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(57) [llpeacraBieH paspspaHUK s IPO303AMUTHL  DJICMCHTOB  3JICKTPOOOOPYIOBAHUS MM JIUHHUH
JIEKTpONEepeNad,  COACPXKAIMUA  pas3pspHOEC  YCTPOWCTBO  (AYroracUTEeIpHOE  YCTPOMHCTBO),
BBICOKOBOJIBTHBIA 3JIEKTPOJ, HU3KOBOJBTHBIA JJIEKTPOJ M BHEIIHUHA TEXHOJIOTMYECKUA HCKPOBOU
NPOMEXYTOK, CIY>KALUHN JUIsl NOJKIIOUEHUS pa3psaIHUKA K BHICOKOBOJIETHON CETH, KOTOPBIA 00pa3oBaH
MEXAY BBICOKOBOJIBTHBIM 3JIEKTPOJOM pa3psJHUKA M IJIEKTPOJOM BBICOKOBOIBTHOW CETH, & TAKXKE
3alUTHBI TIPOMEXYTOK, OOpa30BaHHBIA MEXIY HHU3KOBOJIBTHBIM JJIEKTPOJIOM, IOAKIIOYEHHBIM K
HU3KOBOJIBTHON HYaCTH JYrOTAaCUTEIBHOTO YCTPOHCTBA, U BHICOKOBOJBTHBIM 3JICKTPOAOM. 3allIMTHBIN
NPOMEXYTOK 00pa30BaH TaKUM 00Pa3oM, UTO €0 KaHall pa3psaaa pa3BUBACTCSA MEXY MATHOM JJIEKTPOAA,
€ KOTOPOTO pa3BUBACTCs pa3psAl NPHU NOAKIIOYEHUH AYTOTaCUTEIBHOIO YCTPOHCTBA K BHICOKOBOJIBTHOM
CETU, U HHU3KOBOIBTHBIM JJIEKTPOAOM. biaromaps ToMmy, uTo Npu cpadaTbIBaHUM TEXHOJIOTMYECKOTO
NPOMEXYTKA MEXAY JJIEKTPOJaMU Ha KOHUE JJIEKTpoJa 00pa3zyeTcs pacilIaBICHHOE METAIIMYECKOE
NSATHO, U B IIPOCTPAHCTBE BOIU3M HETO - INIA3MEHHOE NMPOBOAsLIECE 00JIaK0, CO3/1al0TCsl OIaronpUsTHbIE
YCIIOBUSA 17151 MPOOOS 3aIIUTHOTO NMPOMEKyTka. OH IPOOUBAETCS MPU OTHOCUTEIHEHO HU3KOM HATIPSHKCHUU,
CYIIECTBEHHO MEHBIUIEM, UEM Pa3pAIHOE HANPSXKEHUE 3aLIUTHOTO NPOMEXKYTKA U3BECTHOU KOHCTPYKIIUHU
MEXAY XOJIOJHBIMH 3JIEKTPOIAMH.
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Oo6nacTh TEXHMKH, K KOTOPOii OTHOCUTCS U300peTeHne

H3o0peTeHne OTHOCUTCS K pa3pAAHUKAM, NOAKIIOYAEMBIM K CETH Yepe3 UCKPOBOH Pa3psIHBII NPOMExXY-
TOK (B JajbHEHIIEM - "IPOMEXYTOK"), U CIYKUT IS 3alIUTHI PA3PSITHUKOB OT HEMOMYCTUMBIX MEpEHANpPSKE-
HUI ¥ TOKOB MpPU T'PO30BBIX UM BHYTPCHHUX MEPCHANPHKCHUAX B ceTU. M300peTeHUE TakKe OTHOCUTCH K BBI-
COKOBOJILTHBIM JTMHHUAM 3JICKTPOIEpEAayy, UMCIOIIMM B CBOGM COCTABE Pa3psIHUKH, CHAOKCHHBIC 3al[UTHBIMU
MPOMEKYTKAMHU.

YpoBeHb TEXHHMKH

N3 narenta US 5663863 (mampumep, Ha ¢ur. 11 aMepUKaHCKOro MAaTEHTa) U3BECTCH Pa3psIHUK, BKIIIO-
YAIOIIUii B ceOs pa3psAAHOE YCTPOICTBO B BUAC OrpaHUYUTEIA NepeHanpshxkeHuil HemuneliHoro (OITH), xotopsrit
NpU BO3HUKHOBCHUM MEPEHANPHKCHUSA Ha NMPOBOJC MOAKIIOUACTCS K HEMY Yepe3 TEXHOJOTHYECKUN MCKPOBOMH
BO3AYILHBIA MPOMEXKYTOK g; MEXKIY BBICOKOBOJIBTHBIM JJIEKTPOJOM PA3PAAHUKA M 3JICKTPOJOM IMOJ BHICOKUM
3NEKTPUYECKUM HAMPSDKCHUEM MYTEM €ro MPOOUTUS pas3psaaoM (cM. ¢ur. 1, mpunaraeMyro K HaCTOAIIEMY OMU-
canuro). OITH 3amumieH OT nepeHanps)KeHUN OTACIBHBIM 3aIUTHBIM IPOMEKYTKOM g, MEXAY BHICOKOBOJIBT-
HBIM 3JIEKTPOJOM U HU3KOBOJBTHBIM 3JCKTPOJOM pPa3pAAHUKA, HE CBI3aHHBIM C TCXHOJOTUYCCKUM MPOMEKYT-
koM g;. I[Ipu Bo3xelicTBuM BomHEI nepeHanpsbkeHus uepe3 OITH mporexaer 60nbIoit Tok, TPUUEM BCIIEACTBUE
cunpHOi HenuHeHocTH OITH HanpsbkeHue Ha TPOMEXYTKE g, BO3pacTaeT He3HauuTeNbHO. Tonbko Npu BechkMa
6onpiIoi BenmuuHe Toka, korga OITH tepser cBou HelMHeHHbIe CBOMCTBA, HANPSHKEHUE CYIIECTBEHHO BO3pac-
TAET U MOXET cpaboTaTh NPOMEXYTOK g, (CM. ¢ur. 2, mpuiaraeMylo K HacrosieMy onucanuio). Ilpu takom
crnocobe 3ammThl Benuka BeposTHocTs paspyiieHus OITH ot tokoBoit neperpy3ku. TakuM o6pa3om, KOHCTPYK-
nus, onucanHas B US 5663863, He OyAeT BHIMOJHATH QYHKIMIO 3aIUTHI pa3psaHUKA.

PackpsbiTie u3odpereHus

3amaueii HaCTOAIIErO M300peTEeHUs ABJIAETCA OOECIEYEHUE 3alUThl Pa3pAAHUKA, MOAKIIOYaEMOr0 Yepes
MPOMEXYTOK, OT ONACHBIX TOKOB.

3amaua HACTOSAIIEr0 H300PETEHUS PEIIAETCS € MOMOIIBIO pa3psIHUKA, TPEUMYIIECTBEHHO MTPEAHA3HAYCH-
HOTO A7 3alUTHI 3JIEMEHTOB 3JIEKTPOOOOPYNOBaHUS MM JMHHUM 3JEKTPONEpEauM OT NEepeHanpsKeHUH, Ha-
NpUMEp, UMNYJILCHBIX, B TOM YHUCJIE TPO30BBIX. Pa3psaHUK COMEPKUT Pa3psaHOE YCTPOHCTBO, BEICOKOBOJIBTHBIH
3NEKTPOA, COSAMHEHHBII ¢ pa3psaIHBIM YCTPOMCTBOM U YCTAHOBJICHHBIH ¢ BO3MOYXHOCTBIO ()OPMHUPOBAHUA TCX-
HOJIOTUYECKOTO UCKPOBOTO MPOMEKYTKA MEXKIY KOHIIAMHU H/WUIU ONMKAUIIMMU IPYT K IPYTY YACTAMH BBICOKO-
BOJIbTHOTO 3JICKTPOAA U 3JICKTPOAA MOJ BHICOKUM 3JICKTPUUYCCKUM HAMPSDKCHUEM, M HU3KOBOJBTHBIN 3JICKTPO,
COCIMHEHHBIH ¢ Pa3pAAHBIM YCTPOUCTBOM.

