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[lepenanpsokeHuss NpeACTaBISIOT  coOOW  ytoOble  NPEBBIIEHUS — HaNpsKEHUs
OTHOCUTEIIFHO ~aMIUIMTYIbl HauOoJbimero pabouero HampspkeHus. Ilepenanpspkenus
MOJIPA3/ENAIOTCd Ha TIpo30Bble (arMoc(hepHble) M BHYTPEHHHE M SBIAIOTCA OJHOM U3
HanboJIee YacThIX IPUYHMH BBIXOJA U3 CTPOS SJCKTPUUECKUX CETEH.

AHanu3 omblTa JKCIUIyaTallMM  PacHpelelMTENbHBIX  JJIEKTPUYECKUX  CEeTed
MOKa3bIBACT, YTO MX HAJECKHOCTh HIDKE, YEM y CeTel Oosiee BHICOKHX KJIACCOB HAMPSIKCHUS.
[ToBpexxaeHUsT B pacHpelesIUTEeNIbHBIX CeTAX O0O0yCIaBIMBAIOT OOJbIIYI0O YacTh yuiepoa,
CBSI3aHHOT'O C IEPEPHIBAMH B JIEKTPOCHAOKEHUH IOTPEOUTENEH.

OpHOlf M3 OCHOBHBIX MPUYMH aBapuil M HapyLICHUH SBJISAIOTCA TI'PO30BbIE
MepeHaIpsKeHNs] Ha BO3AYIIHBIX JUHUAX (BJI), BbI3bIBaIOLIME UMIYJIBCHBIE NEPEKPBHITUS U
paspylIeHHs] H30JATOPOB M INPUBOJAIIME K JYrOBBIM 3aMbIKAHHSAM, COIYTCTBYIOLIUM
MOBPEXKICHUSIM 000pYy10BaHUs, OTKIOYEHUSIM JIMHUH.

CoBpeMeHHOEe pelieHHe NpoOJIeMbl TIPO303AIIUTHl  INEKTPUUECKUX CceTe —
IIPUMEHEHHE JJIMHHO-UCKPOBBIX PA3PSAHUKOB.

PJIN sBnsitoTCsl poccUiCKON pa3pabOTKOM U [0 CBOMM KOHCTPYKTHBHBIM IapaMeTpam,
TEXHUYECKUM XapaKTEPUCTHKAM M (YHKIIMOHATBHBIM BO3MOKHOCTSIM MPEJCTABISIOT OCOOBII
KJIACC YCTPOMCTB I'PO303alLUThI, HE UMEIOIINA MUPOBBIX aHAJIOIOB.

[Ipunuun pgerictBuss Bcex BuUuoB PJIM 3akiroyaeTcs B OTrpaHHMYEHUM T'PO3OBBIX
nepeHanpsbkeHuN Ha BJI 3a c4eT MCKpOBOIO MEPEKPHITHSA 110 MOBEPXHOCTH U30IALUOHHOIO
Tela paspsJHMKAa C JUIMHOM KaHala paspsga, B HECKOJIBKO pa3 IPEBOCXOIAIIEH
CTPOUTEIBHYIO BBICOTY 3alllMIIAEMOM H30JIALMHM, U TalleHUWH COIPOBOXKIAAIOIIUX TOKOB
MIPOMBIIIJIEHHONW YacTOThl 3a CUeT OOECHEYEHHOTo TakuM o0pa3oM CHMIKEHHUS BEITUYHMHBI
CpeAHEero rpajiueHTa paboyero HanpsHKEHHUs BJIOJIb KaHajla TPO30BOI0 EPEKPHITHSL.

I'1aBHBIM OTJIMYUTENBHBIM JTOCTOMHCTBOM KJIacCa JUIMHHO-MCKPOBBIX pa3psIHUKOB
SBJISIETCS. UX HENOABEP)KEHHOCTb PA3PYLICHUSAM U IOBPEXICHUSAM T'PO30BBIMU U JYTOBBIMHU
TOKAMH, ITOCKOJIBKY OHHM IPOTEKAIOT BHE AIllIapaToB, 110 BO31yXY BJOJIb HX TOBEPXHOCTH.

