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3ACOBHU KEPYBAHHSA MAT'HITOPE3SUCTUBHUM
HNEPETBOPIOBAYEM AKTHUBHOI IOTYKHOCTI

Bynmecmepi B.C., Cmonsninog B.I'., Bumszaneyv A.1.

MarnitopesuctuBHi neperBoproBaui (MPII) aktuBHOI moTyxHOCTI Ha (e-
POMArHITHUX IUIIBKAaX 13 NEPMAJIOEBUX CTPYKTYp B HOpPIBHSHHI 3 HAIIBIPOBII-
HUKOBHMHM CTPYKTypamu [1] MaroTh Ha JiBa MOPAJIKH OUIbII BUCOKY UYTIIUBICTD,
Ha TPHU MOPSJIKM MEHLIY TEPMOEJIEKTPOPYIIIHY CHIIy Ta BiJICYTHICTh BUIIPSIM-
JIeHHs! curHaliB Ha kKoHTakTax. KepyBanus MPII B niamna3oHi 4acTOT MOKIMBO
3IACHIOBATH €JIEKTPUYHUM IIISAXOM 32 PaXyHOK 3MIHM HaIlpY>KEHOCTI IigMmar-
Hidytodoro noss H,, sika BIANOBiJAa€ 30HI (PEPOMArHiTHOr0 Pe30HAHCY IUIIBKH.

3amava qochiIKeHHs moisirae B po3poOii 3aco6iB kepyBanHs MPII aktuBHO1
HNOTYXHOCT1 CEpPEAHIX YacTOT 3 BUKOPHCTAHHSIM CXEM rajbBaHIYHOI PO3B’SI3KH
Ta NOTYKHUX HAMIBIPOBIJHUKOBUX EJIEMEHTIB 1 BHU3HAYEHHS CHEKTPAIbHOTO
CKJIaJly KEpYIOUMX CUTHAJIB.

TeopeTuuHi BUKJIAAKH

B cknani cxemu kepyBanus MPII 3Haxonatbcst iHBEpTOp HApyrul 3 MOJI-
JBHUKOM 1 1HBEPTOP CTpyMy, puc. 1, ne 1 — kamopumeTpudHa rojiBka BUMIPIO-
Baya MOTY>KHOCTI; 2 —BoabT™MeTp; C1, C2 — 61oKyBayibH1 €MHOCTI; R1, R2 — 110-
TUIBHUK Harnpyru; V1 — renepatop cuHycoiganbHoi Hanpyru; V2, V3 — renepa-
Topu "mMeanapi". [Ipu rapmMoHiuHIi CHUHYCOITANIbHIN HaNpy3i B JiHIT epenayi,
1HBepTOBaHUM curHai [2], puc. 2, 3 BUXOJy 1HBEPTOpA HAMPYTH TMOJIAETHCA HA
enekTpuunuii Bxig MPII 1 B TpuronomerpuuHiii popmi Ma€e BUTIISI:
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IuBeproBanuii curnan Ha marHitHomy Bxoai MPII 3 Buxoay iHBepTopa

CTpyMY:
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ne I —aMIuiiTyaa cTpyMy B JIiHIT nepenadi, A; ®,, ¢ —4acrora i ¢a3za iHBepTO-
BAHOTO BHCOKOYACTOTHOTO KOJIMBaHHS (MeaHIpy), pan/c 1 pan BiamnoBinHo;
@, — 4acToTa 1 (pa3za HU3bKOYACTOTHOI'O KOJIMBAaHHA, 'l 1 pax BIANOBINHO; @,,,
— 3CyB (pa3u Mi>K Mar”HiTHUM I0JE€M 1 HAMarHiueHiCTIO Yy MarHiTHIM IUIiBLI, paj;
k,(n®w, £()) — KOMIUIEKCHUI KOe(DILIEHT nepeaayi M0 MarHiTHOMY IOJIIO JAJIs
OOKOBHX YacToOT, 1/M.

Bxignai curnanu, sxi mogaroTbess Ha MPII, MaroTh Tiabku AB1 OOKOBI Yac-
TOTU 0€3 LEeHTPaIbHOi, TOOTO MEePETBOPIOBAY MPALIO€ SIK OaJaHCHUIA 3MIlTyBad.
Ockuibku Q << @, 13aCTOCYBABIIN YCEPEAHEHHS B JIIHIMHOMY HAOJIM>KEHH1 AJIs
OOKOBUX YacCTOT MPUUMEMO, 110 KOMILIEKCHI Koe(]illleHTH nepeaadi BiIHOCATh-
Csl 10 IHBEPTOBAHOTO CUTHAITY HAIIPYTH 1 CTPYMY BIJHOCHO KOXHOI TapPMOHIKH.

