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3asiBiisieMast TIoJIe3Hast MOJIEN b MTPEeIHAa3HAUCHA ISl 3alUTHI JIEKTPOOOOPYIOBAHMS OT KOM-
MYTallMOHHBIX MEPEHANPSKEHUN U MOKET OBITh HCIIOIH30BaHa B AJIEKTPOIHEPTETHKE, 2 UMEHHO
B HU3KOBOJIBTHBIX JICKTPHUYSCKUX CETSX.

N3BecTHO yCTpPOWCTBO IS 3aIlMTHI OT KOMMYTAIIMOHHBIX TEpEeHANPSDKEHUH, cojaepkaiiee
MTOJIKJTFOYCHHBIC MEXKIY 3allUIIacMbIM 00bEKTOM U 3eMJICH MOCIICA0BATEIHFHO COSTMHCHHBIC BhI-
COKOHEJIMHEHHBIE Pe3UCTOPhI, MapajljieIbHO YacTH KOTOPBIX MOAKIIOYEHBI Mapbl MOCIEeI0Ba-
TEJIHHO BKJIFOYCHHBIX OJIOKOB HCKPOBBIX IPOMEKYTKOB, MMApaJICIIbHO OJHOMY H3 KOTOPBIX B
KaKJOW Mmape MOAKII0UEHA [[EMoYKa U3 MOCIe0BATeIbHO COSAMHEHHBIX KOMMYTATOpa U MepBo-
T'0 PE3UCTOpa, 00IIast TOYKa KOTOPHIX COSAMHEHA Yepe3 BTOPOH PE3UCTOP C BHICOKOHEIIMHEHHBI-
MU PE3UCTOpaMH, MPUYEM OTHOIIEHUE COMPOTUBICHUH BBICOKOHEIMHEHHBIX PE3UCTOPOB
MIPOMOPIIMOHAIIEHO OTHOIICHUIO MPOOUBHBIX HANPSHKECHUH IIYHTHPYIOIIUX UX HCKPOBBIX IPO-
MEXKYTKOB, KOTOPBIC MapajlIe]IbHO KOMMYTaTOpaM MOIKIUYEeHbI KOHIeHcaTophI [1].

HenocraTtkaMu 3TOTO yCTPOMCTBA SBISIOTCSA HEJOCTATOUYHO BBICOKOE OBICTPOJICHCTBUE, HU3-
Kast 9 (PEeKTUBHOCTD AJIs 3alIUTHI OBITOBOTO U 3JIEKTPOHHOTO 000pyaoBaHus U Hed(HEKTUBHOE
WCIOJIb30BaHNE HEJIIMHEHHBIX pPe3ucTOpoB. CIemayeT YYWTHIBATH, YTO NMPH KPATKOBPEMEHHBIX
UMITyJIbCaX MEPEHANPSHKCHUH B JIMHUW DJIEKTPONUTAHUS 3aIIMINAEMOE dJIEKTPOHHOE 000pYI0-
BaHHE MOJKET BBIWTH U3 CTPOS JIO TOTO, KaK cpaboTaeT JaHHBIA BH/ 3aIUTHI.

N3BecTHO YyCTPONCTBO ISl 3aIIUTHI OT MepEeHANPSHKEHUH, coiepKaliiee MOAKIIOYeHHbBIE Me-
Ky 3alIUIIAaeMbIM O0BEKTOM U 3€MJICH, COSTMHEHHBIE MTOCIIEI0BATEILHO HEJTMHEHHBIC PE3UCTO-
PBI, a TaKXKe UCKPOBBIE MPOMEKYTKH, IIYHTUPYIOIINE YacTh HETMHEHHBIX PE3UCTOPOB, KOTOPHIC
OOBEIMHEHBI B HEUETHOE KOJWYESCTBO MOMYJICH, K KaXIbIM COCIUHEHHBIM IIOCIICIOBATCIIEHO
TPEM MOJYJISIM MOAKITIOYEHBI IBa UCKPOBBIX MPOMEKYTKA, IPU 3TOM B KaXKJIOW Tpoiike Moaynen
MEePBBIA MCKPOBOH IMPOMEKYTOK TOIKIIOUYCH MapajUIeIbHO COCIWHEHHBIM IOCIIEA0BATEIHHO
BEPXHEMY U CPEIHEMY MOMYJSM, a BTOPOW MCKPOBOM MPOMEXKYTOK MOAKIIOYEH MapajielbHO
COEIMHEHHBIM MOCJISIOBATEIILHO CPETHEMY U HHXKHEMY MOAYJISM [2].

