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[lepenanpskeHnss HPEACTAaBISAIOT  COOOM  Jit0Oble  NPEBBILICHHS  HAIPSKEHMS
OTHOCUTEIIFHO ~aMIUIMTYIbl HauOojblmero pabouero HampspkeHus. IlepeHanpsikeHus
MOJIPA3ENAIOTCd Ha TIpo30Bble (arMoc(epHble) M BHYTPEHHHUE M SBIAIOTCA -~ OZHOM U3
Hau0oJiee YacThIX IPUYHMH BbIX0J1A U3 CTPOS SJIEKTPUUECKUX CETEH.

AHanu3 onpITa HKCILTyaTalluy PaCIpEACIIUTEIbHbBIX MIEKTPUUYECKUX CETEH IIOKA3bIBAET,
YTO MX HaJEKHOCTb HUXKE, YeM y ceTell 0oJiee BBICOKUX KJIacCOB HanpsbkeHus. [loBpexaenus
B pacClpeielMuTeNbHbIX CeTSIX OO0YCIaBIMBAaIOT OOJBIIYI0 YacTh yiepOa, CBS3aHHOTO C
nepepbIBaMM B 2JIEKTPOCHA0KEHUN OTPEOUTETEH.

OpHoOll M3 OCHOBHBIX IIPUYMH aBapuil M HapyLIEHUH SBISIOTCS TI'PO3OBBIE
NepeHanpsHKeHns: Ha BO3AyHIHbIX JUHUAX (BJI), BbI3bIBarole UMILYJIbCHBIE MEPEKPBITUS U
pa3pylieHUs. HU30JSATOPOB W IPUBOAAIIME K JAYIOBBIM 3aMBIKaHMSIM, COIYTCTBYIOIIUM
MOBPEXJICHUSIM 000py10BaHHUS, OTKIFOUEHUSAM JIMHHUM.

CoBpeMeHHOE pelIeHre MPOOIEMBbI TPO303aLIUTHI IEKTPAYECKUX CETeH — MPUMEHEHHE
JUIMHHO-UCKPOBBIX Pa3psIHUKOB.

PJIN sBnsiroTcst poccuiickoit pa3pabOTKOM M 1O CBOMM KOHCTPYKTUBHBIM IapaMeTpam,
TEXHUYECKUM XapaKTEePUCTHKAM M (YHKLIHMOHAIbHBIM BO3MOXKHOCTSAM IIPEJICTABIISAIOT OCOOBIH
KJIACC YCTPOMCTB IPO303aIIUThI, HE UMEIOIINN MUPOBBIX aHAJIOTOB.

IIpunuun peiictBust Bcex BupoB P 3akmodaercs B OrpaHUYEHHHM I'PO30BBIX
nepeHanpsbkeHud Ha BJI 3a c4eT MCKpOBOTO MEPEKPHITUS M0 MOBEPXHOCTH M30JSALHUOHHOTO
Tela paspsaIHUKA C JUIMHOM KaHajla paspsia, B HECKOJIbKO pa3 IPEBOCXOASIIEH
CTPOUTEIBHYIO BBICOTY 3alMIIAEMOM H30JLALMM, W TalleHHWH COIPOBOXKIAIOIIUX TOKOB
IIPOMBIIIICHHON YacTOThl 3a CYET OOECIEYEHHOro TaKUM OOpa3oM CHMXKEHMsI BEIMUYMHBI
CPEIHEro rpajiieHTa pabouero HanpsHKeHUs BJIOJIb KaHala IPO30BOr0 MEPEKPHITHUS.

['1aBHBIM OTJIMYUTENBHBIM JOCTOMHCTBOM KJIaCcCa JJIMHHO-UCKPOBBIX pPa3psIHUKOB
SIBJISIETCS. UX HENOJBEPKEHHOCTh PA3PYLICHUSM M IOBPEXIACHUSAM T'PO30BBIMU M JyTOBBIMHU
TOKAaMH, II0CKOJIbBKY OHU IPOTEKAIOT BHE aIlllapaToB, I10 BO31yXY BJO0JIb UX TIOBEPXHOCTH.

