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Mpepucnosue

3aluTa, KOMMYyTaLUKWs, U3MepPEHUe U KOHTPOIb — KOMMOHEHTbI
HW3KOBOMBTHbIX pacnpeaenuTenbHbiX CUCTEM OT KOMMaHWU «CUMEHC»
BbINOMHAOT BCE 3TW (DYHKLMU U MOAXOAAT ANA Nt0b6Oro npuMeHeHus
NpU ANEKTPOMOHTaXe. Mcnonb3yemble B MPOMbILLAEHHOCTH,
MHQPACTPYKTYPE MUIU XKUITULLHOM CTPOUTENbCTBE, 3TW NPOAYKTHI
rapaHTUpPYT MaKCUManbHY rTMBKOCTb, MPOCTOTY B IKCMyaTaLum

W HafIeXXHOCTb, NMPU 3TOM nomMorasa obecneunBaTb KOHTPOIb
6e30MacHOCTH BCeH CUCTEMbI 3MIEKTPOMUTAHMS.

Takue 3alMuTHbIe YCTPOMCTBA, KaK NPeAOXPaHUTENH, MOAYNbHbIE
aBTOMaTUUeCKMe BbIKNtouaTenu 1 yCTpoMcTBa 3aLWUTHOIO
OTKIHOUEHUS, UMEHOT MHOTONETHWUI OMbIT UCMbITAaHUIA U NPUMEHEHUS,
HO OHW He NOAXOAAT ANA 3a4ay onpefeneHna Ayrosbix npoboes.
Tenepb 3T0T Npoben ycTpaHeH - BbINyLLEHO HOBOE 3aLLUTHOe
YCTPOMCTBO Ans onpenenexus ayroebix npoboes: YOAI (ycTpoiicTBO
onpeneneHus ayroeoro npobos) 55M6. YOI 5SM6 cnocobHbi
obHapyXnBaTb Ayrosble NPobou, KOTOpble MOryT BO3HWKaTb

B MeCTax nocnefoBaTenbHbIX NPOHOeB U He3aLULLEHHbIX

KOHTaKTOB MK B pe3ynbTaTe NOBPEXAEHNUA U30NALUK MeXAY
hasHbIM U HENTPaNbHbIM NPOBOAHUKAMMU, @ TaKxKe Mexay hasHbiM
1 3a3eMNAOLWUM NPOBOAHMKAMU. YCTPOMCTBO oUueHb 3P heKTUBHO
[NA NpefoTBPaLLEeHNsA NOXKapoB, BbI3BaHHbLIX HEUCMPABHOCTHIO
3nekTpoobopynoBaHuUA.

B naHHOM pyKoBOACTBE Mbl MOCTapannCb ONMUCaTb He TONbKO
ur3nueckre xapaktepuctku YOI, HO U €ro KOHCTPYKLUKO

1 pexxumMbl paboTbl. Kpome Toro, 3gech npeactaBneHbl pasinuHble
KOMMMEeKTaLMK yCTPOIMCTBa U HEKOTOPbIe BapUaHTbl €ro MPUMEHEHHS,
uTobbl 06nerunTb BoIbOp TPebyemoro ycTpoicTea u obecneunTb ero
NpaBUIbHYO 3KCNNyaTaLmio.
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1. BBepeHue

McTopua onpenenenusa ayroebix npoboes B CLUA yxoanT CBOUMU KOPHAMKU
Ha HECKONbKO AecATUNeTuit Hasag. NepBble naTeHTbl OblnK BblAaHbI

B 1983 rofy. B 1990-bix rofax bbinu NpeanpuHATbI 3HaUUTENbHbIE
YCUNUS MO ONpefeneHnto NoAXoAsLLMX TpeboBaHuit U pa3paboTke
COOTBETCTBYHOLLMX MPOAYKTOB, NpeAHa3HauUeHHbIX AN onpefeneHuma
nyroBbix npoboes. MNocteneHHoe BHegperue AFCI (npepbiBaTenb

Lenu gyrosoro npobos) B CLUA Hauanocbk ¢ 2001 roga. B 2005 rogy

B HallMOHanNbHble NpaBua No 31EKTPOMOHTaXy bbino BBeAeHO
TpeboBaHue ncnonbzosaHua AFCl ¢ HOMUHaNbHbIM 3HaueHnem 15/20 A
B pacnpeaenuTeNbHbIX LenAX 3NeKTPONPOBOAKK CNanbHbIX KOMHAT.
HaunHasa c 2008 roaa, 31o TpeboBaHue HbINO paclunpeHo, Tyaa bbinm
BKIHOUEHbI pacnpeaenuTenbHble Lenu BCeX XUMbIX NOMeLLeHUH.

2. CTaTUCTUKA U MPUUYKHDI NOXKapPOB

ExxerogHo B FepmMaHuu peructpupyetca npumepHo 600 000 cnyuaes
NOBPeXAeHMU, BO3HUKLLMX NO NPUUMHe Noxapa; obLiad CTOMMOCTb
yulepba coctaBuna NnpuMepHo 6 MUNAUapAOB eBPpO. 3HauuTenbHo bonblune
onaceHus Bbi3biBaeT TOT paKT, UTO B pe3ynbTaTe 3TUX NOXapoB NOCTpaaano
6onee 60 000 uenosek, cpean HUX 6 000 UeNOBEK NONYUUNU TAXKENblE
TpaBMbl 1 600 uenoBek norubno, npuuem npumepHo 75 % cnyyaes
NPOM30LLNO B YACTHbIX AoMax. OcobeHHO HacTopaXKuBaeT TO, UTO MHOrUe
nocTpajaBLuMe OT noXapa Oblfn 3aCTUTHYTbI BPACMa0X, MOCKOMbKY
BO3ropaHu1e NPoOU30LLN0 HOUbO U NIOAW CNIOKOMHO cnanu; bonee 90 %

13 NornbLunx CKOHYaNUCh B pesynbTaTe OTPaBAeHWA AbIMOM. BONbLIMHCTBO
NoXapoB HaUMHAETCA C 3Tana TNeHUs, B NpoLecce KOTOPOro KOMHaTbl
6bICTPO 3aMONHAIOTCA 4bIMOM M NPOAYKTaMU ropeHus. BabixaHue manoi
UaCTH 3TUX ra3oB MOXET NPUBECTU K MOTepe CO3HAHWUA UMK CMEPTU.

Mo>xapbl, BbI3BaHHbIE HEUCMPABHOCTbIO NEKTPONPOBOAKH,

cocTaBnAT npumMepHo 30 % OT Bcex clyyaes, U 3TOT MPOLEHT NPaKTUUeCcKu
He MeHAeTCA B TeueHWe MHOruUx net. Hanpumep, B 2010 rogy Konuuectso
TaKWX NoXapoB cocTaBuno 34 % (cM. pucyHok 1). Ecnv otbpocuTsb

Te Cryyau, NPUUMHY KOTOPbIX HEBO3MOXHO YCTPaHUTb, Hanpumep,

MOJXKOT W UenoBeUecKnit hakTop, TO JONA NOXKapOB, CBA3AHHbIX

¢ anekTpoobopynosaHuem, npesbicUT 50 %. MpumepHo 50 % 3TUX Noxapos
BbI3BaHO 3/1eKTPUUECKOIN Harpy3koi, a 30 % - CUCTEMOM 3NeKTPOMOHTaXa.



MpwnumrHbl noxapos (2010 r.)

0% M Pa3pAag MonHumn

M DneKTpo3Heprua

M B3pbiB

M Mogxor

M MoxapoonacHble paboTbl
W Yenoseueckun dpaktop
1 OTKpbITbIN NOXap

= CamoBocCnaMeHeHve

MNeperpes

0
3% H Mpouee/HensBecTHO

PucyHok 1. lpuunHbl noxxapos B lepmarmmn B 2010 rogy

MHTepecHO Takke B3rNAHYTb Ha CTaTUCTUKY No AedekTam,
npepoctaBneHHyto VdS (VdS Schadenverhiitung GmbH) no gaHHbIM
npoBepok bonee 30 000 KomnaHWi. Ha pucyHKe 2 npeAcTaBneHo
pacnpepeneHuve bonee uem 150 000 obHapy»eHHbIX AedekToB. Hanuuve
HeCKONbKUX AeeKTOB B CUCTEMAX MOXeT 03HauaTb, UTo obLee KONMUeCTBO
npesbiwaeT 100 %.

Cratuctnka VdS no pedpektam B cuctemax anektpoobopygosaHua (2007 rop)

mVc 0 3neK:

m Hi yTCTBYIOILAA TEXHNYECKan

W HepocTaTouHan 3awuta oT NPAMOTO KOHTaKTa

mt kabeneit n kab Kopo6oB
m OTcyTCTBYIOWas, ueneii n anek

m [oBpexpaeHHoe o6opyoBaHue
m Mnoxo 3akpenneHHoe o6opyaosaHue
B HenpaBunbHoe NPoXoXaeHne CTeH U NOTONKOB
¥ HeKauecTBeHHble KNeMMbi 1 COeNHEHNSA NPOBOJOB
m O6opyaoBaHue, MeloLLLEe SNEKTPUYECKIE NpoGou/neperpyski
m OreyreT TBEHHOE c
25% 26% W HecooTseTcaylolee 060pyoBaHue nyTeit 4OCTyNa, ABEPEi 1 CyKeGHbIX NPOXOA0B
1 HecooTBeTcTBylOWWiA TUN 3n1eKTpoo6opyAOBaHNA
1 HecooTBeTCTByIOWas CTENeHb YNCTOTHI 3NIEKTPOMOHTaXa
HekauecTBeHHbie BBOfbI

PucyHok 2. CraTucTuka rno gegpeKktam B cuctemax anektpoobopynoBaHus (2007 roa)




Mpu BonblUMHCTBE 0OHapyXeHHbIX AeeKTOB, HaNnpUMep, HeKauecTBEHHOM
npoknagke Kabena unn NpoxoXxaeHnn yepes CTeHbl/MOTONKM, NOXapbl
MOTyT BO3HWKaTb U3-3a lyroBbix NpoboeB, KOTOpble He ONpeAenatoTca yxe
yCTaHOBMEHHbIMU 3aLLMUTHbIMW YCTPOMCTBAMM.

PacnpeneneHue cTaTUCTUUECKUX AaHHbIX, NOKa3aHHoe anA FepMaHuu,

B pa3HOM CTeneHn NPUMEHUMO 1 K APYrUM eBponeickum ctpaHam. OgHako
CylecTByeT pa3HuLa B MeTofax cbopa 1 0bpaboTku aaHHbIX. Ha pucyHKax
3—5 npepfcTaBneHbl pasnnuHble NPUMepPbl MOXapHOM CTaTUCTUKKU. U cHoBa
NPUUMHOI NoXKapa MOTyT CTaTb [lyroBble NPobowu, KoTopble ABAAIOTCA
cnefcTBMeM obHapyXeHHbIX AetheKTOB, TakiX KaK MOBPEeXAEeHUA rpbi3yHamH,
noTepA KOHTaKTa, CTapeHue Unun paspyLUeHue Noj AelCcTBUeM Bnaru.

JKcnnyaTauMoHHble 0TKa3bl
OTCyTCTBME KOHTaKTa
CrapeHue

[edekTbl MaTepuana
MoBpeXaeHWs OT rPbI3yHOB
[lecbekTbl M30nALUK

MospexaeHuna
2 % 1 BO3[eNCTBHe BNaru

PucyHok 3. [laHus: noxapHas ctatuctika 3a 2005 rog; oblyee Konnyecrso:
16 551 noxap

KopoTkune 3ambikaHual
npobou Ha 3emnto

OTCyTCTBME KOHTaKTa
Meperpyska

OLWKBKKM NpH 3NEKTPOMOHTaXE

Mpouee

PucyHok 4. QuHNAHAWA: NoxapHas cTaTucTuka 3a 2006 rog; oblyee KOnM4ecTBo:
1 860 noxxapos



B Obpa3oBaHue ayru

m TOK yTeuku

m KopoTkue 3amblkaHuA/
npobou Ha 3emnto

m [Ipouee

PucyHok 5. Hopserus: noxapHas cratuctuka 3a 2002—2006 roabi;
obuyee konnyectso: 9 200 noxapos

[pyroe uccneposaHue, npoeaeHHoe B CLLA (cM. pucyHok 6),

6onblle BHUMaHWA yaensaet TeM sdhdektam, KoTopble bbin OTMeueHbl

B CHCTeMe 31eKTpoobopynoBaHuA nepes Bo3ropaHWeM. MoTeHuuanbHble
TWUMbI ¥ MPUUMHBI AYTOBbIX OTKA30B MOTYT BbITb MPUMMCaHbl TaKUM 3hheKTaM.

B [leperopaHue npegoxpaHuTens

m [lpouee

m  BbikioueHne ocBETUTENbHBIX
nprdopos

B VickpeHue v fyroBble paspagpl
B po3eTke

H  [lomexu Npu pagro3oHANPOBaHUN

m [NeperopaHue namn

B MegneHHan paboTa
anekTponpubopos

M CpabaTblBaHVe aBTOMATNYECKOro
BblKNtouaTens

 Tycknoe ocseweHmne
B MwvraHue ocselleHuA

PucyHoK 6. Pe3ynbTatbl HabntoaeHui, caenaHHbix B CLLIA nepes Hauyanom noxapos,
BbI3BaHHbIX 31€KTPOobopyAOoBaHNEM




Ha npakTuKe aBapuiHble CUTyaluuu, NpeacTaBneHHble CTaTUCTUUECKUMMU
[aHHbIMK, ABNAOTCA OIMHAKOBO OUEBMAHbIMU. B cucTeMax
3NeKTPoobOPYLOBaHUA U B OTXOAALLMX LUTENCENbHbIX PO3eTKAaX UacTo
NPUCYTCTBYIOT CrieaytoLiMe oTkasbl (M 3ampeLLeHHble MeTofbl paboTbl).

