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[lepenanpsikeHnuss  HPEACTAaBISAIOT  COOOM  Jit0Oble  NPEBBIMICHHUS  HAIPSKEHMS
OTHOCUTEIIPHO ~aMIUIMTYIbl HauOoJbimero pabouero HampspkeHus. Ilepenanpsokenus
MOJIPA3/ENAIOTCd Ha TIpo30Bble (arMoc(epHble) M BHYTPEHHHE U SBIAIOTCA OJHOM U3
Hau0oJ1ee YacThIX IPUYHMH BBIX0J1A U3 CTPOS SIEKTPUUECKUX CETeH.

AHanu3 onplTa 3KCIUIyaTalluy PaclpeleIUTEIbHbIX JIEKTPUUECKUX CETEH MTOKA3bIBAET,
YTO MX HaJEKHOCTb HUXKE, YeM y ceTell 0oJiee BBICOKUX KJlaccoB HanpsbkeHus. [loBpexaenus
B paClpeieluTeNbHbIX CeTSX OO0YCIaBIMBAaIOT OOJBIIYI0 YacTh ymiepOa, CBS3aHHOTO C
nepepbIBaMM B 2JIEKTPOCHA0KEHUN OTPEOUTENEH.

OpHoll M3 OCHOBHBIX IIPUYMH aBapuil M HapyLIEHUH SBIAIOTCS T'PO3OBBIE
NepeHanpsHKeHns: Ha BO3AyHIHbIX JUHUAX (BJI), BbI3bIBarolMe MMITYJIbCHBIE MEPEKPBITUS U
pa3pylieHUs] HU30JATOPOB W IPUBOAAIIME K JAYIOBBIM 3aMBIKAHMSM, COIYTCTBYIOIIUM
MOBPEXJICHUSIM 000pyI0BaHHUS, OTKIFOUEHUSAM JIMHHUM.

CoBpeMeHHOE pelIeHre MPOOIEMBI TPO303ALIUTHI JIEKTPUIECKUX CETeH — MPUMEHEHHE
JUIMHHO-UCKPOBBIX Pa3psIHUKOB.

PJIN sBnsiroTcst poccUiicKO# pa3pabOTKOM M MO CBOMM KOHCTPYKTUBHBIM IapaMeTpam,
TEXHUYECKUM XapaKTEePUCTHKAM M (YHKLIHOHAIbHBIM BO3MOXKHOCTSAM IIPEJICTABISAIOT OCOOBIH
KJIACC YCTPOMCTB IPO303aIIUThI, HE UMEIOIINUNA MUPOBBIX aHAJIOTOB.

IIpynuun peiictBust Bcex BupoB PJIM 3aximrodaercss B OrpaHUYEHHHM TI'PO30BBIX
nepeHanpspkeHud Ha BJI 3a c4eT MCKpOBOTO NMEPEKPHITUS M0 MOBEPXHOCTH M30JSALUOHHOTO
Telna paspsaJHUKA C JUIMHOM KaHajla paspsaa, B HECKOJIbKO pa3 IPEBOCXOASIEH
CTPOUTEIBHYIO BBICOTY 3alMIIAEMOM M30JLALMM, W TalleHHWH COIPOBOXKIAIOIIUX TOKOB
IPOMBIIIICHHON YacTOTBl 3a CYET OOECIEYEeHHOro TaKUM OOpa30oM CHMXKEHMsI BEIMYMHBI
CPEIHETo rpajiieHTa pabouero Hanps>KeHUs BJOJIb KaHala IPO30BOr0 MEPEKPHITHUS.

I'maBHBIM OTJIMYUTENBHBIM JOCTOMHCTBOM KJIacCa JJIMHHO-UCKPOBBIX pPa3psIHUKOB
SIBJISIETCS. UX HENOJBEPKEHHOCTh PAa3PYLICHUSM M IOBPEXIACHUSAM TI'PO30BBIMH M JyTOBBIMHU
TOKAaMH, II0CKOJIBKY OHH IIPOTEKAIOT BHE aIlllapaToB, 110 BO31yXY BJO0JIb UX TIOBEPXHOCTH.