Interpytoun 3a mepion T no6ytok V(t)x h(t) mns mepmioi i TpeTwoi Tap-
MOHIK B BHpazax (1) 1 (2) Ta BpaxoByIOUH aHI30TPOII0 MAarHiTOONOPY, OTpUMa-
€MO BUXI1JIHY Hanpyry 3 MPII:
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ne Ap/p — aHi30TPOIIis MArHITOONOPY; P— MUTOMHUIA OIip IUIiBKU, OM-M.

AHani3 migiHTerpaibHoro Bupasy (3) mokasye, 10 OCTaHHIA KOMIIOHEHT
Ma€e aMmIunTyay Ha 95% MeHily, HDXK MOCTIMHA CKJIaJ0Ba BUXIJHOTO CUTHAIY.
Takum 4uHOM, KPIM MOCTIMHOT CKJIaI0BOI 1 AEB’ATU CKJIAJOBUX CIIEKTPY 3 BUCO-
KMMH 4acToTaMu 2,, 40,, 6®,, 20,£2Q,40,£2Q, 6 ®,£2Q oTpUMaHO
OJIHY CKJIQJIOBY 3 OJHIEI0 HU3BKOIO YaCTOTOKO 2.
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Bknan B mocTiiiHy CKJIaJoBY Ja€ TUIbKM KBaJpaT KOXKHOI CHEKTPaJIbHOI
CKJIaZ0BOI. BpaxoByroun ycepenHEHHs, OTPUMAEMO 3arajbHUNA BUPA3 IS I10-
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CTIWHOI CKJIaJI0BO1 aKTUBHOT IOTY>KHOCTI:
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¢ilieHTa NMepeTBOPEHHSI, IKUN € OCTIHHOI BETMYMHOIO ISl 331aHOTO 1HBEPTO-
BAHOI'O CUTHAJIY Ta MOJUIbHUKA HAanpyry, 1/m. [lapamerpu noainbHUKa HANPYTH
nia10paHi TAKUM YHHOM, 1100 KOMIIEHCYBATH 3CYB (pa3H Mi’K MarHITHUM IOJIEM 1
HaMarHi4eHICTIo y (GepOMarHiTHIM MBI, TOOTO @,,, = —Qy-

CxeMoTexHIYHA peaJtizallisi By3JiB KepyBaHHS

Posrasnytnii By3zon kepyBaHHs MPII, 3 BHKOpHCTaHHSIM CHUMHUCTOPIB B
SIKOCT1 BUKOHYIOUMX €JIEMEHTIB, JJII MOCTOBHX CXEM IHBEPTOPIB HANpPyTH Ta
CTpyMy, IpeacTaBieHo Ha puc. 1. CucreMu KepyBaHHA Ha JIOTITYHUX MIKpOCXe-
Max MarThb OIHOIOJISIPHE IMO3UTUBHE JKEPENO, Hanpukiag +5 B, a cumucrop
NEPEMHUKAETHCA 13 3aMKHEHOTO CTaHy Y MPOBIJIHUNA HEraTMBHUM IMOTEHLIAIOM,
KU MOJIA€THCS Y KOJIO KEPYIOYOTO €JIEKTPOAY BIIHOCHO aHOLY.

Herarupuuii moTeHIiag Kepyrodo-

Pe e Vi r0 CUTHAJy peajli30BaHO 3a JOMOMOTOIO
333335013 ¢ b vsi °1  By3Jda BHCOKOi YacTOTH, PUC. 3, SKHH
¢ vEl ,  CKJIQJIa€ThCs 3 F€HEpaTopa TaKTOBUX 1M-
il V2 NyJbCiB, SIKUUA (opMye TMOCHTIOBHICTh
; Uer HECUMETPUYHHUX IMIYJIbCIB, IO TOCTY-

