nanHON paboThl ABAAETCS paspabOTKa METOOMKH OIKCHEPUMEHTAIbHBIX HCCIIEOBAHMIA
MAKeTd CHCTEMbI AKTHBHOIO 3KPaHHPOBAHMA MAarHWTHOFO NOJNA HPOMBINUICHHOH 4acTOThl BOJM3H TOKOHPOBOAOB
snexTpocTaHumii. 3agaueil paboTHl ABNACTCA IMPOBEACHHE OSKCHICPHMEHTANBHBIX HCCICAOBAHME MAakeTa CHCTEMBI
AKTHBHOTO 3KPaHUPOBAHHS MarHUTHOIO MO/ IPOMLIIUIEHHOH BOIM3H TOKOIPOBOOB MICKTPOCTAHIHH.

Hanoxenne MaTepHala KCCIeIOBAHHA M MOJYYeHHBIX pe3yJbTaToB. B HayYHO-TEXHHYECKOM LEHTpE
MarseTusmMa texaudeckux o6bektoB HAH Yxpaunsl mpoBeicHBl TEOPETHIECKUE H IKCIEPHMEHTAIBHBIE HCCICAOBAHUA
BHENIHETO MATHUTHOI'O TIOJIA IEKTPOIHEPTETHIECKOTO 000PyI0BaHHsA OTEUCCTBEHHEBIX JICKTPOCTAHITHH.
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Pucyrox I — Dxcnepuvenmanshbie TUHUY PAGHOZ0 YPOBHS UHOYKULI MASHUMHGCD 101 HA pabodem Mecme e0au3u
mokonpoeoda mypbozenepamop.

© Kysneyoe b.H.. Huxumuna T B., Ilenesun JLE., Bosoyii H.B., Boiowxc £ 2 3Su=u-<uxo E.B., Komaspos [].A., 2013
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[loka3aHo, 9YTO OCHOBHBIMH HCTOYHHKAMH MATHHTHOTO MOJii uactotoit 50 [m aBngercs TOKOIIPOBOZKI
JHEProO/NoKoB MOIWHOCTEI0 Gonmee 100 MBT, KOTOpHE CO3JAIOT TEXHOTEHHOE MATHHTHOE mojie B 3-5 pa3
MPEBBILAIOMIEE MPEAETBHO-/I0MYCTAMBIH YPOBEHb COBPEMEHHEIX CAHHTAPHBLIX HOPM H TPEACTABIAET ONACHOCTb Ui
310pOBbA MEPCOHATIA.

B kadectBe npuMepa Ha puC. 1 IOKa3aHBI PE3yNbTATHl NPOBEJEHHBIX IKCNEPUMEHTANBHBIX HCCIIEROBAHMI
MAarHATHOTO MOJMA Ha paboueM MecTe BOJM3M TOKONMPOBOAA TypGOreHepaTopa NPH HOMHMHATHHOM TOKE
TypGoreHeparopa 3J€KTpocTaHIMK B 15 kKA. Ha pucyHKe MoKa3aHBI COCTABIAIONME MATHHTHOMN HHIYKOUH: a) — Mo
xoopauHate y; ) — o KOOPIHHATE Z U B) — MOAY/Ib MHAYKUHH MArHUTHOTO TIOJS . I1pu 3TOM HHIYKIMA MarHUTHOrO
Tona B o6beme GaszoBoro pabogero mecta nocturaet 420 mxT, B TO BpeMsi KaK CaHHTApHbIE HOPMBI OrPaHUYHUBAIOT
¥POBEHb HHIYKIIMH MArHUTHOTO Nons B 06beMe 6a3oBoro pabogero mecta go 100 Mk T,

B Hay4HO-TEXHHYECKOM IIEHTpE MAarHeTH3Ma TEXHHYeckux obwextos HAH VKpauHBI H3rOTOBIEHH (PU3MUECKHE
MaKeThl TPeX(a3HOro TOKONPOBOAA M CHCTCMbI AKTHBHOIO JKPAHHPOBAHHA MATHHMTHOTO NONA Ha pabodem Mecre
30/IM3H TOKOMPOBOIA 3MCKTPOCTAHLHH.

