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NMITYJBbCHBIE NCTOYHUKU ITUTAHUSA C AJAIITUBHBIM
YIOPABJIEHUEM JUISI 9®®EKTUBHOM SJIEKTPODUIILTPA-
O PASHOUMIIEJAHCHBIX I'A30BbIX BBIBPOCOB

PaccMoTpeHbl BOIIPOCHI MOBbILICHHsT 3(Q(GEKTUBHOCTH 3IIEKTPOMHIBTPALHH PA3HOMMIICIAHCHBIX Ta30-
BBIX BBIOPOCOB IIyTeM HCIIOJIB30BAHUH JOMOIHHUTEIbHBIX UMITYJIbCHBIX HCTOYHHKOB IUTAHHUS C ajarl-
THBHOM CHCTEMOH yNpaBlICHHs. AJANTHBHAS CHCTEMa YHPABICHUS C OOPaTHBIMHU CBSI3sIMH, OOecIeyn-
BaeT KOPPEKTHPOBKY [apaMETPOB HMITYJIbCOB [€HEPATOPOB B COOTBETCTBUHU € TEKYIIHM COCTABOM Ia30-
BBIX BBIOPOCOB, YTO J[aeT BO3MOXKHOCTH T'€HEPHPOBATh BHICOKOBOJIBTHBIC WMITYJIbChI C MapaMeTpamu,
[O3BOJISIOIMME BECTH 3()(EKTUBHYIO ASCTPYKIMIO BCEX BECOMBIX COCTABILIIOIIMX HA MPOTSKCHHUH
BCEro mporiecca o0paboTku. D10 crnocobcTByeT Hanboiee 3G(HEeKTHBHOMY HCIOJIB30BAHHIO YHEPTUH
JUTSL ACTPYKIMH KaXKI0T0 BU/IA COCTABISIOIIMX PA3HOMMIICJaHCHBIX [A30BbIX BHIOPOCOB.

KiroueBble ¢10Ba: HMITYJIbCHBIC HCTOYHUKH MTUTAHMS, aJalITHBHASI CHCTEMa YIPABICHHUS, 3JICK-
podmIbTpaLKs, pa3HOMMIIEAAHCHBIE Fa30BbIE BEIOPOCHI.

Bgenenne. HanbGosnbiee KOIMIECTBO SKOJOTHYECKH OMACHBIX T'a30BBIX BBI-
OpOCOB MPUXOAUTCS HA JOJIO MPOMBIIUICHHBIX NPEANPUSITUI METALITYPrHIECKOMH,
XUMHUYECKOW OTpaciiell, Ha 3aBOJbI CTPOHNMATEPUANIOB, TEIIOBBIE AIEKTPOCTAHLUU
(T2C), xoTOpHBIE ABISAIOTCS MCTOYHUKAMH BPETHBIX T'a30BBIX BHIOPOCOB C yIelb-
HBIM JTeKTpHueckuM conporusierreM ot 10* 1o 10'° Om'm. BombumucTBO CHc-
TeM 3J1eKTpoUIbTpaluy B YKpauHe MOpabHO ycTapenu. Mx sHepronorpebieHue
B 5-6 pa3 mpeBOCXOIUT COBPEMEHHbIE MOKa3aTeln Pa3BUTHIX cTpaH. [Ipu ucoib-
30BaHUH BBICOKO30JIBHOI'O TOIUIHMBA (OypHI yroyb) MOSBISIIOTCS IPOOIIEMBI C Oca-
JKJICHHEM BBICOKOOMHBIX TIBIJIEBBIX YaCTHUI], & TAKXKE C JECTPYKIHEH SKOIOTHYECKU
OITACHBIX Ta30BHIX BBHIOPOCOB. [103TOMY paboThl 10 MOBBIIEHHIO 3G GEKTUBHOCTH
EKTPO(MIBTPANK Pa3HOMMIIEJAHCHBIX Ta30BBIX BHIOPOCOB C HCIIOJIB30BAHUEM
JOTIOTHUTENBHBIX YIPABISEMbIX HMITYyJIbCHBIX HCTOYHHUKOB THUTAHUS SIBISIOTCS
aKTyaJIbHBIMH.