[IprMeHeHne IIMHHO-UCKPOBBIX PA3PsAHUKOB MTO3BOJISET PEIIATh 3a7a49y KOMIIJIEKCHON
3aILUTHI JIEKTPUUECKUX CETEH OT IPO30BBIX MEPEHANPSKCHUN U UX ITOCJIEICTBH.

VYcTaHOBKa pa3psIHUKOB Ha BCEM NPOTSHKEHMM BO3AYIIHbIX JuHuM (BJI) um Ha
oAXoAax K IMOJCTAaHUHUAM IIO3BOJISAET MCKIIOYUTBL IEpeKpbITUA u3oiAuuu Ha BJI u Bce
HETaTUBHBIE CONPOBOXKAAKOLIME IOCIEACTBUS KAaK IPU WHIYKTUPOBAHHBIX I'PO30BBIX
NEepeHanpsHKeHNsAX, TaKk W MpH OpsMoM yrnape MoiHud. [lpu 3ToM oOecrneuuBaercs
OTCYTCTBHE TPO30BBIX OTKItOueHuH BJI, paspymeHnii M3018TOpPOB, IEepexora MpoOBOJOB,
HSKOHOMHUSI PECYPCOB U 3alUTa OJCTAaHIIMOHHOTO 000PY0BaHUS.

TexHonmorus rpo303amuThl JJIMHHO-UCKPOBBIMU pa3psiAHUKamMu npuMeHnMa s BJI ¢
TOOBIMH BUJJAMH OTIOpP — KeJIe300€TOHHBIMU, METAITIMUYECKUMHU, JePEBIHHBIMU, U30JIATOPOB
— IITBIPEBBIMU, HATSXKHBIMU, MOJBECHBIMU, pap(OpOBBIMHU, CTEKISTHHBIMU, TOJIUMEPHBIMU, U
IIPOBOJIOB, KAK 3aLUIIEHHBIMH, TAK U HEU30JIMPOBAHHBIMU.

B 3aBUCHMOCTM OT YCTAaHOBJIEHHBIX TEXHHYECKMX TpeOOBaHMN IO TIpO303alIUTE
YY4aCTKOB JJIEKTPUYECKUX CETEH BO3MOXKHO IIPUMEHEHHE HAa HHUX pa3JIMYHBIX BHUJOB
Pa3psAIHAKOB M UX COYETAHUM.

Jlns HafeHOM 3alUThl OT MHAYKTHPOBAHHBIX I'PO30BBIX BO3JEHCTBUI HEOOXOAUMO
YCTaHABIMBATh HAa KaXIYK OJHOLEIHYK ONOpy 3amumaeMoro ydacrka BJI mo omnomy
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pa3psAIHUKY B 3aBHCHUMOCTH OT THUIA OMNOp, TpaBepc, uzoisatopoB 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 MoXHO ycTaHaBIWBaTh Ha JIFOOBIC BHIBI
OTI0p, C YepeoBanueM ¢as.

Pazpsaaauku meidonsie PJIUII-10-1V-YXJI1 nenecooOpa3Ho UCIIONIB30BAaTh B MECTAX
JIBOMHOI'O KPEIUIEHHUS [TPOBO/A, BMECTO IETIEBBIX.

Pazpsaauku moxynpHbie PJIMM-10-K-11-YXJI1 npeanaznauensl s 3amuThl BJI
TOJIBKO C KOMIIAKTHBIM DPAa3MEIIEHUEM IIPOBOJOB, PACCTOSIHUE MEXAY KOTOPBIMU HeE
npesbimaet 50 cM, u ¢ uzonaropamu LID-20. Ty pa3psIHUKK YCTAaHABIMBAIOTCS TOJIBKO Ha
cpenHio (dasy.

