Knro4oBi cjioBa: 101aTKOBE BUCOKOBOJIBTHE IMITYJIbCHE [DKEPEIIO JKUBIICHHS, KOMIUIEKCHI CHC-
TEMH eNeKTPOQiIbTpalil , eKOJIOriYHO HeOe3MeuHi MPOMHUCIIOBI BUKU/IN.

It is descried high voltage high power pulse current generator creation applied for electropulse installa-
tions. The result of studying processes of high voltage impulse and it’s characteristics is attached. Ref-
erences 2, figures 4.

Key words: high voltage high frequency pulse current generator, high voltage charge processes,
high frequency pulse, exhausted gas treatment.
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TEHEPATOP UMITIY.JIbCOB TOKA SHEPTHUEM 120 KK
C YETBIPEXKAHAJIBHBIM BBIXOJOM JIs1 MOBNJIBHBIX
SJEKTPOI'HAPOUMITYJIBCHBIX YCTAHOBOK

Pa3paboTaH reHepaTop UMITYJILCOB TOKA € 4-X KaHAJIbHBIM PaspsaHbIM KOHTYpoM sHeprueit 30 kJ[x Ha
KaHaJ1, paboTalOIHi TOOYEPEIHO Ha 8 3IEKTPOJHBIX CUCTEM € YacTOTOM 10 MMIL./MHH. U1 MOOMIIBHBIX
3NEKTPOrUAPOHMITYIIbCHBIX YCTAaHOBOK

KiroueBble €j10Ba: reHepaTop HMITYJIBCOB TOKA, Pa3psHBIA KOHTYD, MOOHIIBHAS 3JICKTPOTHI-
POMMITYJIECHAsI YCTAHOBKA.

Beenenne. ['enepatops! mmirynscoB Toka (ITUT) sBISIOTCS OCHOBHBIM SHEp-
TETUYECKUM 3JIEMEHTOM 3JIEKTPOTHPOUMITYJIECHBIX ycTaHOBOK (DI'Y), obecrieun-
BaIOIINM HaKOIUICHHE 3HEPTHH B JIEKTPHUECKOM T10JIe KOHJCHCATOPHOI OaTapen ¢
MOCIIEAYIOINM HUMITYJIbCHBIM BBIACICHHEM €€ B KaHAJIe Pa3psi/ia TEXHOJIOTHYECKO-
ro y3na OI'Y. VIcTOYHHKOM TEXHOJIOTHMYECKOTO BO3IEHCTBHS SBISCTCS HMITYIIBC
JaBIICHUS], TEHEPUPYEMBIH KaHAJIOM BBICOKOBOJBTHOTO Pa3psiia B KHUIKOCTH, KO-
TOPBIN BO3HUKAET MEXy 3JEKTPOJaMH UM 3JIEKTPoJoM U m3aenueM. [Ipeumyrie-
CTBa 3JIEKTPOTUAPOUMIYIHCHBIX YCTAaHOBOK, MO3BOJIIOIIMX OCYIIECTBIIATH KOH-
LIEHTPUPOBAHHOE, YNPABISIEMO-A03MPOBAaHHOE BO3/EHCTBUE 3aJaHHON JIOKaIM3a-
LUK C JOCTHKEHHEM BBICOKHX YAEIBHBIX SHEPreTHYEeCKUX IOKaszaTelel, obece-
YHMBAIOT UM HENPEPBIBHOE paclIpeHue cep MpUMeHEHHsI.
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AHaJIM3 NpeiBapUTe/IbLHBIX HCCIeA0BaAHUI ToATBEpKAaeT 3P dexkTHBHOCT
ucnions3oBanust T B 35eKTpOruaponMITy IbCHBIX YCTAHOBKAX 10 OYHUCTKE OTJIH-
BOK OT ()OPMOBOYHBIX CMeCEH, pa3pylleHHI0 HerabapuToB, 00paboTKe METaIoB
JIaBJICHUEM, UHTEHCU(HUKALIUH ITPOIIECCOB KPUCTAILTM3ALUK U APYTHX TEXHOJIOTHH,
TpeOYIOIIMX BHICOKUX KOHLEHTpaluii suepruu [1]. B nocnennee Bpems nosiBuiach
HEOOXO0AMMOCTH B co31aHuy MOOMIBHBIX [UT i Takux TeXHOJOTHIl Kak paspy-
LIEHHE CKAIBHBIX IMOPOA, 00paboTKa CKBa)KHH, CTPOUTENHCTBO OYypOHAOWBHBIX
cBail u 1ip.