A. NMoBpexaeHHasa u3onsauusa kabens, Hanpumep, rBO3AsAMU, BUHTAMMU WK
3aXUMaMU.

PucyHok 7. [BO3A4b v BUHT

PucyHok 8. lepenaBneHHbIi 3aXXnM

b. Kabenu, uMmetoLLe CIMLLKOM ManeHbKWit paguyc usruba, Moryt
crnoMatbCs.

Im

PucyHoK 9. CIMLIKOM ManeHbKui paguyc usrnba



B. ﬂerBble OTKa3bl MOI'yT BO3HWKaATb B Kabensx, KOTOpble NPOoXKeHbl Yepes
OTKpPbITble OKHa UK ABEPU N COABIMBAOTCA MPKU 3aKpbiIBaHKUKN OKOH UK
,depeﬁ, UTO CTaHOBUTCA I'IpVIHMHOﬁ nospexaeHua n3onaunu.

PucyHok 10. lNepexartbiii kabenb

I'. MoBpexaeHWe UNK CTapeHne U30NALKK, BbI3BaHHOE KNMMaTUUECKUMHU
BO3AENCTBMAMM, Hanpumep, ynbTpadronetoBoe UlnyueHue,
TemnepaTtypbl, Bnara, rasbi.

[1. MoBpexaeHna oT rpbi3yHOB.

E. MNoTepAa KOHTaKTa, HanpuMep, U3-3a CIIMLLKOM Crnaboi 3aTAXKK.

-

XK. MNpoBopaa, NoBpexaeHHble MOHTaXHbIMKW NanKaMu.

MoxapHana CcTaTUCTHUKA, ODHapyKeHHble feteKTbl U UX NOCNeACTBUS
ABNAOTCA CUNbHBIM apryMEHTOM, CBUAETENbCTBYIOLWMM B NOMb3Y
pa3paboTKK NOAXOASALLErO 3aLLMTHOrO YCTPOWMCTBA, Takoro kak YOOI,
KOTOpOe npefHa3HaueHo ANs CHUXKEHWUA KOTMUeCTBa NoXKapoB, BbI3BaHHbIX
[yroBbiMK Npoboamu.




3. 3awMTHbIE yCTPOMHCTBA
3.1 AyroBble Npo6oun U U3BECTHbIE 3aLLUTHbIE YCTPOACTBA

[lyroBble Npobou MoryT MpUHUMaTh pasHble POpMbl (CM. pUCYHOK 11).

B naHHoOM paspgene byayT paccMOTpeHbl pasnuuHble BiAbl npoboes

B 3aBUCHMOCTH OT PEXKMMOB 3KCMyaTaLi U3BECTHbIX 3aLLUTHbIX YCTPOMCTB
(ycTpoicTBa 3aLLMUTHOIO OTKIFOUEHUA U YCTPOWMCTBA 3aLLMUTbl OT CBEPXTOKOB).

L (nuHunA)
HATPY3KA
N (HeiTpanb) [ 1
I
I
PE (3a3emneHue) I

PucyHok 11. Bugel gyrosbix npoboes

A. TMapannenbHbie gyrosble npo6ou

I'Iapanneanble Ayrosbie |'|p06014 MOTryT BO3HMKaTb, HanpuMmep,

npu CTapeHnn Mmatepuana U3onAaumn Unm npu Hannunn nNposoaALLero
3arpAsHeHnA mexay NIMHENHBIMH nposodamu.

MapannenbHblit AyroBo paspap mexay cdasHbiM nposogom (L)
u 3a3emneHuem (PE)

Tok npoTekaeT OT (ha3HOro NPOBOfAA K 3a3eMNeHUIo Yepes ayry. B 3Tom
Cnyuae ANf 3aLiMTbl OT NOXapa MOXeT bbiTb MCNONb30BaHO yCTaHOBEHHOE
YCTPOWCTBO 3aLLUTHOIO OTKMOUEHUA C MaKCMMarbHbIM HOMUHaNbHbBIM
nuddepeHumnanbHbiM TokoM 300 MA. OHO AOMKHO yCTaHaBNMBaTbCA

B onpeaAeneHHbix obnactsax (Hanpumep, «MoMeLLeHNs, MOABEPXKEHHbIe
Mo>xapHoM onacHOCTU» B cooTBeTCTBUM C IEC 60364-4-42; HD 384.4.482 S1).



B HEKOTOpbIX Clyuasx yCTPOMCTBA 3aLUUTbl OT CBEPXTOKOB He obecneunBatoT
3aLUWTY, MOCKONbKY MOJIHOE COMPOTMBAEHUE B HEMCTPABHOW Lienu MOXeT
6bITb CULLKOM BbICOKMM. [03TOMY HEBO3MOXHO peann3oBaThb yCNOBUS

ANA OTKMNIOUEHUA 33 TO KOPOTKOE BPeMs, KOTopoe HeobxoaNMO, UToDbI
OrpaHWUuUMUTb SHEPrUo A0 3HAUEHUI, MPENATCTBYHOLLUX BO3HUKHOBEHUIO
noxapa.

MapannenbHblii AyroBow paspap mexay AByMA dasHbIMU
NPOBOAHUKAMMU UK MeXay (ha3sHbIM U HEeATpanbHbIM NPOBOAHUKaMK

B 3TOM cnyuae ycTpoWCTBa 3aLLMTHOrO OTKINHOUEHWSA HE MOAXOAAT AN
3aLLMTbI, MOCKOJNbKY MO NMPOBOAY 3a3eMJIEHUA HE MPOTEKaeT HUKAKOro TOKa.
YCTpoicTBa AN 3aLUMTbl OT NEpPerpy3ku U KOPOTKOrO 3aMblKaHWA, Takue

KaK MofyfbHble aBTOMaTMUeCKHe BbIKItoUaTenu, MoryT obecneumnTts 3aLiuTy
TONbKO NPW ONpeaeneHHbIX 06CTOATENbCTBAX. YCNex 3aBUCHUT OT NOAHOIO
COMPOTUBEHWSI HEUCTIPABHOM LIEMNM, BKIOUAA 3HAUEHWE HaMNPSKEHWUS oyTH,
M OT TOTO, BbIMOMHEHbI 1 YCIIOBUSA OTKIFOUEHUA ANA TaKUX 3HaUeHU Tokal
BpPeMeHMU, uTobbl OrpaHUUKUTL IHEpPruto B MecTe npobos [o ypoBHEN, KOTopble
NPEensaTCTBYHOT BOSHUKHOBEHMIO NOXKapa. BbiCOKMe 3HaueHUs NonHOro
COMPOTUBIIEHWSI OrPaHUUMBALOT YPOBEHb TOKA M MOTYT NPENATCTBOBATbL
CBOEBPEMEHHOMY BbIKITHOUEHWHD, 0CODEHHO B MecTax npobos ¢ BbICOKUM
KOHTaKTHbIM COMPOTUBIIEHWEM WU TaM, FAe OT LUTENCENbHOM PO3ETKU
OTXOAAT YANMHWUTENbHBIE Kabenu (CM. Takxke pasaen 6).

b. MocnepoBaTenbHbIi AyroBoi npo6oi B akTMBHOM nNpoBofe

B 3TOM Crnyuae TOK Mo NpoBofy 3a3eMIeHWUs OTCYTCTBYET U MPOUCXOANT
CHUXXEHUWe ToKa Harpy3Ku 3a cUeT BO3HUKHOBEHMA HaMPAXeHUA ayru
nocnesfoBaTenbHO C MOMe3HOM Harpy3Kkoi. B JaHHOM cryuae ycTpoicTBa
3aLLMTHOrO OTKMIOUEHUA W YCTPOMCTBA 3aLLWUTbl OT CBEPXTOKOB MOTYT ObITb
6ecnonesHbl.

B ntore MoXxHo cKasatb, uTto AnA CnyyaeB nocnenoBaTenlbHOro AyroBoro
npo60ﬂ He cyllecTByeT HUKAKOM 3aLLMTbI U UTO HeO6XO,EWIMO NOBbICUTb
YpOB€EHb 3allUUTbl MPHU BOSHUKHOBEHWK NapannenbHOro 4yroBoro I'Ip06OH
MeXxay akKTUBHbIMK NMPOBOAAMMU.

[na YCTpaHeHHUA 3TUX HeJOCTaTKOB B KOHLenuno 6e30nacHOCTU CUCTEMDI
«CUMEHC» AN HU3KOBOJIbTHbIX pacnpenennTeNbHbIX CUCTEM 6binu BBeAeHbl

YOO 5SMé6.




3.2 PacumpeHHaﬂ KoHUenuua 3aliuTbl AnAa npenoTtepalleHua
noxxapos

Kak y>xe ynoM1Hanocb paHee, 3alL1THble YCTPOMCTBA ANA onpeaeneHns
nyrosbix Npoboes (AFCl: BbikntouaTenu Lenu AyroBoro npobos B COOTBETCTBMM
c TpeboBaHusaMu UL 1699) 6binu BHegpeHbl B CLLIA HeckonbKo neT Hasag,

1 WX yCTaHOBKa CTana oba3aTenbHOM Ansa pacnpenenutenbHbiX Lenen,
NPOMNOXEHHbIX B XXUNbIX JOMax. B opyrux ctpaHax, Bkntouas FepmaHuto,
CyLLIeCTBYOT CTaHAAPTbI, onpeaenstoLme TpeboBaHUA K TaKUM 3aLLUTHBIM
ycTpoiicTBaMm, kak AFDD (ycTpo#icTBa onpefeneHus AyroBbix npoboes).

YO[LM 55SM6 oT KoMnaHWK «CUMEHC» paclUMpAET TeKYLLYH KOHLENLUIO
obecneueHuns 6e30MacHOCTH, HaNpaBNeHHY Ha CHUXEeHUe KonuuecTsa
BO3rOpaHuii, BbI3BaHHbIX 31eKTPoobopyaoBaHUEM, U OCHOBAHHYHO

Ha UCMONb30BaHUK YCTPOMCTB 3aLUUTHOMO OTKITFOUEHUA U YCTPOMCTB 3aLLMThI
OT TOKOBO# NeperpysKku, U TeM caMblM 3aKpblBaeT Npoben, CyLecTBYOLMIA
B HacTosLLee Bpems.

Ha pucyHKe 12 nokasaHo pacnpejeneHue OTAeNbHbIX BULOB Npoboes
MO OTHOLLEHMIO K 3aLLUMTHBIM YCTPOMCTBaM B COOTBETCTBMM CO CTaHAApTaMu
UL (Hanpumep, CLUA) u ctangaptamu IEC unu EN (Hanpumep, FepmaHum).

Tun npobos 3awuTa B COOTBETCTBUN
co ctaHaapTom UL
Moc
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PucyHok 12. Bugbl npoboeB n 3aLyuUTHble YCTPOKICTBA, NOAXOAALYME ANIA 3aLUNTbI
oT noxapa

- MCB: MoaynbHbIii aBTOMaTUUeCKHi BbiKtoUYaTesb

- RCD: Bbikntouatenb auchpepeHUMpoBaHHOro Toka

- AFDD: YctporicTBo onpeneneHus gyrosbix npoboes

- AFCl: MpepbiBaTens yenu gyrosoro npobos (CLUA)

S
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XapaKTepUCTUKK JyroBbIX Pa3pAAoB, a TakxKe MYHKLMKU U PeXHUMbI
sKkcnnyataunn YOOI 5SM6 onucaHbl B cneayroLmnx pasgenax.



[ 4. YcnoBuAa BosHMKHOBEHMSA M rOpeHUs Ay

TPy CONPUKOCHOBEHUM, MPSMOM MM KOCBEHHOM, ABUXKYLLMXCS UIK C Marion
3NeKTPONPOBOAHOCTLIO AleTanei B MecTax Npoboes MOryT BO3HMKaTb

TaK HasblBaeMble «ayrv KacaHus» (M. pucyHok 13). [iBuxeHue (Bubpauws,
TennoBoe pacluMpeHne) MeTanInuecKkux eTanei, Kotopble HeNnoCpeCTBEHHO
KacaroTcs ipyr Apyra, NPUBOAMT K 00pa30BaHHIO iyru, HarpeBy W, B KOHEUHOM
uTore, K pacnnasneH1to Nnposoza. [pu aanbHelLLIeM Harpese ¥ NOBTOPHOM
npoboe pacrnnaeneHHoro NpoBoAa bbICTPO OPMUPYHOTCA HEYCTONUMBbIE yTH.
B pesynbTaTe MeTannuueckue fetanu (3NeKTpo/bl) HaUMHAIOTCA HarpeBaTbCA.
pOMCXOANUT MOHM3aLMA BO3AyXa W MOCNE raLlieHns Jyrv Npu nepexoae Toka
yepes HoMb Ayra 3aXuraeTca CHOBa. B JanbHeliLlieM BoCnnamMeHsArTCA roproumne
MaTepuanbl, pacrnonoxeHHble Nobnnsoctu (Hanpumep, UsonAauus kabens).