[IpuMeHeHne UIMHHO-UCKPOBBIX PA3PsAHUKOB MTO3BOJISET PEIIATh 3374a49y KOMIIJIEKCHON
3AILUTHI JIEKTPAYECKUX CETEH OT IPO30BBIX NEPEHANPSKCHUN U UX ITOCJIEICTBU.

VYcTaHOBKa pa3pAIHUKOB Ha BCEM NPOTSHKEHMM BO3AYIIHbIX JuHuM (BJI) u Ha
noAxoAax K MOJICTAHLUAM IIO3BOJISAET MCKIIOYUTBH IEpEeKpbITUA u3oiAuuu Ha BJI u Bce
HETaTUBHBIC COMNPOBOXAAKOUIME IOCIEACTBUS KAaK IIPH WHIYKTUPOBAHHBIX I'PO30BBIX
NEepeHanpsIKeHNsAX, TaKk W MNpH OpsMoM ynape MoiHud. [Ipu 3TOoM oOecrneuuBaercs
OTCYTCTBHE TIPO30BBIX OTKItOueHuH BJI, paspymeHnii u3018TOpPOB, Iepexora MpOBOJOB,
S9KOHOMMUSI PECYPCOB U 3alUTa MOJCTAHIIMOHHOTO 000PY0BaHUS.

TexHonorusa rpo303amuThl JJIMHHO-UCKPOBBIMU pa3psaHUKamMu npuMennMa st BJI ¢
TOOBIMH BUJJAMH OTIOpP — KeJIe300€TOHHBIMU, METAITIMUYECKUMH, JePEBIHHBIMU, U30JIATOPOB
— IITBIPEBBIMU, HATSXKHBIMU, MOJBECHBIMU, pap(OpOBBIMHU, CTEKISTHHBIMU, TOJTUMEPHBIMU, U
[IPOBOJIOB, KAK 3aLUIIEHHBIMH, TAK U HEU30JIMPOBAHHBIMU.

B 3aBHUCHMOCTH OT YCTAHOBJIEHHBIX TEXHHYECKMX TpeOOBaHMH IO TIpO303alIUTE
YY4aCTKOB JJIEKTPUYECKUX CETEH BO3MOXKHO IIPUMEHEHHE HAa HHUX pa3JIMYHBIX BHUIOB
Pa3psAIHAKOB M UX COYETAHUM.

Jlns HaJeHOM 3alUThl OT MHAYKTHPOBAHHBIX I'PO30BBIX BO3JEHCTBUI HEOOXOAUMO
YCTaHABIMBATh Ha KaXIYK OJHOLEIHYK ONOopy 3amumaeMoro ydacrka BJI mo omHomy
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pa3psAAHMKY B 3aBHCHMOCTHM OT THIIA ONOp, TpaBepc, wu3omaropoB BJI u apyrux
OTIpPEACTSAIONUX 00CTOSTENLCTB MPUMEHSIOTCS pa3psAaHUKU Tpex cieaytoumx tunos PJIUIT-
10-1V-YXJI1, PANII-10-1V-YXJI1 u PAMM-10-K-11-YXJI1.

Pazpsaauku nernesbie PJIUIT-10-1V-YXJI1 M0XHO ycTaHaBIMBaTh Ha JIFOOBIC BHIBI
OTI0p, C YepeoBanueM ¢as.

Pazpsaauku meidonsie PJIUII-10-1V-YXJI1 nenecooOpa3Ho UCIIOIB30BaTh B MECTAX
JBOWHOTO KPETJICHHS ITPOBOJIA, BMECTO TETIICBBIX.

Pazpsaauku moxynpHbie PJIMM-10-K-11-YXJI1 npeanaznauensl s 3amuThl BJI
TOJBKO C KOMIIAKTHBIM pa3MEIICHUEM IPOBOJIOB, PACCTOSHUE MEXAY KOTOPBHIMH He
npesbimaet 50 cM, u ¢ uzonaropamu LID-20. Ty pa3psIHUKK YCTaHABIMBAKOTCS TOJIBKO Ha
cpenHio (dasy.