OTIMYUTENBHBIM NPU3HAKOM pa3psAHUKA 10 HACTOSIIEMY M300PETEHHUIO SBISIETCS TO, YTO OH COJCPIKHUT
3AIIUTHBIN JJIEKTPOJ, COCTUHECHHBINA ¢ HU3KOBOJIBTHBIM 3JICKTPOIOM MPSIMO WM YepPEe3 COCTUHUTEIBHBIA UCKPO-
BOU MPOMEXKYTOK M YCTAHOBJICHHBINA ¢ BO3MOXKHOCTBIO (JOPMHUPOBAHUS 3aIIUTHOIO UCKPOBOTO MPOMEKYTKA Me-
Ky KOHIAMH W/ UM OTKafIIUMu IpYT K APYTY YaCTAMHU 3aIIMTHOTO 3IEKTPOAA U BEICOKOBOJIBTHBIM 3JICKTPO-
JIOM HJIH 3JIEKTPOJOM BBICOKOBOJBTHOM ceTH. DIEeKTpUUecKas NPOYHOCTh TEXHOJIOTMYECKOr0 MCKPOBOIO Ipo-
MEXYTKa JODKHA ObITh MEHBIIIE DJIEKTPHIECKOH NPOYHOCTH 3aMTHOIO UCKPOBOTO MPOMEKYTKA.

Braronaps ToMy, 4TO 3alIMTHBIN UCKPOBOM MPOMEKYTOK BBHINOJIHEH HEMOCPEACTBEHHO MEXY 3alIUTHBIM
JNEKTPOJOM M TEM KOHIIOM BBICOKOBOJBTHOI'O 3JIEKTPO/Ia pa3ps/AHMKa, Ha KOTOPBIH NonaaaeT UCKpOBOit paspan,
MOJKTIOYAIOMIUN pa3psIHUK K 3JICKTPONY MOJ BEICOKUM 3JICKTPUYCCKUM HANPSKCHUEM, UM HEMTOCPEACTBCHHO
MEXY 3alIUTHBIM 3JICKTPOAOM M TEM KOHIIOM 3JIEKTPO/a MO BEICOKUM 3JICKTPUUECKUM HaMpsKCHUEM, C KOTO-
POro MCKpOBOH pa3psa UAET Ha BHICOKOBOJBTHBIH 3EKTPO/ pa3psAHUKa, 00ECTIEYHBAETCA BOZMOXKHOCTh HCKPO-
BOTO MPO0Os 3aMIMTHOTO UCKPOBOTO MPOMEXKYTKA NMPU TAKUX HATPSKCHUSAX, IPU KOTOPBIX Pa3psaHoOe YCTPOHCT-
BO €III€ HE BBIILIO U3 CTPOS.

BeimosnHenue ycnoBus "3neKTpUueckas MPOYHOCTh TEXHOJIOTMYECKOTO MCKPOBOTO NPOMEXYTKA JODKHA
OBITh MCHBIIC JICKTPUYECCKOU MPOYHOCTH 3AIUTHOrO MCKPOBOTO MPOMEKYTKA" MOMXKET 00CCIECHUBATHCA TEM,
4TO pa3Mep TEXHOJOTHUECKOI0 MCKPOBOTO NMPOMEXYTKA MEHBIIE pa3Mepa 3al[UTHOI0 MCKPOBOIO NMPOMEXYTKA
WU TE€M, YTO HAMPSHKEHHOCTh MPO0OS TEXHOJOTMYECKOIO UCKPOBOTO MPOMEXKYTKA MCHBIIE HANpsSKCHHOCTH
npo0Oos 3aIMTHOIO MCKPOBOTO NMPOMEXYTKA (HAIIpUMeEp, 33 CHET OOJIBIIEro paauyca KpUBH3HBI KOHIIOB H/HIH
OmmKaluX APYT K APYTY YacTel 3IeKTPOA0B, 00pa3yIONMX 3alMTHEIA HCKPOBOH NMPOMEXYTOK, IO CPABHEHHIO
C aHAJIOTMYHBIMHU 3JIEMEHTAMH TEXHOJIOIMMYECKOTO HCKPOBOTO IPOMEXKYTKA).

3aImUTHBIH NPOMEXYTOK NPEUMYIIECTBEHHO 00pa3oBaH TaKUM 00pa3oM, 4TO €ro KaHal paspsjaa pa3BUBa-
€TCSl MEXAY MATHOM 3JIEKTPO/a, ¢ KOTOPOro pa3BUBAETCS Pa3psa NMPU MOJKIIOUEHUH pa3psTHOrO YCTPOHCTBA K
3NMEKTPOAY TOA BBICOKMM JJICKTPUHECKUM HANMpPSDKEHUEM, M 3allIUTHBIM 3JICKTPOIOM. Pa3psaHbie ycTpoiicTBa,
MOAKITIOYAEMEBIC, K CETH Yepe3 MPOMEKYTOK, MOTYT OBITH pa3HbIX TUNOB, HampuMep: OITH, MyipTHKaMEpHBIE,
TpyOYaThie, BEHTUIBHBIC U T.II.

3amaua HACTOAIIETO M300PETEHUS TAKKE PEIIACTCS C MOMOINBIO THPISHB! Pa3psTHUKOB, KOTOPas BBINOM-
HECHA B BUJC IICTIOUKU MTOCICIOBATCIHHO COCAMHEHHBIX YePEe3 UCKPOBBIC BO3AYIIHBIC MTPOMEKYTKU Pa3pATHUKOB
10 JII0O0MY U3 BBIIICONMHCAHHBIX BAPHAHTOB.

3amaua HACTOSAIIErO M300PETEHHS TAKKE PEIIACTCS C ITOMOINBIO JTMHHU JNIEKTPONEpEaatt, CoAepxKameH
OTOPBI, OAUHOYHBIE H3OIATOPHI U/UITH HU30IATOPEI, COOPAHHBIC B KOJIOHKH MJTH TUPASHJBL, U, IO MCHBIICH Mepe,
OJIMH HAaXOJSANIMUCA MOJ BBICOKUM JJIEKTPUYCCKUM HAIMPSHKEHUEM NPOBOJ, CBA3aHHBIA HEMOCPEACTBCHHO UITH
MOCPEACTBOM KPEMEXKHBIX YCTPOUCTB € JIEMEHTAMHU apMaTyphl OMUHOYHBIX H30IATOPOB U/UJIU NEPBBIX M30JIA-

o1 -



044019

TOPOB KOJOHOK MM TMPJSIHI U30JATOPOB, MPUYEM KaX/IbId OJMHOYHBIM H30IATOP WM KaKaas KOJOHKA W
TUPNIAHIA M30JATOPOB 3aKPEIUICH (3aKpemiiecHa) Ha OJHOM M3 OMOp MOCPEACTBOM 3JIEMEHTA CBOECH apMaTyphbl,
CMEXHOTO ¢ YKa3aHHOH omopoil. B cOOTBETCTBUM ¢ M300pETEHHEM JMHMA 3JIEKTPONEpENadyd COACPXKHUT, MO
MEHBILIEH Mepe, OIMH Pa3pAHUK MO JTIOOOMY U3 BBIIICONUCAHHBIX BAPUAHTOB W/UJIM, 1O MEHBILIEH Mepe, OaHY
TUPJSHAY Pa3pAAHUKOB MO JHOOOMY U3 BBIIICOMUCAHHBIX BAPUAHTOB. DICKTPO MOA BBICOKUM 3JCKTPUUECKUM
HAMPSKCHUEM JODKCH OBITH COCUHEH € MPOBOJOM, HAXOIAIUMCS MO/ BHICOKUM 3ICKTPUYECCKUM HAMPSKCHU-
eM.

Braronaps HacTosmeMy U300pETCHUIO TOCTUrACTCS TAKOH TEXHUYECKMI pe3yabTaT, KaK 3alura papsji-
HOTO YCTPOMCTBA OT BO3JACHCTBUS IKCTPEMANBHOrO MEPEHAMPSKCHUS, OJaroaaps YeMy MOBBINIACTCS HaICK-
HOCTb U CPOK CIYXKOBI pa3psIHUKA, a TAKKe COXpaHEHHE paboTOCHOCOOHOCTH pa3psAHUKA MOCNIE BO3NCHCTBUA
IKCTPEMANBLHOrO MepeHanpsx)eHus. Bee ykazaHHBIC B HACTOSAIIEM OMUCAHUM TEXHUYECKUE PE3YIBTAThI, B TOM
YUCTIE U TOTIOJIHUTEIBHBIC, TOCTUTAIOTCA B COOTBETCTBUM € HACTOAIUM M300PETCHUEM OJTHOBPEMEHHO M HEpas-
PBIBHO APYT OT ApyTa.

Kparkoe onucanue yeprexeii
Ha ¢ur. | npencraBneHa cxemMa U3BECTHOTO paspsAaHuka u3 nmatenra US 5663863 ¢ 3alUTHBIM MPOMEXKYT-

KOM.
Ha ¢wur. 2 nokazaHo cpabaTsiBaHHE 3aIIMTHOIO IPOMEXKYTKA paspsAaAHUKa g; 1o ¢ur. 1.
Ha ¢wur. 3 npencraBieHa cxema pa3psaHUKa € 3al[UTHBIM TPOMEXYTKOM B COOTBETCTBUH C H300PETCHUEM.
Ha ¢wur. 4 noxazana nepBoHavajibHas CTaaus cpabaThIBAaHUA 3AIIMTHOIO IPOMEXYTKA pa3psAHUKa 110 (ur.
3.