AHanu3 mpeaBapuTeIbHBIX HMcciaegoBaHuid. s obecmieueHus eBpomeii-
CKHX HOPM Ta30BBIX BBIOPOCOB B yCIOBUAX HCIoib3oBaHus Ha TOC Oyporo yrist B
WNUIIT HAH VYxpausus! Ob11 pa3zpaboTad coco0 MoBHIIEHUS 3((EeKTUBHOCTH pa-
0O0THI CYIIECTBYIOUINX 3JIEKTPOoPuabTpoB (OD) ¢ MPUMEHEHHEM JAOTOTHUTEIBHBIX
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HUMITYJIbCHBIX BBICOKOYACTOTHBIX HCTOYHHKOB MUTAHUSA, (HOPMHUPYIOUIUX CICIH-
anbHbIe (DOPMBI HANPSHKCHUS, 00CCIICUMBAOIINE KaK J03apsIKy Pa3HOMMITICIAHC-
HOW MBUTH, TaK U 3(PQGEKTUBHYIO JICCTPYKIIUIO IKOJOTHUYSCKH OMACHBIX T'a30BBIX
BBEIOPOCOB IYTEM HCIIOJIB30BaHUsI CTAOMIIEHBIX CTPUMEPHBIX Pa3psioB B pa3HOMM-
TeJaHCHBIX Ta30BbIX cpenax [1].

Hanmare B ra3oBbIX BEIOpOCAX pa3HOMMIICTAHCHOW MBLTH 00yCIaBIIUBacT He-
00X0AMMOCTh KOPPEKTUPOBATh OCHOBHBIE ITapaMeTPhl UMITYIHCOB (MOIIHOCTE,
JUTATENIEHOCTh, KPYTHU3HA, YacTOTa CJIEOBaHUSA) B COOTBETCTBHH C COCTaBOM W
BECOBBIMH [IOJISIMH Ta30BBIX BEIOpocoB. [IpuMeHsieMble B cHCTeMax 3JEKTpO-
(UIBbTpany TOTIONHUTEIBHBIE UMITYIbCHBIE BEICOKOYACTOTHBIE NCTOYHUKH ITHTa-
HUSL HE MMEIOT BO3MOKHOCTH TEKYIIErO YIPaBJICHHs IapaMeTpaMy UMITYJIbCOB B
nporiecce 3ACKTPOGUIBTPAIINH, YTO CYIIIECTBEHHO CHUXAET MX 3()()EeKTUBHOCTS.

Heabio padotsl sBisieTcs: moBblmieHHe 3(P(GEKTUBHOCTH CHCTEM 3JIEKTPO-
(GunpTpanuK pa3HOMMIIEIAHCHBIX T'a30BBIX BBHIOPOCOB C MOMOIIBEO MMIYJIBCHBIX
HMCTOYHUKOB TMTaHMS C aJalTUBHBIMU CUCTEMAaMHU YIPABIECHHUS, MO3BOJISIOLUIIMU
BapbUpPOBATh MAPAMETPHI UMITYJIbCa B IpoLEcce AIEKTPOGHILTPALUN H JIECTPYK-
LU 3KOJIOTMYECKH OMACHBIX COCTABJISIOUINX B 3aBUCUMOCTH OT TEKYIIETO COCTaBa
1 BECOBBIX JI0JIeH Ta30BBIX BEIOPOCOB.

Marepuanbl ucciaegoBanmii. KommiekcHble CHCTEMBI 371€KTPOQHUIBTPALIIH
Pa3HOMMIIEITaHCHBIX SKOJIOTHYECKN ONACHBIX T'a30BBIX BEIOPOCOB OJDKHBI 0Oectie-
YUThH PELICHUE C MOMOIIBIO JOMOIHUTENBHBIX YIIPABIAEMbBIX UMITYIbCHBIX HCTOY-
HUKOB MHUTaHMS PAJa KIIOUEBBIX BONPOCOB, OCHOBHBIMH M3 KOTOPBIX SBISIOTCS
OCaXXJICHUE BHICOKOOMHBIX TBUICH M IECTPYKIHS SKOJOTHYECKH OMACHBIX T'a30BBIX
BBIOpOCOB. [1J1s1 pelIeH s 3TUX BOIPOCOB HEOOXOIMMO PacCMOTPETh OCOOEHHOCTH
nporecca AEKTPOoGUIbTPAIMK Pa3HOUMIIEAHCHBIX T'a30BBIX BBIOPOCOB, MPEIO-
KHUTBH CHOCOOBI NOBBINIEHHS 3()()EKTHBHOCTH JAECTPYKIMH SKOJIOTHYECKU OITaCHBIX
ra30BBIX COCTaBIISIOIIMX, Pa3padOTaTh aJalTHBHBIE CHCTEMBI YIPAaBICHUS HUM-
ITyJICHBIMA UCTOYHUKAMH MTUTAHMS IS peaIN3alii 3THX CIIOCO0O0B.