HenocratkamMu M3BECTHON CXEMBI SIBISIFOTCSI JIOCTAaTOYHO BBICOKHMI YpOBEHb OTpaHHYCHUS
HaINPsDKCHUS W 3HAYMTEIbHAS BEIMYMHA OCTATOYHOTO HANPSDKEHUS, 00YCIOBICHHBIC KOJHYECT-
BOM IIOCJIEIOBATENFHO BKIFOYEHHBIX PE3UCTOPOB, JAETAIOIINe JaHHOE YCTPOHUCTBO Hed(h(HeKTHB-
HBIM JUTSI 3aIIUTHI AJICMEHTOB 3JICKTPOIEPEIaYH U JIEKTPOOOOPYIOBAHHS OT KOMMYTAIIHOHHBIX
nepeHanpsikeHuii. Takke Helenecoo0pa3Ho MCIOIb30BaHNE UCKPOBBIX MPOMEKYTKOB IS LITyH-
TUPOBAHHS HEIMHEHHBIX PE3WCTOPOB, T.K. B CIy4ae OTCYTCTBHSI MPOOOS MCKPOBBIX IPOMEKYT-
KOB 4epe3 Kbl MOoCIeI0BaTeIbHO COSAMHEHHBIN pe3ucTop OyaeT mpoTeKaTh 3HAUUTEIbHBIN
UMITYJIbCHBIA TOK MPU KOMMYTAITMOHHBIX WJIA TPO30BBIX IMEPEHANPSDIKEHHUSIX, YTO HETaTHBHBIM
00pa3oM cKa3bIBaeTCS Ha HEMMHEWHBIX PE3UCTOPAX.

N3BecTHO ycTpOHCTBO 3amuThl 000pyAOBaHUs OT NEPEHANpPsLKEHUM, cojepiKallee rpyriy
TOKOOTPAaHUYHUBAIOIINX JIEMEHTOB, KQX/IbIM U3 KOTOPBIX MOCIEA0BATEIHHO BKIIOYECH B OJUH U3
IIPOBOJIOB JIMHHK 3aIIUIIIAEMOT0 000PYIOBaHUs, TPYIITY OTPAaHUYHTENCH MMepeHanpsHKeHUH, Ka-
KB U3 KOTOPBIX COEAMHEH BXOJOM C OJHUM W3 MPOBOJIOB JIMHUHN 3alIUIAEMOr0 000pyI0Ba-
HUS, TIPUYEM BBIXOJAaMH OTPAaHUYHTEIH MEePEHANPSIKECHUH COSJIMHEHBI MEXKIY COOOM 3BE3I0M,
o0I1asi Touka KOTOPOH CBsi3aHa C BBIBOJOM 33a3€MJICHHUS, OTIMYAIOIIEECs TeM, UTO 00Ias ToYKa
3BE3/IbI CBSI3aHA C BHIBOJOM 3a3eMJICHHS 4Yepe3 KOHJICHCATOP, EMKOCTh KOTOPOTO BEIOMpACTCS U3
yCIIOBUS: MOCTOSIHHAS BPEMEHU IIENU 3apsja KOHAEHCAaTOopa Yepe3 TOKOOTPaHUYMBAIOIINE dJe-
MEHTBI JIOJKHA OBITH OOJBbIIE MUHUMAIBHON JJIMTEIBHOCTH TIEPEHANIPSDKEHUH, TIpUYeM Tapa-
JIENIbHO KOHJIEHCATOPY BKJIIOYEH JOMOJHUTENBHBIM OrpaHUYUTENh MEepPEHANPSIKEHUS, MpUIeM
HanpsDKeHWEe cpabaThIBaHHS JIOTIOJHUTEIBHOTO OTPAHUYHUTEIS IEePCHANPSIKCHUA BBIOUpAETCS
OOJIBIIUM HAMPSHKEHUS W3MEPUTENBHOTO MPUOOpa, UCHOIB3YEMOro s U3MEPEHUS COMPOTUB-
JICHUS WU30JISIIAM, WU IPHOOpa KOHTPOJIS HAJIMYHUS 3aMBIKAHHS, a HANPsHKCHUE CpadaThIBaHUS
OCTaJIbHBIX OTPAHHUUTENCH MepeHANpPsHKEHUS BHIOMPACTCS MEHBIIINM HAMPSIKEHUST YKA3aHHOTO
M3MEPUTEIIBHOTO TpUOopa, MPUIEM OHO COJICPKUT TOKOOTPAHHUYHUBAIOIINAE DJIEMEHTHI U3 COCTa-
Ba! PE3UCTOP, KATyIlIKa UHIYKTUBHOCTH, UX KOMOWHAIUS, IPUYEM OHO COJEPIKUT OTPAHUUUTENN
MIEPCHAIPSKCHHSI M3 COCTaBa: Pa3psIHUKH, BAPUCTOPHI, KOMOWHAIIUS Pa3psITHUKOB M BapHUCTO-
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POB, ITOJIYIPOBOTHUKOBBIE OIPAHUYUTEIN IIEPEHAIIPSIKEHNN, IPUYEM JONOJHUTEIbHBIN OrpaHu-
YUTEIb MIePEHANPSDKEHHS BBIIIOJIHEH B BUJE pa3psaHuka [3].

