202192870 Al

(19) EBpa3unckoe @) 202192870 13 A1l
naTeHTHOEe
Be4OMCTBO
(120 OMUCAHUE U30BPETEHUS K EBPASUICKOM 3ASIBKE
(43) Dara nyGnukaumn sasisku (51) Int. Cl. HO2H 3/16 (2006.01)
2023.02.28
(22) [ata nonaum 3aaBku
2021.10.21
(54) YCTPOHCTBO HATIPABJIEHHOM PEJIEMHOM 3AIIUTBI OT OTHO®A3HbBIX
3AMBIKAHUM HA 3EMJTIO B QJIEKTPUYECKHUX CETSIX
(31) 2021/0507.1 (72) Waobperatens:
(32) 2021.08.22 Jmutpuyenko Bukrop UBanosuy,
(33) Kz Omup3akos Harpim Tyiimeoaiiyabl,
(96) KZ2021/061 (KZ) 2021.10.21 Abmumyparos JKybanbrmoai
(71) 3assurens: Cyiinyinaesuy (KZ)
JIMUTPUYEHKO BUKTOP (74) Mpencrasurens:
MBAHOBH' (KZ) ABxanuena @.P. (KZ)
(57) W 3oOperenne OTHOCHTCS K OONAcTH SHEPTETUKM, a UMEHHO K PACIPEIETMTENIbHBIM JIEKTPOCETSIM,

paboTaoLIMM C H30IMPOBAHHON, KOMIICHCHPOBAHHOM, PE3UCTHBHO-KOMIICHCUPOBAaHHON MIIN PE3UCTUBHO-
3a3eMJICHHOW HEHTpaliblo, M IpEAHA3HAa4YeHO Ul CEJIEKTUBHOM peneiHOi 3amuThl OT omHO(a3HBIX
3aMbIKaHUH Ha 3eMJI0 B 2nekTpoceTsix 6-35 kB. YcrpoiicTBo HampaBieHHOW peldedHON 3aluThl
OT OJHO(A3HBIX 3aMBIKAHWI Ha 3€MIII0 B JJIEKTPUYECKUX CETAX COAEPKHUT Ha KaKIOM OTXOIAIIEM
¢unepe TpaHchoOpMarop TOKAa HYJIEBOW IIOCIIENOBATEINBHOCTH, OJOK BBIICJICHHUS IIOCTOSHHOTO
TOKA, WCHOJIHUTENBHBIA OpraH, AETEKTOp M YCWJINTENIb IOCTOSIHHOTO TOKa, TMPU ITOM JAETEKTOP
COZIEPXKMUT MPOIMYCKAIOIIMN ¥ IIYHTUPYIOIIUH IUOIBI M BXOAOM COEIMHEH C BBIXOJOM OloKa
BBIJICJICHNS! TIOCTOSIHHOTO TOKA, @ BBIXOJAOM COEAMHEH C BXOAOM YCHJIMTENS IIOCTOSHHOTO TOKa,
MOZIKJIFOYEHHOTO0 BBIXOJIOM K BXOJY HCIIOJHUTEIBHOrO oprasa. [Ipeanaraemoe M300peTeHHE MOXKET
IMIMPOKO TIPHUMEHSTHCS B PACHPEIACIHUTENbHBIX 3JIEKTPOCETSIX, paboTaloIUX C H30JIMPOBAHHOM,
KOMIIEHCHPOBaHHOH, PE3MCTHBHO-KOMIICHCUPOBAHHOM MM pPE3UCTHBHO-3a3€MJIEHHON HEHWTpabio,
obecrieurBasi MOBBIILICHNE CEIEKTHBHOCTH PEJIeHHOM 3aluThl OT 0HO(A3HBIX 3aMBIKAHUH Ha 3eMITIO B
3MeKTpoceTIX 6-35 kB.