O heKTHBHOCTD AMEKTPO(UIBTPA 3aBUCHT OT MOIIHOCTH, IepeJaBaeMoil B
MeKTPOPUIBTp. AHAIM3 3aBHCUMOCTH 3(G(HEKTUBHOCTH YJIABIMBAHUS JIETydeH
30JTBI ANIEKTPOUIBTPOM OT MEPEAAHHON MOITHOCTH TTOKa3al, 9TO 3PPEKTUBHOCTH
yJIaBIUBAHUS 30761 BhIIE 99 % BO3MOXHO IPH YBEINYEHUN yIEIbHON MOIIHOCTH
KopoHs! 710 300 Bt ¢/m °. Takum 06pa3om, JUIst MOBBILIEHNS SBPEKTHBHOCTH BO3-
JEeUCTBHS CTPIMEPHOTO pa3psiia Ha ABIMOBBIE BEIOPOCHI HEOOXOANMO YBEINYNBATh
nepenady SHepruu B rasMy. ClieZICTBHEM ATOTO JIOJKHO OBITh YBEIUUSHUE KOJIH-
YeCTBa CTPUMEPOB B MEXKIJIEKTPOIHOM POMEKYTKE IEKTPOPHIBTPA, YTO B CBOIO
oyepelb JOJDKHO MPHUBECTU K YBEIHUEHUIO d3(PPEKTUBHOCTH yJAJICHUS a3pO30Jib-
HBIX YaCTHI] ¥ YMEHBIIECHHIO 00beMa IKOJIOTHUECKH OTIACHBIX ra30B, BHIOpachiBae-
MEBIX B atMochepy [2].

[TepBbie OMBITBHI IO NPUMEHEHUIO METOJa UMITYJILCHOTO THTAaHUS TOKa3alH,
YTO 3aNbIICHHOCTh Ha BBIXOJE M3 ANEKTpoMIbTpa cHIbKaercs B 1,5...1,6 pasa, a
MOIITHOCTB, TTOTpedIsieMast 3NeKTpoguiabTpoM, B 20 pas [3]. [Ipn uMIyIbCHOM TIH-
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TaHUU DIIEKTPODUIBLTPOB 3JIEKTPUYECKass MPOYHOCTh BO3AYIIHBIX MPOMEXYTKOB
BBIIIIE MX 3NEKTPUYECKON MPOYHOCTU MPU MOCTOSIHHOM HAIPSDKEHHM, YTO MO3BO-
JISIeT YBEJIMYUTh aMIUIMTYJAHOE 3HAYCHHE HANpPsDKEHHS M TONYyYUTb OOJBINUH
YAENBHBINA 3apsi] IBUIH.

Kak mokazamu nccnenoBanus, 3p(EeKTHBHOCTh MbUICYIaBIMBaHHUS Ha CTaH-
JApTHBIX CHCTEMax Ta300YMCTKU IaJaeT B JBa pasza IPH IMOBHILICHUN YAEIHHOTO
conporusenns 30161 0T 10° 10 10" Om-M. JIjist 2eKTPOGHUIBTPAEH BHICOKOOM-
HOM TIBITH HEOOXOANMO COKpAIaTh (PPOHT UMITYIIbCA, N3MECHATH [UITMHY UMITYJIECOB
1 4acTOTy MX cienoBaHus. bonee Toro, s moBblmeHNsT 3()(GEKTUBHOCTH 3IEK-
TPOQUIBTPAIN 3TH W3MEHEHHS HEOOXOAMMO COTJIACOBBIBATh C TEKYIIUM COCTa-
BOM T'a30BBIX BBIOPOCOB, UTO TPEOyeT aJalTHBHOTO YIIPABICHHUS.

IIposenennsie B UUIIT HAH Yxkpauns! TeopeTHuecKie U 3KCIepUMEHTab-
HBIE HUCCIIEJIOBAHMS, B OCHOBY KOTOPBIX ITOJIOKEH HAYYHBIM OIBIT HCCIEIOBAHUI
MHCTUTYTa B 00JIaCTH TEOPHM HMITYJIBCHBIX IPOLIECCOB U NMPeoOpa3oBaHUs HEP-
MY TIPA KOPOHHOM M O0OBEMHOM pazpsiiax B KOHAEHCHPOBAHHBIX Cpelax, Co3/a-
HUSI UMITYJIbCHBIX UCTOYHUKOB PHEPIrUU BBICOKOW IJIOTHOCTH M CUCTEM YIpaBie-
HUSI UIMH, TTO3BOJIMIIM CO3/JaTh CHENNANIBHBIA Ki1acc 000py10BaHMs, oOecrieunBaro-
mero GopMHUPOBaHIE BHICOKOBOJIBTHBIX BHICOKOYACTOTHBIX HMITYJIbCOB C YaCTOTOU
crnegoBanus 10 10 k[, Hampspkenuem a0 100 kB, kpyTu3HOW (PpoHTA IO COTEH
HaHOCEKyH/. Takue mapaMeTpbl HMITYJIECOB 00ECIIEUNBAIOT CO3/IaHHE CTPUMEPHBIX
KOPOHHBIX M OOBEMHBIX Pa3psiOB B BBHICOKOOMHBIX T'd30BBIX Cpelax, HEOOXOIH-
MBIX JUIS MOJECPHM3AIMH TEXHOJOTHUH OYHCTKH PA3HOMMIIEIAHCHBIX I'a30BBIX BbI-
OPOCOB DKOJIIOTHUYECKH OMACHBIX MPOMBILIIIEHHBIX 00BEKTOB.

