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Cucrema 3azemuieHus « ITN-C»

Mpn nOKymKe [adyHoro yyacTtka WNM KBapTupbl Mbl MEpBbIM  [OefoM 3adyMbiBaeMcst 00
3MEKTPOCHabXeHUM UK 3[eCb CTankMBaemcss C MHOXECTBOM MpoTvBopedmin. OgHW  crneuuanucTbl
PEKOMEHAYIOT CMOHTMPOBATL KOHTYP 3a3eMIEHUA Ha y4yacTke, OpYrMe roBOPAT, YTO HUYEro aenaTb He
Haao, TPETbM BOOOLLE NpeanaraoT «3aHyNUTb» BCe PO3ETKU U 3MNeKTpooBopyaoBaHNe HENOCPEACTBEHHO B
TOYKE NPUCOEANHEHNS ANEKTPONPUGOpPOB.

Kak »e pasobpaTbCca B pasHornacusix u MHEHusX cneunanuctos? Ybum [OBOAbI Yy4eCTb B
NPOEKTUPOBaHUN  anekTpocHabxeHus anektpocetn? KoMy oTdaTb npeanodyTeHne w  NopyyqnTb
3MEKTPOMOHTaXHbIe paboTbl ¢ cobntogeHnem Bcex HopM 1 TpeboBaHun nNo anekTpobesonacHocTn? YTobbl
oTBeTUTb cebe Ha BCe BOMPOCHI, HAAO O3HAKOMUTBLCS C OCHOBHBIMU CUCTEMaMW 3a3eMIIEHUs, KOTopble
ncnonb3yloTcs Ha Tepputopun Poccuiickon degepaumu.

Camas yKkOpeHMBLUAsSICA B Hallel CTpaHe cucTema 3a3eMiieHMs CO BpPEeMEH NpaBrieHus
KOMMYHMCTMYECKON napTum — ato cuctema «TN-C». [aHHbI TMN 3a3eMneHns YCTPOEeH Taknum obpasom:
3azemnuTenb (KOHTYp 3a3eMsfieHMs) YCTaAHOBMEH Ha TpaHCOPMAaToOpHOM MOACTaHUMW, K HeMy
NpUcoeauHEH HYNeBOW NPOBOAHWK, KOTOPbIM MAeT K nNoTpebuTento n BbIMONHAET dyHKUu0 pabodero u
3awnTHOro nposoaHuka. ObosHavaeTcst oH «PEN»-npoBoaHukoMm.

MpucoeanHUB KOpNyC 3NeKkTpoycTaHoBkM K « PEN»-NpoBOAHMKY Monyvyaem TWM 3aluMTbl, KOTOPbIN
Ha3biBaeTcs  “3aHyneHuMemM”. OneKkTponpoBOAKa TMpU  3TOM  BBIMOMHSAETCA  ABYXKWUMbHBIM  WNA
YETbIPEXKUIbHLIM Kabernem, KOHTaKTbl 3aLUMTHBIX MPOBOAHMKOB (3a3eMIEeHUs) B PO3ETKAxX U CBETUINbHUKAX
OTCYTCTBYIOT.

EAMHCTBEHHBIM JOCTOMHCTBOM CUCTEMbI 3asemreHns « TN-C» cumTaetca npocToTta M AelleBusHa
3MEeKTPOMOHTaXa, HO B Yyluepb anekTpobe3onacHOCTW, Tak Kak CyLlecTByeT pearnbHas oOmnacHOCTb
nopakeHns noaen aNeKTPUYECcKUM TOKOM, YTO NPMBOOUT K NeTanbHbIM UCXO4aM.

Te aNeKTPOMOHTaXXHUKM, KOTOPbIE COBETYIOT BbIMOMHUTL 3MEKTPOMOHTaXHble paboTkl No cucteme
3a3emneHust «TN-C» AomkHbl GbiTb NocrnaHbl B CTOPOHY «Mopsi». Npu MCMONb30BaHUM TaKoW CUCTEMBI
3a3eMreHnsl, 3alUTHble annapaTtbl 3allMLLAlT TOMbKO 3N1EKTPUYECKYH CETb OT CBEPXTOKOB KOPOTKOrO
3aMblKaHWsl, HO He 3aLUMLLAIOT JoAel OT NopaXKeHUs! 3N1eKTPUYECKUM TOKOM.

© JOneKkTpoHHasa 3NeKTpoTexHn4yeckas oMonmoreka
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Mpn BKMAOYEHUN COBPEMEHHON JMEKTPOHHOW TEXHWKM C MMMYNbCHBbIMW MCTOYHUKaMU NUTaHUSA B
pPO3EeTKM 3NEKTPUYECKON ceTu € cuctemon 3asemneHnst «TN-C» BO3HMKaeT BbIHOC HaMpsiKeHUs Ha
MeTannmMyeckne Kopryca 3nekTpoobopynoBaHWSa. IOTO MPOMCXOAUT MOTOMY, YTO WUMMYMbCHble GROKKU
NATaHUS MMEIKT Ha BXOAE CUMMETPUYHBIA (PUMABTP MMMYMbCHbIX MOMEX, CPedHss Touka KOTOporo, B
OonbLUMHCTBE Criydaes, npucoeanHeHa K kopnycy. MNpu «3aHyneHuM» anekTpoobopyaoBaHnst, HaNpsXXeHue
220 B genutcsa Ha nnevax unbTpa, a Ha MeTaIMYECKNX Kopnycax aneKkTpoobopynoBaHMs OKasbiBaeTCs
110 B.

L TN
£
-y

& i
-‘-'-.‘_\-‘-‘_-\--\.. 5
BonblWMHCTBY nonb3oBaTenen OSnekTPOSHEPrnM HEU3BEeCTHO, 4YTO B HacToswee Bpems npu
CTPOUTENBLCTBE HOBbIX 30aHWUIA U COOPYXXEHUI UITN NPU PEKOHCTPYKLMM INEKTPOCHabXEeHNs1 yCTaHaBNMBaThb
cuctemy  3asemneHuss  «TN-C»  3anpelieHo. 3SHepreTMyecknMm  KOMMaHusM,  OBCIy>XMBaLMM
3NEKTPOCHAbXeHNe 30aHWA U COOPYXXEHWA CTapon MOCTPOWKM, PEKOMEHAOBAHO MEPEBECTU CUCTEMBI
3azemneHuns « TN-C» B cuctemy 3asemnerms « TN-C-S» nnu cuctemy 3aszemneHmns « TN-S».

B cBA3M C Tem, 4YTO He Yy BCEX 3JHEPreTUHEeCKMX KOMMaHUMN, MOCTaBMSIOWMX SMNEKTPOIHEPTUIO,
CyLLEeCTBYET JOCTAaTOYHO CPEACTB HA MOAEPHM3aLMI0 SMEKTPOCHAOXEHMS, TO Yalle BCero ycTaHaBnmuBaroT
NoBTOpPHOE 3a3eMreHMe HyneBOoro MNpoOBOAHMKA Ha BBOAE B 34aHWe C nocrefywuuMm pasgeneHue
COBMeELLEHHOro npoBoaHuka «PEN» Ha 3almMTHbIN npoBoaHUK «PE» 1 Hyneson pabo4umin NnpoBoaHUK «N».
B cooTtBeTcTBMM C 1Y, ceveHne «PEN»—npoBoaHMKa OOMKeH ObiTb HE MeHee: MeaHbI NpoBoaHuK - 10
MM2; antOMUHUEBLIN NPOBOAHUK — 16 MM2.

© JOneKkTpoHHasa 3NeKTpoTexHn4yeckas oMonmoreka
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MepeBensn, Takum obpasom, cuctemy 3aszemneHna «TN-C» B  «TN-C-S», 6G0nbLUMHCTBO
AMEKTPOMOHTaXHbIX OpraHM3aLmin, 06CnyXMBaKLWNX 34aHNA N COOPYXXEHMS CTapOn NMOCTPONKK, 3abbiBatoT
UNN He XOTST MOAEPHM3NPOBATL pacnpeaenvTenibHble CETU B CTOsIKax U pacnpefenuTenbHblX WuTax, He
roBopsi y>Xe O TOM, YTOObl BLINOMHUTL 3aMEHy BCEN 3MeKTPOMNpPOBOAKM B MOMELLEHUSIX U KBapTuMpax Y
nosnb3oBaTernemn aNeKkTPO3SHEPTUN.

Kak roBoputcsa «cnaceHve yTonawulero — Aeno camoro ytonawliero», To eCTb, ecnu y Bac B
MOMELLEHUN WM KBapTUpe [OBYXNPOBOAHAs CUCTEMA 3NEKTPOCHAbXeHMsl, TO CToUT obpaTuTbca B
3KCNyaTUPYIOLLYIO OpraHu3auuio, Y4Tobbl OHUM MOAEPHM3NPOBANKN 3reKTpocHabxeHWe Ballen KBapTUpbl
UIn NOMELLIEHNST B COOTBETCTBUU C NpaBuiiamMmn yCTPONCTBA 3nekTpoycTaHoBoK (MY 3-7).

I'Ip|/|o6peTa;| OOMUK B AepeBHE, Mbl NoJlyd4aemM BMeCTe CO CTape€HbKUMMU NOKOCUMBLUMMUCA CTEHAMU
yCTapeBLlyO BO BCEX OTHOLWEHUAX CUCTEMY 3a3eMI1eHUA «TN-C». He YCTaHOBMB KOHTYP 3a3eMJieHuA, Bbl
noasepraeTe cebs 1 cBouX BNM3KMUX ONACHOCTM.

PaccmoTpyM Takyto cuTyauuio: OOpbIB HyrNeBOro NPOBOAHWKA Ha NMHWM 3nekTpornepedad ot
nuTaroLwero TpaHcdopmaTopa (B 3aBUCUMOCTM OT MOAKITHOYEHHBLIX HArpy3ok), HanpsbkeHne B TpEX dasax
nepekallumBaeTcsl, YTO HENPEMEHHO MPUBOAMT K BbIXOAY M3 CTPOs anekTpoobopynoBaHusi. Ho camoe
neyanbHoe B STOW CUTyauust TO, YTO B MOMEHT MPUKOCHOBEHUS YerioBEKa K MeTannM4yeckuMm 4acTsMm
anekTponpubopa nUnu 3nNekTpoyCcTaHOBKW, €ro NopaxaeT 3NeKTPUHECKMM TOKOM. Takne cutyaumm 3advacTtyto
OKaH4YMBatoTCs NeTarbHbIM MCXOLOM.

© JOneKkTpoHHasa 3NeKTpoTexHn4yeckas oMonmoreka
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BbINonHAs 3NeKTPOMOHTaX KOHTypa 3a3eMieHusl, criegyeT npeaycMOTPETh BCEBO3MOXHbIE
BapuaHTbl U NPOMOXWUTL TAKOW rOpu3oHTanbHble 3a3eMsvTenb, NpyU KOTOPOM He GyaeT cTpalleH obpbiB
HYNeBOro nNpoBOAHMKA Yy MNWTaloLlero TpaHcopmaTopa. 3TO MOXHO caenaTtb yBenUYeHWEM CeYeHust
NPOBOJHMWKA OT Ovara 3a3eMIeHUs [0 MaBHOW 3a3eMINsioLlei LMHbI U YCTaHOBKOW 3a3eMnuTens c
COOTBETCTBYIOLLMM COMPOTMBIIEHWEM pacTeKaHWio Toka. HenpemeHHo crnefyeT ycTaHOBUTb MOBTOPHOE
3a3eMrieHVe Hyns Ha cTonGe nuTatolein nHun (BJT) B Touke 0TBOAA K BalLEMY JOMMKY.

Ona  Toro 4TtoGbl onpegenuTb CUCTEMY 3a3eMiIeHMs  Ballero rMoMmeLleHus, creayet
BOCMOSIb30BaTbCS yClyramy CreumuanuctoB anekTponabopaTtopumn, KoTopble npoBeayT obcrnenoBaHue
3MEeKTPOCHAGXKEHNS 3MEKTPOYCTaHOBKN 3aHNSA UM COOPYKEHUSI.

onsa ANIeKTPOYyCTaHOBOK HanpsiXxeHuem oo 1B NMPUHATHLI cneagywowmne 0603HaveHun:

. cuctema TN - cucrema, B KOTOpOVI HeVITpaJ‘Ib MCTOYHMKa NUTaHUA TMyXo 3a3eMiieHa, a OTKpbITble
npoeoaduimne 4acCctu 3NeKTpoyCTaHOBKU NPUCOEONHEHDbI K rnyx03a3e|v|neHH0|7| He|7|Tpan|/| MCTOYHUKa
nocpencTtBoM HyneBbIX 3alUTHbIX NPOBOAHUKOB;

e cucrema TN-C - cuctrema TN, B KOTOpPOM HyNEBOW 3aLUUTHBIA M HyNeBOW pabounin NpoBOOHWKM
COBMeLLEeHbl B OHOM NMPOBOAHMKE Ha BCEM €€ MPOTSHKEHUU;

e cuctema TN-S - cuctema TN, B KOTOPOW HyNeBOW 3aLUUTHBLIN U HyNneBon paboyunii NMPOBOAHMUKU
pasgeneHbl Ha BCEM ee MPOTSKeHNM;

e cucrtema TN-C-S - cuctema TN, B KOTOPOW (DYHKLMM HYNEBOro 3aLLMTHOrO U HyrneeBoro pabo4ero
NPOBOAHMKOB COBMELLEHbI B OAHOM MNPOBOAHMKE B KAKOW-TO €€ YacTu, HadMHasi OT MCTOYHMKA
nuTaHus;

e cuctema IT - cuctema, B KOTOPON HeUTpanb MCTOYHMKA MUTAHUS W30NUpPOBaHa OT 3eMI WK
3asemMrneHa Yyepes nNpubopbl UNKM YCTPOWCTBA, MMetoLiMe GomnbLIOe COMPOTUBIEHME, a OTKPbITble
NPOBOASLLME YACTU IMEKTPOYCTaHOBKUN 3a3€MIIEHbI;

° cuctema TT - cuctema, B KOTOpOI7I HeVITpaﬂb MCTOYHUKA NMUTAHUA TNTYXO0 3a3emMrieHa, a OTKpPbITbie
npoBoaduimne 4acTth SJeKTPpOyCTaHOBKM 3a3eMlilieHbl npu nomMolun 3asemMndioulero yCTpOIZCTBa,
ANEKTPNU4eCKn He3aBUCUMOro ot FJ'IyXO3a3eMJ'IeHHOl7I He|7|Tpan|/| NCTOYHUKa

Mepas ©OykBa - COCTOSIHUE HEWTpaAnn WUCTOYHMKA MNUTAHUA  OTHOCUTENBHO  3EMIIM:
T - 3a3emMneHHas HenTpansb; | - N30NIMpoBaHHaa HenUTparb.

Btopaa OykBa - COCTOsIHME OTKPbITbIX MPOBOSALUMX YaCTEM OTHOCUTENBbHO  3EeMIU:
T - OTKpbITblE NPOBOASALLME HACTU 3a3EMIIEHbI, HE3ABUCUMO OT OTHOLLEHMS K 3eMIe HENTpanu UCTOYHUKA
NATaHUS UNN Kakon-nnbo Touku nutatowler cetn; N - OTKpbITble MPOBOASLME HACTU MPUCOEAUHEHBI K
rnyxo3a3eMneHHoN HenTpanu NCToOYHMKa NUTaHUS.

Mocneayowme (nocne N) OykBbl - COBMELLEHNE B OOHOM MPOBOAHUKE UNU pasgeneHvne yHKLUN
HyreBoro pabo4ero u HyfneBoOro 3aLUTHOrO NPOBOAHMKOB: S - HyneBon pabounii (N) n HyneBow 3alUMTHbIN
(PE) npoBogHukn pasgeneHbl; C - OyHKUMKM HYNEeBOro 3alUTHOrO M HyreBoro paboyero npoBOOHWMKOB
coBMeLLeHbl B ogHoMm nposogHuke (PEN-npoBogHuk); N - HynesBown pabounii (HeWTpanbHbIA) NPOBOAHMK;
PE - 3aWwuTHbIA NPOBOAHMK (3a3eMMSOWUA NPOBOLAHMK, HYNEBOW 3alUTHbIA NPOBOAHMK, 3aALLUUTHBIN
NPOBOAHMK CUCTEMbI ypaBHMBaHWUS noteHuuanos); PEN - coBMeLLeHHbIN HyNneBON 3alliMTHBIA U HYNeBOW
pabounii NPOBOOHUKN.

Myxo3a3emneHHasl HelTparnb - HelTpanb TpaHcdopMaTopa Wnv reHepaTtopa, npucoeanHeHHast
HernocpeACcTBEHHO K 3a3eMISIOWEMY YCTPOMCTBY. [NyxosasemreHHbIM MOXeT ObiTb Takke BblBOA
WCTOYHMKA OAHO(A3HOrO NEPEMEHHOrO TOKa UMW MOMHC UCTOYHMKA MOCTOSIHHOIMO TOKa B ABYXMNPOBOAHbLIX
CeTAX, a TakKe CPeAHsis TOYKa B TPEXMPOBOAHbLIX CETSAX MOCTOSIHHOIO TOKa.

M3onupoBaHHaa HeilTpanb - HelTpanb TpaHcopMaTopa Unu reHeparopa, HenpucoeaMHeHHas K
3a3eMnsoLLeMy YCTPOWCTBY WUINU MPUCOEAMHEHHAs K HeMy 4yepe3 Gorblloe COMNpoTMBIEHME MPUGOPOB
CUrHanM3auum, U3MepeHus, 3alnTbl U APYrMX aHanorMyHbIX UM YCTPOWCTB.

McTouHuk: http://elektroas.ru/
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DJIeKTPpUYEeCKHe IUTHI HA JIIO00H ciryyai -
KAaKoOH KOoraa ucnoJib3oBaTh

MommMMo cBOEN MHOrOMYHKUMOHANBHOCTW, 3MEKTPONaHenM MOryT ele BbIMOMHATbL QYHKLUIO
YHMBEPCANbHOrO  YCTPOWCTBA WM, HanpoTuMB, CTaTb BOMMOWEHMEM COOCTBEHHbIX >KenaHun
nonb3oBaTenen. ANeKTpuYecKkMe NaHenm MoryT JOCTuraTb BHYLUMTENbHbLIX rabapuToBs - 2, 5 M B BbicOTy. B
ponn COAEPXMMOro 3reKTpoLLKadoB BbICTynaoT pas3HoobpasHbie YCTPOWCTBA M AneKkTponpubopbl And
KOMMyTauum nepemeHHoro toka B 220B n 380B. 3nekTpoLmToBble NaHenu He AonyckaloT U3bbITOYHbIE
HarpyskMm Ha CWMOBbIX MarucTpansx, MOCKOMbKYy MO COBCTBEHHbIM KayeCcTBaM YCTOWYMBbLI K BOSIHAM
ANEKTPO3Heprum npu asapusx Ha nuHuM. B Buae KpuTepueB Ana  rpagauum npeacraBnsdeTcs
OKOHYaTernbHas cpepa UCNoNb30BaHUA ANEKTPOLLUTA M AnekTpoLukada.

Ha TpaHcdopmaTopHOM noacTaHumMm, KOTopasa urpaeT pornb YCTPONCTBA BBOAA U KOMMYTUPOBAHNUS
nepeMeHHOro 3nekTpoToKa, MCNoMb3yeTcs [MaBHbld pacnpegensitowmin wmut [PLW. B ero cocrtas
BKJTHOMAIOTCA:

e wkad seoga LB, koTopbIvi Npyn nomoLumM Kabens NoAKNioYakoT K TpaHcopmMaTopy;
e  CEeKUMOHHbIN wkad LC;
e HEKOTOpPOe KONMMYeCcTBO NHenHbIX Wwkados LUJT.

[lna BBOAa NepeMeHHOro af1eKTpPoToKa Ha AarnbHENLLY KOMMYTaLuilo YyCTaHaBNMBaeTCsl BBOAALLMIA
wkad, 1 npy Heo6xoANUMOCTM NOAOGHbLIX YCTPOWCTB MOXHO YCTaHaBNMBaTL HECKONbKO. B cocTaB 06bIuHOM
naHenu BXoasT:

e aBTOBbIKMIOYaTENb BBOAA,

e ynpaenawllee pene;

e 3MEKTPOBLIKNIOYATENN MarucTpanemn aAna nogadn anekTposHepruu;
e CBSI3KM U KaHanbl NocpeacTsoM kabenei 1 NpoBOAOB.

BHyTpy BBOOALLEN MaHENW YycTaHaBnMMBaeTCs YCTPOMCTBO, NpedoTBpallaiollee Meperpes u
3amblkaHWe Bcel anekTpoceTu. Kpome 3Toro, aTM YCTPOWCTBA MrpaloT poflb Perynsatopa anekTpoHarpysku
Ha BBoZe. B cnyyae Henonagok Ha BXoAsLen NMMHUK, OHK NepenayT Ha ayGnupyloLlee aneKTponuTaHue.

Cnegywowmm nyHkToM B Tabene pasHOBMAHOCTEW 3JMEKTPUYECKMX MaHenem cran BBOAHO-
pacnpegenuTensHoe yctponcteso BPY. Ero nma obbscHaeT Bce: obecneveHme Xumnoro n Hexmnoro gonaa
HenpepbIBHON Mogadven anekTpuyectsa OT BBOAHOM Maructpanu. 3TO YCTPOWCTBO He OTCTaeT OT CBOMX
cobpatbeB PLY 1 snekTtponaHenu BBoAa 1 Takke CHabXeHO CUCTEMON NPOTEKUUKN, KOTopas rapaHTupyeT
HemeZarneHHoe 06ecTouYMBaHUE ANEKTPOCETU B Clyvae aBapun.

Y4yeTHble NO3TaXHbIe ANEKTPOLLUNTHI, GGCCI'IOpHO, M3BECTHbI KaXXOOMY, KTO X1l B BbICOTHOM AOME -
3TO MMEHHO TE SIYENKN, KOTOpPble YCTaHOBJIEHbl HA NNECTHUYHbIX KIeTKax. ChyY ANEeKTpu4eckne WnTbl UMET
OoAHYy 0CODOEHHOCTD - KpoMe 3allnTbl CETU OT KOPOTKOro 3amMmblikaHnA 1N npeaoTBpalleHNA KOHTaKTa XUJ1bLlOB
C TOKOM, OHW CKpblBaWOT B cebe YCTpOVICTBa TENEBU3NOHHON, CBA3HOW W npo4nx ceten. OBbIYHO
KIaCCn4YeCKne INEKTPOLUUT ISKCIyaTupyroT 2-4 oTAenbHbIX NomeleHus. B TMNoOBOW KOMMMEKTaumm OHn
CHabXeHbl pYGVIJ'IbHVIKaMVI-BbIKJ'I}O‘-IaTeJ'IFIMVI, CYeTYMKaMM aneKTpunuyecBa, a Takxke 3J1eKTpopo3eTKaMn.

B cTpoenusix, rae nogknioyaeTcs MoLHOoe 0bopyaoBaHWe, HENPUMEHHO AOMKeH ObiTb CUnoBoWn
anekTpuyecknn WUT. OH rapaHTMpyeT cTabunbHyo paboTy mpu npedenbHbIX Harpy3kax v He Jonyctut
BpedHble MOCMEeACTBUS OT MPOMCXOAALWMX MOMoMoK. Ecnn oH ycuneH rpynnon anddepeHumnanbHbiX
BbIKMNoYaTenen, To aHerns He byaeTt TepsaTbCH Nonycry.

OcBeTtutenbHble anektpudeckne wntbl WO akcnnyatupytoTca Ans pacnpegeneHuss nogayu
3NEKTPUECKON SHEPTNM HA OCBETUTEINbHbIE 3MEKTPONPMOOPLI B CTEHAX NOMELLEHUS, UMW 3NEKTPONpUbopkI
HapyXHoro ocBelleHust. O6bI4HO LLIO MOHTMPYIOT B MOABasbHbIX MOMELLEHUSX, MX MOAKMYaT K ceTu
Yyepes BBOLHOE YCTPOWCTBO, a NOTOM MO KabensiM 3anekTpoToK nonagaeT Ha OcBeTUTENbHbIE Npubopsl. 1o
npocbbe noTpeduTeNs MOXHO  JAOMOSHWUTENBHO MOCTaBUTb  ODOPyOOBaHWE,  KOHTpoONMpyloLlee
dYHKUMOHNPOBaHUE YCTPONCTBA.
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AnekTpowuThl, paboTaolwme B HeBGOoMbLIMX MOMELLEHUsIX, HanpuMep B rapakax, BbINOMHAT
CXO0XMe C TUNOBbIMK dnekTpoluTamm 3agadm. OHM NPoCTo 6ornee MUHUATIOPHBI U CNOCOBHbLI BblAepXXMBaTb
Gonee cepbesHylo Harpysky. KOHCTpYKTUBHbIE 0COGEHHOCTU M BHELUHWA BUA kopoba 3aBUCUT OT TOro, B
KaKMX YCroBusiX OH ByaeT UCMonb30BaTbCA: Ha YIMLE UM BHYTPU NMOMELLEHUS.

MoHTax ANEKTPOLLNTOBOIO O60pyﬂ,OBaHMH M3 MHOCTPAHHbIX KOMMIIEKTYHLWNUX B OTEYECTBEHHbIX
Kopnycax.

Paspa60TKa N MOHTaX 3J1eKTPOLLIMNTOB - Mnpouecc MHOI'0ypOBHeBbIl7I, HerOCTOVI, HY)l(,ElaIOU.lVIVICFI B
ocobor cTapaTesibHOCTH. MenbYanwmnin HegoyYeT UM HETOYHOCTb MOTyT npuBJiedb 3a coboli 4oBOSbHO
HenpuAaTHbIe NocneacTemna BNfOoTb 4O ONacHOCTU AnA YeroBEeYECKOM XKN3HN.

Ycnymim  no  cOopke  3MeKTPOLMTOB  npepsiaraloTcsl  cerogHs  GonblUMM  KONMYECTBOM
NpousBoAMTENEN, YTO BbI3BAHO CTPEMUTENbHBIM YBENUYEHMEM WHTEpeca 3aKa3yuMkoB B LUTax
CTaHOapTHOW M WHAMBMAYanbHOW KoMmnnekTauuu. [oMMMo TOro, 3TO MO3BONSAET pewuTb npobnemy
opraHM3auMmM CUCTEM y4yeTa 3HeprornoTpebrieHusl, 4To 3aka3uuky 6Gonee yaobGHo M BbirogHo GyaeT
obpallaTbCsa K 04HOMY NPOU3BOAUTESHO U NOMYYUTb OT HEFO BECb aCCOPTUMEHT YCINYT.

Bce ele BENMKO 4YNCMO Takux npowssop,meneﬁ, KOTOpble npennarakoT ycnyri no KoMmnnekrauum
ANEKTPOLLUNTOB Ha Ha base 3arpaHn4HbIX KOMMaHeHTax B Kopnycax paCCI/IIZCKOFO npon3soacTBa. Yem aTo
o6ycnosneHo? BeCCFIOpHO, OTMEHHbIM Ka4eCTBOM, KOTOpO€ noaaepXxXmBaroT 3Hawwme wn conuvaHble
3apy6e>KHb|e KOMMaHWUM-N3roToBUTENMN AeTaneun.

Cpeam rmaBHbIX BCEMUPHO M3BECTHbIX Npou3BoauTenern TyT MOXHO HasBaTb GE, a Takke Legrand,
Schneider Electric, ABB, ubsa npoaykuusi yXe [OaBHO Mokasana cebsa Ha MMPOBOM pPblHKE Kak
BbICOKOKa4YeCTBEHHas U HagexHas. Kpome atoro, 6onbLlias 4acTb POCCUMACKUX OMPM YXKe AaBHO Hanagunm
OTHOLWIEHMS C 3TMMM MNPOU3BOAUTENAMW, MO3TOMY, M3-3a MNPSAMbIX MOCTABOK KOMMEKTYIOWMX OT
NPOn3BOAMTENS U MOCTOSHHOrO MOMOSTHEHUS U NOAAEPXKAHUSA CODCTBEHHbIX NMPUNACcoB, OHW FrapaHTUPYIOT
[OCTAaTOYHO MPUEMMMMYKO ONiS1 MOnb3oBaTenen CTOMMOCTb Ha mM3genuda. Te poCCUIACKME NPeanpuaTus,
KoTOopble OblfM B COCTOAHUM 0BecneynTb MNOCTOSIHCTBO NMOCTABOK B COOTBETCTBMM C 3TUMU MpUHLMNAMWU,
SABMSAOTCA CaMbIMU KOHKYPEHTOCMOCOOHbLIMU Ha PbIHKE 3MEKTPOLLUTOBOro 0b6opyaoBaHus.

OObIYHO NPOM3BOAMTEND COrMacoBLIBAET C 3aKA34YMKOM TEXHOJIOTMYECKME U CXEMHbIE peLleHUst
Unu yTeepXxaaeT MMeoLLMecs TUNOBbIE CXEMbI SMNEKTPUYECKOro LWuUTa, nocrne Yero CTapTytoT MeponpuUsTUs
no cbopke. Takum 0Opa3om, B HALLIM OHN KOMMAHYIOTCH BCE M3BECTHbIE BUAbBI NEKTPOLLUTOB. OTO BBOLHO-
pacnpegenutensHele ycTtponctea BPY, anektpowmtbl ocBeweHnsa WO, wmtbl cunoeblie WC n wkadbl
ydyeTta LY.

Kopofa anekTpoluToB AN NoAoGHOW KOMMNEKTaLUMn NpuMeHsIloTca cerodHsa no Gonbluei YyacTu
OTeYeCTBEHHbIE, MOCKOSbKY OHU XOPOLLO OPUEHTUPOBAaHbI Ha HaLLW YCINOBUS UCTIONb30BaHUSA U YYUTLIBAKOT
B Macce CBOel Bce TpeGoBaHWs U KenaHUs KnMeHTa 1 nonb3oBaTens.

CnepyeT y4ecTb 4TO, TaKOW KOMMAHOBOYHbIV Mpouecc TpebyeT Bbicovaniuen npogeccuoHansHom
NMOArOTOBKM COTPYAHMKOB, a Takke OOWMpHOW TexHomornyeckon 6a3bl M BbICOKOTEXHOMOMMYHOMO
obopyaoBsaHus, Befb, paboTas ¢ npoayKkumnen N3BecTHbIX U BpaHAOBbLIX Mapok, hmpma-cbopLmk 6epeT Ha
cebs OTBETCTBEHHOCTb MO NOAAEPXKaHWIO MMUAXa 3arpaHUYHOro napTtHepa UM He umeeT npasa
AncKpeauTnpoBaThb ero pupmy.

MoooGHas cxema KOMMAHOBKM 3MEKTPUYECKUX LUIMTOB, ONMPatoLLYCA Ha KOMOUHALMIO MMMOPTHBIX
M OTeYecTBEHHbIX AeTanein, Mo3BONAET 3akasuumky SCHO OnpedenuTbcs C TeM, KaKoM WMEHHO
3MNEeKTPUYECKUIA LIKad KakoW LEHOBOW KaTeropMm emy HeoGXOAMM, TO eCTb MO3BOSISIET MPOM3BOAMTENIO
onepaTMBHO U TMBKO pearnpoBaTb Ha  €XErogHO  MeHSIloLMEeCs  3anpocbl  CEerogHsILUHEro
3HepronoTpetneHus.

MNepenBwXHbIE ANEKTPUYECKUE LNTLI - TOYKA 3PEHUS NOLKOBAHHOMO XO35IMHa.

PasroBapuBas 06 anekrpolikadax, He06X0AMMO 3a0CTPUTb BHMMaHMe Ha npobrneme OTCyTCTBUSA
TaMm, rge HeobxoouMO CUIMOBbLIX BbIBOAOB, C KOTOPOW BCTpeYasncs Kaxabli u3 Hac. M geno gaxe He BO
BPEMEHHOM OTCYTCTBUM ygooOCTB M Onar uMBunM3auuun, KOTOpble OCOBGEHHO OCTPO oOllylialTcss B
noaobHble MOMeHTbl. [leno B TOM, KakMm OecrnomollHbiM CTaHOBUTCA nobon, okasaBlimncsa 06e3
«UCTOYHMKA NUTAHUSY.

Hanpumep, 3a ropogom, korga Hame4darTcs ApYKeckne nocugenku B cagy, Obino Obl cnaeBHO
OCBETUTb MECTO NpeObbliBaHUSA [OPYKHOW KOMMaHWM XOTb Obl OObIYHOW flamnon HakanuesaHus. Wnu,
Hanpumep, BeayTCs PeMOHTHble paboTbl Ha ynuue - nepeq OUCOM MMM Ha MNOMsIHKE MNepes OOMOM.
Cny4aeTcsl, 04eHb HY)XKHO BCTaBWUTb B PO3ETKYy, Mpeanorioxum, Gonrapky, a po3eTkM He HabnogaeTcs B
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pavioHe Onwkawvwen BUAMMOCTU. W HayMHaeTca: KAMOMETPbl MPOBOAOB, MaykM yANUHUTENEen wu
«MNEePEHOCOKY, UCMOPYEHHBIN OTAbLIX N CKBEPHOE HaCcTpPOEHME.

OT nopgobHbIX TArocTen, KcTaTu roBopA, 3acCTpaxoBaHO [ABa Buaa BnagenbueB:. HepaauBble
Blnagenblbl, KOTOPbIe, NO onpeaeneHno, B Takme CUTyaunMn He nonagarT, a Takke AdoMoBlaaenblbl
aKKypaTHble U OCMOTPUTESIbHbIE, KOTOPbIE 3HAlT, YTO Ha CBeTe CYyLIeCTBYeT TaKad HYyXHaa Bellb, KakK
I'IepeHOCH0l7I SNEeKTPOLWUT, M yXKe AaBHO 3TUM LWWMTOM BlageroT. SﬂeKTpVI‘-IeCKI/Ie LIJKad)bI MOOMbHOro TUNAa
- €[QUHCTBEHHbI FpaMOTHbIVI crnocob obesonacuTb cebsa OoT nonagaHus B TakKyr cUTyauuio.

[lns Yyero Ucnonb3yeTcs Takoi NepPeHOCHON ANEKTPOLLMT?

Hy, BO-NepBbIX, AN NUTAHUA BPEMEHHON UMNMIOMUHALMW UMK AN NPUMEHEHMs 3MeKTponprbopoB
BAANW OT CTaLMOHaPHbLIX 3/1EKTPOPO3ETOK, GECCNOPHO, TOXE BPEMEHHO.

3ayacTylo NogobHble MepeHOCHble 3MEKTPOLMTLI NPUMaHSAT U Ans Toro, 4Tobbl 3aWwuTuTh OT
n3bblTouHOEN Harpyskn 3-x asHylo CeTb, a Takke MUHUMU3MPOBATbL Cnadbl NPW KOPOTKUX 3aMbIKaHUSIX.
Takvme anekTpowkadbl MOryT ObiTb CTOSYMMM WNW  HaBECHbIMKU, C YpPOBHeM 3awutbl: P44 npu
HOMWHanbLHOM HanpsixeHun 380/220 B; 50 Ny 1 HOMUHanNbHOM anekTpoToke 32 A.

Takne pacnpegenuTenbHble anekTpowkadbl npeanaraer CcerogHs MNPOMbLIUNIEHHOCTL B
boraTeliluem BbiGOpe M B BecbMa [JEMOKpPaTMYECKOM CEKTOpe pbliHKa, HO, cyrybo 13 npuHUMMIOB
cobcTBeHHOM Ge3onacHoCTW, OTaoaBaTb MPeAnoYTEHUE, BCE XKE, CTOUT MPOBEPEHHBIM W3rOTOBUTESNSAM,
KOTOpble WUMEKT yBaXeHue cpean nonaoBaTenein. [MOHATHO, YTO ecnu yX W noraratbCA Ha CTOfMb
MHOTOLIENTEBOIO U HAAEXHOIO MNapTHEPA, KaK MOPTATUBHbIA SNEKTPOLLMT, TO HY)KHO M K €r0 MOUCKY NOAONTU
rPamoTHO. ApXMBaXHO, 4TOObl MpMa-M3roToBUTENb 3aKkynana pAgns KoMMAekTaumvM nopTaTUBHbIX
ANEKTPUYECKMX LLMTOB TONBbKO KavyecTBEeHHble geTann. W He 06sa3aTenbHO TOMbKo 3apybexHble getanu
OyayT Ha 100 npoueHTOB oTBeYaTb TpeboBaHMSIM Ka4ecTBa B aNeKTpoLmuTax nogobHoro yposHs. He ctout
CyauTb HeobaymaHHO, Befdb 3BOJIOLMSA OTEYECTBEHHOW SMEKTPOTEXHUYECKOW MPOAYKUMUA MPOUCXOAUT
CTOIb 6bICprIMI/I TeMnamu, 4YTo yxxe ACHO BMaeH AeHb NMPOHUKHOBEHUNA OTEYEeCTBEHHbIX npowssonmeneﬁ
Ha eBpONencKMn 1 MMPOBOM PbIHOK.

Hy)KHO T HanoMMHaTb O TOM, 4YTO ano6peTeHv|e ofHoro nogobHoro QNEKTPUYECKOro wuTa, gaxe
CaMOro 3KOHOMUYEeCKU «npuBriekaTernbHOoro», obecneunt Bam 6OJ'IbLLIyIO ©esonacHocTb npu pa60Te Cc
3]'IeKTp0FIpVI60paMI/I, Yem BecymncrieHHble MOTKM kabenen oT y}J,ﬂMHVITeJ'IeIZ, B KOTOpPbIX Bbl pUCKyeTe, K TOMY
Xe, 3anytaTbCA.

WNcTouHuk: http://www.magazin88.ru/

Kak npaBMJIbHO BHIOPATh U YCTAHOBUTD
JIeKTpomuT. MOoay/IH B 3JIeKTpocxemMa
IUTA

Bbi6op anekTpowuTa

Mpu BbIGOpe anekTpowimTa, KPOME WCMOMHEHNS
(BHYTpEHHWW, HaknagHom) wn maTepuana, wus
KOTOPOro OH W3roToBfieH (MnacTuK unu Metann)
BaXHbIM KpuTepuem SBMSIOTCA €ro pasmepsbl, a
TOYHEe KONMYeCTBO Moaynen wuTa.

3a wmogynb B WMTE TMPUHATO CYATaTb OOWH
OJHOMOMNKCHbIN aBTOMATUYECKNI BbIKIOYATENDb —
aBTOMaT, CO CpefHen WMprHON 18 mm.

OgHum CIioBOM, MakCcnmMalsbHO BO3MOXHO€E
KOJIMM4eCTBO YCTaHOBKM OOHOMOJIKOCHbLIX aBTOMaTOB
B lWLNTE N €CTb KOJTN4ECTBO MO,EI,yJ'IGVI wnTa.
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MoaTtomy, npuobpeTtasd WUT HeobxoguMMo XOTS Obl NPMBAM3UTENbHO ONpPedenuTbCs C MOAYMbHbIMU
anemMeHTamu Wwuta — asTomatamu, Y30, CYETYMKOM U T. 4. N UX KONUYECTBOM.

BoT npumepHble 3HayeHus konmyectBa mecT (mogynen Ha DIN - penke) OCHOBHbIMW MOAYMbHBIMU

aneMeHTamMun:

.

‘s BB 8 3

OOHOMONMOCHbIN aBTOMaTU4yecKumn
BbIKMoYaTerns - 1 moaynb

OpHodasHbIn OBYXMNOJTHOCHbIN
aBTOMaTUYECKUA BbIKNoYaTenb - 2
Moaynsi

TpEXNONIOCHbIN aBTOMaTU4ECKNi
BbIKItoYaTens - 3 Moayns

OpHopasHoe Y30  (YcTpoictso
3awutHoro  OTknoyeHns) - 3
mogyns

TpéxdasHoe Y30 - 5 moaynen

TpéxdasHbln anddepeHLnanbHbIin
aBTomat - 6 - 8 wmogynen (B
3aBMCMMOCTM OT MPOUN3BOANTESS)

© JOneKkTpoHHasa 3NeKTpoTexHn4yeckas oMonmoreka
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OnekTpoCcYETUMK MoaynbHbIA Ha DIN
- pevky - 6 - 8 wmogynem (B
3aBMCUMMOCTM OT MNpou3BOaUTENS WU
NCMNOJTHEHNST)

Posetka mogynbHas gns wuta Ha
DIN - pewiky - 3 mogyns

Knemma Ha DIN - penky - 1 mogynb

MogynbHas wwHa pagna PE -
nposogHuka DIN - peiiky - 5
mMoayrnen

MokynaTb WWT nyywe c HebonblyM pe3epBOM MO KONMMYECTBY MOAYyNen - He cTouT OpaTtb
"BnpuThbIK". Hanpmep, ecnun obwwee konmyectso Mogynen 12, 1o nydwe npunobpectn wut Ha 16 moaynen.
OTO OAaCT HY>XHbIV pe3epB B Cllydae N3MEHEHMS CXEMbI 3NEKTPONPOBOAKM U A00aBneHns HOBbIX "Tovek".

I'IpM HEeNnoJyIHOM 3anoJfiHeHun wuta MoAyJibHbIMU 3NneMeHTamMn BO n3bexaHne nonagaHus B
ANEKTPOLMNT NOCTOPOHHUX NpeaMeToB MOXHO BOCMOJ1b30BATbCA CcneunarnbHbiIMU 3arnylwKkamm and wmtoB
noA nycrtble Moaynu. o710 npungact 6OJ'IbLIJyIO 3CTETUYHOCTb, yny4lwunBe BHELLHWI BMA WKTa.

Kak camomy ycTaHOBUTb M cODpaTh INEKTPOLMUT B KBapTupe (aome)

MoHTax anekTpowmuTa B KBapTUpe (OOME) HauMHaeTcs C ero ycrtaHoBku. [lpexae Bcero
onpeaenuTech, Kakol WKUT Bbl OyaeTe ycTaHaBnMBaTh — BHYTPEHHWI (CKPLITON YCTAHOBKW) U HaKNagHowm
(HapyXHbin).

Ecnv B goMe cKpbiTas 3MekTponpoBoaKa, TO fy4lle, KOHEYHO YCTaHOBUTb LUMT BHYTPEHHUIA — OH
nMmeeT Gonee 3CTETMYHBIN BHELIHWUIA BUA, 3aHMMaeT MeHblle MecTa — BbICTYNaeT U3 CTeHbl MUHUMAIbHO.
YUT06bl YCTAHOBUTL BHYTPEHHUIA LT, NOArOTOBLTE MECTO MO HEero — HuLLy, B KoTopyto 1 GyaeT "BmaszaH"
WKMT — AN 9TOro fydlle BCEero Ucnomnb3oBaTthb runc unu anebacTp. MOHATHO, YTO CTEeHbl NpU yCTaHOBKe
TAKOro WuTa AOIHKHbI MMETb TOJILLMHY, NMO3BONAIOLLYIO CAenaTh Takylo HULLY.

[ns oTKpbITON (HAPY>KHOW) 3NEKTPONPOBOAKN uaeanbHO NoAOMAET HAKNaAHOW SMEeKTPOLUMT. Takown
LWnT He TpebyeT NoAroToBKM MecTa — ero A40CTaTOYHO 3aKpenuTb C NMOMOLLBI 00bIYHbIX Al0benb-reo3gen
UK LYPYNoOB «Camope30B» (B 3aBMCMMOCTU OT MaTepuara CTeHbI).
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lMocne TOro, kak LMT YCTaHOBIIEH, €ro Hy)XHO cobpaTb. YTob6bl cobpaTb wWWUT noHagobsTcs
aBTOMaTM4YeCKMe BbikrtodaTeny (aBTomarbl), kKoTopble kpenatca Ha DIN-perike wmta 2 NpocTbiM HaXXaTUem
Ha aBToMaTt cBepxy. Pukcatop aBToMata 3 obecrneudmBaeT HagéxHoe ero kpenneHue Ha DIN-perike.

Lincdpon 1 nokasaHbl mecTa Ans BBOA4A W BbiBOAA NPOBOAOB W kabenen. Nepen ycTaHOBKOW WnTa He
3abyabTe yoanutb 3TK YacTw.

C06paTb QNEeKTpoWnT, a ToYHee YKOMMNIIeKTOBaTb €ero HYXHbIMW aBTOMaTaMu - npouecc

[OCTaTOYHO MPOCTOM U HEeOOoNrUiA, CamMoe e CIOXKHOE B MOHTaXe 3reKkTpolmuTa - 9T0 NpaBurbHas
KOMMYTaLmMs aBTOMaTOB.

Hwxe npeacrtaBiieHa npuMmepHaa cxema JJeKTpownTa, T. K. 3N1eKTponpoBogKa Kaxkoomn KBapTUpbl

(noma) MmMeeT cBOM OCOBEHHOCTM, MOSTOMY M CXeMa 3MeKTpoLMTa OOMKHa GbiTb MHAMBUOYanNbHOM,
Y4YUTbIBaATb 3T OCOBEHHOCTM.

dneKkTpnyeckasa cxema LWuTa

Onsa Toro, 4ToObl COCTaBWUTL JNEKTPUYECKYHD CXEMY LUMTa HYXHO Yy4YecTb Bce 0cobeHHOCTU
3NEKTPONPOBOAKN KBAPTMPbI MNK YacTHoro foma. OCHOBHblE (haKTopbl, ONpeaensitolne SreKTPUYECKYHO
CXeMy LuuTa 370!

e CymmapHas notpebnsemas MOLWHOCTb
o [MoTpebnsiemass MOLHOCTb KaXAoW OoTXoAsLWeN 3NeKTPUYeCKON rpynnbl

o KonunyectBo oTxoasaLwmx ANeKTpu4yecKux rpynn

e MecTO YCTAaHOBKM 3NEKTPOCYETHMKA: KBAPTUPHbLIA MMM  3TaXHbLIW 3InNeKTpowuT (ans
MHOIOKBapTUPHbIX JOMOB)

BoT anekTpuyeckas cxema LmTa C y4ETOM 3NEKTPO3Hepruu. NMuTatowee HanpsikeHue nogaércs Ha
BBOAHOM AndasTomart 1, ganee uaeT Ha ogHOoMAa3HbIN ANEKTPOCUHETUUK 2, OTKyaa noctynaeT Ha Y30 3,
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nocre 4Yero pacxoanTcsa No MOAYNbHbEIM aBTOMaTUYECKMM BbiKMNovaTenam (astomatam) 6,7, 8 - 25 A

(poseTouHas rpynna) u Ha asToMat 9 — Ha 16A.