PucyHok 13. [lyra kacaHus

Ecnu usonauma mexay ABymMA NpoBOAamMK NMOBpeXaeHa, TO NoBepx
NpoBOAALLEro U30MNALUMOHHOMO NPOMEXYTKa MOTYT BO3HUKaTb
napannenbHble 4yroBble Npobon faxke npu OTCYyTCTBUM HEMOCPeACTBEHHOIO
KOHTaKTa MeTannoB (CM. pUCyHoK 14).

Ecnu mexxay npoBogaMu HaxoaaTcsa Kakue-nbo maTtepuansl,

TO XapaKTePUCTUKK U30MALMKU MOTYT BbiTb ocnabneHbl NoA fencTeremM
CTapeHUA UK XMMUUYECKMX, TeMNOBbIX U MeXaHUUEeCKUX Harpy3oK.

Ha noBepXHOCTHU € 3arpA3HEHUAMMU UM KOHAEHCAaTOM MOTYT BO3HUKaTb
TOKM yTeukK. Takne TOKM yTeUKM U KOPOTKKEe pa3pAafbl MOTyT pa3orpesaTb
1 0byrnnBaTth NNacTMkK. Boicokne TemnepaTtypbl B MecTe npobos MoryT
Bbl3BaTb MCMapeHMWe yacTu obyrneHHoro Matepuana, 3HaunTenbHbIi
Harpes OKpY»atoLMX AeTanei n Bo3ropaHue yctonunsom gyru. Hannuune
YrofibHOM AOPOXKK MeX[y 3NeKTPUUeCKMMU NPOBOJaMM NO3BONAET Ayre
3aropeTbCA CHOBa NOC/e nepexoa ToKa Yepes HoJb, UTO COMPOBOXAAeTCA
fanbHeALWM NoBblLLeHWeM TemnepaTypbl U MPUBOANT K NOXapy.




W3onauua NonynpoeoaAwmMiA Matepuan
(Hanpumep, kapboHu3upoeaHHbii MNBX)

PucyHok 14. [lyra noBepx npoBOAALLEro H30MIALMOHHOIO MPOMEXYTKa

lMpouecc Bo3ropaHus B pesynbTaTe NoCieA0BaTeNbHOrO yroBoro npobos
Bynet onucaH Ha Npumepe nepesxartus kabens. MpoTekaHue Toka NPUBOANUT
K MOBBbILLIEHWIO TEMMEepaTypbl B 06nacTv nepexatus. Takoi pasorpes
BbI3bIBAET OKUCIIEHWE MEAM, UTO B CBOD OUepefb MPUBOAMUT K YBEIUUEHUIO
COMPOTHBIIEHUA W AaNbHEMLLIEMY MOBbILLEHUIO TEMMNEPATYPbI, @ B HEKOTOPbIX
Cyuasx — K pacnnasneHuio Meau. Npu 3ToM Bbigensercs ras, 0cobeHHo

B TOUKE MaKCUMarnbHOro ToKa. B pesynbrate B BO3AYLUHOM NPOMEXYTKE
NoABNAETCA KOPOTKas Ayra. U3onaums 8 mecte npobos obyrnusaercs.
Uepes Takoi NpOMEXKyTOK MOXeT 0bpa3oBaTbcs ycToluuBas ayra

1, COOTBETCTBEHHO, HauaTbCA Noxap (CM. pUCYHOK 15).

Jran 1:
Tok npoTexaert
no nospexeHHomy kabeno

Ao 1250°C npumepHo ao 6 000 °C npumepHo 6 000 °C
Jran 2: Jran 3: 3ran 4: Jran 5:
KoHCTpyHUMA: Oxucnenue ropaued  Meaps pacnnaenserca Yeroduuesle gyroesie
pa3sorpes kabena MEIM 0 OKCHOE MEOH ¢ [ pasy uepe3
W HIONALMK n obyr T ras (Hanp p, obyr y
HI0NAUHK NpW NAKOBOM IHAYEHHK
CHHYCOMABNEHOTO
KonebaHua)

=> BoafylWwHbIH NPOMERYTOK
== HeperynapHsIe [yrossie
PaIPAALI UEPE3 MIONALMIO

PMCyHOK 15. Bo3HUKHOBEHME no)kapa 13-3a nocnefoBartesibHbIX AYyroBbiX npo60eB



5. KoOHKpeTHble npumepbl aBapUHbIX CUTyaLUH
c nocnepoBaTeNbHbIMU AYrOBbIMU NPo6osimu

B nabopaTtopHbIX yCNOBUsX Dbinu NPpOBeAEHbl UCMNbITaHUA Ha obpa3oBaHue
nocnenoBaTenbHbIX AYyroBblX NPO6OEB NMPU pa3nuuHbIX HarpysKax, ycnoBua
ucnbiTaHus — 230 B Ha 3emnto (cTaHAapTHOe HanpsikeHWe B EBpone)

n kabenb NYM-J (camblit pacnpocTpaHeHHbii B EBpone Tvn kabens).
OnpepenexHusi TEPMUHOB, MCNONb30BaHHbIX [ANA aHann3a 1 NpeacTaBreHns
PEeXMUMOB:

a) [lyra — cBeTOBOM pa3psaf 3MeKTpUUecTBa NoBepx U30NALUOHHOW
Cpefbl, KOTOPbIM TaKKe Bbl3bIBAET UAaCTUUHOE MCNAPEHUE 3EKTPOLOB.
JneKTpuUeckas fyra nocnefoBaTenbHO CO34aeT WHUPOKOMONOCHbIE
BbICOKOUACTOTHbIE MOMEXH.

6

=

YCTOMUMBOCTb AYrM — COOTHOLLEHUE ANUTENBHOCTH YTU U BPEMEHMU
HabntogeHus 6onee 100 mc. 3HaueHWe 3TOro NokasaTena Bceraa
MeHbLe 100 % 13-3a nepexofa HanpsXXeHUa NnepeMeHHOro Toka
yepes HyneBoW ypOBEHb.

B

-

HakanueaHwue (pacKaneHHblH KOHTaKT) — COeAMHEHWE, B KOTOPOM
13-3a MNIOXOro KOHTaKTa NPOTEKAOLMI TOK Bbi3bIBaeT pa3orpes
MaTepuana KOHTaKTa v ero TineHue. Mpu 3ToM He BO3HUKaeT
BbICOKOUACTOTHbIX MOMEX; pacKaneHHbI KOHTAKT MOXeT
paccmaTpuBaTbCs B KauecTBe NoC/NeAoBaTenbHOro NoaHoOro
COMNPOTUBNEHUS.

r) HauanbHoe nnams — nnams, HEMpepbIBHO ropsLiee B TeueHne 5 Mc.
[) 3HauWTenbHOe Nnams — niams, HEMPEePbIBHO ropslee B TeueHue 50 Mc.

e) YcToiunBoe nnamsa — nnams, HenpepbiBHO ropstilee B TeueHune 500 Mc.




5.1 ABapuiiHble CUTyaLMK NpU TOKe Ayrosoro npo6os go 3 A

Ha nepBom rpaduke (3Heprus) nokasaH npoLecc Bo3pacTaHWsA SHeprum

B TeueHWe nepuoaa HabntogeHua (CM. pucyHoK 16). 3aech npeacTaBneHsbl
[iBa nMoka3saTensa sHepruun. UepHasa KpruBaa OTHOCMTCA K CyMMapHOW 3Hepruu
(cymMMapHas anekTprueckasn 3Heprus), Kotopas reHepupyeTcs B MecTe
npobos, B OCHOBHOM, B hopme Tenna v nsnyueHus. KpacHasa kpueasn
NpeacTaBnAeT SHePruto Ayru.

B 0OCHOBHOM pa3HMLa Mexay CyMMapHOWM 3Heprue u aHepruemn gyru
Bbl3BaHa ABNeHWEM HaKanuBaHuUA. [poLecc NoBbILLEHUA SHEPTUU MOXKET
6bITb pa3geneH Ha ABa 3Tana.

Ha nepBom 3Tane, «obyrnvBaHue» (KenTblit OTPe30K), HEBO3MOXHO
[0bUTbCA yCTOMUMBOWM fyrK, ecnu MecTo npobos He obyrannock. Kopotkue
Ayru 0bpasytoTcs TONbKO B TOM Crlyyae, eCiin pPacCTosHUe Mexay KOHLamu
NpOBOAOB B MecTe Npobos 4OCTaTOUHO Mano, T. €. B MOMEHT KOHTaKTa 1iu
npepbiBaHWA. B pe3ynbTate HU3KOW YCTOMUMBOCTM AyrK (HUKHWUIA rpaduk)
cpeAHee 3HaUeHWe 3HepruM 4oCTaTOUHO Mano U CyMMapHas aHeprus
yBenuuunBaetca MeaneHHo. Ha atane obyrnveaHua obpasew kabens

He BOCMNaMeHAETCA, OfHaKO MPOMUCXOAMUT NOCTOAHHOe 0byrnuBaHue MBX
M30MALMK.

Ha BTOpoMm 3Tane, «Bo3ropaHue» (KpacHbli yuacTok), MecTo npobos
[0CTaTOYHO 06YyrneHo U yCTOMUMBOCTb AYrM Pe3KO NOBbILLIAETCA

n0 80 %. lyra cTaHOBMTCA OU€Hb YCTOMUMBOM, S3HEpPrua bbicTpo
BO3paCTaeT M HAUMHAETCA BOCNIaMeHeHWe (NpeanocneaHuii rpadmk).



Oﬁyrnusauuec HaKanWBaHHem 3Itan BoCnnameHeHHA

1600y —— CymMmapHan 3Heprua
JHeprua ayru
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PucyHok 16. Pazsutune ayrm ana npumepa 2 A/I240 B




5.2 ABapwuiiHble CUTyaLuu NpyY Toke ayrosoro npo6osi or 3 go 10 A

[1nf 3TMX NOBbILLIEHHbIX [yrOBbIX TOKOB rpachmKu Takxe MOryT bbiTb
pasgeneHbl Ha 3Tanbl 06yrnMBaHMA U BocnnaMeHeHua (CM. pucyHok 17).
Kak 1 B npeablayLieM clyyae, BHayane ycToluMBOCTb AyrM OUeHb Mana,
NOCKOMbKY He npou3soLuno obyrnueaHns Mecta npobos. B pesynbrate
HMU3KOM YCTOMUMBOCTM IyTM CPeAHee 3HaueHne sHeprmM 4OCTaTOUHO Mano
1 CyMMapHas 3Heprua ysenuuuBaeTca MeAneHHo, No3ToMy kabenb He
BOCMnamMeHaeTcA.

CnycTa HeKoTOpoe Bpems, MeHbllee, UeM AnA npeablayLero cnyyas, Mecto
npobos focTaToUHO 0byrneHo U yCTOMUMBOCTb AYTM Pe3KO NOBbILLIAETCA

10 90 %. [lyra cTaHOBUTCA OUYeHb YCTOMUMBOW, 3HEprua BbICTPO BO3pacTaerT.
CnycTA HeCKOMbKO CeKYH[ M30NALMA NepecTaeT BbiAepXunBaTb Harpes

1 NPOUCXOAMT BOCNNIaMEHeHHe.

Bo BpemsA ncnbiTaHWA HanpsXXeHWe fyru oueHb Mano, npumepHo 15-30 B.
3TO CTaHAapTHOe 3HaueHue ANA Ayru NpU HU3KOM HanpAXKeHUM, NOCKOMbKY
nocnefoBsaTefibHan Ayra MoxeT 0bpa3oBbiBaTbCA TONbKO B TOM Cliyuyae,
eCfiM NPOMEXYTOK MexAay ABYMA MpoBoAaMu OUeHb Man.



Oﬁyrn HBaHHe 3tan BocnnamMeHeHUuA

800

g00] = CymMapHas 3Heprus
1 SHeprus ayru
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YcronuusocTs (%) Onpepenenue nnamenu (¢) Hanpsxenue gyru (B)
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PucyHok 17. PazButne gyrm ana npumepa 5 A/240 B




5.3 ABapuiHble CUTyaL MU Npy ToKe AyroBoro npobos 6onee 10 A

B 3TOM Anana3oHe 3Heprus Ayrk HaCToNbKO BbICOKA, UTO Mnams

BO3HMKaeT oueHb bbIcTpo v be3 0byrnuBaHuA. OUeBUAHO, UTO AyrK

C BbICOKOW 3Hepruei He NoaxoaaT AnAa spdekTnBHoro obyrnMeaHmsa mecra
npobos. MpuunHa 3akntoyaeTcs B McnapeHnn obpasosasLLeroca paHee
obyrnuBLLIerocs Matepuana, B pesynbTaTe uero Uckntouaetcsa obpasoBaHue
nonesHom yronbHoM JOPOXKKKU. bonee Toro, nocnefoBaTenbHble Ayru

C BbICOKOM 3HEpPrueit MoryT cBapuBaTb BMECTe [1Ba Me[IHbIX MPOBOA,

UTO MPUBOAMT K «BOCCTAHOBIIEHWIO» MecTa Npobos.