IIpoBeneHHBIE TeOpEeTHYECKHE M SKCIIEpPUMEHTaJIbHBIE HCCISOBAHUS YCIOBHI
(hopMHpPOBaHUS CTPHUMEPHBIX KOPOHHBIX U OOBEMHBIX Pa3psioB MO3BOJIMIN cHOpMY-
JIMPOBATh P/ YCIOBUIA, 00s3aTENBHBIX TSl ()OPMHUPOBAHUS U MOIEP)KKH TaKUX pa3-
psnoB. Tak, mist ux (GOpMHPOBaHUS, B 3aBUCHMOCTH OT COCTaBa IbBUIM, HEOOXOIUM
HMITYJIBC C KPYTH3HOM OT MHUKPOCEKYHIHOTO IO HaHOCeKyHaHOro (ponta. s obec-
riedeHnst 3G (EKTUBHOI 103apsAKH MTBUTH JJIUTEIBHOCTH BEICOKOBOJIBTHBIX HMITYJIECOB
JIOJDKHA COOTBETCTBOBATh €€ JJICKTPHYECKHM Iapamerpam (OOBIYHO 3TO AECSTKHU-
COTHM MHKpPOCEKyHH). YacTtoTa ciienoBaHus pa3psaHbIX HMITYJIbCOB JIOJDKHA Haxo-
JWTHCS B AWAIA30HE OT SOWHMI] 0 JECITKOB KWJIOTEPII - 3TO YCIOBHE OOECIEUCHUs
CTaOMIILHOTO pa3psiia MPH U3MEHEHNH XapaKTEePHCTUK CPeJibl B IIpoLiecce paboThl yCT-
po¥icTBa B 3HaUHTENHFHOM 00BbeMe 00padaTriBaeMoro oobekTa [4].

Kak oTMeuanoch Bblllle, HAIMYKE B Ta30BBIX BBIOPOCAX Pa3HOUMIIEIAHCHOM
NBUIM 00YCIIaBIMBAET HEOOXOIMMOCTh KOPPEKTHPOBATh B MPOIECCE OYUCTKH OC-
HOBHBIE [TapaMeTPhl UMIYIbCOB (JTUTEIBHOCTD, KPYTH3HA, YaCTOTA CIIEIOBAHUS) B
COOTBETCTBHH C COCTABOM M BECOBBIMH JIOJSIMHU Ta30BBIX BEIOPOCOB.

CyTh mpelyiaraeMoro crocoda AeCTpyKIMH pPa3HOMMIIEJAHCHBIX T'a30BBIX
BEIOPOCOB IKOJIOTMYECKH OTMACHBIX POMBIIIICHHBIX 00BEKTOB 3aKIII0YAETCs B Clie-
JyIoIIeM: 00BEeMHBIH pa3psix 00pa3yeTcs B pa3HOUMIIEIAHCHOM Ta30BOM cpefie Mmpr
rmojade Ha MHOTOOCTPUIHYIO 3JIEKTPOJHYIO CHCTEMY MO 33JaHHOMY aJTOpPHTMY
BBICOKOBOJIBTHBIX BBICOKOYACTOTHBIX HMITYyJICOB C KOPOTKUM (POHTOM OT HM-
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MYJBCHBIX MCTOYHHKOB MHUTAHHS C JUIUTENBHOCTBIO M YAaCTOTON CJIEIOBAHUS HM-
MyJbCOB, HEOOXOIUMBIMM Ui AECTPYKIHM KaXA0H M3 3HAYMMBIX DPa3HOMMIIE-
JAHCHBIX COCTaBJISIONIMX Ta30BBIX BBHIOPOCOB [5]. OmpenenuTs COCTABISIOLINE
ra3oBBIX BBIOPOCOB MOXKHO IPENBAPUTENBHO COTJIACHO aTiacy MbUIeH, 0o mc-
MI0JIb3Ysl HEMOCPEICTBEHHBIM aHalN3 CTPYKTYpbl KOHKPETHOH ra3zoBoii cmecu. B
00bEMe OIAaCHBIX PA3HOWMIIEZAHCHBIX BBHIOPOCOB OIPEAEIISIOT KOJIMYECTBO U BECO-
BOH Kod(durmeHT Hambosee 3HAUNMBIX COCTABILFOIINX TAa30BBIX BHIOPOCOB, U B
COOTBETCTBHH C 3THM OIIPEJENsIeTCs] HEOOXOANMBIN alrOpUTM pabOTHl UMITYJIBC-
HOW CHCTeMBl THTAHH, OOECIeYMBaeMbIil aJalTHBHOM CHCTEMOH YIpaBICHUS.
ITogaua BBHICOKOBOJIBTHBIX BBHICOKOYACTOTHBIX MMITYJIECOB, HEOOXOMUMBIX AT Jie-
CTPYKLMM pa3HOMMIICIAHCHON T'a30BOH CMECH, OCYIIECTBISIETCS OT MMITYJIBCHBIX
HCTOYHUKOB, KOJMYECTBO M JUIMTEIBHOCTh HMITYJIBCOB KOTOPBIX COOTBETCTBYIOT
KOJINYECTBY U BEJIMYMHE J10JIEH BECOMBIX COCTABIISAIONINX Ta30BBIX BEIOPOCOB.