Ha ¢ur. 5 nokaszana 3aBepmaromas craaus cpadaThIBAHUE 3aMIUTHOTO IPOMEXKYTKA pa3psaHuKa o ¢ur. 3.

Ha ¢ur. 6 npencTaBneHa cxeMa BapuaHTa pa3psAHUKA C 3AIIUTHBIM IPOMEXXYTKOM B COOTBETCTBUH C HU30-
OpeETEHUEM.

Ha ¢wur. 7 noxazana nepBoHavajibHas CTaaus cpabaThIBaHKME 3AIIMTHOIO IPOMEXYTKA pa3psaHUKa 110 (ur.
6.

Ha ¢ur. 8 nokaszana 3aBepmaromas craaus cpadaThIBAaHUS 3aIIUTHOTO IPOMEXYTKA pa3pAAHUKA MO ¢ur. 6.

Ha ¢wur. 9 npencraBnena rupnsHaa pa3psaHUKOB 1o ¢ur. 3.

Ha ¢ur. 10 noka3aHo cpabaThIBaHUE 3aIIUTHBIX TPOMEXKYTKOB IT'MPISHABI Pa3psAAHUKOB IO ¢ur. 9.

Ha ¢wur. 11 noxazan BapuaHT BBINOIHEHHS TUPIASHIBI Pa3pAAHUKOB IO H300PETECHHUIO.

Ha ¢ur. 12 noxa3aHo nepBoHayaIbHOE CpabaTHIBAHUE 3AIIMTHBIX MPOMEXYTKOB TMPISH/BI Pa3psaHUKOB
no ¢ur. 11.

Ha ¢ur. 13 nokaszaHo 3aKIIOUMTENIBHOE cpabaThIBAaHUE 3AIMTHBIX NPOMEXYTKOB I'MPISH/BI Pa3psAAHHKOB
no ¢ur. 11.

Ha ¢urypax o603HaueHBI CIEAYIOMIE 3NEMEHTHI: 1 - pa3psaHUK, 2 - MPOBOJ, 3 - BHICOKOBONBTHBIN 3JI€K-
TPOJl OCHOBHOI'O TEXHOJIOTMYECKOI0 HCKPOBOTO MPOMEXKYTKA, 4 - BBICOKOBOJBTHBII ANEKTPO/ pa3pAaHUKa, S -
HM3KOBOJIBTHBIH 3JIEKTPOJ pa3psaHUKA, 6 - BBICOKOBOJBTHBIA JJIEKTPOJ 3alIMTHOTO MCKPOBOTO NMPOMEXYTKA
pa3psAaHUKa, 7 - 3AIUTHBIN JIEKTPOA, 8 - HCKPOBOH KaHal TEXHOJIOIMYECKOTO0 HCKPOBOTO NMPOMEXKYTKA, 9 - Hc-
KPOBOH KaHaJI 3alllMTHOrO UCKPOBOTO MPOMEXYTKa, 10 - eAMHBII kKaHaT 3al[MTHOTO IPOMEXKYTKA;

11 - pa3psapnuk yuyactka I, 31 - BBICOKOBOIBTHBIH AJIEKTPO OCHOBHOTO TEXHOJIOTMYECKOTO HCKPOBOTO
MPOMEXYyTKa ydacTka I, 41 - BBICOKOBONBTHBIN ANEKTPO/ pa3psaHuKa yuacTka I, S1 - HU3KOBOIBTHBIN AIEKTPOA
paspsaaHuka yuactka I, 71 - 3ammTHbIA anekTpoa yyactka I, 81 - HCKpOBO# kaHAN TEXHOIOTMYECKOTO HCKPOBOTO
MpoMexyTka yuacTka I, 91 - BEICOKOBOIBTHBII HCKPOBOI KaHaJ 3alIMTHOIO HCKPOBOT'O MPOMEXYTKA yyacTka I;

12 - paspsanuk yuyactka II, 32 - BEICOKOBOIBTHBIH ANEKTPOJ OCHOBHOTO TEXHOJIOIMYECKOTO HCKPOBOTO
npoMmexyTka yuactka II, 42 - BEICOKOBONBTHBIN 37€KTpOA paspsaHuka yuactka II, 52 - HU3KOBOIBTHBIH dnIeK-
Tpox paspsaHuka yuactka II, 72 - 3ammrHbIi anekrpon yuactka I, 82 - uckpoBoii kaHal TEXHONOTHYECKOTO
UCKpPOBOTO NMPOMEXYTKa yuactka I, 92 - BBICOKOBOIBTHBIH UCKPOBOH KaHa 3aIIMTHOIO UCKPOBOTO NMPOMEXYT-
ka yuactka II;

13 - pazpsanuuk yuactka III, 33 - BEICOKOBONBTHBIN ANEKTPO] OCHOBHOTO TEXHOJOTHYECKOIO HCKPOBOTO
npomexyTka yuyacrtka II1, 43 - BEICOKOBOIBTHBIH 3NeKTpoA paspsaHuka yuyactka III, 53 - HU3KOBONBTHBIN d1IEK-
Tpon paspsanuka yuactka III, 73 - 3amurHsiit anexrpon yuactka III, 83 - uckpoBoii kaHad TEXHONOTHYECKOTO
UCKpOBOTO NpoMexyTka yuactka I, 93 - BEICOKOBONBTHBIN HCKPOBO# KaHaJ 3allMTHOIO HCKPOBOTO MIPOMEXYT-
ka yuactka III;

U - uMmynbc nepeHanpspkeHus, [ - mepBelif y4acTok TMpIsSHIB! pa3psaaHUKoB, 11 - BTopoit yuacTok rupnsH-
JbI pa3psaaHuKoB, 111 - TpeTuit yuacTok rUpIsHABI pa3psIHUKOB.

OcymecTBienyne n3oépereHus

Hanee HacTosmee U300PETEHUE OYAET ONMUCAHO CO CCHUIKOM HAa COMPOBOXAAIOUIME YEPTEXKU U HACTHBIE
BapUAHTHI OCYUIECTBIECHUSA. Takoe onucaHue AaeTcs ¢ UENBIO MOSCHEHUS U300PETEHUS HA YACTHBIX IPUMEPAX U
HE NpeJHa3HA4YEHO /U1 OrpaHMueHHs 0O0beMa OXPaHbl HACTOAIIETO M300pETEHHMs, ONpeAcIieMoro GpopMysIoi
u300peteHus. B To ke BpeMs pu HE0OXO0IUMOCTH B (hopMyInie U300pETEHHS MOTYT ObITh IPUBECHB! MPU3HAKH
U3 ONUCAHUA C LENBIO OONEE TOUHOrO ONMpeaeneHus o0beMa oXpaHbl. M300peTeHne MOXKET NIPUMEHATHCS K ca-
MBIM pa3IMYHBIM Pa3psaHBIM YCTPOHCTBAaM, MOAKIOYAEMBIE K CETH YEPE3 MPOMEKYTOK, BKIIOUAsA, HO HE Orpa-
HUYMBasACh TakuMH, kak OIIH, MynpTukaMepHsle, TpyOUaThle, BEHTUIIBHBIC PA3PAAHUKH U T.1II.
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Onucanue M300peTEHUS AaHO A Ciy4yas HaXOoX/JICHUS pa3psaHOro YCTPOHCTBA IOJ HU3KUM AJEKTpUUe-
CKUM HampsHKEHUEM M MOAKIIOYEHHS K BHICOKOMY HANpsHKEHHUIO Yepe3 TEXHOIOTMUECKHH HCKPOBOH NMPOMEXKY-
ToK. O/HaKO TaKkoe MOJAKIIOYEHUE HE OTPAaHUYMBACT 0OBEM OXpaHbI U300PETECHUS U JIaHO JHUIIG B HEIIX YIIpOo-
ImeHus nosicHeHus. B obieM cimydae crnoco0 MogKIIoueHUs pa3psAAHUKA 0 HACTOANIEMY H300PETEHUIO HE SB-
JSIETCSl OZIHO3HAYHO 3aJaHHBIM M MOXXET MEHAThCS. B COOTBETCTBUM ¢ M3MEHEHHEM NOAKIIOUEHMS Pa3psaaHOE
YCTPOKCTBO MOXET HAXOAUTHCA IOJ BHICOKMM JJIEKTPHYECKUM HANpPSDKEHUEM U MOJKIIOHATHCS K HU3KOMY Ha-
NPSDKEHHUIO Yepe3 TEXHOJIOTHYECKUI HCKPOBOM MPOMEXYTOK - TAKOH BapHAHT MOJKIIOUECHUS ABISETCS IKBHBA-
JICHTHBIM J1JI1 HACTOSIIETO H300PETCHUS, TAKXKE KaK U JIOObIE APYTHE, B KOTOPBIX PeaTH3yeTcs IPHHIMI ACHCT-
BUS, TIPE/ICTABICHHBIH B OMCAHUU.