5.4 BnuAHue TOKa Harpy3sKu Ha BOSHMKHOBEHHE noxkapa
McnbiTaHna Ha BO3ropaHue Obinu npoBefeHbl MPU TOKaX Harpysku

B Anana3oHe oT 1 Ao 32 A. Ha cnefytoLimx rpadmkax nokasaHbl cpefHue
3HaueHua, nonyuveHHble Ana 100 U3MepeHui.

JHeprua (1) npu HanuuuK
nnameHu B TeueHme 50 mcek
10000 == JHEeprua ayru

=4 CyMmmapHan 3Heprua

1000

100 R N H

1 10 100
UMeloWwMiics TOK Harpysku (A)

PMC_}/HOK 18. 3HE‘pl’l4FI 3HaynTeNIbHOr O nNjiiaMmeHn B 3aBUCMMOCTHU OT TOKa Harpy3kKu

BOo3HMKHOBEHWE NNaMeHu

100% T .:::|
80% 1 % >5Mc
60% - \ R
40% T g \ \ >50 MC
20% . ; T EE
o% ] P i ™~ >500 MC
1 10 100

WUMetowmiica ToK Harpy3ku (A)
PucyHok 19. Bo3ropaHue B 3aBUCMMOCTHU OT TOK@ Harpy3Kku



B ananasoHe Manbix TOKOB (0 3 A) 0bLLas aneKTpruuecKas sHeprus,
reHepvpyemas B MecTe Npobos B OCHOBHOM B BWAE TEMa U U3NyUeHUs

1 “cnonb3yemas Ana BO3ropaHus, B 4Ba-Tpu pasa borblue, uem aHeprus,
Bblgensiemas ayroi. Takas pasHuLa B 3HaueHWsiX obycroBneHa HakanmMBaHUeM.
Mpw Tokax MeHee 2 A flaxke yCTOMUKBAs Ayra He obnafaeTt 4OCTaTOUHbIM
KOJIMUECTBOM 3Hepruu, utobbl BOCMIaMeHWTb Kabenb, MO3TOMY BEPOSITHOCTb
BO3ropaHWs OCTaTOUHO Mana.

MakcrManbHas BEPOSITHOCTb BO3HWKHOBEHMWSA [1yroBbIX Npoboes
CyllecTBYyeT Anisi cpefiHero AuanasoHa (3—10 A), npeacTaBnstoLLero

Ty KaTeroputo 3nekTpoobopyoBaHWA, K KOTOPOW OTHOCATCA CaMble
pacnpocTpaHeHHble bbIToBble 3nekTponpubopbl. B gaHHOM cnyuae
3HEeprus fyrv no BennuymMHe CouamMepumMa C CyMMapHOM 3NeKTPUUeCcKon
3Hepruei. Kpome Toro, 3ToT fiManasoH oTnMuaeTcsa npeobnagaHmem ayrv
Haf TneHueM. [ina CpefHUX TOKOB KONMUECTBO SHEPTUU, HeobxoanMoe ana
BocnnameHeHus MBX kabens, He3HauMTENbHO 3aBUCUT OT TOKa Harpysku

M COCTaBNAET OTHOCUTENIbHO NMOCTOAHHYHO BENUUKHY, paBHYto 450 pxoynam.
[pn 3TOM BEPOATHOCTb BO3SHUKHOBEHMWA HauanbHOro U 3HaUMTENbHOIO
nnamexu coctasnaet npumepHo 80 %.

B auanasoHe 6ornee BbICOKMX TOKOB (cBbilwe 10 A) 3Heprus gyru HacTonbKo
BbICOKA, UTO Mnams BO3HUKAET oueHb bbicTpo 1 be3 obyrnuBaHus.
CnepfoBaTenbHO, BEPOATHOCTb BO3HUKHOBEHUS 3HAUUTENIbHOIO

1 YCTOMUMBOrO NNamMeHu ropasao Huxke. OQHOM U3 NPUUMH 3TOTO ABNEHUSA
MO>HO CUMTaTb UCMapeHue obyrneHHOro MaTepuana, uto NpensaTcTeyeT
0b6pa30BaHMIO YroNbHON AOPOXKK. BEpOATHOCTb BOSHUKHOBEHUA
YCTOMUMBOTO NAaMeHHU CHWXaeTcsa o MeHee 5 %. AHanornuHbiM obpasom
MpU BbICOKMUX TOKAaX Harpy3k1 3aMeTHO CHUXKAETCA YCTOMUMBOCTb AYTH.
MeHbluas YyCTOWUMBOCTb AyTH YMEHbLUIAET SHEPTUI0, UTO UCKNoUaeT
BO3HWKHOBEHWE CTabunbHbIX BO3ropaHuit. bonee Toro, nocnefosatenbHble
ZlyT1 C BbICOKOM 3HEprue MoryT pacnnaBuTb ABe YacTW MeAHOro NpoBoaa,
uTO MPMBELET K «<BOCCTAHOBEHUIO» MecTa npobos. [laxe yunTbiBas To,

uTO YCTOMUMBbIE AYTM AOCTAaTOUHO PEKW ANS AWana3oHa TOKOB Harpy3ku
6onee 10 A, KpaTKoe ¥ MOLLHOE Mnams, KOTOPOe MOXXeT BO3HUKHYTb

B JaHHOM Crlyuae, NPeACTaBAseT Cepbe3Hyr 0nacHOCTb.




6. ABapuitHas cuTyauus Npu NapannienbHbIX AyroBbix npobosx
6.1 OCHOBHbIE KOHLENUUHU

B oTnuumMe oT nocnefoBaTenbHbIX yrosbix Npoboes, Ans 0bHapyKeHus
KOTOPbIX 10 CMX MOP He CYLLeCTBYET HUKAKUX 3aLLWUTHbIX YCTPOMCTB,
napannenbHble Lyroebie Npobon MoryT 6biTb BbISBAEHbI NPU ONpeaeneHHbIX
YCIOBUAX C MOMOLLbO TaKMX YCTPOMCTB 3aLLWThI, KaK YCTPOMCTBA 3aLLMTHOrO
OTK/OUEHUSA 1 YCTPOMCTBA 3aLLMTbI OT CBEPXTOKOB (CM. pasgen 3

1 PUCYHOK 12).

[ins oTKNtoUeHWs NapannenbHbiX AyroBbiX NPOOOEB C MOMOLLbIO YCTPONCTB
3aLLUMTbI OT CBEPXTOKOB HEOOXOLMMO YUUTbIBaTb COCTOSIHUE CUCTEMDI U ee
nofiHoe conpoTuBreHune. Huxe ByayT pacCMOTPeHbl YCIOBUA OTKIHOUEHUA
LN YCTPOMCTB 3aLUMTbl OT CBEPXTOKOB (MOAY/bHbIE aBTOMaTUUeCKue
BbIKIFOUATENW U NPEAOXPAHUTENN), UTODbI OLEHUTb MX 3P PEKTUBHOCTb ANA
3aLUMTbI OT MOXKapa B Ntobow cuTyauuu.

Ha pvcyHke 20 nokasaHa TMNoBas BONbT-aMMepHas XapaKTepuUcT1Ka
napannenbHoro Ayrosoro npobos. B jononHeHne K ycTonunBow fyre Kpusas
TOKa TaKKe BKIIOUaeT JOBOJbHO [JITENbHbIe MPOMEXYTKK 6e3 kakoro-nbo
TOKa, MOCKOMbKY Nocine nepexoia Toka Yepes HoJb He Bcerja BO3HUKaeT
pyra. [To3TOMy HET HUKaKO# rapaHTUK TOro, UTO YCTPOMCTBA 3aLLUTbI

OT CBEPXTOKOB CpaboTatoT Nof ieCTBUEM TEMNN0BOro pacLenneHus.
MprHMMasn BO BHUMaHWe BbICOKOE HaNPsXKeHWe AyTu U BbICOKOE
COMpOTUBNEHME CUCTEMDI, CrieflyeT OTMETUTb BOMbLLYH BEPOATHOCTb TOTO,
UTO MaKCMMarnbHoe 3HaueHK e Toka by/leT MeHblLUe, UeM TOK MarHUTHOTo
pacuenneHua MofylbHOro aBTOMaTUUeCKOro BbIKtouaTens.

200
wlh ChhD A
2 10 -
[———1
=200 T ' u T T 1‘ 1
0 100 200 300 400 500
Bpemsa (mc)
g 1m0 RN [
= 100
g % X
g (i}
5w BN I 1 || [
x
& 150 - . !
g’ 0 100 200 300 400 500
L]
T Bpems (mc)

PucyHok 20. BonbT-amnepHas xapakTepucTvKa napasnnenbHoro AyroBoro paspssa



B Takux cnyuanx BbICOKMe 3HaUEHWA TOKa Ayr1, KOTOpble MOTyT NpeBbIllaTh
100 A, n HanpskeHna ayrun okono 60 B AatoT B pesynbTaTe MOLWHOCTb AyTH,
paBHY HECKONbKUM KinoBaTTam (Hanpumep, npu 100 A u 60 B MoLHOCTb
COCTaBWT 6 KBT). Ecrin B TeueHMWe jonei CeKyHAbl He OTKITHOUUTb CUCTEMY,

TO B fanbHeNLLeM 3TO NPUBeAET K NOBbILLEHWUIO NIOTHOCTU SHEPTUM B MecTe
npobos, BbICTPOMY BOCMNaMEHEHWIO MaTeprana U3onAaLUnK 1 AanbHenLeMy
pacnpocTpaHeHuto noxapa.

6.2 PeXXMM OTK/IHOUEHUSA AN YCTPOUCTB 3aLLUTbl OT CBEPXTOKOB

Mpu M3MepeHnn 0XXnaaeMbIX TOKOB KOPOTKOMO 3aMblKaHUA B PO3eTKax
OMUCHBIX 3AaHWUIM M KUIbIX MOMELLEHUH BbiNno onpeaeneHo, Uto 3HaueHus
3TUX TOKOB nexat B Anana3oHe ot 150 no 500 A.

Mo3ToMy B 60MbLUMHCTBE CyYaeB MOXHO UCMONb30BaTbh PEXHUM
MarHUTHOro BbICTPOAENCTBYHOLLENO OTKITKOUEHUA MOAYNbHbIX
aBTOMaTMUeCcKuX BblkntouaTenei B 16 (B Teuenme 100 Mc).

Ecnu I'Ip0601\;1 BO3HWK He B LUTencenbHOM po3eTKe, a B IMHNK
3ﬂeKTp0CHa6)KeHMFI LUTENcenbHOM PO3eTKK, TO CUTyaLUA ynyuLumTca 6naro,u,apﬂ
CHUXEeHHWHO MMneLaHCa U NOBbILLEHNHO TOKa KOPOTKOIro 3aMblKaHKUA.

C apyrow cTopoHbl, Nnpobo B yanuHWTeNbHOM Kabene byaet cnocobcTBoBaTh
NOBbILLEHWIO UMMNefaHca, U, COOTBETCTBEHHO, 3aMETHOMY CHUXEHUIO

TOKa KOPOTKOrO 3aMblKaHWsA. B 3ToM cryuae Mofy/bHblit aBTOMaTUUeCKuit
BbIKMtOUaTeNb He CMOMET BbIMOMHATb CBOK 3aLLMTHYHO (DYHKLIMIO.

KpOMe TOro, BbICOKOE HanpAXeHwe Ayru B nobom Cnyyae MOXKeT Bbl3BaTb
YMeHblUeHNe TOKa KOPOTKOro 3aMblKaHMWA U NPenATCTBOBaTb MarHMTHOMY
6b|CTp0,CleV1CTByFOI.I.I,eMy OTKNKUEHMUIO.

AHanoruuHo, BpeMA OTKNKUeHUA C NOMOLLbIO nperxpaHMTeneH MOXeT
6bITb CMLWKOM BONBLIWM As 3aLWMThl OT noXapa B KPUTUUECKUX CUTyaLnsax.

yCTpOﬁCTBa 3allUUTbl OT CBEPXTOKOB MOTYT paﬁOTaTb TONbKO B TaKUX
yCnoBUAX, Korga nHTepean npoBoANMMOCTH ANA onpeaneneHHoro yposHa
TOKa pacrnono’keH Bbille KpVIBOﬁ CpaﬁaTblBaHl/lFl COOTBETCTBYHOLLETO
yCTpOﬁCTBa 3allMHTbl OT CBEPXTOKOB.

Ha pucyHke 21 nokasaHbl KpuBble cpabaTbiBaHWUsA MOAYNbHbIX
aBTOMaTMUEeCKUX BbiKftouaTenen Ana xapaktepuctuk B, Cu D, a Takoke
KpuBas oTkntoueHuns ansa YOO 5SM6. BpemeHa oTtkntoueHuns YOI
obecrneunBatoT JOMONHNUTENbHYIO 1 YyULLIEHHYIO 3aLLMTy OT NapannenbHbix
LyroBbix NpoboeB B HEKOTOPbIX NepeceKatoLnxca obnacrsx.

Kak y>e bbino ckasaHo paHee, Tonbko YOI MoryT npefoctaBuTh 3aLuuty
OT nocnefoBaTeNbHbIX yroBbix Npoboes. MogynbHble aBTOMaTUUeCK1e
BbIKNtOUaTeNW HENPUIOAHbI ANA TaKWUX Cyyaes.