bnok-cxemMa MMITyJIBCHOM CHCTEMBI MHMTAHHS C AANTHBHBIM YIpPaBICHUEM
JUISL IEKTPO(MIBTPAllMK pa3sHOMMIIEITAaHCHBIX Ta30BBIX BHIOPOCOB IpUBENCHA Ha
puc. 1. IMmynbcHas cucTeMa MUTAHUS COCTOUT U3 HECKOJBKUX I'€HEPaTOPOB BhI-
COKOBOJIBTHBIX UMITYJbcoB 1 (I'1-I'N), KOIM4ecTBO KOTOPBIX 3aBHCHUT OT IPOTHO-
3MPOBAHHOTO COCTaBa T'a30BBIX BHIOPOCOB, KOTOPBIE PA0OTAIOT HA IEKTPODIIBTP
2, SBISIOIUICS oOmIel Harpy3KOW Al TEHepaTOpoOB B BHAEC MHOTOOCTPUHHON
IIEKTPOJHOM CHCTEMBI, KOTOPasl pas3JelieHa Ha 71 CEKIUI COOTBETCTBEHHO KOJIMYe-
CTBY reHepaTtopoB. O0mas agantuBHas cucrema ynpasieHus 3 (OACY) momaer
YIPaBIAIONINE CUTHAIBI Ha WHAWBUAYyaNbHBIe cucTeMbl ynpasieHus 4 (CY1-CYN)
reHepaTopoB 1 M MMeeT OOpaTHYIO CBSI3b C aHANIM3aTOpaMH 5 3JIEKTPOpHILTPA
(narpy3kn) 2. I'eHepaTopsl BEICOKOBOJIBTHRIX UMITYJIbCOB 1 UMEIOT B CBOEM COCTa-
BE€ MCTOYHUK MUTAHUsI 6, PEryISTOp HANpsHKeHust 7, GOPMUPOBATENH HMITYJILCOB 8,
BBICOKOBOJIFTHBIN MMITYJILCHBIA TpaHchopMaTop 9. MHAWBUIyanbHBIE CHCTEMBI
yhnpaBieHus 4 reHepaTopoB | MOJAIOT YMPaBISAIOIIME CUTHAJIBI HAa PETyIATOPHI
HanpspkeHust 7 1 GOpMUPOBATENN UMITYJIECOB 8 COOTBETCTBYIOIINX T€HEPATOPOB, a
Ha HUX MTOCTYMAIOT CUTHAJBI OOPaTHOMN CBSI3M C UCTOYHHUKOB IIUTAHUS 6, PETYJIISTO-
POB HampsDKeHUs 7, GOpMHUpOBaTENei IMITyThCOB 8 U maTankoB Toka 10 (IT).

OnekTpoduibTp (Harpys3ka) NpeAcTaBiIsieT COO0O0H MHOTOOCTPHHHYIO 3IIEK-
TPOJHYIO CHCTEMY, Pa3/ieJIEHHYIO Ha /1 CEKLUH, Yepe3 KOTOPbIe MPOXOIAT ra30BbIe
BBEIOPOCHL, JECTPYKIIMIO KOTOPBIX OOecredynBaeT KOPOHHBIM OOBEMHBIN pa3psim,
BO3HMKAIOMINI B MEXAICKTPOAHOM MPOCTPAHCTBE, U MMEET B CBOEM COCTABE /Ba
aHaJIM3aTOPa Ta30BbIX BEIOPOCOB 5, PACIIOIIOKEHHBIX Ha BXO/E U BBIXOJIE.

OOmiast ajanTUBHAsE CHCTEMa YIPaBICHUS 3 TO/AET YNPABJISIONINE CUTHAIIBI
11 Ha MHAMBHIYyaNbHbBIE CUCTEMBI yIpaBlIeHHUs 4 reHepaTopoB 1 U MOJTydaeT CUr-
HaJel 00paTHOM cBsi3u 12 ¢ aHANM3aTOPOB 5 M CUrHAJBI 00paTHOM CBs3M 13 n3 nH-
JUBHyaJIbHBIX CUCTEM YIpaBIeHUs 4 TeHepaTopoB 1.