Henocratkamu M3BECTHOTO yCTPOMCTBA SIBISAIOTCS BBICOKHMI YPOBEHb OIPAHUYEHHMSI IIEPEHA-
MIPSDKEHUs, 3HAYUTEIIbHAs BEJIMYMHA OCTATOYHOIO HAMPSKEHUS U HENOCTaTOYHAsk CKOPOCTh Cpa-
OaTbIBaHUS pH OOJBIIMX AMIUIMTYAaX M CKOPOCTH HapacTaHus (QpoHTa IepeHanpsLKeHUH,
00yCJIOBJICHHBIE BKJIIOYEHHEM B KAaueCTBE JIOMOJHUTEIBHOTO OTPAHUYMTENS MEepEeHANpPsIKeHUN
paspsaHuka. KpoMe TOro, KOHAEHCATOp, CBS3BIBAIOIIMN YCTPOMCTBO C BBIBOJAOM 3a3€MJICHMS,
IPU MEepEeHANpPsHKEHUAX OOJIBIIMX aMILUIUTY], BCIEACTBUE MP0oO0s 0O0KIalO0K, BBIHAET U3 CTPOS,
YTO B CBOIO OYEPE/Ib CKAXKETCS Ha Ha/IeKHOCTU pabOThl yCTPOHUCTBA.