10000 : 7 <

H H =

1000 ; ; 2

100 I : é

g : 8

= 10 U ! E‘

= €—— NocnegosarensHiii AFD : o
[} R NapannenbHbl

é‘l— 1 #* ! E R AFDD 100 g

. ; o

0.1 — I 10 5

| g

0,01 : 1 =

| 5

0.001 T ; - - x

0.1 1 100
KoadpruumeHT HOMHMHaNbLHOTO TOKa

- Nn-Ko3pPUUMEHT HOMUHANbHOTO Toka (YOLOM c I, =16 A)
PucyHok 21. 3aymta ¢ noMoLLbro MOAYTbHOro aBTOMaTMYeCKOro BblIK/IoYaTens

Ha pucyHke 22 nokasaHbl KpuBble cpabaTbiBaHUA NpefoxpaHuTenei gl

1 KpuBasa oTkNtoueHua ana YOI 5SM6. 3aech Toxke oueBUAHO,

yTo BpeMeHa oTkntoueHnn YOOI obecneunBatoT AONONHUTENbHYHO

1 YNyULLIEHHYHO 3aLLMTy OT MapannienbHbiX AyroBbix NpoboeB B HEKOTOPbIX
nepecekaroLmxcs obnacrax. M3 aToro npumepa MoXHo caenatb
aHanornuHbli BbIBOA O TOM, uTo Tonbko YOLI MoryT obecneunTb
3(pPeKTUBHYIO 3aLLMTY OT MOCNefoBaTeNbHbIX AyroBbIX Npoboes.

10000 =
[
1000 =4
5

100
2 8
= 10 2
= =]
1) | =
a 1 =
@ @
0.1 G
@
=3
0,01 H
=]
0,001 =

KoathdpuumeHT HOMUHaNbHOro TOKa

- Nn-Ko3pPUUMEHT HOMUHANbHOTOo Toka (YOLOM ¢l =16 A)
PucyHok 22. 3alymta ¢ noMoLybro nNpesoxpaH1Tens



6.3 OueHka

Ha pucyHkax 21 1 22 nokasaHo, uto B DONbLUMHCTBE ClyyaeB yCTPOMCTBa
3aLLWTbl OT CBEPXTOKOB, yCTaHOBNEHHble BO BXOAALLEH Lenu, obecneunsatoT
[,0CTaTOUHYO 3aLUMTy OT MapasnnenbHbix AyroBbix npoboes. Tem He MeHee,
YO[L MOryT LOMONHWTb TaKyHo 3aLLMTy B NepecekatroLmuxca obnacrax,

rfe CyLlecTByeT COBOKYMHOCTb YCNOBUIt AN BO3HUKHOBEHWA Npobos.

OcHoBHbIM npenmyLectsom YO[IT aBnAeTcA X ucnonb3oBaHue

ANA 3aLWMTbl OT NOCNefoBaTeNbHbIX IyroBbiX Npoboes. B 3ToM cnyuae
BpeMeHa OTKIIMKa MOJYNbHbIX aBTOMaTUUECKUX BblKNtouaTenen

1 NpefoxpaHuTenen, T. e. Tex yCTPOMCTB, KOTOpble CneLnanbHo
pa3paboTaHbl ANA NMHEWHOM 3aLLMTbl, HACTONbKO BEJIUKM, UTO 3TH
YCTPOWCTBA He MOryT obecneunTb HaleXXHYHO 3aLLMTy OT Noxapa.




7. OnpepeneHuve Ayroebix npoboes
7.1 BasoBas KOHCTpyKuua YOO 5SM6

Ha pucyHke 23 nokasaHa 6aszoBan KoHCTpykumsa YO[I 5SM6.

B Lensax onpepeneHuna Bce akTUBHbIe NPOBOJA — B AAHHOM Cllyyae dasHbiit

1 HeWTpanbHbINA — MPOXOAAT Uepes YCTPOMCTBO. JIMHENHbIV NPOBOA, NPOXOANT
uepes ABa OTAeNbHbIX JaTuMKa: JaTUMK TOKa ANA onpeaeneHnsa HU3KoUaCTOTHbIX
CUrHanoB (4actoTa CeTH) U BbICOKOUACTOTHbIM AATUMK [N1A BbISBNEHUA
BbICOKOUACTOTHbIX CUrHaNoB. AHaNOroBOE 3M1EKTPOHHOE YCTPOICTBO NofaeT
CurHanbl Ana 06paboTkM MUKponpoLieccopoM. [POMCXOANT CKaHWpOBaHWe
BbICOKOUACTOTHOM MOLLHOCTM TOKa B iMana3oHe oT 22 Ao 24 Mru. Janee 310
3HaueHWe cpaBHMBAETCA € RSSI (MHAMKATOPOM MOLLHOCTU MPUHATOrO CUrHana)
1 NpeaCcTaBnAeT MOLLHOCTb Ay NpK OnpefeneHHoN vactoTe U nosnoce
npomnycKaHuA.

Ecnu MUKpOKOHTponnep obHapy>WBaeT, UTo yCII0BUA ANA BO3HUKHOBEHUA
[lyroBoro npobos BbIMOHEHbI, TO OH FeHepupyeT CUrHan ob OTKUeHUK

1 uepes pacuenuTenb HanpaBAeT ero K Bbikntouyatento. B cnyuae YOOI

5SM6 aKTUBMpPYeTCA MexaHWUecKoe COeAUHUTENbHOE 3BeHO, UTObbI Bbi3BaTb
cpabaTbiBaHWe yCTaHOBNIEHHOTO MOJYJIbHOrO aBTOMaTUUECKOro BbIKntouaTens
1nu gudbepeHLManbHoro aBTomara. lMponcxoanT 3aMblKaHe KOHTaKToB
YCTaHOBNEHHOTO 3aLLMUTHOrO YCTPOMCTBA U OTKMIOUEHKE CeTU 3NIeKTPONUTaHNA
OT HEeUCMpaBHOW AeTanu.
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7.2 OnpepeneHue nocsefoBaTenbHbIX AYroBbiX Nnpo6oes

OnpepeneHue nocnefoBaTeslbHbIX [yroBbix Npoboes 3aHWMaeT MPUMEPHO
80 % oT 0bLlero KoNMUeCTBa PacyeToB, BbINOMHAEMbIX aHANUTUUECKUM
anropMTMoM MUKpoKoHTposnepa. Octaswneca 20 % oTBeaeHbl

Ha onpefgeneHune napannenbHbIX yroBbiX Pa3paaos.

Onpepenexune nocnefoBaTeNbHbIX AyroBbIX Pa3panoB (CM. pUCYHOK 24)
OCHOBaHO Ha nposepke RSSI KpyTU3HbI PPOHTOB. [INA pacueta ONOpHOro
curHana ucnonb3yetca nponssogHaa dRSSI/dt. 3TOT onopHbIK curHan
«nonyuaetca» u3 |[dRSSI/dt|, rae bpoHT nexuT B obnactu nepexona Toka |
uepes HoMb. [InA Toro, uTobbl CUCTEMA MHTEPNPETUPOBana CUrHan B KauecTse
LlyroBoro npobos 1 COOTBETCTBEHHO MHULMKUPOBANa NoBblLLEHWe 3HaUeH!A
MHTerpaTopa Npobos, A0NKHO BbITb BbINOMHEHO ABA YCNOBUA:

- OMOPHbIW CMrHan > npefenbHoro 3HaueHnsa G4 u

- RSSI pocturaer, kKak MMHUMYM, NOPOroBOro 3HayeHusa G2.

Kak TonbKo 3HaueHwWe Ha uHTerpatope npobos nofgHMMaeTCA Bbille
npeaenbHOro 3HaueHna G5, MUKPOKOHTponnep oTnpasnaeT BblKNroUaTento
KOMaH/y Ha BbIKNOUeHHe.

WeTouHblit 16, nenoparensHbii
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PucyHok 24. ObpaboTKa curHana Ans OLeHKu MocnesoBatesibHbIX AyroBbix npoboes




[inAa npefoTBpaLLeHWA HexenaTenbHbIX OTKNoUeHWH HeobXoAMMO pasnuuaThb,
C O[IHO¥i CTOPOHBI, AYroBble MPOBOoK U1, C APYroi CTOPOHbI, CUrHarnbl OT TaKUX
Harpysok, KakK LeTOuUHble ABUraTenun 1 TpaHchopMaTopbl 3N1EKTPOHHOM
annaparypbl, KOTOpble NPKU HOPMaJlbHOM 3KCMyaTaLun reHepupyoT
3HauMTeNbHbIE YPOBHU BbICOKOUACTOTHbIX NOMeX. 310 obecneunBaeTcs nyTem
HeMepJieHHOro obHyneHUA 3HaueHUs MHTerpaTopa Npobos B TOM cnyuae,
€C/M BO3HUKALOT OMpeAeneHHble «kHETUMUUHbIE 415 [yrv» cobbITUs. Takum
NPUMepPOM MOXET CIYXXMTb XapaKTepPUCTUKa CoBbITUSA, nMpu kKoTopom RSSI
MOKa3bIBaET NpepblBaHNUSA B KPUBOW CUrHana.

7.3 OnpepeneHuve napannesnbHbIX AyroBbix npoboes
I'IocnenosaTeanble W napannenbHble oyrosble r|p06014 WUMELOT pasfinuHble
XapaKTepUCTUKK, 1 MO3TOMY UX aHaNN3 NPOXOAUT Pa3HbIMU NYTAMM.

Ha pucyHke 25 npeacraBneH npotecc 0bpaboTku curHana.
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Onepauua pacueta, BbINONHAEMan MUKPOKOHTPONNEPOM ANA
onpefeneHus napannenbHoro AyroBoro npobos, Tpebyet oTHOCUMTENbHO
Masio BpEMEHU MO CPaBHEHUIO C OBLLMM anropMTMOM, HO 3TO He CBA3aHO
C TeM, UTO OnpefeneHue napannenbHbiX AyroBbix Npoboes Tpebyet
MeHbLUe YCUNWiA, ueM B Ciyuae nocnefoBaTtenbHbIX. [pUuKHa, cKopee,
3aKM0UaeTcs B TOM, UTO HEKOTOPbIE XapaKTepPUCTUKK CUTHana, KoTopble
paccuUnTLIBAtOTCA ANst ONpeAeneHns nocnefoBaTteNbHbIX Npoboes, MoryT
6bITb MCMONb30BaHbI A1 pacueTa napanienbHbIX 4yroBbix Npoboes.

ANroputM pacueTa napannenbHbIX AyroBbix Mpoboes BKtoUaeT
onpeaeneHue He Tonbko dRSSI/dt, Ho M npon3BoaHoK no Toky dl/dt.
DyHKLMA onpefeneHna napannenbHbiX 4yroBbix Npoboes He aKTUBHUPYETCA
[10 Tex nop, noka 3Hauexue dl/dt He NpeBbICMT MOPOroBOro 3HaveHus G6.
Ecnu npu aToM RSSI > npefienbHoro 3Hauenua G2, To nonyBosiHa Toka byaet
TaKXXe UHTepPMNpeTUpOBaHa B KauecTBe AyroBOro Toka 1 UHTerpatop npobos
cpaboTaeT Mo 3HaueHKto, MPOMNOpPLIMOHaNbHOMY AyroBoMy TOKy. Ecnun cnycTa
HEKOTOpOe BpeMaA [pyroi NonyBOfHbI AyrH He BO3HUKAET, TO MHTerpaTop
npobos cHoBa OTKItOUaeTcA.

Ecnu B TeueHWe onpefeneHHoro BpeMeHHOro nepuosa Bo3HUKaeT
[OCTaTOYHOE KONMUECTBO NOMYBONH Ayrk, TO UHTerpaTop npobos gocturaet
NOpPOroBoro 3HaueHust G8 U MUKPOKOHTPOMep OTNpaBiseT KOMaHLy

Ha BK/ItOUEHWE YCTaHOBMNEHHOrO 3aLWMTHOrO YCTPOICTBa (MOAYNbHOrO
aBTOMATHUECKOTO BbIKNOUaTens unu auddepeHLmansHOro asTomara)
uepes MexaHUUecKoe CoeIMHUTENbHOE 3BEHO.

7.4 MpepoTBpalleHue HeXxenaTenbHbIX OTKIIHOUEHUH

[ins Toro utobbl 3aLWMUTHOE YCTPOMCTBO NOMHOCTbLIO YAOBNETBOPANO

BCeM TpeboBaHWAM, He06X0AUMO, UTObbI OHO He TONTbKO HafeXHO
3alLMLLAN0 OT NOXKAPOB, BO3HWKLIKUX NO NMPUUMHE HEMCNPABHOCTH
31eKTpoobopyaoBaHUs, HO 1 CpabaTbiBano TONbKO B ClyUasaX peanbHbIX
npoboes. [ina YOI 370 03HauaeT, uto yCTPOMUCTBO AOIKHO OAHO3HAUHO
OTNMuUaTh AyroBble Npobou, Afif KOTOPbIX HEOBXOAMMO OTKNIOUeHWEe B
onpefeneHHbIX Npeaenax, U paboune fyru sneKTPUUECKUX HarpysoK, npu
KOTOPbIX OTK/tOUEHHE He TpebyeTcs.