IIpuMeHeHre CyLIECTBYIOIIMX BUIOB JIMHHO-UCKPOBBIX PAa3psAIHUKOB I103BOJISIET
peniaTs 3a7a4y KOMIUIEKCHOM 3alUThl AIEKTPUYECKUX CETEH OT I'PO30BBIX IEPEHAIPSKEHUN
U UX TOCIIEACTBUN.

VYcraHoBKa pa3psIHUKOB HAa BCEM NPOTSHKeHMM Bo3AyHbIX JuHui (BJI) um Ha
IOAX04axX K IMOJCTAaHLHUAM IIO3BOJISAET HCKIKOYUTH IEepeKpbITUsA u3oisinuu Ha BJI m Bce
HETaTUBHBIE CONPOBOXAAKOLIME IOCIEACTBUS KAK IPU HHIYKTUPOBAHHBIX I'PO30BBIX
NEpeHanpsHKeHUsAX, TaK W TNpH OpsMoM ynaape MmonHuu. [Ipu sTom oOecmeunBaercs
OTCYTCTBHE TPO30BBIX OTKItOueHUH BJI, paspymeHnii u3015TOpPOB, IMEpexora IMpPOBOJAOB,
HKOHOMHUSI PECYPCOB U 3aIUTA NOJCTAHIIMOHHOTO 000PY/I0BAHUSI.

TexHOIOorHs TPO303aIUThI JUIMHHO-UCKPOBBIMHU pa3psIHUKaMu npuMennma 1 BJI ¢
JMOOBIMH BUJJAMH OTIOpP — KeJIe300€TOHHBIMU, METAIITMUYECKUMHU, JIePEBIHHBIMU, U30JIATOPOB
— IITBIPEBBIMU, HATSXKHBIMU, TOJBECHBIMU, (pap(OpOBbIMH, CTEKISIHHBIMU, [TOJIMMEPHBIMU, U
IIPOBOJIOB, KAK 3aLUIIEHHBIMH, TAK U HEU30JIMPOBAHHBIMU.

B 3aBUCHMOCTH OT YCTAHOBJIEHHBIX TEXHHYECKHMX TpeOOBaHMI MO Tpo303alluTe
Y4aCTKOB JJIEKTPUYECKUX CETEH BO3MOXKHO IIPUMEHEHHE HAa HHUX pa3JIMYHBIX BHUOB
Pa3psAAHMKOB U X COYECTaHUU.

Jlis Hafe)KHOW 3aIUThl OT MHAYKTUPOBAHHBIX TPO30BBIX BO3JEHCTBUII HEOOXOIUMO
YCTAHABIIMBATh HA KaXAYI0 OJHOLEMHYIO ONOpYy 3amumaemoro ydactka BJI mo ogHOMy
paspsAIHHUKY B 3aBUCUMOCTH OT THUIIA OIOp, Tpasepc, usoiaaropoB BJI u nppyrux
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OTIPENIENIAIONINX 00CTOATENbCTB MPUMEHSIOTCS pa3psaHuku Tpex turnoB PAUII-10-1V-YXII1,
PANII-10-1V-YXJI1, PANUM-10-K-11-Y XJI1.

Pazpsmauku nernessie PJINIT-10-1V-YXJI1 MOXHO ycTaHAaBIMBATh Ha JIFOOBIC BUIBI
OTI0p, ¢ uepenoBaHueM ¢as.

Pazpsmauku  nweiidoseie  PIAUII-10-1V-YXJI1 menecooOpa3HO HCIONB30BATh B
MeCTax JABOMHOrO KPEIUIEHHs IPOBOJA, BMECTO METIIEBbIX.

Paspsanukn momyneueie PJIUM-10-K-11-YXJI1 npennaznauensl mist 3ammthl BJI
TONBKO C KOMIIAKTHBIM pa3MEIIEHUEM IIPOBOJOB, PACCTOSHUE MEXKIY KOTOPBIMU HE
npesbimiaet 50 cM, u ¢ uzonsropamu LID-20. DTy pa3psaIHUKN YCTaHABINBAIOTCS TOJIBKO Ha
cpenHioro (dasy.