CmpanbHaa  CnawT-
MaWWHa CcKCTeMa

BoitoBble OcpBewjeHune
PO3ETKM

O6o03HayeHus: 1 - BBogHou aBTomar (32 A), 2 - anekTpocyéTUmK, 3 - Y30, 4 - knemmHasi konogka
ons PE - npoBodHuka (3a3emnenue), 5 - knemmHas konogka ans N - npoBogHuka ("Honb"), 6, 7, 8 -

MoayrnbHble aBToMaTthl Ha 25 A, 9 - aBTomaT Ha 16 A.

OTa anekTpuyeckasa cxema LWuUTa NodoWaEéT Kak AN KBapTupbl, Tak WU AN UHOWBUAYANbHOIO
Xunoro goma ¢ nutaHvem 220 B. B crnyyae Heo6xoOMMOCTM B OaHHYH CXeMy MOryT GbiTb AoGaBneHbl

aBToOMaTMU4eCKmne BblKInoYaTenm anda BKIMHYEeHUA OONONMHUTENbHbIX OTXOAALUNX 3NEKTPUYECKUX rpynn.

OT0 NULWbL NPUBNM3NTENBHAsA cxema anekTpoLlmTa. YToObl cobpaTh 3NMEeKTPOLUMT BaM NoHagobuTcs
CBOSI CXema, yuuTbiBawLlash MHAMBUAYyarnbHble OCOOEHHOCTU SMEKTPONPOBOAKA - KOMMYECTBO HYXHbIX
rpynn ans GbITOBbIX PO3ETOK, OCBELLEHUS, OTAEMbHbIX rPYNn AN NOAKMIOYEHUS MOLLHOW OGbITOBOM TEXHMKM

nT. A

© JOneKkTpoHHasa 3NeKTpoTexHn4yeckas oMonmoreka
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OnekTpuyeckasa cxema LuTa YacTHOro Xunoro goma ¢ nutaHnem 380 B:

Y - By | T |
E E 7 7 iz
y & @& - -
| WG A : 6 : 6
e _‘I"_T|_T = i ¢ T
| Tt ' | | | b it
R s R
Mpynnb Crmmp. BuiToBble HapgeopHoie
OCBEWEHWA  MallMHa  PO3eTKK NoCTRONKK

[laHHasi anekTpuyeckasi Cxema LUMTa CXOXa C MEPBOW CXEMOMW: 3f1IeTpMYecKoe nuTaHne (B HaWleM
cny4dae ato - 380 B) nogaétca Ha BBOAHOW aBTOMAaT 1, ¢ aBToMarta Ha TPEX(asHbIA SMEKTPOCUHETUMK 2,

rnocrne 4ero noctynaeT Ha AudasTomaTt 3, OTKyda paBHOMEPHO pacnpefensieTcs Mo Harpyske yepes
MoAynbHble aBTOMaTU4eCKMe BbIKno4aTenu 6, N OOHOMNOJIKOCHbIE ,D,I/I(*)aBTOMaTbI 7.

Kak 1 B nepBom crniydae, B 3Ty 3MEKTPUYECKYIO CXEMY LIMTA MOryT ObiTb AoOaBneHsl MogyrbHblE
aBToMaThbl 6 (Ons ocBeleHnsa Ha 16 A, Ans po3eTok - 25 A) unu gononHuTenbHble audasTomaTsl 7.

McTouHuk: http://remont220.ru/
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JAMarHoCcTUKAa MPUYUH OTKIIOYCHUS
ABTOMATHYECKOI'0 BHIKJIIOYATEIA B
CHJIOBOM HIUTKE

A 3HaeTe nu Bbl, YTO Bbl CaMWU MOXeTe YCTPaHUTb CBOU
Henonagku, He Bbi3biBad K cebe KBaJ'II/I(bI/ILI,I/IpOBaHHbIX creunanncToB
unn X3Kosckux anektpukoB. Mbl nomoxem Bam pasobpatbca co
BCEMW BalLUMMK NpobrnemMamm noatanHo. Bbl CakoHOMUTE CBOE BpeMsi 1
OeHbrn. [laBanTe pacCMOTPUM HECKOSbKO CUTyauun, KOTopble MOryT
BO3HUKHYTb n3-3a HEencrnpaBHOCTU 3MNEeKTPONPOBOOKM "
3NeKTpoobopyooBaHUA WM Kak WX YCTPaHUTb CBOWMW  CUNaMW.
Hanpvmep, y Bac OTKM4YaeTcsa aBTOMaTUYECKUA BbIKMOYaTENb B
CUIMOBOM LLUMTKE.

‘ Yy Tl;;_'

i
lMepBbiM OeniomM Hago OTKAYUMTL BCE  dreKTpuyeckue

notpebutenn  (anektpoobopyaoBaHWe, YaWHWK, CTWpanbHas MalwuHa, MUKPOBOMHOBas  Meub,
nocygomoeyHass MawwmHa, M T.4.) M3 pO3eTOK, MOAKIMIOYEHHBIX K 3NEKTPUYECKOW NWHMKM, KoTopas
OTHOCUTLCA K aBTOMaTtu4eckomy BblkMoyatento (astomaT, Y30, pgudasTomar), OTKAYMBLLUEMY
ANEKTPO3Hepruto. Ecnv 9T0T aBTOMaTUYECKMIN BhIKMOYaTeNb 06CNy>XMBaeT NMHUI0 OCBELLEHWs, TO Hago
OTKIMIOYNTL BbIKMOYaTENN OCBELLEHUS (YCTAaHOBUTb B NOMOXEHUE BbIKIT.).

Mocne 3TOro MOXHO BKMOYMTb aBTOMAaTUYECKWUi BblkMovaTens. Ecnnm Bcé HopmarnbHO M OH He
OTKMYaeTcss, TO MNepBbIM [OENOM Hado MpPOBEPUTb Kakoe 3nekTpoobopydoBaHue obGecTounBaeT
3neKkTpoaHepruio. CaenaTtb 3TO MOXHO MO3TaMHLIM BKMHOYEHUEM Kaxkdoro notpebutens B poseTky. Ecriu
npu BKIIOYEHUM BneKTpuyeckoro npubopa onatb cpaboTan aBTOMaTUYECKMin BbIKNoyaTtenb, TO
nonpoOyiTe NOAKMIOYNTL K 3TOW PO3eTKe HACTOMbHYIO fammy, Gpa, TopLlep, MOXHO MOAKIOYMTb NPOCTYHO
nepeHOCHYIo namny.

JdonyctM, 4TO nNpuW BKMAYEHWM MEPEHOCHOW famnbl aBTOMATUYECKMI BbIKMOYaTeNb He
OTKINIOYAETCs, 3HAYMT MpPOCTO He creayeT BKA4YaTb B 3Ty PO3ETKY 3MekTpuyeckuin npubop
(anekTpoobopyaoBaHUe, YaiiHKK, CTUpasibHas MallvHa, MUKPOBOSTHOBas MNeYb, NoCyAoMOoeYHas MalluHa, 1
T.0.), KOTOpbIA [0 STOrO Bbi3Barn OTKMYEHME aBTOMaTa, M3 3TOro Jeraem BbIBOA, YTO noTpebnsiemas
MOLLHOCTb 3MEKTPUYECKOro 06opyA0BaHUS NPeBbILLaeT JONYCTMMYIO HOPMY NOTPe6eHNs 3reKTPOSHePrun
B J@HHOWN 3MeKTPUYECKO NMHUM (PO3ETKE), KOTOPYHO 3alLMLLAEeT aBTOMaTUYECKUIA BbIKNoYaTeNb.

TeCTep ANEKTPU4EeCKOro HanpsaxeHud

Ho ecTtb BapwuaHT, 4TO Bawe anektpoobopyaoBaHue HeucnpasHO, NONpobyinTe ero BKMNIOYUTL B
apyryto poseTky. pyn npoBepke HencnpaBHOCTEN He NOMb3ynTech yanuHutenavu! Ecnv npu BknioveHun B
OpYrylo poseTky, KoTopasi He 06CnyxvuBaeTcs 3TMM aBTOMAaTUYECKMM BbIKMHOYaTENEeM, 3neKkTpuyeckoe
obopyaoBaHvne paboTaeT M He OTKNIOYAETCA aBTOMATUYECKMI BbikMYaTenb, To TpebyeTcs nposBecTu
KOMMIEKC 3NeKTPUYECKUX M3MEpPEHUN (3amep COMpPOTUBREHUS u3ondumm kabenen, 3amep pasa-Hynb,
3amep 3a3emneHus, 3amep aBTOMaTuyeckmx Bblkmoyatenen, 3amep Y30). [loctapantecb He
nonb3oBaTbCs  AaHHOW  po3eTKoW.  Bbi3oBUTE  CPOYHO  KBANMUUUPOBAHHLIX  CMEeunanMcToB
(9NeKTPOMOHTaXHMKa, 3NEKTPUKA, Bble3QHYIO 3nekTponabopaTopuio), KOTopble onpeaensT HeMCNpaBHOCTb
N yCTpaHAT Bce AedeKTbl B KPOTYANLLNE CPOKU.
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BHUMAHUWE!! He nonbaynTtechb ycnyramm ractapbavitepos n XXEKosckux anektpukos, OINMACHO
ansa Bawwen xu3Hn n Bawwero anektpoobopynoBaHus.

MpuHyune! UHCManAauuU yrnpasnsawux Wrkagos.

KT0 6bI MOr yTBEpXOaTb eLle MnoJy1 Beka Ha3ag Ha3a[, HaCKOJ1IbKO BOCTpe6OBaHHbIMM B Halle BpeMA
CTaHyT ycnyru no c6opKe N MOHTaxy UJKa(bOB ynpasrieHUA. MoBbiwaeTcs YPOBEHb XU3HU Tpa)KdaH, a
npamonponopunoHaribHO eMy BO3pacTakT U I'IOTpe6HOCTI/I, N BO3MOXHOCTW.

CeroaHsa pupmbl, NpodeccuoHanbHO 3aHNMaoLWNECs MHCTaNNALUMENR, TO €CTb MOHTaX0M LKadoB
yrnpaBneHusl, cepbesHo OLEHUBAIOT BCE BO3MOXHble BapuaHThbl U MoXernaHus rnonb3oBaTens, a noTomy
npennaratoT AOBONbHO MMOKUIA NoaxXoa K YCTaHOBKE.

Cneumanuctbl pagbl MCMOMHUTL 3aka3 Ha MOHTaX CaMOro OpWrMHanbHOrO TuWna Lwkada
yrnpaBneHus, Tak Kak MOHUMatoT, YTO TOSbKO 3TO U CO34aeT OCHOBHYHO LIEHHOCTb NpoAaBaeMbIX UMW YCITyr.
K Tomy >e, aTakmm 6e3 NaTM MUHYT XyOOXKECTBEHHbI MOAXOA4 K BbIMOMIHEHMIO MOHTaXHbIX paboT
CBOWCTBEHEH TONbKO BbLICOKOKNACCHBIM CheunannctaMm, Bedb KOMMMEKTyeMble Ha MepBOKNaCCHOM
060pyAoBaHNM COBPEMEHHbIE 3NEKTPOLLMTHI TPEBYIOT U UCKYLLEHHOCTU, U LUMPOKMX 3HaHWKA B obnacTu
WHHOBALIMOHHbIX pa3paboToK aMeKTpoOMeXaHU4YeCcKon NPoayKLUN.

LWaratot B HOry CO BpemMeHeM W 3aBOObl-U3rOTOBUTENIN, TaK KaK npeanaralnT 4YacCTHbIM
nonb3oBaTtenaMm U KOMMaHUAM HECKOJ1bKO MOﬂ,VI(bVIKaLI,I/Iﬁ TUNOBOro ynpasndwoLwero LLIKa(ba, a TakKxe
Halmim4ymne BO3MOXHOCTK B HaCTHOM NnopsAdKe 3aka3aTb CBOW JINYHbIN BapUaHT aneKkTpowuTa.

Tonbko B CBSA3M C TE€M, YTO MOTOK NPEAJIOXKEHWUIA MO YCTAHOBKE - MOHTaXy LWkacoB ynpaBneHus
cenyac HecomamMepumo MHoroobpaseH, npodeccuoHanbl PeKoMeHAYT 00paTuTb B30P Ha HECKONbKO
MOMEHTOB, KOTOPble MOIyT OKa3aTbCs BaM MONe3HbIMU, €CN BCTAHET BOMPOC NPOBEAEHUS YCTAHOBOYHbIX
paboT nogobHoro Tuna.

[o Toro, kak nepenoXntb Ha KoMaHAy crneunanuncTtoB BeCb MOHTaX 3J1eKTpoLlinTa ynpaBrieHus,
y6ep,VlTer, HaCKOJ1IbKO 3TO 6y.lJ.eT BO3MOXHO, TOYHO NN pacCYUTAHO pacCTodAHUE MeXOy MOHTaXHbIMU
rpaHAMM KpeneXXHblX NMaHOK N ANCTaHUKUA OT KpeneXXHbIX peek o p,BepeVl 1 naHenew.

ArperaTbl 3a4acCTy0 NOCTaBNAKTCA B noAdeTalribHO, a TakK KakKk B noaasndwowem ©onbLUMHCTBE
Cny4yaeB KOMaHAa MOHTaXHWKOB MNoOpy4vYaeT MnokKynaTteso JIMYHO 3aKynnTb BCe HeobOxogumble agetanu,
yOooCTOBEPbTECH, YTO BHYTPU KOpO6KI/I nexnT I'IOD,pO6Ha$I MHCTPYKUMA U CﬂeLI,VIaJ'IM3MpOBaHHbIIZ
MHCTPYMEHT - TaK Bbl n36exunTe NULLIHMX AOMONHUTENbHbIX 3aTpar.

Y6eautecb B TOM, YTO 3arofs npueedeHbl B FOTOBHOCTb BCE TOUKM BXoda M Bbixoda kabens, B
MPOTUBHOM CIlyyae YCTaHOBOYHble paboTbl MOryT ObiTb CAenaHbl HeakKypaTHO M 3TO [OCTaBUT BaMm
HeHy)XHble XronoTbl. Pag npousBoauTenei ocHallalT Lkadbl YNpaBreHus crneuvanavpoBaHHbIMU
KpbllUKamu, YNioTHUTENSMU, WeTKamy Ans 3TUX uenein, a ecnu wkad obecrneynBaeT npepoxpaHeHue
npubopoB OT BOAblI M MbiIM, TO TakoW LWKad ynNpaBrneHUS KOHEYHO KOMMMEKTYeTCH repMeTUYHbIMU
LiIaHroBbIMM MyddTamW.

Kakon 6bl TMn anekTpollkada ynpasreHus Bbl HE YCTAHOBWIW, HAMOSMbHbIA UMW HACTEHHbLIW, OH
ob6sa3aTencHo 00583aH MMeTb 30HY, OTBEAEHHYI AN pasHOoHanpaBneHHOW anekTpokabenbHOW pasBoaKu.
YacTto npoussoauTenb Mpeanoxut Bam Ansg 3TON Uenu crneunanusmpoBaHHble kabenb-orpaHusaTopbl u
rpebeHku.

B cBSi3K C Tem, YTO BHELUHWUIA BUO COBPEMEHHBIX YNPAaBNSIOLMNX 3MEKTPOLLMTOB O4YeHb OpUrnHarneH
M OHW BbIMMAOAT CONMMOHO U KpacuBO, NMo3aboTbTeCb O TOM, YTOGbl MOHTAaX MPOWU3BOAMIICS B CTPOroM
COOTBETCTBMN C TpeGoBaHWAMM BHELUHEro aOMsairiHa anekTpolmToBoro obopyaoBaHus. K npumepy,
3MeKTpoLLKadbl, MMeloLME Ha (PPOHTasbHONM NaHenu npo3payHble ABepLbl, ropa3ao Gonee onacHbl Npu
MOHTaxe, Hexxenu apyrue. CmoTpuTcs, 6e3ycrnoBHO, Takasi CTaBHS AOCTAaTOYHO 3P(eKTHO, HO OHa COBCEM
He npoyHa.

Cneumanuctbl Gorblue BCEro LEHAT 3reKTpolukadbl YNpaBreHns CO CbeMHbIMU ABEpLbIMU U
MOHTaXKHLIMM MaHEeNsAMU, NMOCKOMNbKY Takue MaeanbHO NMPOCTbl MPU MOHTaXe.

MopobHbIX OCOGEHHOCTEN Yy 3MEKTPOMOHTaXa ewe Hemarno - [faBHoe, 4TOObl MOHTax
SJ'IeKTPOLIJKa(i)OB ynpasneHua npoBoaunca I'IpO(beCCI/IOHaJ'IaMVI, KOTOPbIM HE HYXXHbl TakKmne NnogCKa3Ku.

McTounuk: http://elektroas.ru/
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20 Ypoxos Ilo JiekTpoMOHTAKY

MﬂﬂlOCTpMpOBaHHOG npakTn4yeckoe pykoBoaCTBO ANA Ha4YMHaOWMNX 3N1EKTPOMOHTaXXHUKOB.

20 YPOROB 110
: HABKTPOMORTARY

VlLameTpieTaT

TIpa NI T [T PR

AN ERT RN
LTI

KHura HanucaHa cneunanuctaMm MOCKOBCKOW 3MEKTPOMOHTaXHOM koMnaHuu "3nekTpoAC". UsnoxeHne
OYeHb MOHATHOE M JoxoguuBoe. B kHure B ABaguaTtn ypokax COAEPXKUTCA OYEeHb MHOrM0 TOHKOCTEWN U
CeKpeToB Npw NPOBEAEHMN NEKTPOMOHTaXHbIX paboT.

Bce, 4TO B 3TOM KHUrE M3NOXEHO - 3TO akTyanbHast nHopmMaums! NpounTtas 3Ty kKHury Bel GyauTe B kypce
BCEX CaMbIX COBPEMEHHbIX TEHAEHUUN U TEXHOMNOMMIA B 3TOM obnactu! Hy 370, Tak n JOIMKHO ObITh, Tak Kak,
nogn Hanncaswme "20 YpokoB Mo OnekTpoMoHTaxy" B BONpocax 3MEKTPOMOHTaXa acCbl U Ha 3TOM Aene
yxe "cobaky cbenu". Tak 4To ecnu Bam uHTEpecHa Tema 3NeKTPOMOHTaXa, TO PEKOMEHAYK CaMbiM
BHMMAaTENbHbIM 06pa3oM U3ydnTb 3TOT MaTepumarn.

CkayaTb 6ecnnaTtHylo 3/1IeKTPOHHYI KHUTY «20 yPOKOB MO 3NIEKTPOMOHTaXy» MOXHO 30€eChb:
http://www.electrolibrary.info/books/20lessons.htm

Kak 3aMeHUTh NPOBOJAKY HA METHYIO

3ayem aTo Hapo?

B 6GonbwunHCTBE [OMOB CTapoW MOCTPOMKM, Aa W MPaKTUYECKU BO BCEX COBPEMEHHbIX AoMax
anekTpuyeckas NPoOBOAKA BLINOMHAETCS antoMUHUMEBBIM NPOBOAOM B OAMHapHoW msonsuuu. [Npu sTom
Yalle BCEro ceveHne 3TON NPOBOAKU paccuuTbiBanock, ncxoas M3 notpebnexHus mowHoctn 1-2 KBT, 4To
Obino BNomnHe HopMarnbHO Ans 60-X ro4oB NPOLUSIOro Beka, HO HUKaK He Arsi COBPEMEHHbLIX KBapTup.

Moacuntaem. Tenesusop — 200-300 BT, MMKpOBONHOBas nevb — OO0 KWSoBaTTa, anekTpovanHuk — 800 —
1500 BT, anektpu4yeckuii oborpeBatenb — MMHMMYM MOfTOpa kKunoBaTTa u T.4. He yauMBuTenbHo, 4to
cTapas npoBoAka He BblaepxusaeT. W ecnu He cpabaTbiBalOT «aBTOMaTbl» B KBApTUPHOM LWMTE, TO
HaYMHaeTCa nporpeccupyollee paspylleHne U3onsauum anioMUHWEBbIX MPOBOAOB. TyT Hedaneko u Ao
KOPOTKOro 3amblkaHus. Kpome Toro, niobas npoTtedka wnv OTCbipEBaHWE OTpaXaeTcs Ha anioMuHUK
BecbMa HeraTvBHO. OH CTAHOBUTCS FNIOMKMM M XPYMNKuM. TO e camoe NpoucxoauT v nos BO3AeNCTBUEM
BpemeHu. [1o 3ToW NpuyMHe cUnTaeTCs, YTO CPOK IKCMIyaTaLum Takon NpoBoaku — He 6onee 15-20 ner.
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MoaTtomy, ecnu y Bac nepuognyecky nponanaeT KOHTaKT B pO3eTKax, aneKkTpudeckne npubopbl HUKak He
nosfly4aeTcsl BKIOYaTb OQHOBPEMeHHO 6e3 Toro, YTobbl He «BblIOMIO» aBTOMAT, a Mpu 3aMeHe JCTpbI
NpoBoAa NIOMaloTCs Kak CMNYKK, 3TO 3HAYUT, YTO HACTaro BPeMsi MEHSITb MPOBOAKY.

Mpy Hanuuum 6a30BbIX 3HAHUIA W COOMOAEHUM NpaBuI ANekTPO6e30MacHOCTV 3aMeHy BMOSIHE MOXHO
OCUNMUTb CaMOCTOsITeNbHO. MaBHOE NpaBuIio — He paboTaTb Noj HaNpPsHKEHEM U ObiTb akKypaTHbIM.

Onsa pabotel Bam noHagobutcs:

e MfaH KBapTUPbI C XenaemMbIM pacnofioXeHnem ToYeK NOAKITIYEHUS

e  3JneKTpudeckui kabenb

e aBTOMATHI

e pO3EeTKM U BbIKMYaTenu

e nepdopaTop € ANMHHBIM Oypom

e rMnNcoBas LUNaKnéBka

e pacnaeyHble KOpoOKM

e  OTBEpPTKW, BOKOpE3bl M NNOCKOry6Lbl

e  MyNbTMMETP UM KOHTPOJSIbHAA namMna

e (pasoykasaTernb

e  MOLHbIN NAasNbHUK

®  M30MeHTa B TPAMNUYHOMN U30NALUN U U3ONSALMOHHBIE KOSNAaYKu

e  YCTAHOBOYHbIE KOPOOKM AN BbIKMOYATENEN N PO3ETOK
Ecnu 4To-TO 13 3TOro cnucka BbI3bIBAET Yy Bac BONPOC - «4To 370 Takoe?», To 6paTbCsi CaMOCTOSATENBHO 3a
3amMeHy He ctouT. Jlydwe obpatuTbes K npodeccnoHanam. CpeaHsis CToMMoCTb 3ameHbl no Mockee — 700
pybnewn 3a kBagpaTHbIi MeTp nrowaan Keaptupbl. [eHbrn He Takue 6Gonbluve, 4Tobbl HeonpaBOaHHO
PUCKOBATb XN3HbIO.
Wtak, npuctynum. HaunHaem c npoctoro — 6epémM nnaH KBapTUpbl 1 pa3Medaem pacnorioXeHme po3eToK 1
Bblknoyatenen. NMoMHUM, 4TO MO NpasBunam MOHTaXa OT MOTOMKa W Moria OO 3NeKTPOYCTaHOBOYHbIX
n3genuin JOMMKHO ObITb Kak MUHUMYM 10 cm.
Mocne aToro cuMtaem Harpysky. [nsi 3T0ro MpocCTO CKhagbiBaem MpubnuautensHylo notpebnsemyto
MOLLHOCTb BCeX anekTponpubopoB B kBapTupe. Ha kaabli MCTOMHUK OCBELLEHUS MPUNICOoBbLIBAaEM K
cymme ewé no 100 BT. MNony4eHHyto cymmy genum Ha 220 (3akoH Oma) un nony4aem npubnmsnTernbHyo
BENWMYMHY TOKa, Ha KOTOpPYyK AOMmkHa ObiTb paccumtaHa npoBogka B keBaptupe. OOGblMHO BenuvyuHa
nonyyaetcs B gnanasoHe ot 12 go 16 Amnep. 3To COOTBETCTBYET HEOOXOAUMOMY CeyeHuto kabensa B 1.5
kB.mMm. Ecnn BenuumHa Toka nomnydaetcs Gonblue, TO UMEET CMbICN NMogymMaTb Haj MNpoKnagbiBaHMEM
HECKOSbKUX MapannenbHblX JIMHUA NPOBOAKU OT 3MEKTPUYECKOro LUTa, Ha KaKayl U3 KOTOpbIX Hago
OymeT npepycMoTpeTb OTAENbHOE YCTPOMCTBO OTKIOYEHUs] («aBToMaTy). [MpoknaabiBaTb MPOBOOKY

kabenem OonblIero cevyeHusi oObIYMHO HEe MMEET CMbICna, TaK Kak 3aTtpartbl Ha Hero yeeJlM4YMBaloTCA
3Ha4YUTENbHO, a HAAEXHOCTb I'IOJ'IyLlI/IBLIJeIZCFI CUCTEMbI 3NNEKTPONUTaHNA YMEHbLLAETCA.
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Mo roToBOMY NMaHy paccYnTbiBaeM KONMYecTBO HeobGxoamMmoro kabens, a Takke po3eTok M npoyero. Ha
KaykOylo po3eTKy M BblKMoYaTenb HeobxoOauMo Takke MpeaycMOTpeTb Mo OHOW YCTaHOBOYHOW KOpOGKe.
OHu GblBalOT ABYX TUMOB — ANS KUPMUYHBIX U BETOHHBIX CTEH W AN FMNcoKapToHa.

Mocne storo Gepém nmaH u uoémM B MarasuH I3rekTpoToBapoB. B marasvHe nokynaem megHbiv
OOHOXMWMbHbI Kabenb B ABonHon usonsaumm MYHI 2 HyxHOro ceyenus (06biMHO 1.5) M ocTanbHble
YCTaHOBOYHbIE MPUBOPBI, a Takke aBToMaTtbl. VIX HOMMHanN BbIGMpaeTcss N0 MakCMManbHOMY TOKY, KOTOPbIV
Bbl onpegpenunu no HaweMy coBeTy Mpu cocTaeneHun nnaHa. KonuyectBo aBTomaToB Oyget
COOTBETCTBOBATbL KONMMYECTBY NPOBOOOB, KoTopble Bbl BGyaete 3aBoouTb OT wWMTka B kBapTupy. Ecnm
nnaHMpyeTcs MEHSITb MPOBOAKY B MOMELLEHMSX C MOBLILEHHOW BMAXHOCTHIO U/MMK NOXapOONacHOCTLIO
(KyxHs1, TyaneT, BaHHas), TO He NMLIHMM OKaXeTCcs M MeTansnopykaB, B KOTOPOW OydeT yknagbiBaTbes
kabenb.

Tenepb MOXHO NpuUcTynaTth k pabote. [Ana Hayana Heobxoanmo 06ecTounTb CTapyto NpoBoAaky. [na atoro
aKKypaTHO OTKPbIBAEM KBAPTUPHBLIA LUMTOK, HAXOO4MM MAKETHbIA BbIKIKOYATENb, KOTOPbIA OTHOCUTCH K
Bawen keaptupe, n Bbiknodaem ero. [Npy 3TtoM crapaemca cobnogate MakCMMarnbHble Mepbl
NpeaoCTOPOXHOCTU — HE Kacaemcsl NPOBOAOB, He XBaTaemcsl 3a MeTann LuTka unu asepubl pykamu, u
T.4. Ecnn y Bac ecTb xoTb Maneuiune COMHEHUs1 B MpaBunbHOCTM Bawwux gencteum unu ecnu Bbl He
3HaeTe, rge 4YTo M Kak pacnoriokeHo, TO MonpocuTe npogenartb onepauuio npodeccMoHanbHoro
ANeKTpuKa.

[Mocne aToro MOXHO HaumMHaTb paboTy 6e3 60513HM NonacTb NoA HanpsbkeHne. HaunHaTb 3aMeHy nyJlle He
CO CTOpPOHbI NoAbE3Aa, a CO CTOPOHBI AarnbHen KoMHaThl. Bpsag nv Bel cmoxeTe npogenatb BCto paboTy 3a
OAVH CBETOBOW AeHb. A Beab kBapTupa obecTtoueHa.
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HayHute c TOro, 4To OTHILMTE B KOMHATE pacrnaeyvHyto Kopobky. Caenatb 3TO HECNOXHO, Tak kak eé
KpbillKa BuAHa Ha cTeHe. B cny4yae, ecnu npoBoaka NponioxeHa nog Mnornom, UmMTe BBOA B KOMHATY.
Tenepb oTkponTe KpbilwKy. [Noa Hel Bbl HanaéTe nyyok cambix pasHbiX NpoBoAoB. HanauTte rnaBHbIn —
BBOAHON. OTpexbTe U TWATenbHO 3au3onMpymTe KOHUbl. Tenepb MOXHO CHOBa BKIHOYUTb B LUUTKE
3NEKTPUYECTBO U paboTaTh C SNEKTPOUHCTPYMEHTOM.

lMocTapanTech yaanuTb BCHO CTapyto NpoBoAKy. Ecnun oHa ckpbiBaeTcsa Noa WTYKaTypKoW, TO caenaTtb 370
Yalle BCcero He coctaensieT Gonblioro Tpyaa. [ocTaToMHO NPOCTO XOPOLUO AEPHYTb 3a KOHLbI MPOBOAOB U
C nomoLublo nepdopatopa MMM Py4YHOrO MHCTPYMEHTa CHSATb CIOW LUTYKaTypkM Hag npoBogom. B atom
cnyyae Bbl Takke 3kOHOMWUTE BpeMsi Ha Mpoknagke HOBbIX WTpob. Ecnu ke npoBoga NpoOnoXeHbl B
OETOHHOW CTEHe WMNM nog NOJMIOM U He MOAAAlTCH, TO MX MOXHO MpocTo obpesaTtb. lMocne yaaneHus
CTapow NPOBOAKM MOXHO HauMHaTb NpoKNagdbiBaTb HOBYK. BapnaHToB Heckombko. MepBbiit — NPONOXUTb
NpoBoAKy B WTpobe cTapor nnv nNpowTpobuTb CTeHbI 3aHOBO. B ntobom cnyvae HegonycTMMo ocTaBnsTh
OTKPbITbIE CKPYTKM MNKU crnailku. Mx Heobxooumo BbINOMHSATbL B pacnaeyHbiX Kopobkax WU TwaTenbHo
nsonuposaTb. Mpu 3TOM ny4ylle cneguTb 3a COBMNageHWeM LBeTa NpoBOAoB. ATO HEOBXoaMMO ans Toro,
4yTObbI BbINIO MOHATHO rae pacnonoxeH ¢asoBbit NpoBod. B ceeTunbHukax oH OBASATEJIBHO pomkeH
ObITb MOAKMIOYEH K LEHTpPaNbHOMY KOHTaKTYy naTpoHa.

Mpowe Bcero pasMepuTb HEOOXOAMMYIK AMWHY W BbIMOMHWTL BECb MOHTaX Ha Momy M Nulb MOTOM
NPOU3BOANTbL YKNaAKy B LUTPOGHI.

He 3abbieaiiTe, 4YTO BbIKMOYATENU AN OCBELUEHMs BKIOYalOTCA B LeMb He napannensHo, a
nocrnefoBaTesibHO OCBETUTENbHOMY Npubopy!

Mocne yknagku kabens B WTPobObl OHKU WNATAOTCA Nobo noaxoasien BGbICTPOCOXHYLLEN MNCOBON
wnatnéskon unu anebactpoMm. [locre uX BbICbIXaHUS MPOU3BOAUTCH YCTAaHOBKA PO3ETOK WMu
BblkntouaTenei. Npu 3ToM KOHLUbI NPOBOAOB Nyulle obnyXuBaTb C MOMOLLBIO NasfbHMKA.

AHaroOrMyHo BbINONHAKTCA PaboThbl M BO BCEX APYIMX KOMHATAaX 3@ UCKIMIOYEHUM TEXHUYECKUX MOMELLEHNI,
rae nydile Ucnosb3oBaTh NPOKMaaKy B MeTannopykase.

Mocne TOroO, Kak atTn paﬁOTbI 3aKOH4YEeHbI, HacTynaeTt 3aBepLuarou.u/||7| aTan — NOoAKI4YeHne K WnTy. Ecnu
Bl pewnnn genaTtb HECKOJbKO napaniesbHbIX NNHUR SJ'IeKTpOCHaG)KeHI/IFI, TO HeobxoaMMo npoaymaTtb U
NPOKNaaKy HeCKOJbKMX napannesnbHbIX kabenen oo wuta. OObIYHO npoknagbiBaeTcAa ABe JIMHUN — OOHa
Ha KyXHHO (CTMpaﬂbHaﬂ MallnHa, neYdb, XoJ10guJbHUK, 1 T.,Cl,), a apyrasa — B Xulble NoMeLleHnA. Mbl noka He
3aTparnBaem Bornpoca nogknt4eHnaA SﬂeKTpM‘-IeCKOVI NNUTbI, TaK Kak 3To oTaenbHast 6onbllas Tema.

YcTponcTtBa OTKMIOYEHUS  («aBTOMatbl») [OOMMKHbI  ObiTb  MPegyCMOTPEHbl  ONA  KaKAOW  NNHMK
ANeKTpocHabxeHns. BapnaHToB ux yCTaHOBKM ABa — B KOPUOOPHOM LIWUTKE MM B kBapTupe. Ecnn Bbl
BbliBUpaeTe BTOPOM BapuaHT, TO NPOCTO NPOTAHUTE BCE BBOAHbIE kKabenu U3 Kaxxaon KOMHaTbl K MecTy, rae
Bbl nnaHupyeTe ycTaHOBUTL LWWMTOK. [pn 9TOM NOMHWUTE, YTO Npoxon kabenen CkBO3b CTEHY AOSMKEH ObITb
BbIMOJIHEH KaK MUHMMYM B MeTannopykase, a ny4lue - B Tpybe.

1Ha atom Bawa paboTa 3akoH4YeHa. YCTaHOBKa aBTOMAaTMYECKMX BbIKITOYaTENen 1 NogknovYeHne HoBowm
NPOBOAKW K LUNTY — Aeno Anst npodeccuoHanbHoro anekTpuka. NMoatomy gaxe He NbITakTeCh BbINMOHUTD
3Ty paboTy CaMOCTOATENBHO.

McTounuk: http://www.vashdom.ru/
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CoopHuk crareit K MOHTaXK 3JIEKTPONPOBOIKH, BbIKJIKOYATEICH,
PO3€eTOK»

CkavaTb cbopHuk cTaTen "MoHTax aneKkTponpoBOAKK, BbiknovaTenei, po3eTok. CekpeTbl anekTpuka
MOXHO, Nepenas no aTon ccbirke - http://www.electrolibrary.info/montag.htm

JiieKTpOoHHAsi KHUTa «UeM MpoBoaa OTIINYAIOTCA OT Kadeyei

OnekTpoHHas kHura B popmarte PDF.

3 aTon HebonbLUIOW 3NEeKTPOHHOW KHUrK Bbl y3HaeTe:

. Yto Takoe npoeop

. Kakne 6biBatoT npoBoaa

. UTo Takoe anekTpuyeckuni LHyp

. Yto Takoe kabenb

. Kak onpegenutb ceveHne nposoaa, 3Has ero paamyc
. Kak uncnonb3ytotcst ycTaHOBOYHbIE NpoBOAA

. Kakne ObiBatoT Pa3HOBMOHOCTN YCTAHOBOYHbIX NPOBOAOB

0 N O bk~ WDN -

. Kakune TpeGOBaHVIFI npeabAaBIATCA K YCTaHOBOYHbLIM NpoBO4aM

©

. Kak pacwudpoBats MapknpoBKy NpoBogoB

10. Kakne npoBoga ncnonb3yoTcs 4S8 opraHmM3aumm TpoCOBbIX NPOBOLOK

11. Kak pacwmdpoBatb MapkupoBky kabenewn

12. Kak ycTpoeHbl 1 rae MOXHO UCMonb3oBaTh cunosble kabenn BBIM n NIM

13. Kak ycTpoeHbl 1 ans yero npegHasHadeHbl KOHTPOnbHbIe kabenu

14. 'ge ucnonb3yloTca coeguMHUTENbHbIE Kabenu

15. NS Yero Hy>kHbl MOHTaXHbIE MPOBOAA U B KakKUX YCIOBUSX X MOXHO MUCMONb30BaThb
16. Kakne ycTtaHOBOYHbIE NPOBOAA ABMSIOTCA CaMbiMU PaCNPOCTPAHEHHBIMU

17. Kak yCTpO€eHb!I LWUHYpPbI U rae UxX NPUMEHSoT

CkayaTb 3M1EKTPOHHYI0 KHUIY "YeM npoBofa oTnmyarTces ot kabenen”
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CkpyTKa Win KJI€eMMHHUK?

MHorue onbiTHbIE 3NEKTPUKN 3TOT BOMPOC OTBETST, YTO CKPYTKa ropasfo HaAéxHen, Yem KNeMMHUK
N YTO «XOpOLUAs CKpyTKa BCEX NEPEXMBET». B UEM-TO OHM OKaXKyTCS MpaBbl, HO JMLLb OTYACTH, MOTOMY-YTO
30eCb Hago TMpUHSTb BO BHUMAaHWE MHOTME BaXHble (haKkTopbl: MaTepuan TOKOBEAYLUMX KUI
KOMMYTUPEMbIX MPOBOAOB, NX 3NEKTPOXMMMUYECKasi COBMECTUMOCTb UMM HECOBMECTMMOCTb (Hanp. Medb U
anoMUHWIA), ceYeHne NPOBOAOB, ANWHA CKPYTKM, Harpy3ka ceTu u T. 4.

OgHako, B HOPMATMBHbIX  AOKYMEHTaX, pernaMeHTUpylLWmMx npaBuna  BbIMOSHEHUS
3M1EKTPOMOHTaXHbIX paboT, B yacTHocT — MYD (MpaBuna ycTpoicTBa aMeKTPoyCTaHOBOK) YETKO CKa3aHo
0 3anpeTe Ha coeguHEHWE NPOBOAOB METOLOM CKPYTKM:

My3: n2.1.21. CoeduHeHue, omeemesieHUE U OKOHUeB8aHUE Xus rMpoeodos U
abernieli OO/MKHbI MPOU38OOUMbLCS MPU MOMOWU OfPeCcco8KU, ceapKu, nadku usu
JKUMO8 (8UHMOBbIX, 60/1mosbIX U m.n.) 8 coomeemcmeuu ¢ OelicmayruwuMU
HCMPYKUUSMU.

Kak Bugum, MNY3 paspelwaeT Bcero 4 Buaga CoeOuHEHWUN MPOBOAOB W CKPYTKM CpPeauM HUX HeT
(kpoMe criyyaeB korga CKpyTka npedBapuTenibHasi, Hanpumep, nepeq nankon unm ceBapkon). [Nostomy
BeckoHe4YHble Cnopbl U ANCKYCCUM O AOCTOMHCTBaX UMW HegocTaTkaxX CKPYTOK TepsAloT
BCSKWUA CMbICM, BeAb HWU OAMH MOXapHbIA UHCNEKTOP HEe 0J00pUT 3NEeKTPOYCTaHOBKY,
€ecnm KOMMyTauus €€ NpoBOAOB BbINOSIHEHA CKPYTKaMMU.

-

Marka unu cBapka CyLEeCTBEHHO YBENUYMBAIOT BPEMsI MOHTaxa, npoueaypa g R
3Ta ropasgo 6onee NPoOAOIKUTENBbHASA, YEM C UCNOMb30BaHNEM KITEMMHMKOB - HY>KHO —
CHATb M30MSUMI0O C MPOBOAOB, OONYAUTb KaxObll MpPOBOA4, €CnvM 3TO Manka,
MOAKIMIOYMNTE CBAPOYHMK, NOCME N30NMPOBaTh BCe NPOBOAA.

B cnyyae HeobxoguMmocTu nepekoMMyTuMpoBaTb npoBoda (Hamp. AobasBuTb =
NnpoBoOd) TOXe eCTb CBOWM TPYAHOCTU - CHATb U30NSAUMIO, CHOBa nasTb (BapuTb). C
KNeMMHUKaMn BCE HAMHOIO MPOLLE. HO HO MYYLIMIW KOHTAKT JOCTUraeTcs C UCMOSb30BaHMEM CBapKu Unu
navku.

CyulecTBytoT pasHble MO CBOEMY WCMOSIHEHWIO, OCOBEHHOCTbIO KOHCTPYKLNU

BMObl KMNEMMHMKOB, MNOOXOAALWMX AN coeauHeHWUs MpPOBOAOB  3MeKTPONpPOBOAKM
KBapTUpbI, Aoma. BoT ocHOBHLIE U Hanbonee pacnpocTpaHEHHbIE cpean HUX:

Camo3axuMHble KneMMHUKU MOryT UMeTb OT 2 0o 8 MecT Ansg npoBodoB C
MWHUManNbHbIM cevyeHnem 0,75 MM2 M MakcumarnbHbiM - 2,5 MM2. CHocOOHbI
BblaepXaTtb Harpysky oo 4-5 kBt (24 A).

Takne KNeMMHUKM OYeHb yOoOHbl B MOHTaxe, CWUMbHO COKpallas €ero BpeMsi - He HYXXHO
CKpy4MBaTb, a 3aTeM M3onMpoBaTtb nposofa. Ho, 3aHumaroT Gonblue MecTa B pacnasyHbIX Kopobkax, B
OTNNYME OT CKPYTKM, KOTOPOM MOXKHO NpuaaTh nobyo opmy, YNOXnNTb, COTHYB €€ Kak YrogHo.

CoeanHuTENbHbIE BUHTOBbLIE KMEMMHMKMA MpeAHasHa4veHbl AN COeAVMHEHUs
NpoBOAOB Mexay cobon. ATo Hanbonee pacnpoCTPaHEHHBIN BUA KNEMMHUKOB. OBbIYHO
NPUMEHSIOTCA ANs KOMMYyTaLMU NPOBOAOB B pacnpenenuTenbHbIX Kopobkax.

MaTtepuan: nonuaTuneH, nonvamug, nonukapboHaTt, nonunponuneH. Ecnu Bbl
paboTaete C aniOMUHUMEBBIMA MPOBOAAMM, TO TaKMe KMEMMHWUKM nyylle He
MCMNomnb30BaTh - B BUHTOBbLIX KMNEMMHUKAX OHU CUIbHO AedOpMUPYIOTCS U MOryT ObiTb
nepenomaHsbl.

3axnmbl  coegnHuTenbHble  m3onupylowme  (CU3), npumeHsioTcs  AOnNs COeAMHEHMs
OOHOMPOBOMYHBIX WM MPOBOAOB, WMEKLWMUX CyMMapHOe MakcumanbHoe cedeHne go 20 mm2 wu
MUHMManbHoe — oT 2,5 MM2 (B 3aBncuMMOCTK OT npomnssogutens CU3). MimetoT nsonnpoBaHHbIA KOpnyc u3
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nonvamuaa, HerWnoHa wnu orHeynopHoro MNBX, 6narogaps Yemy NpoBOAa He HYXXOAlTCH B anbHenwwewn
n3onsuun, B KOTOPLIN 3anpeccoBaHa aHOAUPOBAHHAsA KOHUYECKas NpyxuHa.

Mpu coeanHeHnn NPOBOAOB, C HUX CHUMAKT musonsaumio (Ha 10-15 mm), cobuparoT B oanH Ny4OK K
Hakpy4ymBatoT Ha HMX CU3 (no wacoBon ctpernke) oo ynopa. Konnavku CU3 oveHb yaobHbI 1 NpoCTbl B

MOHTaXe, HO CUJITbHO NMPOUTrpbIBAOT KIeMMHUKaM B KayeCTBe CKPYTKU, MO3TOMY npeanoyTteHune BCE-TaKn
nyylwle otaaTtb KneMMHUKam.

McTouHuk: http://remont220.ru/

becniarnas IJICEKTPOHHAA KHHUI'A

«PeMOHT 3J1IeKTPO00OPY/I0BAHMS B IOME)

NnniocTpupoBaHHOE NpakTUYeckoe PyKOBOACTBO AJ151 SMEKTPUKOB U OMALLHMX MacTepPOB.
CopeprxaHne KHUru:

OneKkTpnyeckue WnTKu

OnekTponpoBoaka

OnekTpoTexHuyeckne nnuHtyca. FlodpupoBaHHbie kabenb-kaHanbl
Kak nponoxuTe TenedoHHbIN U TENEBU3NOHHbIN Kabernu
JTloMnHecueHTHble namnbl

MaTpoHbl ona namn.

MoaknoyeHne namnbl B NaTPOH.

Kak noYnHUTL CBETUMNBHUK

Ecnu namna B cBeTUnNbHUKE He 3aropaeTcs. MoHTax BblkntoyaTens
e HapyxHble ocBeTUTENbHbIE NPUBOPLI. YTMYHbIE hOHapKH

e [HdpakpacHble HarpeBaTenu

e  OneKkTpu4eckue KamuHbl

e Knewm. PasHoBMAOHOCTY KieLlen

e  OneKkTpOuHCTPYMeHTbI. [epdopatop nnu gpens?

Ckayatb KHUry «PeMOHT anekTpoobopyaoBaHus B JOME» MOXHO 34€eChb:

http://www.electrolibrary.info/main/casaelectrik.htm
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Kak caeinars ocBenieHue B MoJaABECHOM
MOTOJIKE

PasnnyHble noaBecHble MOTONKU U3
HabopHbIX anemeHToB, IKJ1 u T.0. 3aBoeBanu
3aCnyXeHHyI0 nonynsipHocTb. W npakTtudecku B
Ka)kIOM TakoM MOTOrKe NpUMeHsieTcs ToYedHas
noaceeTka. CTUNbHO, COBpEMEHHO, yaobHo. Ho,
K coXaneHuio, He Bcerga 6Ges3onacHo WU
npaBuUnbHO.

