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HOBHWH NIAXIJ 10 PO3POEKU PEAKTOPA JIJISI EJIJEKTPOMEPEKHUX
IMPOTU3ABA/ITHUX ®LJIBTPIB HA BEJIUKI CTPYMHU

B. O. [IABJIOBCBKHH, 0. M. OPYEHKO, IO. O. TBEPJOXJ/IIB
Incmumym enexmpoounamixu HAH Vipainu, Kuis, VKPAIHA

AHOTALIA. Ilpoananizoseano oco6augocmi 6ucomosiieHtsi 00MOmMOK peakmopa 0Jis eleKmpOoMePeHCHUX NPOMU3A8AOHUX Qirbmpis
Ha 8enuKi cmpymu (cComui i mucsayi amnep), Hanpukiao, 3 dexkinvkox U-nodiOHux cecmeHmis KOJCHO20 6UMKaA, SIKi UpYOaioms 3 nio-
CKUX Memanegux Jucmie 3a6moguiku 3...15 mm, 6iON0GIOHUM YUHOM BUSUHAIOMb, POSMIULYIOMb HA 0CepOi [ KOJCHI 08a CYCIOHI cee-
MeHmu 3 €OHYIOMb Max, wod ymeopumu 6e3nepepsHy nociio08HICIb GUMKIG, SIKI OXONIIIOMb Kilbyese ocepos. Takoc npoananizo-
6AHI MEXHIUHI PileHHs, 8 AKUX O NIOGUYEHHSl SHYUKOCHT OOMOMKU MA CRPOUJeHHs MEXHO02I HAMOMYBAHHS 0OMOMKU HA MOPOi-
odanbHe 0cepost NPONOHYEMbCA 0OMOMKY Peakmopa 6UKOHY8Amu y 6ueiaoi oxczyma izonvosanux opomis. Ilokazana cknadnicms ma
3ampamuicme 6U20MOGIeHHst 0BMOMOK Gi0OMUMU CHOCO6AMU. 3aNPONOHOBAHO HOBY MEXHONIO2IIO 8ULOMOBIIEHHSL 0BMOMKU 3 GUKOP U-
CMAHHAM HEI30/Ib08AH020 DA2AMONCUILHO2O SHYUKO20 OPONLY, NPUYOMY diamemp KOiICHO20 opony y Odxceymi He nepesuuiye 0,5 mm.
B inwiti konkpemmiu popmi 6UKOHAHHA OdxHc2ym POpMyOms 3 00HO20 A60 0EKLIbKOX 0HC2YMI8 MeHuI020 Oiamempa, NPU4OoMy KOHCEH
oicaym MeHul020 diamempa CKIadaemvpcs 3 Opomis Oe3 izonayii i mae diamemp 6i0 1-20 00 5-mu mm, a 6iOHOWEeHHs Jlamempa
doicayma MeHuto2o diamempa 00 oiamempa opomie 6e3 i301yil, 3 AKUX CKIA0AEMbCS 0HCSYM MEHUWO020 Jlamempa, 3HAXOOUMbCsL 8
meancax 6i0 20 0o 40 oounuys.  Taxa mexwonois 00360J4€ 3HAYHO CRPOCMUMU | 30euledUmy npoyec HamMomyeaHHs 0OMOmMKU i
3 €OHAHHS KOHCHO20 KiHYsi 0OMOMKU 3 HAKOHEUHUKOM, A MAKONC 0OHOUACHO 00epicamu HAOIiHe 3 €OHAHHS KOJHCHO20 KIHYsi 00MOm-
KU 3 HAKOHEUHUKOM, sIKe 3abe3neuye MiHIManbHull nepexionuti Onip Mixe 06MOmMKOI0 Ma HAKOHEYHUKOM, [ RPUMBUOWUMU 6US0TNO G-
JIeHHSL PeaKmopa 8 YiioMy.

Knrwuoei cnosa: obmomra peakmopa, 0sxccym opomis; npomusasaowi inempu

A NEW APPROACH TO THE WORKING OUT OF A REACTOR
FOR POWER LINE FILTERS

V. PAVLOVSKYI, O. YURCHENKO, Yu. TVERDOCHLIB

Institute of Electrodynamics of National Academy of Sciences of Ukraine. Kyiv, UKRAINE