Ha nByxuennesix BJI pa3psaHuky JODKHBI YCTAHABIMBATHCS HA 00€ IEMU TaKUM
o0pa3oM, 4yTOOBI Ha KaXKJOW M3 OIOp 3alUIIANIACh TOJIbKO OJHA Mapa OJHOMMEHHBIX (a3, C
TEM >KE€ MPUHIUIIOM YEpelOBaHWA, 4TO U s oxHouenssix BJI. Hapymenue storo
TpeOOBaHUSI CO3/Ia€T BO3MOXKHOCTH KOPOTKOTO MEXIy(Pa3zHOTO 3aMbIKAHHS U OTKIIOYCHHS
JIMHUM NIPU UHITYKTUPOBAHHOM I'PO30BOM ME€pPEHANPSKEHUU.

[Tpu cxeMe yCTaHOBKH Pa3psSIHUKOB C MOCIIEIOBATENbHBIM YepeaoBaHueM (pa3 TOKU
MPOMBIIJICHHONH YacTOTHI, COMPOBOXKAAIONINE MHOTO(A3HbIE 3aMBIKaHUs, OOYCIOBJICHHBIC
IPO30BBIMHU  TMEPEHANPSHKCHUSAMH, TPOTEKAlOT 10 KOHTYpaM, BKIIOYAIOUUM B ceds
conporusieHns 3azemiieHus onop. [Ipuanun nevicrBus P/l ocHOBaH Ha mpenoTBpalleHUH
repexoja UCKPOBOrO MEPEKPBITHS B CUJIOBYIO NIy NMPOMBIIUIEHHON 4YacToThl. IIpu sTom
3G (GEKTUBHOCTh TAIICHUS CONPOBOXKAAIONIMX TOKOB TEM BBIINIE, Ye€M MEHbIIE OHH II0
BEJIMYMHE, a HaJIU4he CONPOTUBICHUN 3a3eMJICHUS OIOpP B KOHTYpPE 3aMbIKaHUS
ONarompusATHEIM 00pa30M BIHSIET Ha CHIDKEHUE BEITMUMHBI COMTPOBOKIAAIOIINX TOKOB.

[loaTOMy C TOYKM 3peHHs TpPO303aLIUThl OT WHIAYKTUPOBAHHBIX IEPEHAIPSKECHUN
ycranoBka PJI1 Ha omopy BJI He Hamaraer HHKakMx CICHUATBHBIX TPEOOBaHHHA K
3a3€MJICHHUIO OIIOPBI, CBA3AHHBIX CO CHUKEHUEM €TI0 BEJIUYHHBI.

JIITMHHO-UCKPOBBbIE pa3psAIHUKA B COOTBETCTBUM CO CBOMMHM KOHCTPYKTHBHBIMU
rapaMeTpamy, TEXHUYECKUMHU XapaKTEpUCTHUKAMU M TPUHLUIY JECHCTBHUS HE OTHOCATCS K
YCTPOWCTBAM, YCTaHOBKAa KOTOpbIX Ha BJI mnpuBOIUT K JONOJHHUTEIBHOMY PHUCKY
BO3HUKHOBEHHUSl AaBapUHHBIX pEXHUMOB, TpeOyloleMy MpPUHATUS CHEUUAIbHBIX Mep
TexHu4yeckon Oe3zomacHoctH. bomee Toro, Hammuue PJIW Ha BJI nmomkHO ycTpaHuTh Bce
cilyyau oHO(a3HBIX 3aMbIKaHH, BEI3BAaHHBIX TPO30BBIMU NIEpEHANPSKEHUSMHU.

Paccmotpum Gonee monpo6HO meiieBoi paspsaauk PIAUII-10-1V-YXJI. Pa3psaauk
IIpEIHA3HAYEeH NI 3alMThl BO3AYIIHBIX JMHUI dJ€KTponepenaud HampspbkeHueM 6, 10 xB
Tpex(a3HOro MEPeMEHHOTO TOKa C 3aIIMIIEHHBIMH M HEU30JIMPOBAHHBIMU MPOBOJAMHU OT
MHAYKTUPOBAHHBIX IPO30BBIX MEPEHANPSHKEHUIN U UX MOCHIEACTBUN U pacCUUTaH JUIsl paboOThI
Ha OTKPBITOM BO3AYyXE IPHU TEMIEPATYPE OKPYXkKAIIEro Bo3ayxa or munyc 60 °C go mmroc
50°C B Teuenue 30-u ner.

