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HPEANCJIIOBHUE K U3JAHUIO HA YKPAUHE

3amura KU3HA U 370pOBbs JIFOJEH, a Takke MX MMYIIECTBa, ABsETCS 3ajadell mepBo-
CTETNIEHHOM Ba)KHOCTH BO BCEX LIMBMJIM30BAHHBIX CTpaHax Mupa. [ peieHus 3Tol 3agauu
pa3zpaboTaHBl M TIPOIOJDKAIOT pa3pabaThIBaThCsl Pa3MYHbIE MEphl obecriedeHus Oe3omac-
HOCTH JIIOJICH, B TOM YHCJIe U B 00J1aCTH AJIEKTPO- U oxkapode3onacHocTH. OauuM u3 a3 dex-
THBHBIX CIIOCOOOB NOBBIIICHUSI YPOBHS SIEKTPO- U M0XKApOOE30MaCHOCTH SIBISETCS IIPHUMe-
HEHHE YCTPOMHCTB 3allIUTHOTO OTKIIIOYEHHMS], YIIPABIIEMBIX TH((PepeHIHAILHBIM TOKOM. DTN
YCTpOMCTBA IABHO U YCIIELITHO MCHOJIB3YIOTCSl B MUPOBOH MpakTuke. Ha ocHOBaHnM aHanmm3a
CTaTHCTHYECKHX JAHHBIX O HECYACTHBIX CITyJastX CO CMEPTEIBHBIM HCXO/IOM, CBA3aHHBIX C BO3-
JICUCTBHEM JIIEKTPUUYECKOTO TOKA Ha OPraHU3M YelI0BeKa, MOXKHO CJIEJaTh BBIBOJ O BHICOKOM
3¢ heKTHBHOCTH TPUMEHEHHsI YCTPOUCTB 3alIUTHOTO OTKIIFOYEHHUsI. TONBKO B €BPOIEHCKUX
CTpaHax B XWIBIX U OOIIECTBCHHBIX 3[AHMSAX YCTAaHOBJIECHO OKOJIO IIECTHCOT MIUUIMOHOB
TaKUX YCTPOHCTB.

B Hacrostiiee Bpems B YKpanHe, Kak U B APYTHX TOCyAapcTBax, 00pa30BaBILIMXCs TOCIE pac-
naga CCCP, mpoBoauTest onpefeneHHas paboTa Mo BHEAPEHHUIO YCTPOHCTB 3aIUTHOTO OTKITIO-
YeHus], 0 4eM CBUJICTENIbCTBYET BBeJeHUE B AeiicTBre B 1998 rony HOpMAaTHBHOIO TOKYMEHTa
. Tumuacose nosoxeHHs «[Ipo 3actocyBaHHS IpHUCTPOiB 3axucHOro BiakmoueHHs (I13B)»*.
B cBs131 ¢ Tem, uTo HOpMaTUBHAs 6aza YKpauHBI B 00JIACTH HIEKTPOOE30IIaCHOCTH B 3HAUH-
TENbHOU Mepe ycTapesa U CYIIECTBEHHO yCTylaeT MeKAyHAPOAHBIM CTaHAApTaM B 4acTH
CHCTEMHOCTH HOPMHMPOBAaHMSI M JKECTKOCTH TpeOOBaHMI, B HeJaIeKOM OyIyleM Cliemyer
O0)KUJIAaTh BBE/ICHH B ICHCTBHE HOBBIX FOCYIapPCTBEHHBIX CTAHIAPTOB I10 AJIEKTPOOE30IT1aCHOCTH,
HIOJIHOCTBIO COTJIACOBAHHBIX ¢ MEXTyHapoAHbIMH. Takas paboTa B 3HAUMTENILHOM Mepe yxe
BhInosiHeHa B Poccuiickoii deneparyu. Ilocne BBeaeHus B AeCTBUE HOBBIX TOCYIapPCTBEHHBIX
CTaHIapTOB B 00JIACTH AIIEKTPOOE30aCHOCTH HEOOXOHMB, TI0 BCEH BUIIMMOCTH, IEPECMOTP H KO-
PPEKTUPOBKA COOTBETCTBYIOIMX Pa3AenoB U riaB IIpaBuin ycTpoicTBa JIEKTPOYCTaHOBOK
U JIPYTHX HOPMATHBHBIX JOKYMEHTOB. DTH MEPOTIPHSTHS, HECOMHEHHO, OYIyT SBIATHCS JOIION-
HUTEJIEHBIM CTHMYJIOM JUTS IIMPOKOMACIITa0OHOTO NCTIONE30BAHMS YCTPOHCTB 3aITHOTO OTKIIIO-
YEHMSL.