ABSTRACT. In the paper, it is analyzed features of production of reactor’s windings for heavy duty power line filters (designed for
currents of hundreds and thousands amperes), for example, of several U-shaped segments of every turn which are cut out of a flat
metal sheet with thickness of 2...5 mm; these segments are being appropriately bended, placed on the core and every two adjacent
segments connected to create a continuous sequence of turns that cover the core. Also it is analyzed technical solutions, in which it is
suggested to carry out the reactor winding in the form of insulated wires harness, with the aim of winding flexibility increase and
simplification of winding technology on the toroidal core. It is showed the complexity and high price of windings manufacture by
known methods. It is proposed a new technology of winding creation with using of bare multicore flexible wire, the diameter of every
wire in the wire harness not exceeding 0.5 mm. In other specific form of execution the wire harness is being formed of one or several
wire harnesses of smaller diameter, every wire harness of smaller diameter consisting of non-insulated wires and having the diame-
ter of 1 to 5 mm, the ratio between the diameter of wire harness of smaller diameter and the diameter of non-insulated wires which
consist the wires harness of smaller diameter being within 20 to 40 units. This technology allows greatly simplify the process of
winding’s winding itself and connection of every winding’s end with the tip, and simultaneously 10 get the reliable connection of
every winding’s end with the tip, providing the minimal transient resistance between the winding and the tip, and to speed up the
process of manufacturing the reactor as a whole.

Keywords: reactor’s winding; wires harness; power line filter

Beryn

Peaxropu 3 ocepasM LIMPOKO 3aCTOCOBYIOTHCS Y
CIIEKTPOMEPEIKHUX TpoTH3aBagHux ¢imerpax [1,2], y
cxeMax MepeTBOPIOBAadiB HAIPYTH 3 aKTHBHOIO KOPEKIIi€I0
koedimienta notykHocti [3,4] Ta y 6araThox iHIIUX BH-
najKax.

BuroroBnennst peaktopa 3 Tppboma abo 4OoTHpMa
0oOMOTKaMH sIKi pO3paxoBaHi Ha MPOTIKaHHS CTPyMYy Y
COTHI 1 THCSUI amnep, NOTpeOye 3aCTOCYBaHHS CIIeIiaib-

Hoi TexHouorii. Tak, BijoMa TopoigajnbHa KOTYIKA, SIKa
CKIIQIAETHCS 3 OCEPIs TOPOimambHOI POPMU Ta 3 JIEKiTb-
kox U-momiOHUX CErMEeHTIB KOXKHOT'O BHUTKA; CEIMEHTH
BUPY0aOTh 3 IUIOCKMX METAJCBHX JIMCTIB 3aBTOBIIKH
5..15 MM, BIANOBIZHUM YHHOM CETMEHTH BUTHHAIOTH,
PO3MIITYIOTh 1X Ha Ocepi 1 KOXKHi JIBa CYCiIHIX CETMEHTH
3’€IHYIOTh TaK, M00 YTBOPUTH Oe3MepepBHY MOCIHIIOB-
HICTh BHTKIB, SIKi OXOIUTIOIOTH KUTbIIEBE oceps [5].

© B. O. ITaBnoscekuit, O. M. IOpuenko, 0. O. Teepaoxiui6, 2019

Bicnux Hayionanvnozo mexuiunozo yHieepcumemy « XI11».
Cepis: Enekmpuuni Mawuny ma eiekmpomexaniune nepemeopens enepeii Ne20 (1345) 2019

129



ISSN 2409-9295 (print)

Jlo HeoMiKIB IbOT0 TEXHIYHOTO PILIEHHS MOXKHA
BIZIHECTH Te, 110 TaKe BUKOHAHHS OOMOTKH peakTopa Io-
TpeOye MEeKiNbKOX CKIAIHHUX Ta 3aTPATHUX €TamiB A il
BUTOTOBJICHHS.

Bimomi TakoX TeXHi4HI pIlIeHHS, B SKUX JJIS IIiJ-
BHIIICHHS THYYKOCTI OOMOTKH Ta CHpPOIIEHHS TEXHOJOTIi
HaMOTYBaHHS OOMOTKHM Ha TOPOifaIbHE OCEp.s MPOIOHY-
€TBCS1 OOMOTKY peakTopa BHKOHYBAaTH y BHTILIII JKTyTa
130JIbOBaHUX JIPOTIB.

JIKTyT MOXKe CKJIaJIaTHCS 3 OJHAKOBUX IPOBIIHHU-
KiB i MaTH crieniansHy Gopmy [6]. Hemonikom 1poro Tex-
HIYHOTO pIlIEHHS € CKJIAJHICTh Ta 3aTPaTHICTh omepaiii
1o (OpMyBaHHIO JDKTYTa, a TaKOX CKJIAJHICTH 3abe3re-
YeHHd HamIHHOrO 3’€IHAHHSI KOXXHOTO KIHIII OOMOTKH 3
HAaKOHEYHHKOM, SKE IOBMHHE MaTH MaJHi TepexiTHui
omip MK KiHIIEM OOMOTKH Ta KOPIYCOM HAaKOHEYHHKA,
00 CTPYyM CHIIOO IECATKHA-COTHI aMIiep, SIKuii Oyae mpo-
TIKaTH 0 OOMOTIII Ta HAKOHEYHUKY, HE CIPHYNHUB TIEepe-
TpiBaHHS OCTAHHBOTO.