[IpoToTunom 3asBiasieMOro KOMOMHUPOBAHHOTO YCTPOMCTBA Ul 3aLIUTHI 3JIEKTPOOOOPYIO-
BAHMS OT KOMMYTAlMOHHBIX NEPEHANPSIKEHUM SBISETCA OTPaHUYMTENIb BHYTPEHHMX IEpeHa-
OpsDKEHUM B Tpex(asHbIX CeTSAX C M30JMPOBAHHOM W KOMIIEHCUPOBAHHOM HEHTpanbo,
coJiepaKalllel nepBble TPU OKCUIHOLMHKOBBIX PE3UCTOPA, MOIKIFOUEHHBIE IIEPBBIMHU BBIBOJAAMM K
COOTBETCTBYIOLIUM (ha3zaM CETH, BTOpPbIE BBIBOJIbI COCTMHEHBI B IIEPBYIO 3Be31y. [Ipu 3TOM B He-
IO BBEJEHBI BTOPHIE TPU OKCUIHOLIMHKOBBIX PE3UCTOPA, IEPBBIE BBIBOJBI KOTOPBIX MOJAKIHOYEHBI
K (pa3am ceTH, BTOpbIE BBIBOABI COEAMHEHBI BO BTOPYIO 3B€3]ly, HEHTpasn NepBOil U BTOPOI
3BE€3]1 3a3€MJIEHBI COOTBETCTBEHHO 4€pe3 TPETUM M YETBEPThIM OKCHIHOLMHKOBBIE PE3UCTOPHI,
IIECTh JUOJIOB, IPHYEM BTOPOH BBIBOJ pe3ucTopa ¢a3bl A mepBoil 3Be3/1bl NOJIKIOYEH K aHOTY
MEpPBOro MO0/a, BTOPOH BBIBOJ pe3ucTopa ¢a3bl B nmepBoil 3Be3/bl MOAKIIOUEH K KaTOAY MEPBO-
r'0 IM0J1a ¥ aHOJly BTOPOTO MO/, BTOPOH BhIBOJ pe3rcTopa ¢a3sl C nepBoil 3Be3/bI MOAKIIOUYECH
K KaToJly BTOPOIr'0 AMOJa U aHOAY TPEThEro JUO0Ja, KaToJ KOTOPOIro NOJAKIIOYEH K IEPBOMY BbI-
BOJly TPETHETO PE3UCTOPA, BTOPOU BBIBOJ KOTOPOTO 3a3e€MJIEH, BTOPOW BbIBOJ (a3bl A BTOPOi
3Be3/Ibl MOAKIIOUEH K KaTOJy YeTBEPTOro J1o0j]a, BTOPOil BbIBOJ pe3uctopa ¢aszsl B BTOpOIit
3BE€3/bl ITOAKIIOYEH K aHOLY YETBEPTOr0 AMOJA U KaTOAY IIATOrO IMOAA, BTOPOU BBIBOJ pE3H-
cropa (a3sl C BTOpOW 3B€3/bl MOAKIIOYEH K aHOJY MATOro AMOAAa W KaTOJy IIECTOro J1Oja,
aHOJl KOTOPOT'O MOAKIKOYEH K IIEPBOMY BBIBOJY YETBEPTOIO PE3UCTOPA, BTOPOM BBIBOJ KOTOPOI'O
3azemuieH [4].

Henocratku npoToTumia CoCToAT B CIEAYIOLIEM.

B u3BectHOM ycTpoiicTBe A noiydeHus 3Qpdexra noaspusaluy B KaKIyI0 U3 IBYyX He3a-
BHCHUMBIX 3B€3]l BKJIIIOYECHBI TPU IIOCIEAOBATEIBHBIX IU0/A, OJHAKO OTCYTCTBYET UX 3allUTa I10
TOKY, 4TO MOXET NMPHUBECTH K MX MPOOOI0 U MPHU OMPEICICHHBIX 00CTOATENbCTBAX (MTOJHOE BhI-
ropaHue ITUOJ0B) K 3aMbIKAHUIO BHYTPU YCTPOMCTBA, YTO B CBOIO OUEpEIb CKaXKETCS Ha HaJlCK-
HOCTH pabOThl yCTPOWCTBA U HA YPOBHE 3alUIIIEHHOCTH JIEKTPOOOOPY10BaHUSI.

Kpome TOro, oTHOCUTENbHASI CIOKHOCTh MOHTaXa M MPUMEHEHHE OOJBIIOr0 KOJMYECTBa
HEJIMHENHBIX PE3UCTOPOB, 3AIUTHBIE XAPAKTEPUCTUKU KOTOPBIX CO BPEMEHEM YXYIUIAKOTCA U
CJIeZIOBATENbHO HYXKIAIOTCS B IIEPUOJMUECKON 3aMeHe, TPEOYIOT IOCTOSHHOTO KOHTPOJIA 3a YCT-
POMCTBOM, UTO 3HAYUTEIBHO YCIOKHAET IKCILUTYaTalUIO.