MpuMepbl Ha pUCYHKe 26 MOKA3bIBAOT Pas3fMUHbIE BapHUaHTbl
3NEeKTPUUECKUX HAarpy30K C BbICOKOUYACTOTHBIMU KOMMOHEHTaMM

B TOKOBOW Lienu, CUrHasibl KOTOPbIX — 0COBEHHO B Cllyuae UCKPeHUs
LLIeTOK 3NEKTPUUECKOM APENU — OUEHb NMOXOXK Ha CUrHasbl yroBOro
npobos.
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K APYrUM 3KCnnyatauMOHHbIM cboaAM oTHocCATCS, Hanpumep,

- 6pOCKM MYyCKOBOTO TOKa NKOMUHECLUEHTHbIX namMmn,

- OYyrv Mexay KOHTaKTaMu TepMocCTaTa, BblKNtouaTenen ocBeLleHus,
LUTencenbHbIX COefUHUTENEN.

YO[I He pomkHO cpabaTbiBaTb NpK NOABIEHUM TaKWX PabounX CUrHaNoB Mu
NpW BO3HUKHOBEHWM AYTOBbIX MPOHOEB B CMEXHOM Lieny.

UTobbl NPUHATL HafeXXHOe pelleHre O TOM, Haflo M OTKNtoUaTh Lenb

B Cllyyae BO3HWKHOBEHWSA Ayrosoro npobos, HeobxonnMMo paccMoTpeTb
1 CPaBHWUTL DOMbLUOE KOMMUECTBO U3BECTHbIX CUIHANoB npoboes

(cM. pucyHok 27).

Mepekntouatenb
APKOCTH OCEELLlEHMﬂ'

[lyrosoit npoboi Crapoe pene

80%

BbicokouacToTHasA
CcTabunbHOCTbL

PucyHok 27. ®aKTopbl AnA onpeaeneHus 4yrosoro npobos

Ecnv MuKponpoueccop npoaHanusuMpoBan akTopbl, NepeuncieHHole

Ha puCcyHKe 27, M 0Ka3anoch, UTO CUrHan He HaXOAMTCS B KPAaCHOM 30He
«[lyroBoro npobos», To OH NPUHUMAET PELLIEHHE «He BbIKNtoUuaTby. OcTaeTcs
onpeaennTb pabouuii CTaTyC 3MEeKTPUUECKON Harpy3KHU.




Kpome Toro, Ans bonblLuew 3aLuThl OT HEXENaTeNbHOro OTKNKOUEHUs Dbinu
yUTeHbl BbICOKOUYACTOTHbIE (DOHOBbIE MOMEXM, CyLLEeCTBYHOLLME B CUCTEMAX
anekTpoobopynoBaHus.

Ha pucyHke 28 nokasaHbl bonblune 3HaueHUA POHOBbLIX NOMeX

B iManasoHe yactoT oT 15 go 18 Mrlu. Mostomy ana YOLM 5SM6 bynet
CKaHWpOBaTbCA AManasoH oT 22 Ao 24 Mru.

TOT YACTOTHbIN AAaNa30H OTIMUAeTCs 0COBEHHO HU3KUMMK MOMEXaMu

1 bonbLUOW pasHULEel Mexay (hOHOBbIMU MOMEXaMU U MOMEXaMHU OT iyTH.
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PucyHoK 28. BbiCOKOUaCTOTHbIE MOMeXH: (POHOBbIE MTOMEXM U AYTH

OnucaHHbie napamMeTpbl U KpUTEePUKN aHallM3a OCHOBaHbl Ha aMePUKaHCKOM
onbiTe paﬁOTbI C BblKntouaTenamu uenu 4yrosoro I'IPO6OF| 1 Ha BCECTOPOHHEM
J'Ia60paTOpHOM aHanuse n MogenupoBaHuK. anMeHMMOCTb nony4YeHHbIX

pe3ynbTaToB Ha NpaKkTuke 6bina noareepXxneHa B xoae OﬁLLIMprIX MCMbITaHUM
B MoOJieBbIX YCNOBUAX.



8. CraHpapTbl M TpeboBaHusa gna YoaOn

8.1 O6wMe NpUHLMUNDbI

CraHpapT IEC 60364-1/HD 60364-1 onpepenseT obnacTb NpUMeHeHKs,
Ha3HaueHue M NPUHLKUMNbI KOHDUTYPUPOBAHUA HU3KOBOSLTHOMO
3nekTpoobopynoBaHua. MNonoxeHua pasgena 131.3 «3awura ot
TEennoBbIX BO3AEMCTBUIM» TpebytoT, uTobbl cucTeMa anekTpoobopynoBaHus
bbina CKOMMNOHOBaHa TakuM 0bpa3oMm, UTobbl He JOMYCTUTbL pUCKa
BOCMNaMEHeHWUA roproYnx MaTepuanos B pe3yfbTaTe NoBbIWEHMUA
TemnepaTypbl UM BOSHUKHOBEHMWA BYTH.

3TO MOXeT 03HauaTb TOMbKO TO, UTO HeobxoAMMO obecneunTb 3aLLnTy OT Tex
OMacHoCTei, KOTOpble BO3HWKatOT Mo AeicTB1eM Ayru. [lo HacToALlero
BPeMeH yCTPOICTBa, NOAXOAALLEro Af1A 3aLUMThbl Lienei HU3KOBONbTHOMO
obopyfoBaHus, He CyLLeCcTBOBaO . Tenepb 3TOT Npoben 3anofnHeH

c nomoubto YOOI,

8.2 CraHpapT npogykKra

Ycrponctea YOOI nognagatot noa aercreue ctaHaapta DIN EN 62606
(VDE 0665-10)/IEC 62606. YO[I1 5SM6 6bino pazpaboTaHo B COOTBETCTBUU
c TpeboBaHMAMM 3TOro cTaHfapTa. MonoxKeHna ctaHgapTa OnuCbIBarOT
TUNoBble TpeboBaHMA U UCMbITAHKUA, HaNpPUMep, Nepek/toyatoLLan
CNocobHOCTb, CPOK CNyXbbl, CTOMKOCTb K TEMNNOBbLIM BO3AEHCTBUAM

1 3MC, npUMeHUMbIe U AnsA APYruX 3aLUMTHbIX YCTPOMCTB (MOAYbHble
aBTOMaTMUeCcKue BblKNtouaTenu 1 yCTPOMCTBa 3aLLUTHOMO OTKIOUEHUA).

3pech TakXKe NepeuuncnieHbl cnelmanbHble UCnbITaTenbHble YCTPOMCTBa,
KOTOpble NpeAHa3HaueHbl 18 NPOBEPKU OTKINFOUEHUSA NPU BO3HUKHOBEHWM
rocrefoBaTeflbHbIX M NapaniefbHbIX AyroBbix npoboes. 3aTeM BbINONHAETCS
npoBepka TpebyemMoro BpeMeH| OTKIFOUEHKSA NpH 3aaHHbIX YCNOBHSX.

BpeMsi oTKMoUeHWs 41 ManblX AyroBbiX TOKOB (TUMMUHBIX A4S
nocnefoBaTeNibHbIX lyroBblX Pa3pafos) onpeaeneHo B BUae PyHKLKUK
YPOBHS TOKa flyroBoro npobos (cm. Tabnuuy 1).

McnbiTaTenbHbIM AyroBoW TOK 25A | 5A | 10A | 16A 32A

MakcumanbHoe Bpemsa 1c |05¢c|025¢|0,15¢]| 0,12¢
OTKNHYeHUa

Tabnuya 1. Bpems oTKtoueHMs A5 MasbiX 4yroBbix TOKOB

Ecnv 3HaueHKe ToKa HaxoaMUTCA B AWanasoHe oT 2,5 Ao 32 A, To KpuBas
oTkntoueHua YOOI B cnyuae nocnefoBaTenbHbIX AyroBbix npoboes bynet
nposneraTb JaNeko OT KPUBbIX TENIOBOr0 OTKINIOUEHUA NI MOAY/bHbIX
aBTOMaTUUECKMX BbIKNtoUaTenen U npefoxpanuteneit (CM. pucyHku 21

1 22). MoxapHasn 3ali1Ta peannsoBaHa C yUeToM 3TUX 3HaUEHUI Manoro
OTK/IMKa U OTKITIOUEHWS B KpaTuaiLlmMe CPOKH.




B naHHOM fMana3oHe TOKOB KpHWBble OTKNKOUYEHWA ANA NapanfienbHbIX
M nocnenoBaTelbHbIX AYrOBbIX np060eB WOEHTUYHDI.

YcroBue OTKIIOUEHHUSA, ONpPeAeneHHoe AN BbICOKWX [yroBbiX TOKOB

(cMm. Tabnuuy 2), OTHOCKTCA He K (HUKCMPOBAHHOMY BPeMeHHU OTKIIOUeHHs,
a K KONIMuecTBY MosyBOMH AYru, KOTOpble BO3HMKatOT B TeueHue 0,5 c.

3TO CBA3AHO CO CNyyYalHbIM XapaKTepOM BO3HUKHOBEHUA U HECTabUNbHbIM
roBefeHWeM napannefnbHoro AyroBoro npobos npu BbICOKUX TOKax.

Kak y»e Bbino ykasaHo B pasgene 6.2, npefoxpaHnUTeNy U MOLyNbHble
aBTOMaTMUeCKWe NepekItoyaTeny Toxe MoryT obecneumnTb 3aLuTy

OT napannenbHblX AyroBbix NpoboeB Npu onpefeneHHbIX ypOBHAX TOKa

1 CBbILLIE WX, €CNU BbINONTHAOTCA YCIOBUA WX OTKIHOUEHUSA.

WcnbiTaTenbHbli gyrosovi Tok | 75A | T00A | 150 A| 200 A | 300 A | 500 A

MakcMManbHOe KonmMuecTBo
nonyBOSH

12 10 8 8 8 8

Tabnuya 2. Bpems oTKtoueHns A4S napannenbHbix 4yroBbix npoboes

[InA oueHKM NpaBMNbHOCTK paboTbl YCTPOIMCTBA, MOMUMO MPOYEro,
NPOBOAATCA CMEeLManbHble UCMbITaHUA AN MPOBEPKU PEXUMA OTKITHOUEHUS
B YCNOBMAX JyroBOro 0TKasa 1 OfJHOBPEMEHHOT0 (hyHKLMOHWUPOBaHUA
pasnuuHoro obopyanosaHus. Ecnvu obopynoBaHue pabotaert, To npu
OTCYTCTBUM [lyroBbiX NPOHOEB HUKAaKWUX OTKITIOUEHWI He AONXXHO BO3HUKATb.

8.3 MpaBuna aneKTpoMoOHTaXka

Mcnonb3osaHue YOI noka He siBnaeTca obA3aTenbHbiM TpeboBaHWeM

[NA yCTaHOBKM 3nekTpoobopyaosaHua. OgHako Takhe TpeboBaHWA
onpepaeneHbl B JokymeHTe DIN VDE 0100-530 «MOHTa» HU3KOBONbTHOIO
anekTpoobopynoBaHuA — uacTb 530: Bbibop 1 MOHTax anekTpoobopynoBaHuA
— pacnpeenuTenbHble U KOHTPOMbHbIE YCTPOMCTBa» B pa3aene 532.7
«ObopyaoBaHue ana onpeaeneHus AyroBoro paspsaaa v OTKNOUeHUA
(AFDD)», c npMMeuaH1eM o TOM, UTO B HacTosiLLee Bpems obCyxaatoTcs
nofpobHble TpeboBaHWA NO oNpeaeneHuto AyroBoro paspsaaa B pacnpeenu-
TeMbHbIX Lenax.

AHanornyHo atomy, fokymeHT DIN VDE 0100-420 «MoHTax
HW3KOBOMBTHOIO 3n1eKTpoobopynoBaHMA — yacTb 4-42: 3almTa

nns obecneueHna 6e30NacHOCTM — 3alLMTa OT TEMNNOBbIX BO3AEWCTBUIA»
3anBnAeT, uTo TpeboBaHKWe No BBEAEHUIO YCTPOMCTB N4 onpefeneHus
[lyroBoro pa3spsga 1 otkntoueHus (AFDD) HaxoguTtcs Ha «npopaboTkes.
OCHOBOW AN1A BKIIOUEHWA B 3TU NONOXKEHWUA NoApobHbIX TpeboBaHMi
ABNAETCA COOTBETCTBYIOLMIA CTaHAAPT MPOAYKTa, ONUCaHHbIA B M. 8.1.
MoapobHble TpeboBaHMA byayT BKMIOUEHbI B MeXAyHapOoaHble NpaBuna

N0 3NeKTPOMOHTaxy. B 3-ei pegakumnn ctaHgapta IEC 60364-4-42
(MeXAyHapOoAHbIW CTaHAAPT, CBA3AHHbIM C HALMOHANbHbIM CTaHAAPTOM



DIN VDE 0100-420) 6yneT BBeieHO NpUopuTeTHOe TpeboBaHUe

Mo YCTaHOBKE 3aLUWUTHbIX YCTPOMCTB B pacnpefenuTeNibHbIX Lensx

B CManbHbIX U AeTCKMX KOMHATax, a TakKe BO BCcex 0bnacTax, rae uMmerotcs
roproure CTpouTeNbHble KOHCTPYKLMK. [INA OCTanbHbIX NOMELLEHU

C NOBbILIEHHbIM PUCKOM BO3ropaHuit ucnonb3oaHue YOOI byaet HocuTb
pekoMeH[aTenbHbI XapaKTep.