IV  0L8C61C0C



YerpoiicTeo Hanpas/IeHHOM peJieiiHOM 3a1M Tl 0T 0AHO(AZHBIX
3aMBbIKAHHMI HA 3eMJII0 B JJICKTPHYECKHX CeTHX

H300peTrenue oOTHOCHTCA K OONacTH JHEPreTHKH, a HMEHHO K
paclpeAenuTEeNbHbIM  3NIEKTPOCETAM,  paboTaromuM ¢ H30JIMPOBaHHOMH,
KOMIICHCUPOBaHHOH,  pPE3HCTUBHO-KOMIICHCHUPOBAHHOW  UIU  PE3UCTUBHO-
3a3€MJICHHOM HEWTpaJblo, U MpeJHa3HAUEHO JJIS CEJIEKTUBHOM peleiHON 3alluTh
oT oHO(pa3HBIX 3aMBIKaHKI Ha 3eMIIIO B dJIeKTpoceTax 6-35 kB.

H3BecTHO YCTpOMCTBO HAaIpPaBJICHHOM pelleiHON 3alMTHl JIEKTPOCETEH OT
onmHodasHeIX 3aMblkaHuii Ha 3ewimo  (O33), coaepiKamiee H3MEPUTEILHBIN
TpaHchopMaTop Hanps>KeHUA, TpaHC(OpMaTOPHI TOKA HYJEBOH
nocneaoBarenbHocT  (TTHII) otxomsumiux ¢uacpoB U pene  MOIIHOCTH,
BKJIIOUAEMOE Ha TOK W HaMpsHKCHHE HYNEBOH MocienoBaTenbHOCTH. TlOCKONBKY
HaIpaBlICHHA TOKOB B TIOBPEXKACHHOM M  HENOBPEKACHHBIX  (puaepax
OPOTUBOIIONOKHBI, TO pENE pPearupyeT Ha 3HAaK MOIIHOCTH  HYJIEBOM
IIOCNICAOBATEIBHOCTH U OIpENeisieT moBpexacHHbIN puaep. (UepHobposor H.B.
Peneiinas 3anmta. YuebHoe mocobue ang texuukymon. HU3a. S-e, nepepad. u non.
M., «Oneprus», 1974. c. 246.)

HenocratkaMy U3BECTHOIO YCTPOMCTBA SIBISIIOTCS:

- OTpaHWYEHHOE IIPUMEHEHHE B KOMIICEHCHPOBAHHBIX J3JIEKTPOCETAX, B
KOTOpPBIX  HalIpaBJICHHME TOKa HylIeBoil mnociepoBarensHoctn (THII) B
HOBPEXACHHOM (pHAepe MOKET H3IMEHITHCS;

- 1peboBaHME MaJIbIX  YIVIOBBIX  TIOTPEIIHOCTEH  M3MEPHUTENIBHOTO
TpaHcopMaTopa HamnpsKeHu, TpaHC(HOpPMaATOPOB TOKA HYIIEBOH
nocneaoBarenbHocTH (TTHIT) oTxoasmux ¢puaepoB 1 BbICOKas TOYHOCTh YITIOBOH
XapaKTEPUCTUKK PENe MOILHOCTH,

VYKa3aHHbIC HEJOCTAaTKH IIPUBOJAT K BHICOKOH BEPOATHOCTH OTKa3a 3allUTHI
B cpabarteiBanuu npu 033, 4To HE oOecneuuBaeT TPeOYEMYH CENeKTHBHOCTh
peJICHHOM 3allUTHI, 4 TaKKE HAJEKHOCTh W 0€30MacCHOCTh PEJICHHONH 3alluThl
anexTpocerer ot O33.