OcHoBHasi npobnema B TOM, 4TO
MOHTa)XOM OCBELLEHUSI B TakMX NOTOMKax 4vaLle
BCEro 3aHMMalTCs He npodeccuoHarnbl, a
«yMmenbLbl Ha BCe pyku» U3 Gpuragbl, kotopas
3aHMMaeTCsl MOHTaXkoM noTtonka. B wuTore,
J0nycKarTCst Kak MUHUMYM MSATb OLUMGOK:

1. TIYD npamMo ykasbiBaeT, YTO MOHTax
NPOBOLOB B MOABECHBLIX MOTOSKaX
nprvpaBHUBAETCA K HapPY)XHOW NPOBOAKE W, criefoBaTeflbHO, Ha HEE pacnpoCTPaHSITCA Te Xe
npaeuna, 4to M Ans nobbix OPYrnx OCBETUTENbHbIX ceTel. CrnedoBaTenbHO, Kak MUHUMYM,
HeoOXxo4MMO MpoknagoBaTh NMPOBOAa B Heroproymx pykaeax. Cnnowb M psaoMm Habnwogaetcs
obpaTHoe — NpoBoAa NPOCTO KMAakTCst NoBepX NpPodunen, K KOTOpPbIM Kpensitca naHenu. NMoMmmmo
OMNacHOCTM BO3ropaHusi U KOPOTKOrO 3aMblKaHusA 3TO rpo3uT M 6ornee npo3anyHoW OMacHOCTLIO
00Obl4HOrO MexaHudeckoro noBpexaeHus. Kpome Toro, mbl XMBEM B Poccum M 3HaA4UT He
UCKMIOYEHbI «MPOTEYKU» OT cocefent cBepxy. Ha BHelwHeM BMOe NOTOMKA OHU MOTYT U He
OTpasnTbCA, a BOT Af1si MPOBOAKM MOTYT okasaTbCs dpaTanbHbIMU.

2. He,D,OI'IyCTMMbI TakKXXe U pas3fninyHble CKPYTKU U OTBETBIIEHNUA BHE pacnaeYvHblX K0p06OK. Yawe Bcero
mMmactepa u3 6p|/|rap, 3TUM NnpasBuiiomMm npeHe6perar0T. Bbonee ToOro, cambim NyywnmMm BapUaHTOM
MOHTa)ka SIBNsieTCsa oTAenbHas NMHUSA OO KaXOoro CBeTUIbHMKA OT OAHOWN pacnaequVl KOpOGKVI.
Ho HeKBaJ'IVI(bI/ILI,I/IpOBaHHbIe MacTepa npeanoynTaroT SKOHOMUTb NPOBOA...

3. Cnnowb u psgomM OOMYCKAKT M COBCEM CTpalUHble OWWOKM — BbIOMpalOT ceveHne NpoBoda He
MCcXoas M3 pacyETHOW Harpysku, a Mcxogs M3 CToMmocTu. B uTore B mogBecHOM MOTOMKEe MOryT
oKasaTbCsl MPoBoAa, KOTOpble BOOOLLE He npedHasHayeHbl AN OCBETUTENbHbIX ceTen. VIMeHHo
3TO Yalle BCEro 1 siIBNSETCS NPUYMHON BO3ropaHuii.

4. Tlpn MOHTaxe nOObIX CUCTEM OCBELLEHMS €CTb 30f10TOE MPaBUIIO — BbIKMNOYaTeNb OOMMKEH
BCEIOA pasmblkaTb He «HOMb», a «dady», a B naTtpoHe dasHbIi NPOBOA [AOMMKeH ObiTb
NpUCOeOVHEH K JdanbHeMy KOHTakTy. [lpy MoOHTaxe HenpodeccnoHanamm 370 NpaBuUIo
cobnopgaeTtca ¢ BepoAaTHOCTb0 50 npoueHTOoB. NpoLue roBopsi, «Kak MNosy4YnTCs».

5. TlNogBecHble NOTONMKN HblHE OENalTCs He TOMbKO B CYXUX MOMELLEHMAX, HO U B NMOMELLEHUSX C
MOBLILLIEHHON BMNAXHOCTbIO — BaHHbIX, KYXHSIX, CaHy3nax. A Takme MOMeLLeHUs OTHOCATCS K
NoMeLLeHUSIM «MOBbILLIEHHOW onacHOCTU». [Nsi HAX OeNCTBYIOT BrOMHe onpeaenéHHble npasvna —
3anpeLyatoTcst Nobble BUAbI HAPY>KHOW NPOBOAKW, HE pa3peLlaeTcs Npokrnagaka B MeTanfmyeckmx
Tpybax unu pykaBax, CTaHOBUTCS 0bsi3aTenbHbiM TpeboBaHNE NPUMEHEHWUS] OBOMHOW M3ONSLUN U
3aLUNLLEHHBIX 9MEKTPOYCTAHOBOYHbIX U3aenuvi. [Nonoxa pyKy Ha cepale, MOXHO Cka3aTb YECTHO —
Tak He JenaeT NouTU HUKTO. A 3HauuT, noaBepraeT *usHb xunbuos NMPAMOW onacHocT.
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Mbl He roBopuMm O Gonee «Menkux»
rpexax Bpofe Toro, 4To NpoBoAa COEAMHATCS
yawle BCEro He narkoW, KrnemMmamm Wunm
apyrMMn - gornyckaembiMy  crniocobamu,  a
NPUMUTUBHON CKpPYTKOW. B uTore, xota «BCé
paboTaeT kak U OOMMKHO», pe3ynbTaT Takoro
3MEKTPOMOHTaXa MOXHO CMeflo  HasBaTb
6ombo1 3amesieHHOro AencTBus.

Kak xxe caenatb npaBuUnbHO?

Cambin nyywnin 1 yaobHbI BapuaHT —
nepemtm Ha 12  BOMbTOBYKD  CUCTEMY
ocselleHns. MoMumo  rapaHTUM  MONHOWN
OesonacHocTu, Takas cuctema JaéT U Maccy
APYIMX MPeuMyLlecTB — MOXHO MCNOMb30BaTh
Hefoporue CBETOAMOAHbIE WCTOYHMKM CBETA,
3HaYUTENBHO CHU3MB notpebnexve
anekTpuyecTBa, HeT HeobX0AUMOCTM B 3aLLmTe
NpoBOAKM, [AONYCTMMO MpUMEHSATb NpoBOAa
MEHbLLEro CeYEHUs N TeM CaMblM 3KOHOMUTb.

B uTore, B noaasnsoLem
OonblWKMHCTBE criyvyaeB nepexon Ha 12 BonbT
aact 3HaYUTENbHYHO 3KOHOMMIO Ha
mMaTepuanax npu Tex xe saTpaTtax Ha MOHTax.
Ho Tonbko nuuwb B cpaBHeHun ¢ TPAMOTHO
CMOHTMPOBAHHOM CUCTEMOW OCBeLLeHUs Ha
220 B.

Heo6XxoAMMO nMULb YY4eCcTb HECKOMbKO
HI0AHCOB:

1. 1.NpoBoga HeO6Xx0AMMO MPUMEHSATH C
MBX wusonsuven — nogovayT Takue
Mapku kak NB n gaxe MNBC. Ce4eHne
NPOBOAHMKOB BblOMpaeTcsa ucxona u3s
Harpy3kn. B 6GonblinHCTBE cny4vaes
[OCTaTOYHO MMHMMArIbHOMO 4SS TakMxX Mapok npoBoda ceyvenuns 0.5 nnm 0.75 mm 2.

2. He crtout 3abbiBaTb MU O TOM, 4YTO TpaHcdopmaTopbl, NpedHasHadeHHble ANA TakMx CUCTeM
OCBELLEHNsI, paccymTaHbl Ha BMOJSIHE OMNPefenéHHY0 MOLLHOCTb M UMEKT HECKOSbKO BbIXOAHLIX
0OMOTOK, Harpyska Mo KOTOpbIM AofkHa ObiTb pacnpegeneHa paBHOMepHo. Hanpumep, nycTb
TpaHcchopMaTop MMEET HOMWUHaNbHY0 MOLLHOCTb 240 BT 1 4 BbIXOAHble 0OMOTKM (KNEMMHblE
napsbl). 3HAYMT, K KaXXaon 0OMOTKE MOXHO MOAKMHOUUTL NbOo no ogHon namne Ha 60 BT nmu6o no 2
namnel no 30 BT.

3. BaxHOo Takke NOMHWUTL O TOM, YTO BbIKMHOYaTENb AOMMKEH 06ecTouMBaTh He Lienu NuTaHns namn, a
TpaHcdopmaTopbl. [losTomy ecnn Bam Heob6xoouMMO HECKONbKO BapuUaHTOB  OCBELLEHMS
(Hanpumep, «ropaT Bce», «ropaT 5 namn»), TO nNpPUAETCA MCMNOMb30BaTb HECKOIbKO
TpaHcdopMaTopoB.

Kpome Toro, »enaTtenbHO nNpoAymMaTb 3alUTy HW3KOBOMbTHLIX LEMeid OT MeXaHUYeCcKUX
NOBPEXAEHWUIA, a Takke OT BIIAXXHOCTU, ECIN MOHTaX BeAETCH B COOTBETCTBYIOLLEM NMOMELLEHNN.

MHorne oTkasbiBalOTCA OT nepexoga Ha 12 B cuctemy oOcCBelleHVs MO MpUYMHE TOro, YTO B
fonbLlUMHCTBE MarasvHoB 12 B CBETWUIbHUKU NPeACcTaBneHbl NULb U3AENUSIMU MEHbLLUEro pasMmepa, YeM
moaenu Ha 220 B.

Takne CBETUIBHUKN OENCTBUTENbHO OyOyT TepsaATbCcA Ha noTonke Gonbwow nnowaan. Ho ectb
BO3MOXHOCTb PELUNTb BOMPOC O4YE€Hb MPOCTO — AOCTATOYHO NPOCTO BCTABUTb «MareHbKME» CBETUITbHMKU B
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«bonblwme» - noaxodaT wuaeanbHo. Takonm MNpUMEM MOXHO MPUMEHUTL W MpW nNepexode C  yxe
CMOHTUpOBaHHOW cuctembl Ha 220 B Ha 12 B cuctemy. Bnpoyem, MOXHO 06ONTUCL U 6e3 MOAOGHbLIX
YXWLIPEHNA — B CMeuLManmn3MpoBaHHbIX MarasvHax MOXHO HaWTW MpakTuyecku nobble namnbl. To xe
camoe OTHOCUTCS W K APYruM AM3anHepCKUM UCTOYHMKaM cBeTa — nepexod Ha 12 B gaét nonHyto csoboay

B MPMMEHEHUN CaMbIX pa3HbIX CBETOAMOAOB — OT MPOCTbIX A0 Moprawwwmx. MNMpu 3TOM BCe TBOpYECKUE
aKcnepuMeHTbl OyayT 6e3onacHbl Ha 100 NpoLEHTOB.

Ecnn xe Bbl pewumnnu ocTaHOBUTCH Ha «knaccuyeckony» 220 B cucteme ocBeLLeHUS NOTosKa, TO
fagum Bam HeCKOnbKO COBETOB Kak HE HacTynuTb Ha Te rpabnu, Ha KOTopble Yyxe CTO pa3 HacTynanm
apyrue:

1. He noneHuTecb TOYHO NPOCHUTaTb KOMUYECTBO CBETUMBHUKOB U HOMUHAamNbHYIO Harpysky MNEPE[
noxogom B MarasvH. Cpenatb 39TO HETPYOHO — OMNpedenuTecb C MOLLHOCTBI  KaXdoro
CBETUITbHMKA U CIIOXNUTE pesynbTaThbl.

3Hasi HOMUHanbHY Harpysky, nogcumtamte Heobxogmmoe ceyeHue kabens. Pacyét npoctonm —
pasgenuTte CyMMapHYK MOLLHOCTb Harpy3ku Ha 220. Ecnv nonyyeHHoe 3HayeHne meHblue 10 (Tak
ckopee Bcero u bygeTt), TO MMHMMAalbHOE CeYeHue MPOBOAOB A/ MOHTaXa OCBeLLeHust bygeT

0,75 mm*2. Ecnn ot 10 go 15 — 10 1 MM*2, ecnn Gonblue 17 — 10 1,5 Mmm”*2. MNpoBoaga HeobxoaMMo
npumMmeHsiTb Mapok MNB-1, MNB-3, MNB-4 unu NYM.

MNpoaymante pacnonoXeHne pacnaeyvHbiXx KOPOBOK C LUenbio MUHUMM3aUUM KX KONMYecTBa.
WaeanbHbI cnyyan — ogHa kopobka, OT KOTOPOW K KaxKAOMY CBETUIbHMKY MOET CBOW NPOBOA.

He 3abbiBaviTe Npo 3almTy NPOBOAOB — A1 3TOr0 AOMNYCTUMO NPUMEHSATL rOdPUPOBaHHbIE TPYObI
n3 MNBX, He nogaepxuBatoLLne ropeHne (3NeKTpoTexHUYeckme).

Cnepgute 3a Tem, 4TobObl BCE COEOUHEHUs ObINM chenaHbl B pacnaeyvHbiX KOpoOkax W TONbKo
MeTogom nanku unu KpenrneHna ¢ ncnosibsoBaHNA KNeMmMHUKOB.

He 3abkiBaiiTe npo ha3npoBky.

Cobniogas aTM HexuTpble MpaBuna, MOXHO A0OUTBCS TOro, YTO MOTOSIOMHAsa MpoBoAdka Oyadet
[onroseyHon n 6e3onacHon. He cTonTt puckoBaTb CBOEWN XU3HBHO!

WcTounuk: hitp:.//www.vashdom.ru/
IIpo 31ekTpr4YecTBO A YAHHUKOB

B aton SﬂeKTpOHHOVI KHUre Mn3rnoxeHbl cBeaeHnA, KOTopble O0JTKEeH 3HAaTb KaXkabli, HE3aBUCMMO €CTb Nn Yy
HEro J3JNeKTpoTeEXHN4YeCKoe 06paaoBaHV|e unu Het! rlpaBOBbIe acnekTbl, 3HakKOMCTBO C KBapTMpHOVI

SMEKTPOMNPOBOAKOW, KOMMYTaLMOHHON annapaTypoi, YCTaHOBOYHbIMU U3AENMSAMU, NomnesHble CoBeTbl Mo
SKOHOMWM 3MIEKTPOIHEPrK, OCHOBbI 311eKTP06E30MacHOCTM 1 MHOroe Apyroe.
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CkavaTtb 6ecnnaTtHylo 3NIeKTPOHHYI0 KHUTY «[po anekTpuyecTBO ANA YaMHMKOB» MOXHO 34eCb —

CKa4aTb KHUT'Y
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JInko0e3 mo nmamke

DI HALT

M BOT Tbl pelwun OKyHYTbCA B 3NEKTPOHUKY C
rofIoBOW, 3aTapurncst NasfibHUKOM, Kynum Apunon u... A 4to
panbwe? Ecnu xygo 6egHo, TO Kak  Hago nasTb
nNpeacTaBnAlT BCe, a BOT TOHKOCTU TEXHOMOrMU MU3BECTHbI
Janeko He MHOTMM U NPUXOAAT C OMnbITOM. YTOX, yCKOpH
3TOT narybHbI NpoLEecc M pacckaxy Tebe napoyky
XUTPOCTEN.

Mpunon

OTO cneumanbHbIN crnaB, KOTOPbLIA NNaBUTCA Mpu
TemnepaType nopsigka 200 rpagycos. Cambini
pacnpocTpaHeHHbin 310 60/40 Alloy, oH e MOC-61. Cnnas
B kotopom 60% onoBa u 40% cBuHUa. Temnepatypa
nnaenexns y Hero 183-230 rpagycoB. O6bIYHO NpoaaeTcs B
BUae NpPOBOSIOKMU, HamMOTaHHOM Ha KaTyLUKW.
[Ona menkoro MoHTaxa nydywe OpaTb TOT, rae guameTp
NPOBOSIOYKM MOMEHbLLE - Nlerye 03NPOBaThb.

Y MeHsl OBe KaTyLlKu, ofHa C MPOBOJIOKON MpUMos
0.3 mm, Btopas 0.6 mMm. Hy ewe ectb ¢ nonytopa
MUMNUMETPOBON, HO A €M MOYTU He MOMb3YKChb. TOMbKO
€CIN MacCcoBO Masio MaccuBHble AeTanu, roe Hago MHOro
npunosi.

MokynaTb NpUNon ny4we UMMOPTHLIA, K COXaneHuo
POCCUIACKMIA MPOAYKT ChMoWb U psagom oTcTton. MoxeT u
€CTb  KayeCTBeHHbIi, HO O0OblMHO MHe nonagarcs
HM3KOMPOOHbIN LWak. KaTywka npunos, kKak Ha KapTUHKe,
pomkHa ctoutb ot 150-200 pyGnen, [OpoXe MOXHO,
JelleBne He xenaTenbHo. Jlyywe oavMH pa3 noTpaTuTbCs,
3aTO NOTOM MMETb KPacuBYIO UM KAYeCTBEHHYK ManKy u He
napuTbcs. A KaTywkn obbl4HO XBaTaeT roga Ha nontopa-gsa
3TO MMHUMYM.

easyeled

h-OHKaﬂ NMPOBOJI0YKa A1 TOYHbIX Naek.

Eweé nonesHo kynutb cebe HemHoro cnnaesa Pos3e. 3To Toxe BpoAe npunosi, HO Temnepatypa
nnaeneHnst y Hero CoBcem cMellHas - rae 1o B pavioHe 90-100 rpagycoB. 3TOT cnnas UHoOrAa noneseH npu

AOEMOHTaxe.

odntochl
B npouecce nawkn, OT Harpesa, getanmu

OKWUCNSAKTCA W MPUMNON nepectaeT MX CMayuBaTb.
YT106bl 3TOr0 HE NPOMCXOAMIIO MCNONb3YHT ONChI -
BELLECTBA KOTOPbIE PACTBOPSIOT OKCUOHYH MIIEHKY,
cnocobeTBytoT navike. Kertatu, ecnm KTo He B Kypce,
npoLecc NoKpbITUS OQHOrO MeTanna apyruMm 30BeTcs
nyxeHnem. baHanbHble Bewm rosopto? Hy Tak Beap
nukbes Tak nukbes! :)

KaHudonb
Cambin NpOCTOM M HapogHbin dnc. ITO

06blyHas ouuvlleHHasd cocHoBasi cmona. [pu nawke
CHavana 6epyT Ha >arno HEeMHOro npunos, NoToMm

HaSH * A0
O

vy

| o

easyelectronics.ru

ThIYYyT B KaHl/ICbOJ'Ib, YTOObI Ha6paTb Ha Xalo CMOIlbl, ‘

KaHudonb - knaccuka xaHpa

a 3aTtem 6bICTp0, NnoKka CMOJla He ucnapunacob,

nastoT. Cnoco6 He cUnbHO YA0GHbLIM, MO3TOMY YacTo AenatoT Mo Apyromy.
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BepyT 06bIYHbIN 3TUMOBBLIN (MEOULMHCKUIA) CIMPT U PacTOBPSIOT B HEM TOMYEHYO KaHUornb noka
OHa pacTtBopsieTcs. [locne 3TOT pacTBOp HAHOCAT KUCTOYHOW Ha crnamBaemble AeTanv U nasioT.
AKTUBHOCTb KaHWMONU He BbICOKA, MO3TOMY WHOW
pa3

HMYEero He noryyaeTcs - AeTanu He He
nyasiTcs, HO 3aTo Yy KaHUonM ecTb 04HO OrpoOMHOE
[OCTOMHCTBO, KOTOPOE MOpOI nepekpbiBaeT Bce ee
HepocTaTkn. KaHndgonb abcontoTHO

naccuBHa. To eCTb €e He HYXHO ygansatb C MecTa
MamMkM, TaKk Kak OHa He OKACRsieT W He
BOCCTaAHaBNMBaEeT MeTannbl, SIBAAsSCb MpU  3TOM
OTNNYHBLIM ANINEKTPUKOM. IMEHHO MO STOMY camble
OTBETCTBEHHbIE NalkyM A cTapalocb AenaTtb CiUpTo-
KaHMOonbHbIM hrocoMm.

nTn-120

OanH 3 Moumx  nbumbix  NHOCOB.
MpencTtaBnseT m3 cebs pbbKylO XWAKOCTb, UMEET B
CBOEM COCTaBe KaHudonb M ewe psg npucagok.
MasaTe uM Takke Kak WU OOblYHBIM  CNUPTO-
KaHNONbHBIM (OSIIOCOM — HaMa3aTb KMCTOYKOW Ha
petanm u naatb. Ho ectb ogHa xutpoctb. B
usHavyanbHoMm BapuaHTe JITU-120 xungkun 3apasa,
Ma)eTCsl TOHKUM CITOEM M MOMEHTAsbHO BbICbIXaeT,
B obLem nonb3oBaTbCsi MM He O4veHb yaobHo. A
npuayman kak aTo nobopoTb.

A cpenan cebe nanutpy dnocoB  —
HaKMeun Ha Mernkyl KOMMaLUKy Kydy Kpbllleyek OT
(PrIaKOHYMKOB, HamnmuMm B HUX pasHbiX rICOB U
Hakneun 9TO QfJeno Ha KaTywKky C Npunoem.
Monyynnock o4eHb yAOOHO M KOMMaKTHO. Tak BOT,
Hanve JITN-120 B KkpbiWweyky 9 Aal eMy MOCTOSATb
napy aHen. 3a aTo BpeMsi OH NOACOXHET u 3arycteeT
[0 COCTOsIHMA Xuakoro ména. BoT ero yxe ygoGHo
HamasblBaTb OCTPOW 3yOO4YMCTKOM TOYHO Tyda Kyaa
Hago. A ecrnu 3arycteeT cBepx Mepbl, To nnbo Tyga
HEMHOro CnMpTy KanHy, Nnbo Nnogonkek ewe HEMHOTo
ceBexero duoca u  pasmewato. [lpoussoautens \
ytBepxaaet, 4to JITU-120 cmbiBaTb He HyxHo. B
npuvHuune, Bpoge Obl Tak OHO W €CTb, OH He
aKTMBHbIN. HO 4TO TO MeHs CMyLakT npucagku
KOTOpble B HeM, MO3TOMYy S €ero CMblBalo Bcerga.
CMbIBaeTCs OH LUMPOKOW KUCTOYKOM, CMOYEHHOWN B - .
cnupTe. nn npocto LWeTKon nog CTpyen BOAbl U3 ‘ KaHudonb-rens. Cynep Bellb ‘
nog KpaHa. HeT Hu4ero CTpallHOrO B TOM, YTOObl —  peseessssoaaammmmmmaaEE
OTMbIBaTb FOTOBYIO MNaTty BOOOW, FMaBHOE XOPOLLO
BbICYLUNTb NMOTOM.

| easyelectronics.ru
—

Kanudonb-rennb

OTtnunyHasa wTyka. He Tak faBHO nosiBuncs B
pagvomMarasuHax U yXe 3acnyXun Mo No6oBb ©
yBaxeHue. [pefctaBnsieT w3 cebs  rycryio
KOPUYHEBYIO MACTy HA OCHOBE KaHU(Onu, NpoaaeTcs
B LUMpMLAX.

®-34A - XMMUYECcKoe OpyXune MaccoBOrg
nopaxeHus. 9
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OTnu4yHO HamasbiBaeTCa HENOCPeACTBEHHO TyAa rae Hafdo, He OCTaBnseT Harapa Ha nasrbHuKe,
kak J1TW-120. Jlerko cMbiBaeTCcsa BOAOW MW CNUPTOM, B obLuem, pynes!

FnuuepuH-rMgpasuH

YOONHbIN aKTUBHbLIN PrOC, KOTOPbLIA NErko CMbIBAETCSA BOOOW, HE OCTaBNSAET IPSA3HbLIX FUMKUX
cnepoB U okucnoB. Ho ero Hago cmbiBaTh. TwaTenbHO cMblBaTh. Have 3a napy net oH MOXeT pasbecTb
[OPOXKM NNaTtbl UMM €ro OCTaTKM CTaHyT TOKONPOBOAHbLIMU U BO3HUKHYT XKYTKME YTEYKM MO NOBEPXHOCTU
nnatbl Mexay OOPOXKamW, YTO KpalHe HeraTMBHO CKaKeTcsi Ha paboTte cxembl. Ewe s He yBepeH B
HesonacHocTh ero napoB. Ha pa3 ABa Nononb30BaTbCst MOXHO, HO BOT MOCTOSIHHO €ro 103aTb MHE Kak TO
He ynbibaeTcs. Ho B uenom ato odureHHsIn rtoc, nasite MM OOHO YAOBOJILCTBUE.

FuuepnH-CanuuunoBbIn dntoc.

OH xe OCTIJI. YecTHO roBopsi s1 NOHATUS HE MMEID OTKyda 3Ta XpeHb BoobLwe GepeTcs. Y MeHs
DaHka aToro cpnoca umeetcst ¢ getctea (COOCTBEHHO MO3TOMY KaHMMOMbIO TO 51 MPAKTMYECKU He nasn
Hukorga) — 6aTtsi cTeipun ¢ 06opoHHOro NpeanpusaTvsa. B cBobogHon npogaxe He Bugen Hu pasy. Maser
TaKke AOPEHO Kak U MuuepuH-rMapasmH, HO He UMEeeT B CBOEM COCTaBE COMHUTESbHbIX C TOYKN 3PEHMS
TOKcuyHocTM nMpumecen. Tam 90% rnvuepuHa, 5% canuumnoBon kucroTel, 5% Bogpl. KynuTb 4YTonb B
anTeke canuuunknm u camomy cboaskmtb? Y GonbHO 4YymoBor peuenT. OAMH HEQOCTaTOK - HYXHO
CMblBaTb, OH aKTMBHbIN. HO CMbIBaeTCA BOOOW BIErkyto.

D-34A

Apgckas kucnotHast cMmech. [lpu nake UMeeT >XYTKUW efKuid BbIXION, KOTOpbIM S NoTpaBus
NnonoBMHy Hauwen nabopaTtopun. lNMasTb 3TOW ragoCTbld MOXHO TONbKO B MPOTMBOrase U C MOLLHON
BbITSPKKOW, HO 3aTO 3TO AepbMuLLe NasieT Bce, TO YTO Apyrum crocam gaxe B CTPALIHOM CHE He CHUIOCh.
OTa Xuxa 3anykKMBaeT BIIET - PXXABYMHY, OKUCIbI, CTalb, HAMbITEHUS, Aa)Xe antOMUHUA MOXHO NasaTb. Tak
yTo ecnu Tebe Hago OyaeT NpMNaaTbCs K pPXKaBOMY BO3AH0, TO KanHU 3TOM XEePHU, 3a4epexu AbiXxaHue U
nygn!

MMnopTHble 6e30TMbIBOYHbIE (PIIOChHI.

YecTHO roBopst MU 51 He MOorb30Barncsi. FOBOPAT OHM KPYThl, HO MUMXO NasTb UMW NPOCTO TaK 3TO He
paumoHanbHO — CIWLLKOM YXX AOPOrMe OHM, Aa U Y Hac B ropofe He NpoJaloT, a 3akasblBaTb MHe 3anaano.
Ckopewn oHu ansa npodeccnoHanbHOro NPUMEHEHUs, BPOAe peMOHTa COTOBbIX unun nankm BGA kopnycos
(3TO KOrAa HOXKM B BMAE MaccuBa LLUAPUKOB MO KOPMyCOM MUKPOCXeMbl). Ecnu nHTepecHo, To nouwmte
MHY Ha popymMax peMOHTHMKOB COTOBbIX, OHM MPO 3TO AENO0 3HAKT BCeE.

FonnaHackun (*).HPOC Ha OCHOBE€ KOHOMnu

[MoHATUA HE MMeELD KTO ero genaeT 1 rae ero NpoAaroT, HO S TOYHO 3Hato YTo OH ecTb! OcobeHHo A
B 9TOM ybeauncst nocne KOBbIPSHUSA B cXemax npoaykummn oupmel rae s paHblie pabotan. PaspaboTyunku
SIBHO MasOT M. Tak Kak TakmxX YKYpEeHHbIX CXEMOTEXHUYECKMX PELUEHNI A eLle He BUaeN.

MaanbHUK B pyku u Bnepep!!!

Mpo dnmocel a  T1ebe  pacckasan, Tenepb, COOCTBEHHO, O  Mpouecce  Mauku.
HOeno ato He xutpoe. [Ons Havana >xenatenbHO o06nyouTb aetanu. CmaudvBaelwb UX NoOCoM,
noAuennsiewb XarnoM nasfibHUKa YyTb YyTb NPUMNOS U pa3masbiBaellb Mo NMOBEPXHOCTU. TOpONUTbCS He
Hago, OeTanu [OOMXKHbl MOKPbITBCA POBHBbIM TOHKMM OnecTsawmM crnoem. BbiBogbl MUKPOCXEM U
paguogeTanei NyanTb HE HYXKHO - OHUM YKe Ha 3aBoAe 00MnyXKeHbI.

Mpunon pomkeH ObITb XWMOKUM, Kak Boda. Ecrnm OH KOMKOBaTbIl, C SIPKO BbIpa)K€HHOW
3EPHUCTOCTBIO U MaTOBbIN, TO TYT NPUYMHBI ABE - HENpPaBunbHasa TemnepaTypa nasnbHuka, NnMbo npunown
HM3KoNpoBHOEe roBHO. Ecnn NasinbHMK CAMLIKOM XOSOAHbIN TO NpUNon ByaeT Ha rpaHu TBEPAOroO U XXMOKOro
cocTosiHuSA, OygeT BsA3KMM M He ByaeT cmaumBatbh. Ecnu ke nasnbHMK neperpet, To npunon 6yget
MOMEHTarnbHO MOKPLIBATLCA CEpPON MMEHKOM OKMcra u Toxe ByaeT oTBpatuTenbHo Nyautb. MaoeanbHas
TemnepaTypa nasnbHuka npu nanke npunoem NMOC-40 (60/40 Alloy), Ha mou B3rnag, ato nopsgka 240-300
rpagycos. Y CT-96 4OCTaTOYHO BbICTaBUTL PEryNATOP Ha 2/3 B CTOPOHY YBENUYEHUS.
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Ecnn nasiews nedatHyo nnaty, TO OOPOXKUA TOXe
Hago 3anyauTb. Ho pgenatb 3TO Hago  OCTOPOXHO.
TekcTonuT, 4TO NpofaeTca Ha npocTopax PoavHbl 3a4acTtyto
TOXE OKa3blBaeTCsl pPEeAKOCTHbIM FOBHOM W MpW Harpese
donbra OT Hero oTBanuMBaeTcsa B MOMeHT. [loaToMy Aonro
rpetb nnaty Hemnb3s - oTBanAtcs [opoxkn. OObIMHO £
NPOCTO CMa3sbiBalo XOPOLUEHBKO BCE JOPOXKM chntocom JTTU-
120 n NpoBOXYy OBLICTPEHLKO MO KaKOOW MIIOCKUM >Karom
nasnbHUKa C Kanenbkon npunod. B Pesynbtate wnmeto
ngeanbHO  3anyXeHHble  JOPOXKW, C  MNPaKTUYeCcKu
3epKanbHO NOBEPXHOCTHHO.

EcTb HapogHbii cnoco® pans ObICTporo nyxeHus
6onblKxX Nnart:

BepeTcsa onneTka Ana yganeHus Npunos, 310 Takas
MegHasi moyarnka, npogaetcs B moTkax no 30 pybnen metp.
Ecnu He Hampgewsb, TO MOXeLlb BbIKOBbIPATE M3 TOMCTOrO
TENEeBU3NOHHOMO KOAKCMarnbHOro kabens aKpaHWpPYHOLLYHO
ONNEeTKy - Ta >Xe XepHSA TOMbKO BO3HWM Gonblle. lNMnarta kak
cnepyeT cmasbiBaeTcs QrocoM, OnfeTka kak crnegyet
NPONUTLIBAETCA MNPUMOEM K TOXEe MNONMBaeTcs proCcoM.
Hanblie 3ta xpeHb BO3siKAaeTCA  MNasIbHUKOM MO
NoBepXHOCTM MnaTtbl. YTOObI BOPCUMHKM OMMETKN He
NPUCTLIBANW K AOPOXKaM, Nydlle B3ATb NasnbHUK nobonblue
1 NOMacCCUBHEN.

\Moe nyauno

A Tak BoOGLLE yCcoBEpLUEHCTBOBAN Cnocob.

B3an cTapbin MOLWWHBIN NasnbHWK Ha 60BT, obmoTan y Hero xano 3TOW ONMeTKoW, nmponuTan eé
cnnaBom Pose 1 Tenepb nyxy nnaTbl B 0gHO ABuXeHue. MNovyemy nmeHHo Pose? A MM nyauTb npolue,
nasinbHWK KOoraa KacaeTcsl nnaTbl pe3ko OCTbiBaeT, T.K. oTAaeT Tenno. Ecnu onnetka cMoyveHa O6bI4HBIM
npunoem, TO OHa TYT e NpuBapuBaeTCcs OTAeNbHbIMU BOPCUHKaMM K nnaTe, a cnnas Po3e nerkonnasHbIN
W He npununaer.

Manka TPAH3UCTOPOB, AMO40B U MUKPOCXEM.

TyT 9 6bl XO0Ten 3aoCTpuUTb BHMMaHWe ocobo. [leno B TOM, YTO MONYNPOBOAHWMKA OT CRMLLKOM
BbICOKOV TEMMepaTypbl paspyLLatoTcs, NO3TOMY €CTb PUCK NOXEYb MUKPOCXEMY NeperpeBomM. YTobbl aToro
He MPOW30OLLNO XenaTenbHO BbICTaBUTb NasnbHWK Ha 230 rpagycoB MMM OKOMO TOro. JTO BMOSHE
Tepnumasi TemnepaTtypa, KOTOPYH MWKPOCXeMa BblOEPXMBAET AOBOMbHO A0MNr0. MOXHO nasTtb U He
TOpONUTLCA. Y 0BbIYHbIX, HE PErynupyeMbiX NasinbHUKOB, TeMnepaTypa Xana nopsaka 350-400 rpagycos,
noaTomMy nasaTb Hago GbICTPO, B O4HO kacaHue. He fonblue CeKyHAbl Ha KaXOon HOXKe U aenaTb XoTs Obl
10-15 cekyHOHbIV NepepbIB, NPEXAe Yem NPUCTynaTh K Nanke ApYro HOXKU. Takke MOXHO npuaepxmeaTtb
HOXKY MeTanm4yecknm MMHLETOM - OH MOCAYXUT TENSI00TBOAOM.

Manka nposogoB

Jlyywe nepepn namkom KOHUblI OOMNyXMBaTb OTAENBHO, @ €Crnv NPOBOA NpuUNavBaeTcs K neyaTtHon
nnaTe, TO OY€Hb XenaTenbHO NPOCBEPNUTL B NiaTe AbIPKy, 3aBECTU €ro ¢ APYro CTOPOHbI U TOMbKO Toraa
nasiTb. B Takom criydae puck otopBaTb APOXKY NPW PbiBKE 32 NPOBOL CBOAMTCS K HYIHO.

Manka NpoBONOKOM NPUNOA.
Tak 00bl4HO MasOT MUKPOCXeMbI. [MprXBaTLIBAKOT €€ No AnaroHanu 3a KpamHue HOXKWU, CMasbiBatoT

BCe pntocom, a NOTOM, Aepka OAHOM PYKOW MasmnbHWK, a OPYrol TOHKYK MPOBOSIOYKY Npunosi, BbICTpo
3ananBatoT BCE HOXKMU.
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Manka npoBOAOB B NaKOBOW U30MSILIMK

Bcsiknin 0OMOTOMYHBIM NPOBOA, BpoAe TEX KOTOPbIM
HamoTaH TpaHcdopMaTop, MOKPbLIT TOHKMM CroemM naka.
YTtoObl NpMnasaTbcst K HEMY 3TOT CIIOW flaka HYy>XHO coapaTb.
Kak aTo caenatb? Ecnun npoBoA TOSMCTbINA, TO MOXHO MOXeYb
€ro HEMHOMo OrHeM 3aXKurasiku, flak CropuT, a Harap MOXHO
CUMCTUTL rpybon kapToHkoW. Ecnm xe npoBOA TOHKWIA, TO
TyT nNnbBo akKypaTHO MOCKOGNUTb ero ckanbnenem, gepxa
ckanbnenb CTPOro nepneHanKynsapHo nposony, NMbo B3ATb
TabneTky acnvpuHa M Kak crnefyeTt npuxaTb U MOLIOPKaTb
rops4YnM >Kanom nasinbHWKa no NpoBoAy Ha acnupuHke. [Npu
HarpeBe M3 acnupuHa BbLIOENNTCSA BELWECTBO KOTOpPOe
COXpeT nakoByl wusonaumio M ounctut nposof. [lpasga
BOHATb OyaeT CunbHo :)

TpeTbs pyka

PekomeHnayto 063aBecTUCb BOT TakMM BOT 3axBaToM.
YepToBCckn ypoobHas LTyka, MO3BOMSIET NpUAEpXKUBaTb
Kakoro-Hnoyab KTynxy npu naiike, koHUbl He GonTatoTcs U3
CTOpPOHbl B cTOpoHy. KctaTu, 6ointecb noAnpyXUHEHHbIX
npoeogHukoB! lMpu naiike OH MOXET COCKOUUTb U METHYTb
BaM B NMLO KanenbKy MpWUMosi, CKONbKO pa3 MHe B NMLO
Takoe npuneTano yxe U He NMPUNOMHI0, a Bedb MOrfo n B
rna3a! Tak uyto cobnogante TexHuKy 6esonacHocTu!

b’p,o6Ha;| nepxarka.

lNybka

>Kano nasinbHMKa NOCTENEHHO 3araXkMBaeTCs M MOKPbIBAETCH HarapoMm. OTO HOPMarnbHO, OObIYHO
BUHOM emy dntoc, TOoT xe JITU-120 roput gan Goxe. [Ons o4MCTkM NasifibHUKA MOXHO NPUMEHSTb
crneumanbHyto rybky. Takas xentad urHd, nget B KOMMMeKTe K nodcraBkam Ans nasnoHuka. Ee Hapgo
CMOY1Tb BOAOW M OTXKaTb, OCTaBNAs BraxHoW. Kctatu, rybka noCTOSHHO BbICbIXaeT, YTOObI ee Kaxabl pas
HEe MOYMTb €e MOXHO NponuMTaTb OObIYHLIM MEOULMHCKUM FnuuepuHOM. Toraa oHa He GyaeT BbiChiXaTb
Boobue! YaobHo 6nuH! Ecnn HeT rybku, TO BO3bMM xrnon4yaTtobymakHy TPSAMOYKY, MOMOXU B XKene3Hbin
NOAAOHYMK U TaKkKe NponuTan BOOOW UMW MMULEPUMHOM. Y HAaC MOHTaXHMWLbI AepXanu Ha cTone obbluHoe
BadhenbHOe NonoTeHue 1 06 Hero BbITUPanu NasnbHUK.

KcTaTtn, o TexHuke 6e3onacHOCTM.
e Bo nepBbix pacnonoxute Bce Tak, YTobbl ObINo YO0GHO.

e Cnegute 3a WHypamu nuTaHud. lMasnbHUK O4YeHb NOOGUT Nepexuratb CBOM COOBCTBEHHbIN
npoBoa. MpsM MaHus y Hero. A 3TO YepeBaTo B JlydlLEM Crly4ae PeMOHTOM NPOBOAA, B XYALIEM
KOPOTKMM 3aMblKaHUEM WU MOXKapoM.

e He octaBnsiTte nasnbHWK BKIOYEHHbLIM Aaxe Ha kopoTkoe Bpems. [Npasuno “Ywen - Bbikno4un’
[OJIDKHO BbINOSTHATBCS XXENe3Ho.

e [lpaBuno BTOpPOe - MasiNbHUK AOMKEeH ObITb NM6O B pyke, NGO Ha CBOen HageXHoM
noacTaBke. M HM kak nHade! Knactb ero Ha cTon unu Ha nepeyto NONBLUYOCSA (PUroBUHY Ha cTore
HW B KOeM criyyqae Henb3s. LHyp ero yrawmT 3a cobori B MOMEHT.

e He 3abbiBaliTe Npo BbITAXKKY U BeHTUNALMIO. Ecnv nasiewwb, TO kKak MUHUMYM OTKPOW hOPTOYKY,
npoBeTpuBan NoMelleHne, a nyyle NocTaBb Ha CTON BEHTUNATOP (XoTs 66l 80MM OT KomMa) unu
BbITSKKY.

Jlydwe oguH pas yBuaeTb, YeM CTO pa3 npountaTtb:HeT npobnem! K TBOMM ycnyram kyya ponukos ¢ You
Tube no 3anpocy “solder”. YBnauib Kak aTo genatoT npodeccuoHarnsl. CMOTpY 1 y4mchb!

McTouHuk: http://easyelectronics.ru/
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beccBHMHIIOBBIC IPUIIOH

B nocnegHue Heckonbko NeT CTPeEMUTENIbHO pasBMBaricsl MNpouecc nepexofda K HOBOMY TuMy
npunoes — 6eccBMHLOBLIM NpunosiM. PogoHavanbHMKamMy B JaHHOM 06facTM cyMTaloTCs  AMOHCKME
MPOV3BOAMTENN, KOTOpble YAENsAlT GofblIoe BHWMaHWE OXpaHe OKpyXKalolleid cpedbl U CTpeMsaTcs
Monyuntb  HoBylo  Ge3onacHyld W MepcrnekTUBHYI0  TexHWKy  cOopku  medyaTHbiX  mnar.

OCHOBHbIMW MpUYMHaAMKU Mepexoda K HOBOMY TuMy MpunoeB (MOMMMO 3Korormyeckom 6Ges3onacHocTu)
ABNAOTCA Bonee BbICOKME AKCMIyaTaUMOHHbIE XapakTepuCTuKM Takux npunoes. OgHako CylecTByeT psag
MPUYMH, MO KOTOPbIM MPOMBbILLNIEHHOE NPUMEHEHWE Takoro Tuna mnpurnoeB A0 CMX MOp orpaHuydeHo. feno
B TOM, 4YTO 6ECCBMHLOBBIN TUN MPUNOEB MMeEET Bonee BLICOKYIO TemnepaTypy Mamku, 4YTo ckasblBaeTcs
Ha CMOXHOCTM  nasnbHOro OOOpyAOBaHWUsS: MPUXOAMTCH  BblAepxuBaTb Oonee  y3kylo  rpaHuuly
Tepmonpoduns (puc. 1).

CEHMHLIOBBI IIPHITOH

240°C

oyad 2oHAa

183°C

“I ETT OMT Ak

BeccerHII0BRIT NpHITON

240°C
= 210-230°C

Puc. 1.

O6opynoBaHve [OMKHO MMeTb TepMOoAaTYMKU pacrofioXeHHble Mo BCel Mnowaau Harpesa
neyaTHON NnaTbl U KOHTPONMPOBaTbL TEPMONPOMUITL B PEXNME PearnibHOro BpeMeHM!.

EcTtectBeHHO, 4TO nepeobopynoBaHMe cOOPOYHOrO uUexa A4S MCcnonb3oBaHus 6eCccBMHLOBOMO
TMMa nNpUNOEB 3KOHOMWYECKM HEBBLIFOOHO AONsi MPOWU3BOAMTENEN, OOHAKO, MO MHEHWIO CneuuanncToB,
Oopbba 3a UNCTOTY OKpyXKaroLen cpenbl N TpeboBaHNSA K NOBLILLEHWIO KayecTBa Marku Mpu NOCTOSAHHON
TEHOEHUMM YMEHbLUEHUS pa3MepoB YCTPOWCTB, MNPUBEAYT K MOSIHOMY MEpPexody SNEKTPOHHOW
NPOMBILLIIEHHOCTU Ha 6eccBUHLOBBLIE Npunou K koHLy 2005 roga.

Mop6op onTumanbHOro Tepmonpocduns

Mpn ucnonb3oBaHUM GECCBUHLIOBBLIX MPUMOMHBIX NAcT pasHuLa TemnepaTyp Mexay ydyacTkamu
nnat c 6onblen Maccom u MeHbllen [oMmkHa ObiTb MWHMManNbHOW. 3TO A0CTUraeTcd npaBuIbHO
nogobpaHHbIM TemMnepaTypHbIM NpoUNEM nNavku. YMEHbLWMWTb pasHuly TemnepaTtyp Mo3BONA0T
cnegywoLime mMeToapl:

1. YBenuyeHue BpeMeHN npenBapuTesibHOro Harpesa. OTOT MeToa No3BOMSET B 3HAYUTENBHOMN
CTeneHn yMeHbWNTb TeMnepaTypHy pa3Huuly, OOHAKO Npu yBeJlIMYeHUNn BpeMeHu npenBaputesibHoOro
Harpesa nNpouncxoanT mncnapeHue cbmoca, YTO NPMBOAUT K yXyALEHNK CMa4nBaeMOCTU U3-3a OKUCTIEHUA
cnamnBaeMbIX HOBerHOCTeVI.

2. YBennyeHve  TewmnepaTtypbl  npeasBaputenbHoro  Harpesa.  O6blMHO  Temnepatypa
npegBaputenbHoro HarpeBa 140-160°C, ogHako gnsi 6€CCBMHLOBBIX MPUMOMHBIX MAcT OHa MOXeT ObITb
yBenuyeHa go 170-190°C. Tak kak TemnepaTypa npegHarpeBa MOBbILIEHA, CKAYOK TemnepaTtyp Mexay
3Tanom npegHarpesa v nankvu Oyget meHblle YeM B 0b6blMHOM Tepmonpodune, crnegoBaTensHO He byaeT
TakoW 3aMeTHOW pasHuubl TemnepaTyp pasnuMyHblX Y4acTKOB MevaTHOW nnaTbl, BbI3BAHHOW pasHON
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CKOPOCTbIO HarpeBa. HegocTaTok aToro MeTofa, Kak v npeabiayLiero, 3aknovaeTcs B GbICTPOM UCNapeHnm
dontoca (elle Ha aTane npeaBapUTENbHOro Harpesa), YTo CKasbiBaeTCs Ha HAOEXHOCTM Nanku.

3. TpaneuuveBugHbli  Tepmonpoduns (puc. 2).cnonb3ys Takyto dopmy Tepmonpoduns
COBpPEMEHHbIE Meyn OMMaBfeHus1 No3BONAT YMEHbLWUTbL TemnepaTypHyro pasHuly mexay 45 mm BGA
n kopnycom SO Mukpocxembl o 8°C, uTo cuntaeTcs npuemnemMbiM.