Kpome TOro, npegnonaraetca BBECTU NPUMEHEHWE YCTPOMCTB onpeaeneHus
nyrosbix npoboes B ctaHAapT IEC 60364-5-53 (MexayHapoaHbli CTaHAapT,
CBA3aHHbIN C HauMoHanbHbIM cTanaapTom DIN VDE 0100-530).




9. OnwucaHue YOOI 55M6
9.1 Bepcuu npopykra

YO 5SM6 BbinyckaeTca B ABYX BEPCUAX ANA [BYX Pa3HbIX pa3MepoB
N0 MOAYNbHOM WKpPUHe. HOMUHanbHoOe HanpsaxeHue pasHo 230 B,
HOMMHanNbHbIN TOK - 16 A.

YO[MN 5SM6 fomKHO NCnofib30BaTbCA BMECTe C APYrMM 3aLlUTHbIM
YCTPOMCTBOM (MOAYNbHbIM aBTOMAaTUUECKWI BbIKtOUaTeNb UK
OuddepeHUManbHblii aBTOMAT). B pesynbTate Takoi KOMBUHALKK
nonyuaetcst AFDD (ycTpoicTBO onpeaeneHus Ayrosbix npoboes).

5SM6 011-1

yOo[An 55Mé6 011-1 npegHasHaueHo AnA MOHTa)ka KOMMNaKTHOro MOAYNbHOrO
aBTOMaTHuecKkoro Bbikntouatensa 55Y60 (1+N ¢ LUMPUHOM B OAMH MOAYb)
NPY HOMUHaNbHbIX MaKCMManbHbIX TOKax Ao 16 A.

MpenmyLecTBo:
KOMMAaKTHaA KOHCTPYKLMUA C obLleit MOAyNbHOW WHWPHWHON B 2 MOAyNA
npeanaraeT npeMmyLLecTBa Npu NpoBeAeHUU MOAEPHU3aLMN.
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PucyHok 29. YOAIT 55M6 011-1 ¢ ycTaHOB/IEHHbIM MOAYIbHbIM aBTOMaTUYeCcKum
BbiKntouatenem 55Y60 u be3 Hero

55M6 021-1

YOAIM 55M6 021-1 npeaHasHaueHo AnA MOHTaXka MOAYSIbHOro aBTOMaTUUeCcKoro
Bbikntouatens (1+N ¢ MoaynbHOM LWMPKUHOWM B 2 MOAynNs) U3 cepuu 5SY unu
anddepeHumanbHoro asTomata 5SUT (1+N ¢ MoaynbHOM WWMPKUHOW B 2 Moayns),
KaX<abl¥ NP HOMMHaNbHbIX MaKCMMasbHbIX TOKax 4o 16 A.

MpenmyLecTBo:

pelueHue ¢ auddepeHLranbHbIM aBTOMaToM obecrneunBaeT NOMAHYHO
3aLLMUTY OT NeperpysoK, KOPOTKUX 3aMblKaHU, AMddepeHLranbHbIX TOKOB
1 BO3ropaHus.



PucyHok 30. YOAI 55M6 021-1 ¢ ycTaHOBIEHHBIM AU pepeHUManbHbIM aBTOMAaToOM
55U1 u be3 Hero

9.2 O6ume xapaKTepUCTUKKN

a) MoHTax.
YO[LM 55M6 MoeT 6bITb AONONHEHO Ha MecTe NOAXOAALWMUM MOAYNbHbIM
aBTOMaTWUeCKWUM BblKNouaTenem unu auddepeHumnanbHbiM aBTOMaTOM
M Nerko 1 BbICTPO YCTAaHOBNEHO Ha CTaHAAPTHOM MOHTAXHOM peiike
6e3 Mcnonb3oBaHUA KakUX-NMBo MHCTPYyMeHTOB. MOXHO ycTaHaBn1BaThb
pasnuuHble BEPCUU C HOMUHANbHbIMKU TOKaMK A0 16 A, pasHbiMK
neperpy304HbIMW XapakTepUCTUKaMK U KOMMYTaLMOHHbIMHU
CNocobHOCTAMM. ITO NO3BONAET ONTUMU3UPOBATL CKNAACKMe 3anachl.

6) CpabaTbiBaHMe.
YOMMN onpenenseT U aHanu3upyeT AyroBoi npoboi. OTknoueHne
ocyllecTBnAeTCA yepes paboTatoLiee TOKOBOE pene, KOTOpoe yepes
COeANHUTENbHbIN MeXaHW3M MeXaHUUYEeCKH OTKItoUaeT yCTaHOBMEHHbIH
MOZAYNbHbIA aBTOMaTUUECKKUIA BbIKNtouaTenb Unu andepeHunanbHbIi
aBTOMaT. 370 obecneunBaeT pasmbliKaH1e Lienu.

B) BBOA nuTaHmA.
Moaaua 3NeKTPONUTaHWA B YCTPOMCTBA OCYLLECTBAETCA CHU3Y.
Hanpumep, nogava 3MeKTPONUTaHWA uepes CeTb WHWHOMPOBOAOB MOXET
obecneunTb yCTOMUMBOE WM HALLEXKHOE MUTaHUE.

r) LononHWTENbHbIE KOMMOHEHTBI.
KYOLMN 5SM6 MoryT BbiTb NOAKNIOUEHbI Pa3nuuHble JOMNONHUTENbHbIE
KOMMOHEHTbI, HanpUMep, BCoMoraTenbHble BNOK-KOHTaKTbl COCTOAHMUA
unu cpabaTbiBaHWsA. TakuM 06pa3om MOXHO obecneunTb NoaKItoueHue
K cMcTeME ynpaBneHus bonee BbICOKOTO YPOBHS, U COObLLEeHUe
00 OTKNOUEHUM MOCTYMUT B LIEHTPANbHYO AUCNETUEPCKYHO.




9.3 CneuuanbHble XapaKTepPUCTUKH

a) PerynsipHoe yHKLMOHaNbHOE CAaMOTECTUPOBAHHE.

YO[LI 5SM6 nMmeeT BCTPOEHHYO (hYHKLMIO CAMOTECTUPOBaHHUS (Cxemy
CM. Ha pucyHke 31).

BbicokoyacToTHbIl  [aTunk KommyTvpyowmi mexaHnsm
N [ATYNK TOKa N

Harpyska [
L ‘ \ ‘ \ L

\

[lyrosoi Tok
1 BbICOKOYACTOTHbIV CUTHAN

Il
M am

| Bbicoko-
YaCTOTHbIE C
— : vrHan Toka
CurHan ¢ ycunesuem

“ BbINpAMNEHneMm,

Bl

= |

CurHan
OTKJIIOYeHUA

OrcyTtcTBue
oTKloueHNA
80 BpemA
camo-
TecTupoBaHua:

MHanKaTop MOWHOCTY nomex
1B ~25 nb

CTopoxeBoe yCTPONCTBO

AFDD (nepuiog 20 mc)

PucyHok 31. CxeMa BHyTpeHHekH pyHKLNM CaMOTEeCTUPOBaHHA

3T0 CaMOTECTMPOBaHME aBTOMATUUECKM 3aMyCcKaeTcs Kaxable 13 uacos,
uTo6bI NPOBEPHTL PABOTOCNOCOBHOCTL MUKPOMPOLECCOpa M anropuTMoB
onpenenexus. NMporpaMmmHoe obecneueHne MUKPOKOHTpoOiepa
reHepupyeT CUHTETUUECKUE BbICOKOUACTOTHbIE U TOKOBbIE CUTHanbl,
KoTOpble NofobHbI CUrHanam AyroBoro npobos. 3T cUrHanbl NoCTynatoT
B Lienb 0bHapy>KeHUsA CUCTEMbI MOC/E JaTUMKOB, 3aTEM OHU OLIEHUBAKOTCA
aHarnoroBoM LeMnbl U MUKPOKOHTPOMIEPOM.

Tenepb MUKPOKOHTPOMNEP [OMKEH CreHepUpPOBaTb KOMaHAy OTKIIOUEHHS.
Bo BpeMs CaMOTECTUPOBAHWSA CUTHAN OTKIHOUEHWS AN pesie pacueneHus
OTKITHOUAETCA Ha KOPOTKOe BpeMs (Mc), utobbl U3bexkaTb NpakTUUeCcKoro
OTKItOUEHUA YCTPOMCTBA. MOCne yCNeLwHOro 3aBepLUeHns MPOBEPKKU NYTb
OTKJ/IOUEHUA CHOBA BBOAMTCA B [eMCTBHe.



OTpuuaTenbHbI pesynbTaT NPOBEPKW NPUBEAET K HEMeANEHHOMY
OTK/IOUeHMIo ycTpoiicTBa. OfHaKo camoTecTpoBaHue byaeT OTIOXeHO,
€CNK CYLLeCTBYIOT HauallbHble NPU3HAKK peanbHOro Ayrosoro npobos munu
noBbllleHHoe noTpebneHKne TOKa B COOTBETCTBYHOLLEN pacnpeAennuTenbHoM
Lienu Bbllle CPeAHEero ypoBHS.

KoHuenuusa npoBepKu JOMNOMHEHa BHELLHUM CTOPOXeBbIM YCTPOMCTBOM,
KOTOpOe NpoBepAeT NPOLIECC BbINONHEHWUA NPOrpaMMbl U LeNOCTHOCTb
NPOLUMBKK Kaxable 20 Mc.

6) 3aLMTa OT NepeHanpsxXeHus.
Ecnn HanpsxxeHune mexay dasHbIM U HelTpanbHbIM NpoBofaMu
BO3pacTaeT M3-3a CUCTEMHbIX OTKa30B, Hanpumep, 0bpbiB HeHTpanbHOro
nposoga, To YOI oTKAUNT cUCTeMy NpK HanpsxeHuax bonee
275 B. Takum 0bpa3oM NofKNtoUeHHbIe Harpy3ku byayT 3alyuileHb
OT BO3MOXHOIO NOBPEXAEHUA NPKU NepeHanpsXeHUu.

B) Paboune MHOMKATOPbI COCTOAHMUS.
CBeToanoa B nepeaHen uactu nokasbiBaeT pabouee coctosHue
ycTpoiicTa. OH NpefocTaBAseT Nofib30BaTeNto NPOCTYO U MOHATHYHO
MHMOPMaLMIO O MPUUMHAX OTKIOUEHMUA (CM. PUCYHOK 32).

\/ YOQ skntoyeHo 1 paboTtaeTt

L —471”“"_ Cpa6aTE:|BaHV|e:vnocnenosaTeanle
N LyroBoi npo6oi

L CpabaTblBaHve: napannesnbHblii
ZyroBoi npo6oi

L
1 >275 B nep.toxa [ nocn.
N

CpabatblBaHuWe: nepeHanps»keHne > 275 B

X YOQI He roToBO
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L
L OTCyTCTBYET HanpsaXeHne NuTaHnaA

PucyHok 32. CoobuyeHns pabouero MHAMKaTOpPa COCTOAHMSA

B criyuasx, noMeueHHbIX *), pekomMeHayeTcs yBeAOMUTb creLuanucra-
3MeKTPUKA, KOTOPbIM CMOXET NOAPODOHO NPoaHanM3MpoBaTb NPUUKHY
NoABNIEHWUSA KOHKPETHOro coobLenus.

Mpn NnpoBeAeHWM HauanbHOro aHan1sa HemcnpasHOCTH ByayT NonesHbl
noapobHble noscHeHus B pasaene 10.2.




10. PykoBopctTBO
10.1 YcTtaHoBka YOON

YO[N 5SM6 npefHa3HaueHo ANA 3aLiWTbl pacnpefenuTenbHbiX Lenen,

B UAaCTHOCTH, OCBETUTENbHbIX MPUOOPOB U LUTENCENbHBIX PO3eTOK. OHO

[LONIXKHO YCTaHaBNMBATbCA B Hauane Lenu, utobbl 3aLlKUTUTb BCHO LieNb.

LlenecoobpasHo ycTaHaBNWBaTb MO OAHOMY YCTPOWCTBY ANA KaXKA0M

OTAENbHOW pacnpefenuTeNnbHoOM Lenu. B pesynbtate MOXHO NONyUYnThb

cnegyrolme npeMmMyLecTBa:

- OrpaHWueHne KonnuyecTBa NOBPEXAEHHbIX Harpy3oK 1 KabenbHbIx
CEerMeHToB;

- npocToTa obHapyxeHua MecTa Nnpobos;

- CHUXXeHWe uncna HexenartenbHbIX OTKIFOUEHWI, Bbi3BaHHbIX
HanoXKeHHbIMK MOMexamu.

10.2 Mopspok peiicTBui nocne cpabarbiBaHua YOOI

Kak y>e bbino ckasaHo B pasgene 10.1, yctaHoBka YO[T B oTAeNbHYO
pacnpefenuTenbHyto Lenb obneruaet Nnouck Mecta Nnpobos, NoCKonbKy
No3BONAET U3HauUanbHO Cy31Tb NONe Noucka.

Mocne noaBnexHus kakoro-nnbo coobuyeHuns Ha pabouem nHaMKaTope
COCTOSAIHUA PEKOMEH/YETCA BbIMOHUTL CIEeAYOLLY O Npoueaypy

(cm. Tabnuuy 3).



MocnegoBaTenb-
Hblli lyroBoit
npoboi

A/
SN2 MNapannenbHole
e Ny nayrosble npobou
R y P

- [poba Ha 3anax:

«3anax nnactuka»?