Takum 00pa3oM TeMa, KacaroImasicst IPUMEHEHHUSI YCTPOHCTB 3allUTHOTO OTKIIIOUEHHS, SIBIIS-
ercs 11 Hac 6e3yCIIOBHO aKTyaJIbHOH. DTO 00CTOSATENBCTBO, & TAKXKe HOYTH ITOTHOE OTCYTCT-
BHE€ HAyYHOH M TEXHUUECKOU JINTEPaTyphl 10 PACCMaTPHBAEMOMY BOIIPOCY, TOOYINIIO TPYTIITY
SHTY3MACTOB K M3/IaHHIO HA YKpauHe KHUTH Y CTpOICTBA 3aLUTHOTO OTKIIIOYEHHMS, YIIPaBIIsi-
eMble b depeHIraTbHBIM TOKOM”, aBTOp KoTopoit @panruinek [1tenan spisercs ogHuM 13
Benymux crerpanctos n3BectHor pupmel FELTEN & GUILLEAUME (ABctpust), KOTopas,
obobemuHUBIIMCE B 1998 romy c¢ ¢upmoii ,Kiexnep-Memnep®, Bomia B KOMIAHHIO
MOELLER COMPANY GROUP.

Bce nmpaBa Ha naHHyt0 KHHTY 3ape3epBupoBansl 3a upmoit FELTEN & GUILLEAUME,
PYKOBOJICTBO KOTOPOH JTI00E3HO COITIACHIIOCH Ha M3/IaHNe KHUTH Ha YKpanHe. PeraktupoBanue
kHUrH BbIMonHeHO B OAT , KrueBnpoMaIeKTpornpoeKT™ Mo MpeyIoxKESHUIO U MIPU HEoCpe/-
ctBeHHOM y4actu crienpanuctoB [10 ,. Konrakrop® (r. Kues).

VYuuteBas, 4TO MaTepHajl KHUTH, OCOOEHHO B YacTH TpPeOOBAaHMH MeXTyHapOIHBIX
CTaHAApPTOB, VIS HAIIUX CIIEUATIMCTOB, IPUBBIKIINX K APYT'UM, ﬂeﬁCTBymmHM B HACTOAIICC
BpeMsl, HOPMATUBHBIM JIOKYMEHTAaM, SIBIISICTCSI HOBBIM, PEIAKTOP TIOCUHUTAN IIeIeCO00pasHbIM
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(c cormacus aBTopa) Ui 00JIeTYeHISI BOCTIPUATHS MaTeprala KHUTY CAENATh Psi MOsICHEHHI
B BHJIE IPIMEYAHUH K TEKCTY (C 3TOHU ke IENbI0 YBEINUEHO YHCIIO TEPMHUHOB, ONIPEICIICHHS
KOTOPBIX JaHbl B Hadane KHUTH). HekoTopele W3 NMpHMEYaHU CAENaHBI AN TOTO, YTOOBI
0o0paTHTh BHUMAHUE YATATENCH Ha CIIOPHBIEC BOIPOCHI B OTCYECTBEHHOW HOPMAaTHBHOM 0ase.
CreyeT OTMETHTh, YTO paccMaTpuBasi BOINPOCHI KOHCTPYKLIHMH M TAapaMeTpPOB YCTPOMCTB
3aIIMTHOTO OTKJIIOYEHUS], aBTOP B OCHOBHOM HCIONB30Bai paspadorku ¢pupmel FELTEN &
GUILLEAUME. Takoe pemieHre HeNMb3S CYUTATh HEAOCTAaTKOM KHUTH, @ HAIIPOTHB, CICIYET
MIPUBETCTBOBATH, TaK KaK yKa3aHHas (UpMa SIBISETCS OJHOM W3 BEAYIIHX B MUpE B 001acTu
CO3/IaHMS HOBBIX BBICOKOA()(EKTUBHBIX KOHCTPYKIIHI YCTPONHCTB 3aIIUTHOTO OTKIIIOYEHUS, a
ee pa3pabOTKU OCHOBAHBI HA HOBEHIIINX TEXHHMYIECKHX AOCTIDKEHUSX B 9TOH 00macTy.