Bapuanr 1 BapwanT 2
Puc. 2.

OcHoOBHbIe TUMNbI 6€CCBUHLIOBLIX NPUNOEB
CyuwiecTtByeT 5 OCHOBHbIX rpynn 6eCCBMHLIOBbLIX MPUMNOEB:

1. SnCu Megbcogepxaline SBTEKTMYECKME MPUNOW M3HAYanbHO CO34aBanvCb AN MNanku
neyaTHbIX nnaTt BOMHOM npunosi. HegoctaTtkom 3TOro TMMa SBNAETCA BbICOKas TemnepaTypa
pacnnasneHns n xyawme MexaHn4yeckme CBOMCTBA MO CPaBHEHUIO C APYrMMM 6eCCBUHLIOBLIMU NPUMOSMMU.

2. SnAg Cepebpocogepxallmne npunon UCMosb3yloTCs B KadecTBe OECCBUHLIOBLIX MPUMOEB YXe
MHoro net. OHW MMEIKT XOpolUMe MexaHuyYeckue CBOMCTBA U Nydlle nasitoTcs YeM Medbcoaepxaliue
npunon. 3TU nNpunouM TaKke SABNAKTCA 3SBTEKTMYECKMMK, Temnepatypa pacnnasneHus 221°C.
CpaBHuTEnbHbIE TecTbl MNakkym TakKMM TUMOM MPUNOs U OBbIYHBIM  CBMHELCOAEPXALLMM  NPUMOEM
MoKasblBalOT 3HAYUTENBHOE NMPENMYLLLECTBO 6ECCBMHLOBOIO NPUMNOS MO HAAEXHOCTUN MaNKK.

3. SnAgCu CnnaB ornoBa cepebpa v MeOuM SBMASETCA TPEXKOMMOHEHTHbIM 3BTEKTUYECKUM
npunoem. OH ucnonb3oBancs 3agonro Ao nosiBneHus cepebpocogepxawero npunos. lNpenmyliectso
Takoro Tuna 3aknyaetcsa B 6Gonee Hu3konm TemnepaType pacnnaeneHus (217°C). CooTHoweHue
KOMMOHEHTOB B TakoM MpuUMnoe $BMSIeTCA MO cel AeHb npeaMeToM MOCTOSHHbIX Auckyccuid. [punown
c coctaBom 95,5%Sn+3,8%Ag+0,7Cu pekomeHgoBaH pgnsi Brite-Euram project (European Research
in Advanced Materials). OTOT NpoekT nokasarn, YTo TakoW TWN Npunos obragaeTt nydwen HageXHOCTbIo
M cnamBaemocTblo YeM cepebpo- n megbcoaepxawme 6GeccBuHUoBbIe npunon. [obaBneHwe cypbMbl
(0,5%Sb) no3sonmno npucnocobuTb 3TOT TN NPUNOS ANs Narky BOMHOW. ATOT TWUM NPUMNOS UCMOSb3yeTcs
B MPOMBbILLNIEHHOCTU Hapsiay c cepebpocogepxawmm. NpeanodteHne ToMy UM MHOMY Tuny OTAAeTcs
ncxons N3 9KOHOMUYECKMX COODpakeHUn n 06opyaoBaHNSI NPOM3BOACTBA.

4. SnAgBi (Cu) (Ge). Huskas TemnepaTypa NNaBfeHWs Takoro cnnaBa CWUMbHO MOBbILLAET
HageXHOCTb nanku. TemnepaTypa pacnnaBfieHuss Takoro Tumna Mpunos B PasfMyHbIX COYeTaHUSAX
COOTHOLUEHWIA MeTannoB konebnetca B guanasoHe 200-210°C. KomnaHusa Matsushita nogresepavna, vto
3TOT TN npunoes obnapaeT nydywen cnaMBaemocTbio cpean GeccBuHUOBLIX npunoes. [dobasneHve
Cuwu/vnn Ge ynydwaeT MPOYHOCTb MNAsHOTO COEAMHEHUs, a Takke CMadMBaemMoCTb ChavBaeMbIX
NoBepXHOCTEN MpUNoeM. 3HaunTenbHasi TEHOEHUMS Takoro Tuna npunoeB obpa3oBbiBaTb MPUMNONHbLIE
NepeMbIYKM MO CPaBHEHMWIO C APYrMMU GECCBMHLIOBBIMU NPUNOSMU MOXET ObITb YMeHbLUeHa fobaBneHnem
OpYrux npumecen.

5. SnZnBi 3TOT TMN npunoeB umeeT TemnepaTtypy pacnnaBneHus BrM3kylo K 3BTEKTUYECKUM
CBMHeLcoAepXKalluMM MpunosM, OJHaKo Hanuyne Zn NpMBOAMT KO MHOMMM npobrnemam CBSA3aHHbIM
C VX XMMUYECKON aKTUBHOCTbIO:

1. Manoe Bpems XpaHeHs1 MPUMNOMHOM NacTbl
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2. HeobxoaMMocCTb MCMONb30BaHMS akTUBHbIX (brocoB

3. YpeamepHoe WnakoBaHWe U OKCUAMPOBaHWNE

4. lMoTeHuunanbHble Npobnembl kKOppo3un nNpu cbopke

VMcnonb3oBaHme Takoro Tvna npunoes pekoMeHayeTcsa AN Narku B cpefie 3allMTHOro rasa.

Ons cbopkn 0cobo BaxHbIX YCTPOWCTB (06OPOHHAs NPOMBILLIIEHHOCTb, aBTOHOMHbIE YCTPOWCTBA)
peKoMeHOyeTCsl  UCMOfMb30BaHWE  BbICOKOKa4YecTBeHHbIX  SnAgCu  npunoeB ¢ gobaBkon  (npwm
HeobxogmmocTn) Sb. [Ona  npodeccuoHanbHOW TEXHUKM  (MPOMBILMEHHOCTb, CUCTEMbI  CBS3M)
pekomMeHayeTcs mcnonb3oBaHne SnAgCu unu SnAg OBYXKOMMOHEHTBIX 3BTEKTMYECKMX npunoes. [Ans
TEXHUKN LWIMpoKoro notpebnenns (TV, ayamo- BMAeo, oprcHoe 0OOpyaoBaHUE) MOXET MCMOSb30BaTbCSA
LWMPOKUIA Auanas3oH cnraBoB, Takux kak SnAgCu(Sb) u cnnaBoB SnAg rpynnbl. B MeHbluen creneHu
ucnonedytotca SnCu u SnAgBi npunou — wnx BbiIGop obycnosneH (HOUHAHCOBOW MONUTUKON KOMMaHWUM
(B OCHOBHOM MO OTHOLLEHUIO K Bi cogepxalium npunosim).

CerogHsi BblAAaHO MHOXECTBO NMaTEHTOB Ha cnnaBbl pa3nn4YHbIX COCTaBOB ANld 3aMeHbl CBUHLOBbIX
npunoes. He Bce cnnasbl KOMMep4ecKkue, Ho Bbl60p AOCTaToO4YHO LLII/IpOKI/Iﬁ. B HacToslee BpeMA CrnoXHo
OTBETUTb Ha BOMNpPOC, Kakow crnnaB cambli J'Iy‘-ILLII/IIZ, OHaKo Bbl60p yXe eCTb. CnnaBbl OTNMYalOTCA Kak
no Temneparype nnaelieHnd, TaK W no cMavymBaemMoCTu, MNpO4YHOCTU, CTOUMOCTW. Kaxabin np|/||'|0|?1
obnapgaet YHUKalribHbIM COYeTaHNEM CBOWCTB.

lMpu nepeBoae n3genuii Ha 6€CCBMHLOBYIO MankKy NPUXOAMUTCSA yuuTbiBaTb Lenbl psg (akTopos.
Mpunon nogbupatoT, McxoOs U3 0COBEHHOCTENW KOHCTPYKUMW YCTPOWCTBA, TOMOMOMMW nevaTHOW nnathl,
MEXaHUYeCKMX U IMEKTPUYECKNX Xxapaktepuctuk 6noka, ycnosun ero akcnnyatauumu. [lpu BbiGope
YUMTBIBAIOT TaKXe TemnepaTypy MraBneHns Npunos, HaOeXHOCTb MasHbIX COeOUHEHWUN, YCTONYUBOCTb
MOHTUPYEMbIX KOMIMOHEHTOB K TeMrnepaTtype nawnku, pasnuuus pexvMoB Npu nanke onnasneHuemM
1 BOMHOM NpUnos.

OcHoBHOM KpUTEPUA NpY BbIBOPE NpMNos — 3TO TemnepaTtypa nnasneHus. Bce npyunon no atomy
NPU3HaKy MOXHO pas3fenuTb Ha YeTblpe rpynmnbl: HU3KoTeMnepaTypHble (TemnepaTypa NraBAeHUs Huxe
180°C), c Temnepatypon nnaeBneHusi, paBHOW 3BTekTUke Sn63/Pb37 (180...200°C), co cpeaHen
TemnepaTtypon nnasnexHus (200...230°C) wu BbicokoTemnepatypHble (230...350°C). OCHOBHble TUMbI
HeccBMHLIOBBIX NPUNOEB NpuBeAeHbI B Tabnuue 1.

Tafnuua 1. OCHOBHBIE TUNLI DEeC CEMHUDEBLIX NPUNOEE

Tun Coctag (Mac. YacTH) % Tmmmlypia
nnagnesma, C

FZEORE MRS S I R GeCCBIROENEe LRy
SniBi (onoEsErCyT) Snd2Biss 135..140 (3TeRTMER])
SnAn (onoEOMHLMN) Sndd3ns2 115,120 (3TeRTMER]
Billn [ BAChn TRAHLAN] BiETAN33 107,112

HUZkomenepdinya bl Seocaiuoskle RpLNoY NG 25 MeHb) Igme kil SR b

Sn0Zn (0N 0EBLMHE) =N JSind 195...200
SnIBIFEZN (onoBOSEHMCY TLHE] S IngmBil 189..199
SniBIAN (ono B EMChYTMH IR snF0Bi20An10 143,183

CRedRe e NeRa iy nble QecoeiRYashe RRURoY
Snidg (onoeoicepebpa) Ry R 221 [(3ETEKTHER)
Sndidy (onoeolcepebpo) SrE8iig2 2. 226
SniCU (OnoEDiMERE] Sna9 307 22T [BETEKTHES)
SniAgBi (onoedcepefpo By T =na3 Siag3 SBiE 208,213
ZniAgBi (onoewcepefpO BT =na0 SiAg2BIT S 207,212
SniAgACU Sna5 afag3 5ou0 7 217 (3BTEKTHER)
SneAQICLISh S5 FrAGACU0 5Sh0 5 G222
(onoeoicepebpoiensicvpbng)

BhlcORDIeRNesa iy pHble GeccSHUnEbLE NRUROY
SniSh (oNoEBoiCY pemME) Srasrshs 232..240
SNEAY (ON0EDSE0N0TO) A0S0 2a0

HI/I3KOTeMﬂepaTyprle npunon MMeKT OorpaHn4yeHHoe NnpuMeHeHne. B nx coctaB BXxogsT, KpomMe
onoBa, BUCMYT U nHgmin. Camble pacnpocTpaHeHHble 3BTEKTUYECKUE CniaBbl — OJ10BO-BUCMYT U OJ10BO-
WMHANN. pr,D,HO oXugatb, YTO chfaBbl C HU3KOM TeMHepaTypoﬁ nnaeneHns obecnevaTt HagexHble NasiHble
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coeMHEeHUA Nnpu BbICOKMX TemMnepaTtypax aKcrniyaTtauuin. CyLLI,eCTByIOT TakKkKe orpaHn4eHua no noctaBkam
MHONA N BUCMYTA, BbICOKa CTOMMOCTb Npunoes Ha NX OCHOBE.

BonblWMHCTBO cpeaHeTemMnepaTypHLIX NPUNOEB AN 3aMeHbl CBMHLA — 3TO CIOXHbIE MO COCTaBy
cnnaebl Ha OCHOBE OrioBa C AobaeneHvem meau, cepebpa, BMCMyTa M cypbMbl. K coxaneHuto, HU OauH
U3 HUX He MOXeT MOMHOCTbI 3aMeHUTb Sn63/Pb37, y BCcex cnnaBoB Bbille Temnepatypa nnasreHus.
Haunbonee 6num3knii no cBoum cBovicTBam npunon Sn95,5/Ag3,8/Cu0,7 cerogHst ucnonb3yeTca NS nNanku
onraBneHneM Npu NOBEPXHOCTHOM MOHTaXe.

CnnaBsbl ¢ 60MbLLIMM COAEPXKaHMEM CBUHLIA UMEIOT TemnepaTypy nnasneHus okono 230°C. B atom
TemnepaTypHOM JuanasoHe MPakKTU4eCKn OTCYTCTBYIOT OECCBUHLOBbIE Mpunon Ans 3ameHbl. Cambln
[eLleBbl 3aMeHuTenNnb — 310 npunon Sn99,3/Cu0,7, KOTOPLIN pekoMeHAoBaH ANsi Navku BOMHOW NpUMost.
Hepoctatok Sn/Cu-npunoeB — BbiCOKas TemnepaTtypa nnaBneHusa (227°C gns 9BTEKTUKU) U HU3Kas
NpoYHOCTL. [MpegnoyTuTenbHbl 3BTEKTUYECKME CriaBbl, MOCKOMNbKY WX KpUCTannu3aums npoucxogut
B Y3KOM TeMnepaTypHOM AuanasoHe, Npu 3TOM OTCYTCTBYET CMELLEHUE KOMMOHEHTOB, B pe3ynbTaTe 4ero
pocturaetcsa bornee BbiCOKas HaAeXHOCTb COEAMHEHUA (MEHbLUE BEpOATHOCTb MOMYYEHUS «XONOOHbLIX»
naek).

Jlyqwmmm  ceonictBamu obnagatoT cnnaebl Sn/Ag, Yy HUX 0Gonee BbiCOKas CMa4MBaeMoCTb
W NPOYHOCTbL MO cpaBHeHUO ¢ Sn/Cu. OBTekTnyeckun cnnas Sn96,5/Ag3,5 ¢ TemnepaTypon nnasBneHus
221°C npn MCNbITAHUSIX Ha TEPMOLMKIMPOBaHUE Moka3an 6Gonee BbICOKYI HaLEXHOCTb MO CPaBHEHWUIO
¢ Sn/Pb. Mpwunon Sn96,5/Ag3,5 MHOrMe roabl ycnewHo NpUMEHsieTCs B CrielmarnbHOn annaparype.

OBTekTnyeckunn npunon Sn95,5/Ag3,8/Cu0,7 6bin nonyyeH B pedynbTate gopadoTkm 6a3oBoro
cnnaea Sn/Ag. Heckonbko neT Hasapg STOT cnnaB Obll HEM3BECTEH, MOCKONbKY npunon Sn/Ag/Cu nven
Oonee Hu3kyto Touky nnaeneHusi (217°C) no cpaBHeHMO ¢ Sn/Ag. TO4YHbIA COCTaB 3TOr0 MpMMos Mo-
npexHemy ocTaeTcsl npegMeToM ans obeyxaeHna. Sn/Ag/Cu moxeT GbITb UCNOMNb30BaH AMs MNONyYeHUs
KaK yHMBepcarbHbIX, Tak U BblCOKOTEMMNEPaTYPHbIX NPUMNOEB.

Sn93,5/Ag3,5/Bi3 umeet bonee HU3KYyl0 TemnepaTypy nnaeneHust n 6onee BbICOKYD HaOEXHOCTb
nasHbIX coeauHeHunn. CnnaB obnagaeT Haunydlen naseMoCcTbio cpean Bcex 6eCCBUMHLIOBLIX MPUMOEB.
HobaeneHve megum w/unu repmanHus kK Sn/Ag/Bi 3HauMTENbHO MNOBLILAET CMA4YMBAEMOCTb, a Takke
NPOYHOCTb NASHOIO COEANHEHUS.

Mpuno Sn89/Zn8/Bi3 umeeT TemnepaTtypy nnaeneHus, Gnuskyio K aBTekTMke Sn/Pb, ogHako
Hanuume B ero cocTaBe UMHKa NpuMBOAMT K psay npobnem. [NpunoriHble nacTbl Ha 9TOW OCHOBE MMEIoT
KOpOTKOe BpeMms Xu3Hu, TpebyeTcs nioc MOBbILEHHOW aKTMBHOCTM, MpwW OnnaeneHun obpasyeTcs
TpygHOpacTBOpUMAas OKamnuHa, nasiHble COoeAMHEeHUs noAdBepXeHbl kopposun, TpebyeTca obssaTtenbHas
NPoMbIBKa COeANHEHUI NOcre Nanku.

National Electronics Manufacturing Initiative (NEMI) pekomeHayeT onsi narku onnaeneHnem crnas
Sn3,9/Ag0,6/Cu, gna navikm BonHOM — MeHee poporue npunon Sn0,7/Cu n Sn3,5/Ag, NOCKOMbKY
BO BTOPOM crny4yae Tpebytorca 6Gonbwne oO0bemMbl NPUMNOMHOIO Martepuana. Takoro e MHEeHUs
npuaepxunsBaeTca u esponenckuii koHcopuuym IDEALS. B HacTosilee Bpemsi 3Ta opraHusauus 3aHsTa
nsydyeHuvem cnnasa Sn/Ag3,8/Cu0,76, cuutasg ero NpurogHbIM Kak Arfisi OnfaBneHns 1 nanku BOMHOW, Tak
M ANsi PEMOHTHbIX paboT.

JEIPA npegnaraetcsa Tpu cnnaea gns 3ameHbl Sn/Pb — onoso/cepebpo/menb (Sn/Ag/Cu) v aBa
cnnaBa Ha ocHoBe oroBo/cepebpo/BnucmyT  (Sn/Ag/Bi). [pyrme npou3BoguTenn paccMaTpuBaoT
BO3MOXHOCTb  MCMOMNb30BaHNSI HECKONbKMX 6eCcCcBMHUOBBLIX MNpunoes, Bkmodas Sn/Ag/Bi, ny4wuin
13 KOTOPbIX ONPEeAENUTCS B MPOLLECCE MPOMBbILLIIEHHBIX UCTbITAHWNA.

Camas nocnegHssi VIH(*)OpMaLI,VIFI npmnBOoANTCA Ha cantax I'IpOVI3B0,EI,VITeJ'Iel7I.

PesynbTaTbl NPOBOAMMbBIX BO MHOMMX CTpaHax UccrenoBaHuii FOBOPST O TOM, YTO Ha CErOAHSALLHUIA
OeHb nuaepoM B GECCBUHLOBOM TFOHKE ABMAOTCA crnnaBbl cucteMbl Sn/Ag/Cu. BoamoxHo, uyepes
HekoTopoe BpeMs OyayT HangeHbl N Apyrne cocTaBsbl.

McTouHuk: http://www.discon.com.ua/
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"IIkouaa nust 3jekTpuka. COOpHUK NPAKTHYECKHUX COBETOB 110
IKCILIYATAUUM M PEMOHTY 3JIEKTP00oOOpya0BaHuA"

Lilxoifa ST DAeKTPpHAKa

EAapREE TRasTEPENHT CoRETOR NG
FECARFATAEHS W PSMOHTY
anewTpocBopy AR ANHE

[P —

£ rars 21@ Iveavpin. Boe Conprr

ALATTRpe TR :

310 cOOpHUK M3DpaHHbIX cTaTen ¢ canTa "lkona gns anektpuka" - http://electricalschool.info/.

CopoepxaHue KHUru:

Y70 Heo6xoanMmMo 3HaTb U CTPOTO BLIMOSHATL MPY PEMOHTE ObITOBbIX MPMGOPOB M MaLLWH

Kak YCTaHOBUTb PO3ETKY
Kak YCTPaHUTb HENCNPABHOCTb B PO3E€TKax
Yto genartb, ecniv norac cBeT 1 obecrtouunnacb KBapTupa

'ae 1 Kak nckaTb TOK yTeuku npu cpabatbiBaHnm Y30
Kak ycTpaHUTb NOBpEXAeHNsI B 3NEKTPONPOBOLAKE

Kak nogknounTb CBETUNBHUK
Kak npoasfinTb CpokK CJ'Iy)K6bI JlaMnbl HAKanMBaHUA
HeMCFIpaBHOCTI/I TNIOMUHECLIEHTHBIX Namn U cnocobbl nx YyCTpaHeHusa

Kak onpenennTb NOrpeLlHOCTb 3N1EKTPOCHETHUKA
YTO MOXHO onpenenntb No CHETYUKY, KOOME pacxoda 3J1eKTpo3Heprmm

Kak noYnHWUTL pasopBaHHbIN LLHYP

Kak npoussoauTcs naika anioMmHUs
Kak onpeaenvTb AaHHbIE HEU3BECTHOro TpaHcdopmartopa

Kak npoussecTu nepemoTky 0GMOTOK KaTyLLeK Ha ApYroi poa Toka

Bce, uTo 06s13aTENBHO HAZO 3HATb npo 3asemMiieHne

Kak npaBunnbHO NOAKNIOYUTL CBAPOYHbIA TpaHCcopMaTop
Kak BkntounTb TpexdasHbiin anekTpogeuratenb B 0AHOGasHyto ceTb 6e3 nepemMoTkm

Kak npoBecTy npoBoaKy BHE NOMELLEHWS
Kak BbIGpaTb MynbTUMETpP

CkayaTb 3Ty KHUTY MOXHO 3aechb: http://www.electrolibrary.info/books/school.htm
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Korma MeHATH JJaMIIBLI B CBeTHJILHUKAX?

3ameHa namn MoOXeT ObiTb ocyulecTBlieHa TpemA cnocobamu: nHanBuayanbHoO, rpynnamm wu
KOM6VIHVIpOBaHHO. MHD,VIBVIﬂ,yaJ'IbHaFI 3aMeHa, T.e. KOorga BblKpy4YMBaeTCA neperopeswad namna u
BKpy4nBaeTCd Ha ee MeCTO HOoBasd, B OCHOBHOM NpuMeHnmMa TOJ1IbKO A5A AOMallHEro oCBeLeHNA.

Mpn 3aMeHe MCTOYHMKOB cCBeTa ANA KOMMEPYECKUX, CKMaACKMX U OMUCHBIX MOMELLEHUN Takomn
noaxopn He npumeHum. V1 BOT novemy:

e UMHouBmayanbHasi 3amMeHa namn MOXET MPUBECTM K TakoW cuTyaumu, 4to Bbl Gygete
BbIHY)XXOEHblI MOCTOSIHHO, €XeQHEBHO MEeHATb Mo OAHOW - ABe namnbl. Ecnv y Bac B nomelieHun
ncnonb3yetcsa 6onee 60 CTOYHMKOB CBETA, TO HEYAOOCTBO TaKOro noaxoda K 3aMeHe famn CTaHeT ans
Bac o4eHb owyTMMO 1 no geHbram u no BpemeHu. Npu aTom

e BONbLUMHCTBO OCBETUTENLHBIX NPUGOPOB B MOAOOHLIX MOMELLEHUSIX HAXOAATCH OYEHb BbICOKO
Ha MoTOrnKe, YTO MOXeT NoTpeBoBaTh CneLuarnbHOro «BeEpPXonasHoro» oGopyaoBaHUS.

o «CTapeHue» namnbl K CHUXEHWE CBETOBOrO NMOTOKa NPMBOAUT K TOMY, YTO paboTa aTux namn
CTAHOBMUTCS HEBLIFOAHOW: OHW, NOTPeGnAs Ty Ke, YTO WU B Havane 3Kcnnyatauuu 3MeKTPOIHEpPruto,
N3ny4aroT MEHbLUUIA CBETOBOW NOTOK, @ 3TO NPUBOAMNT K CHUMKEHMIO OCBELLEHHOCTU B NOMELLEHUN.

e [lpn neperopaHMmM namnbl Myckoperynvpylowas annapatypa, Tem He MeHee, OyadeTr no-
NPeXHeMy MbiTaTbCA €€ BKIYUTb, MPUM 3TOM MNOTPEONAs SneKTPoaHepruio. ATO MOXET MNPUBECTU K
cokpaLleHuto cpoka cnyxobl MPA 1 ero nonomke.

MmeHHO noaToMy, paGoTbl MO 3aMeHe flaMn B CBETUMbHUKAX WM WX OBCNYXMUBaHUIO HYXHO
MPOBOAUTbL MO 3apaHee MNOATOTOBIIEHHOMY MriaHy, a He No (akTy MX Bbixoda M3 cTpos. Ons aToro
HeobXxoOMMO paccunTaTb CPOK CIyXGbl flaMn, UCXoas U3 MHopMaummn 06 UX cpoke NMONesHoMn Cryxobl, U B
COOTBETCTBMU C rpadovkoM NpoBOAMTb paboTbl MO rPYNnoBOi 3aMeHe UCTOYHMKOB cBeTa. B mHTepBanax
Mexay ABYMs TpynnoBbIMU 3aMeHamy criegyeT NPOU3BOAUTL 3aMeHy TOJbKO neperopeBLlrx namm. Takoin
cnocob HasbiBaeTCs MHAMBUAYANBHO-TPYNMOBbLIM MIM KOMOMHUPOBAHHBIM.

Mpyn 3TOM CTOUT y4MTbIBaTb BaXKHbIN MOMEHT. Cpok CrnyXObl, KOTOPbIA yKasaH Ha ynakoBKe, He
BCerga COOTBETCTBYET pearnbHOMY. Tak, Hanpumep, M3 BCexX fnamn, MOryT neperopeTb, He oTpaboTtas
MOMOXEHHOrO CpoKa yKa3aHHOro Ha ynakoBke, TpeTb. PekomeHayeTcsi, B criydae neperopaHus 3-5% namn
onpeaeneHHoro Tuna oT BCEro KONMYecTBa yCTaHOBMEHHbIX flamn, MPOM3BECTN 3aMeHy BCEX Namm Takoro
e TMna BO BCEX CBETUIbHUKAX.

KomnaHnusa Philips Ha ocHOBe COOCTBEHHbIX WCCNeAoBaHMIA BblYMCAMUNA OMNTUMarbHbIE CPOKU
3ameHbl namn ( B Tabnuue: BO - BHyTpeHHee ocBeweHne, HO - HapyxHoe ocBelleHue, ' -rpynnosas
3ameHas namn, N-ngneugyansHas):

COnTuMansHas

MEPHOOMHHOCTE
rPYMNOB0A 3aMEHbI

CpenHwia cpox OOnacTe PexoseHoyemsie

THIN MCTOMHWKE CBETA
cny#bbl, YACHl  NDMMEHSHWA.  PEXMMB SEMEHB

NuHedHle NN c

TPEXCNOMHBIM CMEKTROM !

20000* BO W+ 16000

+un TL-D Super 80, 58 Br *
PTyTHBIE NaMnbi
Bl c niomaHobopom:
mwn HPL-M, 125 Bt 21000 HO Wn+r Sa00
HPL-M, 400 Bt 22000 BO H -
KomnaktHme I:
v Magter PL-T, 32 Br 11000 HO W+l EE0D
MeTannoranoreHHbIg
naMnbi = = BO B -
€ KEapuesol 20PanKoL! 20000
vl HPI Plus, 250 By 12000
C KEpaMUYSCKOU 20D0aK0L: 13000 HO r B100
n COM-T, 70 Br " - r -
vn COM-T, 150 Br
HaTpmessie namnebl B .
TWn SON-T Plus, 70 Bt - -

. 28000 HC M+ 17200
mvn SOM-T Plus, 100 Bt 33000 HO W+T 20500
HatpueBblie namns HO:
W S0OX, 30 Br 18000 HO W+ 11400 37
WHoyryrMoHHbie TN
Tan CGIL, 55 BT 100000 BO M -
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I'quemy BpeaHO UCNOJIb30BaThb JlaMnbl 6onbLue NoNoXeHHOro CpokKa 3KCl1.l1yaTaL|VIM?

MpogomkeHne UCMOMNb3oBaHUA Namn, oTpaGoTaBLUMX MOMOXKEHHbIM CPOK, NpuMBOOUT K
HexenaTternbHbIM NocneacTeus. Tak Kak ypoBeHb OCBELLEHHOCTM B MOMELLEHNN CHUXAETCH, TO 3TO MOXeT
NpuUBECTN K 3pUTeNibHOMY [OMCKOMMOPTY, NEPEeyTOMIEHMWI0, CHUXKEHWUIO NPOU3BOAUTENBHOCTM Tpyaa,
YXYOLIEHUIO CaMO4YyBCTBMSI coTpyaHukoB. Kpome Toro, B 0OTpaGoTaBLUMX MOMOXKEHHbIA  CPOK
rasopaspsigHbix flamnax (3T1o npumepHo 60-80% OT cpoka Cryx0bl) NPOUCXOANT U3MEHEeHWEe LBETHOCTU
CBEYEeHMsl, YTO MHOrAa MpOSIBISETCS CaMblM HeoXuAaHHbIM oGpas3oM. Hanpumep, MeTtannoranoreHHas
namna ¢ TensbiM XenTblM CBEYEHMEM, MOXET HayaTb JaBaTb KpacHbl UMM opaHxeBblid cBeT. Takas
CcUTyauusi MOXeT NpeACcTaBuTb BbICTaBNsSIEMbI TOBAp HE B CAMOM BbIrO4HOM CBETe.

Kakue dakTopbl cOnpoBOXAAOT NPOLEeCC cTapeHus namn?

e Y INOMUHECLEHTHbIX U Opyrnx rasopaspdaHbixX namMn Ha4nHaeTca MEeANEHHbIN, HO HEN3BEXHO
NOCTOSIHHLIW CMaj CBETOBOro NoToka.

e KIMO cBeTUNbHUKOB YMeHblUaeTCs M WCKaXaeTcs UX KpuBas cuna cBeTa M3-3a 3anblfieHus
oTpaxaTtesiel, paccevBaTenen, peLeToK, 3alMTHbIX CTEKOS1, a Takke CTapeHUst OTPaKaOLLMX MOKPLITUN U
CBETOMNPOnycKalLWMX 3N1EMEHTOB

e OcepaHve Nbifin Ha NOTOJSIKax M CTEeHaX MOMELLEHUI YXYALIAT OoTpaXKatoLwme XapakTepucTuku
NOBEPXHOCTEMN.

Bce atn (baKTOpr cnenyert ydutbiBaTb U 6paTb Ha 3aMeTKy. MoHATHO, YTO camMomy CO6CTBeHHVIKy
nomMeuwleHna nnn Bnagenbly MarasnHa 6yp,eT TPyaAHO CaMOMy COCTaBWUTb rpacbvn( 3aMeHbl NCTOYHUKOB
CcBeTa 1 crnegntb 3a ero UCnoJiHEHNeM.

MMeHHO No3TOMY Ansi CBOUX KIIMEHTOB Mbl 3Ty 006513aHHOCTL MO CBOEBPEMEHHOWN 3aMeHe namn
6epem Ha cebs. [NocTosiHHaa paboTa Mo OTCNEXMBAHMIO U CBOEBPEMEHHOMY OMOBELLEHMIO KNMEHTOB 06
OKOHYaHUK cpoka crnyx0bl namn, no3sonsieT obecnevmsaTtb 6ecrnepeboriHOe 1 Ka4eCTBEHHOE OCBELLEHME.

NcTouHuk: http://www.mdm-light.ru/
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I[liaBkue npegoXpaHuTeH: YCTPOMCTBO, TEXHUYECKUE
XapaKTePUCTUKU, IPUHIHUIILI BIOOPA, IKCILIyaTAlUS U PEMOHT

MNanisre ﬁpl.!.n’.up.luuﬂ-.-p
e =
o e T T )
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CopepxaHune cbopHuka ctarten "lMnaBkue npegoxpaHmuTenn':
[ ]

MnaBkue npegoxpanutenu MNP-2 un NH-2 - ycTpoNCcTBO, TEXHUYECKNE XapaKTEPUCTUKN
e Martepuan nnaBkuMx BCTABOK NpeaoxpaHuUTenen

e 3awmTa nnaBkMMMu npeaoxpaHnTenamMmm CUNoBbIX BEHTUNEN

lMnaBkue BblicokoBONbTHbIE npepoxpanuTenu KT, MKH, NBT B cenbckux pacnpenenutenbHbIX
ceTax
PeMOHT BbICOKOBOSbTHBLIX NPeaoXpaHnTenen

Bbibop npegoxpaHuTenen Ans 3almnTbl aCMHXPOHHbIX 3rieKTpoaBuraTenemn
Bbi6op nnaBkux BCTaBOK NpefoxpaHuTenen ang 3awmTbl BO3ayLUHbIX nuHun 0,4 kB
Kak obecneunTb cenekTMBHOCTb cpabaTbiBaHMS NNaBkUX NpegoxpaHuTenen

Kak obecneunTb CenekTMBHOCTb Cpa6aTbIBaHMH nnaBKnMX npe/:l,oxpaHMTeneVl

KanubpoBka nnaBkMx BCTAaBOK NMpeaoXpaHUTenen

Kak npon3BoanTcA O6CJ'Iy)KMBaHI/Ie N 3aMeHa npe/:l,oxpaHMTeneVl

CkayaTb 3TOT COOpPHUK CTaTe MOXKHO 3[€Cb: CKaYaTb KHUrY

.
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YBeJInueHue CPoKa C1y:K0bl KOHTAKTOPOB
U ImycKareJsien

KoHTakTopbl 1 nyckaTenu aBnstoTcA OgHUMU U3 Hanboree LWMPOKO UCMNONb3YEMbIX 3NIEKTPUYECKMX
annapaTtoB ynpasrneHus. Tak obwmn odbem Bbinycka 3TMX annapaToB C HOMUHanNbHbIMK Tokamu oT 10 go
160 A Ha npegnpusitusax obiBwero CCCP coctasun B 1991 rogy okono 18 mnH. wt., a B 2001 r — uyTb
MeHee 2,5 MITH. WT. YuntbiBas 60MnbLION CPOK CITyXObl KOHTAKTOPOB M MycKaTenen MOXHO C YBEPEHHOCTLIO
roBopwuTb, 4TO B Poccun B akcnnyatauum nx HaxogmTcs HECKOMNbKO AECATKOB MUIMOHOB LUTYK.

OcHoBHas (OyHKUMS KOHTaKTOpPOB M MycKaTenew 3aknvaeTcss B KOMMYTaLUW 3NEKTPUYECKMX
uenen, OCyLEeCTBNSEeMON KOHTaKTHO-4yroracuMTtenbHOW cuctemon 3Tmx annapatoB. Pecypc pabotbl OA
onpegensieTca  ero  MexaHuW4YecKoW U KOMMYTALMOHHOW  W3HOCOCTOMKOCTbK.  MexaHudeckas
N3HOCOCTOMKOCTL DA onpefenseTcs CTeneHbo U3HOCa ABMXYLUMXCA YacTen U y3noB, NOABepraroLLmxcs
Oe/cTBUSAM yaapa npu KOMMyTauun, U XapakTepusyeTcs KOMMYECTBOM LMKIOB BKIIOYEHUS-OTKIIOYEHNS
(BO) 6e3 Toka, BbINOMHEHHLIX annapaTtoM 6e3 3aMeHbl ero YacTen.

KommyTaumoHHass WM3HOCOCTOMKOCTb KOHTaKTOpPOB W MyckaTenen onpegensieTcs WU3HOCOM
KOHTaKTOB MOA4 [OEWCTBMEM 3NEKTPUYEeCKONW Ayrn npu KOMMyTauuum uenu ¢ Tokom. KoMMmyTaumoHHas
N3HOCOCTOMKOCTb XapaKTepusyeTcs KonmyecTBOM LMknoB BO, ocywlecTBnsieMblx A0 TakoW CTeneHu
M3HOCa KOHTaKTOB, Korga elue obecneynBaloTca HeobXxoAVMble YCMOBUSA KOHTAKTUPOBAHWSA, T.€. OocTaeTcs
onpegerieHHoe KOMMYEeCcTBO KOHTAaKTHOro martepuana u obecneunmBaeTcss 3afaHHbin  nposan [1].
KommyTaumoHHasa M3HOCOCTOMKOCTb 3aBMCUT OT pexuma paboTbl annapata. Ecnv annapat paboTtaeTt npu
TOKax MeHbLUMX HOMUHAMNBHOIO, TO ero KOMMYyTauUMOHHAast U3HOCOCTOMKOCTb YBENMUMBaeTCs, Npmbnukasach
K MeXaHW4YeCKON M3HOCOCTOMKOCTM (pUCyHOK 1). [Insg KOHTaKTOPOB U NycKkaTenewn onpegeneHsl cnegylowme
pexuMbl paboTbl (kKaTeropumn n obnactu npumeHeHuns) [2]:

AC-1 - aneKkTpone4yn conpoTnBneHna, HeMHOyKTMBHaa nnn manounHOoykTuBHaa Harpyska,

AC-3 — npsiMor nyck anekTpoaBuraTenem C KOpPOTKO-3aMKHYTbIM POTOPOM, OTKMOYEHUe
BpalLLaloLmMxcsa aBuratenem;

AC-4 —MYyCK sneKTpo;J,eraTeneVl C KOPOTKO-3aMKHYTbIM POTOPOM, OTKIHO4YeHne HeNoABUMXHbIX U
MeaneHHOo BpallakLnxcd SﬂeKTPOABMFaTeﬂeVI, TOPpMOXeHne NpoTnBOBKITIOHYEHNEM.

5‘1“:“ r r - ____:- T E

= = e -d'-'_iai"‘\

s = 4

g 10

o

g

I o1 i(2 a 4

g 10,0 100,0 300,0

HomuuansHsih pafoumi Tox, A

PucyHok 1. 3aBUCUMOCTb KOMMYTaLMOHHOW M3HOCOCTOMKOCTM nyckaTenen cepumn NMMA (1 — NMMA-3000, 2 —
NMMA-4000, 3 — NIMA-5000, 4 — NMMA-6000) OT BENMYNHBI Harpy3ku

X0oTs, KOHEYHO e, Henb3sd cuuTaTb, YTO KOHTaKTop wnu nyckatenb byaet paboTaTb TONbKO B
OQHOM OnpeaeneHHOM pexunme paboTbl, HO TaKOM MWCKYCCTBEHHbI MOAXOA MNO3BONSAET OueHuBaTb U
CcpaBHMBaTb Mexay cobol pasnuyHble annapaTbl.

B T1abnuue 2 npuBedeHbl AaHHble MO KOMMYTAUMOHHOW W MeXaHWYEeCKONW W3HOCOCTOMKOCTU
Hanboree LWWNPOKO NPUMeEHsieMbIX nyckatenen. M3 Hee BWMAHO, YTO MexaHW4yeckass M3HOCOCTOWKOCTb
KOHTaKTOpPOB M nyckatenen ot 5 go 20 pa3 6onblie KOMMYTaLUMOHHOW ANns kateropun npumeHeHnst AC-3.
Ona kateropum npumeHeHnss AC-4 3To OTHOLLEHNME elle Gonblie n MmoxeT gocturate 100.
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Tabnuua 2. I3HOCOCTONKOCTb OCHOBHBIX CEPUA MarHUTHbLIX KOHTAKTOPOB W NycKaTenen

Twn Homu- | KommyTtaumoHHas M3HOCOCTOMKOCTb B | MexaHun4eckas
nyckatens | HanbH | KaTeropuu NpumMeHeHusl, MiH. Lmknos BO M3HOCOCTOWMKOCTb,
bIRA AC-3 AC-4 MITH. umknos BO
ToK, A [VichonHenve WcnonHenve WcnonHenve

A B B A B B A B B
NME-211 | 25 3 1 0,3 0,4 0,1 0,08 16 16 5
MNMMA- 40 2,5 1 0,3 0,35 | 0,16 | 0,08 16 16 8
3000
MNMMA- 63 2,5 1 0,3 0,35 | 0,16 | 0,08 10 5 5
4000
MNMMA- 100 2,5 1 0,3 0,25 | 0,125 0,06 10 5 5
5000
MNMMA- 160 2 0,75 ]0,3 0,2 0,1 0,05 10 5 5
6000
NM12-016 | 16 2 1 0,3 0,4 0,2 0,1 20 20 10
MM12-025 | 25 2 1 0,3 0,4 0,2 0,1 20 20 10
MM12-040 | 40 2 1 0,3 0,32 |0,2 0,1 16 16 8
NMMV12-063 | 63 2 1 0,3 0,32 | 0,16 | 0,08 10 10 5
MM12-080 | 80 2 1 0,3 0,25 | 0,125 | 0,06 10 10 5
MM12-100 | 100 2 1 0,3 0,25 | 0,125 | 0,06 10 10 5
MMV12-160 | 160 1,5 0,75 |0,3 0,2 0,1 0,05 10 10 5
MM12-250 | 250 1 0,4 0,2 0,2 0,1 0,05 10 10 5

T.K. MeXaHn4Yeckast NI3HOCOCTOMKOCTb DA onpepnendeTca cteneHbo N3HOCa ABUXYLLUMXCA yacTten 1
y3noB, a KOMMYTauMOHHadA W3HOCOM KOHTakKTHOro marepuana, TO BO CKOJIbKO pa3 MexaHun4deckas
M3HOCOCTOMKOCTb annaparta Gonblue KOMMyTaLI,I/IOHHOl7|, CTOJ1bKO X€e pa3 TEXHNYECKN BO3MOXHO BbINOJIHUTb
3aMeHYy ero MU3HOCUBLLUNXCA KOHTaKTHbIX y3J10B.

CTOMMOCTb KOMMIEKTA KOHTAKTHbIX Y3M0B KOHTAKTOPOB M MyckaTenen Ha Toku go 63 A cocTtaBnset
nopsigka 50-60% oT cToMMocCTM nyckaTtensi B uernom. [Ansg annapaTtoB Oonblumnx BenuuuH (Ha 6Gonblune
TOKM) Mx gons B obuwen croMmocTu annapaTta ewe MeHble — 20-25%. CrnegoBaTenbHO, 3aMeHa
KOHTaKTHbIX Y3M0B BbIFOHA 3KOHOMUYECKM.

B annapaTocTpoeHUn WCMomb3ylTCS pasnuyHble KOHTAKTHble MaTepuanbl: Medb, cepebpo,
anoMunHWA, Bonbdpam, MeTanfnokepaMmmyeckne Ha ocHoBe cepebpa n gpyrve, oTnmyarwmeca yaenbHom
ANEKTPONPOBOAHOCTLIO, YAENbHbIM M3HOCOM, CTOMKOCTbIO K CBapuvBaHWIO U PSAOM APYrux napameTpos,
onpegenstoLwmx obnactn nx npumeHeHus. B Tabnuue 3 npueBegeHbl HEKOTOPbIE AaHHbLIE MO NPUMEHSIEMbIM
KOHTaKTHbIM MaTepuanam Afs pasfnyHbIX annapaTos.
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Tabnuua 3.
Bug 3A HomMuHanbHbIN MpuMeHsieMble KOHTaKTHbIe MaTepuanbl
TOK, A

Pene 1-6,3 OumeTtannuyeckne KoHtakTbl Cp999, Cp999+M1,
uenbHocepebpsiHble: CpHO1, CpH90 (c megHon
3aKnenkomn 3aknenoyHoro Tmna)

Pene, KOHTakTbl | 1 —10 CpKn86-14, CpKaoWn72,5, KMK-A10Mm, KMK-A11m,

BCrnomMoraTernbHoMn Luenu KMK-A30m, KMK-A31m, CpH90, Cp999+M1, CpM970

KOHTaKTOpPOB W NnyckaTenen

Myckatenn 10 - 16 | CpM02+M1, CpH90, KMK-A10m, KMK-A10m, KMK-

25 -250 A10ma, KMK-A10mab, KMK-A11m, KMK-A36, KMK-

A37

KoHTakTOopbI KT6000, | 100 — 630 Megb TIMT, «kagmueBas ©OpoH3a, [OuUCMEepCHO-

KTrNB600 YNPOYHEHHaa Meab

ABTOMaTM4eECKME 1 - 25| Megb T[MT, kagmueBass OpoH3a, pasHOpPOAOHble

BbIKMtO4aTeNn 40 - 250 KOHTaKTHble napbl: cepebpo-Hukenb + cepebpo-
Hukenb-rpaduT cepebpo- rpadumT + cepebpo-HuKenb-
rpacput

M3 Ttabnuubl 3 BMOHO, YTO B perne M Afs KOHTAKTOB BCMOMOraTenbHOW LenM KOHTaKTOpPOB W
nyckatenenm npUMEHAIOTCA KOHTaKTbl C OTHOCUTENbHO OonblWKMM copepxaHuem cepebpa. 370
obycnoBneHo HeobXoAMMOCTbI0 ObBecneyeHns HaAO4EXHOro KOHTaKTa Mpu KOMMYyTauuu HWU3KUX YPOBHEN
TokoB (0o 10 MA) n HanpshkeHuin (0o 5 B). B KoHTakTOpax, npefHasHavyeHHbIX AMS TSKenbIX pexnmon
paboTbl M 4YacToM KOMMyTaLMU [OCTAaTOYHO MPUMEHEHMSI KOHTAaKTOB Ha OCHOBE MeOu W ee ChnaBoB.
OpHako 3To HeAoNyCTUMO ANs MyckaTernemn, KOTopble MOMYT ANIMTENbLHOE BPEMS, 40 HECKOIbKUX MECSILIEB,
HaxoAWTbCA BO BKITKOYEHHOM COCTOSHMW, Hampumep, nyckatenu, ynpaBnsioliMe ABUraTtensMu HacocoB
KOHTypa OXNaXOEeHWs1 aTOMHbIX 3neKkTpocTaHuun. [loaTomMy B nyckaTenax nNpUMEHSIOTCA TOSbKO
MeTannokepaMmyeckme KOHTakTbl Ha OCHOBE cepebpa.

AHanus npoaykumMm HEeKoTOpPbIX MPOU3BOAUTENEN KOHTAKTHbIX Y3MOB Mokasar, YTO OYeHb 4acTo
NnMu:

® [IPUMEHAKTCA KOHTaKTbl HE COOTBETCTBYHOLWUNX pa3MepOB;

e TMpPUMEHSIETCA He COOTBETCTBYIOLUMA KOHTaKTHbIA MaTepuan, a 3a4acTyld BMecTo
cepebpocoaepxKallmx KOHTaKT-geTanein getanu us Meau;

e HapyLleHbl TpeboBaHMs Mo MexaHWYeckoi U TepMuyeckor o6paboTke aeTanei;

e HapyweHbl TpeboBaHMs MO ranbBaHWYECKUM MOKPbITUSAM U TEXHONMOMMW  HaHEeCeHUs
ranbBaHOMOKPbLITUN;

e He obecneunBalTCs Tpe6OBaHI/I$| Mo NPOYHOCTU NAadAHbIX UM CBAPHbIX COEOUHEHUI.