Ha nByxuennsix BJI pa3psgHuky AOKHBI YCTaHABIMBATBbCA Ha 00€ LIEMU TaKUM
o0pa3zom, yTOOBI Ha KaXKIOW M3 OIMOp 3allIMINaNach TOJBKO OJHA Mapa OJHOMMEHHBIX (a3, ¢
TeM e TNPUHLHUIIOM uepeloBaHUs, uTo M i oxaHounenHsix BJI. Hapymenue storo
TpeOOBaHUS CO3/1a€T BO3MOXKHOCTh KOPOTKOTO MEXAYy(pa3HOrO 3aMbIKaHUS U OTKIIOYCHHUS
JUHUY IPU UTHIYKTUPOBAHHOM I'PO30BOM MEepEHANPSIKEHUU.

[Ipn cxeme yCTaHOBKM pa3psIHUKOB C IOCIEAOBAaTEIbHBIM YepeOBaHUEM (a3 TOKHU
MIPOMBIIIIJICHHOW YacTOThI, COMPOBOKIAIOIINE MHOTro(asHble 3aMblKaHUSA, OOYCIOBJICHHbBIC
IPO30BBIMHU  IIEPEHANPSHKEHUSMM, NPOTEKAIOT 10 KOHTypaM, BKJIIOUYAIOLUIUM B  ce0s
COIPOTHUBIICHUS 3a3emiieHus onop. [lpunnun neiicteust P/JIM1 ocHOBaH Ha TpeloTBpaleHUN
Iepexo/ia UCKPOBOT'O IMEPEKPHITUS B CHJIOBYIO IYr'y HPOMBILIUIEHHON 4acToThl. [lpu 3Tom
3¢ (HEeKTUBHOCTh TalICHUS COMPOBOXKAAIOIIMX TOKOB TEM BBIINIE, YE€M MEHBIIE OHHU IO
BEJIMYMHE, a HaJW4YM€ CONPOTUBJICHUM 3a3€MJIEHHUS ONOp B KOHTYpPE 3aMbIKaHHS
OaronpusATHHIM 00PAa30M BIUSET HA CHUKEHHE BETUYMHBI COMTPOBOXKIAIOIINX TOKOB.

[TosToMy € TOYKH 3pEeHHsS TpPO303alIUTHl OT HHAYKTHPOBAHHBIX IEpEHANPSHKCHUI
ycranoBka PJIM1 wa omopy BJI He Hanmaraer HHMKakuxX CHEIMAIbHBIX TpPeOOBaHUN K
3a3€MJIEHUIO OIIOPBI, CBA3AHHBIX CO CHUKEHUEM €T0 BEJTUYHUHBI.

JUIMHHO-UCKPOBBIE Pa3pSAAHUKA B COOTBETCTBMM CO CBOMMH KOHCTPYKTHBHBIMH
rnapamMeTpami, TEXHUYECKUMH XapaKTEPUCTHKAMU W TPUHIIMITY JCUCTBUS HE OTHOCATCA K
YCTPOMCTBAM, YCTaHOBKa KOTOpbIX Ha BJI mnpuBOguT K JIONOJHUTEIBHOMY PHCKY
BO3HUKHOBEHMSI aBAPUHHBIX PEXKHUMOB, TpEOyIOMIEMY TIPUHATUS CHEIUATBHBIX MEp
TexHHYecKkoi Oe3zomacHocTu. bonee Toro, Hanmuuue PJIVM wa BJI momkHO ycTpaHUTH BCe
city4yau oJIHO(ha3HBIX 3aMbIKaHUM, BEI3BAHHBIX TPO30BBIMU MIEPEHANPSHKCHUSIMHU.