Ha ¢urypax u B onucaHuu paccCMOTPEHBI BApUAHTHI, KO/ TEXHOJOTMYECKHH M 3aIUTHBIA HCKPOBBIC
MPOMEXYTKH GOPMHUPYIOTCH MEXY KOHIIAMU COOTBETCTBYIOIIMX JJIEKTPOJOB. B 3TUX ciayyasx paspsaHble mAT-
Ha 2JIEKTPOJIOB, C KOTOPBIX UCXOAMT pa3psHas Ayra, HAaXOAATCSA Ha KOHI@AX 3yeKTpoaoB. OHAKO B IPYTHUX Ba-
puaHTax, BXOJAIIMX B OOBEM OXpaHbl HACTOSAIIEIO M300pETEHMS, YKa3aHHBIE UCKPOBHIE MPOMEXKYTKH MOTYT
OBITH MEXTy OMMKAHIIMMU IPYT K APYTY YaCTAMM COOTBETCTBYIOIIMX ANEKTPOIOB. IIpu aToM Omikaiinme apyr
K APYTY YacCTH JJIEKTPOJOB B OOIIEM CIyYae MOTYT HE ABIATHCA KOHIAMM JJIEKTPOJIOB, XOTA ¥ MOTYT OBITH UMH
(HampuMep, Kak 3TO NMOKa3aHO Ha CONMPOBOXIAIONIHNX (HUTypax).

B yacTHOCTH, 3EKTPOABI MOTYT UMETH U3TUOBI, KOTOPBIE MOTYT OBITH PACTIONOXKEHBI APYT K IPYTY OIMKeE,
4YeM KOHIIBI ANEKTPO/IOB (MU, B OJJTHOM M3 BApPMAHTOB, U3TUO OJHOIO ANEKTPOoAa OJMKE K KOHILY APYTOro dek-
Tpona). B Takux ciaydasx pa3psaHble NMATHA AJNEKTPOJOB, C KOTOPHIX HCXOAUT paspsaHas Ayra, HaXOJiATcs Ha
u3rubax ¥ MOTYT MHUIPHUPOBATh 110 MEPE Pa3BUTHUS paspsja Ha KOHIBI ANEKTPOJIOB. To ecTh pa3psaHble IyTH
MOTY M3HayajbHO PAa3BUBATHCA HA U3ruOax 3IEKTPOJOB, NPEACTABIAIOMIMX CO0O0M yyacTku, Haubonee OIU3KUE
JPYT K APYTY- a 3aTEM NEPEXOAUTH Ha KOHIBI AJIEKTPOJAOB BBUIY MX MEHBILIETO pajuyca U3ruda MoBEPXHOCTH.
Bce yka3aHHbIe BapMaHTBI BXOIAT B 00bEM OXpaHbI H300PETEHUS U JalbHEHIEe OMUCAHUE TAKKE OTHOCUTCS U K
STUM BapUaHTaM HECMOTPS Ha TO, YTO M300pETEHUE MILTIOCTPUPYETCS HA NMpUMeEpax, B KOTOPBIX YYACTKHU JIIEK-
TPOJIOB, OMMKaiime APYT K APYTY, ABIAIOTCS KOHIAMHU 3JIEKTPOIOB.

Ha ¢wur. | nokaszana cxema u3BectHoro paspsanuka (OITH) ¢ 3amuTHEIM TPOMEKYTKOM, COOTBETCTBYIO-
mas ¢ur. 11 matenra US 5663863. Paspsaanoe yctpoiicTBo 1 (KOTOpOE TakkKe MOXKET Ha3bIBATHCA AYTOTACAIIUM
ycrpoiictBoM, 1Y) npu BO3HUKHOBEHMHU NEPEHANPSIKEHUSA Ha MTPOBOAE 2 MOJKIIOYACTCA K HEMY Yepe3 TEXHOJI0-
THYECKUH MPOMEXYTOK g;, 00pa30BaHHBIN MEXIY KOHIAMM 3J€KTpoaoB 3 U 4 uepe3 kaHan paspsaaa 8. VY 1
3AIHUIIECHO OT NEPEHANPSHKEHUH 3aIIUTHBIM TPOMEKYTKOM g, , 00pa30BaHHBIM MEX/y KOHIIAMHU 3JIEKTPOIOB 6 U
7, IpuUEM BIEKTPOA 6 COETUHEH C 3IEKTPOAOM 4, HaXoaAIeMcs Ha BRICOKOBONBTHOMH cTtopone /1Y, a anexrpon
7 MOAKIIOYEH K HU3KOBOJIBTHOMY JNIEKTPOAY Pa3psIHuUKa S, coefuHEHHOMY ¢ 3eMiEH. Ilpu cpabaTsiBanuu npo-
MEXYTKa g, ¥ BO3/IeficTBUM BOIHBI nepeHanpspkeHus yepes Y (paspsanuk B Buae OITH) 1 mporekaer 6obioi
TOK, a nockoibky conporusieHue OITH nmpu cpabGaTthiBaHMM CHIIBHO NAJacT, HANPSDKEHUE HA NMPOMEXYTKE g
BO3pACTaCT HE3HAUUTEIBHO.

Ha ¢ur. 2 noxazaHo cpabaTbIBaHHE 3aIMTHOIO MPOMEXKYTKA pa3pAAHUKa gy o ¢ur. 1. Kak BuaHO U3 dur.
2, IPOMEXYTOK g, HUKAK HE CBA3aH C TEXHOJOTMUECKHM NPOMEXYTKOM g;. 3allUTHBIH MPOMEXKYTOK OpraHu30-
BaH MEX/1y OT/JCIHHBIM BHICOKOBOIBTHBIM 3JIEKTPOZOM 3aIIMTHOTO NPOMEXKYTKA 6, raTbBAHUUECKHU CBA3AHHBIM C
BBICOKOBOJIBTHBIM JJIEKTPOJOM pa3psaHUKa 4, U 3NEKTPOAOM 7, COCTUHEHHBIM C HU3KOBOJIBTHBIM JJIEKTPOAOM
paspsaanuka S. [loaroMy paspsaHoe Hamps>KEHHE MPOMEXKYTKA g, OTHOCUTEIBHO BBICOKOE U TOJBKO NPU OYEHD
6onpiIoi BeauuuHe Toka, koraa OITH Tepset cBou HelIMHEHHbIE CBOHCTBA, HANPSKEHUE HA HEM CYIIECTBEHHO
BO3PACTAET U MOXKET cpabOTaTh MPOMEXYTOK g,. IIpu TakoM criocobe 3aluThl BENUKa BEPOATHOCTH Pa3pyIICHHS
OIIH ot ToKOBOI1 neperpy3ku - mpex/e 4eM cpaboTaeT 3alUTHBIN POMEXYTOk g, OITH yxe Oyner pazpyuieH
U3-33 CIMIIKOM CHJIBHOH TOKOBOH Harpy3kd M, CIEI0BaTEIbHO, KOHCTPYKIHMSA, Moka3aHHas Ha ¢wur. 1 u 2, He
BBITIOJTHAECT (DYHKIMIO 3aIIUTHI paspsaaHuka 1.

JlpyTuM HEIOCTATKOM KOHCTPYKIMH pa3psIHUKa 1o ¢ur. 1 sBisercs To, YTO B TEXHOIOTHYECKOM IpOMe-
KYTKE g; oOpazyercs Ayra ¢ GONBIIMM TOKOM K. 3. M OOJBIIOH ATUTENHHOCTHIO, ONPEACIIEMO BpEMEHEM Cpa-
0aThIBAHMS BBIKJIIOYATENSA. JTO NPUBOAUT K 3HAYUTEIHHON 3PO3UH JNIEKTPOA Pa3psIHUKa 4.

Ha ¢wur. 3 nmpeacrasneHa cxeMa pa3psHUKA C 3alIUTHBIM ITPOMEXYTKOM B COOTBETCTBHU C M300PETCHUEM.
B 3TOM paspsHMKe OTCYTCTBYET JJEKTPO/ 6, @ 3aIMTHBIA NPOMEXYTOK g, OPraHU30BaH MEXAY BBICOKOBOJIBT-
HBIM 3JIEKTPOJOM 4 pa3psAAHHKA, YIACTBYIOIMM B (JOPMUPOBAHMM KaHajla pa3psAaa 8 TEXHOJOTHYECKOTO IIpo-
MEXYTKa g, ¥ 3aIUTHBIM 3JIEKTPOAOM 7, NPAMO (HENOCPEACTBEHHO, TAbBAHUUECKH) COEMHEHHBIM C HU3KO-
BOJIbTHBIM JJIEKTPOJIOM 5 pa3psaHHUKa.