D asme KOMIICHCanmn ACKAKCHNA MAIHHTHOIO [OJA PasMELIEHB YIPAaB/AACMEBIE HCTOYHHKM MAarHHTHOTO 110JI4,
OpHEHTHPOBAHHEIC OIpPEACICHHBM 00pazoM B mpocTpaHcrse. [lepBEIM JTANOM CHHTE3a CHCTEMBI AKTHBHOI'O
YKPAHUPOBAHHA MATHHTHOIO IOJIA NPOMBIIUICHHOH BOIH3H TOKONPOBOJOB 3/IEKTPOCTAHLHI ABIAETCS CHHTE3 CAMHX
HCTOYHHKOB YIIPABJIAIOLICTO MArHUTHOIO NOJSA, C IOMOMIBIO KOTOPBIX MOTEHIHAIBHO MOKHO CO31aTh MATHHUTHOE HOJIE
> TpeGyeMOil NpOCTPaHCTBEHHO-BPEMEHHOH CTPYKTYpoil. CxeMa pacmonoxeHus TOKOIPOBOJAA M YIPABISIOIINX
2OMOTOK MdKeTa CHCTEMbl aKTHBHOTO JKDaHHPOBAHHA MArHMTHOTO MOJA NOKa3aHa Ha pHC. 1. MakeT CHCTeMbI
AKTHBHOTO 3KPAaHMPOBAHWA COCTOMT M3 IATH KOMICHCALUMOHHBIX OOMOTOK, OXBaThbIBAalOIIMX pabouce MeCTO H
bopMHpYIOIMX KOMIICHCHPYIOLIEE MATHUTHOE HOJIC.
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Pucynox 2 — Cxema pacnonosxcenus mokonposooa u ynpasisiowux o6Momox MaKema cucmemsl aKmuenozo
IKPAHUPOBAHUSA MAZHUMHO20 NOASL
Cxema MaKeTa CHCTEMBI aKTHBHOIO 3KPaHHPOBAHHA MAarHHTHOTO MOJsS HA paGoueM MecTe BOIHM3H TOKONPOBOAA
YIEKTPOCTAHIMH INOKa3aHa Ha pHC. 2. CekuHOHHBIE OOMOTKH B BEPTHKANBHONH M TOPH3OHTAIBHOM IUIOCKOCTSX
3aMIMTBIBAIOTCA OT COOTBETCTBYIOLIMX YCHIMTENEH.
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Pucynox 3 — Cxema maxema cucmemul AKMUBHO20 IKPAHUPOBAHUS MAZHUMHO20 NOJIA

PesyabTaTel IKCIEPUMEHTANLHBIX HCCIeNOBAHMN. CHCTEMA aKTHBHOTO SKPAaHHPOBAHHA MOCTPOEHA MO
Da3OMKHYTOMY NPHHLHIY H pabOTaeT MO JAaT4MKy TOKa TOKONPOBOAZ. PaccMoTpuM paGoTy CHCTEMBI aKTHBHOTO
JKPaHMPOBAHWA. MarHuTOMETp pacmoNOXeH B HEKOTOPOH TOuke oObeMa pabodero Mecra. IIpun oTIITOYEHHOM
TOKOMPOBOAE H CHCTEMBI aKTHBHOTO SKPAHHPOBAHHA MATHUTOMETP QUKCHPYET HABEACHHOE MarHMTHOE MOJE, KOTOPOE
cocraiet (0,03 MxT.
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IMonamuM B TOKONPOBOA TOK BemuuuHOM 20 A. [IpH 3TOM BanpEECHHOCTH MArHHTHOrO mons cocrasnser 1,2 MKT.
BKIOYHM CHCTEMY aKTHBHOrO 3KpaHMpoBadHi. IIpH 3ToM ypoBent marmuTHOro noins cocrasmger 0,3 MxT. Taxum
00pa3oM, ecii C ITOMOIIBIO CHCTEMBI KOMIICHCALWH YPOBCHb MAIHHTHOTO MOJIA YMeHbUIeH ¢ Beamauusl 1,2 MxT 10
0,3 MxT, T.¢. B4 pa3a.

PaccmotpumM Teneph paboTy CHCTEMBI aKTHBHOTO 3KPaHHPOBAaHHMA NpH OojbllieM 3Ha4YE€HHHM TOKA B TOKOIPOBOIE,
paBHeIM 50 A. Tlpu BHIKIIOUEHHOH CHCTeME KOMIEHCAIHM YPOBEHb MarHHTHoro mons cocrasiier 2.8 MxT. Ilpm
BKTIOYCHHM CHCTEMBI KOMIIEHCAIlM¥ YpOBEHb MarHuTHoro nosns ymessmacrcd a0 0.7 MxT. Takum obpasom, npu
yBeJINUCHNH TOKa B TokonpoBoje ¢ 20 A 1o 50 A ypoBeHb MarHHTHOTO T10JIA YBEIW4MIICA B 2.5 pa3a Kak 6e3 cHCTeMbl
aKTMBHOTO 3JKDaHHPOBaHHA, TAK H C CHCTEMON aKTHBHOTO OKpaHupoBaHus. OmHako 3p(EeKTHBHOCTL CHCTEMHl
AKTUBHOTO SKPaHWPOBAHWA MArHATHOrO MOJI NPaKTHYECKH HE M3MEHWICA M cocTaBiier okoio 4 enunun. Ha puc. 4
NOKA3aHLI IKHYH PaBHOI'O YPOBHA MHIYKIMHM MarHUTHOTO I10JIs MaKeTa 0€3 CHCTEeMbl aKTHBHOTO 3KpaHUPOBAHHA a) H C
CHCTEMO}i AaKTHBHOrO J3KpaHMpoBaHui ©). Kax BHIOHO W3 pHCYHKA, YpOBeHb MHIYKIUM MarHMTHOTO IIOJA IPH
BKJIIOUEHHOM CHCTeMEe aKTHBHOTO 3KPAaHHPOBAHHS YMEHBILACTCA IPUMEPHO B IETHIPE pasa.

