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I'enepaTtop mmmy.bcoB Toka 3Heprueii 120 k/Isk ¢ YeThIpeXKaHAJbHBLIM BBIXOAOM 151 MO-
OMIBHBIX JIEKTPOTHAPOMMITYJIbCHBIX ycTaHOBOK / JI. 3. Borycnasckuii, 5. I1. Ctpyk, B. B lnop-
auitayk, JI. E. OBunaaukoBa // Bicauk HTY «XIIl». Cepin: Texnika Ta enekTpodizika BHCOKHX
Hanpyr. — X.: HTY «XII», 2013. — Ne 27 (1000). — C. 27-32. — Bi6miorp.: 3 Ha3B.

Po3pobiieHo TeHepaTop IMITyIbCHUX CTPYMIB 3 4-X KaHAJIBHHM PO3PSIHUM KOHTYpoM eHepriero 30 kJ[x
Ha KaHall, [0 PO3PAMKAETHCSA IIOYEProBO Ha 8 eEKTPOAHHX CHCTEM 3 4acToToro 10 iMm./XB. ms MoOi-
JIBHHX €JIEKTPOTiAPOIMITYJIbCHUX YCTAaHOBOK.

KuiouoBi ci10Ba: reHepaTop iMITyJIbCiB CTPYMY, PO3PSIHUI KOHTYD, MOOLIBHA €IEKTPOrigpoiM-
IyJIbCHA YCTAHOBKA.

The is worked pulse current generator from 4th a channel bit contour by energy of 30 kJ on a channel,
working by turns on 8 electrode systems by frequency of 10 imp./min., for mobile electrohydropulse
installation.

Keywords: pulse current generator, bit contour, mobile electrohydropulse installation.
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OCOBEHHOCTH PABOTBI BBICOKOBOJIBTHBIX
HUMITYJIbCHBIX TPAHC®OPMATOPOB HA EMKOCTHO-
OMMYECKYIO HATPY3KY

B cratbe paccMOTpEHBI HEKOTOPBIE OCOOCHHOCTHBO3ZHHMKAIOIINE IPH paboTe BBICOKOBOIBTHBIX HM-
IyJICHBIX TPaHC(OPMATOPOB Ha PEAKTOPHI C KOPOHHBIM M OaphepHBIM pa3psioM IIPEACTaBILIONINE
c000if eMKOCTHO-OMUYECKYIO HArpy3Ky

KiroueBble cj10Ba: UMIyJIbCHBINM TpaHC(OpPMAaTOp, KOPOHHBIH Paspsii, UMILYJIbC HANpPSDKCHHS,
TPaH3UCTOPHEII KOMMYTaTOP

Beenenne. TpanchopMaTops! SIBISIOTCS yCTPOMCTBAMH, TPOLECCH B CXeMaX
C KOTOPBIMH HM3YYalOTCs B Pa3lIMUHBIX OOJACTSIX TEXHUYECKOW HAYKH: TEXHHKE
CIJIBHBIX AJIEKTPUYECKHX M MarHUTHBIX Imouiedt [1], TeopeTHndeckux OCHOBax 3JIeK-
TPOTEXHUKH, [2], TEXHUKE BHICOKHX HAaIpsDKEHUH [3], UMITyJIbCHOM TEXHUKE, SHEP-
TeTUKE U DJIEKTpOHUKe [4] u T.11.

Heasro manHoii padoThl sBIICTCA OOBICHCHHE HEKOTOPBIX OCOOCHHOCTEH,
KOTOpbIE BO3HHMKAIOT B TE€HEPATOpPax BHICOKOBOJIBTHBIX HMMIIYJIBCOB TPH padoTe
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BBICOKOBOJIBTHBIX MMITYJIbCHBIX TPaHC(HOPMATOPOB Ha €MKOCTHO-OMHUYECKYIO Ha-
rpy3Kky. Takol Harpy3koil, B 4aCTHOCTH, SBIISIIOTCS PEAKTOPBl C KOPOHHBIMH M
0apbepHBIMU Pa3psIaMH.

YerpoiicTBO reHepaTopa BbBICOKOBOJIBTHBIX MMIYJbCOB. BBICOKOBOJIBT-
HbIE UMITYJIbCHBIE DJIEKTPO(GHU3NYECKHE YCTAHOBKU BKJIIOYAIOT B ce0sl, KaK MpaBH-
JI0, HaKONIUTEIh DHEPTHH, CUCTEMY YMHOXKEHHs (TpaHc(opMmanuu) HarpsKeHUs,
CHCTEMY KOMMYTAllUU U yIPaBJIECHUs, HAaTPy3Ky.