Hanbornee OMM3KUM MO TEXHHWYECKOMY PEIICHKIO, IPUHATOMY B Ka4€CTBE

IPOTOTHIIA, SBSIETCS YCTPONCTBO IS OHpPEAENCHHMs IOBPEKICHHOTO (uaepa
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(OIl®) npu omHO(a3HBIX 3aMBIKAHHAX Ha 3EMIII0 B DJJIEKTPUYECKHX CETSX,
UCTIONB3YIOlIee TpaHC(HOPMATOPhL TOKA HYJICBOH TOCICAOBATCIEHOCTH OTXOASIIMX
bunepoB, MHUKPOKOHTPOIIEP, U3MEPUTENBHBIH OpraH Toka, OIIOK OmNpeneneHus
NOBpPEXIACHHOrO (uacpa, ONOK 3amycka, U3MCPUTENbHBIN TpaHcopMaTop
HanpshkeHUss M ONOK YABOGHMA HampsbkeHus. OnpeeneHHe MOBPEX/ISHHOTO
dugepa B JaHHOM YCTPOHCTBE OCYIIECTBIAETCA MO NPUHLMITY OTHOCHTEJIBHOIO
3aMepa, 110 KOTOPOMY IOCPEIACTBOM MHKPOKOHTPOJUIEpA IIOOYEPEAHO OT KaXKAOIo
otxomsmiero ¢umepa OI0K BBIASICHUS MTOCTOSHHOTO TOKA BEIZEIAET TIOCTOSHHEIM
TOK B TOKE HYJIEBOH MOCISHOBATENILHOCTH C MOCICAYIOIIUM ONPEAeICHHEM
U3MEPHUTENBHBIM OpraHOM S3HaueHHs B HUX. [lo HauOoNbIIEMY 3HAYCHHIO
yKa3aHHOTO NOCTOAHHOro Toka Omok OIID ompemenseT MOBpPEKICHHBIN (uaep.
(ITarent KZ Ne34388, MITK HOZH, onyb6nukosano: 12.06.2020, 6101, No23),

HenoctaTkaMy nNpoTOTHNA SABIAKOTCS OTPAaHMYCHHOEC TMPUMCHCHHE B
3NMEKTPOCETAX H3-32 HEAOCTAaTOUHOH cenekTUBHOCTH mnpu OIID, B chmyuasx
HE3HAYUTENBHOM pasHulie Mexxay THII B noBpexacHHOM dUAcpe U COOCTBCHHBIM
EMKOCTHBIM TOKOM B OJIHOM M3 HETOBPEXKICHHBIX (UACPOB, a TAKKE CIOXKHOCTH
YCTPOMCTBA, YTO CHIDKACT HAACKHOCTh U O€30MacHOCTh pabOThI SNEKTPOCETCH U,
KaK CIe/ICTBHE, HU3KasA 3pPEKTUBHOCTH SNEKTPOCHAOKEHHS.

3ajaueil mnpemyaraeMoro H300peTeHHs SBIISETCA CO3JAaHHE IIPOCTOTO
YCTPOKMCTBA HAIPABIICHHOW pelieHHONW 3amuThl OT 0AHO(a3HBIX 3aMBIKAaHHM Ha
3eMJIIO, TIO3BOJIAIONIETO TMOBHEICUTH CEIEKTHBHOCTH, HAIEXHOCTH M 0€30IaCHOCTH
paboThl JJIEKTPUUYECKUX CE€TeH M PpaclIUpuTh O0JacTb INPUMEHEHUSA 3a CUeT
BO3MOXXHOCTH (DYHKIIMOHHPOBAHHS B 3IEKTPOCETAX ¢ NHOOBIMU 3HAUCHUAMU
CMKOCTHBIX TOKOB B OTXOAALIMX (uAcpax, TEM caMblM OOCCIEHUUTH BBICOKYIO
3P PEKTUBHOCTH NEKTPOCHAOKEHMS.

TexHudeckuit pe3ynbTaT 3aK/IOYACTCS B TMOBBIUICHUHM CCICKTHBHOCTH
peneiHoi 3ammTel 0T O33 nyTeM BhLACICHUS TIOCTOSHHON COCTaBIAOLICH (anee
IIOCTOSTHHOTO TOKA) B TOKE HYJIEBOH ITOCIIEOBATEIFHOCTH MOBPEXKISHHOTO hriepa
C MOCIEAYIOIUM [POMYCKAHUEM IIOCTOSHHOIO TOKAa TOJBKO IIOBPEXKIEHHOIO
dugepa K WCIOTHHTEILHOMY OpPraHy, a Ta)ke B YIIPOLIEHHWH yCTPOMCTBa 3a CUET