3aImUTHBIH UCKPOBOI MPOMEXYTOK g, BHIMOIHEH HEMOCPEJCTBEHHO MEXIY 3alUTHBIM JJIEKTPOAOM 7 U
TEM KOHIIOM BBICOKOBOJIBTHOTO 3JIEKTPOAa 4 pa3psAHUKA, Ha KOTOPBIH MOMajaeT UCKPOBOH pa3psaa 8, moaxio-
YAIOMHUI pa3psTHUK K 3JIEKTPOLY 3 MO/ BHICOKUM JJIEKTPHUECKUM HampspkeHueM (¢ur. 3-5), uaM HenocpeacT-
BEHHO MEXAY 3aIIUTHBIM 3JIEKTPOIOM 7 U TEM KOHIIOM 3JIEKTPOAA 3 MO/ BHICOKMM AJIEKTPUUECKUM HaNpPsKEHHU-
€M, C KOTOPOT0 UCKPOBOH pa3ps MAET Ha BEICOKOBOIBTHBIN 31eKkTpoa 4 (dur. 6-8) pa3psaaHuka, odecrneyuBacT-
€51 BO3MOXXHOCTH UCKPOBOTo Npo0o0s 9 3alMTHOrO MCKPOBOTO NPOMEXYTKA g, NPU TAKUX HANPSKECHUSX, TPH
KOTOPBIX Pa3psHOE YCTPOWCTBO EIE HE BBHIIUIO M3 CTPOS, TO €CTh J0 JOCTHXKCHUS 3KCTPEMAIbHBIX NEpeHa-
NpSOKEHUH, BEIBOAIIMX pa3ps/IHOE YCTPOHCTBO U3 CTPOS.

Jlast Toro, 4ToOBI CHAYaIa pa3BUBAJICSA pa3psAa § B TEXHOJIOIHYECKOM MCKPOBOM MPOMEXKYTKE g;, U TOJNBKO
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MOTOM paspsn 9 B 3aIIMTHOM UCKPOBOM MPOMEXKYTKE g, HIEKTPUUECKas POYHOCTh TEXHOJIOIMYECKOTO HCKPO-
BOTO NIPOMEXYTKA g1 JODKHA OBITH MEHBIIIE IEKTPUUECKON TPOYHOCTH 3aIIUTHOIO HCKPOBOTO NIPOMEXYTKA £).
3T0 MOXeET 00eCneynBaThCA TEM, YTO pa3Mep TEXHOJIOTMYECKOro UCKPOBOTO MPOMEXYTKA g MEHBIIE pa3Mepa
3AIMTHOTO UCKPOBOTO NMPOMEXYTKA gy, M TOT/a HAaNpshKeHHe Npo0os NpoMexyTka g OyJIeT MEHbIIIE HanpshKe-
HMS IpO0O0s NPOMEXYTKA gy. B 1pyroM BapuaHTe 3TO MOXKET 00ECTIEYHBATHCA TEM, YTO HANPSXKEHHOCTH ITPO00s
TEXHOJIOTHYECKOT0 HCKPOBOTO MPOMEXKYTKA g MEHBIIIE HANMPSXKEHHOCTH NMPOoO0s 3alIMTHOIO UCKPOBOTO NpOMe-
KYTKa g, HApUMEp, 3a CHET TOro, YTO NPOMEXYTOK g; OPraHU30BaH MEXIY CTEP)KHEBBHIMM JJIEKTPOJAMH, a
MPOMEXYTOK g, MEXKAY CTEPXKHEBHIM 3JIEKTPOAOM M MeTannueckoi chepoil (mnu nmomycdepoit) ¢ 60abmUM
paanycoM, KoTopas obecrieuuBacT 60JIee paBHOMEPHOE JJIEKTPUUECKOE MOE.

3amuUTHBIH NPOMEXYTOK g, NPEUMYIIECTBEHHO 00pa3oBaH TakUM 00pa3oM, 4TO ero kaHai paspsaaa 9 pas-
BUBACTCSA MEX1Y MATHOM 3JIEKTpoja 3 MM 4, ¢ KOTOPOro pa3BUBACTCH pa3psa NP MOAKIIOUEHUM pa3psIHOTO
ycTpoiicTBa | K 371eKTpoay 3 MO BBHICOKMM JJIEKTPHYECKUM HANpsDKEHHEM (M, janee, K BBICOKOBONBTHOM CETH
2), ¥ 3aIUTHBIM JJIEKTPOJOM 7. brarogaps Tomy, 4to npH cpabaTbIBaHHMH TEXHOJIOTHYECKOrO NPOMEXYTKA Me-
Ky DIEKTPOAAMH Ha KOHIIE DJIEKTpoja oOpa3yeTcs paciuiaBiIeHHOE METALIMYECKOE MATHO, U B IPOCTPAHCTBE
BOJIM3M HETO - MIa3MEHHOE NMPOBOJSAIIEE 001aK0, CO3/IAI0TCs ONaronpusTHRIE YCIOBHS A Npo00s 3allMTHOTO
npoMmexyTka. OH MpoOUBaeTCsA NPU OTHOCUTEIHFHO HU3KOM HAIPSXKEHUH, CYIIECTBEHHO MEHBIIEM, YEM pa3psl-
HOE HanpsHKEHUE 3aIUTHOTO NPOMEXKYTKA U3BECTHON KOHCTPYKIIMU MEXY XOJOAHBIMH JIEKTPOIAMHU.

Ha ¢urypax nokazana peanu3anust U300pETCHUSI COBMECTHO C JJIEKTPOAOM, HAXOAAIIMMCS MO BBICOKHM
JNEKTPUYECKUM HanpspkeHueM. OH 0003HaveH no3unueit 3 unu 31 B 3aBUCUMOCTH OT (PUIYpBl. DTOT NIEKTPO]
MOXXET BXO/IUTH B COCTAaB Pa3pAAHHUKA, & MOXKET U OBITh BHEIIHUM JJIEKTPOJOM, OTHOCUTEIHHO KOTOPOTO yCTa-
HaBIIMBAETCS pa3psAAHUK ¢ 00ecTieueHHEM BO3MOXXHOCTH ()OPMHUPOBAHUS TEXHOJIOTHUECKOT0 UCKPOBOTO NpoMe-
KYTKA MEXKY KOHIIAMU M/MITH OIM>KaHIIMMU APYT K APYTY YacTAMH BBICOKOBOJIBTHOTO 3JEKTPOJA U 3JICKTPOAA
MOJ] BEICOKUM JJICKTPUYECKUM HAMPSKCHUEM.

[TockonbKy 3aIIMTHBINA NEKTPO/I, COETMHEHHBIH ¢ HU3KOBOJBTHBIM JIEKTPOIOM NPSIMO MIIM Yepe3 COeTH-
HUTEIBHBIA UCKPOBOH NMPOMEXYTOK, YCTAHABIMBAECTCSA C BO3MOXXHOCTHIO ()OPMHUPOBAHHUS 3AIIMTHOTO UCKPOBOTO
MPOMEXKYTKA MEXIY KOHIAMH H/MIM OMMKaHMIMMU APYT K APYTY HYacTAMHU 3aMIMTHOTO 37EKTPOJa M BBICOKO-
BOJIFTHOTO 3JIEKTPO/A MM 3JEKTPOAA NMOJ BBICOKUM DICKTPUUYECKUM HANPSHKEHHEM, TO IS peanu3aldd H30-
OpeTeHHs BCE TPM JJIEKTPOAA: BBLICOKOBOJBTHBIM 3JEKTPOJ, 3AIIMTHBINA 3JEKTPOA M 3JIEKTPOA IMOJ BBHICOKUM
JNEKTPUYECKUM HANpPSDKEHUEM, @ TOUHEE TOBOPS MX KOHIIBI W/UITH Hanbonee OIM3KHME YacTH, JTOJDKHBI TPEUMY-
MICCTBEHHO HAXOAUTHCSH B Npeaeiaax NpsAMOi BUAMMOCTU JPYT APYyTa WM, APYTUMU CIOBaMU, B Mpeaenax nps-
MOT0 AOCTYTa APYT K APYTY B BUAC Pa3psIHBIX MPOMEKYTKOB.

IIpu TakoM pacmoyioxKEHUU INECKTPOJAOB Pa3PATHBIC TPOMEKYTKU -TEXHOTOTHYECKHUIA U 3aIIUTHBIN - TAKXKE
HaXoJAATCS B Ipejeslax BUIMMOCTH ApYT Apyra. Bee 310 obecneunBaeTcs Te€M, YTO pa3ps/Ibl B 3alIUTHOM M TEX-
HOJIOTHYECKOM IPOMEXYTKAaX B MOMEHT cpa0aThIBaHHUs 3allMTHI, 00ECIIEYMBAEMON 3aIUTHBIM JJIEKTPOAOM,
UMEIOT OIHY OOIIYIO TOUKY (pa3psaHOE MATHO) HAa OJJHOM M3 3JIEKTPO/IOB: BEICOKOBOJIHTHOM JJIEKTPOJE (HANpPHU-
Mep, Ha ¢ur. 3-5) UK 3IEKTPOIE MOA BHICOKUM 3JIEKTPUUECKUM HANpsHKEHUEM (HanpuMmep, Ha ¢ur. 6-8).