- Buaumoe
M3MeHeHue
LBeTa nnacTuka
(wrencenbHasn
posetka,
nepekntouatenb,
Harpyska)?

6) CHoBa BKOUUTE
YOAN. Ecnu
OTKNIOUeHHe
noBTOpAETCA Yepes
KOpOTKOE BpeMms,

8) CHOBa BKOUNTE
YOLMN-> oTKntoueHui
He NPOUCXOAMT.
ECTb 1 y Harpysku
npU3HaKn
HEeNCNPaBHOCTH
BbIK/OUaTens,
NOBPEXAEHHOTO
Kabens, BuAUMOro
M3MEeHeHus LBeTa
Halg cTeHe (MoxeT
bbiTb, B COCeaHen
KOMHaTe)?

o) Np p p! [Leiwcreue (s1)
a) OTKniouKuTe HeucnpasHyo
HarpysKy oT ceTu > 3aMeHuTe unu
OTPEMOHTUPY#iTe
a)

6) OTcoenmMHuUTE 1 BbIKNOUUTE BCE
npubopsbl (ocBeLLeHne) U CHOBa
Bkntounte YOOI

> OTKNIoYEHWe NPOUCXOAUT CHOBa:
YBEAOMMUTE CreLuaniucTa-snekTpuka
> OTKNIOUEHHe OTCYTCTBYeT:
BKItOUaWTE W NOACOEAUHANTE
Harpysku ofiHy 3a ipyroi, noka

He NPOU30MAET OTKNIOUEHHE

- NpoBepbTe HencnpaBHOCTL
ycTpoicTBa (npu HeobxoanmocTu
yBeloOMUTE CreLnanncTa-3neKTpuka)

B) BKntoumTe NoA03pUTENbHbIN
BbIKNIOUATENb W AOKAUTECH PeaKLiun
yoan

> OTpeMOHTHpYiiTe, Npu
HeobxoaMMOCTH NpuBneKkuTe
creuuanucTa-anekTpuka

HeucnpasHocTb kabens
- OTpeMoHTUPpYiiTe C NpuBneYeHnem
cneunanncra-aneKTpuka

B cnyuae usmeHeHus useTa:
yBejOMU1Te CrneLuanucTa-3neKTpuka

Ecnu BbiNONHeHUe 4eMCTBUI C a) No B)
He ano HUKaKoro pesynbraTta,
pekomeHayeTtcs obpaTuTbca

K Cneunanucry-3neKkTpuky, yT06bI OH
NPOBEpPMN CONPOTUBNIEHWUE U30NALMK
CUCTEeMbI/HArpy3oK.

MepeHanpsaxeHne
>2758B

CyuwiecTByet
[NUTENbHOE COCTOsHUe
nepeHanpskeHus
Med/ly NpoBoaamMu
LuN.

Ecnu npoboit Bo3HMKaeT cHoBa nocne
ouepeaHoro BktoueHus YOO,

To BaM Heobx0oAMMO 0bpaTnTLCA

B 3HeprocbbITOBYIO KOMMaHUIO

1 y3HaTb 0 TOM, Bbinu nu Kakue-nnbo
cbou B nogaue nutaHuA. ECnm Takux
cnyuaes He 6bino, T 4OroBopUTeCh
CO CreunanucToM-3neKTpuKom

0 NpOoBepKe CUCTEMbI.

YO[MN He rotoBO

yoAan umeet
BHYTPEHHO
HEeUCnpaBHOCTb.

Mo3BoHUTE CNeunanuncTy-3neKTpuky,
uT0bbI OH NpoBepun/3ameHun YOI.

OrtcytcTBYeT
HanpsxeHue
nuTaHua

a) MposepbTe 06Uy
pabotocnocobHocTb
UCTOYHMKA NUTAHUA.
6) MposepsbTe,

He OTKNHUYKUNo Nun
BXOZjALLIee 3allUTHO.
yCTpoitcTBO Noaauy
SNeKTPOnUTaHuA.

a) [loxauTech BKNIOUEHUA UCTOUHMKA
nuTaHua

6) MpoBepbTe NPUUMHY OTKNIOUEHUSA
(npu HeobxoanMMOCTH yBeaOMUTE
CcneLuanncTa-aneKkTpuKka)

1 BKNIOUMTE 3aLLUTHOE YCTPOUCTBO
nocne ycTpaHeHUs NpuumnHbl

Tabnuua 3. Paboume COCTOAHUA U PEKOMEHAYEMbIE AeHCTBUSA




11. Tpumepbl NPpUMeHeHHUs

YO[LMN pomkKHbl ycTaHaBNMBaTbCA B Hauane pacnpegenuTeNibHbIX Lenein.

B cnyuae npobos nMHerHbIM U HeHTpanbHbIK NPOBOAA OTKIOUAKOTCA

OT ceTH, uTobbl obecneunTb Tpebyemyto 3aLLMTy OT MOXapPOB, BbI3BAHHbIX
obpasoBaHuWeM Jyri.

Obuee TpeboBaHKe Mo 3aLL1Te OT ONACHbIX NOCNEACTBUI LyroBbiX Npoboes,
Kak onucaHo B pa3sgene 8.1, 0cObeHHO MPUMEHUMO K TeM MOMELLEHUAM,
rfe CyLiecTByeT NOBbIWEeHHbI PUCK.

3pecb npeAcTaBneHbl HEKOTOPble KOHKPETHble MpUMepbl TeX Cyyaes,
rae pacnpegenuTenbHble Lenu AoMKHbI 6biTb 3aLUMLLEHbI C MOMOLLbHO
YOL, ocobeHHO WTencenbHble PO3eTKU U OCBETUTENbHbIE MPUBOPBI.

a) BosropaHue obHapy>KeHO CAIULLKOM NMO3A4HO WUIIM He MOMHOCTbIO,
B pe3yfbTaTe MOXeT BO3HUKHYTb CMepTeNibHasi 0NacHOCTb AN Nofew,
HaXoAsLIMXCA
- B CnanbHAX U AETCKMX KOMHATax
- [lOMax NOXWNbIX ntoaen
- [IeTCKWX cagax
- LWKOMax, yH1uBepcuTeTax
- bonbHMLAX
- KMHOTeaTpax.

6) MobnunsocTn pacnonoxeHbl ObICTPO BOCMNaMeHsieMble MaTepu1ansl,
MCMonb3yemMble Npu NOCTPOiiKe
- JOMOB W3 1epeBa UMK 3KONIOrMUECKHUX CTPOUTENbHbBIX MaTepHUanos
- JIEFKOBECHbIX KOHCTPYKLMM 1 MOMELLEHWH C 0BLLIMBKOM
[epeBAHHbIMU MaHenaAMu
- nepeobopyAoBaHHbIX UEPAAKOB.

B) Mobnn30cTH pacnonoxeHbl BbICTPO BOCMIaMeHsieMble MaTepHansl,
XpaHWUMble
- B KOHIOLWHsX/ambapax
- CTONAPHbIX MacTepCKUx/neKapHax
- MOMeLLEeHHSAX C MOBbILLIEHHbIM MOXapPHbIM PUCKOM.

r) Moxap MOXeT Bbl3BaTb MOBPEXAEHUA LieHHbIX 30aHWI UM 0OBEKTOB,
TaKMX Kak
- bubnuoteku
- My3eu
- MaMATHUKKU apXMTEKTYpbl.

B nobaBneHue K ;aHHbIM NpUMepam CyLLecTBYHOT 0bLLMe PUCKHM ANs CTapbiX
cucTeM anekTpoobopyaoBaHms, rae 0COBEHHO BbICOKa BEPOATHOCTb NOTepH
KOHTaKTa WK NOBPEXAEHUA U30NALMUK.



12. MepcnekTtuBa

YO 5SM6 npepncraBnseT coboit HOBOE 3alLMTHOE YCTPOMCTBO ANA CUCTEM
anekTpoobopynoBaHKaA, KOTopoe cnocobcTByeT IPPEKTUBHOMY CHUKEHUIO
uncna NoXxapoB, BO3HUKLLKX MO MPUUMHE 311eKTpoobopyaoBaHHMA.

MepBbIMM Ha PbIHOK BblIK BbINyLLEHbI YCTPOIMCTBA, MpejHa3HaUeHHble
ANA 3aWMTbl 0A4HOMAa3HbIX pacnpeaennTeNbHbIX Lenei C HOMUHaNbHbIMK
ToKamu Ao 16 A. 3a HUMK NoCneayroT BEPCUM ANA pacnpefennTenbHbIX
Lieneii ¢ bonee BbICOKUMWU HOMUHaNbHbIMKU TOKaMH W AN TpexdasHblx
npuMeHeHKit. B byayLlem MoxeT NOHagobuMTbCA 3alluTa OT AyroBbixX
npoboes B LienAx NOCTOAHHOrO TOKa, TaKMX Kak (hoToaneKTpuueckue
3HepreTUUecKne yCTaHOBKH.

o BCel BEPOATHOCTU, B TEUEHUE CNEAYHOLLMX HECKONTbKUX
net ucnonb3osaHue YOI 5SM6 B onpefeneHHbIX cMCTEMax
anekTpoobopynoBaHusa ByaeT pernaMeHTUpPOBaHO NpaBunaMu
N0 3NEKTPOMOHTaXY.




13. WUCTOUHMKHM M nUTepaTypa

[TOMUMO Apyrux UCTOUHUKOB, B NPOLIECCEe NMOArOTOBKU JAHHOTO
PYKOBOACTBA OblNM UCMONb30BaHbI Clefytole MaTepuanbl, CCbINKK
1 Ny6nnKauum, K KOTOPbIM MOXHO 0BpaTUTbCA Ans NofyUYeHUs
[ONONTHUTENbHOW MH(OPMaLUH.

GDV (Gesamtverband der deutschen Versicherungswirtschaft e.V.):
www.gdv.de/Downloads/Schwerpunkte/GDV_Adventsbraende_in_
Zahlen_2008-2009.pdf
www.gdv.de/Presse/Archiv_der_Presseveranstaltungen/
Presseveranstaltungen_2001/Presseforum_Schaden_und_Unfall_2001/
inhaltsseite12184.html

F. Berger, "Der Storlichtbogen — ein Uberblick", TU llmenau,
VDE AKK-Seminar 2009

vfdb Technisch-Wissenschaftlicher Beirat (Arbeitsgruppe
Brandschutzforschung) www.sachsen-anhalt.de/fileadmin/
Elementbibliothek/Bibliothek_Feuerwehr/idf_dokumente/Kontexmen%c3%bc/
Denkschrift_BS-Forschung.pdf)

VdS Schadenverhiitung GmbH: www.vds.de/de/

John J. Shea, «Glowing Contact Physics» (®u3nka TnetoLiero KoHTakTa),
Eaton Corp., IEEE 2006

JM Martel, "Serielle Stérlichtbdgen in Elektroinstallationen im
Niederspannungsbereich”, «CumeHnc», AKK-Seminar 2009

M. Anheuser, JM. Martel, Storlichtbégen in der Haustechnik, HDT-Seminar,
Munich Dec 2011

JM. Martel, M. Anheuser, A. Hueber, F. Berger, F. Erhardt, "Schutz gegen
parallele Stérlichtbdgen in Hauselektroinstallation”, VDE AKK-Seminar 2011

IEC 23E/742/CDV: 2012-02: IEC 62606, peg. 1.0: Obwue TpeboBaHua
K yCTpoicTBaM onpeaeneHus fyrosbix npoboes (AFDD)

DIN VDE 0100-100:2009-06: H3koBonbTHOE 3neKkTpoobopynoBaHue —
yacTb 1: OCHOBHbIe NPUHLMMBI, OLEHKa ODLLMX XapaKTepPUCTHUK,
onpeaeneHus

DIN VDE 0100-530:2011-06: MOHTa> HU3KOBOJIbTHOrO
3nekTpoobopynoBaHua — yactb 530: Bbibop 1 MOHTax 3neKTpUUecKoro
obopyfnoBaHuA — pacnpeaenuTesnbHble U KOHTPOSbHbIe YCTPOWCTBa
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CTaTMCTHKa Mo AedekTaM B CUCTEMAX 3NeKTpoobopyaoBaHus
(2007 rop)
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obulee konnuectBo: 16 551 noxapos
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MNepenaBneHHbIN 3aXKUM
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MepexaTbli kabenb

Buabl fyrosbix npoboes
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BO3HMKHOBEHWE NoXKapa 13-3a NocnefoBaTesbHbIX AYroBbiX
npoboes

Pa3ssutue oyru ans npumepa 2 A/240 B
Pa3Butue ayru ans npumepa 5 A/240 B

3HEpFVIF| 3HaunUTENbHOro NilaMeHn B 3aBUCUMOCTHU OT TOKa
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Bo3ropaHMe B 3aBUCUMOCTHU OT TOKa Harpysku

BonbT-amMnepHas xapakTepucTuKa napannenbHoro 4yrosoro
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3allMTa C NOMOLLbIO NpefoXpaHuTens
Basosas koHcTpykumna YOO 55SM6

O6paboTka cMrHana ansa OUeHKW NocnefoBaTeNbHbIX AyroBbIX
npoboes

Mpouecc 06paboTku cHrHana AnsA OLEHKW NapannenbHbiX
nyroBbix Npoboes

MprUMepbl 3NEKTPUUECKMX HArpPy30K C BbICOKOUYACTOTHbIMM
curHanamu
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