IIPUMEHEHHUS TIPOCTBIX M HANEXKHBIX B paboTe NETEKTOpa W YCWIMTENA TOKd, HE
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MMCIOIIMX OrpaHWYEeHHMH B 001acTH BO3MOKHOTO TIPHMEHEHHUA, KOTOPBIE
00CCIICUUBAIOT HE TONBKO HAJACKHYIO, HO M O€30MacHy paboTy 3NeKTpoceTei, ¢
BBICOKOH 3()(pEKTUBHOCTBIO 3NMEKTPOCHAOKEHNA,

Jnsa gocTuXeHHs TEXHUYECKOTO pe3ybTaTa YCTPOHCTBO HaIlpaBICHHOK
PENEHHOM 3allUTHI OT OJHO(AZHBIX 3aMBIKaHHI Ha 3eMIII0 B JIEKTPUUSCKUX CETHX,
coAepikaimiee Ha KaXIOM oTxoasmieM ¢uaepe TpaHcdopMaTop TOKa HyJIEBOH
HOC/IEJ0BATENBHOCTH, OJIOK BBIACJICHHMS I[IOCTOSHHOTO TOKA M HCIOIHHTEJIbHBIN
OpTaH, CO021ACHO u300pemenulo, CHaOXKEHO AETEKTOPOM W YCHIIMTENEM
IOCTOAHHOTO TOKA, [PH 3TOM JCTEKTOP COAEPKUT IIPOIYCKAIOWMK K
IIYHTUPYIOIIMH AUOBl ¥ BXOAOM COEJIMHEH ¢ BBIXOJA0M OIOKa BBIJCIICHUS
[IOCTOSHHOIO TOKAa, a BBIXO/IOM COCMHEH C BXO/IOM YCHIIUTENS MOCTOAHHOTO TOKA,
NO/IKNIOYEHHOTO BBIXO/I0M K BXOAY HCIONHUTENBHOTO OpraHa.

Ha durype npeacraBncHa OJlOK-cxeMa TIpe/jiaracMoro YCTpoiCTBa
HalpaBlIeHHOW peledHON 3alIMTHl OT OJHO(A3HBIX 3aMbIKAHMH Ha 3EMIKD B
IEKTPUUECKUX CETSX, TE:

1 — 3MeKTpOoCeTH,

2- N — otxoasmue Guaepsl,

3 — BBIKITIOYATED,

4 — TparchopmMaTop TOKa HyJeBoi nocnegorarenprocta (TTHIT),

5 — OJIOK BbIZEJIEHUs [TOCTOSAHHOIO TOKA,

6 — meTexTop,

7 — nIponycKaromuy Auo,

8 - LIYHTUPYIOIIHUK O,

0 — ycunurenb MOCTOSHHOTO TOKA,

10 — HCONHUTENLHBIA OpraH.

Y cTpoiicTBO HanpaBICHHON PENCHHOM 3allUTH OT 0AHO(MA3HBIX 3aMbIKaHUM
Ha 3€MJII0 B JNEKTPHUECKUX CETAX YCTaHABIMBAECTCS HA KaKJIOM OTXOIALIEM
dugepe 2- N u cogepuT TpanchopMaTop TOKa HyJIEBOH MOCIeI0BaTEILHOCTH 4,
OJIOK BBIACICHHS [IOCTOSHHOTO TOKA 5, IETEKTOP 6, YCHIIUTEIIb IOCTOSHHOIO TOKA 9
¥ HCIIOJHHUTENBHBIA opran 10 coedWHEHHBIE MeXAy CcO0OM MOCIeAOBATENBHO.

HeTekTop 6 COCTOUT K3 NPOIYCKAIOIIEro AM0Aa 7 ¥ LIYHTUPYIOIIEro Auoja 8.
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Y cTpoHCTBO HAaNIpaBIEHHOH pesIeiHOM 3amMTEI OT 0HO(MA3HBIX 3aMBIKaHHH
Ha 3¢MJII0 B 9JICKTPHUYCCKUX CETIX paboTacT CleayonM 00pasoM.