v VTn NaloTh Ha MOJAUIBHUK, CUTHAIU 3 SIKOTO

¢ o " KepyIOTh KOMYTYIOUMMH TPaH3MCTOPaMH
LH_VE” .1  HABaHTQXCHUMU HA BHMCOKOYaCTOTHHUMU

VDn tpanchopmarop 7V1. BucokouacToTHuM

Vi tpanchopmarop TV1, puc. 3, 3i0panmii

Puc. 3 Ha geputoBomy ocepai 2000HM, uucno

BTOPUHHUX OOMOTOK SIKOTO BH3HAYA€Th-
Csl KUTBKICTIO BBIMKHEHHMX HaBaHTaXeHb. PopMa BUXIIHOI HAMPYTH By3ja BUCO-
KOi YaCTOTU MAa€ HYJIbOBY IMOJMYKY, NIl BUKIIIOUEHHSI BUIAJKY OJHOYACHOTO
BIIKPUTTSI 000X KOMYTYHOUHUX TPAH3UCTOPIB, MiJ Yac Mepexoay uepes Ky Bij-
OyBaeTbCsl PO3CMOKTYBAHHSI HOCIIB y 0a3l TpaH3UCTOpaA, SIKUM 3aKPUBAETHCS, a
THIITUH 13 3aTPUMKOIO, BIJIKPUBAETHCA.

Po3po6enuii By301 BUCOKOI 9acCTOTH JIO3BOJISIE 3HAYHO IMOKPAIIMTH Baro-
rabapuTHI MOKa3HUKH 3aC001B KEpyBaHHS Ha CUMUCTOpPAX Ta BUKOPHUCTATH HOTO
npu po3poOrl MOAIOHUX BY3MIB 3 PI3HUMHU MOTY>KHUMU BUKOHYIOUMMHU HarliB-
IpOBITHUKOBUMU eneMeHTaMu [3]. Kpim Toro, By30i1 KepyBaHHSI CUMUCTOpPaMH,
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puc. 3, 3a0e3neuye MIHYCOBUUM MOTEHIIa]d HAa KEPYIOUOMY EJIEKTPOJl BIAHOCHO
aHOMy, JIUISl MOTO BMHUKAHHS 1 BAMUKAHHS MPU 3MEHIIIEHHI aHOIHOTO CTPyMY JI0
BEJIMYMHM MCHINOT CTPYMY YTPUMaHHS TIPH 3MiHI IMOJISPHOCTI aHOIHOT HAPYTH
[4]. BropunHi 06MoTKH TpaHchopmaTopa TV1 BUKOHaHI 13 cepeHBOIO0 TOUKOIO.
Hiogu VD11 VD2 BUNIpsAMISIOTh BUXIAHY HANpyTry By3ja BUCOKOI YacTOTH, sKa
Kpi3b TpaHzuctop V71, nomaerbes Ha aHoa cumucropa VS1. KepyBauus VTl
3MIMCHIOETHCS KPi3b "onTpoHHy" po3B’sizky VE1, sika pazom 3 TpaHchopmaro-
pom TV1 3a0e3neuye rajbBaHIYHY PO3B’A3KY JIOTIYHOT YACTHHH CXEMH BiJl CH-
noBoi. [Ipu po3poOiri By3miB KepyBaHHS MOXKYTh BUHUKHYTH OOMEXEHHS T10 Ya-
CTOTI KOMYyTaIlii, TOMY CJIiJI IPOBECTH JIOCTIPKEHHS €JIEeMEHTHOI 0a3u, 10 BH-
KopuctoByeThesa. Hanmpuknan, muist "ontponHoi" po3s’sizku AOT101AC, puc. 3,
Ha yactoTi 600 'l 3anHINA QPOHT IMIYTIBCY KEPYBaHHS Ty’Ke€ 3aTSATHYTHIM, a IPU
OUTBII BUCOKIM YacTOTI ONTPOH HE BCTUTa€ BUMKHYTHCS 1 Tpauzuctop V71 3a-
JHIIAETHCS BBIMKHYTHM. TakuM 4WHOM, HU3bKOYACTOTHA CKJIAJ0Ba TapMOHIU-
HOTO CHTHANy, KM aHai3yeThCs, 100pe KOMYTYEThCsl cuMUCTOpoM. [Ipu Bu-
O0opl cUMHCTOpa Ta BIAMOBIIHHUX €JIEMEHTIB ONTPOHHOI PO3B’SI3KM HEOOXITHO
3a0e3MeunT KOMYTAIllI0 1 BUCOKOYACTOTHOI CKJIaJ0BOi. 3aCTOCYBaHHS CHUMHUC-
TOPIB B SKOCT1 €JIeMeHTHOi 0a3u By3na kepyBaHHsS MPII He oOMexyr0Th MOX-
JIMBOCTI PO3POOKH 3 BUKOPUCTAHHSIM 1HIIOT €JIEMEHTHOI 0a3u, 30KpemMa Oirmosis-
PHUX Ta MOJHOBUX TPAH3UCTOPIB.