CpaBHeHHE Pe3yNbTaTOB SKCIICPUMEHTATBHBIX MCCIENOBAHMH WHIYKUMA MAarHHTHOTO IO, IPOBENEHHBIX Ha
pabodeM MecTe BONM3M TOKOINPOBOAA TypOoreHeparopa, MOKa3aHHBIX HA PHUC.l, ¥ pe3yJabTaToB SKCIIEPHMEHTATBHbBIX
dccleoBanuii MHAYKIMH MarHUTHOTO OIS MaKeTa, TOKa3aHHBIX pHC. 4, MO3BOJAET CAENATh BBIBOA, YTO C YHETOM
MaciiTabHOrO KO3 (ULUHEHTa MaKeTa OTHOCHTE/IbHAS MOIPENIHOCTD PACHPEREICHUS HHIYKUHM MarHUTHOIO IIOJI B
paccMatpuBaeMoii o6iacTu padodeii 30HbI cocTasiaeT He 6omee 10 %.
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Pucynox 4 — Jlunuu pagnozo ypoeHs uHOyKyuy MazHUmMHoO20 noas. a) 6e3 cucmemvl akmugHO20 SKPAHUPOBAHUS
u 6) ¢ cucmemoli GKMUGHOZ0 IKPAHUPOBAHUA

BriBoasl M3 MPOBEReHHOr0 HCCIe0BAHHA, MEPCHEKTHBLI NaJbHEHIIHX HccaeNoBaHnii. Pazpaboran obmmi
[OAXOA K PEEHHIO 33341 aKTHBHOTO 3KpaHHPOBAHKs MarHHUTHOTO I0JA Ha pabodux Mecrax BOJIM3H TOKOMPOBOJOB
snekTpocTanimii. [IpennoxkeHo TeopeTHuyeckoe 06OCHOBaHHE PELICHUS 3aJadd CUHTE3a YNPABIAEMBIX HCTOYHHKOB,
cnoco0HBIX  CO3AaBaTh  KOMIICHCAMOHHOE  MArHMTHOE 1OJ€ C  HEOOXOOMMBIMH  IPOCTPAHCTBEHHBLIMH
XapaKTepHCTHKaMHK. JUIs pellleHus 3a7a4M aKTHBHOTO JKPaHHPOBAaHHs MArHUTHOTO MOJS HEOGXOAMMO ONPENENHTh
MPUHIMIBL YIPABICHUA 3THMH HCTOYHMKAMH H CHHTE3UPOBATh YIPABIAIOLIYIO 4YacTh CHCTEMBl AKTHBHOTO
9KPaHMPOBaHUA MArHUTHOTO noyi. PazpaboTaHbl M M3rOTOBIIEHB! (H3UYECKHE MAKeThl Tpex(a3HOro TOKOMpoBOAa H
CHCTEM aKTHBHOIO SKPAaHHPOBAHHA MAarHUTHOTO MOJIT W IPOBEAEHBI UX 3KCHEPUMEHTAIbHBIE HcciaeaoBaHus. Ilpa
3aJaHHOK KOHQHUUYpaluH OGMOTOK YPOBEHb aKTHBHOIO JKPaHHPOBAHMSA HCKaXEHMH MarHWTHOTO NOAd B Makere
CHCTeMbI aKTHBHOT'O 9KPaHHPOBaHHs BO BCEM IPOCTpPaHCTBE pabodero MecTa COCTaBiIsIeT OKOMO 3.