JIKTyT MOXe CKJIaJIaTHCS 3 OJHAKOBUX TPOBIIHHU-
KiB THITy «IITHEHAPATY, SIKI OTOUYIOTh LIEHTPAILHUI TPO-
BIZIHUK OUIBIIOrO JiaMeTpa, MPUYOMY OCTaHHIH BHKOHA-
HUH 3 THyYKOr'O MaTepiaiy 1 Mae 3ariu0JIeHHs, po3Tallo-
BaHi 110 BCiii Horo noBxwuHi [7]. o HENOMIKIB IBOTO TEX-
HIYHOTO pIllIeHHS TaK0X MOXKHA BIJHECTH CKJIAJHICTh Ta
3aTPaTHICTH omepaniid Mo (GOpPMyBaHHIO DKIYTa, & TAKOXK
CKJIQIHICTH 3a0€3Me4YeHHs HaAIHHOTO 3’ €JHAHHSA KOXKHOTO
KIiHISI OOMOTKH 3 HAKOHEUHHKOM, K€ 3a0€31eUNTh MaIHit
MIEPeXiTHUHA OImip MiXK KiHIIeM OOMOTKH Ta KOpPIIyCOM Ha-
KOHEYHHKA.

Haii0inpm ONM3pKUM TEXHIYHHM PIIICHHSAM € pe-
aKTOp 3 TOPOINAILHUM OCEpsAM, SKUH MICTUTH Ocepls
KiJIbLIeBOi (popMH Ta 0OMOTKY, L0 CKJIAAETHCS 3 JKTyTa
130JIbOBAHMX JIPOTIB TUMY «JTiTHEHApPAT» [8].

HenomikoM IbOT0 TEXHIYHOTO DILlIEHHSI TAKOXK €
CKJIaIHICTh 3a0e3Me4eHHs] HalifHOTO 3’ €AHAaHHS KOXKHOTO
KIHISL JDKTYTa 130JIb0BaHUX APOTIB 3 HAKOHEYHHUKOM, SIKE
Ma€e Maldi TEpexiHUH omip MiK KiHIIEeM OOMOTKH Ta
KOpIycoM HakoHe4HrKa. CKIamHICTh CIPUYMHEHA THM,
110 Hepe]| HaJsTaHHIM HaKOHEYHHWKa Ha KiHEeUb /DKIYyTa 3
TOHKHX 130JJbOBaHUX IPOTiB, SKUM OOMOTYIOTH OCep.s, i
00)KMMaHHSIM UWIIHAPUYHOI YaCTWHM HAaKOHEYHUKA Ha-
BKOJIO KiHIIEBOi YaCTHHH JKI'yTa, KiHELb KOXXHOTO 3 Je-
CATKIB 1 HaBITh COTEHb TOHKHX JIPOTIB B JDKT'YTi MOTPIOHO
PETENbHO OYUCTUTHU Bifl 130JIS1Ii].

OuncTKy 13011 B IKTYTi APOTIB THUITY «JIITHEH-
JpaT» MOXHa BUKOHATH 3aHYPEHHSM KiHIS JDKIyTa Y
KOHLIEHTPOBAHUII PO3YMH KHUCJIOTH abo0 CIenialbHOro
¢utocy, BUTPHUMYBAaHHSIM Yy IIbOMY DPO3YMHI BIPOJIOBXK
JIEKUIBKOX XBWJIMH, HACTYIHHX IIPOMHBKH, KOHTPOIIO
SIKOCTI Ta MPOCYIIKH KiHIA JukryTa. Taki oneparii € goc-
TaTHBO CKJIQJIHUMH TEXHOJIOTIYHO Ta MOTPEeOYIOTh J0/aT-
KOBHMX MaTrepiaJIbHUX 3aTpar i JO0JaTKOBOTO OO0JaJHaHHS
JUTA 3aXUCTY AMXATBHUX IIIAXIB 1 04el omeparopa Bif il
KHCJIOTHHUX BUIIAPOBYBAHb (BUTSKHA BEHTHJIALIS TOIIIO).