I'eHepaTop cOCTOMT M3 TaKWX OCHOBHBIX OJIOKOB: I'eHEpaTOpa HHU3KOBOJBT-
HBIX WMIIYJIbCOB C CHCTEMOW YINpPAaBICHUS, BBHICOKOBOJIHTHOTO HMITYJIECHOTO
TpaHcopmaTropa W Harpy3KH B BHJE 3JIEKTPOXHOH cucteMbl. HU3KOBONBTHBIE
3JIEMEHTHI TeHepaTopa CMOHTHPOBAHBI B OJJHOM METAJUIMYECKOM AKPAaHHPOBAHHOM
kopmyce. Ocoboe BHUMaHNE yI€JIeHO MUHIMHU3AaUU WHIYKTUBHOCTH TIOABOISIINX
MIPOBOIOB B pa3psagHOM KOHType rereparopa. IIpu momomu CY MOKHO OTperysu-
pOBaTh YacTOTy CIENOBAaHHUA M JIUTEIBHOCTh HMITYJIBCOB YIPABICHUS CHIOBOTO
koMMmyTaropa VT.

B kauecTBe CHJIOBOIO KOMMYTaTOpa HCIIOIB30BAHBI MOIIHBIE TPAaH3UCTOPHI
IGBT. Kpome TOoro cuiaoBBIMH KOMMYTaTOpPaMHU MOTYT CIIY>KUTh MOIIHBIE OBICTPO-
JIeUCTBYIOIUE TUPUCTOPBI.

OCHOBHOM €MKOCTHBI Hakomurenb reHeparopa Cp 3apsbkaeTcst OT CeTH
~ 220 B, 50 T'u. Ammutyna 3apsinHoro Hanpsikxenust Cy perynupyercs 0 1o 300 B.

BrIcOKOBONBTHEIN UMITYIIbCHEIH TpaHchopMmatop (BUT) BeImonHEH Ha cTab-
HOM MarHMTOIIPOBO/IE€ OPOHEBOTO THUIIA, C TIEPBUIHON W BTOPUYHONH OOMOTKAMH Ha
oIHOM cTepykHe. ILIOIIab MOTEPEYHOro CeueHus cocTaBiseT 32 cM’. TommuHa
CTaJTbHOM JIEHTHI, KOTOPOH BBIMOJIHEH MarHUTONPOBOJ, cocTaBisieT 80 mxm. Ilep-
BHUYHAs M BTOPHYHAsA 0OMOTKa TpaHC(OpPMATOpa BEIIOJHEHA MEAHBIMU MHOTOIIPO-
BOJIOYHBIMH TIPOBOJAaMHU. UHCIIO BUTKOB B MEpBUYHON 0OMOTKe coctaBiseT wl =
30, Bo BropmuHOit o6MoTke W2 = 4200. Kosddument tpancdopmanmn K, =
w2/wl = 140. BropuuHas 0OMOTKa HAMOTaHa CBEPXY HaJl MEPBUYHOU Uil YMEHb-
LIeHUs] UHIYKTUBHOCTH paccessHus. TpaHcdopmarop pa3MelieH M 3akperuieH B
METAUIMYECKOM 0ake, KOTOpPBIH 3alojHeH TPaHC(POPMATOPHBIM MAacjoM JUIs
YMEHBIIIEHUS Ta0APUTOB U TOBBIIICHHS JIEKTPUUECKON poyHocTH. Kphlika Oaka
BBINOJIHEHA U3 OPTCTEKIIA.

YnpomieHHass cxeMa SKCIIEPUMEHTAIbHOW YCTaHOBKH C BBICOKOBOJBTHBIM
HMITyJIECHBIM TpaHchopmaTopoM (BUT) u TpaH3UCTOPHBIM KOMMYTAaTOPOM B LIETIH
HU3KOBONBTHOI 00MoTkH BUT mpencrasnena Ha puc. 1. B cxeme MoxeT mpucyt-
CTBOBATh OOOCTPSIOIINI UCKPOBOU pa3psSAHUK. TpaH3UCTOPHBIH KOMMYTAaTOp MO-
XKeT paboTaTh M KaK 3aMBIKAIOIIUH KITF0U, U KaK Pa3MBIKAIOMINI KITIOY.