Taxoke crieayeT yuuThiBaTh, YTO NIPUMEHEHHE JaHHOTO YCTPOMCTBA JJIs 3aIIUThI OOIBIIOTO
KOJIMYECTBA pacCHpeIeICHHON HArpy3KH He SIBJISIETCS SKOHOMUYECKH 11eJ1IeCO00pas3HbIM, T.K. IpU
pacIpeneseHHON Harpy3Ke ammaparsl 3alUThl PEKOMEHYETCs YCTaHABIMBATh HEIIOCPEICTBEH-
HO Y 3alIUIIaeMON Harpy3Ku, 4TO MOTPeOyeT YCTaHOBKH OONBIIOTO KOJMYECTBA JAHHBIX YCT-
POMCTB, HO BBHUIY OOJBLIOW CTOMMOCTH HEIMHEHHBIX PE3MCTOPOB 3TO MOTPeOyeT OOJbIINX
KalUTAJIOBIIOKEHUI HA MOHTAX U IOCIIEAYIOIIYIO SKCILTYaTaLHIo.

TexHu4eckon 3amaded MOJE3HONW MOJEIU SBIISICTCS IOBBIIICHUE HAIEKHOCTH U CHUKCHHE
CTOMMOCTH YCTPOMCTBA 3aIMThl OT KOMMYTAIIMOHHBIX [EPEHAIPSIKEHNHN, a TAKKE PaCIIUpPEHUE
apceHalla yCTPOMCTB 3allUThI OT IEPEHANPSIKECHUS.

Jlisg nocTuKeHus OCTaBIEHHOM 3ajaul KOMOMHUPOBAHHOE YCTPOMCTBO ISl 3aLUTHI DJIEK-
TpOOOOPYIOBAaHUS OT KOMMYTAIIMOHHBIX [IEPEHANPSIKEHUN COJIEPKUT JIBE HE3aBUCUMBIE 3BE3/1bI,
Ka)kJ1asd U3 KOTOPBIX COCTOUT U3 TPEX OTPAHUUMTENICH EPEHANPSIKEHNs], IOJKIFOUYECHHBIX OJTHUM
BBIBOJIOM B COOTBETCTBYIOIIYIO (ha3y CEeTH, a APYTUM - K BBIITYCKY 3a3eMJICHHsI, IPHUEM OI'paHU-
YUTENU MEepPEeHANPSIKEHUSI COCTOAT U3 OTPAaHUYUTENIbHBIX JAMOJO0B U MOIKIIOYEHb! K (a3am 3a-
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LIUIAaeMOro 000pyI0BaHUS Yepe3 MPEeJOXPaHUTEIN ¢ TOKOOIPAaHWYEHHEM, B NEPBON 3BE3E -
aHOZaMH, BO BTOPOH - KaToJaMH, a OOIIMe TOYKU JIBYX 3BE€3]l CBSI3aHbI C BBHIBOJIOM 3a3€MJICHUS
Yyepe3 OrpaHHuYUTeNb epeHanpshkeHus HenmHennsii (OITH).

B pesynbrare nmpuMeHeHHE OTpaHMUYHUTEIbHBIX JAMOJ0B BMECTO KOMOMHAIIMM HEIMHEHHBIX
PE3UCTOPOB U JTUOJAOB JUISl OTPAaHUYEHHUS MIEPEHANPSIKEHUN 1aeT Ppsl IPEUMYILECTB. ITOBBIIICHHE
HAaJIeXKHOCTU U JOJIOBEYHOCTU YCTPOMCTBA, T.K. 3aLIUTHBIE XapaKTEPUCTUKH ITOIYIIPOBOJIHUKO-
BBIX OTPaHUYMTENIBHBIX JUOJO0B 10 CPABHEHUIO C HEJIMHEUHBIMU PE3UCTOPaMU HE YXYALIAKOTCS €
TEYEHUEM BPEMEHU U, CIIEOBATEIbHO, HE HYXKIAIOTCA B IIOCTOSHHOM KOHTPOJIE, CTOMMOCTb 110~
JIyIIPOBOJHUKOBBIX OIMPaHUYUTENbHBIX MO0/I0B 3HAUUTEIbHO HUKE CTOMMOCTH KOMOMHALIUU He-
JIMHEUHBIX PE3UCTOPOB U IJUOAOB C AHAJOTMYHBIMU TEXHUYECKUMHU XapaKTEPUCTUKAMM, UTO
3HAQUYUTEJIBHO CHUYKAET 3aTpaThl HA yCTPONCTBA 3AILMTHI.