SIKI0 1307IA11isT KOYKHOTO 3 IPOTIiB Y JUKTYTi T03BO-
JIsi€ 3aTyXKyBaTH TaKWi JpiT 0e3 MOmepeaHbOi OYHUCTKH,
TO Ui 3a0e3MedeHHs] Majoro IMEepexiJHOTO Omopy MiX
KIHIIEM JDKTYTa 1 HAKOHEYHHKOM HEOOXiJHO Tepen Hass-

TaHHSIM HaKOHEYHMKA 3ayIUTH KiHEelb BCbOTO JDKIYTa,
HE JIOIYCKAarOYH HESIKICHOT'O 3aJTy)KyBaHHS OKPEMHX JpO-
TiB JpKTyTa. Taka omepartisi TAaKOX € JOCTaTHBO CKIIaJHOIO
TEXHOJIOTIYHO, TAKOX MOTpedye 3aCTOCYBAaHHS BHUTSDKHOI
BEHTIJIALI] 1 HE TapaHTye SKICHOTO 3aITy>KyBaHHS ITPOBiI-
HUKIB BCEPEAMHI JKTyTa.

SAxmo i3omMiro Oyae OYMIIeHO He MOBHICTIO, a00
B TPOIIECi OYUCTKU JeAKi APOTH OYOYyTh MOIIKOMIKEHi (1X
niamerp 3a3Buuail cknamae 0,05..0,15 MM, a 3aranmpHa Ki-
JIBKICTB JIPOTIB y JUKTYTI MOXKE CATATH JEKIJIBKOX COTEHB),
TO 1€ 3MEHIIUTh CyMapHY IUIOILY IONEPEYHOT0 Mepepizy
OOMOTKM peakTopa i, BiJIOBITHO, 3POCTE IIIIBHICTH
CTpYMY Ta IeperpiB HakOHeuHHKa. BpaxoByrouu, 1o ue-
pe3 KOXKHY 3 TphoX a00 YOTHPHOX OOMOTOK TaKOTO peak-
TOpa MPOTiKae poOOYH CTPYM Y COTHI Ta HaBITh THCAUI
amrep BIOPOIOBXK NIECATKIB TOAWH, TO 3TaJaHUH HeperpiB
MOJKE CTaTH MPUIHHOIO CePHO3HOI aBapii.

Merta poboTn

CTBOpeHHS OOMOTKM peaxkTopa, B SKIi 3aBISKH
BUKOPHCTAHHIO 0araToXXWIBHOTO HEi30JIbOBAHOTO APOTY
JIOCSITAa€ThCS HOBUM TEXHIYHUI pe3ysbTaT - CIPOIIEHHS
Ta 3JCLIEBJIEHHA TEXHOJOrIl 3’€IHAHHA KOXXHOI'O KIHIISA
OOMOTKH 3 HAaKOHCUYHHKOM, SIKE 3a0e3MeYnTh MiHiMallb-
HUH TIepeXiTHUHA omip Mi 0OMOTKOIO Ta HAKOHECUHUKOM,
a TaKoXX NPUIIBUAIICHHS BUTOTOBJICHHS peakTopa B Ii-
JoMYy.

[NocTaBnena 3amava BHPILIYETHCS 3aBISKH TOMY,
0 Y BiIOMOMY TEXHIYHOMY pillleHHi, sSIK€ MiCTHUTH Ocep-
Il TOPOigambHOi GopMH 1 OOMOTKY y BHTIIAAL IKTyTa 3
JPOTiB, JUKI'YT ()OPMYIOTH 3 HEi30JIbOBaHHX JPOTIB, MPH-
4OMY JiaMeTp KOXKHOTO JIPOTY y JKTYTi HE IEPEBHUILYE
0,5 mm [9].

B iHmiit koHkperHiil (OopMi BUKOHAHHS JDKTYT
(GhopMyIOTh 3 OJHOrO ab0 MEKITBKOX JIKTYTIB MEHIIIOIO
JiaMeTpa, NMpPUIOMY KOXKEH [DKI'YT MEHIIOro JliamMeTrpa
CKJIaJIa€ThCs 3 APOTIB Oe3 130JsMii, i Mae miamerp Bix 1-ro
JI0 5-TW MM, a BiJHOIIGHHS JiaMeTpa JKTyTa MEHIIOTOo
niamerpa o AiaMeTpa ApOTiB Oe3 i30MAIil, 3 AKX CKJa-
JIA€ThCS JUKTYT MEHIIIOTO JliaMeTpa, 3HaXOJUThCS y MeKax
Bix 20 1o 40 oqUHUI.