PaccMoTpuM pexuMbl pabOThI IKCTIEPUMEHTAIBHONW YCTAaHOBKH ISl BapUaHTa
HCIIONIb30BaHUs TPAH3UCTOPHOTO KOMMYTaTOpa B Ka4eCTBE Pa3MBIKAIOIIETO KITIO-
ya.

Ipu pabore cxemsl (puc. 1) Ha pe3UCTUBHYIO (OMUYECKYIO) HArpy3Ky 39 kOm
(pesucrop TBO-60) ocrmyutorpaMMbl UMITYJICOB HAIIPSDKEHHSI HA HAarpy3Ke Mpe-
CTaBJIIOT cOOOM TITafKue KpUBBIE, IPEACTAaBICHHBIC HA PHC. 2.
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Pucynok 1 — Cxema 9KCIIepUMEHTAIBHON YCTAHOBKH C BEICOKOBOJIBTHBIM UMITYJIECHBIM
tpanchopmaropom (BUT) u TpaH3UCTOPHBIM KOMMYTAaTOPOM B Ka4€CTBE Pa3MBIKAIOIIETO
KJII04a

a
Pucynok 2 — IMnynbChl HaNpsHKEHUS Ha PE3UCTUBHOM HAarpy3Ke BBICOKOBOJIBTHOTO
umItysscHoro Tpancdopmaropa (1 B/nen, k, = 5260): a — 200 mxc/men, 6 — S Mxc/nen

a

Pucynok 3 — IMIyibchbl HANTPSDKCHUST HA eMKOCTHO-OMHYECKON Harpy3ke (B BHIC peakTopa
C KOPOHHBIM Pa3psiioM) BBICOKOBOJIBTHOTO UMITYJILCHOTO TpaHchopmaTopa 6e3 o6ocTpeHust
(ponTa umnyiseos (1 B/nen, k,=5260): a — 200 mMxc/nen, 6 — 5 Mxc/nen
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IIpu pabote cxems (puc. 1) Ha eMKOCTHO-OMHUYECKYIO Harpy3Ky B BUJE pPeak-
TOpa C KOPOHHBIM Da3psAoM HA OCLIMJUIOIpaMMax Ha Harpyske, KOTOpbIe Npel-
CTaBJICHBI HA PHC. 3, UIMEIOT MECTO XapaKTePHbIE CKAUKH.

®ot1o peakTopa ¢ KOPOHHBIM Pa3psAOM HaJl MOBEPXHOCTBIO BOABI, KOTOPHIH
SBJIAJICS €MKOCTHO-OMHMYECKOM Harpy3koil B 3KCIEPUMEHTAIbHOM YCTaHOBKE ¢
BUT (mo puc. 1), npencrasieHo Ha puc 4.

[Tpu pabote cxemsl (puc. 1) Ha eMKOCTHO-OMHYECKYIO HAarpy3Ky B BUJIE peak-
TOpa ¢ KOPOHHBIM pa3psioM C MCIIOIb30BAaHHEM 000CTpeHHs ()pPOHTA MMITYIIHCOB
Ha OCIIJUTOTpaMMax Ha Harpyske, KOTOpBIE IPEICTAaBIEHBI Ha PUC. 5, TaKXKe NMe-
IOT MECTO XapaKTEePHBIE CKAUKH, OTJIMYAIONINECs OT TAKOBBIX Ha pHC. 3.

a o

Pucynok 5 — MiMnyibchl HanpsKEHUsI HA eMKOCTHO-OMHYECKOH Harpyske (B BU€ peakTopa
C KOPOHHBIM Pa3psijioM) BHICOKOBOJIBTHOT'O MMITYJIbCHOTO TpaHC(OPMATOpa IPU UCTIONB30-
BaHuM obocTpenus Gpponta ummyiscos (1 B/nen, k,=5260): a — 200 mkc/nen, 6 — 5 Mxc/nen.
Ha kaxxno#t ocipyiorpaMmme HajJ0KeHOo MO TPU UMITyJIbca