Paccmotpum Gonee monpo6Ho nerneBoil paspsauuxk PJIUII-10-1V-YXIJI. Pa3psaaux
MpeHa3HaueH JJs 3allUThl BO3AYIIHBIX JUHHUI 3JeKTponepenauu HampsbkeHueM 6, 10 xB
Tpex(a3zHOro MEPEeMEHHOTO TOKa C 3allUIICHHBIMU M HEU30JHPOBAHHBIMHU TMPOBOJAMHU OT
WHIYKTUPOBAHHBIX TPO30BBIX MEPEHANPSIKEHUM U UX MOCIEACTBUN M PaCCUUTaH AJi PaOOTHI
Ha OTKPBITOM BO3/yX€ IIPU TEMIIEpAType OKPYKaoLIEro Bo3ayxa oT MuHyc 60 °C no maroc 50
°C B teuenue 30-u jer.

Pa3psagHUK COCTOUT M3 COTHYTOrO B BUAE NETIM METAUIMUECKOTO CTEPKHS, OKPBITOTO
CIIOEM M30JIALIMM W3 TOJIMATUIIEHAa BBICOKOro JaBieHHs. KOHIbI H30JMPOBAaHHON NeETIn
3aKpEIUIeHbl B 32)KUME KPEIJICHUS, C MOMOUIBI0 KOTOPOro pa3psaHUK MPUCOEIUHSETCS K
HITHIpIO U30ssATOpa Ha onope BJI. B cpenHeil yactu meTiiv moBepx M30JSLHMHU PACHOIOKEHA
MeTamnieckas Tpyoka. Ha mpoBoge BJI, HampoTHB MeTalmu4eckod TPYOKH paspsaHHKa,
3aKpeIIsieTCs] YHUBEPCATbHBIA 3aKUM Ul CO3/1aHUs HEOOXOAMMOI0 BO3AYIIHOIO UCKPOBOTO
MIPOMEXKYTKA.

3akperuieHue HU30JIMPOBAaHHOM METNIM pa3psaHuka Ha BJI mpous3BoauTCs ¢ MOMOIIBIO
3aKUMa KperieHusl. 3aXKUM KPEIUIEHUsS M3TOTOBJIEH U3 CTalM, MOKPBHITON 3alIUTHBIM CIIOEM
LMHKA, U UMEeT KOHCTPYKIUIO, OOECIeYnBaIOUIyl0 HAJAEKHOE KpEIUIEHHWE pa3psaHHKa 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 pa3psIHUKA OCHOBaH Ha MCHOJIb30BaHUU 3P (HEKTa CKOJb3ALIETO
paspsanga, KOTOpBI oOecrieyuBaeT OONBIIYI0 JUIMHY HMMITYJBCHOTO TEPEKPHITHS 10
MIOBEPXHOCTU pa3psoHUKaA, W IPENOTBPALIEHUU 3a CUET 3TOr0 IEPEeXoJa HMITYJIBCHOTO
IIEPEKPBITUS B CUIOBYIO IyT'y TOKA IIPOMBILIUIEHHOW YaCTOTBHI.

IIpn BO3HHMKHOBeHMM Ha mpoBoje BJI HMHIYKTUPOBAaHHOIO TIPO30BOrO HMMILYJIbCa
HCKpPOBOW BO3JYIIHBIM MPOMEKYTOK MeEXAy IpoBogoM BJI um Meraminyeckoil TpyOkoin
paspsaHUKa TpoOMBaeTcs, U HANpsDKEHUE MPUKIAIBIBACTCS K  HM3OMALMM  MEXIy
METAJUINYECKON TPYOKOH M METANTUIECKUM CTEPKHEM IETIIH, HMEIOLIUM ITOTEHIHAI OMOPHI.

Ilon BO3IEHCTBHMEM NPUIIOKEHHOTO HMMITYJIBCHOTO HANpsKEHUS BJIOJb IOBEPXHOCTH
M30JSIIUM TETIU OT METaUIMYECKOM TPYyOKM K 3aKUMY KpEIUICHUS paspsiIHUKa MO IIedy
[IETJIH, Ha KOTOPOM YCTAHOBJIECHBI IPOMEKYTOUYHBIE JJIEKTPOJBI, PAa3BUBACTCA CKOJIB3SILNAN
pasps.