[lle B onHiii KOHKpeTHIN (OPMI BUKOHAHHS B KO-
CTi JUKT'yTa MEHILOTO JliaMeTpa BUKOPUCTOBYIOTh CTaH/a-
PTHUIT OaraToXWJIbHUN THYYKHI HE130J1bOBaHUI IPOBIX

tumy [T (TY V 27.4-02970197-002:2006).
OO0roBopeHHs pe3yJbTaTiB

[NopiBHSUTEHUI aHAII3 BIIOMIX TEXHIYHHX PIllICH
MOKa3ye, IO 3alpOIIOHOBAHUI METOJ BUTOTOBIICHHS O0-
MOTKH PEaKTOpa JI03BOJISIE 3HAYHO CIIPOCTHUTH 1 3ICIICBU-
TH TEXHOJOTII0 3’€HAHHS KOXXKHOTO KIHII OOMOTKH 3
HaKOHEYHHKOM, SIKe 3a0e3MeunuTh MiHIMAJIBHUN Tepexij-
HUH OMip, a TAKOX MPHIIBUAIIMTA BHTOTOBJICHHS PEak-
Topa B ioMy. Lle mOsACHIOETBCA THM, IO TEepes 00XKu-
MaHHSIM HaKOHEYHHKa HE TIOTPiOHO 3a JOMOMOIOK CKJla-
JMHUX TEXHOJIOTIYHMX Omepaliid BUIAIATH 130JIAIII0 Ha
KIiHITI KOXHOTO 3 COT€Hb TOHKMX MiTHHUX JAPOTiB, a00 3a
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JIOTIOMOT'OI0 1HIIMX TEXHOJIOTIYHUX ONepaliil 3aJ1y>KyBaTh
KiHI[ JOKTYTa 3 PU3UKOM 3aJIUIIUTH HE 3aTy)KEHUMH JPO-
TH BCEpEANHI KTYTA.

HaTomicTp Ha KiHEeUpb JKTyTa, SIKUH CKIAJa€ThCS 3
HEI30JTbOBaHUX JPOTIB miameTpoM He Oimbime 0,5 MM,
MOXHa 3pa3y micis GpopMyBaHHS JDKTyTa HaISTTH HAKO-
HEYHHK 1 00)KaTH OCTAaHHBOIO 3a JOIIOMOIOI0 BIAITOBIIHO-
ro iIHCTpyMEHTa.

[Tpn 06kMMaHHI HaKOHEYHHMKA HABKOJIO JDKI'YTa 3
TOHKHX HEI30JIbOBAHUX JIPOTIB BiNOYBAETHCS XOJOHE
3BapIOBaHHS IMX JAPOTIB BCEpPEIUHI HAKOHEYHUKA, 1 BOHU
NIEPETBOPIOIOTHECS HA MOHOJITHHH CTEP)KEHb, SIKHH CTae
OJTHMM LIJIMM 3 BHYTPIIIHBOIO IMOBEPXHEIO IMITIHAPHYHOT
YaCTUHHU HAKOHEYHHKA; OTXKe, ePEeXiqHUHA OIip MiX KiH-
eM OOMOTKH i HAKOHEYHHKOM Oyl MpakTUYHO BiACYT-
Hill, a TUIOIA TOMEepPeYHOro Iepepisy OOMOTKH 3aiu-
IIATHCS TAKOIO XK, KOO BOHA Oyna y JDKTYTi 10 OOXKH-
MaHHS HAKOHEYHHUKA.

Kpim Toro, hopmyBaHHS IKTyTa At OOMOTKH pe-
aKTOpa 3 TOHKHMX HEI30JbOBAHUX JPOTIB ab0 3 OJHOTO 41
JIEKIIBKOX JDKTYTIB MEHIIIOTO JiaMeTpa 3a0e3neuye ayxe
BUCOKY THYYKICTb JDKI'YTa JUII OOMOTKH peakTopa HaBiTh
npy wiowi nonepedroro mepepizy 50..100 mm?, mo Big-
MOBila€ OE3MEYHOMY MPOTIKAHHIO Yepe3 0OMOTKY po0o-
yux ctpymis cuitoro 200...500 ammep i Oinbimie. Taka Bu-
COKa THYYKiCTh OOMOTOK peaKkTopa NpU HEBEIHKil TOB-
KWHI JDKTYTa 17 OfHi€T 0OMOTKM (BOHA 3a3BHYall CKJa-
nmae 1,5...2 M) mo3BOJIS€E JIETKO HAMOTYBATH iX Ha OcCepas
KUTBIIEBOI (hOPMU HABITH BpY4YHY, O3 pU3UKY MEXaHIIHO-
ro TONIKO/DKEHHSI KPUXKOTro (DEpUTOBOTO OCepis, sKe
YaCcTO 3aCTOCOBYIOTh Y TAKUX PEaKTOpax.