B HopMmanbHOM pexxume padoThl anekTpoceTd 1 6e3 O33 oTxoadiue gpuaepsl
2-N 4depe3 CBOM BKIIOYCHHBIC BHIKIIIOUATENM 3 00€CEeUUBalOT 3NIEKTPOCHA0KEHHE
notpebureneii, a TTHII 4, 6ok BbIACTEHUA NOCTOSHHOTO TOKa 5, ACTEKTOp 6,
YCHWIMTENb MOCTOSIHHOTO TOKa 9 W ucmosHHTENsHBIM opraH 10 Haxomarcs B
HCXOJHOM COCTOSHMH.

ITpn Bo3HMKHOBeHUH B 3ekTpocetn 1 033 TpanchopMaTrop ToKa HyJIeBOH
IIOCIIeIOBATEIILHOCTH 4 MOBpeXAeHHOro (Guaepa BeaeT curuan noseienns THII,
a TTHII 4 nHenoBpexaeHHBIX (UACPOB (POPMUPYIOT CUTHAJBI MOSIBICHUS B HHUX
COOCTBCHHBIX €MKOCTHBIX TOKOB. BIIOKHM BBIICIICHUA MOCTOSAHHOTO TOKA 5 CO37a0T
CBOM CHUTHAIBl B BHWAEC MOCTOSHHBIX TOKOB, KOTOpBIE TMOCTYNAKT HA BXO/bI
COOTBCTCTBYIOIIMX  JICTCKTOPOB 6,  MOJSIPHOCTh  KOTOPBIX  cO3/acTcd
OPONYCKAaOMIMMK THOAaMH 7 M WIYHTUpyrouIMMH auongamu 8. Takum obpazom
o0ccreunBacTCa MPOMYyCKaHUE TOJBKO CHUTHAlIa OT MOBPEXKJCHHOTO duaepa K
YCUJIUTENIO MTOCTOSSHHOTO TOKA 9, KOTOpBIM MpeHa3HaueH /I YCHIICHUA CHTHala
0 MOCTOSAHHOMY TOKY, 3HAYCHHUE KOTOPOI0 AOCTATOYHOC AJNiA cpabaThIBaHMs
UCIIOJIHUTENBEHOTO oprana 10 noBpexaeHHOro gpuaepa.

CurHasibl OT HETOBPEKACHHBIX (HAEPOB, MMEIOIIHE IIPOTHUBOIOIOKHOE
HAIPaBICHHUE 110 CPABHEHHIO ¢ CHTHAJIOM OT IMOBPEKISCHHOTO (PUIEpa, IOCTYIAIOT B
geTeKkTop 6, B KOTOPOM 3aIllipaloTCsl MPOIYCKAIOMMUM JUOAOM 7 U IIyHTHPYIOTCS
WIYHTHPYIOMHUM 1uoaoM 8. B pesynbrare moBpexACHHBI QUIEP ONPEaENIeTcs ¢
BBICOKOW CTEMEHBIO CENCKTHBHOCTH W3 psla OTXoaalux ¢uaepoB 2-N u
COOTBETCTBYIOLIKH UCIONHUTENBHBINA oprad 10 qelcTBYyeT Ha CUTHATU3AUIO UK
Ha OTKJIIOUYEHUE MIOBPEXKACHHOTO (B1Aepa BBIKIIIOUATENEM 3.

CpaBHUTCIBHBIM aHANIKW3 [PEATaracMoro YyCTpOMCTBA C  U3BECTHBIMH
aHanoraMH MOKa3bIBAET CICAYIOIIEE.

[Ipu Bo3nuMkHOBeHMH (33 TOK HYJEBOM TMOCIEAOBAaTEIbHOCTH B
HOBpEXKACHHOM (Hiepe, UMEET IPOTHROIIOIOKHOE HANPABIEHHE 110 CPABHEHUIO C
HaIpaBlIeHHEM COOCTBEHHBIX €MKOCTHBIX TOKOB B HETIOBPEXKACHHBIX (umepax.