PenakTop BbIpaxkaeT OaroJapHOCTh CHEMAINCTaM, BHUIMATENBHO U3YUYHBIINM PYKOIHChH
Y BHECIIUM DA 3aMEYaHui IpH perakTupoBaHuu kHuru: boxxo B.M., Bunanuenko JL.T.
(OAT , . Kuesnpomanekrponpoekt ), banmype B.U., JIsicenko C.M. (TIO ,,Konrakrop®), bene
B.II. (OAO , Kuesnpoext), AunpeeBy C.A., [axamany B.1. (locynapcTBeHHBII KOMHTET 1O
Ha30py 3a oXpaHoil Tpynaa YkpauHsl), @emenko [LI1. (MunTomaepro Ykpaunsl), [ nHaiino
B.A. (mpemnpusitue ,,YKpsHeproHamagkanzMepenue ). Xouercs HAIeAThCs, YTO JaHHas
KHHMTa OYZET TOJe3HONM M MHTEPECHOM Ui CHEHMaTUCTOB-3JIEKTPUKOB, a TaK kK& W It
CTYACHTOB BBICHIMX W CPECAHUX CHEHUATIBHBIX y‘-le6Hle 33Be)1€HHFI, KOTOpPbIM B 6y11yLueM
TIpUAETCS ,,BIUIOTHYIO CTOJIKHYTBCA' C JKCILTyaTaluel, HalaJKod M pa3pabOTKOH HOBBIX
KOHCTPYKIMH yCTPOICTB 3aIUTHOTO OTKITIOUEHHUSL.

Bce 3ameuaHus 1 OT3bIBBI O KHHUT'€ MPOCh0a HAIPABIIATH 10 a/ipecy:
02002, r. Kues-2,

yi1. Mapunsl PackoBoii, 21,

OAT “KueBnpoMiineKTponpoeKT”.

Kanz. TexH. Hayk
B.1. Mo3bipckuii



TEPMMHWHDBI

Hwke mpuBeeHbl onpeaesieHus OTACIbHBIX TCPMUHOB, 3HAHUE KOTOPBIX HEOOXOTUMO
[PY YTEHUU HACTOSIIIEH KHUTH.
1. TokoBeaymasi 4acTb — JIEKTPOIPOBOSILAS YACTh NEKTPOYCTAHOBKH, HAXOISIIASCS
B TIpoIIecCe e¢ PabOThI MO PabOYHM HAMPSHKCHHEM.

2. OTKpbITasi NPOBOASLIAS YACTH — HETOKOBEYIAsl YaCTh, JOCTYITHASI IPUKOCHOBEHHIO
YyeJioBeKa, KOTOpasi MOXKET 0Ka3aThCsl MOJI HANPSHKEHUEM MPU HApPYLIEHUH H3O0JISIUI
TOKOBEAYIIUX YaCTeH.

3. CTopoHHsSs NPOBOAAIIASA YACTh — ICKTPOIPOBOIALIAS YACTh, HE ABIIAIOMIASACS YACTHIO
JIIEKTPOYCTaHOBKH.

4. Tox noBpeskIeHUs1 — TOK, TOSABHUBIINICS B Pe3yIbTaTe HOBPEXKICHUS MM MEPEKPBITUS
M30IISIIINHL.

5. CBepxXTOK — TOK, 3HaU€HHE KOTOPOTO MPEBOCXOAUT Hanbosbliee paboyee 3HaUCHNE
TOKa JIEKTPOYCTAHOBKH.

6. Tox nmeperpy3ku — CBEpXTOK B 3JIEKTPUYECKON LIEMH 3JIEKTPOYCTAaHOBKHU IPU OTCYT-
CTBHMH DJIEKTPUYECKUX TIOBPEXKICHUI.

7. Tox YTE€UYKH — TOK, KOTOpBIﬁ NPOTEKACT B 3€MJIIO UJIM Ha CTOPOHHUE IMPOBOAAIINE
YacTH B DJICKTPUYECKHU HeHOBpe)K[[eHHOﬁ CCTH.