Ha nByxuennsix BJI pa3psgHuky AOKHBI YCTaHABIMBATHCA Ha 00€ LIEMM TaKUM
o0pa3om, 4TOOBI Ha KXKJOW M3 OIMOpP 3aIUIIATIACh TOJBKO OJHA TMapa OJHOMMCHHBIX (a3, C
TeM e TNPUHLHUIIOM uepeloBaHUs, 4To M i oxaHouenHsix BJL. Hapymenue storo
TpeOOBaHUS CO3/1a€T BO3MOXKHOCTH KOPOTKOTO MEXAYy(Pa3zHOro 3aMbIKaHUS M OTKIIIOYCHHUS
JUHUY IPU UTHIYKTUPOBAHHOM IPO30BOM MEepEHANPSIKEHUU.

[Ipu cxeme yCTaHOBKH pa3psiIHUKOB C ITOCIIEAOBATEIbHBIM YepenoBaHuEM (a3 TOKH
MIPOMBIIIIJICHHOW YacTOThI, COMPOBOKIAIONINE MHOro(asHble 3aMblKaHUs, OOYCIOBJICHHbBIC
IPO30OBBIMH  NIEPEHANPSHKEHUSIMH, TPOTEKAIOT 10 KOHTYpaM, BKIIOYAIOIIUM B cels
conpoTtuBneHus 3azemienus omnop. [Ipunnun nevicrBus PJIV ocHoBaH Ha mpenoTBpallieHUH
nepexoaa MCKPOBOTO IMEPEKPBITUS B CHIIOBYIO YTy IPOMBIIUICHHONH 4acToThl. Ilpu sTom
3G (HEeKTUBHOCTh TalIeHUS COMPOBOXKAAIOIIMX TOKOB TEM BBIIIE, YE€M MEHBIIE OHHU IO
BEIMYMHE, a HAJIW4YHE CONPOTUBICHUH 3a3eMIICHHS ONOp B KOHTYpE 3aMBIKaHUS
OIaronpusATHHIM 00Pa30M BIUSET HA CHUKEHHE BEJIMYUHBI COMTPOBOXKIAIOIINX TOKOB.

[TosTOMy C TOYKHM 3peHHs TPO303AIUTHl OT WHIYKTUPOBAHHBIX IEPEHATPSHKCHUN
ycraHoBka PJIM Ha omopy BJI He Hajaraer HUKakuxX CIELUAIbHBIX TpeOOBaHUN K
3a3eMJICHHIO OTIOPHI, CBS3aHHBIX CO CHMIKCHUEM €TO BEIIMYHHEI.

JUIMHHO-UCKPOBBIE Pa3pSAIHUKHA B COOTBETCTBMM CO CBOMMH KOHCTPYKTHBHBIMH
napaMeTpamu, TeXHUYECKUMHU XapaKTCPUCTUKAMU M TPHUHIUIY ACHCTBHS HE OTHOCITCS K
yCTpPOMCTBaM, YCTaHOBKa KOTOpbIX Ha BJI mnpuBOOUT K JONOTHUTENIBHOMY PHCKY
BO3HUKHOBEHHS aBApUHHBIX PEKHUMOB, TPeOyIOIIEeMY TPHHATHS CHEIHAIBHBIX Mep
TexHHYecKoi Oe3zomacHocTu. bomee Toro, manmuume PJIUM wa BJI momkHO ycTpaHUTH BCe
cirydan 0JTHO(A3HBIX 3aMBIKaHUMN, BEI3BAHHBIX TPO30BBIMHU TIEPEHATPSKCHUSMHU.

PaccmoTtpum Gonee mojpo6Ho nerneBoil paspsauuk PJIUII-10-1V-YXIJI. Pa3psaaux
npeaHasHaueH IS 3alldThl BO3YIIHBIX JIMHUI JJIEeKTporepenadn HampsbkeHuem 6, 10 kB
Tpex(}a3zHOro MEPEeMEHHOT0 TOKa C 3alUIICHHBIMU M HEU30JHPOBAHHBIMHU MPOBOJAMHU OT
WHIYKTHPOBAHHBIX IPO30BBIX MTEPCHANPSHIKCHUN U WX MTOCIEACTBUA U pacCUUTaH JUIs pabOThI
Ha OTKPBITOM BO3yX€ IIPU TEMIIEpAType OKPYKaoLIEro Bo3ayxa or MuHyc 60 °C no maroc 50
°C B teuenue 30-u yer.