Jns peanuzanuy H300pETEHUS DIEKTpUYECKas MPOYHOCTH TEXHOJIOTMYECKOTO HMCKPOBOrO NMPOMEXKYTKA
MEHBIIIE ANEKTPUUECKOH MPOYHOCTH 3aIIMTHOTO MCKPOBOTO NPOMEXYTKa. BapuaHThl oGecneueHus 3Toro ycio-
BUS JaHBI B HACTOAMIEM omucaHuu. Tak kak B hOPMUPOBAHUU TEXHOIOTHUECKOTO UM 3AMIUTHOTO NPOMEKYTKOB
(81 1 g, COOTBETCTBEHHO) Y4aCTBYIOT TpH 3nekTpoaa (3, 4 u 7), MpeuMyIeCTBEHHO HaXO/AIMXCS B NPEaeax
NpAMOM BUTUMOCTH, B TAKOM KOHCTPYKIIMU OYIET €IE OAUH UCKPOBOI IPOMEKXYTOK (MEKAY 3ACKTpoIaMu 3 U 7
Ha ¢ur. 3), pa3psaa B KOTOPOM HE JOIDKEH NPOUCXOJUTH HHU 10 MHUIMAIIMK Pa3psia B TEXHOJOTHYECKOM IpoMe-
KYTKE g, HM 10 MHUIMAIIMM pa3psasia B 3alllUTHOM IMPOMEXYTKE gy. J[ns aToro anexrpuyeckas mpouyHOCTh 3TOTO
TPETHETO UCKPOBOTO MPOMEXYTKA JODKHA OBITH OOJBIIE KaK 3JIEKTPUYECKOW NPOYHOCTH TEXHOIOTHYECKOTO
HCKPOBOTO NPOMEXYTKA, TAK U IIEKTPUUECKON TPOYHOCTH 3aIIUTHOTO HCKPOBOTO MIPOMEKYTKA.

3T0 MOXET OBITH 00ECNEUeHO pa3IMYHBIME METO/IaMH, NPEACTABICHHBIMH B HacTosmEeM onucanuu. Ha-
HpUMEP, 9TO MOXKET OBITH 00ECNEYECHO, B YACTHOCTH, OOIBIIMM PACCTOSTHUEM MEX/Y 3aIUTHBIM 3JIEKTPOAOM U
JNEKTPOJOM IIOJT BHICOKHM JJIEKTPUUECKUM HAIPSKEHUEM (TO €CTh OONBIIMM pa3MEPOM YKa3aHHOTO TPETHETO
HCKPOBOTO MTPOMEXKYTKA) O CPABHEHHUIO C PACCTOSIHUSMU MEXAY BBICOKOBOJILTHBIM 3JIEKTPOIOM U AJIEKTPOIOM
MO/1 BBICOKHUM 3JIEKTPUUECKUM HANpsDKEHUEM (TO €CTh Pa3MEPOM TEXHOIOTHYECKOTO UCKPOBOTO MPOMEXKYTKA), a
TAKKE MEXAY 3aIIUTHBIM 3JEKTPOIOM H BBHICOKOBOJIBTHBIM 3JEKTPOJOM (TO €CTh pa3MEPOM 3alMTHOTO HCKPO-
BOTO IPOMEKYTKA).

Ha ¢wur. 4 noxazana nepBoHavajibHas CTaaus cpabaThIBaHKME 3AIIMTHOIO IPOMEXYTKA pa3psAHUKa 110 (ur.
3. bnaroaaps ToMy, 4To Npu cpabaThIBAHUU TEXHOIOTHUECKOTO MPOMEXKYTKA g MEXY dIekTposamu 3 u 4 Ha
KOHIIE 3JekTpoaa 4 oOpa3yercs paclulaBIEHHOE METAIIMYECKOE MATHO, U B NPOCTPAHCTBE BONM3U HETO -
IIa3MEHHOE MTPOBOAAIIEE 00JI1aK0, CO3/1AI0TCs OJaroNpHUATHBIC YCIOBHUS U NPOOOS 3aIMTHOTO NPOMEXYTKA g).
BBuny HamM4Hs OKOJO 3aIIMTHOTO NMPOMEXYTKA g MIa3MEHHOro obnaka, 00pa3oBaBIIETOCs B pe3yIbTaTe Ipo-
6051 pa3psATHOrO MPOMEXYTKA g, 3AIIUTHBIA NPOMEXYTOK g; MPOOUBAETCA NPH 33/ laHHOM, OTHOCUTEIBHO HU3-
KOM HamnpsDKEHMH, KOTOpoe 00eCNeunBaeT 3allMTy pa3psaaHoro ycrpoicraa | Ha ¢ur. 3-13 1o ero paspymieHus
U/WITH BBIXOJIA U3 TUaNa3oHa pabouyuX HaNpAKECHUM IPU IKCTPEMATbHOM MEpEHANPKCHUH.

CraenyeT OTMETHTD, UTO MPU U3BECTHOU U3 mareHTa US 5663863 KOHCTPYKIIUM 3aIMIUTHOTO MPOMEXKYTKA g)
(cM. dur. 1 ¥ 2) MEXIY XOTOAHBIMU 3NICKTPOAAMHU, YIAJICHHBIMU OT NPOMEXKYTKA g, Pa3psaIHOC HaNpsKCHUE
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MPOMEXYTKA g Ha Gur. 1 u 2 cymecTBEHHO BHIIIE, YEM pa3psAHOE HANPSHKEHHE TPOMEXKYTKA g7 KOHCTPYKIIUH
0 HACTOSAIIEMY H300PETEHUIO, pa3IMYHbIC BADHAHTHI KOTOPO# peacTaBneHs! Ha ¢ur. 3-13.

Ha ¢ur. 5 moxa3zana 3aBepIarornas craaus cpabaTbiBaHUE 3alMTHOIO IPOMEKYTKA Pa3psAAHUKA MO ¢ur. 3.
Kanaip! TeXHOIOrH4eCcKoro MpoMexyTka 8 g, U 3alMTHOrO MPOMEXYTKa g, 9 cnuBarotrcs B oauH kaHan 10 Me-
#ay anektpoaaMu 3 u 7. Ilpu aToM anexTpon 4 pa3psaHuKa HE YHaCTBYET B IPOTEKAHUHU TOKa KOPOTKOTO 3aMBbl-
KaHMA U, B OTIMYHE OT Pa3psAAHUKA U3BECTHOM KOHCTPYKIMHU O ur. 1, ero apo3ust He3HAUUTEIbHA.

Ha ¢ur. 6 npeacraBneH Apyroil BapuaHT pa3psaHHKa B COOTBETCTBUM ¢ M300peTeHMeM. B aT0#i cxeme
TAaK)KE OTCYTCTBYET 3JIEKTPOJ 6, a 3aIUTHEII TPOMEXYTOK g, OPraHU30BaH MEXAY 3JIEKTPOIOM 3 IO/ BHICOKUM
JNEKTPUYECKUM HANpPSDKEHUEM (IJIEKTPOIOM CETH), YUACTBYIONMM B (hOPMHUPOBAHMM KaHana paszpsaa 8 TexHo-
JIOTHYECKOT0 MMPOMEKYTKA g, 1 HU3KOBOJIBTHBIM 3JIEKTPOJIOM 7.

Ha ¢ur. 7 noxazano cpabGaTbiBaHUE 3aIIMTHOTO MIPOMEXYTKA pa3psaHUKa 1o ¢ur. 6. biaarogaps tomy, 4ro
NpH cpabaThbIBaHUU TEXHOJIOTMYECKOTO MMPOMEXYTKA g MEXKAY 3JeKTpoamMu 3 U 4 Ha KOHIE 31eKkTpoaa 3 obpa-
3yeTcs pacIuIaBICHHOE METAITHYECKOE MATHO, U B NIPOCTPAHCTBE BOIM3M HETO - IJIa3MEHHOE NMpoBosIEe 00-
JIaKO, CO3/al0TCs OIaronpHUsTHBIE YCIOBUS AN NMPOOOs 3alMTHOTO NpOMExyTka gy. OH npobuBaeTcs npH 3a-
JIAHHOM, OTHOCHUTEJIHHO HU3KOM HAIPSHKEHUM, YTO TaK)Ke 0OECIEeYMBaET 3alMTy paspsaaHuka | 1o ero paspyuie-
HMS W/MJIM BBIXO/Ia U3 IMana3oHa pabouyux HanpsHKEHUH.