8. Tok 3amMbIKaHHUS HA 3eMJII0 — TOK, HpOXOZ[SIH_[I/Iﬁ B 3EMJII0 Y€PE3 MECTO 3aMbIKaHU .

9. Hanpsi’keHHe NPUKOCHOBEHUsI — HANPSDKEHNUE, TIOSBIIIONIEECS HA TeJIe YeTIOBeKa MPH
OJTHOBPEMEHHOM IPUKOCHOBEHHH K ABYM TOUKAM IIPOBOIHIKOB MITH IEKTPONPOBOASIINX
9JacTel, B TOM YHCIIE U TIPU MOBPEXKCHUH H30JISIIHN.

10. Ycrpoiicto 3amutHoro orkiaodenus (¥Y30), ynpasisiemoe nuddepeHIuaIbHBIM
TOKOM, — KOMMYTalLlMOHHBIH amapar Wi COBOKYITHOCTb 3JIEMEHTOB, KOTOPBIC B CITy4ac
JOCTIKEHHs (TpeBbILeHUs) AudQepeHInaabHpIM TOKOM 33/IaHHOTO 3HAYEHHS TIPU
OIIPEICNICHHBIX YCIOBUSX KCIUTyaTalliy JIOJDKHBI BBI3BATh Pa3MbIKAHHE KOHTAKTOB.

11. InddepeHunanbHblii TOK — AEHCTBYIONIEe 3HAUYCHHE BEKTOPHOH CYMMBI TOKOB,
MpOTEKaroIuX B nepBuyHoi nenu Y30.

12. HoMuHa/NBLHBIH oTKIIOYaOMui quddepennmuanbubii Tok Y30 — ykazaHHOe U3ro-
TOBHTENEM 3HaueHHe An(depeHIHaIBLHOrO TOKa, KOTOPOE BBI3BIBAET OTKIOUeHHE Y30
IpU 3aJaHHBIX YCJIOBHAX SKCIUTyaTalliu.

13. HomunaabHbiii Tok Y30 — ykazaHHOE U3rOTOBUTENIEM 3HaUeHHE TOKa, KoTopoe Y30
MOJKET IIPOITYCKaTh B MPOJIODKUTENILHOM PEKIME paboTHI.

14. BamnTa 0T KOCBEHHOI'0 MPUKOCHOBECHUSA — 3aIIATa, UCKJIFOYAKOIasi OITaCHOCTH COITPUKO-
CHOBCHHA C OTKPBITBIMU MPOBOAAIIUMU YaCTSAMU, CTOPOHHUMH MIPOBOIAIMINMHA 4YaCTAMU,
KOTOPBIC MOI'YT OKa3aThCA 110/ HAIIPSPKEHUEM B CITy4ac MOBPEIKIACHUS.

15. 3amura oT NMpPSIMOro (HEMOCPeACTBEHHOI0) NMPHKOCHOBEHUSI — TEXHUYECKHE MEpO-
HPHATUS, SIEKTPO3AILUTHBIE CPEACTBA U UX COBOKYIHOCTB, NPENOTBPALIAIOIINE IIPUKO-
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16.

17.

CHOBCHUE K TOKOBCAYIIIUM YaCTAM, HAXOAIMMCS MO HAIIPSDKECHUEM, NI HpI/I6J'II/DKCHI/IC
K HUM Ha pacCTOSAHHUE MEHEE 0e301acHOro.