V3penns Takux npousBoauMTENEerd UMET Ha MNOPSAOK MEHbLUMA pecypc MO KOMMYTALMOHHOW
n3HococTonkocTn. bonee Toro, BhilenepeymcrneHHble hakTopbl MOrYT NPUBECTU K aBapUNHOM cuUTyauuu:
CBapuBaHWIO KOHTaKTOB B rMpouecce KOMMyTauuu, OTpbIBY KOHTakT-AeTanewn, neperpesy WU
npexaeBpeMeHHOMY M3HOCY KOHTAKTOB W, Kak CneacTBME K BbIXOOY M3 CTPOsl Kak annapaTta, Tak u
yCTpOMCTBA B KOTOPOM OH YCTaHoBneH. [1o3ToMy noTpebuTensm KOHTaKTHbIX Y3MoB cregyeT
pekoMeHA0BaTb OCMOTPUTENBHOCTL B BbIGOpE NOCTaBLLMKOB.

Ha ocHoBe Bcero Bhilecka3daHHOro MOXHO caenaTb crnefywuwie BbiBOAbI:

1. 3ameHa KOHTaKTHbIX Y3/10B KOHTakTopoB W” HyCKaTeﬂeVI TEXHNYeckn OOOCHOBaHHA WU
OKOHOMUYECKHM BbIroaHa,

2. 3ameHa KOHTaKTHbIX y3MOB NO3BOMSAET YBENNYNTL CPOK CrYXObl KOHTAKTOPOB U NycKaTenen.

ClNCOK JINTEPATYPbI

1. TOCT 2491-82. lNMyckaTenun anekTpomMarHuTHble HU3KOBOMbTHbIE. OBLUMe TeXHUYEeCKMe yCroBus.

2. TOCT 12434-83. AnnapaTbl KOMMYTaUWOHHbIE HU3KOBOSbTHbIE. OBLUME TEXHNYECKME YCNOBUS.
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ABTOpbI CTaTby:
JleoHTbeB A. H.

3aMecTuUTeNb 3aBefyloLllero OoTAeNoM CUMbHOTOYHOW KOHTaKTHOM annapaTypbl yhnpaBreHus.
B 1986 rogy okoHumn UYIY wum.YnbaHoBa no creuuanbHocTM "3OnekTpudeckue annapatbl”.
Bo BHUWNPe pabotaeT ¢ 1986 roga. C 2002 roga paboTaeT B SOMMKHOCTU 3aMECTUTENSA 3aBeAYHOLLErO
otgenom. C 2001r. obyyaeTtcs B acnupaHType M3AWU (3ao4Ho).

LsewrepT E. B.

3aBedyloWMA rpynnon OOLWIMX M WM3HOCHBIX WUCMNbITAHWA OTAENa CUINIbHOTOYHOW KOHTaKTHOM
annapatypbl ynpaeBneHuda. B 1996 rogy okoHuMn MoCKOBCKMI [OCyAapCTBEHHbIN TexHUYeCcKun
yHuBepcuTeT r.MockBa no creuunanbHocTn "PoboToTexHuveckme cuctembl U komnnekcel" Bo BHUKPe
pabotaet ¢ 1997 roma. C 2003 rogpa paboTtaeT B [AO/MKHOCTM  3aBefylLEro  rpynmnomn.
C 2001r. obyyaetca B acnupaHType MOW (3ao4Ho).

NcTouHuk: http://www.speckomplekt.ru/

TBepaoreabHbIe peie H KOHTAKTOPbI

TBeppoTtenbHble pene (Solid state relays - SSR)
fGonbwMHCTBaA (MPM  BbIMYCKAOTCA MPUMEPHO B
OAMHAKOBbIX, XOPOLIO Y3HAaBaEMbIX MPSAMOYrOfbHbIX
Koprycax pasMepoM CO CNUYeYHylo Kopobky. B
pPa3roBOPHOM a@HIIIMNCKOM SI3bIKE X MHOTrAA Ha3biBaloT
"hockey puck relays", a B pycckom — «Tabnetka». B
SSR B kayecTBe CUIOBbLIX MNOMYNPOBOAHUKOBBLIX
KNIoYen MoryT UCNOMb30BaTbCA Kak cMMUCTOpEI (triac),
Tak W, 4TO npeanoytTutenbHee, Tupuctopbl (SCR),
BKITOYEHHbIE BCTPEYHO-MapansensHo.

CumuncTtopHble SSR Kak npaBuino nmeroT 6onee HMU3KyH0 CTOMMOCTb 1 NpeaHa3HadYeHbl B OCHOBHOM
TOMbKO AN KOMMYTauUM Pe3NCTUBHOM Harpy3ku. B MOLLUHBIX TBEPAOTENBHbLIX pefie NCMOSb3YTCS TONbKO
TMpucTopbl. SSR BKIOYAKOT U BbIKMOYAKOT Harpy3ky TOMbKO B TOYKE Mepexofda CUMHycouaanbHOW BOMHbI
TOKa 4epe3 HOoMb, TakuM 00pas3oM 3HAYMTENbHO CHWXKaA OpOCKM ToKa WM WMMMYNbCHbIE MOMEXW Mpu
KOMMyTaumn. Tak Kak TBEpAOTENbHbIE pene He MMEKT MEeXaHWYECKMX KOHTAKTOB, OHU MOryT UMETb
HeorpaHM4YeHHoe KONMYEeCTBO 1 BONbLLYIO YacTOTY BKNIOYEHMI/BbIKMOYEHUA. SSR MoryT ObITh naeaneHbIM
NPOAYKTOM C TOYKM 3PEHMS HAAEXHOCTU, paboTOCNOCOBHOCTM U JONTOBEYHOCTU, €CMW NPU UX NPUMEHEHUN
BHMMATENbHO OTHECTUCb K TPEM BaXHbIM MOMEHTaM. A WMEHHO, OTCYTCTBUIO MepeHanpsiKeHun,
neperpysok no TOKy, 1 NpeBbIeHUs TemnepaTtypbl. [anee OyaeT pacckazaHo O TOM, Kak usbexaTb 3TuX
dakToposB.

TBepOoTenbHble pefnie 4acTo MCNOMb3YyHTCA B MPOMbBILSIEHHBIX CUCTEMax ynpaBleHus
anekTpoHarpeBaTensiMM (COBMECTHO C peryndtropamu Temnepatypbl), ONd Mycka anekTpogsuratenen
(bnarogapsi  xopowlen CcrnocobHOCTM  BblAEpXMBaTb  KpaTKOBPEMEHHbIE
MycKOBbl€ TOKM), B KOMMbIOTEPHbLIX CUCTEMax ynpaeneHus (bnarogaps
MWUHMMarnbHOMY YNpasnsowemMy curHany), BKNOYEeHWE/BbIKNOYeHe namn
OCBeLLeHNs (KoMMyTauus Npy nepexoae Toka Yepes HOMb YBENUYMBaeT CPOK
cnyxbbl namn) U Ansa ApyrMx 3agady ynpasreHWs Harpyskow pasfnyHoro
Tuna. lMpu ncnonb3oBaHun SSR B cucTeMax ynpasneHus TemnepaTtypow,
MOryT o6ecneunTtb KOPOTKWM LMKIT BKI/BbIKI, YTO 3HAYUTESNbHO MOBbILIAET
TOYHOCTb PerynupoBaHuUs U yBENUYMBAET pPecypc HarpesaTernen 3a cyeT
COKpallleHuss Tennosoro yaapa. Hanpumep, ans HarpesBa Ha 25% MOXHO
3apatb Takonm umkn: 0.05 cek Bkn, 0.15 cek Bbikn, 0.05 BKA, .... 3TO
COOTBETCTBYET TOMYy, 4YTO 3 nepuvopa HanpskeHus Bk, 9 nepuopos
HanpshkeHus BbIkN, 3 BKM, 9 BbIKM, .... Takum obpa3om nponyckas MosiHble
nepuoapbl HanpsPKEHWS U KOMMYTUPYS Harpy3ky Mpu nepexoge Toka yepes

OHU
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HONb, NOMEexXu He TreHepupyrTcd, a MOLWHOCTb Mf1aBHO HapacTtaeT 6naro,u,ap;| MHepumm TennoBblX
npoLeccos. HarpeB npouncxogunT crabunbHo 6e3 konebaHuin, npu HM3KOM TenrnoBOM HaMNpPAXeHUnU, 4YTo
6J'IaFOI'IpI/IF|THO CKa3blBaeTcA Ha CpoKe CJ'Iy)K6bI HarpeBaTesibHOro afieMeHTa.

TeeppoTenbHble koHTakTopbl (Solid state contactors - SSC). Korma TtBeppoTtenbHoe pene
BbINyckaeTcs B cOOpe C paguaTtopoM, a MHOrA4a U C BEHTWUMSITOPOM M MPELOXPaHUTENSAMU, Kak eguHoe
3aKOHYEHHOE M3J€enne, OHO YacTo Ha3blBaeTCs TBEPAOTENbHBIM (MMM SMEKTPOHHBLIM) KOHTaAKTOpoM. YacTo
B 9TUX U3LENUSAX MCMONb3YHTCA GECKOPNYCHbIE TUPUCTOPLI, CO34aHHbIe No rmbpuaHon TexHonorun (DCB)
C MPsIMbIM HaHeCeHWeM MeOM Ha KepaMUYeCcKyrd OCHOBY, YTO 3HaYUTENbHO yrydllaeT Tennootaady 3a
cyeT OonbLIOW NIoLaam NOBEPXHOCTM YMna M NOTHOIO KOHTaKTa C pagnatopoM. Tak e KOHCTPYKTUBHO
3MNEKTPOHHbIE KOHTaKTOPbl OT pene MOXeT OTnu4YaTb Hanuyne 3nekTpobesonacHOro KreMMHUKa Wu
npucnocobnernus ana moHTaxa Ha DIN-peliky. Bnarogaps aTuM 0COBGEHHOCTSAM M KOMNAKTHbIM pa3mMepam,
TBEpPAOTENbHbIE KOHTAKTOPbl MOXHO ObICTPO M yaobHO MOHTUPOBATL B anekTpolkady, ycTaHaBnmBas uUx
BMMOTHYO Apyr K apyry Ha DIN-perike.

B cuctemax ynpaBneHus HarpeBoMm TBEPAOTENbHbIE KOHTAKTOPbl MOTYT NPUMEHATHCS COBMECTHO C
MIK, MK, MAO-koHTponnepamn, reHepupylowWMMN BKI/BbIKIT CUrHam HanpsbkeHUst MOCTOSIHHOMO  Unn
nepemMeHHOro Toka.

"MiHTennekTyanbHble" TBepAOTENbHbIE KOHTAKTOPbl. OTO Takue 9NeKTPOHHbIE KOHTaKTopbl,
KOTOpble  AOMOMHUTENIBHO MMEKT  OUarHoCTUYeckne W/MnM  KOMMYHUKaLMOHHbIE  BO3MOXHOCTMW.
[OunarHocTnka MOXeT BKMYaTb B Ce0S KOHTPOSb HEMCMPAaBHOCTU TUPUCTOPOB, OTCYTCTBME HArpysku,
00pbIB NpegoxpaHuTens, neperpeB M npoyne npobnembl. MHTennekTyanbHble KOHTaAKTOpbl 3TO OOAUH U3
cambIX ObICTPOPACTYLUMX CErMEeHTOB Ha pbiHKE CWUIIOBOM KOMMYTALMOHHOW TexHMkM. OHWM  LIMPOKO
BHEOPSIOTCS B KPYMHblE MPOEKTbl, HEOOCIyXMBaeMble aBTOMaTUYECKME CTaHLMMK, a TaK XXe B CUCTEMbI
yOaneHHoro yrnpaeneHus arekTpoHarpeBaTensaMmmn n anekTpoaBuraTensmm.

MpumeHeHne SSR: Kak nsbexatb NepeHanpskeHns, neperpysky no ToKy n neperpesa

TBep,EI,OTeJ'IbeIe pene He WMEKT OBUXYLNXCA MeXaHU4YeCKUx
Mpaghuk cCHUMEH LT HOM. MOKE

meepdomensHeX pene Folek SSR yacTtewn, u, cnegosaTernbHO, HeT NpUYNH Ona nx mexaHnm4deckoro
8 FF8UCLMOC MU OM MeMrepamy pel kopmyca NOBPEeXOJeHNA U N3HOCA. OpHako, TpaaULUMNOHHbIE TBepOOTENbHbIE

(*Cl 1 . T pene (kak u gpyras COBPEMEHHasl 3NEKTPOHMKA) MOryT ObiTb
| | paspylleHbl OT BO3OENCTBUSA Tpex JloKanbHbIX  (PaKTOPOB:
nepeHanpsikeHns, Neperpyskn no Toky (B TOM 4ucne K.3.), u
neperpeBy M3-3a HeJoCcTaTouMHOro oTeoAa Tenna. Ecnm Bbl yuteTe
3TM Tpu dpakTopa, To Bbl cMoxeTe u3bexaTb NoAaBNSIOLLErO
BONbLWIMHCTBA OTKA30B NP 3KCMyaTaluuMmn TBEPOOTENbHbLIX pene.

MepeHanpsieHUe CO CTOPOHbI ANEKTPUYECKON CeTH

Ha Bcex npoMbIWSIEHHbIX MNpegnpuaTuaX MOryT  BO3HUKaTb
KonebaHnsi HanpsKeHUs B SNEKTPUYECKOM CeTM u3-3a nycka wu
OCTaHOBa COCEOHUX 3NEKTPOMNpPUBOLOB, WHAYKTUBHOW Harpysku,
| ANEKTPOMEXAaHNYECKUX KOHTAKTOPOB (KOMMYyTauus 6e3 KOHTpons
| nepexofa TOKa 4epe3 HOMb MOLLHbBIX Harpy3ok), OTKMYeHUs
O 10 15 20 25 30 35 40 (A) CTAHKOB M MexaHu3MoB 6e3 MCMoNb3oBaHUSA  Hagmnexallmx
H ot e A BB TP 0700380 T 2718 HE (*)I/IﬂprOB, MOLLHBIX  TUPUCTOPHBIX PEerynAaTtopos ¢ (ba3OBb|M
TOK ynpasrneHuem, n T1.4. OTO co3[aeT MUKOBbIE NEpPEHANPSKEHNUS Ha

He (pUNbTPOBAHHOM YacTW 3JNEKTPUYECKON CceTun, Hanpsamyro
nuTarLLen TBepaoTernbHbIE pene u UX Harpysky.

M EC. JOTVCT HMLE TEMIE PETY P KOpIyY Ca

BonbwKnHcTBO coBpeMeHHbIX SSR  #n  SSC  wmMmewT BCTPOEHHbIE CXeMbl 3alMTbl  OT
nepeHanpskKeHnsl, a TaK e AO0CTaTOYMHO BbICOKMM (3-12 KpaTHbIA) 3anac NpPOYHOCTM MO MrHOBEHHOMY
nepeHanpsbkeHnto. Hanbonee adekTnBHbIE CXEMbl 3aWuUTbl OT MEpPEeHanpsikeHUs UMET  Tpu
PYHKLUMOHamMbHbIX YpOBHSA: ocnabneHve + 6nokupoBaHve + ynpaBneHve aktusauuen. BHyTpeHHun
aTTeHoaTop ocnabnsetr NWMKOBYHD BOSMHY MepeHanpshkeHusl, nogaBnAs NepBOHayarbHbI  KOPOTKUN
UMNYNbC NepeHanpskeHst 3a cYeT YBENMYEHUsI ero AnUTENbHOCTU, YTO MeHee paspyLumTenbHo. 3aTem
nobaensieTcs xecTkun 6apbep 3anvpatowero HanpsbkeHus: 480-800 B (gna SSR ¢ nutaHuem 220B) mnu
800-1400 B (gns SSR ¢ nutaHuem 380B). Janee paboTtaeT koHTyp 3awmtbl SSR oT npsimoro npo6os,
KOTOPbIA MOXET MPOU30WTU B TEYEHUE MIHOBEHHOIO MepeHanpsbkeHnsl. Yepes oguH wnu aBa nepvoga
nuTarolero HanpshkeHuss SSR  BOCCTaHOBUTCS M CMOXET MNpodoikuTb paboTy. Ecnm B Bawwmx
NPOW3BOACTBEHHbIX YCMOBUSIX TBEPAOTENBHOE pere MOOBEPXKEHO YacTOMy BO3AENCTBMIO MOBLILLIEHHOMO
HanpshKeHusl, TO MOXeTe AOMNONHUTENBHO NOCTaBUTb BapUCTOPbI Ha cMnoBble TepMmuHanbl SSR. 3T1o bygeT
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YeTBEPTbIM YPOBHEM 3aLUMTbI OT NepeHanpsikeHnsi. OcobeHHO pekoMeHaYeTCs yCTaHaBNMBaTb BapMCTOpbI
npu npumeHeHnn SSR ans nycka anekTpoasBuraTenen u/wnu npu OTCYTCTBUM B TBEPAOTENbHOM perne
BCTPOEHHON CXEMbI 3aLUWTbI OT NEPEHanPsKEHUS.

Meperpy3ka no Toky

MHorve TBepAOTENbHbIE penie MMEKT BHYTPEHHUE KOMMOHEHTHI, 3aBbllEHHble MO rabaputam,
fbnarogaps Yemy OHM MOTYT BblAEPXUBaATb KpaTKOBPEMEHHbLIE TOKOBbIE MEpPErpy3ku, Takme Kak nycKOBOW
TOK Nlamn HakanueaHus U Opyrmx nogobHbix Harpy3ok. Hanpumep: n 25 A n 40 A TBepaoTenbHble pene
MOXHO [OCTATOMHO HagexHo 3awmtnte 50 A I*T npegoxpaHuTenem, BCreacTBME KOHCTPYKUMM C
3aBblleHHbIMN rabaputamun. HoBas pgupektmBa (EN60947-4-3, gelcTByeT ANt HOBOW MPOAYKLMM,
npoussogmmon ¢ 2002 roga) TpebyeT oT TBepAOTENbHBIX pene cnocobHocTu BeigepxuBaTe 20% TOKOBYIO
neperpysky npu paboTe Ha WHOYKTUBHYK Harpysky ¢ koadpduumeHTtom MowHoctu 0.8. Tak, Hanpumep,
HoBble TBepgoTenbHble pene FOTEK ESR 1 HPR cepuin nonHOCTLIO yaoBNeTBOPAOT BCeM TpeboBaHMAM
CE EN60947-4-3 6e3 Kakumx-nmbo LONONHUTENbHbLIX UNbTPOB. HO noxanyincra, nvmente BBuay, 4TO,
HEeCMOTPS Ha TO YTO BCe TBEpPAOTENbHbIE pene NpoxoaaT Tect Ha 20% neperpysky no Toky (Harpyska 60 A
ansa SSR 50 A), Bbl gormkHbl BCEIMOA npoekTupoBaTth Bally YCTaHOBKY C 3arnacom Tak, YToObl pabounii Tok
Harpy3ku HE npesbiwan 80% oT HOMMHanbHOro Toka SSR B yCTaHOBMBLLUEMCS pEXMME Npu TemnepaType
okpyxatowen cpeabl 40 0C. 3to 80%-0e npaBuno nomoraeT ynpexaaTb U3MEHEHWst COMpPOTUBMNEHUS
Harpysku, TOKOBble (ryKTyaumu, WM, B KOHEYHOM CYeTe, NpoAafieBaeT CPOK Chyxkbbl M rapaHtupyet
HadeXHylo 1 6e30TKa3Hyto paboTy BCEX KOMMOHEHTOB YCTAHOBKM.

TennoBas neperpy3ka

[ns GonbwMHCTBa TBEPAOTENbHbIX pene AencTByeT TpeboBaHme, YTO TemnepaTypa OCHOBaHWS
SSR He pgomkHa npeBblwaTb 6onee 80 OC. [ns obecneveHns 3TOro ycrnoBusi MOryT notpeboBaTbesi
OOMNONHUTENbHbIE TEMMOOTBOASALWME YCTPOUCTBA. Tak, Hanpumep, nNpu Toke Harpy3ku Gonee 5 A,
TBEpOOTENbHbIE pene AOMKHbI YCTaHaBNMBATLCA Ha paguaTop C MCNOMb30BaHMEM TEMNOMNPOBOASLLEN
nacTbl, 3anosiHsALWeENn BO3QYLUHbIE MNYCTOTbl MEXAy MOBEPXHOCTbI0 pagnmaTtopoM U OCHOBaHUE
TBEepaoTensHoro pene. [pu Toke Harpy3ku ©Gonee 20+25A moxeT noTpeboBaTbCs WCMONb30BaHWE
BeHTUNsTopa. HekoTopble cepun TBepaoTenbHbiX pene, Hanpumep, FOTEK ESR u HPR, wumetoT
BCTPOEHHYIO 3alUuTy OT MpeBbllUeHUa TemnepaTypbl, KOTopas OTKMNoYaeT TBepAoTenbHoe pene npu
TemnepaType Tupuctopa csbiwe 120 rpagycoB Llenbcus, nepesanyck — npu TemnepaTtype Hwxe 110
rpagycoB Llenbcus.

OnekTpoHHble KoHTakTopbl IC Electronic, wncnonbaywowme rmbpugHyto TexHonormio (DCB)
MOBEPXHOCTHOrO MOHTa)a C NPsIMbIM HAaHECEeHVeM Meau Ha KepamMU4ecKytd OCHOBY, UMEKOT MUHMManbHOe
TennoBoe CONpOTMBIEHME OT TUPMUCTOPa A0 pagmnaTtopa. 3a cyeT Yero umetoT bonee KOMNakTHbIE pasmepbl
N BO3MOXHOCTb MIIOTHOro MoHTaxa Ha DIN-perike. OHM UMEIT O4YeHb HU3KME NoTepu MoLHocTK: 1.2 BT Ha
amnep B ycTaHoBuBLUeMCH pexume. OBbluHble TBepAoTeNbHbIe perne nponssogdar tenna Ha 50% - 75%
BonbLe. Nomumo aToro anekTpoHHble koHTakTophbl IC Electronic moryT paboTtatb 6€3 CHMKEHNS MOLLHOCTU
npu Temnepatype okpyxatwen cpeabl 0o 40°C, B TO BpeMs kak B0MbLUMHCTBO TBEPAOTENbHbIX pene —
Tonbko Ao 20 nnu 25°C. [ns HUX Tak e CyleCcTBYET onumMoHanbHbli gatumk (UP62) 3awuTtel oT TennoBon
neperpysku, KOTOPbIA YCTaHaBMMBAETCA B CneumarnbHbIA CHOT Ha KOpnyce KOHTakTopa v pasMblkaeT CBOM
KOHTaKT npu npeBblleHNN TemnepaTtypbl paguatopa 3HadeHus 90 OC (nepesanyck NpuU CHWXEHUK
TemnepaTypbl npumepHo o 30 0C).

B 3aBeplueHMe K cka3aHHOMY O 3alLMTe OT MepeHanpshkeHWs, Neperpyskn no ToKy U neperpeea,
HY)KHO OTMETUTb, YTO MOHTaX TBEPAOTENMbHbIE PENe U KOHTAKTOPOB AOSKEH BbIMOMHATLCA TOJSBKO
KBanMULUMPOBaHHLIM MNEepPCcoHaNoM B COOTBETCTBME C HaUMOHamNbHbIMKM CTaHgapTamMy M npasunamu
TexXHUKN BesonacHocTU. KOHEYHO, AOMKHO ObITb YYTEHO M TO, YTO JOOON SMEKTPOTEXHUYECKUIA NPOAYKT
MOXET BbINTU U3 CTPoSA B Nntoboe Bpemsd. Taknm oOpa3om, BCE YCTAHOBKU AOMKHbI OblTb pa3paboTaHbl ¢
ncnonb3oBaHMeEM yCTpOVICTB 3alMTHOIO OTKIKOYEHUdA, Kak aBTOMaTU4eCKoro, Tak
W py4Horo.

PagunaTtopbl Ans TBepAoTenbHbIX pene

Cunosoi NonynpoBOAHMKOBBIN nepekrnioyarLwmMin  3rneMeHT B
COBpPEMEHHOM TBEpAOTENbHOM pene MMeeT  MHOTFOCMOWHYI0  CTPYKTYPY,
cocTosyto mn3 depegywouwmxca P n N cnoes, BblpallleHHbIX Ha KpeMHUEeBOW
noanoxke. OHW oOpasytoT Kpuctann Tupuctopa. Kpuctannel moryt ObiTb
pasnMYHbIX Pa3MepoB, PACCUYUTAHHBLIX Ha Pa3NUYHyl0 cuny Toka. Hanpuwmep,
kpuctann pasmepom 0.25 x 0.25 OoNMOB MOXET MPUMEHATLCA ANS Harpysku
50A, a 0.5 x 0.4 gionma - gns 125A. Bce TBepaoTenbHble pene npu pabote
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BblAENSOT TENSO BCNEACTBME NPAMOro nageHus HanpsbkeHus Ha PN-nepexogax kpucrtanna. Belgensemas
TemnepaTypa cocTtasnsieT npumepHo 1.2°C Ha amnep nponyckaeMoro Toka. M3nuwku Ttenna AOMmKHbI
OTBOAMTLCS OT KpUCTanmna, MHa4ve OOormKeH ObITb aAekBaTHO CHIDKEH TOK Harpy3kn TBEpOOTENbHOIo pere.

Ons oTBoga Tenna OT TBEpAOTENbHOIMO pene, B MEPBYD oYepenb, NPUMEHSIOTCS pagnaTtopbl,
KoTopble 3a cyeT OonblUOK oxnaxaawlen NoBEepXHOCTM obnagaeT XopowWMW TensonpoBOSAWMMU Y
pacceuBaloLLMMK cBoNCcTBaMu. [pyMeHeHne paanaTopoB NO3BOMSAET HArpyXkaTtb pene 6onbMMy TOKamu.
O PEKTUBHOCTL OXNAXAEHUS PaguaTopoM, KpOME ero KOHCTPYKLUKW, BO MHOTOM 3aBUCUT OT TeMnepaTtypbl
N CKOPOCTM [OABWXEHMS BO3AylwHOro noToka. [lpu Bbibope unm pacdeTte
pagmnaTtopa Hago obsisaTenbHO PyKOBOACTBOBATLCSA Kak TOKOM Harpysku, Tak
M MakcMmarnbHOW TemnepaTypon OKpyxawlen cpegbl. HepgoctaTouHoe
BHUMaHue K 3TUM getandam MOXeT npmuBecTu K HeuncnpaBHOCTU
TBEPOOTENBHOIO pene u gaxe K nonHomy ero paspyweHuto. o 90% Bcex
np06ne|v| aKcnnyataunn TBepaoTesibHbIX pene HanpaMyr CBA3aHO C
HEeJOCTaTOYHbIM €ro OXnaxaeHuem.

Mpwn Harpy3ke mMeHee 2-4 A, Tenno MoXeT ObITb paccestHo camum KOpnycom
TBepaoTensHoro pene. MNMpu anutensHon Harpyske 6onee 4 A Heobxoanmo
ucnonb3oBaHWe pagumartopa. Paguatopbl Ons TBepAOTENbHbLIX perne MoryT
UMETb PasfUYHY0 KOHCTPYKLUMIO U Mfowadb OXMaKOaloLwen MOBEepXHOCTW, pasfu4YHbIA matepuan wu
reomeTputo pebep, a Tak e KoNM4ecTBO nocagoyHbix MecT nog SSR. TennooTBogsLwas n paccevsarowasi
CMoCcoBHOCTb antoMMHMEBOIO NNCTa TONLWMHONK 1/8" ¢ pa3nnyHONM NnoLiaablo NOBEPXHOCTU CrieayoLwas:

12" X 12" = 288 KkB. AOMIMOB OTKPbITOM MOBEPXHOCTU = NpuMepHO 2.1°C Ha BT n3bbiTouHOro Tenna
(2.1 C/W)

15" X 15" = 450 «kB. gonmoB = npumepHo 1.5 °C Ha BT usbbitouyHoro Tenna (1.5 C/W)
18" X 18" = 648 k8. gronimos = npmumepHo 1.0 °C Ha Bt n3bbitouHoro tenna (1.0 C/W)

Uem Hwmxe 3HauveHve C/W, Tem nydwe oTBOA4 W paccemBaHue Tenna pagvaTopoM, C y4eToM
Tpebyemon BeHTUNAUMM U TeMnepaTypbl OKpyxawlen cpedbl. Hanpumep, ecnu TBepaoTenbHoe pene
reHepvpyet 45 BT Tennma npu HanuuuuM paguatopa c Tennoortsogom 2.1 C/W, TO TemnepaTtypa
BHYTpPEHHEro kpucranna pene yesenuuutcs Ha 94.5°C Bbllle TemnepaTypbl OKpyxatowen cpefpbl. [Npu
TemnepaType okpyxawuwen cpeabsl 40°C,
BHYTPEHHWI  KpucCTann  Harpeetcsa Ao
134.5°C. MakcumansHo-gonyctumas
TemnepaTtypa pAns Kpuctanma Tupuctopa
cocTtaBnsetr obOblMHO 125°C, HO B uensx
BesonacHocTn He pekomeHayeTcs
npeBbiwate 115°C. Ecnu oxnaxgarowemy
BO34yWHOMY  MOTOKy  Oyayt  mewartb
BrimskopacnonoxeHHoe obopygoBaHue, unu
npousouaeT  yBenuueHue  TemnepaTypbl
OKpy>KatoLLewn cpensl, unu ecnu
TBEpAOTeNnbHoe pene He OygeTr wuMeTb
[0CTaTo4YHO NJIOTHOMO KOHTaKTa C paguaTtopoMm, TO JOMOMHUTENBLHO NOTPeBbyeTcs CHMKEHME TOKa Harpysku
TBEPAOTENbHOIO perne. TBepAoOTENbHOE perie HW Korga He [OOJMKHO YCTaHaBnMBaTbCA B 3aMKHYTOW
obrnactn 6e3 OABMXEHMS BO3OYLUHOrO NoToKa, a TakkKe Ha MIacTUKOBOW MMM MOKPALUEHHOW MOBEPXHOCTMW.
PagnaTtop gomkeH ycTaHaBnMBaTbCA C BepTUKamnbHbIM pacrnorioxeHvem pebep, Tak 4YToObl BO3gyx OT
BeHTUNATopa Mor 6ecnpensaTCTBEHHO NPOXOAUTb BOONb HUX. KOHTaKTHbIE MOBEPXHOCTU TBEPAOTENBHOIO
pene v pagnartopa AOMKHbl OblTb POBHBIMU, YACTLIMU, HE OKUCIIEHHBIMU U HE MOKPbITEIMU KPACKOW.

MaTepuan paguatopa

Jlyywmmmn maTepnanamu Ansg U3roTOBMEHUS paguaTopa SBNATCA 3051070, cepebpo, meab U
anoMuHUA.  [nsi NpOMBILLNIEHHOrO MNPUMEHEHUA anlMUHUA - aBRsieTCss Hanbonee 3KOHOMMUYECKU-
adhpekTuBHbIM. 10 CpaBHEHWO C anMuHMeM, cTanu noTtpeboBanock 6bl B ABa pasa Oonblie, a
Hep>kaBeloLlen cTanm B YeTbipe pasa bonblue Ans AOCTUXKEHUSI TaKOro e oxnaxaatolero acddekra.

TeHHOHpOBOAﬂLLIMe nacTbl U NPOKNaAaKn.

CunukoHoBas TennonpoesoasdLllada nacrta AoJiKHa OblTb HAaHeCeHa Ha MeTannu4eckoe OCHOBaHWe
pene npexae ero yCtaHOBKM Ha paaunatop. Terlnorlepep,aqa 3aBUCUT OT TOJNWWMHbI HAaHECEeHHOro CcrioA
nacTbl, ero ogHOPOAHOCTU U OT MIIOTHOCTU NpuneraHna perne K pagnaTtopy. Mbl pekomMmeHgyem HaHOCUTb
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OfHOPOAHbIV cnow nacTel TonwmHon 0.002", n 3atarnBaTb 06a KpenexHbix BUHTA ¢ ycunuem 10 dyHTOB
Ha AonM. Hago umeTtb B BUAy, Y4TO YeM TOrLe Crouv TEMnnonpoBoasLwen nacTel, TEM XyXe Tennootaada.
Ecnu ncnonb3yetcs cyxasd TennonpoBOAsLLAs MPOKnagka, YCUnme 3aTsbkkM BUHTOB AOIMKHO ObiTb 20-30
dyHTOB Ha atoviM. Cyxasi TennonpoBoAsLlas Npoknazka, nokasaHHas Ha pucyHke, npeacTtaBnsieT cobow
ONTUMWU3NPOBAHHBIN CIION BbICOKO3((EKTMBHOrO TENONPOBOASALLErO KOMNAayHAaa.

Mepbl NpefoCTOPOXHOCTH

Ocoboe BHMMaHue crnegyeT yaoenutb ycTaHoBke Oonblioro konmmyectBa SSR B orpaHM4YeHHOM
npoctpaHcTBe. Kaxgoe TBepooTenbHoe pene Mo  BO3MOXHOCTM  [OJDKHO  MOHTUPOBATbCA  Ha
uwHaMBuayansHom paguatope. [lpu rpynnoBoM MoHTaxe SSR Bcerga pomkeH obecneymBaTtbest
Hagnexawun TennooTBo4 CO CBOOOAHLIM MMM MPUHYAUTENbHBIM [OBWKEHWEM BO3dyxa, WHaye nog
Harpyskon nMpousonaeT TennoBoe camopaspylleHue perne. Ha npaktuke, ecnv TBepAoTeNnbHbIE pene He
UMEIOT LITaTHOW 3aliMTbl OT TEMMOBOW Neperpysku, Mx TemnepaTypy MOXHO KOHTPONMPOBaTb MPOCTbIM
crnocobom, ycTaHOBMB Tepmonapy nof KpenexHbld BUHT. Ecnv Temnepatypa He npesbiwaeT 45 °C npu
HOpMarnbHbIX YycrnoBuax akcnnyatauun, SSR pabotaeT B onTumanbHOM TennoBoM pexume. Ecnu
TemnepaTtypa Bbllle 3TOrO 3HA4YeHUs, TO HEOOXOAMMO CHWM3UTb TOK Harpyskum wnv npumeHWTb Gonee
3O (PEeKTUBHYIO CUCTEMY OXMaXAEHUS, HAaNpPUMep, NPUMEHUTb BEHTUMATOP UNKU yBenuunTb paguaTtop. Ecnu
TemnepaTtypa BHyTpeHHero kpucrtanna SSR gocturHeT TemnepaTypbl 115 - 125°C, oHO MoOXeT ObiTb
OKOHYaTenbHO MOBpeXAeHo. TennoBble Mpobrnembl ABAAKTCA KYMYNSATUBHbIMKU, HeoOpaTMMbIMU U
paspywutensHbiMu. [pu TpeboBaHWM nNPOM3BOAWTENSA OrpaHUYUTL TemnepaTypy OCHOBaHuUS, Ans
YMpOLLEHNA METOAMKM BblOOpa CUCTEMbl OXMaXKOEHWs NMPOM3BOAMTENWN B KaTarorax NpuMBOAST TUMOBbIE
peweHns Ha ©0ase TMMOBbLIX PagMaToOpOB WM BEHTUIATOPOB. Hanmpumep, Ans BbiOOpa OXMaK4aroLmMX
ycTponcte ans  TBeppoTtenbHbix pene Fotek (SIPIN) SSR m TSR MOXHO pykoBOACTBOBATbCA
HWKenpuBeLeHHON Tabnuuen:

Mopenb Kon-Bo OnvHa Makc. Tok Harpy3ku Makc. Tok Harpysku
pagwaTtopa / nocaaoyHbIX pagunaTopa (6e3 BeHTUNATOPA) (c BeHTUNATOPOM)
BEeHTUNATOpaA mMecT

HS-50 OpHo SSR 50Mm 20 A -

HS-50H OgHo SSR 50Mm 10A -

HS-100 OBa SSR 100MMm 20A 30A

HS-100H [Ba SSR 100MMm 18A 25A

HS-150 Tpu SSR 150Mm 20A 40A

HS-150H Tpu SSR 150Mm 20A 25A

HS-200 YeTbipe SSR 200mm 20A 50A

HS-200H YeTbipe SSR 200mm 20A 30A

TSR-100 OpgHo TSR 100MMm 20A 30A

Mepbi 3aWwmThl / aneKTpuyeckne nomexm

SSR, Kak npaBuno, He YyBCTBUTENbHO K BHELUHUM 3MEKTPUYECKUM
nomexam, 3a WCKINIOYEHMEM CriyyaeB, KOrga OHU [JeWCTBYIOT BO BpeMs
pasBUTUA YPE3MEPHO BbLICOKOTO TOKa Harpysku. OObIMHO cOOW u3-3a NMoMex
HOCUT BPEMEHHbIN XapaKTep, Takown Kak BKAoveHne SSR, korga oHO OOMMKHO 4
6bITb BbIKMIOYEHO, U HaobopoT. Mo cBoW Mnpupode 3NeKTpuyeckme nomexu | &
HOCAT CryyaiiHblil xapakTep. Hanpumep, OHW MOMyT BO3HMKATb B MOMEHT |
Pa3MbIKaHWUSi MEXaHUYECKUX KOHTAKTOB B LIENW MUTAHWS MOLLHOM Harpysku ¢ b
obpasoBaHueM Oyru, u T.4.

Momexu, 6onee nM3BECTHbIE, KaK 3NEKTPOMarHMTHoe mnsnyveHue (EMI),
MOryT OKa3blBaTb BJIUAHUWE Ha 0cobeHHOo YyBCTBUTEJIbHbIE YaCTU CXeMbl SSR, Takne Kak TUpPUCTop.
BctpoeHHas cHabbepHas RC-uenouyka, nogknioyeHHas napannensHO Bbixody 3ddekTuBHO nogasnset
nomMexun, 0cCO6EHHO B HU3KOYACTOTHOM AmManasoHe.

BapucTtopbl

Bapuctopbl 6binn paspaboTaHbl NMpUMEPHO B oAHO Bpems ¢ SSR, u BnocneacTtsuy cranu
HageXHbIMY KOMNaHboHaMW AN TBepAOoTenbHbIX pene, obecnedynBas WMX 3almUTy OT psda BpedHblX
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BO34eNCTBMI. BapucTopbl MOryT MCMonNb30BaTbCA cnegylowum ob6pas3oM: NogkmoyeHHble napannenbHO
nUTaloLLEMy HanpsbkeHWo, OHW NOAABMSANT BHELLUHME BO3L4EWCTBUSA OT NepexofHbIX MpoLeccoB CO
CTOPOHbI 3MNEKTPUYECKON CETU; NMOLKIOYEHHbIE NapannensHO Harpyske, OHW NOAAaBMAIT BO3AENCTBUS OT
nepexoaHbIX MPOLECCOB CO CTOPOHbLI HAarpy3ku; n Hambonee YacTo, napannensHo SSR ans 3awmTel ero ot
BCeX nepexogHbix npoueccoB (o1 L1 go T1). B nocnegHem criydae Bapuctop MoxeT ObiTb yaobHo
CMOHTUPOBaH HEMNOCPELCTBEHHO Ha cunoBble krnemmbl SSR. Bapuctopbl 3¢pdeKTMBHO MCNONb3oBaTh C
TaKoOW Harpyakom, kak TpaHCcopmaTopbl U MMMYIbCHbIE UCTOYHUKN NUTaHWUS, rae NUKoBblE BbIOPOCHI He
MOryT ObITb MOMMOLLEHbl CaMMM TpaHcOopMaTopoM M BO3BpallatTca obpaTtHo B ceTb 4epe3d SSR.
Wcnonb3yembin B COOTBETCTBME C MACMOPTHBIMW AAHHBIMUW, BapucTOp, Hanbonee BEPOATHO, NEpPEXMBET
COMpshKEHHOE C HuMM obopygoBaHve K obecnevnTt SKOHOMMYHYK 3awmTty SSR. OpgHako BapucTop
noasepxeH "M3HoCy" Npu NOCTOAHHOM BO3AENCTBUN HA HEro nepexoaHbIX rnpoueccos. [1oaToMy Hanu4yve B
SSR TpexypoBHEBOMW 3aliMTbl OT MnepeHanpskeHus ocnabnseT HeraTMBHOE BNUSIHME W Ha BapuCTOp,
npoanesas ero pecypc. lNpumeHeHne BapuUCTOPOB OYEHb PEKOMeHAyeTcs npu ucnonb3oBaHumM SSR gns
nycka anekTpoaBuratenen, a Tak e ecnu BGMM3M Ha OOHOM NMHMM NUTaHUs ¢ SSR pacnonoxeHsl
MOLUHbIE ABuUratenu C npsMbIM  MYCKOM. HekoTopble npouM3BoAMTENU BKNIOYAKOT BapuUCToOpbl B
KOMMMNeKTauuio TBepOOoTeNbLHOro pene, Hanpumep, 3nekTpoHHble KoHTakTopbl IC Electronic umetor
BCTPOEHHbIE BapUCTOPbI.

MakcumanbHbIA KpaTKOBPEMEHHbIN TOK

O4yeHb HeMHorMe Tunbl Harpy3knm SSR MOXHO Ha3BaTb CMOKOMHbIMW. Bpocku Toka, Hapsagy ¢
NSIOXON CUCTEMOW OXITaXXAEHUS, ABMNSATCS Hanboree YyacTon NnpnymHon oTkasoB SSR. YacTble neperpysku
Takoro poga MOryT Cepbe3HO COKpaTuUTb CpoK cnyxbbl SSR. [llostoMy npu paspaboTke HOBOro
nNpunoxeHnsi, 6bino 6bl pasymMHO TwWaTenbHO MWCCNeAoBaTb XapaKTEepPUCTUKM Harpy3kM Ha npegmet
BO3HWKHOBEHWSI MIHOBEHHbIX TOKOBbIX neperpy3ok, u Bolbupate SSR ¢
meep domenkH bix pene Foek S5R COOTBETCTBYIOLLUMM 3arnacoM MO MOLLHOCTM, KOTOpoe Obl yCTOMYMBO
paboTano ¢ NyckoBbIMW N YCTAHOBMBLLUMMUCS 3HAYEHUAMU ToKa. Tak xe
BaXHbIM (QaKTOPOM ANA TUPUCTOPHBLIX YCTPOWUCTB SABNSAETCA Takasd
XapakTepucTuka, Kak CKOpOCTb HapacTtaHuusi Toka (di/dt). Bonbwoe
3HayeHMe 9TOro napameTpa MoXeT npuBecTn K paspyweHuto SSR.
BonblWKMHCTBO TBEpOOTENbHBIX pene crnocobHbl Belgepxatb  10-
KpaTHbI OT HOMWHArNbHOrO MWKOBLIN TOK B TEYEHWE OOHOro nepvoga
MUTAIOLWEro HanpshkKeHus. Ho Hy)XKHO OTMEeTWUTb, YTO MEepPErpyskn Takon
BEMWYMHbI JOMYCTUMbI OrpaHWYeHHOE YMCIo pa3 - Ansa OonbLUMHCTBA

| :l pene B cpeaHem 100 pas B TedeHme BCero cpoka akcnnyataummn. Kpome
1 == :..%-‘F ———————=  TOrO, M3-3a MHOrOKpaTHOro Gpocka Toka MOXeT OblTb KpaTKOBPEMEHHO
R T Tl noTepsaHo ynpasrneHue pene. ATO 3HAYWT, YTO HEBO3MOXHO GyaeT

i : | BbkmounTb SSR BO Bpems AeiicTBMS MUKOBOTO TOKA M HEKOTOpoe

1 ||| | i !| | | BpemMsa nocrne Hero. TupuUCTOp [OOMKEH BOCCTAHOBUTb  CBOMO
1 10 100 1000 3anuparollyto  cnocobHocTb U gonyctumyro  TemnepaTtypy PN-
LT HOCTE I Y EOTO TOK nepexodoB [Ansi BO3BpalleHUMs B CBOE YCTOMYMBOE COCTOsiHME. 3TO
(IO TR HAT R 11 BpeEMS MOXeT COCTaBNATb HECKOSbKO CekyHA. Takune neperpyskm MoXXHO

JonyckaTb NWLb B Ype3Bbl4YaMHbIX CUTYaLUMAX, U HU B KOEM CITy4ae OHU
He OOIMKHbl ObITb YacTbH LUTATHOrO pexmnma paboTbl 00opyaoBaHUs. OTO AOMKHO ObiTb YY4TEHO Mpu
paspaboTtke. TBepaoTenbHble pene, NpeaHa3Ha4YeHHble 418 KOMMyTauun noctosiHHoro Toka (DC) 06blvHO
HEe WMENT TaKoW Meperpy3ovHOr CnocoBHOCTU, Tak Kak HOMWHan
BbIXOOHOrO TpaH3ucTopa OObIYHO paccynTaH Mo MakCUMarnbHOMY
anutenbHomy Toky. DC SSR pomkHbl ObiTb HageXHO 3aluMLLEHbl
BHELIHMMM ObICTPO OTKMYAKWUMN  UNN  TOKOOrpaHUYMBaOLWLMMM
YCTPOMCTBaMW, Tak Kak Npu ANUTENbHOM NpoTeKaHUM CBepXToka pene
MOXET BbITU N3 CTPOS.