Ha puc. 4 naBenena po3poOiieHa MPUHIIMIIOBA CXeMa By3ja KepyBaHHS
OIMOJIIPHUM TPAH3UCTOPOM 3 AKTUBHUM 3aIHPAHHSIM.
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B skocTi enemeHTa rayibBaHIYHOI PO3B’SI3KM BUKOPUCTAHUM OMTOEIEKT-
poHHMII Tiepemukau: iHBepTOp DD1 (293 cepis) — 3abe3mnedye 4acToTy mepe-
MuKaHHs 10 25 k['11, mepeTBoproBay piBHS Ha enemeHntax DD2, R1,2 Ta miacu-
moBad DD3 (mikpocxema 511 cepii) 3abe3neuye dhopmyBaHHS ABOTOISIPHOTO
CUTHAITy KepYBaHHS, STKUHA T1ACHIIOETHCS TPAH3UCTOPHUMHE KITFOUaMU Ha eJeMe-
urax C1, R3-R10, VT1-VT3.
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J7is G1INONSPHOTO TPAH3UCTOPA, PHC. 5 a, IKUN JO3BOJISIE KOMYTYBAaTH 3HAUHI
BEJIMUMHU CTPYyMY Ta HANpyTH, [ 3aN00ITaHHS Ty’Ke TITHOOKOMY 3CYBY B 00-
JacTh BIJICIYKH, 0a3a-eMITEpHUI Mepexi IIyHTOBaHUM niogoM VD1 B 3BOpOT-
HOMY BBIMKHEHHI, TOMY MIHYCOBHI MOTEHI1a] OOMEXY€EThCS MAIIHHIM Hampy-
TU Ha BIAKpUTOMY Aioni. Jlyist 3a0e3nedeHHs] 0OJHAKOBUX 3HAYE€Hb CTPYMY, KPi3b
napajesnbHO 3’€HaH1 TPAaH3UCTOPHU, B KOJIO eMiTepa YBIMKHEHI HU3bKOOMHI pe-
suctopu. Pesuctopu R1 Ta R2 3abe3nedyloTh J0JATKOBE 3MIilICHHS Oa3a—
eMITEepHOro nepexoy Tpansuctopa V7T1.

JIJ1st TOJIbOBOTO TPaH3UCTOPA, pUC. 5 0, B KOJO 3aTBOP—CTIK YBIMKHEHI JIBO-
aHOJIHUU cTaOUTITpoH VD1, sikuii oOMexye BEIMYUHY HAPYTH KEPYHOYOro CHUT-
HaTy, a pe3uctop R1 odMexye BXIIHUI CTPyM.

dopMyBaHHS CUTHAIY, PUC. 2, MOKJIMBO 3A1MCHUTH 3a TOTIOMOTOI0 MOCTO-
BOI cxeMu iHBepTopa. JKUBIEHHS SKOTrO Bi0OYBAa€ThCS 3MIHHMM CTpymMoMm V1,
puc. 1. Jlns #ioro pobotn BukopucTaHo ToBHICTIO kepoBanuil kimtod (ITKK),
SKHA CKIIQAA€ThCA 3 CXEMHU MOCTOBOTO BHIPSAMIISYA, B OJHY JlaroHalib SKOTO
BKJIFOUEHO TIOTYKHUW TPaH3UCTOp, a B

DD1.2
Bx | #—p——— 1 — 1HIIIa JlarOHaJIb SIKOTO BKJIIOYEHA B OJIHE
' s 13 ey iHBepropa. B skocti IIKK mox-
]1 B2 JMBO BUKOPHUCTATH O€3MOCepeIHbO Ccami
o nx . .
Bx2o—s TPaH3UCTOPH, SKIIO HA BXOJl IHBEpTOpa
Puc. 6 BBIMKHYTH MOCTOBHMM BUIIPSIMJISIY.