Benencteue s¢ddexra ckomp3siiero paspsga  BOJbT-CEKYHIHAs XapaKTEpUCTHKa
pa3psIHHAKA PaCIIONOKEHA HUXKE, YEM BOJIBT-CEKYH/IHAsl XapaKTEPUCTUKA U30JIATOPA, T. €. IPH
BO3JICHCTBUHU I'PO30BOI0 NIEPEHANIPSKEHUS PA3PSIIHUK IEPEKPBIBAETCS, a U30JIATOP HET.

[Tocne mpoxoxkAcHUS HMMIYJBbCHOIO TOKAa MOJIHMM pa3psAll TACHET, HE INEpexoas B
CWJIOBYIO JIyTYy, YTO NPEJOTBPAIIAECT BO3SHUKHOBEHUE KOPOTKOI'O 3aMBIKAHUS, ITOBPEXKICHUE
poBoJa 1 oTKIr0ueHue BJL.

PN sBnsrorcs 3)(QEeKTUBHBIMU, HAAEKHBIMH U SKOHOMHYHBIMU I'PO303aLIUTHBIMU
ycTpoiictBamu  Ojarojapss  OpPUIMHAJIBHOCTH — peajid3yeMoro  MpUHLUIA  JEWCTBHUA,
KOHCTPYKTUBHOHM IIPOCTOTE U HENOABEPKEHHOCTU MOBPEXKIECHUSAM T'PO30BBIMU U IYTOBBIMHU
TOKAMH.

KoHCcTpykTUBHO-TeXHHYECKHE  mapaMeTpbl  paspsaHukoB P/ oOecneunBaroT
BO3MOXKHOCTh M YyJIOOCTBO MX MOHTaxka Ha Jio0Obix Tumnax omop BJI m BJI3, orcyrcrBue
HE00XO0AMMOCTH MX O00CIYKHBAHUS U SKCIIITYaTAllMOHHYIO 10JITOBEYHOCTb.

PJIN HE TONBKO yCTPaHAIOT MEPEKOT MPOBOAOB, HO ¥ IIPENOTBpAIIAOT OTKIH0YeHue BJI
BCJIEJICTBUE I'PO30BbIX MHAYKTUPOBAHHBIX IEPEHANPSKEHUMN.

P/I ycTpaHsSIOT MOCHENCTBUS TPO30OBBIX NEPEKPBHITUN, HE MPUYMHSSA Yyiiepoa
00OpYJOBaHUIO JMHUA M TOJCTaHUMN B OTJIMYME OT JIYrO3alIMTHBIX POrOB, KOTOpHIE
UCKYCCTBEHHO MEpeBOAAT OAHO(A3HOE 3aMblkaHHWE B JABYX(a3zHOe, cOo3/laBas TEM CaMbIM
MOIIHBIN 3JIEKTPOAMHAMHUYECKHH y1ap 1o 000py10BaHUIO.

PJIU sxoHOMSAT pecypc cpabaThiBaHUS BHICOKOBOJIBTHBIX BBIKIIIOUATEIEH.

3alMIIaloT ANIEKTPUYECKUE CETH OT JYTOBBIX IE€PEHANPSKEHHM, COIMYTCTBYIOIIUX
0JIHO(a3HBIM 3aMbIKAHUSIM Ha 3€MJII0, BBI3BAHHBIM I'PO30BBIMU MEPEHANIPSKEHUSIMH.

PN He moABep:KEHBI pa3pylIalOLIEMy  BO3JECUCTBUI0O TOKOB  MOJHHUM U
CONPOBOXKAAOIIMX TOKOB JYIrOBBIX 3aMbIKaHWN, KaK HEJIWHEWHbIE OrpaHUYMUTENIN
NepeHanpsHKeHU WM TpyOdaTble M BEHTHJIbHBIC pPa3psIHUKH, IOCKOJIBKY 3TH TOKHU
MIPOTEKAIOT BHE KOHCTPYKIIMH pa3psIHAKA.
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