B anexrpornapoumiynscHbix yecraHoBkax I'MT mpu paspsiae G6atapen KoH-
JIeHCaTOpOB oOecreunBaeT oOpa3oBaHNe KaHala paspsaa B CIUIOMIHON KOHICHCH-
POBaHHOM cpene, KOTOPHIH MCHONIb3YeTCs] KaK NCTOYHHUK MMITYJIBCHOTO JaBJIECHHUS,
BO3HMKAIOIIETO B PE3YJIbTATE BBIJCICHUS B €TI0 JIOKAIbHOM 00BbEME 3HEPTUH TIJIOT-
HocThio 10M-10" /M’ 3a Bpems 10°-10 ¢, uTo aHANOrHYHO B3PBIBY TPaIHIH-
OHHBIX B3pBIBYATHIX BemiecTB [2]. Ilox neficTBHEM BBICOKHX TEMIEpaTyp W JaBiie-
HU KaHaJia pa3psifia B OKpYy’Karollel cpeie BO3HUKAIOT HHTCHCHBHBIC BOJHBI C)Ka-
THS1, IPUBOIAIINE K U3MCHEHHUIO CBOMCTB 00BEKTOB 00padoTKu. J[ist obecrneueHus
TpeOyeMBIX TEXHOJIOTUYECKHX M SHEPTETHUECKUX PEXKUMOB HEOOXOIUMO CO3/IaHHE
cneuuanuzupoBaHubix ['UT.

Leabio paGoThI SBISIETCS MMPOBEICHNE HCCIIETOBAHUA U CO3J[aHUE MOOMIIb-
HOT0 TeHepaTopa HMIIYJIBCHBIX TOKOB C 4-X KaHAIbHBIM Pa3psAHBIM KOHTYPOM
sHeprueit 30 k/[)x Ha kaHay, paboTaromiero Ha 8 MEKTPOIHBIX CHCTEM MOOYEPETHO
1o 4-e OTHOBPEMEHHO, ¢ 9acTOTOH 10 UMIT./MHH. 111 MOOMIIBHBIX 3JIEKTPOTHIIPO-
HMITYJIbCHBIX YCTaHOBOK

MaTtepuanbl ucciegoBanuii. [ odecriedeHnss HEOOXOAUMBIX PEKUMOB 3a-
psAoa eMKOCTHBIX HaKOMHUTEJIeH HEOOXOOMMO CIPOEKTHPOBATH pAIMOHAIBHO 3a-
psannyto nenb ['UT. 3apsaHas uenb reHeparopa UMITYJIbCOB TOKa OOECIIEYHBAET
MOBBIIICHHE HAMPSDKEHHS MTUTAHHMS BRICOKOBOJIETHBIM TPAHC(HOPMATOPOM C TIOCIIEe-
AYIOUIUM €T0 BBINPAMICHUEM U 3apﬂz[1<0171 BBICOKOBOJIBTHBIX UMITYJIbCHBIX KOH/ICH-
catopoB. 3apsianHas nenb [ UT cogep UT TOKOOTpaHUYMBAIOIIUN 3JIEMEHT, B Kaue-
CTBE KOTOPOTO HCIIONB3YETCs IPOCCENb, WIM HHAYKTHBHO-eMKOCTHOH Mpeo0paso-
Barenb (UEIT). Ucnonp3oanue UEIT nns moomieabsix [UT sBRsieTcs nmpenmoyTu-
TENBHBIM, TaK Kak 00ecIleurBaeT 3aps] KOHIEHCATOpa TMOCTOSHHBIM TOKOM B pe-
’KUME UCTOYHMKA TOKA Y MOBBIIIAET K.I1.JA. 3apSAHON LEIH.