Pa3psiqiHUK COCTOMT U3 COTHYTOIO B BHJAE METIM METAUIMYECKOro CTEpiKHS,
MIOKPBITOTO CJIOEM M30JILUU U3 MOJIMATUIIEHA BBICOKOTO NaBieHUs. KoHIBI N301MpoBaHHON
METJIN 3aKPETUIEHBI B 32KUME KPEIUIEHHUs, C TOMOLIbI0 KOTOPOTO Pa3psIIHUK MPUCOETUHAETCS
K IITBHIPIO u30JisiTopa Ha onope BJI. B cpenneil yactu netnu noBepx U30JALUN PACIOIOKEHA
MeTtaiudeckas Tpyoka. Ha mposoge BJI, HanmpoTuB MeTaminyeckoil TpyOKH pa3psIHUKA,
3aKpeIUIeTCs] YHUBEPCATbHBIN 32KUM JJIs1 CO3aHUsI HE0OOXOAMMOT0 BO3AYIIHOTO UCKPOBOTO
MIPOMEXKYTKA.

3aKkpernieHue U30JIMPOBAHHOM NeTn paspsaHuka Ha BJI mpomsBoauTcs ¢ moMomipbro
3aKMMa KpeIUIeHHs. 3aKUM KPETJIEHUS M3TOTOBJIEH M3 CTAJIM, MOKPBITOM 3alUTHBIM CIOEM
IIMHKA, ¥ UMEET KOHCTPYKIIMIO, OOECIEeUMBAIOUIYI0 HAJEKHOE KpEIUIEHHWE pa3psIHHUKa K
anemenTam apmarypel BJI. KoHcTpykius 3akuma KperuieHHs pa3psiIHHKAa MOXKET OBITh
M3MEHEHa M UuMeTh (OopMYy, AJANTUPOBAHHYIO IO/ KOHKPETHBIC YCIOBUS KpPEIUICHUS
paspsanuka Ha omnope BJI. YHuBepcalbHBIM 3aKUM JUIsi IPOBOJA M3TOTOBJIEH W3 CTAllH,
MOKPBITOM 3allUTHBIM CJIO€M IMHKA. KOHCTpyKuMs 3akMMa MO3BOJISIET YCTAHABIMBATh €T0
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KaKk Ha HEW30JUPOBAaHHBIC, TAK M HA 3AILUIIEHHBIC MIPOBOJA, 3aXHUM I KOTOPBIX MMEET
IIPOKYCBIBAIOIINAE LINIIBI.

[Tpunin paboThl pa3psIHUKAa OCHOBAaH Ha MCIOJIb30BaHMM 3(dekra cKomb3sImero
paspsnga, KOTOpbI oOecrieyuBaeT OONBIIYIO JUIMHY MMITYJIBCHOIO IEPEKPBITHS 10
IIOBEPXHOCTU PA3PSAHMKA, M IPENOTBPALICHUU 3a CYET OTOr0 IEPEeX0Aa HMITYJIbCHOIO
IIEPEKPBITUS B CUJIOBYIO IyT'y TOKA IIPOMBIIIJICHHON 4aCTOTBHI.

IIpn BO3HMKHOBEHMM Ha npoBoje BJI HMHIYKTHPOBAaHHOIO TI'PO30BOTO HMMIIYJIbCa
HMCKPOBOM BO3AYIIHBIA TPOMEXKYTOK MeXAy mpoBoiaoM BJI u Merammmdeckoil TpyOKoi
paspsAHMKa [POOMBAECTCS, M HANpsHKEHUE TMPUKIAIBIBACTCA K HU30JALMU  MEXKIY
METAJUINYECKON TPYOKOH U METANINYECKUM CTEPKHEM METIIH, UMEIOIUM ITOTEHLUA OIIOPHI.