PesynbTaTel  3KCOEPUMEHTANBHBIX  WCCHIENOBAHUN  MOATBEPKAAIOT  BOBMOXKHOCTh  JIOCTIDKCHHS — HEOOXOAMMOi
5 heKTHBHOCTH IKPaHMPOBAHUS LA obecnedeHus TpeGoBaHHil CaHUTapHBIX HOPM Ha paboueM MecTe BOJHM3H TOKOIPOBOLA
INEKTPOCTAHLHH. .

s noBeimieHHS 3¢QeKTHBHOCTH aKTHBHOTO DJKPaHHPOBAHHS MAarHUTHOrO NONA HO 3aIJaHHOIO YDOBHA
HeoOX0auMO, Tmpekae BCEro, PacCYUTaTh OOMOTKH AKTHBHOTO SKPaHHPOBAHHA, C MOMOLIBIO KOTOPHIX MOTCHUHAILHO
MOKHO JIOCTUTHYTh 3a[JaHHOTO YPOBHA AaKTHBHOIO OKDaHWUPOBAaHHS MAarHUTHOTO TONfA, a 33aTEM NOCTPOHTH
COOTBETCTBYIOLIYIO CHCTEMY aKTHBHOIO 3KPaHHPOBAHMUA.
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B.I. KY3HELOB, T.B. HIKITIHA, JI.€. TIEJIEBIH, L.B. BOBIVH, O.B. BOJIOUIKO, O.B. BIHIYEHKO,

A.A. KOTJIPOB
HaykoBo-TexHi9HHH eHTp MarHeTH3My TexHidHux 06’exTiB HAH Ykpainu

ExcnepuMeHTalbHe AOCTIDKEHHS MaKeTy CHCTEMH AKTHBHOTO €KPaHyBaHHS MArHITHOIO mojia Mo6aM3y
CTPYMONPOBOTiB ejeKTpocTanuiif. Po3pobGneHa MeToauMka €KCHEPHUMEHTAIBHOIO HOCTIKEHHS MaKeTa CHCTEMH
aKTHBHOI'O €KPAaHyBaHHi CHOTBOPEHb MATHITHOIO MO IPOMHCIOBOI YacTOTH MNOOJH3Y CTPYMOMpPOBOIB
€JIEKTPOCTAHMIH 33 JONOMOTOI0 KEPOBaHHUX JUKEpEeN MarHiTHOTO mojsd. Pe3ynbTaTH eKCIEepUMEHTAIBHUX HOCITIIKEHD
MiATBEPUKYIOTh MOXIIMBICTh IOCATHEHHA HEOoOXiqHOI e(peKTUBHOCTI €KpaHyBaHHA M1 3a0e3rmedeHHs BHMOT
CaHITapHHX HOpPM Ha po6GodyoMy Micui NoOGIU3y CTpYMONpONpoBOIiB enekTpocTanuii. I[IpusBemeni pesynbTaTH
€KCIEePHMEHTATBHUX JOCITIKEHb MaKeTa CHCTEMH KOMIEH A1,

Kiiouoei cnoea: maznimue none npomuciogoi uacmomu, cmpymonpoeoo, cucmemd aKMUBHO20 EKPAHYBAHHA,
MaKen, eKCnepuUMeHmansHi 00CHiOHCeRHA.

B. KUZNETSOV, T. NIKITINA, D.E. PELEVIN, I. BOVDUI, A. VOLOSHKO, E. VINICHENKO,
D. KOTLYAROV
Magnetism of Technical Objects Science and Technology Center of the National Academy of Sciences of Ukraine

[
Experimental Research of the Prototyping System of Active Screening of Magnetic Field Near Power Stations
Bus. In the Magnetism of Technical Objects Science and Technology Center of the National Academy of Sciences of
Ukraine theoretical and experimental researches of external magnetic field of power-stations equipment is performed. It
is shown, that the basic sources of magnetic field by frequency 50 Hertz are power stations bus units, which create a
magnetic field by 3-5 times exceeding a maximum-possible level of modern sanitary norms and presents a health hazard
personnel. For reduction of level of magnetic field in the whole world the systems are developed of the active screening.
In the Magnetism of Technical Objects Science and Technology Center of the National Academy of Sciences of
Ukraine physical models are made of three-phase power stations bus and system of the active screening of magnetic
field on the job position near the power stations bus. In the area of compensation of distortion of magnetic field the
guided sources are placed of magnetic field, oriented in space definitely. Of synthesis of the system of the active
screening of magnetic field of industrial near the power stations bus a synthesis is the first step of sources of handling
magnetic field, by which potentially it is possible to create a magnetic field with the required spatio-temporal structure.
The prototyping system of the active screening consists of five compensative puttees, engulfing job position and
forming a compensating magnetic field. General approach is developed to the decision of task of the active screening of
magnetic field on the job positions near the power stations bus, securing a theoretical decision of task of synthesis of the
2uided sources, able to create a compensative magnetic field with the necessary spatial descriptions. For the decision of
:ask of the active screening of magnetic field it is necessary to define control principles by these sources and synthesize
aandling part of the system of the active screening of magnetic field. We developed and made physical models of three-
ohase power stations bus and systems of the active screening of magnetic field and their experimental researches are
conducted. Results of experimental researches confirm possibility of achievement of necessary efficiency of screening
-or providing of requirements of sanitary norms on the job position near the power stations bus.
KRey words: magnetic field of industrial frequency, power stations bus, active screening system, model, experimental
researches.
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