DHeprusl, 3aaceHHas B AJIEKTPUUECKOM I10JI€ KOHIAEHCATOPa, KOMMYTHPYETCS
MIOCPEICTBOM YNPABISAEMBIX Pa3psIHUKOB B Harpy3Ky 4epes3 DJIEKTPOIHYIO CHCTE-
My. s mobuneHOro 'NT BakHO CHMIKEHWE YPOBHS IIyMa, YTO OOYCIIaBIHBAeT
NIPUMEHEHNE BAKYYMHBIX Pa3psiIHUKOB.

Jist obecriedeHusi TEXHOJIOTHYECKOr0 pe3ysibTara HeoOXOoJuMa JHEeprusi B
umnynbee 30 k/[k Ha KaxIplid kaHa paspsaa. TexHomorndeckas cxema o0paboT-
KM TpeAroyiaraeT OCYIIECTBICHHE paspsia Ha 8-M 3JIEKTPOIHBIX cuUCTeM. [l
CHIDKEHHSI MOLITHOCTH, YTO Ba)KHO B YCJIOBHSIX aBTOHOMHOI'O MOOMIJIBHOTO HCTOY-
HUKa TMHUTaHUs, MPEUIOKEHO OCYILECTBIIATh MOOYEPEAHO pa3psa] Ha 2-€ TpyIIbl
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Pa3psIHBIX KOHTYPOB IO 4-€ 3JIeKTpoja B Kaxoil rpymme. B pesynsrate renepa-
TOp UMITYJIbCHBIX TOKOB JTOJDKEH oOecrieunBath »HEpruto 120 x/Ix mpu ogHOBpe-
MEHHOM pa3psze Ha 4-¢ JIeKTPOJHbIE CUCTEMBI.

Hcnone3ys paHee NpoBeleHHBIE HccilenoBaHus [3], ¢ menbio obecreueHus
HEoOX0JMMOro BO3IEHCTBHA Ha OOBEKT 0OpabOTKH CO31aH TeHEPaTop UMITYJILCOB
TOKa, IMEIOIINI CIIEAYIONIHE TTapaMeTphl:

— HanpsbkeHue nutanus — 380 B, 50 I';

— HamnpsbKEHHe 3apsiia KoHaeHcaTopHoi Oatapen - 10 kB;

— KOJIMYECTBO OAHOBPEMEHHO PabOTAIONINX KaHAIOB pa3psaa — 4 mT.;

— eMKOCTh 0aTaper KOHICHCATOPOB Ha KX/l KaHau pa3psaaa — 600 Mxd;

— Heprus Ha KaHan paspsaa — 30 xJx;

— KOJIMYECTBO AIIEKTPOIHBIX CHCTEM — § IIT.;

— 3amacaemasi sHeprust — 120 xJ1x;

— 4acToTa CJeJOBaHUs UMIYJIbCoB — 10 UMIL/C;

— pexum padotsl, [1B — 100 %;

— oOmas macca—J10 5 T

Bce cocraBHBIE YacTH IeHepaTOpa UMITYJIbCOB TOKA PACIONaraloTcs Ha IOABIK-
Ho matdopme. BHerHuil BU reHepaTopa NMITYJIbCOB TOKA ITOKa3aH Ha pHC. 2.