[305A1if0 MK BUTKaMH OoAHiel OOMOTKH Ta 130J1s-
Lif0 MiX OOMOTKAaMH JIETKO 3a0€3IEYUTH BiIOMUMH Me-
TOJJAMHU: 3aCTOCYBAaTH THYYKY TOHKOCTIHHY TPYOKY Bif-
MOBIIHOTO JliaMeTpa 3 MOJIBIHIIXJIOpUAY a00 iHIIOro
I30JISILIHOTO MaTepiany, SKy IMOTpiIOHO HATACHYTH Ha
JUKTYT TIepesl HOro HaAMOTYBAHHSM Ha OCepjisi, 3aCTOCYBa-
TH 130JIAMIAHI TPOKITAIKA MiX BUTKAMH OJHI€T OOMOTKH
a00 Mik 0OMOTKaMH peaKkTopa TOIIIO.

BucHoBkH

Takum unHOM, (OPMYBaHHS JHKIYTa AT OOMOTKH
peakTopa 3 TOHKHUX HEi30JbOBaHUX IPOTIB J03BOJIIE J0O-
CATTA HOBOTO TEXHIYHOTO PE3yJbTaTy — CIPOCTUTH Ta
37CIIEBUTH TEXHOJOTIIO 3’ €IHAHHSA KOXKHOI'O KiHIs 0OMO-
TKH 3 HAKOHEYHHKOM, sIK€ 3a0€3MMeYnTh MiHIMAIbHUHN ITe-
pexizHuiA orip MiX KiHIIEM OOMOTKHM 1 HAKOHEYHHKOM, a
TaKOX MPUIIBHIIIATH BUTOTOBIICHHS PEaKTOPa B LIJIOMY.

Cnucoxk Jgiteparypu

1. Ozenbauch, Richard, Lee. EMI Filter Design. Second Ed.
Marcel Dekker, Inc. New York, 2001.

2. Wang, Shuo. Developing Parasitic Cancellation Technolo-
gies to Improve EMI Filter Performance for Switching
Mode Power Supplies / S. Wang, R. Chen, J. Van Wyk, et
al. // IEEE Trans. On Electromagnetic Compatibility. —

2005. - 47, no. 4. - p. 921-929. - doi:
10.1109/TEMC.2007.902191.

. I'ypin, B.K. 3MeHIIeHHS KOHAYKTHUBHUX 3aBaj] Ha BXOIi Tpa-
H3HUCTOPHHUX IEPETBOPIOBAYIB 3 HAKONMHUYYBAJBHUM JpOCe-
neMm / B.K. T'ypin, B.O. ITaBaoBcbkuii, O.M. FOpuenko //
Texniuna enexkmpoounamika. — 2016. - Ne 4. — C. 50-52.

. Wang, Shuo. Common Mode Noise Reduction for Power
Factor Correction Circuit With Parasitic Capacitance Can-
cellation / Wang, Shuo, Lee, Fred // IEEE Trans. On Elec-
tromagnetic Compatibility. — 2007. — 49, no. 3. — p. 537-
542

. Patent JPS63272020(A) — 1988-11-09; Toroidal Coil Device
and Manufacture Thereof, Muranushi Kazuhiko, HO1F
17/06; HO1F 27/28.

. Patent JP2014053397(A) -2014-03-20; Multi-Thread Spiral
Coil and Inductor Employing the Same; Okura Noriyoshi,
lida Minoru, Saito Koichi, HO1F 17/06; HO1F 27/28;
HO1F 5/00.

. Patent JP2009181760(A) — 2009-08-13; Electric Wire, Litz
Wire and Winding; Ko Yoshio; Ikeda Chisato, HO1B 5/08;
HO01B 7/00; HO1B 7/30; HO1F 27/28.

. Patent JP2017147288(A) -2017-08-24; Toroidal Coil; Kana-
zawa Shuichi; Sonehara Makoto; Sato Toshiro, HO1F
17/06; HO1F 27/28.

. B.O. INaBsioBebkuii. [Tarenr Ne 131325 Ha xopucHY MOZETh
«O6moTKa peaktopa 3 ocepasm». MIIK HOLF 17/06.
10.01.2019. Brom. Ne 1.

References (transliterated)

. Ozenbauch, Richard, Lee. EMI Filter Design. Second Ed.
Marcel Dekker, Inc. New York, 2001.