Pa3psmTHUK COCTOUT U3 COTHYTOTO B BHJIE METIM METAJUTMYECKOTO CTEPIKHS, MOKPHITOTO
CII0EM M30JIALIMM W3 TOJIMATUIIEHAa BBICOKOro JaBieHHs. KOHIbI H30JMPOBAHHON NeETIn
3aKpETCHBl B 3aKMME KPEIUICHHUS, C MOMOIIBI0 KOTOPOTO Pa3psIHUK MPUCOETUHSIETCS K
HITHIPIO U30ssATOpa Ha onope BJI. B cpenHeil yacTu meTiiv moBepx M30JSLHMHU PACOIOKEHa
MeTauieckas Tpyoka. Ha mpoBoge BJI, HampoTHB MeTalmu4eckod TPYOKH paspsaHHKa,
3aKpeIIsieTCs] YHUBEPCATbHBIA 3aKHUM Ul CO3/1aHUs HEOOXOAMMOI0 BO3AYIIHOIO UCKPOBOTO
MIPOMEKYTKA.

3akperuieHue HU30JIMPOBAaHHOM METNIM pa3psaHuka Ha BJI mpous3BoauTCs ¢ MOMOIIBIO
3aKMMa KpeIUIeHHs. 3aKUM KPETUIEHUSI W3TOTOBJICH M3 CTAJIM, MOKPBITOW 3aIIUTHBIM CIOEM
LMHKA, U UMEEeT KOHCTPYKIUIO, OOECIeUMBAIOUIyI0 HAJEKHOE KpEIUIEHHWE paspsaHUKa K
anemeHTaM apMatypbl BJI. KoHCTpyKIus 3akuma KpeIUIeHHs pa3psIHUKa MOXET ObITh
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U3MEHEHa M UuMeTbh (OopMy, aAIANTUPOBAHHYIO M0 KOHKPETHBIE YCIIOBHUS KpETUICHHS
paspsaHMKa Ha OIOpE. YHUBEPCAIBHBIM 3aXUM I IPOBOJA H3rOTOBIEH W3 CTallH,
IIOKPBITON 3AIUMTHBIM CI0€M LMHKA. KOHCTPYKIUS 3aKMMa I103BOJIAET YCTaHABIUBATH €r0
KAaK Ha HEW30JIMPOBAaHHbIC, TAK M HA 3aAIIMIIEHHBIC NPOBOJA, 3aKUM I KOTOPBIX HUMEET
IIPOKYCBIBAFOLIUE LIUIIBL.

[TpuHuun paboThl pa3psIHUKAa OCHOBAaH Ha MCHOJIb30BaHUU 3P (HEKTa CKOJb3ALIETO
paspsanga, KOTOpBI oOecrieuyuBaeT OONBIIYI0 JUIMHY HMMITYJIBCHOTO TEPEKPHITHS 10
MIOBEPXHOCTU pa3psoHMKA, W IPENOTBPALIEHUU 3a CUET JTOr0 IEPEeXo]a HMMITYJIBCHOIO
IIEPEKPBITUS B CUIOBYIO IyT'y TOKA IIPOMBILIUIEHHOW YaCTOTBHI.

IIpn BO3HHMKHOBeHMM Ha mpoBoje BJI HMHIYKTUPOBAaHHOIO TIPO30BOrO MMIIYJIbCa
UCKpPOBOW BO3JYIIHBIM MPOMEKYTOK MeEXAy IpoBogoM BJI u Meraminyeckoil TpyOkoi
paspsaHUKa TpoOMBaeTcs, U HANpsDKEHUE MPUKIAIBIBACTCS K  M3OMSALUM  MEXIy
METAJUINYECKON TPYOKOH M METANTUIECKUM CTEPKHEM IETIIH, HMEIOLIUM MTOTEHIHAI OMOPHI.

Ilon BO3IEHCTBHMEM NPUIIOKEHHOTO HMMITYJIBCHOTO HANpsKEHUS BJOJb IIOBEPXHOCTH
M30JSIIUM NETIU OT METaUIMYECKOM TPYyOKM K 3aKUMY KpEIUICHUS paspsiiHUKa MO IIedy
IIETJIH, Ha KOTOPOM YCTAHOBJICHBI IPOMEKYTOUYHBIE 3JIEKTPOJBL, Pa3BUBACTCSA CKOJIB3SILNAN
pasps.