PucyHnok 1 — BHemHuii Buji reHepaTopa UMILyJIbCOB TOKA

KOHCTpYKTHUBHO T€HEpaTOp MUMILYJILCOB TOKAa COCTOMT U3 CJIENYIOIUX KOHCT-
PYKTHBHBIX 3JIEMEHTOB: MHIYKTHBHO-EMKOCTHOH NpeoOpa3oBarenb (pHuC.2); 3a-
pSITHOE YCTPOMCTBO (BBICOKOBOJNBTHBINA CHIIOBOW TpaHCHOPMATOP C BBIMPSIMHTE-
nem) (puc. 3); Garapesi IMIYJIbCHBIX KOHJIEHCATOPOB; OJIOK KOMMYyTaluu (ynpas-
JsieMble BAKYYMHBIE Pa3psAHUKA ¢ OIOKAMHU 3allycKa M CHHXpOHM3aluK) (puc. 4);
JIEKTPOJHBIE CHCTEMBI; MyJbT yIpaBieHus (puc. 5).
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Pucynok 2 — IHAyKTUBHO-€MKOCTHOM Ipe-

Pucynok 3 — 3apsnnoe yctpoticteo 'UT
obpasoBarelnb

Pucynok 5 — IlynsT ynpaBJIeHHﬁ

PucyHnok 4 — biok xoMmyTanuu

WNunyktuBHO-eMKocTHOH mpeoOpaszoBarens (UEID) npennasnaden mis odec-
MeYeHns: HeOOXOIUMOTO peXKMMa 3apsijia eMKOCTHBIX Hakonuteneil. CocTout u3
peakTopa s 3-x ¢as3uHoit cetu u 21-ro kouaencaropa K75-17 50 mx®@+10%. Ipe-
JIyCMOTPEHA BO3MOXKHOCTB MOJKITIOYEHHUS Pa3HOTO KOJMYECTBAa KOHJEHCATOPOB OT
1-ro o 7-mu Ha ¢a3y aj1st BO3MOXKHOCTH HacTpolku pexxuma 3apsiaa. MEIT ciyxur
JUTS TIpeoOpa3oBaHKs UCTOYHUKA HANPSIKCHHUS B MCTOYHHK CTaOMIM3MPOBAHHOTO
MIEPEMEHHOT0 TOKa, MOCTYIAIOIIEro Ha BBICOKOBOJIBTHBIM CHJIOBOW TpaHchopma-
TOp JUTS TOBBIMICHUS HampshkeHus 10 10 kB ¢ mocienyromuM BIIPSIMICHHEM U
moavell Ha OaTapero KOHIEHCATOPOB, oOecreunBas TOBHIIICHHE HATPSHKCHUS Ha
KOH/ICHCATOpax IO JTMHEHHOMY 3aKOHY.

Brox xoHmeHCAaTOPHBIH COCTOUT U3 24 BBHICOKOBOJBTHBIX MUMITYJIbCHBIX KOH-
neacatopoB MIMIT10-100 paspaborku MUIIT HAH VYkpawmnsl. Kongencatopsr
COCIIMHEHBI MTapajUIeIbHO IIMHAMH TI0 6-Th KOHJIEHCATOPOB B 4-¢ Oarapen. Kaxxnas
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3 4-x Oartapeil KOHICHCATOPOB MOJCOEAWHEHAa KAaOCNIBbHBIMH pPa3leNKaMu K 2-M
pa3psAAHUKAM U pa3psHKaeTcs Ha OHY U3 2-X 3JEKTPOAHBIX CHCTEM B 3aBUCHMOCTH
OT TIOJIOKCHMUA TyM6HepOB Ha NOYJbTC YHPaBJICHHUA, NOAKIOYAIOMINX COOTBETCT-
BylolMe OJIOKH 3amycka pa3psAHUKOB. TakuM 0o0pa3oM OIHOBPEMEHHO paspsin
MPOUCXOJUT MAKCUMyM Ha 4-€ 3JIEKTPOAHBIE CHCTEMBI M3 NEpBON WIM BTOPOI
TPYIIIBI 3JIEKTPOJIOB.