[Tpu po3poOiii MOCTOBUX CXEM 1HBEPTOpa

BUHUKAE MPOOIIeMa HACKPI3HUX CTPYMIB Kpi3b 1Ba oJHOYacHO BBIMKHeHUX [TKK

onHi€el criviku. Bona Moxke BUHUKHYTH K T yac kepyBaHHs [IKK mpu omno-

YacHOMY iX BBIMKHEHHI, TaK 1 B MPOLEC] MEPEMUKAHHS TPAH3UCTOPIB 3 BIAKPHU-
TOT'O B 3aKPUTHUH CTaHHU.

AmnapaTHUM NIUIIXOM BUKIIOUUTH ogHouyacHe yBiMKHeHHs [IKK onHiei criii-

KM 1HBEPTOpa, 103BOJIsIE MpocTa OydepHa cxema, puc. 6, a HajAlliHe TepeMUKaH-

HSl TPAH3UCTOPIB OJHIET CTIMKM 1HBEPTOpA AOCATAETHCSA 33 PaXyHOK 3aTPUMKH

1o/1a4yl Kepyroyoro CUrHaily Ha HactynHui o uep3i BMukanns [IKK inBepTopa.
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BucHoBkn

BusnaueHo ckiiaoBi cnekTpy BuxigHoro curtainy MPII ta Bupa3 nis itoro
po3paxyHky. Ilokazano, 110 TepeTBOPIOBaY Mpaloe sIK OalaHCHUN 3MilTyBad,
OCKUIPKM CHUTHAJIM, SKI MHOJAIOThCS, MAalOTh TUIBKH JB1I OOKOBI 4YacTOTH 0Oe3
HEHTPAJIbHOI. 3aBIAKU po3po0JIeHUM 3ac00aM KepyBaHHsI, HA OCHOBI HaIlIBIPO-
BIJIHUKOBUX €JIEMEHTIB OTPUMAHO HeoOXiaHYy hopmy Hanmpyru kepyBanHs MPII
aKTUBHOI TOTYXHOCTI. 32 paXyHOK MOJYJIAILII "MeaHapy" CHHYCOinaaIbsHUM Tap-
MOHIYHMM CHUTHAJIOM MOXXHa 3HATH OOMEXEHHS Ha YacTOTy BHUMIpPIOBAIHHOTO
HU3bKOYACTOTHOTO CUTHAITy, BKIIIOUAIOYM TOCTIMHUMA CTPyM, IO JACTh 3MOTY
NIEPEHECTH BUMIPIOBAHHS HAa 3HAYHO HIDKYY YacTOTY 1 3pOOMTH MEPETBOPIOBAY
OUTBIII KOMITAKTHUM, BHACTIJOK 3MEHIIICHHS OJIOKYBAJIbHUX €EMHOCTEH.
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Bynmecmepi B.C., Cmonaninoe B.I., Bumseaneyv A.l 3acodu kepysanusa mazHimopezucmueHum
nepemeopiosauem aKmugHoi nomydycnocmi Posznsnymo 3acobu kepysanns MazHimope3ucmueHum
nepemeoplosaiem aKmuHOi NOMyiICHOCMi ma NpoaHaniz06aHo CNeKMPAalbHULl CKIAO Kepyiouux cue-
Hanie.

Kanrouosi cnosa: maznimopesucmusHuii nepemeopiosay, 8Y3iu KepyeanHs, akmueHa NOMYICHICIb.

Byumecmepu B.C., Cmonanunos B.I'., Boimseaney A.Y. Cpedcmea ynpasieHus mMazHumope3ucmue-
HbIM npeodpazosamenem aKmueHou mowHocmu Paccmompenvl cpedcmea ynpasnenus, onpeoener
CREKMPANbHbLL COCMAG U NOKA3AHA (POPMA KOMMYMUPYEMO20 CUSHANA MACHUMOPE3UCTIUBHO20 Npe-
0bpazosamenst AKMUBHOU MOUFHOCTIU.

Knwuogi cnosa: maznimopesucmusHuil nepemeoprogay, 8Y3nu Kepy8aHHs, AKMueHa NOMYNCHICHb

Vountesmeri V.S., Smolyaninov V.G., Vytiaganets A.l. Facilities of management magnetoresistive
transformer of active power Management facilities are considered, spectral composition is certain
and the form of xommymupyemoeo signal of magnetoresistive transformer of active power is rotined.
Key words: magnetoresistive transformer, active power
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