JIONOSTHUTENBHBIM MPEUMYIIECTBOM 3asBJIIEMOr0 KOMOMHHPOBAHHOTO YCTpOMCTBa Ui 3a-
LIUTHl 3JIEKTPOOOOPYAOBAHUSI OT KOMMYTAILIMOHHBIX NEPEHANPSDKEHUN SBISETCS BO3MOXKHOCTh
IpUMEHATH ToJbKO oauH OITH asist 3amuTel TpexpasHon JIMHUH.

Hanpspkenue cpaGaThiBaHUS M TEXHUYECKHE XAapPAKTEPUCTUKUA OTPAaHUYUTENIbHBIX JHOJ0B U
OIIH BbIOMparoTCs U3 YCIOBUS:

U)mona + UOHH<UI/IMH.(UI/IMH. = 1;1mjpa6.);
r1e Ugyona - HAIPSDKEHHE OTKPBITUS OTPaAaHMUYUTEIbHBIX AM0A0B; Uy - HaNpsKEHUE OTKPBITHS
OrpaHMYMTEIIs NepeHanpPsHKeHUS HENMUHEHHOTO; Uy B Upgs, - IMITynbcHOE M pabodee Hampsixe-
HUE CeTH, MUTAOLIEH 3aiuiaeMoe 000pya0BaHHeE.

Urto mo3BossieT 00ecneynTh HalpsHKEHWE OrpaHUYEeHHs] UMITYJIbCOB KOMMYTAIIMOHHBIX Ha-
NpsDKEHUM HA YpOBHE HaIpsDKEHHs nuTaHus. Taxoke Oiaronapst KOHCTPYKTHBHBIM OCOOEHHO-
CTSIM ycTpoiicTBa B HOpMalibHOM pexkume OITH He BkiIrOYeH moj HampsDKEHHE CEeTH, TaK Kak
IIPAKTUYECKH Bce pabouee HAMPsDKEHHE CETH MPUIIOKEHO K OrPaHMYHMTEIbHBIM JUOJaM, BCIIe-
CTBHE YEro He IPOUCXOAUT AETPAlallMi U YXYIUIEHUS €ro 3alMTHBIX XAPAKTEPUCTHK, YTO IO-
BBIIIACT HAJIE)KHOCTh YCTPOMCTBA.

[IpuMeHeHre npenoXpaHUTENEH C TOKOOIPAHWYEHUEM I103BOJIAECT OIPAHUYUTH BEIUYUHY
TOKa, IPOTEKAIOIIEro OT JIMHUU 4epe3 orpaHnuurenbHbie nuoasl u OITH, mo noctuxenuio um
MAaKCUMaJbHO JIOIYyCTUMOIO IJI OIPaHUYUTENbHBIX AUOJOB 3HAYCHHUs. TOK IJIAaBKOW BCTABKU
MIpeIoXpaHUTeNsl BEIOMPAETCS paBHBIM MaKCUMAJIbHOMY UMITYJIbCHOMY TOKY OTPaHUYEHUS JT1O-
1a lppr, IPUHUMAEMbIM U3 €r0 NaclOPTHBIX JaHHbIX. IIpu 1ocTHKEHUN UMITYJILCHBIM TOKOM 3Ha-
YEHUH, HEJONYCTUMBIX JUIsl OTPAaHUYUTENBHBIX THOAOB, IUIABKAsk BCTABKa IEPEropaeT, pa3phiBas
LETIb 10 TOCTHXKEHMS TOKA |lppr, TEM CaMBIM 3allMIIas OFPAHUYUTENBHBIE JHOJBI OT Pa3pyLICHUS
Y BBIBOJIA YCTPOMCTBA JIJIS 3aILUTHI JIEKTPOOOOPYJOBaHHS OT KOMMYTAllMOHHBIX MIE€pEHAIIpsIKe-
HUU U3 CTPOSL.