YpaBHHBaHHe NOTEHIIHATIO0B — YCTPAHCHNE PAa3HOCTH NEKTPHIESCKUX MOTEHINATIOB
MEX/Iy BCEMH OJHOBPEMEHHO JOCTYIHBIMH MPUKOCHOBEHHIO, OTKPBITBIMH ITPOBOASIIIMH
YacTAMHU CTALIOHAPHOTO 31€KTPOOOOPYI0BaHMS, M CTOPOHHUMH MPOBOAIIIMHU YaCTSIMH,
BKJIFOYAs. METAJUTMYECKUE YaCTH CTPOUTEIIbHBIX KOHCTPYKIMH 3/1aHUi, I0CTUraeMoe COe/Iu-
HEHHUEM 3THX 4acTel Apyr ¢ ApyroM Ipy IOMOLIM IPOBOJHUKOB.

BoipaBHHBaHMe 3JIEKTPHYECKHX MOTEHIHAIO0B — CHI)KEHIE OTHOCUTENBHOMN Pa3HOCTH
JIEKTPUIECKUX TOTEHIMAJIOB MEXK/TY 3a3eMJISIIOIIUM YCTPOHCTBOM, OTKPBITBIMU ITPOBOJI-
SIIIIMH YacTsIMH U TIOBEPXHOCTBIO 3eMJIN (WJIH APYTOT0 AJIEKTPOIPOBOISILEIO OCHOBAHNS)
B HOPMAJIGHOM W aBapHHHOM pexuMax paboThl, TOCTHTaeMOe COSTUHEHHEM 3a3eMIIst-
IOIIETO YCTPOHCTBA M OTKPBITHIX MPOBOMSIINX YaCTeH C yI0KEHHBIMH B 3eMJI€ (Ha ITIOBEPX-
HOCTH 3€MJIM MM Ha TIOBEPXHOCTHU JPYTOTO 3IEKTPOIPOBOJISIIETO OCHOBAHMS) MIEKTPO-
JIAMH.



1. BBEAEHHUE

VYerpotictBa 3ammtHOro otkirodeHus (Y30) B 3HAUUTENBHON Mepe MOBHIIIAIOT YPOBEHb
3NEKTPOOE30MaCHOCTH IEKTPOYCTAHOBOK, A TAKKE 3AIIHUIIAIOT UMYIIECTBO U 3[J0POBBE JIOJIEH
B CJTy4asiX BOSHUKHOBEHHMSI I10’KapOB, BEI3BAHHBIX HEUCIIPABHOCTBIO AM1eKTpoceTr. OcoOeHHOC-
Tamu Y30 SBIAETCS BBICOKAsI HATISKHOCTb, MPOCTOTA MOHTAXA U HEOOJTBIIHE pasMepsl. Mcrnoms-
30BaHHE TaKUX YCTPOHCTB MO3BOJISET JOCTHIHYTh BBICOKOI cTenenu 3amuTsl. [Ipu sTom He-
00XO0/IMO BBITIOHATS JIMIIIH HECKOJIBKO, B OOJIBIIIMHCTBE CITy9aeB JIETKO pealn3yeMbIX TpeOo-
BaHUH, KOTOPbIE PACCMOTPEHBI B JAHHON KHUTE.

K HEocroprMbIM JI0CTOMHCTBAM, KOTOPBIMU 00JI/IAI0T 3TH yCTPOHCTBA, Takske oTHOCATCs):
— BBICOKasl UyBCTBUTEIILHOCTh YCTPONUCTBA MIPU KOCBEHHOM IIPHKOCHOBEHUM;

— obecrieyeHne eIMHCTBEHHO BO3MOYKHOM 3all[UThI IPH CITy4YaifHOM MPSIMOM TPUKOCHOBEHHH;

— obecrieyeHue OTKIIFOYEHYS TIPY BO3HUKHOBEHUHU OIACHOTO TOKA yYTEUKH (IIPOTHBOIIOXKApHAsT
3aIuTa);

— BO3MOXKHOCTB IIPOCTOTO KOHTPOJISI ITPABUIIBHOTO (DYHKIMOHUPOBAHMS YCTPOKCTBA 1 [T He-
npo¢eccroHaoB (IPX MOMOIH KHOTIKH ,, [ECT®).

Cy1ecTBeHHOE MOBBIIICHHE YPOBHs 6E30MaCHOCTH IPU MAacCOBOM HCHOJNb30BaHUH Y30
HAaIJISAHO MOATBEP)KAACTCS ONBITOM TEX CTPaH, B KOTOPBIX 3TH YCTPOMCTBA MPUMEHSIOTCS
YK€ MHOTO JIeT (CM. TJ1aBy 3).