Benencteue 3¢ddexra ckomp3siiero paspsga  BOJbT-CEKYHIHAs  XapaKTEpUCTHKa
pa3psIHHAKA PaCIIONOKEHA HUXKE, YEM BOJIBT-CEKYH/IHAsl XapaKTEPUCTUKA U30JIATOPA, T. €. IPH
BO3JICHCTBUYU I'PO30BOI0 NIEPEHANIPSKEHUS PA3PsIIHUK [IEPEKPBIBAETCS, a U30JIATOP HET.

[Tocne mpoxoxkAcHUS HMMIYJBbCHOIO TOKAa MOJIHMM pasps]l T'ACHET, HE INEpexoAs B
CWJIOBYIO IIyTYy, YTO NPEJOTBPAIIAECT BO3SHUKHOBEHUE KOPOTKOIO 3aMBIKAHUS, ITOBPEXKICHUE
poBoJa 1 oTKIt0ueHue BJL.

PN sBnstorcs 3((EeKTUBHBIMU, HAAEKHBIMHU U SKOHOMHYHBIMU I'PO303aLIUTHBIMU
ycTpoiictBamu  Ojarojapss  OpPUIMHAJIBHOCTH  peajli3yeMoro  IMpUHLUNA  JAEWCTBHUA,
KOHCTPYKTUBHOM IIPOCTOTE U HENOABEPKEHHOCTU MOBPEXKIECHUSAM T'PO30OBBIMU M JAYTOBBIMHU
TOKaMH.

KoHCTpyKTUBHO-TEXHHUYECKHE  MapaMeTpbl  paspsaHukoB P/ oOecneunBaroT
BO3MOXKHOCTh M YyJIOOCTBO MX MOHTaxka Ha to0bix Tumnax omop BJI m BJI3, orcyrcrBue
HE00XO0AUMOCTH MX 00CITYKHBAHUS U SKCIIITYaTallHOHHYIO 10JITOBEYHOCTb.

PJIN He TONBKO yCTPaHAIOT IEPEKOT MPOBOAOB, HO ¥ IIPENOTBpAIIAOT OTKIr0YeHue BJI
BCJIEJICTBUE I'PO30BbIX MHAYKTUPOBAHHBIX IIEPEHANIPSYKEHUMN.

P/I ycTpaHsIOT TOCHEICTBUS TPO30OBBIX NEPEKPBHITUN, HE MPUUYMHSSA Yyiiepoa
00OpYJIOBaHUIO JMHUHA ‘M HOJCTaHUUI B OTJIMYME OT JYrO3alIMTHBIX POrOB, KOTOpHIE
UCKYCCTBEHHO MEpeBOJAT OAHO(}Aa3HOE 3aMblKkaHHWE B JABYX(a3zHOe, cOo3/laBas TEM CaMbIM
MOIIHBIN 3JIEKTPOAMHAMMYECKHH y1ap 1o 000py10BaHUIO.

PJI1 sxoHOMST pecypc cpabaThIBaHUS BHICOKOBOJIBTHBIX BBIKIIOUATEINEH.

3alllMIIal0T AJIEKTPUYECKUE CETH OT JYTOBBIX IE€PEHANPSKEHHUM, COIYTCTBYIOIIUX
0JIHO(a3HBIM 3aMbIKAHUSIM Ha 3€MJII0, BBI3BAHHBIM I'PO30BBIMU MEPEHANIPSKEHUSIMH.

PI1 ne noxBEp:KEHBI pPA3pyIIAOMIEMY  BO3JACHCTBHUIO TOKOB  MOJHUM U
COMPOBOXKAAOIIMX TOKOB JYIrOBBIX 3aMbIKaHWN, KaK HEJIWHEWHbIE OrpaHUYMUTENIN
HepeHanpsHKeHUH WM TpyOdaTble M BEHTHJIbHBIC pPa3piIHUKH, IOCKOJIBKY 3TH TOKHU
MIPOTEKAIOT BHE KOHCTPYKIIMH pa3psIHAKA.
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