. Wang, Shuo. Developing Parasitic Cancellation Technolo-
gies to Improve EMI Filter Performance for Switching
Mode Power Supplies / S. Wang, R. Chen, J. Van Wyk; et
al. // IEEE Trans. On Electromagnetic Compatibility. —

2005. - 47, no. 4. - p. 921-929. - doi:
10.1109/TEMC.2007.902191.
Gurin, V.K., Pavlovskyi, V.O., Yurchenko, O.M.

Zmenshennia konduktyvnych zavad na vhodi tranzystornych
peretvoryuvachiv z nakopychuvalnym droselem. Techn.
Electrodynamika, 2016, 4, 50-52.

Wang, Shuo. Common Mode Noise Reduction for Power
Factor Correction Circuit With Parasitic Capacitance Can-
cellation / Wang, Shuo, Lee, Fred // IEEE Trans. On Elec-
tromagnetic Compatibility. — 2007. — 49, no. 3. — p. 537-
542.

. Patent JPS63272020(A) — 1988-11-09; Toroidal Coil Device
and Manufacture Thereof, Muranushi Kazuhiko, HO1F
17/06; HO1F 27/28.

. Patent JP2014053397(A) -2014-03-20; Multi-Thread Spiral
Coil and Inductor Employing the Same; Okura Noriyoshi,
lida Minoru, Saito Koichi, HO1F 17/06; HO1F 27/28;
HO1F 5/00.

. Patent JP2009181760(A) — 2009-08-13; Electric Wire, Litz
Wire and Winding; Ko Yoshio; Ikeda Chisato, HO1B 5/08;
HO1B 7/00; HO1B 7/30; HO1F 27/28.

. Patent JP2017147288(A) -2017-08-24; Toroidal Coil; Kana-
zawa Shuichi; Sonehara Makoto; Sato Toshiro, HO1F
17/06; HO1F 27/28.

. Pavlovskyi V.O. Patent Ne 131325 «Obmotka reactora z
oserdiamy. HO1F 17/06. 10.01.2019. Bul. Ne 1.

Bicnux Hayionanvnozo mexuiunozo yHieepcumemy « XI11».

Cepis: Enekmpuuni Mawuny ma eiekmpomexaniune nepemeopens enepeii Ne20 (1345) 2019 131



ISSN 2409-9295 (print)

Indopmauisn npo aBTopis (About authors)

Ilaenoscvkuii Bonooumup Onexcandpoeuy — xaun. TexXH. HayK, CT. HayK. cHiBp., [HcTuTyT enekrpoaunamiku HAH Ykpainu, Kuis, Ykpaina;
e-mail: yuon@ied.org.ua.

Volodymyr Pavlovskyi — Candidate of Technical Sciences, Senior Researcher, Institute of Electrodynamics of National Academy of Sciences
of Ukraine, Kyiv, Ukraine; e-mail: yuon@ied.org.ua.

HOpuenko Onez Mukonaiioeuu — 1-p TexH. Hayk, 3aB. Bimminy Icturyry enexrpommuamikn HAH VYkpainn, Kuis, Ykpaina, e-mail:
yuon@ied.org.ua.

Oleh Yurchenko — Doctor of Technical Sciences, Head of Department of Institute of Electrodynamics of National Academy of Sciences of
Ukraine, Kyiv, Ukraine; e-mail: yuon@ied.org.ua.

Teepooxnié FOpii Onexcandposuy — Mol HayK. cuiBp., [ncruryt enexrpoaunamiku HAH Ykpaiuu, Kuis, Vkpaina; e-mail: yuon@ied.org.ua.
Yuriy Tverdohlib — junior Researcher, Institute of Electrodynamics of National Academy of Sciences of Ukraine, Kyiv, Ukraine; e-mail:
yuon@ied.org.ua.

Byow nacka, nocunaiimecs Ha yo cmammio HACMYRHUM YUHOM.

[aBnoBcbkmii, B. O. HoBuii miaxig g0 po3poOKH peakTopa Ui eIeKTPOMEPEKHHUX HMPOTHU3aBaIHUX (iIbTPIB Ha BENHKI
crpymi / B. O. IlaBnoscbkuii, O. M. FOpuenxo, ¥0. O. TBepaox.i6 // Bicnux HTY «XI1l», Cepis: "Enexmpuuni mawunu ma ene-
Kkmpomexaniune nepemeopenns enepeii. — Xapkis: HTY «XIII». — 2019. — Ne 20 (1345). — C. 129-132. — d0i:10.20998/2409-
9295.2019.20.18.