H3BecTHO, 4TO NpH BOSHUKHOBEHHH 033 B 3IEKTPOCETH NMOABIBIETCA TOCTOSHHBII
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TOK BCIIEJCTBHE AaMEpHOOUYECKOTO XapakTepa IEpexXOJHOTO  IIpollecca,
HENMHEHHOCTH 3JCKTPOMArHUTHBIX CHUCTEM, a Talkoke HEeCTaOMIBHOCTH JYTOBOTO
paspsaaa B MecTe nmoBpexeHus. (Jluxauer M. A. 3aMbIKaHUs Ha 3€MIII0 B CETAX C
M30JIMPOBAaHHOM HEHTpalnbld M C KOMIICHCAIMEH CMKOCTHBIX TOKOB. — M.:
«QHeprus», 1971, — ¢. 48-49; Caenko [0.JI. Bnusanue xapaktepa ropeHHs! AyT4 Ha
HOBPEXIAEMOCTh TPaHC(HOPMATOPOR HANpPSDKEHUS KOHTpois wm3oisauum / FO.JL
Caenko, A.C. Ilonos // Bectauk [lpuasoBckoro ['ocygapcTBeHHOIO Y HUBEpPCHTETA
— Mapuynons, 2011. — Beim. 21 — ¢.101-106). CnenoBaresbHO, HamnpaBJIieHHE
IOCTOAHHOTO TOoKa B cocraBe THII noBpexaennoro ¢dmuaepa Takxke
TIPOTUBOIIONOXHO HANPABICHUIO TIOCTOSTHHOTO TOKa B COCTaBe COOCTBEHHBIX
C€MKOCTHBIX TOKOB B HCTOBPEKIACHHBIX (puepax, YTO CO3AACT BEChMa HAJC)KHBIM
npusHak ans OTT®.

B npeamaracmom wu300percHur peanusanuio  O[ID no npusHaky
OPOTUBOIONIOKHBIX HAlpPaBI€HUH TMOCTOAHHONO TOKA B TOBPEXKIAEHHOM H
HETNOBpEeXICHHBIX (puacpax 00ecneuuBalOT ASTEKTOpbl 6, KOTOphIE COAEpKAT
IPOINYCKAOUMIMA 7 ¥ NIYHTUPYIOIMHA 1U0ABl 8, oOecTicuMBalolMe MPOX0KIACHUE
IIOCTOSHHOI'O TOKA TOJBKO OT MOBPEKACHHOIO (Uacpa K YCHIMTENO IOCTOSHHOTO
TOKa 9, a 3aTEM K UCTIOJIIHUTENLHOMY Oprany 10 U ero cpadaThIBaHUIO C ACHCTBHEM
Ha CUTHAJIM3ALMIO WIA Ha OTKJIIOUEHHE TTOBPEXKICHHOTO (raepa BEIKIIIOYATENIEM 3.

HUcnonb3oBanue B yCTPOHCTBE NPHU3HAKA IPOTHUBROIIOJIOKHBIX HAlpaBJICHUN
IIOCTOSSHHOTO TOKa B TIOBPEKASHHOM W HeTIOBpexaeHHOM duaepax mpu 033,
no3BoJigeT MCKIounTh yder 3nadennid THII B noBpexunennom duaepe u
COOCTBEHHBIX E€MKOCTHBIX TOKOB B HEMOBPSKACHHBIX (uaepax, YTO JgaeT
BO3MO)KHOCTE IPUMEHECHU S [IPEANIaracMoro yCTpOICTBa B 2IEKTPOCETSX € JTHOOBIMU
3HAUEHUAMHM €MKOCTHBIX TOKOB B OTXOAANIMX (UAEpax, paclupsisi TEM CaMbIM
00JacTh IPUMEHEHU YCTPOHCTBA.