Hanmmume oOpaTHBIX CBsi3eil oOecriedrBaeT KOPPEKIHIO JUITMHBI M YacTOTHI
MIPOXOXK/ICHNSI BEICOKOBOJBTHBIX WMITYJIECOB COOTBETCTBEHHO TEKYIIEMY COCTaBY
ra30BBIX BBIOPOCOB U J1a€T BO3MOXKHOCTH BeCTH 3((EKTHBHYIO AECTPYKIHIO BCEX
COCTABIIAIONIIX Ta30BBIX BEIOPOCOB Ha MPOTSHKEHUH BCETO MpoIiecca 00paboTKu.
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CucremMa MMIYJBCHOTO 3JEKTPOIUTAHUS 3JEKTPODIIBTPOB C aJlalITUBHBIM
yIOpaBIeHUEM JUISI OYUCTKU Pa3HOMMIIEAHCHBIX Ta30BBIX BEIOPOCOB paboTaeT cie-
IayromuM obpasom. OOmiast aganTHBHAS CHCTEMa YIIPaBJIECHHUS 3 TpeIBapUTEIbHO
MOJTy4aeT C aHaJM3aTOpPOB 5 MO KaHaiaM CBsI3U 12 MHPOpMaIMIO O KOJIMYECTBE
BECOMBIX COCTAaBJISIOIINX, KOTOPhIE HMEIOT pa3Hble UMIIEAHCHI, B 00IIeM o0beMe
Pa3HOMMIIEITaHCHBIX Ta30BBIX BBHIOPOCOB, M 110 YCTAHOBJICHHOMY alTOPHUTMY MOJ-
KITFOYaeT HeOOXOMMOEe KOJIMIECTBO T€HEPATOPOB BEICOKOBOJIBTHBIX UMITYJIECOB 1,
PpaBHSIOIIEECS KOIMUECTBY OOHAPY)KEHHBIX aHAIN3aTOpaMH BECOMBIX COCTaBIISIO-
IIUX Pa3HOMMIIEJAHCHBIX I'a30BBIX BEIOPOCOB. 3aT€M IyTeM MOAa4YX HEOOXOIAUMBIX
YNPaBISOIINX CUTHAJIOB HA MHIVBUAyaJlbHbIE CHCTEMBI YIIPaBIEeHHU 4 TeHepaTo-
poB 1 oOecriednBaeTCsi TEHEPUPOBAHNE BBHICOKOBOJIBTHBIX MMILYJIECOB C IapaMeT-
pamu (4actoTa crnemoBaHus, (opMa UMITYJIbca), KOTOPble HEOOXOIUMBI JJIsl IECT-
PYKLIMHM OOHApy>XKEHHBIX aHAIM3aTOPaMH S5 BECOMBIX COCTABJISIOUIMX Pa3HOUMIIE-
JAaHCHBIX T'a30BBIX BbI6pOCOB. 3HaueHue napaMeTpoB HUMITYJILCOB, HCO6XOZ[I/IMBIX
JUISL AECTPYKLUH Pa3IMYHBIX COCTABISIONINX I'a30BBIX BEIOPOCOB, ONPEEISIOTCS B
TIpolecce MpeBapUTENbHBIX MCCIEIOBAaHUN M 3aHOCATCS B 0a3y 3HaHMU 00miel
a/IalITHBHOM CHUCTEMBI YIIPaBICHUSI.

B nponecce paboTel IPONCXOIUT AECTPYKIHS BECOMBIX COCTABIISAIONINX, CO-
OTBETCTBEHHO M3MEHSIETCS TEKYIIHI COCTaB Ta30BbIX BEIOpocoB. braromaps Hamm-
qir0 00paTHOW CB3W 12, OT aHANM3aTOPOB 5 B OOIIYIO AJANTHBHYIO CHCTEMY
yIOpaBIeHUs 3 MOCTYMAIOT CUTHANBI, KOTOPBIE 00pabaThIBAIOTCA B COOTBETCTBHH C
3aJI0’)KeHHBIM anroputMoM. [Ipn sTom ofmmas aganTHBHAS cUCTEMa YIIPaBIECHHS 3
TCHEPUPYET YIIPABIAONIUE CUT'HAJIBI, KOTOPBIC MOAAIOTCA B UHAUBUAYAJIBHBIC CUC-
TeMBI yrpaBieHus 4 reHepaTopoB | U KOPPEKTHPYIOT [UIMHY U YacTOTY BBICOKO-
BOJIbTHBIX UMITYJIbCOB B COOTBETCTBUM C TEKYIIUM COCTaBOM I'a30BLIX BI)I6pOCOB.