Jlist KOMMyTalMy SHEPriH, HAKOIUIEHHOM B €MKOCTHOM HAaKOIWTENe, B Ha-
TPY3Ky uepe3 3JEKTPOJHYI0 CHCTEMY HCIIONIB3YeTCS YIPaBIAEMblil BaKyyMHBIH
paspsamauk PBY-57, obecneunBaromumii kommyTarmioo Toka 10 200 kKA, Hampsike-
HueM 110 18 kB. B reneparope MMITyJbCHBIX TOKOB YCTAHOBJIEHO 8 pa3psIHUKOB
110 OHOMY Ha KayKIyIO SJIEKTPOAHYIO cHcTeMy. biokn 3amycka ynpaBisieMbIX Ba-
KyyMHBIX pa3psgHukoB b3-PBY mpennasnadensr mist GopMupoBaHHS W MOJAYd
BBICOKOBOJIBTHOTO MMITYJIbCA HANPSDKEHHS Ha YIPABISIFOIIMNA 3JIEKTPO paspsaHu-
KOB W 00ecreunBaroT 9acToTy KommyTanuu 1o 1 I'm. J{is cormacoBanust paboTsI
Pa3psAHUKOB pa3pabOTaH CrelHaNbHbIi OJIOK CHHXPOHU3AIINH.

DJIeKTPOIHBIE CHCTEMBI MTPEAHA3HAYCHBI 00ECTIEYNTh UMITYJIbCHYIO TIepeady
3anaceHHoi sHepruu 1o 30 x/[x Ha Harpy3ky. Ilepenaua sHepruM oT paspsIHUKA
JI0 DIIEKTPOAA OCYIIECTBIISIETCS HU3KOMHYKTHBHBIM KOaKCHAJILHBIM KabeaeM Map-
xu KTIBT-100- YXJI4-25 TY16-705.383.85.

Opransl ynpaBieHHUs,, CHTHAIN3AIMA U W3MEPUTENbHBIE PUOOPHI pactoo-
JKEHBI Ha MyJbTe ynpasieHUs. KOHTpOIb pa3psimHOTO TOKAa OCYHIECTBISET OJIOK
WHUKAINH, KOTOPBI BOCIPHHUMAET CUTHAIIBI OT JATYMKOB Pa3psiIHOTO TOKA M Ha
JVCIUIeE BBICBEUMBAIOTCSI 3HAYEHUS] TOKA, a TaKKe HH(OPMAIMS O KOJINYECTBE
HOMHHAJIBHBIX M XOJOCTBIX pa3psinoB. [Ipn mpeBbIIEHNH pa3psAHBIM TOKOM JI0-
IyCTUMBIX 3HAYEeHUH (PeXHM K. 3.) TOCTYHaeT CHIHajl 00 aBapHilHON cUTyaruw,
npu 31oM [ UT nomkeH ObITh OTKITIOUEH.

IIpu otkmrouennn I'MT mist Oe30macHOCTH OOCITY)KHUBAIOIIETO IepcoHaia
cpabaThIBalOT OJIOKM BBICOKOBOJIBTHBIX 3aMBIKATENIeH, KOTOPhIE pa3psiKaloT KOH-
JICHCATOPBI Ha pa3psaHbIC COMPOTUBIICHNUS, a 3aTEM 3aKOPAYUBAIOT UX.

BoeiBoabl. [Ipu paspaboTke reHeparopa MMITYJIBCOB TOKa JUISi MOOMIIBHOM
NIEKTPOTHPOUMITYJILCHON YCTaHOBKHM BBIIIOJHEH pPacyueT IapaMeTpoB M BBIOOP
anemenToB ['UT, mo3BonumBIINi 00ecrieunTh HEOOXOAMMBIE TEXHOJIIOTHUECKHE pe-
XKUMBI 00paOOTKH W yNpaBICHHWE TEXHOJOTHYECKHM LUKIOM IPH IOMYCTUMBIX
MaccorabapUTHBIX MOKa3aTeIsIX.
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VK 621.762.4:537.527.3:542.86

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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