Takum oOpasom, BbIICNCHUWE TPH BOZHUKHOBEHHMH B anekTpocet 033
IIOCTOSHHOTO TOKa B cocrtaBe THII mnoepexnenHoro ¢uaepa, HWMEOIIEro
IIPOTHBOIIOJIOKHOE HAIIPABJIEHUE 110 CPABHEHHMIO ¢ HAIIPABIEHUEM IIOCTOSHHOIO
TOKa B COCTaB€ COOCTBEHHBIX €MKOCTHBEIX TOKOB HENOBPEKICHHBIX (HUIEPOB,

ABIIIETCS ~ OCHOBAaHWMEM  JUIl  TIPUMEHEHHs  MPENIaraéMoro  yCTpOMCTBa
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HallPaBICHHOM  pEJIEMHOH  3alMTHI  DBJEKTpHuYeckux cered ot 033,
00ECIICUHBAIOIIETO BBICOKYIO CENCKTUBRHOCTh 3alIUTHI, YIPOIIEHUE KOHCTPYKIIHH
[pe/IaracMoro yCTpoHCTBa, HaJCKHYI0 U 0e30macHyro padoTy 3IeKTpoceTed ¢
BBICOKOH 3(()EKTUBHOCTEIO INEKTPOCHAOKEHUSA U C BO3MOXHOCTBIO pacHIMpeHHs
00nacTH IPUMEHEHM,

Jng GyHKIMOHUPOBAHUS YCTPOMCTBA € HCIONB30BaHHUEM IpeAIaracMoro
HU300pEeTeHU  MOI'YT  IPUMEHATbCA  BBIIYCKAEMBIE  [POMBILUIEHHOCTBIO
TpaHchOpMATOpPEl TOKAa HYJIEBOM IocnemoBaTenbHOCTH Tuma T3JI, a Taxke
IPUMEHSEMEBIE B 3JIEKTPOIHEPTETHKE 000pyn0BaHuE, OJ0KH, IPHOOPHI M 3JIEMEHTHI
PENECHHOI 3alllUTEL.

IIpennaraeMoe  u300peTeHHE  MOXKET  IIMPOKO  MPUMEHATCA B
paclpenenUTeNbHBIX  3JEKTPOCeTAX,  paboTawiMX ¢ H30JIHPOBaHHOMN,
KOMIICHCHPOBaHHOHM,  pE3UCTHBHO-KOMIICHCUDOBAaHHOH WM  PE3UCTUBHO-
3a3EMIICHHOH HEHTpanbl, 00ecTeuMBas TOBBIIICHUE CEIEKTHBHOCTH pPElIeHHON

3aIUTHI OT 0HO(ha3HBIX 3aMbIKAHUM Ha 3eMITII0 B 3JeKTpoceTax 6-35 kB.



©OPMYJIA H30BPETEHHUA

YCTpoiicTBO HampaBIeHHON peelHON 3alUTHl OT OAHO(Aa3HBIX 3aMbIKaHHI
Ha 3€MJI0 B 3JIEKTPUUECKUX CETSX, COMAEepIKallee Ha KakIOM OTXOAAmEeM ¢uaepe
TpaHcopMaTOp TOKA HYJIEBOM  IIOCIEIOBATEIBHOCTH, OIOK  BBIACICHUA
MOCTOSHHOI'0 TOKA W MCHOIHMTENbHBIA OpIraH, omauyalouieeci mem, 4Ymo
CHA0XXCHO JCTCKTOPOM UM YCHJIMTCJICM IIOCTOSHHOTO TOKA, NP 3TOM JCTCKTOP
COJICPKUT NPOIYCKAIIIUK M UIYHTUPYIOUIMHA JIMOJIBI MU BXOJOM COEJIUHEH C
BBIXO/IOM OJIOKA BBIJICIICHUS MIOCTOSHHOTO TOKA, 2 BBIXOJOM COEIUHEH C BXOJOM
YCHIIMTENA  IOCTOSHHOI'0  TOKA, MOJKIKYECHHOI'O  BBIXOJOM K  BXOJAY

HCIIOIITHHTEIIEHOTO OpraHa.
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OTYET O TATEHTHOM ITOUCKE  [Hovep espasufickoii saspicu:

(ctatba 15(3) EATIK u nipaBuno 42 IMatentHoii MHCTPYKLIHH K

EATIK) 202192870

A. KITACCU®HKALIMSA ITPEIMETA U30BPETEHH:
HO2H 3/16 (2006.01)

CoracHo MesxtyHaponHoOii NaTeHTHOM KaccHdUKaLun (MIIK)
b. OBJIACTD ITOUCKA:

[IpocMoTpeHHas JoOKyMeHTalus (CUcTeMa knaccuduxanun 1 uapexcsl MITK)
HO2H 3/04, 3/08, 3/10, 3/16, 3/33, 3/42, GOIR 19/22, 21/133

OnekTpoHHas 6a3a AAHHBIX, HCTIONB30BABLUAACS NPH MIOMCKE (HA3BAHHE GA3bl M, €CJTH, BO3MOKHO, MCIOJIB3yEMbIE MOMCKOBBIE TEPMHHEI)
EAITATUC, Espacenet Patent search, Google Patents

B. JOKYMEHTBI, CYUUTAIOLLIMECS PEJIEBAHTHBIMU

Kareropusi* CChITKH Ha JOKYMEHTBI ¢ YKa3aHHEM, F1e TO BO3MOXHO, PENCBAHTHBIX 4acTeH Ortnocures k nyHkry Ne
Y US 4335437 A (WESTINGHOUSE ELECTRIC CORPORATION) 15.06.1982 kos. 5 cTp. 68 — 1
KoJ1. 6 cTp. 16, ko1, 7 cTp. 1 — 8, kon. 7 cTp. 47 — kon. 8 ctp. 15, dur. 2, 12
Y JPS 547141 A (FUJ1 ELECTRIC CO LTD) 19.01.1979 nap. 0001, 0002, ¢ur. 2 1
Y JPS 53107640 A (MITSUBISHI ELECTRIC CORPORATION) 19.09.1978 nap. 0002, ¢ur. 2 1
A US 4827369 A (WESTINGHOUSE ELECTRIC CORPORATION) 02.05.1989 1

E] TOCACAYIOUINE NOKYMCHTEI YKa3aHbl B HNPOAOIKCHUHA

«T» - Gonee MO3AHMA ROKYMEHT, OTyGIIMKOBAHHDIH M0CNE 4ATH! NPHODHTET
* Ocofeie KaTeropHy CCBLIOMHBIX JOKYMEHTOB: AIHIH Roky > Oy A pHop

«A» - JOKYMEHT, OTIPEACIAIOMMIA OGIMI YPOBEHE TEXHUKH TIPUBENCHHbIH /1A IOHMMaHHS H300peTeHMA

D - JOKYMEHT, pHBeeHHBIH B eBpasHHCKON 3a1BKE «X» - IOKyMEHT, HMeiommi HauGosce GMU3KOE OTHOMICHHE K PEAMETY MOHCKa,

«E» - Gon1ee paHHii JOKYMCHT, HO ONTyGAHKOBAHHBIH HA JATY MoXAYM TOPOYaNHii HOBU3HY WIH M30GPETATENECKHI YPOBEH, B3ATHI B OTIE/BHO-

leBPa3uHCKOH 3a5BKH WM NOCTE Hee e

(<O - IOKYMEHT, OTHOCAIIMICS K YCTHOMY PaCKPHITHIO, dkcriorupo- €Y = AOKYMEHT, MMeromui HaGoniee GIIH3KOE OTHOLIEHHE K NPEAMETY MOHCKA,
BAHYIO 1 T.1L NOpoHalii H306peTATENbCKHH YPOBEHD B COETAHMH C APYTMMM JOKYMeH-

"P" - IOKYMEHT, OMy6NMKOBAHHBIN 10 ATEI MOAAYH €Bpasuifckoi & TAME TOH e ka'mropm;
3afBKH, HO NOC/IE AaThl HCNPRLIMBAEMOrO NPHOpPHTETA" (G - IIOKYMEHT, ABAIOMHA CA TIATCHTOM-2HATIOrOM
“L» - IOKyMEHT, IPUBEACHHBIH B PYIHX LENIX

Hara nposesenns narentHoro nowcka: 15/02/2022

YnonHomouenHoe nuio:
3aMecTuTENh HavallbHAKA OTAENA MEXaHNKH,
(GU3NKU 1 ITSKTPOTEXHHKH M.H. KOcynos
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