ITox BO3AEHCTBHEM IPUIOKEHHOIO MMITYJIbCHOIO HAIPsKEHHS BIOJb ITOBEPXHOCTHU
M30JIALUHN TETIAM OT METANIMYECKOM TPYOKHM K 3aXKHMY KpeIJIeHHs pa3psIHUKa M0 IUleqy
IIETJIM, Ha KOTOPOM YCTaHOBJIEHBI IPOMEXYTOYHBIE IEKTPOJbI, PA3BUBACTCS CKOJB3SALIUMI
paspsn.

Benencteue sddekra cromp3smiero paspsiia BOJBT-CEKYHIHAS XapaKTePUCTHUKA
paspsAHMKa PacIOJIOKEHA HIDKE, YEM BOJIbT-CEKYHHAs! XapaKTEPUCTUKA U30JIATOPA, T. €. IPH
BO3JICUCTBUU TPO30BOT0 NIEPEHAIPSKEHUS PA3PSAHUK IEPEKPBIBACTCS, a U30JIATOP HET.

[Toce NpOXOXAEHHUS HMMITYJIBCHOTO TOKA MOJIHMM pas3psii racHET, HE IEepexols B
CWJIOBYIO JIyTY, YTO INPEJOTBPAIIAECT BOZHUKHOBEHUE KOPOTKOI'O 3aMBIKAHUs, ITOBPEXKICHHUE
nporoja u otkiatoueHue BJIIL.

PIIN sBnsrorcs 3 (HEeKTUBHBIMU, HAJACKHBIMH M KOHOMHYHBIMU T'PO303alIUTHBIMU
ycTpolicTBaMu  Onarojapsi  OpPUTMHAJIbHOCTH — pealM3yeMoro  IpUHIUNA  JeWCTBUS,
KOHCTPYKTUBHOW IIPOCTOTE M HENOABEPKEHHOCTU IOBPEXKICHUAM I'PO30OBBIMH U JAYTOBBIMH
TOKaMH.

KoHcTpykTUBHO-TEXHMUECKHE MapameTpbl paspsaHukoB PJIM  obecneunBaror
BO3MOKHOCTh U YAOOCTBO MX MOHTaxa Ha JroObix Tumax omop BJI u BJI3, orcyrcrBue
HE0OXOIMMOCTH UX 00CITYKUBaHUS U SKCIUTyaTallUOHHYIO TOJIFOBEYHOCTh

P/IN He TOIBKO YCTPAHSIOT MEPEKOT MPOBOLOB, HO U IIPEAOTBPALIAIOT OTKIIIOYEHUE
BJI BciiencTBre rpo30BBIX HHAYKTUPOBAHHBIX MEPEHANPSKEHUAN.

PIN ycTpaHAIOT NOCIEACTBHSL T'PO3OBBIX MEPEKPBITHH, HE MNpHUMHISL yiepoa
00Opy/IOBaHUIO JIMHUA M TMOACTAaHUMN B OTJIMYME OT JYro3alllUTHBIX POTOB, KOTOpPHIE
HCKYCCTBEHHO MEPEeBOAAT OJHO(A3HOE 3aMblKaHUE B JABYyX(a3Hoe, co3gaBas TeM CaMbIM
MOIIHBIN JEKTPOAUHAMUYECKUHN yiap o0 000pYyI0BAHHIO.

PJIN s5x0HOMSAT pecypc cpabaThIBaHUsl BBICOKOBOJIBTHBIX BBIKIHOYATEIEH.

3alUIIaT JIEKTPUYECKHE CETH OT JAYTOBbIX MEepEeHANpsDKEHUM, COMYTCTBYIOIIHX
0JTHO()a3HBIM 3aMbIKaHUSM Ha 3€MJII0, BBI3BAHHBIM I'PO30BBIMHU NEpEHANPSHKEHUSIMH.

PI1 He moABepKeHBI pa3pylIalOnIEMy BO3JEUCTBHUIO TOKOB MOJHUM H
CONPOBOXKAAIOIIMX TOKOB JYIOBBIX 3aMbIKaHUM, KaK HEJIMHEHHBIE OTrPAaHUYUTEIN
MEepeHaNpsHKeHU WM TpyOuaThle M BEHTUJIbHBIE PAa3pAIHUKU, IOCKOJIBKY 3TH TOKHU
IIPOTEKAIOT BHE KOHCTPYKLIMU pa3psIHUKA.
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