MnaBkue npepgoxpaHutenu I>T

BbicTpoaencTBytoLLme "MonynpoBoaHMKOBbIE
MpenoxpaHuTtenu" saBNATCA €4MHCTBEHHbIM HaAeXHbIM CpeaCcTBOM
3alMTbl TBEPOOTENLHOrO perne OT neperpy3ok no Toky. Bnarogaps
Yype3BblYalHO HM3KOMY BpeMeHMu cpabaTtbiBaHWsi (OKOMO 2 MC) OHM He
MO3BOMSAT TOKY KOPOTKOrO 3aMblKaHUS pas3BMTbCA OO0 BENUYUHBI
paspylleHus  MOonynpoBOAHWKA. JTOT  TUM  NpedoxpaHuTenen
[OCTaToO4HO AOPOrOCTOSILLMI, HO OHU AENCTBMTENBbHO obecneynBatoT
nonHyto 3awmty SSR OT BbICOKMX TOKOBbIX MEPErpy3ok uM ObICTPO HapacTalwux TOKOB KOPOTKOro
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3aMblkaHus, korga crnaceHme SSR vmeeT nepBocTeneHHoe 3HadeHue. Xapaktepuctuka 1T nossonsieT
npaBunbHO BbIOpaTb HOMMHAN NMaBKOro npegoxpaHutens ana  3awutel SSR. 310 6Gasoas
XapakTepucTuka, onpefensiolas CKOpOCTb OTKMoYeHMst SSR B 3aBUCMMOCTM OT BENMYMHBI TOKa.
BonbwnHcTBO SSR  wmMmelT B cBoel cneundmkauum 3HadeHne napametpa I?T. [pu  BbIGOpe
NPefoXpaHNTENsa Hado PYKOBOACTBOBATbCA TeM, 4ToObl ero 3HadeHue I°T Obino MeHblle, yYem 12T
TBEPOOTENbHOrO pene Ana Takoh e ONUTenbHOCTW. HekoTopble NpouM3BOAMTENM  U3HAYanbHO
KOMMIEKTY0 CBOW TBEpAOTENbHblE perne ObICTPOASNCTBYOWNMN NPeaoXpaHUTENsIMA, Hanpumep, cepun
SSR-F n ESR+ komnaHum Fotek nmetoT B cBOEM cocTaBe npegoxpaHuTtenu Bussman.

Opyrve Tunbl  3aWMUTHLIX YCTPOMCTB, TakMe Kak aBTOMatudeckue BblKMwoyatenm (c
3NEKTPOMarHMTHON CXeMoW pacuenneHus) nnvm obbldHble «MedsieHHbIe» MNNaBkve NpegoXpaHuTenn He
MOryT pearmpoBaTtb AOCTAaTOYHO GbICTPO Ha TOKM KOPOTKOIo 3aMblKaHWSi U HE PEKOMEHAYIOTCS AN 3alnThbl
SSR!!l ABTOMaTU4eckMe BbIKMOYATENN MOIYT YCTaHABMNMBATLCHA TOMbKO B Ka4yecTBe OOMOSNTHUTENbHbIX
YCTPOWCTB 3aluMTbl NPOBOAOB CETW OT HarpeBa W BO3ropaHuMsi B COOTBETCTBME C HaLUMOHaNbHbIMU
npasunamu anekTpobesonacHoCTU.

Haunbonee ypoOHbl AN NPUMMEHEHMS1 3aKOHYEHHble cucTeMbl SSR+pagmaTop+BeHTUNATOP+
ObICTpOAENCTBYIOLNE NMABKME NPEAOXPAHNTENM + BCTPOEHHAs 3alLMTa OT TEMNOBON neperpysku. B Takown
KOMMMeKTaLmm BblMyCcKaloTCs HOBble TBepaoTenbHble Mmoaynu ESR+ komnaHuu Fotek.

Oco6eHHOCTU NpuMeHeHnsa SSR

TBepaoTenbHbIE perie B OTNNYME OT INEKTPOMEXAHUYECKMX MMEIOT HEKOTOpble O0COOEHHOCTU B
paboTe C HEKOTOPbIMU TUMAMN Harpy3ku. AT ocobeHHOCTM HeobXxoaMMOo yunTbIBaTh Npu Bbibope SSR.

MHayKTUBHaA Harpyska

Harpyska, umetowasa HebOomnbLUyt0 WMHOYKTMBHYIO COCTaBIISOLY0, HanpuMmep, HeKoTopble BuAbl
namn, obblMHO He oOKa3blBaeT 3HauuTenbHoro adpdekra Ha paboTy TBepOOTENbHbLIX pene U MOXeT
paccmaTpmBaTbCA Kak pe3uctuBHasl. B TO Bpems Kak SMneKTpoOMarHUTHble YCTPOWCTBA, TakuMe Kak
TpaHcdopMaTopbl, APOCCENUN (PeakTopbl), NN ANEKTPOMArHUTHbIE KaTyLUKU MOTYT CYLECTBEHHO BMUSTH
Ha paboTy SSR. BbICOKOMHAYKTMBHAA Harpy3ka MOXeT co3aaBaTb H6onbLune nukoBble Gpockn Toka, u SSR,
COOTBETCTBEHHO, AOMKHO BbIONPATLCS C CYLLECTBEHHLIM 3anacoM Mo TOKy.

KommyTauusa TpaHcdopmaTopoB

O6bl4HO TpaHcdopMaTopbl acCOLMMPYIOTCS C YpPE3BblYaHO BbICOKMMMK MUKOBLIMU BbliGpocamu
TOKa, 0COBEHHO B pexume HacbiweHunsi. CTaHaapTHble SSR ¢ BKMOYEHWEM NPU NEPexXone HanpspKeHus:
yepes HOMb MOFYT TONMbKO YCyrybuTb 3Ty BO3MOXHOCTb, W NOTPeOYHOTCS chneumanbHble Mepbl
npenocTopoxxHoCT. OcoBEHHOCTL BbIKMOYEHUSs SSR Npu HyneBOM Toke MUHUMU3NPYET nNpobrnemy, HO He
MOXET MOJSIHOCTbIO MpenoTBpaTuTb ee. C MpakTUY4ECKOM M SKOHOMMYECKOW TOYKW 3PEHMS HaUmMyudLnM
BbIOOPOM MOXET ObITb CTaHOApPTHOE TBEPAOTESNIbHOE perie CO 3Ha4MTEeNbHbIM 3anacom no Toky (ao 10-
KpaTHOro), 4Tobbl yCTOMYNBO BblAepKMBaTb UMMYIbCHbIE TOKM NEpPerpysKku.

KommyTauus anektpoaBurarenemu

IOvHamunyeckass Harpyska, Takasi kak ABuratenu, corieHouabl, W T.4., MOXeT co3gaBaTb
crneunduryHble Npobnembl Anst TBEPAOTENbHbIX pene. OHM UMEKT AOCTAaTOYHO BbLICOKMM U 3aTsKHOW
MYyCKOBOW TOK, MOTOMY YTO UMMEAaHC MX OOMOTOK B HEMOABWXKHOM COCTOSIHUM OObIYHO OYEeHb HUBKWNA.
Korga poTop BpallaeTcs, To co3gaeTcs obpatHas O[C, koTopas cHuxaeT Tok. Ho Ta e camas obpaTtHasi
OC mMoxeT cyMMMpPOBAaTbLCA C MPUKNaabiBaeMbIM CETEBLIM HaNpshkeHNWEM U CO3[4aBaTb NepeHanpsikeHve
Npv BbIKMIOYEHUN ABuratensi. bonbLWMHCTBO METOAOB 3alnThl TBEPAOTESNbHBIX pPene, ONUCaHHbIX Bbille,
NPMMEHUMO U AN ABuratenen. Ho HyXHO 3amMeTuTb, YTO MepeHanpsbkeHuWe, Bbi3BaHHOE EMKOCTHbIM
yOBOEHVMEM Hanpsbkenus unu obpatHon SOC gBuratenss He MoxeT OblTb 9deKTVBHO NogaBreHo C
MOMOLLBIO CPeACTB OrpaHMyeHns NepexodHbIX NpoLEeccoB. TakMe orpaHnYuTeny, Tak BapucTopbl 06bIYHO
npeaHasHadeHbl AN BbICOKMX, HO KPaTKOBPEMEHHbBIX OPOCKOB HaMpsKeHWs, U MOryT ObiTb BbiBEAEHbI U3
CTPOSsi OT ANUTENBbHOIO BbICOKO3HEPreTMYecKoro Bo3aencTBusi. [MoaTomy BaxHO, 4TOObl SSR Obino
BbIOpaHO C y4eTOM BCEro AuManasoHa BO3MOXHbIX BO3[AEWCTBUA, KaK BbICOKOrO MYCKOBOIO TOKa, Tak U
ONNTENBHOTO NepeHanpsikeHns.

KOMMYTaLIMﬂ namn

XapakTepucTuka MycKOBOro Toka flamn HakanvBaHus nogobHa XapakTepuUCTUKE MakCUMarbHOro
KpaTKOBPEMEHHOIO TOKa TUMPUCTOPOB, MpUMMeHseMblx B SSR, genas ux nogxogawuvmun Apyr Apyry.
TUNUYHBIA MrHOBEHHbIA 10-KpaTHbIA TOK NpW 3anycke famrbl U3 XOMOAHOTMO COCTOSIHUSI COOTBETCTBYET
neperpysoyHorn cnocobHoctn GonbwmHcTBa SSR. BHuMaHue! He pekomeHgyeTca npumeHsatTs SSR ans
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KOMMYyTauMn pPTYTHbIX, ryOpecLUeHTHbIX WM paspsgHbiXx namn. Ho npu HeobxooMMoCTu Takoro
ucnonb3oBaHusl, SSR AomkHbl ObiTb BbIOpaHbl C CYLLECTBEHHLIM 3aMacoM MO TOKY W HaMpsiXeHuio 1
npegBapuTenbHO NPOTECTUPOBAHbBI HA CNOCOBHOCTL paboThl B JAHHOM MPUIIOXKEHUM.

B cTtatbe ncnonb3oBaHbl MaTepuarnsl ¢ canta komnaHum «Power-io» (CLUA).

UcTounuk: http://www.stoikltd.ru/

be3aBapuitHas U 3ppeKTUBHAA
IKCILIyaTaAlUs YCTPOMCTB KOMIICHCAIIMM
PEAKTUBHON MOIITHOCTH HU3KOI'0
HaNPsIKEHU A

B. Hukonaes, znagnwiii koncmpykmop 00O "Iuepzusa-T'"
HeKOTOpre pasMbIlWNIeHNA U coBeTbl ANA 3HEPreTukKoB.

Bonpoc TexHM4eckoro peLleHust KOMMEHCALUN peakTUBHOW MOLUHOCTM, KaK COCTaBHOW U
Ba)XKHENLLEN YacTu YNyylEeHUs KayecTBa 3MeKTpocHabXeHus npeanpusTvs, COCTOUT M3 OBYX OCHOBHbIX
yacTen: BbIOOp TMNa U MOLLHOCTM KOMMEHcaTopa 1 opraHv3aumsi ero akcnnyatauun. lNpaBunibHO BbiIOpaTh
KOMMeHcaTop- 3TO elle nongena: Becb addeKkT oT yctaHoBkMm YKPM OygeT yTepsiH, ecnu B pesynbTaTte
€ro HernpaBW/IbHOM HACTPOWMKM U OBCNy>XMBaHWUSI YCTPOMCTBO ObICTPO BbIMAET M3 cTposs nnbo Oyaget
paboTtatb HeapeKTMBHO. YTO e BNuseT Ha cpok akcrnyataumm YKPM u kak cgenatb ero paboty
BesaBapuiiHon? B 3ToN cTaTbe Mbl OCTAHOBMMCS Ha CaMbIX 3HAYMMbIX hakTopax, BAUSAIOLWNX Ha paboTy
Hanbonee pacnpoctpaHeHHbix YKPM HanpspkeHus 0,4 kB, ¢ aBTOMaTU4EeCKMM peryrnMpoBaHUEM W
3ANEKTPOMEXaHNYECKUMU KOHTaKTopaMm, ncnonHenns YXJi4.

MpaBunbHbLIN BbIGOP YMcna CTyneHen perynimpoBaHus.

Bbl noctpounu cyTouHbIN rpadvk NpeanpuaTns, paccynTany 1 Bbibpanu MOLLHOCTb YCTPOWCTBA
KoMneHcaumn. BosHukaeT BOMpoC - Kakoe 4UCro CTyneHen BbiOpaTb Npu onpefeneHHON MOLLHOCTU
KomneHcaTtopa? [encTBMTENbHO, €CNU pacyeTHas MOLLHOCTb KomneHcatopa, Hanpumep 300 kBAp, TO
Habop CTyneHewn perynupoBaHusl, B TOM YNCNe CTaHAApPTHO NpeanaraemMbiii MPON3BOANTENAMU, PasHbIi: 6
ctyneHen no 50 kBAp, nnn 4 no 50 kBAp n 4 no 25 kBAp, WUT.O., BO3MOXHbI pa3Hble BapuaHTtbl. OBbIYHO
npoussoguTenn YKPM npegnaratoT HabupaTtb MOLHOCTb, OPUEHTUPYSACH Ha CTaHOApPTHblE COOTHOLUEHMS,
Hanpumep 1:1:2:4:8. Ho kakaa pasHuua, cnpocute Bbl: pasBe 310 BnunAeT Ha 9PEPEKTUBHYIO WU
©esaBapuiiHyto paboty YKPM? B Tom To 1 geno, 4To BeibOp “Beca” CTyneHen perynmpoBaHns onpenenseT
[Ba OCHOBHbIX hakTopa:

1. Cpok akcnnyataumm KOHOEHCATOPOB.
2. To4HOCTb KOMNeHcaumn.

Ha cpok akcnnyataumm KoHAeHcaTopa, KOHeYHO, BRMAKT ewe pan (akTopoB, Ha KOTOPbIX Mbl
OCTaHOBUMCSI HWxe. B gaHHOM e cryyae SICHO, 4TO 4Yem Oonbllue CTyneHen perynmpoBaHus U 4Yem
MeHbLUe “BecC” HamMMeHbluel cTyneHu, Tem adpdektuBHen pabota YKPM. Ho Torga pesko Bo3pacTaeT
ctoumocTb YKPM n ee pasmepbl. Kak e ObiTb? OnTUManbHOe KOMMYECTBO CTYMNEHEN perynvpoBaHus
onpefensieTcs Ha OCHOBaHWK:

1. XapakTepa rpadka Harpysku, T.e. BENIMYMHbI M CKOPOCTM Ero U3MEHEHMsI.

2. HeobGxoamMmocTu paspsga KoHaeHcaTopa CTyneHW Mexay BKIodYeHusMu go makc. 10% ot
HOMMHAmNbHOIO HaNPSHKEHUS.

Heobxogumo yuutbiBaTbh, YTo YKPM nocTaBnsawoTCs, Kak NpaBuio, C perynaropaMu, y KOTopbiX
BenvMyMHa napameTpa “BpemMs perynuposaHus” B obnactn “HegokomneHcauun” u “nepekomneHcaummn”
yctaHoBneHa 180 cek.(no ymonyanuto). C 3TUM nepuogom CTyrneHn OyayT nepeknio4vaTtbCs, ecrnu
BbIMOJIHEHbI CrieytoLne yCrnoBus:

1. Cos @2 < Cos ¢p7 3nech: Cos ¢p2 u Cos ¢p71 — TeKyImuid U TpeOyeMbIii KOCHHYC;
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2. Ql-Q2: QK

3nech: Q - Tpe6yeM0e 3Ha4YeHMe MOLLHOCTM ans KomneHcaumn; Q, — TeKyuiee 3HadeHue
NOAKIMOYEHHOMN peaKTMBHOVI MOLLHOCTU, Qk - MOLHOCTb HaMMEHbLLIEN CTyneHun perynmpoBsaHuA.

Bpemsa perynupoBaHus, Kak npaBurio, YyMmeHbllaeTcd (C pasHbiM  anropyutMOM Y  pasHbIX
npounssoanTenen perynsatopos) B 3aBUCMMOCTU OT TEKyLLEeN OWnBKN perynmpoBaHus, T.e. pasHuLbl Mexay
TpebyembIM 1 TeKyLWMM 3HaYeHVeM MOAKMIOYEHHOW peaKTMBHOM MOLLHOCTU. Hanpumep, B peryndropax
NOVAR -1106/1112/1206/1214 oHO cokpaliaeTca nMbo NponopuuoHanbHO KBagpaTy OTHOLUEHUS OLNMGBKM
perynupoBaHusa K BeNWYMHE HaWMEHbLUEW CTYNeHu perynvpoBaHud, Nubo JMHEMHO OT YyKa3aHHOro
COOTHOLUEHMS.

BO3paCTa|'0LLI,aF| ombka perynnpoBaHna MOXeT CHU3UTb 3TO BpeMA 40 MUHUMaAllbHOro 3Ha4YeHusa —
5 cek. Ecnu xe owwmbka perynmpoBaHna MeHbLle, 4eM MOLUHOCTb HauMeHbLLEN CTyneHun perynmpoBsaHud,
TO BpeMA perynmpoBaHnA yBenn4nBaeTca B 2 pasa, a npn MeHee 1/2 BENMYMHBI MOLLHOCTN HaUMEHbLLEN
CTyneHun — nepeKmoHean?l HeT.

CnepoBaTtenbHO, CyllecTByeT nNpsMasi 3aBUCUMOCTb  MEXAy  KONIMYECTBOM  CTyneHemn
perynupoBaHusl, nx “BecoMm” M xapakTepoMm rpadwvka Harpysku: yem Oonble dnykTyaums rpaduka
Harpysku, Tem bonbLue TpebyeTcsi CTyneHemn perynMpoBaHus ¢ HaumMeHbLMM BecoM. Maro Toro, BO3MOXHO
notpebyetcs M MpPUMEHEHME BMECTO paspsgHbiX Pe3UCTOpPOB paspsgHbiX ApPOCCEnen u, BO3MOXHO,
KOpPEKTUPOBKa MOMyyYeHHoW pacyeTHon mowHocTn YKPM B CTOPOHY yBenuyeHusi. OTO HYXHO Ans TOro,
4TOObI NPV HaMbonbLNX PNYKTyaumax rpadumka Harpy3ku NOAKMYanMCb pas3psbkeHHble KOHAEHCaTopbl; B
NPOTMBHOM Clny4ae n3-3a GrIOKMPOBKU NOBTOPHOTO BKMOYEHUs (No ymonyaHuio fo180cek.) perynuposaHue
npakTUyYeckn npekpawaeTcs u TpedyemMblil KOCUHYC He JOCTUraeTcs.

TemnepaTtypHbin pexum YKPM.

MoppepxaHve TemnepatypHoro pexvma YKPM B cooTtBeTcTBMM C  TpeboBaHusMM  ero
“PykoBoacTBa Mo aKkchnyataumm” — Takke OOWH U3 KPUTUYECKMX (pakTopoB. McTouyHukamu Tenna B
YCTaHOBKE SABMNAOTCS (MO KONMYECTBY BblAENAEMOro Tenna):

- oUNbTPOBLIE OPOCCENMU;

- KOHOEHCATOPbI;

- NNaBKNe BCTaBKy;

- KOHTaKTHble COeAUHEHUS], MPOBOAA W LUMHBI;
- KOHTaKTOopBbI.

OkcnnyaTauMOHHbIN CPOK KOHAEHCATOPOB OYEHb CUMbHO 3aBUCUT OT TemnepaTtypbl. CoBpeMeHHbIe
KOHAEHcaTopbl, Kak MpaBuro, COOTBETCTBYHOT TemnepaTypHoMy knaccy -40/D — T.e. BHYTPEHHNAS
TemnepaTtypa KoHOeHcaTtopa He AorpkHa npesblwaTb +55 rpag. Lenbcus. CoBpeMeHHble ycTponcTsa
KOMMeHcaunn, Kak npasmnno, UMeT CUCTEMbI MPUHYAUTENBHOIO OXMNaXaeHUs (BEHTUNSALUMM) B KOMNAKTHBIX
MOAensax C NAOTHbIM MOHTaXXOM W B CTaHAAPTHbIX anekTpoLukadax o6bemom 0,96 ky6.M. C MOLLHOCTbIO OT
300 kBAp. Bce ocTarnbHble U3roTaBnMBalTCA C ECTECTBEHHON BeHTUNAUMen. NMoatomy npu Bbibope MecTa
yctaHoBkm YKPM Hago 4yeTko npefcTaBnsiTb, NPW KakOW TemnepaType OKpyxatlollen cpefbl oHa Oyget
pabotaTb, MOXeT nOTpebyeTcsi OOMOMHUTENbHOE OxNaXaeHue ycTaHoBKM. Kpome TOro, KOHCTPyKUUS
YCTaHOBKM KOMMNeHcaumm oba3aTeneHO npegnonaraeT, yTo:

1. KoHgeHcaTopbl pacnonoXeHbl Nog 4poccenamu.

2. Bce cunoBble COeOMHEHWSI BbLIMOSTHEHbI MPaBUIIBbHO, C HYXXHOW KOHdwurypauuen obxuma
KOHTaKTHbIX Mnb3 M TpebyembiX MOMEHTOB 3aTsbkku, Onpeaensiemblx npeanpusaTueM-usrotoButenem
KOMMoHeHTOB. [pumep npucoeguHeHus koHTakTopoB Benedikt&Jagger nokasaH Ha Puc.1:
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min)

MpAEUNbHAR KORHH DAL HA HenpaeunbHaRA K OKBMYNaLHA
0GHHMA TMNb3bI DB HME THNb3bI

3. Ecnn yctaHoBka mMoaynbHas, TO MOAYNW xenaTenbHO COeAMHATbL He MOCneaoBaTenbHO (T.e. B
TaKOW KOHCTPYKLMUWN BbINOMHAETCS Kak Obl “COOPHBIA” LUMHHBIA MOCT ), @ NOAKMYaTh UX K KOHCTPYKTUBHO
OTAENbHO BbIMNOSIHEHHOMY LUMHHOMY MOCTY. Takas KOHCTPYKUMS ucnonb3dyetcs B MoayrbHeix YKPM OO0
“OHeprua-T”. Huxke, Ha Puc. 2,3,4 nokasaHbl COOTBETCTBEHHO MOAYMb MOCMneAoBaTeNbHOr0 CoeAUHEHNs,
mMoaynb Ans pekoHcTpykuun YKPM OOO “OHeprua-T” u yctaHoBka komneHcaumm Ha 400 kBAp OOO
“OHeprusa-T” ¢ oTAENbHbIM LUMHHLIM MOCTOM:

Puc. 3
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Pwuc. 4

[eno B Tom, YTO MpW MNOCNEAOBATENIbHOM COEAVHEHUU MOAYrel HarpeB MepBbIX KOHTAKTHbIX
COEAVHEHUI OYeHb BENUK, K TOMY K& UX YWCMO yBenMdmMBaeTcsl novTu B 2 pasa. Owmnbkoi aBnseTcs u
COeVHEHMWE B XTyThbl CUNOBLIX NPOBOAOB — AenaTh 3TOro Henb3s!

Kpome Toro, Ha pasorpeB KOHOEHCATopoB GonblUOe BMAMSHWE OKa3biBaeT CreKTparbHbI COCTaB
Toka. Bce coBpemeHHble perynatopbl, Kak MpaBuio, MMEKT 3almTy OT BIIUSAHUSA BbICLUMX F@PMOHUK,
KoTopas cpabaTbiBaeT npu goctuxeHnn CHL ( koaddpuumeHTa Harpysku KOHOeHcaTtopa rapMOHMKamm)
3HayeHns 133% -a10 npegenbHO gonyctumasi BenuumHa no crangapty EN 50160. Ho, k coxaneHuio,
YacTo 9Ta 3awWwmuTa He noknyaetTcs — pJdeno B TOM, YTO 3Ta 3awmra perynatopa  MoxeT
ObITb aKTUBMPOBaHa Ha OTKMIOYEHWE WM Ha CWrHan, KOTOpbIi CHMMAaeTCs C OOHOIO W3 BbIXOAOB
perynsatopa,obLero ana Lenoro psga aBapuinHbIX COCTOSHUA.MIHOr4a 3TOT BbIXOA MNepenporpamMmmupyroT
Ha NoAKMoYeHne eLle OAHOW AOMNOMHUTENbHOW CTYNeHW, Npu 3TOM OTKMYaeTca u curHanusaumsa no CHL.
3awmTa gomkHa 6biTe 0653aTenbHO akTMBUPOBaHa Ha OTKIoYeHue!

Xopowo, ecnnm B CXEeMe YCTaHOBKM €CTb aBapWUWHbLIA TEPMOKOHTaKT C AOCTaTOYMHO OonbLunmM
TMCTEePE3NCOM, BKIIOYEHHBIV B LieNb MMTaHUS perynsatopa U yCTaHOBMNEHHbIN B BEPXHEN YaCcTW YCTaHOBKM:
Torga npv OOCTWMKEHWWM Temnepatypbl 6nuskon kK kputmyeckon (0bbi4HO 3TO +45 rpag.) uenb NUMTaHWs
perynstopa pa3pbiBaeTcsi U BCE KOHAEHCATOPbl OTKMYAKOTCS; NOCe MOHWXKEHUS TemnepaTypbl KOHTaKT
3aMblkaeTcs U NpoLEecC perynnmpoBaHns HaunHaeTCcs CHOBa.

ﬂeperpysl(u MO TOKY U HanpsiHXeHuto.

Bo3MoXHble neperpy3ks Mo TOKYy M OpPOCKM HaMpshKeHUs1 TakkKe COKpaLLlarT CPOK CryXObl
KoHaeHcaTtopoB. KoHaeHcaTopbl AOMKHbI BblaepXueaTb, cornacHo IEC 831, makcumanbHO OOMYCTUMBINA
CBEpXTOK He Oonee 1,5 OT HOMMHaNbLHOrO TOKa. 3HayYeHME MaKCUMarbHO [OOMYCTMMOrO CBEpPXTOKa
YUUTbIBAET COBOKYMHOE BMSIHWE FAapMOHMK, OPOCKOB HampshKeHus u KonedaHum emkoctn. MakcmmarnsHO
JonyctuMble 6pocku HanpspkeHust npyueedeHsl B Tadn.1:

Makc. HanpspkeHne Makc. AnMTenbHOCTb
1,1 x Uy 8 yacos/aeHb

1,15 x Uy 30 MuHyT/OeHb

1,20 x Uy 5 MuHyT/OeHb

1,30 x Ux 1 MyHyTa/geHb

Haunbonee onacHbl Ons KOHAEHCATOPOB WU perynsitopa Opocku Hanpsbkenus. Ecnv oHu um3-3a
Xapaktepa paboTbl 060pyAOBaHUSA NPUCYTCTBYHOT MOCTOSIHHO, TO HEOOXOOUMO MpPUHMMATbL cheuumarnbHble
Mepbl, Hanpumep, 3awmwats YKPM ¢ nomouubio OlMH.
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Kak npasuno B coBpeMeHHbix YKPM byHKUMS 3awmuTbl OT CBEPXTOKOB 3anoXeHa B perynsaTope;
ofgHako paboTaeT aTa 3awuTa Ha curHam, M (PakTUYeCkn TONMbKO B CETAX C MeOSIEHHO WM3MEHSoLencs
(NpakTU4eckn NOCTOsIHHOM) Harpy3kow. Bce geno B TOM, YTO curHan no TOKy A5is 3TOM 3alnThbl OepeTtcs ¢
TOro XXe N3MepuUTenbHOro TpaHcopmaTtopa perynstopa, ycraHaBmMBaeMoro Ha BBoAe CeKLMU, K KOTOPOW,
Kak npasuno, nogknoyaetca YKPM. Moatomy npu ogHOBPEMEHHOM BKIHOYEHUN KOHAEHCATOPOB N HOBOW
Harpy3ku BO3HMkaeT ownbka. KomnaHven ZEZ SILKO Beinyckancs perynatop BK06/12, y kotoporo 6bin
OTOENbHbIV BXOA AN MOAKIIOYEHNSI U3MEPUTENBHOMO TpaHcopmaTopa COOCTBEHHOIO TOKA YCTAHOBKM, HO
OH CHAT C npousBoacTBa. lNpumeHeHne xe oTaenbHon TokosoKn 3awmTtbl YKPM npu pesko nepemeHHoun
Harpyske — yaoBosnbCcTBUe goporoe. Boobuue, B npuHumne, Bonpoc HagexHocTn YKPM — 3To Bonpoc LieHbI.
A Kak nokasblBaeT npakTuka, LieHa npu NoKyrnke yCTaHOBKU — rMaBHbInN hakTop.

3aknoyeHune

B aTonm ctatbe coenaHa nomnbiTka o6paTnTe BHMMaHMe crnyxb akcnnyaTauumn nNulib Ha HEKOTOPbIE,
Hanbonee 3HauMmble pakTopbl, OMpedenstowmne CpPoK IKCnnyaTauum HUM3KoBOMbTHbIX YKPM un ux
apdekTmBHOCTL. Bomnpockl, kacawwmecs akcnnyatauun yCTaHOBOK CpefHero HanpsikeHus (6-10kB), a
Takke ycTaHOBOK ncnonHernms Y1 un YXJ11 6ygyT paccMOTpeHbl OTAENBHO.

McTounuk: http://ukrm.ru/

Ioak/JIIYeHue YCTPOMCTB KOMIICHCAIMU
PEAKTUBHON MOIITHOCTH HU3KOI'O
HANPSKEHUSA

B. Hukonaes, znagnwtit koncmpykmop 00O "Iuepzusa-T'"

B aToli HeGomnblION cTaTbe paccMOTpPeHbl BOMpPoChbl Bbibopa MpW MOAKMHYEHUM YCTPOWCTB
KOMMEHCaLWN peakTMBHON MOLLHOCTY:

1. ABTOMaTWMYECKOro BbIKMOYaTENS.
2.  TlpucoeguHntensHoro kabens.
3. TpaHcdopmartopa Toka.

Bbi6op aBTOMaTU4YECKOroO BbIKNOYaTens

1. HomuHanbHbIN TOK BbIKMOYaTENS BbIOUPaeM U3 COOTHOLLEHUS:
Iy = 1,43 # Igy
rae locn - HOMUHanNbHbIN ToK YKPM:
Iew = Qu/43 * Uy
roe Qu - HOMMHanbHas MOLLHOCTb YCTpoOncTBa, KBAp;
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Un - HOMUHanbHOe HanpsikeHue, kB.

2.  YcTaBKka 3aluTbl OT Neperpysku:

Itz2 1,43 = Iy
3. YcTaBka 3alwmTbl OT KOPOTKOrO 3aMblKaHWS:

iz = 10 * Iy

Mo xapakTepucTuke aBTOMaTUYECKMX BblkNtovatenen, kotopas no [OCT P50345-99
onpeensieTcsa Kak «TMn MrHOBEHHOIO pacLenneHmsa», BCe OHM aensTtcs Ha Tpu tuna: B, C n D.

Onsa nogkntodeHua YKPM cnegyeT npuMMeHATb BbIKMYaTenu ¢ xapakrepuctukon tuna C — ¢
Anana3oHOM TOKOB MFHOBEHHOIO pacuenneHuns:

S#ly= Ik =10 = Iy

Bbi6op npucoeanHuTenbHoro kabens

Yucno kabenen n nx ceveHne ( U WwuH, npn WMHHOM I'IpI/ICOG,CI,l/IHeHI/IVI) Bbl6|/|paeM n3 Tabnuubi:

MouwHocTb MaTepuan CeueHue Kon- BO CeueHue WKH,

ycTaHoBKM, KBApP kabenewn kB. MM KB, MM
50 50 1 -

75 70 1 -

100 120 1 -

150 185 1 -

200 Menb 240 1 40x4

225 150 2 50x6

250 150 2 50x6

300 185 2 50x6

375 240 2 40x10

400 240 2 40x10

450 240 3 40x10

500 240 3 40x10

575 240 3 60x10

600 240 4 80x10

Bbi6Gop TpaHcchopmaTopa Toka

TpaHccopmaTop Toka BbiOMpaem BbIOMpPAeM C HOMMHANbHBIM MNEPBUYHBIM TOKOM: |t >
In Gnmkanwmnin 3 psiga ctTaHgapTHBIX 3HAaYEHUI.

McTouHuk: http://ukrm.ru/
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CamMoHeHCcyHIMe U30JIUPOBaHHBbIE MpoBOaa (.4
— 1 kB. ILi1rocbl ¥ MUHYCBI Pa3JIUYHbIX
CHCTEM

Cenvac HabnwpgaeTcs akTMBHOE CTPOUTENBbCTBO HOBbLIX W 3aMeHa
CTapbIX NIMHWUIA anekTponepeday B pacnpegenutenbHbix ceTax 0,4-1 kB n 6-20
kB. Bce valle Ha aTUX NUHUSX NMPUMEHSOTCA CaMOHECYLUME MU30NUPOBaHHbIE
nposoga (CUI), wumetowme HECKONbKO KOHCTPYKTUBHBIX BWAOB - Tak
HasblBaeMbIX cuctem. K coxaneHuto, noka HUKTO TOYHO He Oonpeaenur, Kakue
KOHKPETHO CUCTEMbl HYXXHO MPUMEHSATb B HalMX YcroBusx. B nybnmkyemom
mMaTepuarne uutaTtenb He NOofyyYuT OTBET Ha 3TOT BOMPOC, HO CMOXET y3HaTb,
kakve cuctembl CUI cywecTBylOT B HacTosllee Bpems U YeM OHW Apyr OT
apyra oTnuyaroTcs.

YTO B NNKOCE?

HapgexHoCTb caMoHecyLUX U30NMpoBaHHbLIX MPOBOAOB CKNaablBaeTCs
13 creayoLwmnx KpUTepres:

[J npoBoAa 3alUuLLEeHbl OT CXNeCcTbiBaHUS

Ha NpoBoAax NpaKTUYeckn He obpasyeTcs rononéan

CYLLECTBEHHO OrpaHMyeH HeCaHKLNMOHMPOBaHHbIN OTOOP 3NeKTPO3Heprumn

VckntoueHo BOPOBCTBO NPOBOAOB, TaK Kak OHWM HEMOANEXaT BTOPUYHOM nepepaboTke
BO3MOXHO NMoAKMntoyYeHne aboOHEHTOB N HOBbIE OTBETBIIEHWS NOA, HAMPSXKEHNEM

HeT HeobXoAMMOCTM B BbIpyOKe MpoCcekn nepen Npoknagkon 1 B NpoLEecce aKcnyataumm
MPOCTOTa MOHTaXHbIX PaboT M COOTBETCTBEHHO YMEHbLLEHNE CPOKOB NX NPOBEAEHMS

BbICOKaA MexaHn4ecKkaa npo4YHOCTb NpoBOAOB N COOTBETCTBEHHO HEBO3MOXHOCTb UX O6prBa

e e

I'IO)KapO6630I'IaCHOCTb, OCHOBaHHasaA Ha UCKITIOYEeHUN KOPOTKOIro 3aMbIKaHUA MNMpu CXInecTbiBaHUN

0 CHMXEeHne 3HepronoTtepb B I3 3a cuer YMEHbLUEeHNA peakTUBHOIo COonpoTuBIIEHUA
M301IMpoBaHHOIO NpoBoAa Nno cpaBHEHWUIO C roJ1biM

[0 BO3MOXHOCTb npoknagkm CUI no dacagam 3gaHui, a Takke COBMECTHOW MOABECKU C
npoBoaamMn HU3KOro, BbICOKOIro HanpsXeHusa, NMHUAMU CBA3U, YTO OaeT CyueCTBEeHHYH0 3KOHOMUIKO Ha
onopax

Cnncok MOXHO npoformkaTb farnee, HO M 3TOro yXe JOCTaTOYHO Ans Toro, 4tobbl ob6ocHoBaTb
©e30roBOpOYHYI0  HeobxoamMmocTb ucnonb3oBaHus CUIM. Ho 30ecb-TO M BO3HWKAET CROXHOCTb,
060CHOBaHHas TEM, YTO CyLLECTBYeT CIMULLKOM LUMpoKniA Belbop cuctem CUT. Kakas it
N3 HMX HeOBX0aMMa B KaXKOOM KOHKPETHOM crny4vae?

CUI - ato CKpYy4Y€HHbI€ B XryT U3onmpoBaHHble npoBoaa. I'Ip|/| 9TOM M3onauuna
BbIMOJIHEHA U3 CBeTOCTa6I/IJ'IVI3I/IpOBaHHOFO nonuatuneHa. [loHATMe oOliee wu
OoxXBaTbiBaeT OQHOBpPEMEHHO BCE€ CUCTEMDbI.

Ha poccuickom peiHke CUMM nosiBunuce Kak MMnopTHasa pa3paboTka B KOHLE
80-x rogos, NpU4YeM OAHOBPEMEHHO ABYMSA MyTsiMu - n3 OuHnsHamm dmpmbl Nokia
Cables n n3s ®paHuumn komnaHum Alkatel. TpygHo onpegenuTb cenvac, KTo M3 3TUX
npoussoguMTenen nepebiM 0b6paTnn BHMMaHne Ha Poccumio, Aa 3TO M He Tak BaxHO. [[MaBHOe, YTO CUCTEMBI
CUM y Hmx ObinnM pasHble. N B Tex pernmoHax, raoe atM upmbl Benn cebst Hanbonee akTUBHO,
npoaBuranMcb COOTBETCTBYKOLME cucTeMbl. YyTb no3xe Havano passumBaTtbca npoussoactso CUM u B
Poccuun. MuoHepom ctan "UpkyTckkabens", HO B Te rogbl 3aBof Bbifyckan He A0 KOHUa oTpaboTaHHbIN
npoaykT. Jinwbe ¢ 1997 roga "Cekabenb", "MpkyTckkabenb”, a 4yTb nodxe n "MockabenbmeT" Havanm
BbiNnyckaTb kadecTBeHHble CWIl. Ceiyac K YyCTAHOBMEHHOMY J3TUMWU MPEaAnpUATUSMAU  YPOBHIO
NnoATArnBatloTcs U gpyrne kabenbHble 3aBoabl.
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B cBsAsM c obwumu nonoxuteneHbIMU nNOoTpebutensckummn cesorcteamm CUI Habniogaetca
fOonblias 3anHTEpPeCOBaHHOCTb B Takux nposoaax. [pu oTHOCUTENbHO HEOOMbLIOM MOBbLILEHUN 3aTpaT
(MpumepHO npoueHToB Ha 20) NO CpaBHEHWIO C HEU30MMPOBaHHbIMK (FOMbIMKU) NPOBOAAMU HAAEXHOCTb
nHUK, ocHaweHHon CUMT, noBbIaeTcsl 4O YPOBHA HAAEXHOCTU KabenbHbIX NMHWIA B pamkax peanusaumu
nepcnekTMBHOM TexHudyeckon nonutukm PAO "ESC Poccuun", ocyliectBnseTca nepexo npeanpusitun
PAO Ha cucTemy anekTpocHabXeHus No BO3AyLUHbIM nMHUAM ¢ CUI.

MepBas cuctema, Hambonee wusBectHass kak AMKA (npoussogutene PIRELLI CABLES and
SYSTEMS QY, ®dunnaHgusa, B cocTaB KOTopol HbiHe Bowra ¢upma Nokia Cables) no eBponenickomy
rapMoHu3npoBaHHoOMY cTangapTy HD 626 munu B poccuiickon TepmuHonorun kak CUMN-1, xapakrepuayeTcs
TEeM, YTO BOKPYr HEM30NMpPOBAHHOTO (rofloro) HecCyLllero HyrneBOro npoBoga CKPYYeHbl M30NMPOBaHHbIE
¢asHble npoBoda Hecywmn Tpoc BbLINOSIHEH M3 antOMUHUMEBOrO CniiaBa BbICOKOM NPOYHOCTU. MpoYHOCTL
npoBoAa 1 apMaTypbl NO3BONSET BblAepXaTb NpakTUYeCckn Bce HenpeaBnaeHHbIe BHELLHNE MexaHu4eckue
Bo3gencTams. Criom onop coctaensieT He 6onee 1,5% Bcex cnyvyeB NOBPEXAEeHUS NPOBOAOB.

Uzonsuma CUIM  BbinonHeHa 13 TepMonnacTUYHOrO nonuaTuneHa. Ee TemnepaTtypHbie
xapakrepuctuku - 70°C B gonroBpemeHHoM pexunme, 90°C B pexxmume AnNuTENsbHOM neperpysku (4o 8 yacos
B cyTkn) n 130°C B pexmme TokoB K3. NMpoekT nMHUM JOIMKEH BKoYaTb B cebs 3a3emreHne HyrneBoro
npoBoda Ha onopax, YTO MO3BOMSET MUC KMOYUTb MOSIBIEHME MOTEHUMana Ha HyrneBOM MNPOBOAE MNpu
nepekoce ¢as.

Mctounuk: http://lwww.allsip.ru/

OCo0eHHOCTH MOHTAKA CAMOHECYIIMX
U30JIMPOBAHHBIX M 3ALIMIIEHHBIX IPOBOI0OB
IPU CTPOUTEILCTBE BO3AYIIHBIX JIUHUMN

yiekTponepenadu (0,38 — 35 kB
Kynewoe /1.A., Manveun B.11.

Mpu akcnnyaTauum BIIM 3avacTyio BbISIBNAOTCA [Oe(eKTbl, CBA3aHHble C HenpaBUIbHbIM
nonbopoM apmaTypbl, HapylleHWem TEXHONOMMU MOHTaXxa, C OTCYTCTBMEM HOPMAaTUBHO-TEXHUYECKOM
JOKYMEeHTaUMK, BNMSIOLLIME Ha HaaeXHOCTb 1 6e3onacHOCTb paboTbl BO3AYLUHbLIX NIMHUIA 3rieKTponepeaa.
B ctatbe paccmatpuBaloTcs HeobxoayMble TpeGOBaHMS K TEXHOMOMMU NPOBEAEHNST MOHTaXKHbIX paboT, K
BblGOpYy 060pyAoOBaHUs, a Takke TUMMYHbIE OLIMOKM, Jonyckaemble Npu MoHTaxe BIN.

B nepvoa anexkTpudmnkauum npoOMbILLSIEHHBIX U CEMbCKUX PAaMOHOB CTPaHbl, KOTOPLIA 3aKOHYUCS B
70-x rogax npowroro crtonetus, B Poccum cosgaHa pasBeTBrEeHHas CeTb BO3AYLIHbIX FMHUA
anektponepenaun (BJ1). MNMpotspkeHHocTb B J1 B pacnpegenutensHbix ceTsax Ha Hanpsikernve 0,38 n 10-35
kB no gaHHbIM ®enepanbHon CeteBon KomnaHum EanHon SHepreTndeckon Cuctembl Poccun (PCK ESC)
cocTaBnseT bonee 2 MIH. KM.

3HaumTenbHasa YacTb 3TuX Bl akcnnyaTupyeTtcs dhakTuyecky 3a npegenamMmm HopMaTUBHOMO Cpoka
cny6bl. YunTbiBasi CO3OaBLUYOCA CUTyauuio, W, NpuMHMMasi BO BHMMaHue, 4to "lMpaBuna ycTpoiicTBa
anekTpoyctaHoBok" (Y3, cedbmoe wu3gaHME) OPWEHTUPYHOT Ha MPUMEHEeHWE W30SIMPOBaHHbIX U
3allyLLEeHHbIX MPOBOAOB NMPU COOpYXeHUM HoBbIX BJ1, B Poccumn crnoxkununcb GnaronpusiTHble yCroBust Ans
BHEAPEHNS HOBbIX TEXHOMOMIA Npu cTpouTenscTee BJ.

MpumeHeHne camoHecywmux wusonupoBaHHbix (CUM) wn 3sawmweHHbix (M3B) npoBogoB mnpwu
COOPYXEHUM BO3AYLUHbIX M30MMPOBaHHbIX NuHuA (BJIM) 1 BO3gylWHbIX 3awmulieHHbIX nnHuiA  (B3),
Mo3BONSIET B 3HAYUTENbHOW Mepe MOBbICUTb HAOEXKHOCTb W  SKOHOMWYHOCTb  3fEKTPOCHaGXKeHUs
notpebutenen, n CokpaTUTb AKCNyaTaUMOHHbIE pacxodbl.

Mo cpaBHeHuto c TpaguumoHHbeiMM BJ1 ¢ HemsonuposaHHbIMM npoBodamu BJIN umeet pspa
npeMMyLLecTB:
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OcHoBHble npeumyuectsa BJIIU ¢ npumeHennem CUIN

Mpeumywectsa BJIN H Yem obOycrnoBneHbl ‘

Bbicokas anekTpobe3onacHoCTb OTcyTCTBME BO3MOXHOCTM MNPSIMOrO  KOHTaKTa
OKOMNPOBOAALLMNMU anemMeHTamu. Wcknioyenn
OHOAa3HbIX 3aMblKaHUW Ha 3emito. VcKnoyeHu
OpbIBOB MPOBOAOB MPU aTMOC(epHbIX BO3AENCTBUSA
rononed, BETPOBble  Harpysku) W nageHus
€peBbLEB.

Bbicokas akcnnyaTaunoHHast HageXHOCTb WckntoveHune KOPOTKMX 3aMblKaHWN
OMNPUKOCHOBEHWM  MPOBOAOB W KOHTakTax
a3eMneHHbIMU anemMeHTamu (cTpouTenbHbI
eXaHW3Mbl, BETKN AepeBbEB).

CHwXKeHne TpyA0EMKOCTU MPU MOHTaXe JIMHUN [MpocToe KOHCTPYKTMBHOE Wucnonb3oBaHue BIIA
bICOKAsd  MOHTa)XHasi TrOTOBHOCTb C  Y4€TO
puMeHeHua Komnnekta apmMatypbl U MOHTaXHOTr!
HCTpYMEHTa. YBenuyeHue paccTOsHUS

nopamu.

CHmxeHune akcnyaTaunoHHbIX 3aTpar OTcyTcTBME HEOOXOOUMOCTU MNEepeMoHTaxa Ans
CTPaHEeHWs YBEMUYEHMSI NPOBUCA, PaACUUCTKM Tpacc
ameHbl N30MnSTOPOB
HXKEeHne nepepbIBOB B obecneveHny
NEeKTpoCcHabXeHus notpeburtenen
O03MOXHOCTb ~ TEXHUYECKOro  obCnyxumBaHus U
eMoHTa BJIN nog HanpspkeHnem

YMeHblleHne nageHnss HanpshkeHus, CHwxeHue| Huskoe uHOyKTMBHOE conpoTuereHne (B 2,5
noTepb ANEKTPOIHEepPrun asa) No cpaBHEHUIO C TpaguLUMOHHbIMY Bl

Heobxoaumo 3ameTutb, YTo 6€3 Ka4YeCTBEHHOW apMaTypbl, (PAMOTHOIO NPOEKTa, UCMNOJSb30BaHUSA
Ka4yeCTBEHHbIX MPOBOAOB M MPaBWUIbHO BbLIMOSTHEHHOIO MOHTaXa, HEBO3MOXHO O0OUTbCS HaOeXHOW U
OesonacHon paboTtbl BJIN B anekTpudeckux ceTsx. B cBA3M ¢ 3TMM BO3HMKNA HeobxoOuMOCTb B
noaroToBke HOPMATUBHOM OOKYMEHTauum u nogdope KadeCTBEHHOro, BbICOKO HaaeXHoro obopyaoBaHus
Ons cTpouTenbCcTBa 1 akcnnyatauumn BITA.