[Tono6nast 3amuTa OrpaHUYUTENBHBIX TUOJIOB ONpaBlaHa, T.K. 3aMeHa IpeloXpaHuTenei
TEXHUYECKH M 3KOHOMUYECKH IieJiecooOpa3Hel 3aMeHbl OrpaHMYUTENBHBIX JAMOA0B, KOTOpPbIE
IIPY BBICOKOW CTOMMOCTH SBJISIFOTCS JOCTAaTOYHO YYBCTBUTEIBHBIMM dJEMEHTaMHU. B ciyuae ne-
peropaHus NpeJOXpaHUTEIC BO3MOXKHA UX ONEpaTUBHAsA 3aMEHA U IIOBTOPHOE BKIIKOYECHUE YCT-
poiicTBa B paboTy B KpaTyailline Cpokd. TeM caMmbIM B pe3yjbTaTe CHU)KEHMsI PHCKa BbIXOZA
YCTPOMCTBA U3 CTPOS FAPAHTUPYETCS HAACKHOCTD U JJOJITOBEYHOCTD 3AIIMTHOIO YCTPOUCTBA.

[IpennoxxeHHOe KOMOMHUPOBAHHOE YCTPOMCTBO MJIs 3aLUTHI AJIEKTPOOOOPYIOBaHHUS OT
KOMMYTAIIMOHHBIX IEPEHANPsHKEHUH MO CPAaBHEHHUIO C MPOTOTUIIOM OOJaJaeT CIEAYIOUIMMU
MIPEeUMYIIECTBAMU: BbICOKAs ammaparHas HaJeKHOCTb, 00YCIIOBICHHAs! MPOCTOTOW HUCIIOJIHEHUS
U NIPUMEHEHUEM 3aIlUTHI 110 TOKY (COKpalIeHUE KOJIMYECTBAa OTKAa30B M BBIXOJA YCTPOMCTBA W3
CTPOSI TI0 CPaBHEHHUIO ¢ MPOTOTHIIOM 10 5-10 %); CHIKEHHE CTOMMOCTH M aMOPTH3AIlMOHHBIX
U3JIEPKEK.

KoM6unnpoBaHHOE yCTpOHWCTBO Uil 3aLIUTHI 3JIEKTPOOOOPYIOBaHUS OT KOMMYTAllMOHHBIX
nepeHanpsHKeHU noscHseTcs GUrypoi, rie npuBeieHa NPUHIMINAIbHAS JIEKTpUYEecKas cXxema
3asBJISIEMOTO YCTPOMCTBA.



BY 7864 U 2011.12.30

KomOnHMpoBaHHOE YCTPOMCTBO ISl 3aIIUTHI AIEKTPOOOOPYIOBAHUS OT KOMMYTAIIMOHHBIX
NepeHanpsHKEHUN CONEPKUT MEPBYIO 3BE3/1Y, COCTOSAIIYIO U3 OTPAHUYUTENbHBIX TUOJOB 2, 3, 4,
MOJIKJTFOYCHHBIX aHOJAMH Yepe3 MpeaoXpaHuTes ¢ TokoorpanudeHueM 8, 9, 10 k cooTsercT-
ByromuM (aszam cetu 14, napamienbHoO 3amuinaeMoMy o0opyoBanuio 15, BTopyro 3Be3ay, co-
CTOSIIYI0 W3 OTPaHWYMTENBHBIX JHOAOB 5, 6, 7, TOJKIIOYEHHBIX KaToJaMH depe3
npenoxpanuTeny ¢ Tokorpannuenuem 11, 12, 13 k coorBercTByroummM (azam cetu 14, mapan-
JeNpHO 3amuiiaeMomMy obopyaoBanuio 15. O0mme TOYKM ABYX 3BE3] CBSI3aHBI C BHIBOJIOM 3a-
3emienus yepe3 OITH 1.

B cooTBeTcTBUM € MpeasioKeHHON CXeMOH yCTpOMCTBO pabOTaeT CleayroIIUM 00pa3oM: B
YCTaHOBHBILIEMCS] peKUME (IIPU OTCYTCTBHU MMITYJIBCHOTO HANPSOKEHUS, IIOCTOSIHHBIX 3HAYCHHU-
SIX HANPSDKCHHS MUTAaHUS W TOKA HArPY3KH 3allMIAcMOT0 3JIEKTpoodopymoBanus 15) Hampsoke-
Hue B ¢a3zax cetu 14 paBno HomuHansHOMY, OITH 1 u nuozst 2, 3, 4, 5, 6, 7 3anepTsl, TOK yepes
[ETH 3aIUTHOTO YCTPOMCTBA HE TPOTEKAET, TAK KaK K MOJYIIPOBOJTHUKOBBIM OTPAHUYHTEITHHBIM
aroaaM u OITH He npuiioKeHo A0CTaTOYHOIO AJISl X OTKPBITUS HAIIPSKEHHS.