PesyabTaThl uccaegoBanumii. 13 ociunorpamM Ha puc. 2-5 criemyeT, 4To
OTPE30K BPEMEHH, B TEUCHHE KOTOPOTO TPAH3UCTOPHBIN KIIFOY OTKPBIT, COCTABISIET
npumepHo 200 Mxc. Ha ocrmmmmorpaMMax — 3TO NMPSIMOYTOJIBHBIM YYacTOK TOJIO-
KHUTEIBHON MOJSIPHOCTH MMITyJIbCa Ha Harpyske (peakTope WM 3KBHBAICHTHOM
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aKTHBHOM COIIPOTHBJICHHH). 3aTeM, B PE3yJIbTaTe pa3MbIKaHUS TPAH3UCTOPHOTO
KITI04a, HaOmomaercs: 0ojiee KOPOTKHHA 10 BpEMEHH BBIOPOC HANpPsHKEHUS! OTpHUIla-
TEJIbHOU MOJISIPHOCTH Ha HArpys3ke C aMIUIMTYIOH, CYIIECTBEHHO IPEBBIIIAONIEH
AMIUTUTYAY IPSAMOYTOJIEHOTO UMITYJIbCA ITOJIOKUTETFHON TOISPHOCTH.

Ckauky B cly4ae €MKOCTHO-OMHUYECKOH Harpy3ku OOBSCHSIOTCA HaJUUHUEM
KOJI€0aTeNbHBIX KOHTYPOB: «MEIUIEHHOTO» L,- (C’T+C'p) U «ObicTporoy Ly, - ¢
Pa3IMYHBIMU TIEPHOJaMU KoJcOaHMA: MeIJICHHBIM Ty, U OBICTpBIM 7§, TIE C'p —
NpUBEJICHHAs K MEePBUUHOI 0OMOTKE eMKOCTh peaktopa, C'7— IPUBEICHHAs K mep-
BUYHOW OOMOTKE COOCTBEHHAss EMKOCTh BTOPUYHON 0OMOTKHM TpaHC(opMmarTopa.

T,=2n[L,2(Cr+C )", (1)
, , 1/2
Ty, =2n L'y CrCp )
C'T +C'P

Kaxxnpril ckaqok HampspkeHHst 00ecrieunBaeTcst B TOT MOMEHT, KOTJa TOKH OT
OBICTPOrO M MEIUIEHHOTO KOHTYpPOB Yepe3 €MKOCTh pPeakTopa aphU(pMETHYECKH
CKIIaIBIBAIOTCS, JOCTUTAS JIOKATBHBIX MAKCUMYMOB 7 may.

1
Up :C—jipdt. 3)
P,

XapakTepHO OCOOEHHOCTBIO OCIIMIUIOTPAMM IIPH HCIIOIb30BaHUK 00OCTPEHMS
SIBIISIETCSl YIMHEHHOE 0 BPEMEHH «IUIATO» Ha BEpIIMHE (MaKkCHUMyMe) HMITyJIbca
HanpsbkeHus! (B TAaHHOM ClTydae OTPULIATeNbHOM MOJISPHOCTH, KOTOpasi B OOIIEM CITy-
Yyae MOXET OBbITh M TOJIOKUTEIBHOM). OTa 0COOCHHOCTh OOBSCHSICTCS TEM, YTO, BO-
TIepBBIX, OOOCTPEHHE YKOpayMBaeT BpeMsl HapacTaHWs HMMITYJIbCa HAIPSDKEHHS JI0
BEpIIMHBL. Bo-BTOpHIX, Ha BEpIIMHE WMITYJIbCAa HANpsDKEHHE MEXIY 3JIEKTPOJaMH
000CTPSIIOIETO pa3psIHAKA MPAKTHYECKH OTCYTCTBYET, M MICKPOBOH paspsii B HEM
MO>KET TIOTacHYTh puMepHO yepe3 10 mxe. Tem Oosee YTo MCHOIB30BaH MHOT03330p-
HBII Pa3psIHUK C BEIMYHMHOU MMPOMEKYTKOB (3a30poB) 1o 0,3 MM, obecriedrnBaromii
HaMMEHBILEE BPEMsI BOCCTAHOBIICHHS JJIEKTPHYECKOH MPOYHOCTH MCKPOBBIX MpPOMeE-
KyTKOB. [Ipn 3TOM 3apsHKEHHONM €MKOCTH PeakTopa HeKyza pa3pshkaThesi, B TO BPeMs
KaK COOCTBEHHAs €MKOCTh BTOPHUHOM 00MOTKH TpaHcdopmaTopa Cr paspskaercs Ha
MHIyKTUBHOCTh HAMArHUYUBAHUA L, OTO TIPUBOAHT K MOSIBICHUIO HAPSHKEHUS MEXK-
Iy JIEKTPOJIaMi BOCCTAHABIIMBAIOIIIETO CBOO 3JIEKTPHUYECKYIO MMPOYHOCTH 000CTPSIO-
IIEro pa3psiIHHAKA, KOTOPBIN MPH JOCTHKEHUU STUM HAIPSHKEHHEM MPOOUBHOTO 3HA-
YeHHs1 POOUBAETCs, 3aITyCKasi IPOLIECC pa3psiia EMKOCTH PeakTopa Ha MHAYKTHBHOCTD
HaMarHW4MBaHus L, CO CKauKaMH, BO3HUKAIOIMMH U3-3a HATMYKS KoleOaHHi Hamps-
JKEHMSI U TOKAa B YKa3aHHBIX «MEIUICHHOM» U «OBICTPOM» KOHTYpax, MO3XKe, YeM B
cirydae 0e3 HCIOIb30BaHUsS 000CTPEHIISL.