OOmas aganTHBHAS CUCTEMa YIPABJICHHUS MOXKET PEaM30BhIBATh HECKOJIBKO
ITOPUTMOB paboTHI B 3aBHCUMOCTH OT MCXOJHBIX JaHHBIX. bubianoreka anropur-
MOB 3arpy»aercsi B 0a3y 3HaHWH M TPH MMOCTYIUICHUH HH(pOpPMaIy B 0a3y JaHHBIX
BBI3BIBACTCSI HEOOXOANMBIH anropuT™. B mpomecce paboTsl o 0OpaTHBIM CBS3SIM
MTOCTYyTIaeT MHPOPMAIIHSA O TEKYIIEM COCTOSIHAN 00BeKTa 00pabOTKH (cocTaB ra3o-
BBIX BBIOPOCOB) M HPOHCXOJUT KOPPEKTUPOBKA ITaPaMETPOB BBICOKOBOJIBTHBIX
HMITYJIbCOB T€HEPUPYEMBIX JOMOTHUTEIBHBIMH HMITYJIbCHBIMA MCTOYHHUKAMU ITH-
TaHWs, a TIPH HEOOXOAWMOCTH M aITOPUTMOB PaOOTHI OOIIEi CHCTEMBI yIpaBie-
HUsI. BO3MOKHOCTB KOPPEKTHPOBKH MapaMeTpOB T'€HEPHPYEMbIX HMITYJIBCOB II0-
3BOJIIET 00ECIEYUTh UX ONTHMAJIbHEIC nmapaMeTpbl I OCAXKIACHUA U ICCTPYKIHUU
BCEX BECOMBIX COCTABJISIONIMX I'a30BBIX BHIOPOCOB, YTO MO3BOJIIET BeCTH 3 deK-
THUBHYIO JIECTPYKIMIO BCEX COCTABISIONIMX T'a30BBIX BHIOPOCOB Ha MPOTSHKEHHU
BCETO Mporecca 00pabOTKH NP MUHUMANBHBIX 3aTpaTax 3HEpTrHH.

BuiBoabl. B pesynbprare nmpoBeleHHBIX UCCIEAOBAHUN CO3AaHA UMITYJIbCHAs
cHCTeMa MUTAHUS U 3JIEKTPOGHIBTPALUH C JOTOJHUTEIFHBIMA WMITYJIECHBIMA
WCTOYHMKAMH THTAHUS M OOIIeH alanTUBHOM cucTeMol ympasieHus. bmaromaps
HaJIMYHUIO aIallTUBHOM CHCTEMBI YIPaBICHUS ¢ OOPAaTHBIMHU CBSI35IMH, OOECIICUnBa-
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€TCsl KOPPEKTHPOBKA MAPAMETPOB UMITYJIHCOB BCEX T€HEPATOPOB B COOTBETCTBHU C
TCKYIIUM COCTaBOM Ta30BbIX BLI6pOCOB, YTO Aac€T BO3MOXKHOCTH I'€HCPUPOBATH
BBICOKOBOJIBTHBIE MMITYJIbCBI C MapaMeTpamu, MO3BOJSIOIMMHI BeCTH (P QEKTHB-
HYIO JIECTPYKIIMIO BCEX BECOMBIX COCTABISIOIIMX HA MPOTSHKEHUH BCETo Mpolecca
00paboTku, 4To crocoOcTByeT Hanbosee 3h(HheKTHBHOMY MCIIOIB30BAHHUIO YHEPTHU
IUTSL AECTPYKIUH KaXXJOT0 BHIA COCTABIIAIOIINX Pa3HOMMIICAAHCHBIX ra30BbIX BbI-
OpocoB.
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VK 621.3.015.3:537.523.3:697.946

IMny/bCHI AKepesia KUBJIEHHS 3 AJaITHBHUM KePYBaHHAM 1Jis1 epeKTHBHOI eJIeKTPOQiib-
Tpauii pisHoiMmnegancHux razoBux BukHAiB / JI. 3 BorycnaBebkwuii, JI. M. MupomHundenko,
JI. €. OBunnnikoBa, C. C. Ko3zupes // Bicauk HTY «XIII». Cepis: TexHika Ta enekTpodiznka BHCO-
kux Hanpyr. — X.: HTY «XIl», 2014. — Ne 50 (1092). — C. 49-55. — Bi6miorp.: 5 na3s. — ISSN 2079-

7



0740.