IIpu nosinennn nepenanpsokeHns (>1,1 Upys) B OIOKATENBHOM HOIYBOIHE TI000H U3 (a3
OTKPBIBAIOTCS COOTBETCTBYOIME Auoabl 2, 3, 4 n yepe3 OIIH 1 racutcs Bo3HHKIIEE TepeHa-
npspkeHue. [locine CHIKeHUS HalTpsDKEHHSI IO CHHYCOUIE 10 HOMHHAIBHOTO 3HAYSHHSI TOK Yepes
orpaHuuuTesbHble Auoasl 2, 3, 4 u OIIH 1, BcnencTBue MX HEMMHEHHBIX XapaKTEPUCTUK, IPOTE-
KaTh He Oy/IeT.

ITpu nosiBnenun nepenanpsbkerust (>1,1 Uyy) B oTpunaTeNnsHOl monyBoIHe J1r000H U3 das
OTKPBIBAIOTCSI COOTBETCTBYIOIIUE JUO/IBI, IPOLIECC TAIICHUS NIEPEHANPSIKSHUS TPOUCXOIUT aHa-
JIOTUYHO, KaK U B IOJIOKUTEJIHON MOJTYBOJIHE.

B ciaydyae mocTmkeHUsT MMITYJIIBCHBIM TOKOM, IPOTEKAIOIIUM TI0 3allIUTHOMY YCTPOWCTBY,
3HAYEHUH, HETOMYCTUMBIX JIJIsl OTPAHUYUTENBHBIX T10I0B 2, 3, 4, 5, 6, 7, niaBKkas BCTaBKa Ipe-
noxpanuteneit 8, 9, 10, 11, 12, 13 neperopaer, pa3pbiBas Ielb 10 AOCTHKEHUS TOKA |ppr, 9TO
IPEJOXpaHsieT OrpaHUYMTEIbHBIE TUOJBI OT Pa3pyLICHUsS M BBIBOJA YCTPOMCTBA Ui 3aIUTHI
AJIEKTPOOOOPYIOBAHUS OT KOMMYTAIIMOHHBIX TIEPEHANPSHKEHUH U3 CTPOS B LIETIOM.

Takum o0Opa3oM, co3aaHo 3¢(eKTHBHOE KOMOMHUPOBAHHOE YCTPOMCTBO IS 3aLUThI JJIEK-
TPOOOOPYIOBaHUS OT KOMMYTAI[HOHHBIX MIEPEHANPSHKCHUN W PACIIMPEH apCceHall YCTPOUCTB 3a-
IIUTHI OT MEPEHAIPSIKESHHUS.

TexHUYeCKni pe3ynbTar, JOCTUTAEMBIH TIPU ATOM, 3aKJIF0OYACTCS B TTOBBIIICHUN HAJIS)KHOCTH
1 3(PEeKTUBHOCTH 3aIIUTHI AIIEKTPOOOOPYIOBAHUS OT KOMMYTAIMOHHBIX MEpPEHANPSDKEHUN 32
CUET CHIKCHHS BO3MOKHOCTH BBIXOZA 3aIIUTHOTO YCTPOWCTBA M3 CTPOS ITyT€M IPUMEHECHUS
3alIUTHBIX TOKOOTPAaHUYMBAIOIIMX allapaToB, YMEHbIIEHUH CTOMMOCTU OJarojapsi CHUKEHUIO
KaITMTAJIOBIIOKEHHH, HEOOXOIUMBIX JUISI MOHTa)Ka M SKCIUTyaTalliy YCTPOUCTBA.

HanuoHabHbIN HEHTP MHTEIUICKTYaIbHOM COOCTBEHHOCTH.
220034, r. MuHck, yi. Kosmoga, 20.