ITpn wcnonb30BaHUM TPAH3UCTOPHOTO KOMMYTaToOpa B KAadeCTBE 3aMBIKAIO-
IIEeT0 KIFoYa CKadK{ Ha OCIMIUIOrpaMMax HMMITYJIBCOB HANPSDKEHMS Ha PeakTope
KaKk Ha €MKOCTHO-OMHYECKOM Harpy3ke Tarke BO3MOXHBI. CXeMa yCTaHOBKH C
BBICOKOBOJIBTHBIM HMMITYJIECHBIM TpPaHC(OPMATOPOM [UISi TAaKOTO PEXHMa Ipea-
CTaBJIEHa Ha pHC. 6.
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PI/ICyHOK 6 — Cxema YCTaHOBKHU IIPU UCIIOJIb30BAHUU TPAH3UCTOPHOTO KOMMYTaTOpa
B KaU€CTBEC 3aMbIKAOIICTO KJIIr04Ya

B sToM cimydae ckauku MOXXHO OOBSCHHTH HaJMYHEM TpPeX OCHOBHBIX LC-
KOHTYPOB B Pa3psiIHOH Iiern ycTpoiictBa (cM. puc. 6). HazoBeM 3T KOHTYpHI yc-
JIOBHO TaK: MEIJICHHBIA, CpeAHUH U OBICTpBIA. OHH COOTBETCTBEHHO CBSA3AaHBI C
OCHOBHOM HAaKONHTEIBHON EMKOCTBIO, COOCTBEHHOH €MKOCTBHIO HMITYIHCHOTO
TpaHcopmMaTopa ¥ eMKOCTBIO Harpy3Kd — peakTopa. MeaeHHbIH KOHTyp obectie-
YHBAET 3apsil €MKOCTH HAarpy3KH — peakTopa 3a ONpeAeleHHOE BpeMs - BpeMs
¢ponra. Cpequuii u OBICTPBI KOHTYPHI 00ECIIeUnBaIOT CKauku Ha (poHTe (a 3a-
TEM W Ha Clajie) HamlpsDKeHUs Ha peaktope. [Ipmuem, nM3-3a OTIMYHUS NMEPHOAOB
KoJyiebaHuii B OBICTPOM M CpelHEM KOHTYpax JUIUTEIBHOCTh OTPE3KOB ITOCTE CKad-
KOB HE SIBJISIETCSI CTPOTO MOHOTOHHOW. Kaknplil ckadok HarpspkeHus Ha (poHTe
obecrieunBaeTcst B TOT MOMEHT, KOT/Ia TOKH OT OCHOBHON HAaKONMUTEIbHOW €MKOCTH
1 COOCTBEHHOW €MKOCTH MMITYJIbCHOTO TpaHc(hOopMaTopa depe3 eMKOCTh PeakTopa
apu(METHIECKN CKIIaJBIBAIOTCSI C TOKOM OT €MKOCTH PEaKTOpa, JOCTHUTrast JIOKaJIb-
HBIX MAKCUMYMOB I max (3).

CKadky UMEIOT MECTO U JI0 TIOSIBJICHHS pa3psa B PeaKTope.