Please, cite this article as:

Pavlovskyi, V., Yurchenko, O., Tverdochlib, Yu. A new approach to the working out of a reactor for power line filters.
Bulletin of NTU "KhPI". Series: Electric machines and electromechanical energy conversion. — Kharkiv: NTU “KhPI”, 2019,
20 (1345), 129-132, d0i:10.20998/2409-9295.2019.20.18.

Todxcanyiicma, ccolnaiimecs Ha My CMamulo C1e0VIOuUM 00pasom:

IMaBaoBckmii, B. A. HoBelil mogxo k pa3paboTKe peakTopa JJIs CETeBBIX MOMEXOMOAABIIAIOINX (GHIETPOB Ha OObIINE
toku / B. A. IlaBnosckuii, O. H. ¥YOpuenko, FO. A. Teepaoxneé // Becmuux HTY «XIIH», Cepusi: Dnekmpuueckue Mauunol u
oneKmpomexanuueckoe npeobpasosanue suepeuu. — XappkoB: HTY «XITH». — 2019. — Ne 20 (1345). — C. 129-132. -
d0i:10.20998/2409-9295.2019.20.18.

AHHOTALTHA. [Ipoananusuposansvi 0COOEHHOCTU U320TO6LeHUs 0OMOMOK PeaKkmopa O Cemesbix NOMexonoo0dauux Quis-
mpo8 Ha Oonvuiue MOKU (COMHU U MbICAYU AMNED), HANPUMED, U3 HeCKOMbKUux ceemenmos U-nodobrotl gopmbl kaxcooeo eumka,
Komopble 8bipyoarom u3 niOCKUX MeMmaiiuieckux Iucmos momyunon 5...15 mm, coomeemcmeylowum oopazom uzaubaiom, pasme-
warm Ha cepoeyHuKe U Kaxcoble 084 COCEOHUX 6UMKA COCOUHAION MAK, 4moObl NOIYYUMb HENPePblHYI0 NOCIe008ameNbHOCHb
BUMKOB, 0XBAMbIBAIOWUX KONbYe6OU cepOeunuk. Takoce npoaHanu3upoeanvl mexHuyecKue pewenus, ¢ KOmopulx O NOGblueHs
2UbKOCmU 0OMOMKU U YRPOWEHU MEXHON02UU HAMOMKU 0OMOMKU HA MOPOUOATbHYLIL CepOeUHUK npediaeaemcs 0OMOMKY peaxmo-
Pa BbINONHANMDb 8 BUOE HC2YMA USOTUPOBAHHBIX NPOB0008. TIOKA3AHA CLONCHOCHTL U 3aMPAMHOCHb U32OMOBNEHUSL OOMOMOK U3BECHI-
HuIMU cnocobamu. TIpednodceHo HO8YI0 MEXHONOUIO U320MOBIEHUS OOMOMKU C UCTONb30BAHUEM HEUZOTUPOBAHHO20 MHO2OMCUTLHO-
20 2UOK020 NPOBOOHUKA, NPUYEM OUAMEmMP KAHCO020 NPOBOOHUKA & dceyme He npegviuiaem 0,5 mm. B Opyeou konkpemnou gpopme
UCNOTHEHUSL HC2Ym POPMUPYIOM U3 0OHO20 UNU HECKOTIbKUX HC2YMO8 MeHbUe20 Ouamempd, nPULEM Kaxcoblil Hc2ym MeHbule2o oua-
Mempa cocmoum u3 npoBOOHUK0E be3 usonayuu u umeem ouamemp om 1 00 5 Mm a omuowenue OUamMempa dHcayma menvuiezo oud-
Mempa K ouamempy npoeoOHUKOE He3 U30IAYUY, U3 KOTNOPBIX COCMABILEH JHC2YM MeHbule20 duamempd, Haxooumcs 6 npeoenax om 20
00 40 edunuy. Takas mexnono2us NO360JAem 3HAUUMENLHO YNPOCMUMb U YOUesUms NPOYecc HaMOMKY, U COeOUHeHUe KaHc0020
KOHYA 0OMOMKU C HAKOHEUHUKOM, A ThAKd#Ce 0OHOBPEMEHHO 0Oecneyums HA0EXCHOe COeOUHEHUe KAHCO020 KOHYA 0OMOMKU ¢ HAKO-
HEYHUKOM, KOmMopoe obecnequgaen MUHUMANIbHOE 3HAYEHUEe NEPeXOOH020 CONPOMUBTIEHUS MeHCOY OOMOMKOU U HAKOHEUHUKOM, U
VCKOpUMb U320MOGIEHUe PEAKmOopd 6 YeloM.

Knrouesvie cnosa: oomomxa peaxmopa, sHczym nposooos; HOMexonooasasouuil puibmp
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