Ha ¢ur. 8 moxa3zana 3aBepimaromas craaus cpadaTbIBaHUs 3alMTHOTO IPOMEKYTKA pa3psAAHUKA MO ¢ur. 6.
Ilpu cpabGaTeiBaHMM 3AIIMTHOTO NMPOMEXKYTKA g, OCHOBHOH TOK ITPOTEKAET MO KaHATy paspsaa 9 Mexay anex-
TpoaaMu 3 u 7 ¥ nanee Ha 3eMito. Tok dyepes kaHad 8 He3HAYMTENIEH, TOITOMY KaHall 8 racHeT. DIEKTPOa pas-
psaHMKa 4 He Yy4acTBYET B NIPOTEKAHMU TOKAa KOPOTKOTIO 3aMBIKAHHUA U, B OTIIMYUE OT pa3psTHMKA W3BECTHOM
KOHCTPYKIMH IO ¢ur. 1, ero 3po3us He3HAUUTENbHA.

Ha ¢ur. 9 npencrasiena rupisHaa pa3psAaAHUKOB 1o u3obpereHuto. Paspsanele yerpoiictsa 11, 12, 13,
BXO/ISIIIIME B THPISHIY, MOAKIIOUAIOTCA K NPOBOAY 2 M COCAMHAIOTCA MEXIy coOOH NMpH MOMOIIM pa3psAaAHBIX
kaHaoB 81, 82, 83 TexHOJOrMUECKUX UCKPOBBIX NIPOMEXYTKOB g1. Pazpsnusie ycrpoitctsa 11, 12, 13 mocaeno-
BarenbHbIX yuacTkoB LILIII 3akpennens! Ha H30MIMOHHON KOHCTpYKuMH (Ha ¢ur. 9 u ¢ur. 10 oHa He nokasa-
Ha). 'upnsHaa pa3psaHUKOB MOAKIIOYAETCS K IPOBOY Yepe3 pa3psAHbIH kaHad 81 mepBOro TEXHOJIOrHYECKOTO
MPOMEXYTKA g1, 00pa30BaHHOIO MEXIY BHICOKOBOIBTHBIM 3JEKTPOIOM 31, yCTAHOBIEHHBIM Ha NMPOBOJE, U BBI-
COKOBOJIBTHBIM 2JIEKTpoaoM 41 nepBoro paspsaHuka. Bropoii pazpsaHuk MOJKIIOYAECTCS MPU MOMOIM KaHala
82 mpomexyTka g;, 00pa30BaHHBIM MEXy HU3KOBOJBTHBIM 3NIEKTPOAOM S1 mepBoro paspsaHuka, (KOTOpPBIH
npsMO (HETOCPEICTBEHHO, I'aJbBAaHMYECKH) COCTUHEH C BBICOKOBOJIBTHBIM JJIEKTPOAOM IPOMEXYTKa 32 ams
BTOPOTO pa3psAfHHKA), ¥ BBHICOKOBOJIBTHBIM JJIEKTPOJAOM 42 BTOPOrO pa3psaHHMKa. AHAJOTUYHO MPOHCXOTUT
MOJKIIIOUYEHHE TPETHETO U MOCIEAYIOMHUX pa3psAHUKOB. HU3KOBONBTHEIH 37EKTPOA NMOCIECIHErO pa3psAaHUKa (B
BapUaHTE M'MPISAH/IBI U3 TPEX Pa3psAIHUKOB, TOKa3aHHOM Ha (ur. 7, 370 351eKTpoa S3) coeAuHSETCS ¢ 3eMIEH.

Y Kax/JI0ro pa3psIHUKa CBOH 3aIIMTHBIH NPOMEXYTOK g;, 00pa30BaHHBIA MEXAY COOTBETCTBYIOIIUMH BbI-
COKOBOJITHBIMU 3niekTponaMu 41, 42, 43 u 3amutHeIME 37ekTpoaamu 71, 72, 73, npAMo (HEMOCPEICTBEHHO,
raJbBaHUYECKH) COETMHEHHBIMH C COOTBETCTBYIOIIMMH HU3KOBOJIIBTHBIMH ANeKTpoaaMu 51, 52, 53.

Ha ¢ur. 10 nmoxa3aHo cpabaTeIBaHUE 3AIIUTHBIX TPOMEXKYTKOB THPIISH/IBI Pa3psAaHUKOB N0 ¢ur. 9 npu to-
K€, UMEIONIEM HEJONMYCTUMO BBICOKOE 3HAYEHME I Pa3psAAHUKOB, HO €IIE 0 JOCTHXKCHHUS IKCTPEMAIbHOIO
HepeHanpsHKEHNs, BBIBOIAIIETO Pa3psaHbIC YCTPOHCTBa U3 cTpos. IIpu 3TOM TOk NMpoTekaeT OT NMpoBoaa 2 1o
anekrpony 31, no xanany 81, mo xanany 91, no anexrpony 71, mo anexrpoay 51 k anexrpoay 32, no kanany 82,
No kaHaiy 92, mo anekTpoay 72, no snekrpoay 52 k 3aexTpony 33, no kanaiy 83, mo kaHaiy 93, nmo 3nekTpony
73 u no anexrpony 53 B 06xon paspsamHbix ycrpoitcts 11, 12 u 13. Takum o6pa3oM ocyiecTBIseTCs 3allUTa
pa3psAaHbIX yeTpoHcTB 11, 12 1 13 OT HEOMYCTHUMBIX TOKOB M 3KCTPEMAIbHBIX NEpEHANPAKCHUH.

Ha ¢ur. 11 mokaszaH BapuaHT BBIOJHEHHS CHPISH/IBI pa3psIHUKOB 10 M300peTeHuto. Kax bl u3 paspsn-
HHMKOB B THPIJIHJE (KPOME MOCNEIHETO, TOACOEMHEHHOTO K 3€MJIE) MMEIOT MO JBA 3aAIMTHBIX MTPOMEXYTKA g).
OnuH 00pa3oBaH MEXy COOTBETCTBYIOIIMMH BBHICOKOBOJIBTHBIMU dIekTpoaamu 41, 42, 43 u BepXxHUMM KOHIA-
MU 371ekTposioB 71, 72, 73, a BTOPO#i - MEX/y COOTBETCTBYIOIMMHU HI)KHHUMHU KOHIIAMM 3aIIUTHBIX 3JIEKTPO/IOB
71, 72, 73 v HU3KOBOJBTHBIMHU 3ekTpoaamu 51, 52, 53 paspsaanukoB 11, 12, 13 u sBugeTcs, Mo CyTH, COCTUHU-
TEIBHBIM UCKPOBBIM IPOMEXXYTKOM JUIS 3aIMTHBIX 3JIEKTPo0B. Paszpsanuku 11, 12, 13 3akpereHs! Ha H305-
IIMOHHOH KOHCTpYKIMHU (Ha ¢ur. 9, 10 u 11 ona He noka3zaHa).

Ha ¢ur. 12 moxazaHo nepBoHa4yaIbHOE CpabaThHIBAHUE 3AIUTHBIX MPOMEXKYTKOB g, TUPNSH/BI Pa3psAaAHH-
koB 1o ¢ur. 11. IIpu 3TOM TOK, UMEIOLIMH HEOMYCTUMO BBICOKOE 3HAYEHHE IS Pa3psIHMUKA, NPOTEKAET OT
npoBoja 2 no 3naexkrpoay 31, nmo kanany 81, mo kaHamy BEpXHEro 3alMTHOTO MpoMexyTka 91, no axexrpony 71,
N0 KaHaJTy HIKHETO 3alllMTHOro nmpoMexyrka 101, mo kaHamy TEXHONOTHYECKOro MPOMEXYTka 82, Mo KaHamy
BEPXHETO 3aIIMTHOIO NMPOMEXYTKAa BTOPOTro paspsaHuka 92, anektpony 72, Mo KaHaly HMXKHETO 3alllMTHOTO
npomexyTka 102, Mo kaHamy TEXHOJOTMYECKOro NPOMEXYTKa 83, 1Mo KaHay BEpXHETO 3alIMTHOTO MPOMEXKYTKA
BTOPOTO paspAaHuka 93, anextpoay 73 u no anaekrpony 53 B o6xoxn paspsauaukos 11, 12 u 13.