B 2005 rogy OAO «POCO3I» paspabotano npoekt «OpHouenHble, ABYXLEMNHbIE U NEPexXoaHble
xenesobeTtoHHble onopbl BJIA 0,38 kB ¢ CUM-2A OAO «NPKYTCKKABE/Ib» 1 nuHenHon apmaTtypon
OO0 «HWIEO», wudp 25.0017. B HoBOM npoekTe paspaboTaHbl ogHOUEenHble, AByXUEMHble WU
nepexogHele ornopbl BJIM 0,38 kB, nogBecka cBeTunbHuWka Ha onopbl BJl, yctraHoBka nepeHOCHOro
3a3eMneHns Ha KOHLEBOM onope, YCTaHOBKa OrpaHn4MTens MOLLHOCTU Ha oTBeTBreHuun ot BJ1 k BBogam,
npoknagka nposogos CUIM no cteHam 3aaHui, BBOAb! B 34aHWUS, XeNe300eTOHHbIE M CTallbHbIE 3fIEMEHTHI,
npuBeaeHbl 3CKU3bl U XapaKTepuUCTUKU ucnonb3yemon apmatypbl upmbl «HWIELO», npeacraBneHsb
pacyeTHble MNporieTbl U MOHTaXHble CTpenbl npoBeca npoBogoB CUIM-2A, paccuuTaHHble C y4eToM
TpeboBanun MY 7-ro nspganms. Ha cerogHsAWHWI aeHb BeaeTcsa paboTa No co3gaHunio TUMOBOIo NpoekTa
ans ctpoutensctea BJIM Ha HanpskeHne 10-35 kB.

C 1 mona 2006 roga BBoautca B pgencteue TOCT P 52373-2005 «[poBoga camoHecylune
M30MMPOBaHHbIE M 3alUMLUEHHble ANA BO3OYWHbIX JNWMHWA anekTponepegayn. OOwwme TexHuveckue
ycnoBusiy. CTtaHgapT pacnpoCTpaHseTCd Ha CaMOHecylime M30NMpOBaHHbIE MPOBOAA AN BO3AYLUHbIX
NVHUIA 3nekTponepedayn Ha HoMmuHanbHoe HanpsxeHue go 0,6/1 kB BknwountenbHO M camoHecylime
3alMLLEHHbIE MPOBOAA ANSA BO34YLUHbIX MMHWIA SrekTponepeaayn Ha HoMuHanbHoe HanpsbkeHue 20 kB
(ans ceten Ha HanpsikeHne 10, 15 n 20 kB) n 35 kB (ana ceten Ha HanpsxeHue 35 kB) HOMWHaNLHON
yactoTton 50 Iy (nanee - npoeoga). CTaHOapT yCTaHaBNMBAET OCHOBHbIE TPEBGOBaHMA K KOHCTPYKLUAM U
TEXHUYECKMM XapakKTepucTMkam nNPOBOAOB, WX 3JKCMMyaTauMOHHble CBOMCTBA M MeToAbl UCMNbITAHWN.
Knumatuyeckoe ucnonHeHve npoBofoB - B, kaTeropum pasmewleHuns - 1, 2 n 3 no NOCT 15150. B
CTaHgapTe MpUMBOAMTCA KraccuduKauus, OCHOBHble napamMeTpbl W pasmepbl MPOBOAOB, a TaKke
usnaratTca npasufa MNpUEMKU, METOAbl KOHTPOMs, TPaHCMOPTUPOBAHME W XpPaHEHWe, ykasaHus Mo
aKcnnyaTaumm U rapaHTun U3roToBUTENS.
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OcobeHHOCTM  MOHTaXa  CaMOHECYLUMX  U30NUPOBaAHHbLIX M 3alULIEHHBIX  NPOBOOOB
Mpu ctpoutensbcTee BJIN Heobxoommo cobniogaTh cnegytoline ocHoBHble TpeboBaHus:

1. TwaTenbHo noaroToBUTb Tpaccy B, BbIMOJMTHUTb PacCHUCTKY npoceku, yoanuse
aepeBbd nnn KpynHble BETBMU, mMellawine yCTaHOBKe onop, packaTtke n
perynmpoBke npoBoOaOB;

2. npu coopyxeHun BJl B3ameH npuweawlen B HErogHoCTb MO TOW e Tpacce
KOHCTPYKUMM  CTapoll  JNUHUM  OOMKHbI  ObITb  OEMOHTMPOBaHbl [0  Hayana  yCTaHOBKM
HOBbIX OMOP;

3. NpuHATbL mepbl  Ans UCKITIOYEHMS NoBpPEXOEHUS N305MpYIOLLLErO NOKPbITHS
MPOBOAOB MpU WX packaTke W  PEerynvpoBKe,  WCKMIOYUTb  KacaHue  3eMiu,  BeTOHHbIX
N MeTannn4ecknx KOHCTPYKLMIA, KPYMHbLIX BETBEN AEPEBLEB;

4. packaTky NpoBOJOB MPOM3BOANTb MO TSXKEHNEM;

5. MOHTaxX nNpoOBOOOB PpEKOMeHAyeTCcs nopyyaTb crneuuanbHo  OoOyyeHHblM  Gpuragam
CTPOUTENbHO-MOHTaXHbIX UMW SKCMITyaTaLUOHHbIX OpraHv3aLmii;

6. MOHTaX MpPOBOAOB W apmaTtypbl NPOM3BOAUTL MpU  TemnepaType  OKpyXartoLlero
BO3yxa He Hxe MuHyc 20°C

7. CTporo cobnogaTtb  MOHTaXHble ycunusa n  CTpenbl npoeeca npu perynmpoBske
npoBOAOB, HE O0ONYCKAaTb NEepeTAXKY NnpoBo4OB.

8. NnpMemMKy OCyLlecCTBATbL B Mnpouecce MOHTa)a JIMHUKW, a He Korga IJIMHUA @ yXKe
NOCTPOEHa.

OcrtaHoBuMcs noapobHe Ha HEKOTOPbIX aTanax MOHTaxa BNW.
1. PackaTtka CUI B aHkepHOM nponéTe

MpeanoyTnTenebHO, YTOOLI GapabaH Gbin pacnonoxeH BONM3M ONopbl, Ha KOTOPOW MPOM3BOANTCS
OKOHYaTeNnbHasi perynupoBka CTpen npoBeca U TSHKeHUsi. ITO NO3BOMUT U3NULLKU NPOBOAA OCTaBWUTb Ha
bapabaHe. bapabaH ycTaHaBnuBaeTCsl Ha PacCTOAHMM OT OMOpPbl PaBHOM, MO MEHbLUENW Mepe, BbICOTE
onopbl OT NOBEPXHOCTU 3eMnn. PackaTky npou3Boadat 6e3 pbiBKOB Moa TskeHnem. Bo Bpemsa packaTku,
CWUI He pormkeH kacaTbCst 3eMIM, METANNIMYECKUX U BETOHHbIX KOHCTPYKUMIA. CkopocTb packaTku CUIM He
[OIDKHa NpeBbIWaTth 5 KM/u.

2. HartsxeHue un 3akpenneHme CUIM B aHkepHOM NponéTe

B npouecce HaTtskeHus wm 3akpenneHus CUIM B aHkepHOM NpoOrfeTe BbIMNOMHAT YCTaHOBKY
aHKepHoro 3axxuma 1 3akpenneHme CUM Ha nepBoi aHkepHOW onope, HaTsbkeHne CUT n 3akpenneHue ero
Ha BTOPOW aHkepHoW onope, 3akpenneHme CUI Ha npoMexyTo4vHbIx onopax. 1o MOHTaxHbIM Tabnuuam B
3aBMCMMOCTM OT TeMmnepaTypbl OKpyXalLlero Bo3gyxa, Mapku, cedeHumss CUM un paccrtaHoBku onop B
aHKEepPHOM MponéTe onpefensalT BENUYMHY YCUIus, ¢ KOTOpbIM OydeT HaTarMBaTbCs Hecylas Hyresas
xuna CUIM. Oonyckaetcs HatarmBatb CUIM ¢ ycunvem, npeBbialoWwmMM NpoeKkTHoe 3HayeHne He Bornee
yem Ha 5 %, yuuTbiBaa yanuHeHne CUI yepe3 HECKOMbKO 4YacoB MOCMEe OKOHYaHMS MOHTaa 3a cyeT
ocBoboxaeHns ot gedopmaunin, BO3HWUKLIMX MPU HaMOTKe U XpaHeHun Ha GapabaHe. BusyanbHo (no
cTpenam nposeca) oueHMBatoT KayecTBo HaTshkku CUI B aHkepHOM nponeTe, nocrie Yero nposof, Kak
npasuno, 4o Havana cnegyLen CMeHbl OCTaBnsaloT "oTBUceTbCA" .

3. Perynuposka CUI

MamepeHne ycunuss B NpoBOAE OCYLLIECTBNSETCA [AuHamoMeTpoMm. HecobniogeHnve atoro
TpeboBaHNs MOXeT MNpPMBECTM K HapyweHuto rabaputoB CUI vnn BO3HUKHOBEHWUIO HEOOMYCTUMbIX
Harpy3ok un Bo3gewcTBuin Ha omnopbl BJIN. Mopsecka CUIT ocywecTBnseTcs C MOMOLUBIO KPEneXHOM
apMaTypbl, kKoTopasi 3aKpenssieTcsl TONbKO Ha HeCyLyto HyneByk Xuny (ons maructpanbHbix CUIMT). B
pacdeTax noaseckun CUI yunTbiBalOTCS Crieayolime KnumMaTudeckne MOAenn Harpy3ok pacCcumMTaHHble Mo
HOopMaM npumeHsiembim B Poccuu:

1. TemnepaTtypa +40°C, BeTep u rononen oTCyTCTBYHOT.

2. Temnepatypa -40° C, BeTep u rononen oTCyTCTBYHOT.

3. lMpoBoaa nokpbIThI rononenom, Temnepartypa -5° C, Betep oTCyTCTBYET.
4

CkopocTtHou Hanop BeTpa 26,5 naH/M2 Temnepatypa -5° C, rononea OTCyTCTBYET.
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5. MNpoBoga noKpbITbl rononegom, Ttemnepatypa -5° C, CckopocTHOW Harop BeTpa 6,65
naH/m2.

Kakumn Obl He ObinM KNMMaTU4YecKne YCrnoBWUsi (CKOPOCTHblE Hamopbl BeTpa, TemnepaTypa,
HanunaHve cHera, rornoneaHo-U3MopoO30BblEe OTMNOXEHUS) yCuUnme, NpuknagbiBaeMoe K HecyLlen HyneBown
xune CUIM He pomkHo npeBbiwaTtb 700 gaH. TskeHne npu nogsecke CUIM Ha onopax B JIA 0,38 kB
onpegenseTcs no rpadukamMm (MOHTaXHbIM Tabnuuam) B 3aBMCMMOCTU OT AJIMHBLI MpofieTa U pacyeTHbIX
napameTpoB.

4. YcraHOBKa 3aVMa NOABECKM Ha HECYLLYH HYTEBYIO XUy

YcraHoBKa noggepxmBatowero 3axmnma ES 1500E Ha Hecyllyo HyneByto Uiy OCyLLecTBnsieTcs
BPYYHYIO, MOHT@XHbI MHCTPYMEHT Mpu 3TOM He TpebyeTtcs. Heobxoanmo oTaennTb HECYLLy HyneByto
XuUny OT TOKONPOBOAALLUMX XU, UCNONb3yA oTAENUTENbHbIE KIMTUHbA. Hecyu.l.yro HYNEBYIO XUIy BIIOXNTb B
yrnybneHme NoAAepKMBAIOLWIErO 3aXuma M 3akpenuTb NPOBOA B 3aXUMeE, Haxummasi C ABYX CTOPOH Ha
dukcaTop. lMpoBepUTb MNONOXEHWE TOKONPOBOASLUMX XKWUM: OHWU OOSMKHbI HaXoAUTbCSA MOA4 MOABECHbIM
3aXMMOM Unu neped HUM. CKpennTb NpoBOAa CTSHKHbIMM XOMYTaMU Ha pPaccTosiHUKM NpuMepHo 15 cm no
0obe CTOpOHbI OT 3axunma. BCTaBuTb CTSHKHOW XOMYT B OTBEPCTUE B NOAAEPKUBAIOLLEM 3aXMME N CKPENUTb
nNpoBoAa nog 3aXXMMOoM.

5. YcraHoBKa OTBETBUTEMbHbIX AHKEpPHbIX 3aXXMMOB.

MoHTax otBetBneHun ot CUIT wmaructpanu K BBoAaM B 3[4aHME BbINOMHAT ABa
anekTponuHenwmka. C OyxTbl UM KaTywWKn Bpy4vHyto oTMmatbiBaloT CUM oTBeTBNEHUSA Mexay Onopow u
30aHNEM. YCTaHaBMUBAKT aHKEPHBIN 3aXWM, MOAHUMAOT MPOBOA HA OMOPY W HaBELUMBAKOT aHKEPHbIN
32XNMM Ha KPIOK Onopbl WM KPOHWTENH. [pyron 3nekTPONMHENLNK MNOAHMMAETCS K KPIOKY Wnu
KPOHLUTEWNHY, YyCTAHOBINEHHOMY Ha CTEHe 3[aHWsi, HaTArMBaeT MPOBOA OTBETBMEHMUS, OTMEYaeT Ha HeM
MECTO KpenfieHnss BTOPOro aHKEPHOro 3axmma. 3aMmepuB pacCTosiHME OT KpHoka U KpOHLUTEHA A0 MecTa
coeguHeHna npoBoOOB OTBETBIIEHUA C BHyTpeHHeIZ I'IpOBO,D,KOI7I, SJ'IeKTpOJ'IVIHeIZLIJ,VIK CEKTOPHbIMU
HOXHMUaMK obpesaeT NpoBof OT OyXTbl, YCTAaHaBNUBaAET aHKEPHbIN 3aXUM W 3aKkpennsdetr Ha CTeHe
3gaHusa. Ha CUMM HaknagbiBaloT CTSKHbIE XOMYThl, pacnonarad Mx ¢ o6enmx CTOPOH aHKEPHOro 3axuma.
CB060aHbIE TOPLbI M30MMPOBAHHBIX XKW 3aLLMLLAoT KosnaykamMmu Bo n3bexxaHve nonagaHvus Bnarv BHyTpb
Xnnbl.

6. MoHTax repMeTUYHbIX 3a>XMMOB C NnpokasbiBaHUEM U30NALNN

lMpucoeanHeHne  oTBeTBNEHMA € npumeHeHnem  CUIT  BBINOMHSAIT C  MOMOLUbIO
crneumarnbHbiX OTBETBUTENbHBLIX 3aXMMOB. Bblbop HeobxoauMmoln apmaTtypbl NPOM3BOAAT MO MPOEKTY Ha
MoHTax BJIW. CoeagvHeHne CMOHTMPOBAHHBbIX MPOBOAOB HA OMOPE BbLIMOMHAET, Kak MpaBuio, OAWH
anekTponuHenwuk. MNMepen ycraHoBkow 3axuma ns CUIM marnctpanm ¢ NoOMOLLbI OTAENUTENbHBIX KIMHLEB
BbIOENSAOT TOKOMPOBOASLLYIO XXWIY WIN HECYLLYl0 HyneBylo >kuny. MoHTax 3axuma npovcxoauT Ao
MOMEHTa CpbiBa rofioBkM. 3aTshkka NMpoOM3BOAUTCH paBHOMEpPHO, 6e3 peskux ycunun. He pekomengyetcs
JonyckaTb 3HaYMTENbHbIX MEPEKOCOB B MECTax KOHTaKTa Krya M CPbIBHOW TOMOBKWU. [epMeTu4Hble
3aXMMbl He TpebylT cpesaHus nnacTtMaccbl C kopryca, YToObl MOMECTUTb B HEro MarucrparbHbie U
oTBEeTBUTENbHblE MpoBoga. [lpu 3aTarmBaHuM Gonta 3yOubl KOHTAKTHbIX MfAacTMH  MpoKarnbiBaloT
N30MSLUMI0  MPOBOAHMKA W CO30al0T  OTMMYHBLIA - KOHTaKT. ONTUManbHoe ycunuve 3aTarMBaHus CpbIBHOW
ronoeku 3axmmoB coupmbl HANEL rapaHTupyeT HageXHbI KOHTaKT U He nospexaaeT xuny. Npu MoHTaxe
OTBETBMEHUN C MNPUMEHEHMEM TEPMETUYHBIX MPOKamnbIBAOWMX 3aXMMOB, W30OMsLUMI0 C MNPOBOAOB
MarucTpanu He yganstoT. He TpebyeTca cneumnanbHbii MHCTPYMEHT OIS NOAOEPXKKU 3aXKMMa, HE HYXXEH
ONHaMOMETPUYECKUIA KIoY, 4YTOOblI onpefensiTb HOPMUPOBAHHbIE 3HAYEHUS YCUNUSA 3aTshkkn OonToB
3aXMMOB, YCTaHaBnuBaeMbIX Ha nposofa. lMpu AeMOHTae MpOoKamnbIBaloWMX 3aXUMOB MecTa mnpokona
n3onsauumn CUM gormkHbl nsonupoBaTbes mdonupytowen mactukorn SCT 20. [NMoBTOpHOE MpUMEHEHUe
repMeTUYHbIX 32XXMMOB C OAHOBPEMEHHOM 3aTsHKKOM HE AOMyCKaeTCs.

7. MoHTax BrnarosallmLLEHHbIX OTBETBUTENBHbIX 3aXKUMOB

BnarosalumiLleHHble OTBETBUTESbHbIE 3aXXUMbl obecneynBaroT ANEKTPUYECKUN
KOHTaKT MPOBOLHUKOB MNpOKarnbiBaHNEM W30MSUMM Ha NPOBOAE MarncTpanm m CHATUEM U30MSUMKM C
npoBoAa OTBeTBMeHUs. B BepxHen yacTu 3axuma ronioBka 6onta cpbiBaeTcs, a B HUXKHEN 3aTsarmBaeTtcd
HOPMUPOBaHHbLIM ycunuem. [lMpeaHasHadeHbl ONs anlOMWHUEBBLIX U MeAHbIX NpoBoAoB. [onyckaeTcs
BTOPMYHbIA MOHTaX NpoBoAa OTBETBIEHUs. [Ins OTBETBNEHUS NpoBoAa ceyYeHnem 2,5 MM2 HeobGXxoanmo
YOBOUTbL 3TOT NPOBOZ, CNOXWUB €ro BABOE 10 TOro Kak NOMECTUTb BHYTPb KNeMmbl 3axuma P 71 nnn P 72.

8. [pumeHeHne coeanHUTENbHbIX 3axnmos Tuna MJPT n MJPB.
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3aXnUMbl MPUMEHSIIOTCA ONA COoeAuHeHMs asHbIX MPOBOAOB, a TaKKe HEeCYLLEro Hynesoro
nposoga B nponete. CoeanHeHnsa ¢ CUM B nporneTte Npy NOMOLLM OTBETBUTENbHBIX 32XXUMOB HEBO3MOXKHO.
HekoTopble npousBoauTenu pekomeHayoT coeaunHsTe CUIM npu nomoluy OTBETBUTENbHbLIX 3aXKUMOB B
Lnerdpax Ha onopax, HO 3TO MPUBOAUT, BO-NEPBbLIX, K YOOPOXKaHMIO NMHWK, T.K. NPOKanbiBaloLlue 3aXnMbl
[OpOXe COEdMHUTENbHBIX, @ BO-BTOPLIX, OCTalTca NuiiHne kycku CUM, koTopbiM B AanbHelweM GyaeT
TPyOHO HaWTK npumeHeHue. [Moatomy, ana oTBetBneHus CUIM  pekomeHOyeTcs  NPUMEHSITb
oTBeTBUTENbHbIE 3axUMbl, a AN CUM coeanHeHns — coeaMHUTENbHbIE 3aXKUMBbI.

9. XapakTepHble ownbKK, gonyckaemble npu MoHTaxke CUT

B HekoTOpbIX cnyyasix nNpu MOHTaxe IMHUA C WN30NMPOBaHHBIMKW MPOBOAAMU UMEKT MeCcTo
HeJoCTaTKM U HapylleHusi, Ha KoTopble criegyeT obpatuTb ocoboe BHUMaHWMe. HekoTopble cTpoutenu
BbINOSHAT padoTbl ¢ CUIM Tak xe, kak Ha BJ1 ¢ Hem3onupoBaHHbIMK NPOBOAAMU, HE yOensieTcst 0coboro
BHUMaHNS BaXXHOCTU COXpaHEHMs1 LenocTu W3onsuMM npoBoAoB, 00A3aTenbHOCTU UCMONb30BaHUSA
WHCTPYMEHTa W NpUCNOCOBNEHWI, crneumanbHO npefHasHaYeHHbIX ONS MOHTaxa u pemoHta CUIT.
Hanpumep, CWUIM  packatblBaloTCA He  NO  cneumanbHblM ~ ponukam, a No  3emre.
BcTpeyvatoTcs crnydan NOBTOPHOrO MOHTaXa OTBETBUTENbHbLIX 3aKMMOB, SMNEKTPUYECKUIN KOHTaKT B KOTOPbIX
obecneunBaeTcsa npokanbiBaHNEM M30NALMM NPOBOAHNKOB. [IeMOHTaX 3aXMMOB BO3MOXEH, HO MOBTOPHOE
UX MpUMeHeHue He pJonyckaeTcd. BTOPWMYHBIN MOHTaX 3aXMMOB MOXeT MNpPUBECTUM K MpekpalleHuto
aMneKkTpocHabxeHnsi noTpebuTenem un3-3a BbLICOKOTO MEPEXOAHOIO 3NEKTPUYECKOTO  COMPOTUBIIEHMS
KOHTaKTa B OTBETBUTEIbHbIX 3aXuUMax Mexay nposBoJamu MarucTpanu u oTBeTBNeHus K BeBody. Ecnu
HeobXxo4MMO, TO BTOPUYHLIN MOHTaX BO3MOXEH Ha OTBETBIIEHUMN C MOMOLLLIO 3axkumMoB Tuna P 71, P 72, P
151. O™n 3axumbl obecneyvmBaloT HAAEXKHBLIN JIMEKTPUYECKUI KOHTAKT MPU MpoKanbiBaHUU U30NSUMn
nposofa mMaructpanu " yaaneHum nsonauum c OTBETBUTEITLHOIO nposoaa.
Ona moHTaxka CUMM 2A NpMMEHSAITCA aHKEepHbIE 3aXKUMbl, KOTOpble TPEOYIOT CHATUS U30NAUMM C HECyLLEn
HYyNeBOW XWMbl, B NOCNEACTBMU 3TO NPUBOAMT K koppo3un BJIW. YacTto gonyckaeTcs MOHTaX aHKepHbIX
s3axumoB DN 123 ¢ HeckpyyeHHbIMW NpoBoAaMu BBoAa. Y coeauMHuTenbHbIX 3axumoB Tuna MJPT He
CMpPeccoBbIBAOTCA CTalnbHble KONbLa, KOTOpble npedHasHayeHbl Ans obecrneyeHus repMeTUYHOCTU
KOHTaKTa.

Mpu otBeTBneHun CUI oT HemsonupoBaHHbLIX NPOBOAOB CreadyeT CTanbHOM LWETKOW yoanuTb C
HEN30JIMPOBAHHOIO NPOBOAA OKUCb aNlOMUHWS M HAHECTU CMa3Ky Ha HEU3OITMPOBAHHbLIN Yy4acTOK NpoBoAa
B MecCcTe YCTaHOBKM 3axuma [ANnd npefoTBpalleHns MOBTOPHOro 0OpasoBaHUSA OKUCHOW  MIEHKM.
[na ynnyHoro oceelleHust UCMOMb3YIOT ABa 3axuma P 6 BMecTo Tpex, BCcTaBnsasa Asa nposoda no 1,5 Mm2
CO CTOPOHbI OTBETBNEHUS. [epMEeTUYHOCTL KOHTaKTHOrO COEeAMHEHUS B 3TOM Cllydae He MOXeT ObiTb
obecneyeHa.

3ayacTylo MCNonb3ylTCsl MOHTaXHble NPUCNOCOGNeHUs, He npedHasHadYeHHble Ansi paboTbl C
CUIM, B nepBytlo oyepenb, MeTanfMyeckue packaTodHble PponukM ©e3 cneunanbHOro MofIMMEPHOro
MOKPbLITUSA, MOHTaXHblE 3aXUMbl AMS HEU30NMPOBaHHbIX NpoBodoB. O4veHb YacTto npu packatke CUIM B
ONMHHBIX aHKepPHbIX MporfieTax He MCnonb3yeTcs BepTnor. PerynvpoBka TskeHUs M CTpen npoBeca
BbINOSHAETCH, 3a4yacTyto, 6e3 anHamomeTpa. BmecTto cneumanbHo paspaboTtaHHoro ansa BJIV komnnekTa
nepeHocHoro 3asemneHns M6D n MAT, npumeHsIOT NepeHoCHble 3a3eMieHna Ans Hen3onUPOBaHHbIX
NpoBOAOB, a 9TO 4BMSETCA HapylleHueM TexHonormn akcnnyatauum BJIA  BbinonHeHHbIx CUT.
B HacTosillee BpemMs Ha pPOCCUMIACKOM PbIHKE MNPUCYTCTBYEeT OONbLUOK acCOpTUMEHT apmaTtypbl U
WHCTpyMeHTa Ans MmoHTaxa BJ1M 0,38-35 kB pasnuyHbix npoussBogntenen. YUntblBag MHOrONMETHUIA OMbIT
KOMMMeKTaumm oObEKTOB 3HepreTukn u anektpudukaumm, Komnanua «B3CTOP» pekomengyet
ucnonb3oBaTb apMaTypy U MHCTpyMeHT npounssoactea OO0 «HUIELO» n 3A0 MNMKO «ACTOH-OHEPT O».
Mpoaykums aTMX NPOM3BOAMTENEN OTBEYaET CaMbiM BbICOKMM COBPEMEHHBbIM TPebOBaHMAM M MO3BONSAET
nony41Tb CYLLECTBEHHYIO 3KOHOMMUIO npu KoMmnnekTaumm " CTpoUTENbCTBE BIA.
TexHnyeckme ocobeHHocTU apmaTypbl hrpMbl « HAJTED»

1. YHuBepcanbHOCTb

JlnnenHaa apmartypa cdupmel HUNEL (nNpokanbiBalowime 3axunmbl, COEANHUTENbHbIE 3aXUMbI,
HaKOHEYHVKU W Jpyrve npucnocobneHns) noaxoaut noad Bce KOHCTpykuum CUIMN. OTteeTBUTEMbHBbIE
npoKanbiBalLLMe 3aXuUMbl NEPeKpbIBaOT B Maructpanu Becb AvanasoH maructpaneHbeix CUM ot 16 go
150 mm2 (P6 - maructpane: 16-150, otBeTBneHue: 1,5-6; P645 - maructpane: 16-150, otBeTBneHme: 6-25;
P95 - maructpane: 16-150, otBeTBNEHune: 16-95).

2. HapexHocTb. OTBETBUTENbHbIE repMeTnyHbIEe 3aXXNMbl.

McnbiTaHna Ha MNPOYHOCTb M30NIALUUN 3aXKMMOB OCYLLECTBIIAETCA B Oake c Bogon B TeuyeHue 1
MUHYTbI ﬂeVICTByPOUJMM 3Ha4YeHNeM HanpsxxeHuaA 6 kB. 3axumbl paccynTaHbl HaA MOHTaX U 3KCnyaTauuto
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npu HM3KMX Temnepatypax (MoHTax Ao -200C, akcnnyaTtaums go -500C). KoppoanoHHasi CTOWMKOCTb
MeTannuyeckux AeTanen UCMbITbIBAETCS B KaMepe COMNSHOro TyMaHa M Kamepe BrnaxHoro rasa SO2.
KoHTakTHble nnactuHbl 3axumos HANE[ nmetoT nupammuaansHyto popmy, 4To obecnevmBaeT yCTONYMBBIN
ANEKTPUYECKUA KOHTaKT M WUCKMYaeT nonagaHuns oAbl B Nposof. MoHTaX OTBETBUTENbHbLIX 3aXXMMOB
dupmbl «HANEQ» He BNUSET Ha yMeHbLUEHNE MeXaHU4YEeCKON NPOYHOCTM Pa3HOro U HyrneBoro NPoBoaa.
YcoBepLueHCTBOBaHHaA repMeTnyHas Mpoknagka Mo3BonseT oTkasaTbCA OT MPUMEHEHUA CMasku Ha
KOHTaKTHbIX NOBEPXHOCTAX. Bce repmeTuyHble 3aXuUMbl UMEKT CpbIBHYtO ronioBky 13 Mm (monyckaetcs
npumeHeHve nboro rae4yHoro unu HakMgHoro knoda 13 mm). BonT CO CpbIBHOW rONOBKOW He nMMeeT
KOHTaKkTa C TOKOBeAyLUMM MPOBOOHWMKOM, MO3TOMY BO3MOXEH MOHTaX nog HanpsixeHuem. Cpok cnyxbObl
3aXXMMOB AA@HHOrO Kracca, He meHee 40 ner.

3. YpobcTBO MOHTaxa

Apmatypy HWIEL yno6HO MOHTMpOBaTh HE TOSMbKO C BbIWKK, HO U C OMOPbl, TaK Kak 3aXWMbl
HaxXoAsTCA B OTKPbLITOM MOSIOXEHWM, 3TO 0bnerdyaeT ero coeaMHeHne ¢ NpoBodoM. pu MOHTaxe 3aXXMMoB
HWITEL He TpebyeTca NnpuMeHATb depxaTenu 3aXxnmoB 1 AMHAMOMETPUYECKUIA KNOY, a Takke cpesaTb C
Kopryca 3axuma nnactMaccy, YToObl NOMECTUTb B 3aXWM MarMcTpanbHbIi U OTBETBUTENbHbBIA MPOBOA.
3axumbl Nnerko yaepXXvMBalTcs B pyke, YTO MO3BONSAET COpBaTb CPbIBHYIO rofoBKy obecneyvB HagexXHbI
3MNEeKTPUYECKMI KOHTAKT U HE NOBPEAMB NPOBOA,.

4. CoxpaHeHu1e MarucTparnbHOW JIMHUN.

OpfHOo 13 rmaBHeNLWMX 3adad Npu NpoeKTMpoBaHUK 1 ctpoutensctee BIIV sBnaeTca coxpaHeHue
MarncTpanbHON NMHUW, T.e. BCEX eé cocTaBndAwmx. [1oaTtoMy nuHenHas apmatypa pa3paboTaHa Takum
06pa3oM, YTOObI MPM MEXaHNYECKMNX Harpy3kax NpeBbIWaLLmx NPOYHOCTb onopbl v CUT, paspywanucb
OTAesNbHble 3ANeMeHTbI orpaHnyeHHoun NPOYHOCTU B NMHENHON apmarType.
Hanpumep: nogoepxuBatowmin 3axum PS 1500 LM+E, - npu Harpyske cBbiwe 1500 kr. paspyliaetcs
noaBwmkHoe 3BeHo LM+E.

Mpu BbIGOpe koHcTpykumm CUM 2 wnun CUM 2A n apmatypbl BbINOMHEHHOW C 3NeMeHTamu
OrpaHMYeHHOW NPOYHOCTU UCKIoYaeTca obpbiB HECYLLEro HyNeBoro NpoBoAa BbINOMHEHHOrO U3 ChnaBsa B
crnyyae nageHvsi onopbl Uy NageHus aepesa Ha NUHUI.

Cnyxbe akcnnyaTaumMm HyXHO OyaeT 3amMeHWUTb OTAENbHbIE 3NEMEHThI B NIMHENHOW apmatype u
noaHatb nposofg CUM 2 unu CUM 2A ¢ 3emnu Ha onopy, YTO C SKOHOMUYECKOM TOYKU 3peHus OeLleBne,
YeM BOCCTaHaBNMBaTb yNaBLUyl OMOPY MM NOPBAHHbLIN MPOBOA.

Takum 00pasoM, OCHOBHbIMW  YCNOBMSIMU  ODEcrneyeHMst  BbICOKMX  3KCMyaTauMOHHbIX
kadyecTB BJIM sBnstwoTca:  pabounin NpoekT, BLbIMNOSIHEHHbIN C rNyOOKOW BapuaHTHOW npopaboTkon Ha
OCHOBE WH)XEHEPHbIX N3bICKaHWI;

UCNONb30BaHNWE  MpU  CTPOUTENbCTBE  CepTUMKAUMOHHBIX  omop, CWUIM,  nuHerHon
apmaTypbl U APYrMX KOHCTPYKLMIA N MaTepuanoB 3aBOACKOrO U3roToBEHUS;

BbIMOMHEHNE  CTPOUTENbHO-MOHTaXHbIX paboT B CTPOroM COOTBETCTBMM C  MPOEKTHbIMM
pelleHamMu, ¢ BesycrnoBHbIM cobnogeHnem TexHonorun crpoutensctea BJIA. B atom cnyyae nuHums
obecneunBaeT BbICOKME IKCMIyaTaUMOHHbIE MOKa3aTenu B TeYeHWe BCero cpoka cnyxbol n TpebyeT
MWHMMasbHbIX 3aTPaT Ha PEMOHTHO-3CNyaTaUMoHHOE O6CnyXnBaHme.

JIMTEPATYPA
[1]. TOCT-P 52373-2005 «[llpoBoga camMoHecyliMe W30MNUPOBaHHbIE U 3aliulleHHble Ans BO3OYLUHbIX
nvHun anektTponepenayn. ObLMe TEXHUYECKME YCITOBUSAY.

[2]. TpaBuna ycTponcTBa OMEKTPOYCTAHOBOK. -- 7-e wu3d. - M.. wmsg-seo HLU, O3HAC, 2003.
[3]. M.K. KameHcknin, .. MewaHos, HO.B. O6pa3suoB. [NpoBoga W30NMPOBaHHbIE U 3alUULLEHHbIE OIS
BO3QYLIHbIX NUHWIA anekTponepegadn. OCHOBHble MapamMeTpbl M 3KchnyaTauumoHHble cBonctBa. OAO
BHHWKIM2005.

[4]. PexomeHgauum no NpMMEHEHMIO CaMOHECYLLIMX M30NMPOBaHHbIX MPOBOAOB Ha BO3QYLUHbLIX NMHMAX 0,38
kB. OO0 «HWUIIE[», 2005

McTounuk: http://www.bester54.ru/
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«MoOHTaK BO3NYIIHON JJUHUM ¢ CAMOHECYIIIMMHU U30JIMPOBAHHBIMH
nposogamu (CHUII)»

Nt Task BOLIY o
GREHAN € CRAOHECY TR
L Ilr]’:rrmuli’!!l-rull
aposazanin (€ HII)

T T TN PR RH O APEKTHTOCRGE
PVROBR T TEO

B xnure Brl HaiizeTe moapoOHOE omHMcaHUE BCEX ATANOB MOHTAXKHBIX padoT mpu
MOHTaX€ BO3JYIIHON JIMHUN C CAMOHECYLIMMHU H30JIMPOBAHHBIMHU IIPOBOJAMH, IIPUMEPHI
peanmuzaunu BJI u ux ydactkoB u 31neMeHTOB ¢ npuMeHeHueMm CHUII B pa3HbIX MecTax u
pernoHax W CTpaHax, aHamuTHuecKyio ctartbio "Buenpenue CUII B BenmmxoOpuranuu',
MEeTONMKy pacuera mnapamerpoB mnozaseca CUII, koTopyro peKOMEHIyeT KOMIaHUs
"NEXANS" nyst cBoero npoBoja "Topcana'.

Kuury «MoHTaX BO3AYIIHOW JMHUM C CAMOHECYIIMMH H30JIMPOBAHHBIMU IPOBOJAMU
(CUII)» MOx’HO CKayaTh 3/1€Ch:

http://www.electrolibrary.info/main/montagvli.htm

KoMIuieKTHBIE pacnpeaeauTebHbIe
YCTPOMCTBA: TPEOOBAHUS M TEHACHIMH

KomnnekTHble pacnpegenutenbHble yctponctea (KPY) HanpsxeHuem 6, 10 n 35 kB sasnstoTcs
BaXXKHENLLUMMWN 3dfeMeHTaMyn CUCTEM 3NEKTPOCHADXEeHMS W BO MHOrOM onpedensioT HageXHOCTb
anekTpocHabxeHuss notpebutenen. CerogHs Ha 3HepreTnyeckom pblHke Poccun npegcrasneHo
[0CTaTO4HOE KONMYeCTBO pa3HoOOpasHbIX pacrnpedenvTenbHbIX YCTPONCTB, B psge CnyvyaeB 3HauMTeNbHO
oTnuyatrowmxca Apyr ot gpyra. O6liee KonvyecTBO 3aBOAOB, NPOU3BOASALLMX pacnpegenvTerbHble
YCTPOWCTBA, MpeBbllIaeT WecTb AECATKOB. VX npoaykumMs BO MHOTOM cxoxa. Ho B TO xe Bpemsi Bce
npeacTaBneHHble Ha  POCCUMUCKOM  pblHKe wkadgpbl KPY oTtnuyarotcs  agpyr  oOT  gpyra.
YcnosHo KPY o6LwenpoMbILLNEHHOIO Ha3HaYeHst MOXHO pasgenqTb Ha criegyrolume rpynnbl:

e «Tskenble» KPY Ha HoMuHanbHble Toku cBbille 1600 A 1 HOMUHAanNbHbIE TOKM OTKMOYeHUst 4o 50
KA, uWCrnonb3yemMble Ha SfeKTPOCTaHUMSAX, Mpeanpuatusix no nepepaboTke HedTM M rasa,
NpeanpusTUAX TSHXKENON NPOMBILLNIEHHOCTU U XXeNne3HbIX Aoporax;

e «cTaHpapTHble» KPY n KCO Ha HomuHanbHble Toku 1000-1600 A © HOMMUHarnbHblE TOKM
oTkModeHna o 31,5 kA, ucnonbdyemble Ha NpeanpuatTuax HedTe- UM rasogobblum, nerkomn
NPOMBILLFIEHHOCTW, TpaHCnopTa, MaWWHOCTPOEHUS U B LEHTpax MUTaHus pacnpegenurenbHbIX
ceTen;

e «obneryeHHble» KPY Ha HOMUHanbHble Tokn Ao 1000 A 1 HOMUHaNbHbIE TOKWU OTKMoYeHnsa go 20
KA, ncnonosyemble Ha Pl n Tl pacnpegenutensHbIX ceTen.

e [lnsa Toro, 4tobbl npaBWibHO BbiOpaTh s4erky KPY, Heobxoammo npoaHanu3upoBaTb €e Mo
cnegywowmm TpeboBaHUsAM:

e  byHKUMOHanNbHbIE TpeboBaHNS;

e TpeboBaHWsA HageXHOCTY;
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e TpeboBaHusa Ge3onacHocTy;

e TpeboBaHUSA TEXHNYECKOTO 0BCNYXUBaAHUS;

e TpeboBaHWsA rapaHTUAHOIO OBCHYKUBAHWS;

e TpeboBaHus yTUNM3auum;

e TpeGoBaHUSA aBTOMaTU3aLIMM;

e TpeboBaHUS 3PrOHOMUYHOCTY;

e  3KOHOMMYeECKMe TpeboBaHMS.
PaccmoTtpum 6onee nogpobHo Kaxagoe us aTux TpeboBaHui.
®YHKUMOHANBbHbLIE TPEEOBAHWA

Mog 3TMM noHATMEM nogpasymeBaeTcd COOTBETCTBME MapamMeTpoB U CXEM KPY TpeﬁoBaHl/IFlM
n0Tpe6v|Tenel71 Ha pa3fin4HbIX 00beKTax UX BO3MOXHOMO NPUMEHEHUA. B ©GonblunMHCTBE cny4yaeB OHMU
onpenenarTCcA NPOEeKTHbIMU peLleHnAMN.

MpuHATO BbIAENATL cnefytouune ocHoBHble napameTpbl KPY:
e  KJTAcC HanpshKeHus;
e Haubonbluee paboyee HanpshKeHne;
e  HOMMHarbHbIA TOK COOPHbIX LLUWH;
e  HOMMHaIbHbIA TOK [MaBHbIX Lenew;
e  HOMMHaIbHbIA TOK OTKITHOYEHWS, BCTPOEHHOIO
o B KPY BbIknovatens;
e  TOK TEPMUYECKON CTOMKOCTN;
e  HOMMHAarbHbIA TOK 3NEKTPOANHAMNYECKOMN
e  CTOWKOCTMU.

BenuunHa napameTpoB OofmbkHa cOOTBETCTBOBaThb 3HaveHusam [OCT 14693. 3710 obecneuut
OesoTkasHoe  byHKUmoHMpoBaHuMe  wkacgo KPY B pabounMx  pexumax  aKcnmyatauuu.
TPEBOBAHUMA HALEXXHOCTN

lMokazaTenu HaOEXHOCTU XapakTepu3ylTcs BEPOATHOCTbIO 6GesoTkasHon paboTbl camoro
wkada KPY u komnnekTyiowero ero obopynosaHus. Bmecte ¢ TeM cama HafexHOCTb onpeaensercs
apyrmmn daktopamn. Hambonee BaxHble U3 HUX — cnocobHocTb KPY BblaepkvBaTb 3neKTpuyeckue,
MexaHu4eckme n KnMmaTuyeckune BO3€ENCTBMUSA B npouecce aKCnnyaTaumm.
YpoBeHb TpeboBaHWin onpeaensieTcs yCnoBusMmn aKcniyaTaunn. B kaxxaom KOHKPETHOM criyyae OHWU MoryT
3HauuTenbHO oTnuyaTbCca Apyr oT Apyra. Ho B Lenom 3aBUCAT OT BMAA 3MEKTPUYECKOW ceTn U
KNMMMaTUYeCKMNX YCNOBUIN pernoHa.

PaccmoTpum anekTpudeckune Bosgencrems Ha KPY.

Wkadbl KPY un BCTpoeHHoe B HuMx obOopygoBaHWe AOSMKHbI OblTb YCTOMYMBBI K TPO3OBbIM
BO3dencTBMAM. YctomumBocTb WkadgoB KPY Kk 3TOoMy BO3OEeNCTBUIO  OMpefensieTcs YpPOBHEM
UCNblTaTENbHOrO rPO30BOr0 MMMNYNbCa, CKOOPOUHWPOBAHHOIO C YPOBHEM OCTAOLLErocs HanpshkeHust
3alUMTHbIX annapaTos.

Wkadpbl KPY u BCcTpoeHHoe B HUX obopydoBaHWe [OIMKHbI BblAepXuBaTb BHYTPEHHUE
nepeHanpskeHus cetn. HopMbl NPOeEKTUPOBaHUA pacnpenenutenbHbiX ceten Poccuy He npegnonaratloTt
OrpaHMYeHne BHYTPEHHUX MepeHanpsbkeHuin. B cBA3u ¢ aTum TpeboBaHWsi MO YPOBHIO MCNbITATENbHbIX
HanpspKeHUn (kpaTkOBpPEMEHHOE OOHOMUWHYTHOE HanpskeHue) OOIMKHbI obecrneunBaTb
paboTocnocobHocTb 0bopyaoBaHUS Mpu NOOOM BUAE SNEKTPUYECKUX BO3OEWNCTBMIN CO CTOPOHbI ceTu. B
3TMX TpPeboBaHMAX TakkKe YYTEHO BO3MOXHOE CHWMXXEHWE SMeKTPUYECKOW MPOYHOCTU M30NSAUMKM 3a CyeT
MPOLIECCOB 3M1EKTPUYECKOrO CTapeHust.

Mcnonb3oBaHue B anekTpuyeckux ceTsax wkagos KPY € MeHbWMM YpOBHEM WCNbITaTeNbHbIX
HanpshKeHUn Ans JOCTWXKeHUs HeobXoaMMOro ypoBHS HaAEeXHOCTU TpebyeT KOHTPONSA YPOBHS YaCTUYHbIX
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paspsgoB msondumm KPY 1 cneuunanbHbIX SOMONHUTENbHBIX MEpPONpUATUA MO OrPaHUYEHUI0 BHYTPEHHUX
nepeHanpsikeHun. B nNpoTMBHOM cry4ae Henb3si rapaHTMpoBaTb BbICOKYD 6e30Tka3HOCTb paboTbl B
TeyeHne cpoka cnyxobl 06opyaoBaHUS.

CootBetctBue KPY 1 €ro KOMMOHEHTOB KIIMMaTUYECKUM ycnosnaAM He MeHee BaXHbl C TOYKK
3peEHNA HaOEXHOCTU paGOTbI 060py,EI,OBaHVI$-|. AKTyaJ'IbHOCTb 9TOro Bormnpoca o6ycnosneHa TEM, 4YTO B
nocnegHee BpeMdA B CBA3UM C NoABIEHMEM HOBOIO 060pyp,0|3ava Tpe6OBaHMF| Nno KIMMaTn4eCKnum
ycnosuam SKcCryataumn BO MHOInX cny4vasax He BbIMOJTHAKOTCA. A 3TO MOXeT
NnpuBECTU K CEPbEe3HbIM NocneacTBunAmMm, 0cobeHHo B nepunon sMMHUX XoJriogos..