ITpu paboTte TPaH3UCTOPHOTO KOMMYTATOPa B KAYECTBE PA3MBIKAIOIIETO KITFO-
ya SHeprus B Ha4aJbHBI MOMEHT Ka)XJOTro MepHoja (B MOMEHT pa3MBIKaHUS) 3a-
naceHa B MHIYKTHBHOCTH HaMarHWYMBaHHs UMITYJIbCHOTO Tpanchopmatopa. [lpu
paboTe TPaH3UCTOPHOTO KOMMYTAaTOpa B KauyeCTBE 3aMBIKAIOLIETO KIIFOYA IHEPTUs
B HaYaJIbHBIII MOMEHT Ka)K/I0ro Iepuoaa (B MOMEHT 3aMbIKaHUs) 3araceHa B OcC-
HOBHOW HaKOIUTEIbHOW €MKOCTH B LM HU3KOBOJBTHOH OOMOTKH HMITYJIECHOTO
TpaHcdopmaropa. B 06oux BapraHTax 3HEPTHs U3 UCTOYHHKA IEPEAAETCs B peak-
TOp, @ 3aT€M YacCTUYHO (B 00IIEM CiTydae) BO3BpAIIAaeTCs B UICTOYHMK, JAaee CHOBA
nepenaercst B peaktop (xomebnercs). CriemxyeT oTMETHTh, 4TO (opMa pe3yibTH-
PYIOLIETO MMITyJIbCa HAMPSDKEHHs HAa PEAKTOPE 3aBUCHT OT COOTHOLIEHHS MEPUO-
JIOB KOJIeOATENbHBIX KOHTYPOB, YKa3aHHBIX BBIIIE, KaK B PEKUME pabOTHI TPaH3H-
CTOPHOTO KOMMYTaTopa Ha pa3MbIKaHHE, TaK U B PEeXKUME €ro paboThl Ha 3aMbIKa-
Hue. Ilpu omnpeneneHHOM COOTHOIIEHWH IEPHOIOB BMECTO CKAa4yKOB Ha (POHTE U
Crajic UMITyJIbCOB Ha PEaKTOpPe MOTYT MMETh MECTO HaJO)KEHHbIE KOJeOaHUs Win
Jpyrue OTKJIOHEHUS OT INIaJJKOi MOHOTOHHOW KpUBOM.

Crnncok nuTepaTyphbl: 1. McnbITatenbHble ¥ 21€KTPOPU3NUECKHE YCTAHOBKH. TeXHNKA SKCIIEPHMEHTa:
V4. moco6. st BTy30B 1o crenl. «TexHHka BBICOKHX HanpspkeHuin» / B. A. Aspyykuii, U. I1. Kyscexun,
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VY crarTi po3mIsSHYTI AesKi 0COOIMBOCTI BUHUKAIOTH MPHU POOOTI BUCOKOBOJIBTHUX IMITYJIbCHHX TpPaHC-
(hopMaTopiB Ha peakTOpH 3 KOPOHHHUM i Gap'epHUM PO3PSIOM MPEACTABIAIOTH COO0K eMHicHe-OMivHI
HaBaHTAKEHHS

KuiouoBi cioBa: immynscHEI TpaHCHOpPMATOp, KOPOHHUI PO3PSIA, IMITYTIbC HAPYTH, TPAH3UC-
TOPHUI KOMYTaTop

The paper considers some of the features resulting from the operation of high voltage pulse transformers
for reactors with corona and the barrier discharge is a capacitive-resistive load
Keywords: pulse transformer, corona discharge, the voltage pulse, the transistor switch
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HCHBITAHUE HA IOMEXOYCTOHYHUBOCTH YCTPOMCTB,
YCTAHABJIMBAEMBIX HA HIMHAX MOJACTAHIIAN U JTUHUSX
SJIEKTPOIIEPEJIAY

B cratbe paccMOTpeHBI METOIbI MCIBITAHUN HAa yCTOHMYMBOCTH K 3JEKTPOMArHUTHBIM BO3JECHCTBUSAM
YCTPOWCTB, KOTOpPBIE YCTaHABJIMBAIOTCS Ha LIMHAX BBICOKOIO HAIPSIKEHMS PAacHpEeNIUTENIbHbIX YCT-
POICTB ¥ Ha MPOBOJAAX JIMHHI dIIEKTpoIepenad.

KnioueBblie ¢J10Ba: JIEKTPOMATHUTHBIE BO3AEHCTBUS, TEXHUUECKHUE CPEACTBA, METOIUKA HCIIbI-
TaHui.

IocTranoBka 3agaun. Bce texumueckue cpencrsa (TC), ycraHaBmuBaeMble
Ha DHEProo0beKTax (ANEKTPUUYECKUX CTAHIUSAX W TIOACTAHIHAX), JOJDKHBI OBITH
HCIBITAHBI Ha MTOMEXOYCTOMYMBOCTh B COOTBETCTBHU ¢ TpeboBanmsamu ['OCT P
51317.6.5 (MK 61000. 6.5) [1]. Texauueckue cpencTBa MPU UCTIBITAHUSIX TPOBE-
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