Po3rJIsIHyTO NUTAHHS MiABULICHHS e(eKTHBHOCTI enekTpodinbTpanii pi3sHOIMIIEJAHCHHX a30BUX
BUKHJIIB IIUISIXOM BUKOPHCTAHHS JOJATKOBHUX IMITYJIbCHUX JDKEPEI )KUBICHHS 3 aallTHBHOIO CHCTEMOIO
KepyBaHHs. AJJANTHBHA CHCTEMa KepyBaHHs 31 3BOPOTHUMH 3B'sI3KaMH 3a0e3reuye KOpUI'yBaHHS Iapa-
METpIiB IMIYJIbCIB TeHEpaTOpiB BIAMOBIZHO A0 CKIady Tra30BHX BHKHUIB, IO A€ 3MOTY TeHEPYBaTH
BHCOKOBOJIBTHI IMITYJIbCH 3 TTapaMeTpaMy, SIKi JJO3BOJISIIOTh BECTH €(EeKTHBHY NECTPYKIIIO yciX Baro-
MHX CKJIaJIOBUX B Iporeci 00poOku. Lle 3a0e3nedye Haiibinbm edeKTHBHE BUKOPUCTAHHS SHEpril s
JECTPYKLil KOXKHOTO BHIY CKJIA0BHUX PI3HOIMIIEIAHCHUX a30BHUX BUKHIB.

KutiouoBi c10Ba: iMITy/IbCHI JUKepera )KUBIEHHS, aJlalTHBHA CHCTEMa KepyBaHH, eeKTPOQib-
Tpallisi, pi3HOIMIT€IaHCHI Ta30Bi BUKUJIH.

VK 621.3.015.3:537.523.3:697.946

HMmnyJibcHble HCTOYHHKH MHTAHMS € AJaNTHBHBIM yNpaBjeHUueM 1J1s1 3¢ ¢eKkTHBHOI dJ1eK-
TPOQUIBTPALNH PA3HOUMIIEAHCHBIX Ia30BbIX BbIOpocoB / JI. 3 Borycnasckuii, JI. H. Mupom-
Huvenko, JI. E. OpunnnukoBa, C. C. Ko3bipe // Bicuuk HTY «XIIl». Cepist: TexHika Ta enekrpo-
¢izuka Bucokux Hanpyr. — X.: HTY «XIIl», 2014. — Ne 50 (1092). — C. 49-55. — Bi6uniorp.: 5 Ha3B. —
ISSN 2079-0740.

PaccMoTpens! BONIPOCH! NMOBBILEHHS 3()(GEKTUBHOCTH 3IEKTPOPUIBTPALUE PA3HOUMIIEAHCHBIX
ra30BBIX BBIOPOCOB IIyT€M HCIIOIb30BAHUH ONOTHUTEIBHBIX HMITyIbCHBIX HCTOYHHKOB IHTaHUS C
aJlalTHBHOM CHCTEMOH ympapieHHs. AJaNTHBHAs CHCTeMa yIpPaBJICHHS C OOpaTHBIMH CBS3SIMH, 0Oec-
NeYMBAET KOPPEKTUPOBKY IapaMETPOB UMITYJILCOB T€HEPATOPOB B COOTBETCTBUH C TEKYIIUM COCTABOM
ra30BBIX BBEIOPOCOB, YTO Ja€T BO3MOXKHOCTH I€HEPUPOBATh BHICOKOBOIBTHBIE HMITYNIBCHI C TTapaMeTpa-
MH, IT03BOJISIOIUMH BeCTH 3()(GEKTHBHYIO AECTPYKIHMIO BCEX BECOMBIX COCTABISIONIMX HA NPOTSHKCHUH
Bcero mpotecca 00padotku. 1o crnocoderByer Hanbonee 3)(PEeKTUBHOMY HCIOJIB30BAHUIO 3HEPTUH
JUISL AECTPYKIMH KayKIOTO BH/A COCTABILIOIINX Pa3HOUMIIEAHCHBIX Fa30BEIX BEIOPOCOB.

KuioueBble cJI0Ba: HMITYJIbCHBIC HCTOYHHMKH NTUTAHUS, aJallTUBHAsI CHCTEMa yIPaBJICHHU, JJICK-
poduibTpaLys, pa3sHOMMIIEAHCHBIE Ta30BbIE BEIOPOCHI.

Switched Power Supplies with adaptive control for efficient electrofiltration gas bursts with dif-
ferent impedance / L. Z. Boguslavsky, L. N. Miroshnichenko, L. E. Ovchinnikova, S. S. Kozyirev
// Bulletin of NTU "KhPI". Series: Technique and electrophysics of high voltage. — Kharkiv: NTU
"KhPI", 2014. — Ne 50 (1092). — C. 49-55. — Bibliogr.: 5. — ISSN 2079-0740.

The problems of improving the effectiveness of electrofiltration differently impedance gas bursts
through the use of additional switching power supplies with an adaptive control system. Established
pulse power system for electrofiltration, thanks to an adaptive control system that provides adjustment
parameters of the pulses of all generators in accordance with the current composition of the gaseous
bursts, makes it possible to conduct effective destruction of all the tangible components throughout the
treatment process, which promotes the most efficient use of energy for the destruction of each type of
constructing different impedance gas bursts.

Keywords: Switched power supplies; adaptive control; electrofiltration; different impedance gas
bursts.
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