CootBetctBe KPY U1 €ro KOMMOHEHTOB KIMMaTU4ECKMM  YCMOBWSM, OMNpedensembix
aKcnnyaTaunoHHbLIMU NnoMeLLeHUAMM, rapaHTupyet HaOeXHyo paborty obopynoBaHus.
TpeboBaHMA MO YPOBHIO MEXAHUYECKMUX BO3AENCTBUIA MEHEE KPUTUYHBI, YEM KNTMMaTU4EeCKME BO3LENCTBUSA
n anektpumyeckne. Ho Ha Hux Heobxogumo obpawaTe BHUMaHuWe npu yctaHoBke KPY Ha obwmx
dyHOaMEHTax C MOLLUHbIMW BpaLLAOLMMUCS MaluMHaMK, BONM3M NyTen Xene3Ho4OPOXHOro TpaHcrnopTta
unu ropHogo6bIBaoWmMX npeanpuaTnin. Hanbonee vyBCTBUTENBHBIM KOMNOHEHTOM KPY K MexaHuyeckum
BO3JENCTBMAM SIBNSIETCA MNPUBOL CUMOBbLIX KOMMYTAUMOHHbLIX annapatoB. [103TOMy OYeHb BaXKHO
noabupatk Beikntoyatens KPY, coOoTBETCTBYHOLLNIA MEXAHUYECKUM IKCMIYTaLMOHHLIM BO34ENCTBUSAM.

Ha HapexHocTb dyHKUMOHMpoBaHUsa KPY BnvsieT MexaHuyeckuin M KOMMYTaUWOHHBbIA pecypc
KOMMYTaLMOHHBIX annapaToB 1 NoABwxHbIX Yacten KPY. Yem Bbille pecypcHble Noka3aTeny KOMMNOHEHTOB
1 noaBmxHbIX YacTten KPY, Tem BbilLe 1 00LLaa HageXHOCTb.

OuyeHb akTyanbHbIM SBRAsieTcst yctomumBocTb cucteM P3mA, cuctem ACY TM m ACKYD «
3NEeKTPOMarHNTHbIM  BO3AeNCTBUSIM.  [JaHHble TpeboBaHUs pernameHTMpyoTCs  COOTBETCTBYHOLLUMMM
FOCTamu. NpumeHeHne yctporncts P3KnA, yaosneTBopsowmx Hanbonee xectknum TpeboBaHmam no IMC,
obecneunTt HagexHyto paboty KPY B uenom.

CyuwiecTtByeT psii KOHCTPYKTUBHBLIX OCOOEHHOCTEN, CHWDKAKLWUX MM MOBbIAILWMX HAaOEXHOCTb.
Cerperauus otcekoB KPY cHwkaeT macwitabbl NOBpexaeHUs npu BO3HUKHOBEHWWM aBapUMHbLIX CUTYaLUi.
Hannuuve 3alumMTHOM nNeperopoakn Mexay nuHerHbiM 1 kabenbHbiM oTcekamu KPY cHuxaeT BepOSATHOCTb
NPOHWKHOBEHMWSA OYyrM U3 OQHOro OTCEKa B OPYroNn.

MoaBoast UTor, MOXHO cKasaTb, UTO HagexHocTb KPY onpeaensieTcs HaoeXHOCTbio paboThbl Bcex
0e3 WCKMYEHUST 3MEMEHTOB B YCMOBUSA  JNEKTPUYECKUX, INEKTPOMArHUTHBLIX, KIMMaTUYECKUX WU
MeXxaHU4YeCKnUx BO30eNCTBUN.

TPEBEOBAHNA BE3OIMACHOCTU

OTO kayeCcTBO XxapakTtepusyeTcss B nepByl0 o4vepedb cooTtBeTcTtBMEM KPY TexHuyeckum
pernameHTam no 6e3onacHocT (3asemrieHne, HOPMMPOBAHWE MEepPexXoOHbIX COMPOTUBIEHUN U OpyrMe)
[ononHuTenbHbIMK hakTopamu, NOBLILAKLLMMK YPOBEHb De3onacHocTu akcnnyataumm KPY, aenawoTtcsa:

e pasBuTad cuctema  OnOKMPOBOK,  MCKIOYaloWas  HenpaBWibHOE  MaHWNynMpoBaHuWe
KOMMYTaLUMOHHbIMK annapatamu n asepommn KPY;

e Hanuyne MHemocxeMbl Ha dhacagHon naHenu KPY;

e  UCKIMIOYEHWE PYYHOrO YMNpaBneHWs KOMMYTaUWOHHbIMW annapatamu U BblABWKHbIM 311EMEHTOM
(amMcTaHumoHHoe ynpasneHue paboton KPY ¢ NOMOLLbIO 9neKTponprMBOAOB);

e  1CMOMb30BaHWEe MEeTannMyeckmnx, 3a3eMneHHbIX 3alMTHbIX LTOPOK 1 Neperopoaok,;
e  VCKMOYeHne 6apbepHOM N30MSLMM, OCOOEHHO B LUTOPOYHOM MEXAHU3ME;
e MpPUMEHEHMEe CUCTEM MHAMKALMM HAMPSKEHUS! Ha LWIMHAX U KabenbHbIX BBOAAX;
e nokanuaaumoHHas cnocobHocTb otcekoB KPY;
e Hanuuue Oyroeou 3alUuTbl;
e  BbIBOJ pa3rpy3o4Hblx KrnanaHoB cbpoca faBneHus:;
e ucnonb3oBaHue noxapobesonacHoro obopynoBaHus KPY;
e 1cnonb3oBaHue akorornveckn besonacHoix anemeHTos KPY.
TPEBOBAHWA ONMEPATUBHOIO U TEXHUYECKOIO OBCITY>KMBAHUA
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K aton rpynne tpeboBaHuin otHocsTcs ceonctBa KPY, obecneunsarolime peMOHTONPUrOAHOCTb U
06CnyXMBaeMocCTb LWKadoB B TeYEeHMe BCEro cpoka Criy0bl. K HIM MOXHO OTHECTU:

e [OCTYMHOCTb W ygo0cTBO paboTbl ¢ ycTponcTteamu P3nA;
e  [JOCTYMHOCTb KO BCEM KOMMOHEeHTaM 1 annapatam KPY npu ogHOCTOPOHHEM 0BCNyXnBaHWUW;
e KUCnonb3oBaHWe BblkaTHbIX aniemeHToB ansa TH n TCH;
e poCTOTa AEMOHTaxa 3alMTHbLIX neperopofok otcekoB KPY;
e [pYXeCTBEHHbIN NHTEpdenc opraHoB ynpasneHns KPY;
e 00beMm 1 nepuoa TEXHUYECKOro KOHTpons komnoHeHToB KPY (yka3biBaeTcs B PO Ha KPY);
e 00bem n nepmod TexHnyeckoro obcnyxusaHusa komrnoHeHToB KPY (ykasbiBaeTtcsi B PO Ha KPY);
e 00bem n nepuog TekyLlero n nepuoguydeckoro pemoHta KPY (ykasbiBaetcs B PO Ha KPY);
e  Hanuymne BCTPOEHHbIX YCTPOWUCTB MECTHOW UMW OUCTaHLUMOHHOW AnarHoCcTuku usonsaumm KPY;

e HanuyMe YCTPOMCTB MECTHOM UMM  AUCTAHUMOHHOM  AOMarHOCTUKM  MPUBOLOB  CUIOBbIX
BbIKNKOYaTENEN;

e  Hanuyune AMarHOCTUKN KOHTaKTHbIX COeaUHEHWUI;
e Hanuumne amarHoctuku pabotbl P3nA.

Mo BenuumHe obbema u Nepruofa TEXHUYECKOTO KOHTPONS, OOCNy>XMBAHWUS U PEMOHTa MOXHO U
HeobxooMMO OUEeHUTb Tpygo3aTpaThl Ha nogaepxaHue wkadoB KPY 1 ero KOMNOHEHTOB B TEXHUYECKU
MCnpaBHOM COCTOSHUN.

TPEBEOBAHWA TAPAHTUMHOIO U CEPBUCHOIO OBCNYXXVMBAHNA

OTn TpeboBaHNSA KOCBEHHO XapakKTepusylT HaaeXHOCTb paboThl wkadoB KPY v rapaHTuiiHble unu
cepBuCHble 00s3aTenbCcTBa MNPOU3BOAUTENS MMM MOCTaBLMKA MO nogdepxanuio wkacgos KPY B
paboTocnocobHom cocTosiHun. Hanbonee BaXKHbIMW SIBMSIKOTCS:

e rapaHTUHbIN CpoK aKkcnnyaTaunn KPY;

e TrapaHTUMHbLIA CPOK 3KCMnnyaTauun OCHOBHbIX KOMMOHEHTOB (CMMOBOW BbikMoyaTens, P3uA, TT,
TH, TCH);

e  CPOK 3aKkpbITUS peknamaumn wkadgosB KPY 1 ero KOMNOHEHTOB;

e  HanuyuMe Unu OTCYTCTBUE PErMOHasbHbIX CEPBUCHbIX LIEHTPOB;

e OTBETCTBEHHOCTb nNpounssoauTens KPY 3a npumeHseMble KOMMNOHEHTHI;

e crnocob OOCTaBKU peknamauMOHHbIX Y3r0oB (4OCTaBka MPOU3BOANTENS UMM CaMOBbLIBO3 3aKa34uka);
e  YCIOBUS MO MOHTaXy peknaMaumOHHbIX KOMMOHEHTOB;

e  YCIOBMS NOCNerapaHTMNHOroO obCnyXMBaHus;

e YCNOBUSA HACTYMNNEHUs OTBETCTBEHHOCTU MNPOU3BOAMTENA UMW MOCTaBLIMKA MO rapaHTUNHbLIM
obs3aTtenbcTBaM;

e  BO3MOXHOCTb MPUOBPETEHNS Y3NOB U KOMMIEKTYOLWMNX KOHKpeTHoro KPY Ha npoTsxeHun
e  BCero cpoka akcnnyaTauuu;
e  BO3MOXHOCTb TEXHUYECKOWN U cepBUCHOMN nogaepxkn KPY, CHATbIX ¢ NpOM3BOACTBA.

MakeT FapaHTI/II7IHbIX ycnyr npou3BoauTenda wunu nocrtaBuMKa OYeHb BaXxeH AOnd  OUEeHKU
Tpyao3aTpaTt 3aka34duka npu HactynneHnn FapaHTI/IIZHOFO cny4asda.

TPEBEOBAHNA YTUNN3ALUN KPY
K aTm TpeboBaHusamM OTHOCATCS 06beM paboT no ytunusaumu wrada KPY 1 ero KoOMNoHeHTOB:
e Hanuuve 1 obbem coaepaHns AparoLeHHbIX METanmnoB B LWKady 1 ero KOMMOHeHTax;

®  Hanuuue KaHLEepOreHHbIX M XMMUYECKN aKTUBHbIX cpel B KoMrnoHeHTax KPY;
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e Hanuyme Mnn OTCYTCTBME crneumanbHbIX MeEPONPUATUI NO yTunusaumn wkados KPY.
TPEBEOBAHNA ABTOMATUSALINA

K gaHHbIM Tpe6OBaHI/IF|M OTHOCUTCA Ha6op CBOWCTB pacnpeagennTenbHOro YCTpOIZCTBa,
no3BonArLWnX CTpOUTb aBTomMmaTun4eckmne mnnn aBTOMATU3NPOBaAHHbIE CUCTEMDI ynpasrneHua
TEXHOJTOr’M4YEeCKMMIU npoueccamm SﬂeKTDOCHaG)KeHI/IFIZ

e Habop ycTtporcTB cuctem ACKY 3, yctaHaBnuBaembix B gaHHoe KPY;

e Habop ycTpOMCTB TeneynpasfeHusl, ycTaHaBnmBaemblx B gaHHoe KPY;

e Habop yCTpOWCTB TENEN3MEPEHUI 1 TENENHAMKALMI, yCTaHaBnuBaembix B KPY;
e  HanuyMe U OTCYTCTBUE CUCTEM PErMCTPaLMN aBapUiHbIX PEXNMOB;

e  Hanu4yne cMcTeMbl AUCTAHLUMOHHOW ANArHOCTUKN OCHOBHBIX y3rioB KPY.

TPEBOBAHUNA 3PTOHOMUYHOCTU
K HMM OTHOCUTCSI COBOKYMHOCTb CBOWCTB, ONPeAensiowmx yao6CcTBO onepaTtuBHOro 00cnyXmeaHms
wkagos KPY:

e TVWM BbIABWXHOIO 3f1eMeHTa (KacCETHbI U BbIKaTHOMN);
e  [OCTYMHOCTb OpraHoB ynpasneHus KPY v npoctoTta ux ynpaeneHus;

e YCNnoBusi JocTyna K u3mMepuTenbHbiM TpaHcdopmatopam (TT, TH, TTHI) gna npoBeaeHus
NoBEepOYHbIX paborT.

e  YCIOBMSA JOCTYMNa K KOHLEBbIM MydTaM KabenbHbIX JIMHNI;

e 00BbEM MOHTaXHbIX U MYyCKOHaNago4HbIX paborT;

e  KONMMYeCTBO BUOOB BCTPaMBaeMbIX KOMMYTaLMOHHbLIX annapaTos.;

e  KONIMYECTBO BMOOB BCTpamBaemblx cucteMm P3uA.
OKOHOMUWYECKME TPEBOBAHUA

OKOHOMMYEeCKne Tpe6OBaHI/IF| BO MHOIOM ABNAKTCA onpeaendarnwmMm npn peeHnmn I'IOTpe6I/ITeﬂFI
B np|/|o6peTeHV||/| OaHHOro pacnpenennTeribHoro yCTpOVICTBa. K HMM OTHOCATCS:

e cToumocTb KPY;

e  YCNoBuWs ONnaTbl;

e  CPOK U3rOTOBINEHUS;

e  YCINOBUWSI OOCTaBKW;

e  CTOMMOCTb MOHTaxa;

e  CTOMMOCTb NMyCKOHarnagou4HbIX paborT;

e CTOMMOCTb TEKyLLEero KOHTpONns o6CnyXvBaHUA M PeMOHTa Ha NPOTSHKEHWUM BCEro Cpoka CryxObl
(aMckoHTMpOBaHHas cTommocTb akcnnyatauuun KPY);

e CTOMMOCTb AEMOHTaxa 1 ytunuaaumm syeek KPY.

COBOKyFIHOCTb 3KOHOMMYECKMX MoKasaTenemn onpependet obwue 3aTpaTbl I'IOTpe6I/ITeJ'IS'-| Ha
KOHKpPETHOE pachnpeaenntesibHoe yCTpOIZCTBO.

PaccmoTpeHHble TpeboBaHUA No3BONAT NoTpedbutento cpopmmpoBaTb COOCTBEHHbIE MOAXOAbI K
BblOOpY HyxHoro Tuna KPY Ha ocHOBe BbibOpa MNpMOpPUTETOB MO KaXkdow rpynne noTpeduTenbekux
CBOWCTB.

CoenaHHbI aHanuM3 He NpeTeHAyeT Ha BCEOOLHOCTb N MOXET ObiTb 3HAYMTENBHO PacLUUPEH MNo
Kaxgon rpynne TpeboBaHMA B 3aBUCMMOCTM  OT  KOHKPETHbIX  YCMOBMI  3KCMnyaTauuu.
Xotenocb Obl MOpeKkoOMEHOOoBaTb MOTEHUMAmNbHBIM  MOTPEOUTENAM BHMMATENbHO OTHOCUTLCA K
dopmupoBaHuto TpeboBaHui kK KPY ¢ y4eTom JONroCpOYHOro Cpoka Ux aKcnnyaTaumm.

OCHOBHbIE TEHAEHLINA
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B 3aknioyeHne xotenocb Bbl OCTAHOBUTLCH Ha OCHOBHbIX TeHAeHUusAX B obnactu KPY-ctpoeHus.
1. PaclumpeHve HoMmeHKNaTypsbl cyLlecTBylowmx cepuin KPY B HanpasneHuy pa3BuTus:
e CETKM CXeM MEePBUYHBIX Y BTOPUYHBLIX COeAUHEHNI;
e co3gaHus KPY Ha knaccol HanpsxkeHus 20 n 35 kB;

e co3gaHus KPY Ha BbICOKME TOKOBble HOMUHanbHble nokasatenu (3150 A n 4000 A HOMUHanbHOro
ToKa 1 50 KA TOKa OTKNIOYEHNS).

2. PaspaboTtka HeobcnyxmBaembix KPY ons CHWXKeHUS U3gepXek B TEYeHMEe BCEro Cpoka aKCnnyataumu.
3. TNoBbiweHne ypoBHA HagexHocTu KPY 3a cuyeT KOHCTPYKTMBHBIX PELUEHVM U NpUMeHeHus Gornee
Ha4eXXHOro KOMMNeKTyLwero obopygoBaHus.

4. TMoBbiweHne 6e3onacHocTn KPY 3a cyeT MCKIYEeHUs YenoBeyeckoro daktopa npu onepaTMBHOM
yrpaBneHUn N TEXHUYECKOM OOCNyXMBaHUWM (UCKMOYeHWe py4vHoro ynpaenexHus KPY, guctaHuMoHHas
OMarHocTvka OCHOBHbIX 3N1IEMEHTOB, ANCTAHUMOHHbBIN TEXHUYECKMUI KOHTPOMb, YBENMYEHNE MEXPEMOHTHbIX
nepvoaoB U MHOroe gpyroe).

5. Habniopaetca He3HauunTenbHas TeHOEHUWS B CHWXeHUW rabapuTHbIX pasmepoB. Ho B aTom
HanpaBneHnn CyLLEeCTBYIOT cepbesHble orpaHuyveHus. CHuxeHne rabaputoB B 0OLEeM criyyae CHwxkaet
rnokasaTtenu HaaeXXHoCTW, NokasaTenu obecny>xmBaHnsa U pemMoHTa, nokasaTenu 6esonacHocTu.

6. OTkas OT rasoBoi M30MNSAUMU U MNPEUMYLLECTBEHHOE WCMOMb30BaHWe BO3AYLWHOW (He cTapetowen u
camMoBoOCCTaHaBnmeatLencs) nsonsauumn KPY.

7. lNoBblleHWe YPOBHA An3ariHa U 3proHOMUYHOCTH LWikadgoB KPY.

B uenom moxHo npennosioXnTb, YTO PEBOJTIOLUMOHHBLIX TEXHNYECKUX pemeHM|7| B obnactun KPY CTPOEHNA HE
npeasnagnTcA. bonee ToOro, 6y,£|,eT HabnogaTbca COMMXKEHME TEeXHUYECKNX peu.leHM|7| Y pPasfiMyHbIX
HpOVISBOﬂVITeﬂeVI W, Kak creacTaune, NoBblLEHNE LeHOBOW KOHKYPEHLUN Ha pbIHKE KPy-CTDOEHVIFI.

Matepuan nogrotoBun cneuuanbHbii 0603peBatenb XypHana «3Heproakcnept» CEMEHOB A. C.

McTouHuk: http://www.bester54.ru/

Hosble Texuuueckue pemenuss KPY 6(10) kB

I'nagnwtit pedakmop cucmemut iElectro k.m.n. Axkumos E.T.

KomnnekTHble pacnpegenutenbHble yctponctea (KPY) 6(10) kB
ABNATCA Hanbonee BOCTPeOOBAHHBIMM Ha PbIHKE 3MEKTPOTEXHUKU. BoT
noyemy nosiBNEHWE HOBbIX pa3paboTok B 3TOM Obnactn oxmaaemo wu
NPOrHO3Mpyemo.

e

I E
I‘ o PaccmoTtpum pag TEXHUYECKNX peLueHnn BeayLUnX
- smes o
npoussogutenen KPY: MO «3nektpoTexHuka», 3A0 «OnekTpoHMaLl» u
'K «TexaHeprokomnrekey.

MponsBoacTBeHHOE O6beAMHEHUE «ONTEXHWKa» NpoAoKaeT
06HoBnATE NuHenky KPY Ha 6(10) kB. Ee HoBble pa3paboTtkun KPY «Bonra»
1 moHo6nok KPY 6(10) kB «OHera-M».

KPY «Bonra» npegHasHadyeHO Ans paboTbl B ceTax TpexdasHoro
nepemMeHHoro Toka u4actoton 50 [u, HanpshkeHnem 6(10) kB, ¢
N30NMPOBaAHHOW WNW 3a3eMIIeHHOW 4epe3 [ayroracawmii peaktop wunu
pe3ncTop HerTpanbio.

maBHas ocobeHHocTb KPY «Bonra» 6(10) kB — mogynbHas
KOHCTpykums. Kaxpgas syemka KPY  cocTouT  mM3  HECKOMbKUX
PYHKUMOHANbHBLIX MoAynen, cbopka KOTOpbIX OCYyLEeCTBnAeTcd Ha
crneunanmn3mpoBaHHbIX TEXHOSNOMMYECKUX  JIMHWUSX, YTO  CYLLECTBEHHO
NoBbILLAET KA4eCTBO MOAYIEN N U3OENNS B LIEMNOM.
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MporpeccrBHas KOMMNOHOBKa BbikaTHOro anemeHta KPY, npumeHeHne COBPEMEHHbIX YCTPOWCTB
P3A n ACYTII, opurMHanbHble KOHCTPYKTOPCKME pelueHusi, obecneuynBatowme 6esonacHoCcTb nepcoHana
npu akcnnyatauum 1 ygobcTBo B obcnyxuBaHum kabenen, no3BonsaoT cosgasatb Ha 6ase KPY «Bonra»
pacnpegenutenbHble YCTPOWCTBA AN CaMblX OTBETCTBEHHbIX 06bekToB. B KPY «Bonra» npeaycmoTpeHsbl
BCe HeobxoauMble OMOKMPOBKW, 3MEeMEHTbl CUCTEMbl AYroBOW 3alluTbl, a Takke psSn YCTPOWCTB U
KOHCTPYKTMBHbIX PELLUEHWI, KOTOPble rapaHTMpPYyloT 6e30MacHOCTb NpW 3KCnyaTaumMm obopyaoBaHusS.

TEXHUYECKNE XAPAKTEPUCTUKN

HomuHanbHoe HanpsihkeHue, KB 6; 10

HomuHanbHbIN TOK, A

rnaBHbIX Lenen KPY 630; 1000; 1250; 2000; 2500; 3150
COOPHbIX LUNH 1000; 1250; 2000; 2500; 3150

HomunHanbHbIN TOK OTKJTIOYEHUS cunosoro | 20; 25; 31,5
BbIKNtOYarens, KA

Tok TepMmyeckon CTOMKOCTM npu anutenbHoctn | 20; 25; 31,5
npoTekaHuna 3 ¢, KA

TOK 3N1EeKTPOANHAMNYECKON CTONKOCTH, KA 51; 64; 81

HomuHanbHble HanpskeHust Lenen ynpaBneHus u
curHanusaumm, B:

Npu MOCTOSHHOM TOKe 110; 220
npy NepeMeHHOM TOKe 100; 220
Llenen ocBeLLeHns 24

KOMMyTaUWOHHLIN pecypc CUITOBOMO BhbIKIIKOYaTeNs,
umknoB B—tn—O, He meHee

Npy HOMWHANBLHOM TOKE MMaBHbIX Lenen 25000
Npy HOMWHANbLHOM TOKE OTKMKYEHUS 100
"abaputbl g4yenkn KPY (W x I” x B), mm:
Ha HoMUWHanbHble Tokn 630; 1000; 1250 A 600 x 1500 x 2300
Ha HoMUWHanbHble Tokn 2000; 2500; 3150 A 1000 x 1500 x 2300
Cpok cnyx0bl [0 cnvcaHus, NeT, He MeHee 25
CreneHb 3awmntbl no FOCT 14254 IP31
MoHobnok KPY 6(10) kB «Owxera-M» — KOMMakTHOE KOMMNIEKTHOe pacnpefennternsHoe

YCTPONCTBO, NpefHa3HayeHHoe Anga paboTbl B ceTax TpexdasHoro nepemMeHHoro toka dactotom 50 I,
HOMMWHanbHbIM HanpsbkeHnem 6(10) kB, ¢ M30MMpPOBaHHOM WNKU 3a3eMMEHHON 4Yepe3 pe3ncTop unu
JyroracuTernbHbI peakTop HenTpanbHo.

MoBbllleHHAsA  HagexHocTb  MoHobnoka  «Onera-M»
obecneyeHa OCOGEHHOCTAMM €ro  KOHCTPYKUMMU: BHYTPEHHSAS
OLWIMHOBKA W KOHTAKTHble MNPUCOEOVUHEHUS T[NaBHbIX Lenen
MOHOGIIOKa W30NMPOBaHbl, CUNOBbLIE Kabenu oTxXodsdwmx IUHWUA
NOAKMIYaTCA C MOMOLLbI0 KabemnbHbIX aganTepoB, OTCEKU
noakntoyYeHnsa kabenbHbIX NUHUIA OTAENEHbl OT CUMOBLIX LEenen un
Apyr ot apyra.

Pacxoabl Ha akcnnyaTaumio MOHOOMOKA CHUXKEHbI 3a CYeT
NPUMEHEHUST  3nerasoBbiX KOMMYTAUWOHHBIX —annapatoB, He
TPebyoLMX TEXHUYECKOTO OBCNYyXMBaHUSI B TEYEHUE BCEro Cpoka
cnyx6bl — 25 neT.

CbeMHasi OokoBasi MaHemnb MarucTpanbHbIX LWWH OaeT
BO3MOXHOCTb pacLUMpsiTb YHKUMOHANbHOCTL 0ObeKTa.

KaGenb ceuyeHnem xunbl ot 95 go 300 MM? nogknovaeTcs PPOHTANbHO C MOMOLLBLIO KabernbHbIX
aganTtepoB. Pasmepbl kKabenbHOro oTceka No3BoNsT NOACOEeAMHATL A0 ABYX kabenen Ha dasy.

KoHCTpyKuus agantepoB MO3BONSAET NPOU3BOAMTL BbICOKOBOSIbTHbIE UCMbITaHUS Kabenst 6e3 ero
OTCOEAMHEHUs OT pacnpedenuTenbHoOro ycTponcTea. B 3a3eMneHHOM MONoXeHUU MPUCOEeAMHEHUS!, Ha
kabenbHble aganTepbl, K KOTOPbIM MOACOEAMHEH Kabernb, YCTaHaBNUBAKOTCA W3MEPUTENbHbIE BTYIKWU,
UMEKLLNE CTEPXXHEBOW BbIBOL, AN NOOKIIOYEHMS UCMbITAaTENBHOM YCTAHOBKKW. [locne aToro 3asemneHue
NVUHUA  CHMMaeTCa C nomowblo  Aebnokvpylolero ycTpouctBa M Ha kabenb MOXHO nodaBaThb
ucnbiTaTenbHOEe HanpsKkeHne.
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B moHoGnoke «OHera-M» npeaycMoTpeHa MHOroypoBHeBasi cuctema 6esonacHocTu.

NPEMMYLLUECTBA

e Bbicokuii KOMMYTaUMOHHBIN pecypc annapaTtoB, NpuMeHsieMbix B « OHera-M».
e AnnapaTbl BCTpanBaloTCs B yCTPOWUCTBO OTAENBHO, MO NPUHUMMY MOAYIbHOW CUCTEMBI.

e [unbKocTb Mpu noctpoeHun cxem PYBH: BO3MOXHO KOHUrypuMpoBaHWe pasnuyHbiX yHKUNIA
PYBH npu He3Ha4MTeNbHOM yBENMUYEHUN BbICOTbI MOHOOMOKA M YMEHbLUEHUWN €0 LLUMPUHBI.

e Habop BO3MOXHbIX GIOKMPOBOK, BKIOYasi WCMONb30BaHWE HABECHbIX 3aMKOB, LIMpE, Yem Y
MOHOGITOKOB MPOYMX NMPOU3BOAUTENEN.

e Bo3MoOXHa opraHusauus kabenbHOro BbiBoAa Ha TpaHCcopMaTop, Kak B HUXKHEN, Tak U B BEPXHEN
yacTn MoHobMnoka.

. yCTpOVICTBO peneVlH0|7| 3aWwuTbl obecneuvnBaeT OTKMNIOYEHME BbIKNoYaTenst 6es onepaTtnBHOIO
TOKa.

e B cocrtaBe MOHOGMOKa NPUMEHSIOTCSA U3ENNA TONbKO OTE4YEeCTBEHHOIO NPOMU3BOACTBA.
TEXHUYECKNE XAPAKTEPUCTUKHA

HomMuHanbHoe HanpspkeHwe, KB 6; 10
HomuHanbHbI TOK rmaBHbIX Lenen, A 630
HoMWHanbHbIA TOK COOPHbIX WKH, A 630
HomunHanbHbIN TOK CUMNOBLIX BbiKtovaTenen, A 1000
ToK aneKTpoANHaMN4eckon CTOMKOCTHU, KA 51
TOK TEPMMYECKOWN CTONKOCTU ANUTENBHOCTBLIO 3 C, KA 20
HomMunHanbHbIN TOK OTKITIOYEHUSA CUMNOBLIX BbIKIOYaTeNnen, KA 20
Cpok cnyx0bl fo cnvcaHus, NeT, He MeHee 25
CreneHb 3awmntbl no FOCT 14254-96 IP31

3A0 «3OnekTpoHMall» npegnaraeT KOMMEKTHblIE pacnpeaenuTenbHble
yctponctea KPY «ELTEMA», npegHasHauyeHHoe pnsa npuema u
pacnpegeneHnsa aneKkTPU4ecKon 3Heprum TpexdasHoro nepemeHHoro
Toka yvactotom 50 u 60 Iy HanpshkeHunem 6(10) kB B cetax c¢
N30NUPOBAHHON MMNWN 3a3eMIEHHON Yepes3 Ayroracsluin peakTop unu
pesncTtop HenTparbto.

KPY npumeHsioTcA B KayecTBe pacnpefenuTernbHbIX YCTPOWCTB
HanpshkeHuem 6(10) kB, TpaHcdopmaTopHbix nogctaHumi 110/35/6-10
kB, 110/6-10 «B, 35/6-10 kB wun 6-10/0,4 kB, a Takke B
pacnpegenutenbHbiX MyHKTax.

KPY npegHasHayeHbl Ans paboTbl BHYTPU MOMELLEHUA NPU CrEeaYoLWmMX
YCroOBUSX:

e BbiCcOTa Hag ypoBHeM mops Ao 1000 m,

e BepxHee paboyee 3HaYeHVE TeMMepaTypbl OKpYyXatoLero Bo3ayxa He Boiwe +40°C.
e HWkHee paboyee 3HayeHWe TemnepaTypbl OKpyXKaloLlero Bo3gyxa He Huxke -5°C.

e OTHOCUTEeINbHas BNaXHOCTb Bo3ayxa 98% npu Temnepatype nnoc 25°C.

e TuN atmocdepsl Il no FTOCT 15150-69.

e  OKpyXallias cpeaa HeB3pbliBOOMacHasi, He cofepallash TOKOMPOBOASLLEN MbifN, arpeccuBHbIX
MapoB 1 ra3oBs, paspyLUatoLLmMX U30MSLMIO U MeTarl.

KPY MoXeT BbITb yCTaHOBMNEHO B MOMELLEHUSAX C TEMMNEPATYPON OKpY>KaloLLero Bo3gyxa He Huxe
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-25°C. B atom cnyyae B wkadax KPY npeaycmaTtpuBaeTcs  yCcTaHOBKA  aBTOMAaTUYECKMX
aHTUKOHAEHCATHbIX HarpeBaTerbHbIX 3NeMEHTOB, obecneynBarolMx HoOpManbHble TemnepaTypHble
ycnoBusi  paboTbl  komnnekTyowen annapatypbl. KPY MoryT ycTaHaBnmMBaTbCsi B KOHTEMHepax,
o6opyaoBaHHbIX cuctemon oborpeBa u BeHTunsaumun. KPY cootBeTcTBytoT TpeboBaHusam MOCT 14693-90,
FOCT 12.2.007.0-75, TOCT 12.2.007.4-75, MOK 298 n 694. OTnuunTenbHble 0COOEHHOCTU pa3paboTku
(Ha npumepe wkada KPY ¢ koHgeHcaTopHom 6atapeen molHocTbio 900 kBap):

e llupokni pamana3oH HOMWHAamMbHbLIX nNapameTpoB (HOMUHanbHble Toku 630-3150 A, TOKM
oTkntoveHns 20-40 KA;

e Pa3BeTBrneHHasa ceTka CXeM [MaBHbIX Lenen ¢ BO3MOXHOCTbi ycTaHoBkm TCH u KB B pagy
wkadpos KPY ctaHgapTHoro rabapuTa;

e BosmoxHocTb ycTaHoBKM AByX rpynn TH B npegenax ogHoro wkada;
e V3onupoBaHHble OTCEKM (OTCEK BbIABMKHOIO dreMeHTa, OTCEK MPUCOeAMHEHUIN, OTCEK COOPHbIX
LUMH 1 BCroMoraTenbHbIX Lienen) kak B npegenax ogHoro wkadga KPY, Tak n OTHOCUMTENbHO Apyrnx

wKacos;

° KOHCprKLI,VIFI 3aseMndulero  pasbegunHutTenda genaet HeBO3MOXHbIM  CaMONpon3BOJibHOE
3aMblkaHMe 3a3eMMSOLWLMX HOXEN N NO3BONSAET BU3yalibHO KOHTPONMpoOBaThb MNOJiIOXeHne HOXEW;

e YBENWYEHHbI OTCEK NpuUcoeauHeHun, obecneymBarowmin yaoobCTBO nogkmnodeHus kabenem wm
NpoBeAeHUs pernamMmeHTHbIX padoT;

e YctaHoBka TTHI1 B oTceke npucoeanHeHni;

° B0O3MOXXHOCTb M3roTOBEHUS LIJKaq)OB OAHO 1 OBYCTOPOHHEIro OGCJ'Iy)KI/IBaHVIFI.

TEXHUYECKNE XAPAKTEPUCTUKN

HanmeHoBaHue napameTpa 3HayeHne napameTpa

HomuHanbHoe HanpsihkeHune, KB 6.0; 10.0

Hanbonbliee paboyee HanpshkeHne, kB 7.2;12.0

HoMuHanbHbIN TOK COOPHbIX WKH, A 630; 1000; 1250; 1600; 2500;
3150

HomMunHanbHbIM TOK rMaBHbIX Lenen, A 630; 1000; 1250; 1600; 2500;
3150

HomuHanbHbI TOK OTKNIOYEHUSA BbiKMoYaTenen, BCTpoeHHbIX B KPY, | 12,5; 20; 25; 31,5; 40; 50
KA

TOK 3NeKTPOANHAMNYECKON CTONKOCTM (amnnnTyda), KA no 128

ToK TepMUYECKOM CTONKOCTU, KA 20; 25; 31.5; 40; 50
BpeMsa npoTekaHus Toka TEPMUYECKON CTOMKOCTH, C: 3

HomunHanbHoe HanpsbkeHne BcnomoratesbHbIx uenen, B [o 220***
MabapuTHble pa3mepbl WKadoB, MM: 750; 900*; 1000**
LmMpuHa 1400

rnybuHa 2100 - 2400****
BbICOTa

Macca, kr ot 480

* Wkadpbl Ha HOMUHaNbHbBIN Tok 2500 A ¢ TokoM OTKNtoYeHus go 31,5
KA!
** Wkadbbl Ha HOMUHanNbHLIN Tok 3150 A (TOK OTKMOYEHUA /J,o 31 5 kA) r"r"?

Z c TOKOM OTKIIHOYEHMS A0 50 il
*** [lloboe cTaHOapTHOE HanpsXXeHne NOCTOSIHHOrO, nepemeHHoro unm &
BbINPSIMIIEHHOIO TOKa;

**** B 3aBUCHMOCTM OT BbICOTbI OTCEKa BCMOMOTaTeSlbHbIX Lenen
(BO3MOXEH yBENUYEHHbIV KaHan Ans BcrnoMoraTenbHbIX yerned). !

KPY «ELTEMA» npumeHsitoTCA ANA  KOMMSEKTOBaHUS
pacnpegenuTenbHbIX YCTPOUCTB CPEAHEro HamnpsbkeHus BO  BCEX
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obnacTtax nonyyeHus, nepegayn 1 pacnpeaeneHns aneKTpo3Heprum:

e HedTexvmmnyeckas oTpacrb;

e  LENMoNo3Ho-GymMaxHasa 1 ropHO-pyaHas NPOMbILLNIEHHOCTb;

e MeTannyprus U MawmMHOCTPOEHUE;
e 00bekTbl TOL 1 sHepreTU4eckuin cekTop;
e  a’3ponopThl;

e  [OPTOBbLIE COOPYXEHUS;

° 6VI3HeC-LI,eHprI, counanbHble U agMUHUCTPAaTUBHbIE 30aHUA.

prnna KOMMNaHui «TeXSHepFOKOMI'IJ'IeKC» Ha4dana BbINYyCK KOMMJIEKTHOroO pacnpenennteribHoro

ycrpouctsea cepun KC-10 (aHanor D-12 P)

YctporictBo KPY npumeHsieTca B KadecTBe pacnpefenutenbHbIX MyHKTOB

ropoackux wu

NPOMBILLFIEHHBIX MOACTAHUMIA (MOLLHOCTbLIO cunoBoro TpaHcgopmartopa go 1000 kBA) ons anekTpuyeckmx

ceTen NPOMBbILLUITIEHHOCTN, CeJ1bCKOro X035IMCTBA,

XeJie3HoO0pOXKHOIro TpaHcnopTa.

ANEKTPUYECKNX CTaHUuun 1 SJ'IeKTpI/I(bVIKaLI,VII/I

KPY usrotaesnuealoTca No MHAMBMAYaNbHbIM 3aKka3aM, B KOTOPbIX OroBapmBaloTCs KOMMMYECTBO U
B3auMHOe pacnonoxeHue wkadgpos KPY B noacTtaHUMn, CXembl MaBHbIX M BCMOMOraTesSibHbIX Lenen
Kaxxgoro wkadpa KPY 1 gpyrme TexHU4eckne xapakTepuCTUKM LWKadoB, BbIABUMXHbBIX 3M1IEMEHTOB, CXEM

ynpasneHus.

TEXHUYECKME XAPAKTEPUCTWKU

HaumeHoBaHve napameTpa 3HaveHune
HomnHanebHoe HanpsbkeHue, kKB 10,0
Hanbonblee paboyee HanpsikeHue, kKB 12,0

HomurHanbHbIM TOK 0TX0AaWmnX domaepos, A

630; 1000; 1600; 2000; 2500; 4000

HomunHanbHbIM TOK COOPHbIX LWWKH, A

1000; 1600; 2000; 2500; 4000

HoMuWHanbHbIM TOK TpaHCOpMaTopoB Toka, A

50; 75; 100; 150; 200; 300; 400; 600;
800; 1000; 1500; 2000; 2500; 4000

HoMWHanbHbIN TOK BaKyyMHbIX Bblkntoyatenen, A

630; 1250; 1600; 2000; 2500; 4000

HoMMHaneHbIN TOK OTKMIOYEHUSA BaKyyMHbIX
BbIKNtoMarenemn, KA

20

ToK TepMUYECKOM CTONKOCTU, B TeYeHune 3 c, KA 20
MexaHn4yeckun pecypc, Korn-Bo onepauuii 50000
BKNHOYEHNA-OTKITIOYEHUS

HomuHanbHoe HanpsikeHne BCnomMoraTenbHbIX 110; 220
uenen, B: 220
-MOCTOSAHHOIO TOKa 24
-NepeMeHHOro Toka

-0CBELEHNS

MabapuTHble pasmepbl, MM 2350
-BblCOTa 650;750;900
-lnprHa 1200;1300
-rnybviHa

KoHCTpyKTUBHbIE OCOBEHHOCTH

e  OTHocuTenbHO Marnble rabaputhl WKadgoB

e lcnonb3oBaHWe KOHTAKTOB TuNa "Tonbnan"

e KoHcTpykums wkadpoB cobpaHa 13 OUMHKOBaHHbIX AeTanern ¢ NOMOLLbIO TArOBbIX 3aKMenok
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e OnepaTvBHOE YyMpaBfeHWe BbIKATHBIMK 3fIEMEHTAMU MNPOM3BOAMTCA MNPU  3aKPbIThIX ABEPSIX
LKagoB

° N3bsaTne un YCTaHOBKa BbIKaTHbIX 3J1EMEHTOB B LIJKaCbe npomn3ssBognTcAaA C WUCNOJIb3OBaHNEM
VIHBeHTapHOIZ TENEXKU

° HapexHble 6J'IOKVIDOBKVI npepoTBpaLlauimne oWwnbOoYHbIE OENCTBMS
e Ypnob6cTBO 1 6e3onacHOCTL B 06Cﬂy)KVIBaHI/IVI M 3KCcnnyatauum
° Bo3mMoXXHOCTb BU3yaribHOIo KOHTPOSA NOJIOXEeHUA 3a3eMnurtend

o Ob6cnyxmBaHue BTOPUYHBIX Lenen TpaHcdopmaTopa Toka U3 OTCeka BaKyyMHOrO BblKntoyaTens.

Mpeonaraemble HoBble pa3pabotkm KPY 6(10) kB oTnvMyaeT nMoOBbIWEHHBLIM pecypc paboThl
KOMMYTaLMOHHbIX annapatoB, MPUMEHEHUE MOAYMbHbIX KOHCTPYKUWIA, YCUINEHHasi cuctema 3aliuTbl,
obecneunBatowas noBbllWeHHY 6Ge3onacHocTb. Ha psage paspaboTkax MCNOMb3yeTcsi  TOMbKO
oTeyecTBeHHasi KOMMyTauMoHHas annapatypa (10 «3nTexHukay).

NcTtounuk: http://www.ielectro.ru/
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MynbTUMEIUIAHBIN KypC
I10 DJIEKTPOTEXHUKE U OCHOBAM DJIEKTPOHUKHU

«B MUp aneKkTpuyecTBa - Kak B
nepBbInN pa3!»

ABNSACMCST MEOPEMUHECKUM U NPAKMUYECKUM NOCobuem
0J151 HOBUYKOB U «N003A0bLEBUIUXY NPOhuU

Bnaeo ypokn npakTuYecKmx
paboT c Flash & Gif aHnmaumen,
C TECTaMM N KOMMEHTapUSIMU C

aKkpaHa (bonee 8 4yacos Buaeo!).
MynbTUMEANNHBIN ANCK
pa3mepoM 4GB ¢ MakcuMasbHbIM
OKaTueM obbeMa npu YYTEHHOM
MWHMMANIbHOWN MOTEPU KayecTBa
BUAEO

MpocToTa B U3y4eHUU Npu MMHUMaAJIbHbIX
3aTpaTaxX BpeMeHM Ha yCBOoeHue MaTepuana !!!

YT10-0bI Y3HATL NOAPOOHOCTHU

KnukaunTte croaa
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I'naBHBIM pE€AAKTOpP OCCIUIATHOrO DJEKTPOHHOTO DJIEKTPOTEXHUYECKOTO JKypHana «S1

DIEKTPUK !

[ToBubiii AHnpelt BianumupoBuu
[IpenogaBarens ['OMeNbCKOTO rocyJapCTBEHHOIO MOIUTEXHUYECKOTO KOJIIEIKA

C 2005 roza co3aaro ¥ MpOJIBUTAI0 CANThI JJIEKTPOTEXHUUECKON TEeMaTUKH.

ABTOp IIOYTOBOM PpACCBUIKM «ODIEKTPOTEXHUYECKAS HHUUKIONEAUA», PSIAAd CTaTew,
nyOIMKaluui U 3JIEKTPOHHBIX KHUT.

Mon ABTOPCKHUE IJICKTPOHHbIC KHUTH:

T T T TV T T TV T T VY TR T

«Bce, 4T0 KamxAbIi KBAJIU(PUIHMPOBAHHBIHA JICKTPUK J0JI2KEH 3HATH
MPO IJIEKTPOMATHUTHBIE peJie, MYCKATEJIH U KOHTAKTOPbD)

DJIeKTpoHHAasi KHUra «Bce, 4T0 KaMKAbIil KBAJIU(UIUPOBAHHBLIM JJIEKTPUK T0JKEH
3HATH PO YIEKTPOMArHUTHBIE peJie, MyCKATe I U KOHTAKTOPbD) HAIlMCaHa Ha OCHOBE
MOWX CTaTei, OImyOJMKOBaHHBIX paHee Ha caite «lllkoma juid siaekTpukay W Oiore
0eJI0pPyCCKOro ANEKTPOTEXHUUECKOTO MopTaja «DIEKTPOMOCTY.

B kHUTE paccMOTPEHBI yCTPOWCTBO, MPUHITUI ACHCTBUS, TEXHUYECKUE XapaKTEPUCTUKH,
npaBuja BbIOOpa, OCOOEHHOCTM B paboTe M NPUHIUIBl HAJNAJAKH OKCIUTyaTalluu
AJIEKTPOMArHUTHBIX alMapaTroB AUCTAHIIMOHHOTO YTMPABJICHUS: JICKTPOMArHUTHBIX pee,
MycKaTeNeil, KOHTAKTOPOB, MCIOJHUTENBHBIX M TPY30MOABEMHBIX AJIEKTPOMATrHUTOB H
AJIEKTPOMArHUTHBIX My (]T.

Cka4ath 3Ty 3JIeKTPOHHYI0 KHUTY MOKHO, MepPeH/Is M0 CChLIKe

http://www.electrolibrary.info/books/contactors.htm
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WHTEPHET ANA
ANEKTPUKA

" SRR A
ey Liabik

«I/IHTepHeT IS JICEKTPHUKA»

['ne wnaiitu B MHTepHeTe CHEUMANUCTY-3IEKTPUKY Y3KOTEMAaTHUECKYyl0 HH(OpPMAIHIO.
Cepus "llyreBoauTeins 1o anekrporexuuueckomy urepHery".

9TO

B kHure ocsemaroTcs BONPOCHI MOMCKAa W IMpUMEHeHus uHpopmaiuu B HHTepHeT B
ANIEKTPOTEXHHUKE U 3JIeKTpodHepreTuke. Pakruyecku KHUra "MHTEepHET JU1s 3neKkTpuka’ -
CIPABOYHUK

no HH(OPMAIMOHHBIM

NEKTPOTEXHUUYECKUM  pecypcam
PYCCKOSI3BIYHOTO, TaK U aHIJI0s13bIYHOTO0 MHTEpHETA.

KakK
OTa KHUTa pacCunTaHa, KaKk Ha HOBUYKOB, TdK U Ha HpO(l)GCCI/IOHaJ'IOB.

CkayaTb 3JIeKTpOHHYIO KHUTY "VIHTEpHET 115 31eKTpuKa" MOYXKHO 371€Ch:

http://www.electrolibrary.info/main/webelectrik.htm
KoHTaKkTBI

CB43aTbCsl CO MHOU MPOCTO:

e-mail: electroby(@mail.ru

WWW: http://electrolibrary.info
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