Ha ¢ur. 13 nokazaHo 3aKIIOUMTENIbHOE cpabaThIBAHUE 3AIMTHBIX NPOMEXYTKOB I'MPISH/B! Pa3psAAHHKOB
no ¢ur. 11. Ilocne cpabaThIBaHUS 3aIIMTHBIX NPOMEXKYTKOB, IOKa3aHHBIX HA (Ur. 12, NpOUCXOIUT CIHMSHHUE
ayroBbeix kaHanoB. Kanax 81 cnuBaercs ¢ xananoM 91 B enunbiit kanan 111. Kananer 101, kanan 82 u xanan 92
cauBatoTcs B eauHbli kaHan 112, Kananer 102, kanan 83 u xkanan 93 cnuBarorcs B eaunblil kanan 113, Ipuuém
9TH eauHble qyroBeie kaHans! 111, 112, 113 orpeiBatores ot anexktponos 41, 42, 43, 51 u 52 pa3psHUKOB rup-
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nasHabl. TIpy 3TOM TOK, UMEIOLIMI HEOMYCTHMO BBICOKOE 3HaYEHHE AJIS Pa3psIHHUKA, TPOTEKAeT OT MpoBoja 2
no anektpoxay 31, nmo xanany 111, mo anexrpoay 71, no kanany 112, anextpoay 72, no kaxany 113, no anexrpo-
ny 73 u anektpony 53 BHe paspsaaukoB 11, 12 u 13. TTpu 3TOM ocymiecTBIsSeTCS 3aniuTa pa3psaaHukoB 11, 12 u
13 OT HEIOMMYCTUMBIX TOKOB U MPAKTHYECKU HET 3PO3UH 1eKTpooB 41, 42, 43, 51 u 52 paspsaauukos 11, 12 u
13.

[TokazanHsle Ha ¢ur. 3-13 ¥ onucaHHBIE B 3TOM pa3ziene Pa3psiTHUKHU U THPISHIB! Pa3psiTHUKOB MOTYT
HNPUMEHATHCS B TMHUM 3NIEKTPOINEPEaadt, CoAepKallel onopsl, OJHHOYHbBIE H30JSATOPBl H/HUITH H30JIATOPbI, COO-
paHHbIE B KOJIOHKM MJIM THPJSHIBI, W, IO MEHbIIEH Mepe, OJUH HaXOASLIMICS MOJ BHICOKUM 3JIEKTPUYECKHM
HaIpsHKEHUEM TIPOBOJI, CBS3aHHBIH HEMOCPEICTBEHHO MM MOCPEICTBOM KPEMEKHBIX YCTPOHCTB C 3JIEMEHTaMH
apMaTypbl OJUHOYHBIX H30JIITOPOB W/MJIM NEPBBIX U30IATOPOB KOJIOHOK HJIM THPJSAHI H30JATOpoB. Kasaslit
OJMHOYHBIN H30/IATOP WM KaXk[as KOJIOHKA WM THUPJSHIA M30JATOPOB 3aKpeIljIeH (3aKpelnsieHa) Ha OJHOM U3
OIOp MOCPEICTBOM 3JIEMEHTA CBOEH apMaTypbl, CMEXHOI0 ¢ yKa3aHHOH onopoil. B coorBercTBUM ¢ u300peTe-
HHMEM JIMHUS JJIEKTPONepeaay MOXKET COJEpKaTh, 10 MEHbLIEH Mepe, OJUH Pa3psIHHK MO JII0OOMY M3 BbILIE-
OIMCaHHBIX BapHAaHTOB W/WJIH, IO MEHBIIEH Mepe, OJHY THPJISHAY Pa3ps/AHUKOB IO JIOOOMY M3 BBIIICONHCAH-
HBIX BaPHAHTOB. DJIEKTPOJ MOJ BHICOKMM 3JIEKTPUYECKHM HAMPSKEHHEM JIOJDKEH OBbITh COEIHMHEH C MPOBOJIOM,
HaXOASLIMMCS MOJ BBICOKHM 3JIEKTPHUYECKUM HAIPSKCHUEM.

[IpencTaBieHHbIE HA CONPOBOXKAAIOILNX (PUI'ypax M AETAIbHO ONHCAHHBIC B ONMCAHUU BapUaHTHI OCYILE-
CTBJICHUSI TIPETHA3HAYCHBI AJIs YIPOIICHHUs TIOHUMAHUS CYIIHOCTU H300PETEHHs U HE JTOJDKHBI TOJIKOBATHCS Kak
OrpaHHYHMBAIONINE 00bEeM OXpaHbl U300pETEeHus, ONpeeNsieMblit mocneayoniei popmynoit nzobperenus. Omnu-
CaHHBIE BAPHAHTBI MOTYT OOBEAUHATHECS U KOMOWHMPOBATHCS B JIIOOBIX COUETAHHSX, 00ECIICUNBAIOLINX PEat-
3alMI0 [IPUHIUIA ASHCTBHS U JOCTIKEHHE TEXHUUYECKHX PEe3yIbTaTOB, B TOM YUCIIE U JOMOJHUTEIbHBIX. B pe-
3yJbTaTe KOMOMHAIIMU OTAEIBbHBIX BADUAHTOB MOT'YT JOCTUIaThCsl J0OABOUHBIE TEXHHYECKUE PE3YIIBTAThL.

OOPMVITA U3OBPETEHUA

1. Pa3psaHuK, BKIIOYAIOLIHMI B ceOsl pa3psaHOE YCTPOHCTBO, BEICOKOBOJNIBTHBIN AJIEKTPO, COSANHEHHBIH C
pas3psAHBIM YCTPOWCTBOM M YCTAHOBJICHHBIH C BO3MOXHOCTBIO (DOPMHUPOBAHHUS TEXHOJOTHMYECKOI0 HCKPOBOTO
MPOMEXYTKa MEXIy KOHLAMH H/WIH OMIDKaHIIUMH JAPYr K JPYTy YacTSIMHM BBICOKOBOJIBTHOTO JJIEKTpOJa U
3JIEKTPO/a MO BHICOKMM 3JIEKTPHUECKUM HANpsHKEHHEM, U HU3KOBOJIBTHBIN 3JIEKTPOJ, COEAMHEHHBIH ¢ pa3psii-
HBIM YCTPOMCTBOM, OTJIMYAIOIIMICS TEM, YTO BKJIIOYACT B ceOs 3aLUMTHBIA JJIEKTPOJI, COCTUHEHHBIH C HHU3KO-
BOJIBTHBIM JJIEKTPOAOM MPSMO MM Uepe3 COCAUHUTEIbHBII HCKPOBOH MPOMEXYTOK M YCTAHOBIEHHBIH C BO3-
MOXHOCTBIO ()OPMHPOBAHUS 3aIIUTHOTO MCKPOBOTO MPOMEXKYTKA MEX/IY KOHIAMH M/MIHM OMKaHIIUMHU JPYT K
JPYTy YacTSMH 3allMTHOTO 3JEKTPOJa U BBICOKOBOJIBTHOIO 3JIEKTPOJA WIIM 3JIEKTPOJA 0] BHICOKMM 3JIEKTPH-
4EeCKUM HaIpsDKEHUEM, [IPHYEeM JIEKTPHUYECcKas NPOUYHOCTh TEXHOJIOIMYECKOI0 HCKPOBOTO MIPOMEXYTKA MEHbILIE
ANIEKTPUYECKOMH MPOYHOCTH 3alIUTHOTO HCKPOBOTO MPOMEXKYTKA.

2. Pa3psaaHuk 1o M.1, OTIHYAIOIIMHACS TeM, YTO pa3Mep TEXHOJIOTHYECKOro HCKPOBOTO MPOMEXYTKa MEHb-
1I€ pa3Mepa 3alUTHOTO HCKPOBOTO MPOMEXKYTKA.

3. PaszpsimHuk no m.l, oTIMYAOMMHACS TEM, 4TO HANPSXKEHHOCTh MPOOOS TEXHOJIOTHYECKOTO HCKPOBOTO
MPOMEXYTKa MEHbIIIC HAIPSHKEHHOCTH MPOOO0s 3allIHTHOIO HCKPOBOT'O MIPOMEXKYTKA.

4. Pa3psaaHuk o m.1, oTIHYaouuiics TeM, 4TO 3allUTHBIH MPOMEXYTOK 00pa3oBaH TaKUM 00pazoM, YTO
€ro KaHaJl pa3psia pa3BUBAETCS MEXIY IMATHOM 3JEKTPOaa, ¢ KOTOPOro Pa3BHBAETCS pas3psia NMPH MOAKIIOYEHUH
pa3psIHOrO YCTPOMCTBA K 2JEKTPOLY MO/ BBICOKHM JIEKTPUYECKHM HANpPsHDKEHUEM, U 3allIUTHBIM 3JIEKTPOJIOM.

5. Pa3psHuk 1o 1.1, oTnyaromuiics TeM, 4To pa3psiHOe YCTPOHCTBO Npe/ICTaBIsIeT cOO0H OrpaHUYUTENb
nepeHanpsHKeHUsT HeIMHEHHBIH UM MYJIbTHKAMEPHBIH Pa3psIHUK WM TPyO4aThlid pa3psIHUK WIIA BEHTHJIbHBINA
pa3psIHUK.

6. 'mpnsHaa paspsAIHHMKOB, OTVIMYAIONIASICS TE€M, YTO OHA BBINOJIHEHA B BUJE LIEMOYKH IMOCJIEI0BATEIBHO
COEIMHEHHBIX Yepe3 HCKPOBbBIE BO3IYLIHBIE TPOMEXYTKH Pa3psIHUKOB MO JT000My u3 mil. 1-5.
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