Ilpumeuanue peoaxmopa.

1) Kpome nepeuucnennvix docmouncme Y30, credyem obpamumbv 6HuMaHue HA ewe OOHY UHMEPECHVIO
ocobennocms Y30 — cnocobrnocms ne 0onycmumbs HeKomopwie udbl Xuujenus diekmpodnepeuu. B ciyuae
XuuyeHus SNeKmpoIHep2Ul, HAnpUMep, NOCPeOCMBOM UCHOIb308AHUS 3eMU 6 Kauecmee 00pamHo20 npooOHUKA
unu opyeum nodobuvim cnocobom, Y30 omknouaem yenv u npedomepawjaem maxum 00pazoM XuuyeHue.
H36ecmuo, umo 6 HeKOMOpLIX CMpanax umenno sma ocobennocme Y30 no unuyuamuee s1eKmpoCHAOACAIOWUX
KOMRAHULL NPU6end K WupoKOMACWmabHOMy Ux UCHOIb308AHUIO.
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2. KPATKAS UCTOPUA
UCITIOJIB30OBAHUA Y30

TpuHIMnN IeHCTBYS 3alUTHI C IPUMEHEHNEM CYMMHUPYIOLIEro TpancgopMaTopa U3BecTeH
oTHOcUTeNbHO naBHO. Emme B 1928 romy B 'epMaHnu 1151 ceTeli BEICOKOrO HANPsHKEHHS OBLT 3a-
TIATEHTOBAH ,,3allIUTHEIN BEIKIIOYaTeNb Toka HencrpaBHocTH® (Fehlerstromschutzschalter).
HHTepecHo, 9TO 3armaTeHTOBAaHHOE PElleHHe NMETIO BBUIY, B IIEPBYIO OUepe/b, 3aIHTY JIFOAeH
MIPH IPSIMOM HPUKOCHOBEHHH K TOKOIIPOBOIIIEH YaCTH BHICOKOBOJIBTHOM 3JIEKTPOYCTAaHOBKH.
HecMmotpst Ha TO, YTO CyIECTBYIOLIEE TOT/IA TpencTaBieHne o6 ucrnonp3oBanin Y30 ObUI0
HECKOJIBKO YIPOIICHHBIM, IPUHIIAIT PEIICHHUS 3a1a4H1, 3aKJIFOYAIOIINHCS B aHATIN3E BEKTOPHOIT
CYMMBI TOKOB B IIPOBOJTHHKAX, SIBIISIETCSI BEPHBIM H aKTyaJIbHBIM JI0 CHX TOp.

B nauarne 40-x ronoB B beprmire 6501 nipencrarieH npototr Y30 ¢ 4yBCTBUTENBHOCTHIO 80 MA.
Botiina npepsaa pa3pabotki 1 Tonbpko B 1950 romy B ['epmanny Hauaim cepuifHO Mpon3-
BOIUTH U ycTaHaBmuBath Y30 ¢ yyBcTBHTENRHOCTEIO OT 100 10 300 MA. 3HaueHue BpeMeHH
OTKJIFOUEHNS 3THX YCTPONCTB, IO CPABHEHUIO C HEOOXOMMBIM OBLIO €I1Ie OTHOCHTEIBHO BEITHKO
(ot 150 1o 200 mc). YcrenHoe pelieHre npoOIeMbl MOBBIIIEHHS 1yBCTBUTEIBHOCTH | JIOJITO-
BPEMEHHOW HAJI&KHOCTH CHICP)KUBATIOCH OTCYTCTBHEM MAarHUTHBIX MAaTepHaIOB C HYXKHBIMU
XapaKTEePUCTHKAMU 1 HEJOCTAaTOYHOH CTaOMIBHOCTBIO 3THX XapaKTEPHCTHK BO BPEMEHH.

B mporniecce manpHelmero ycoepmeHctBoBanus Y30 B 1958 roqy mokrop burmmaiiep u3
ABcTpun paspaboTtai HoBoe pereHre KOHCTpyKLd Y30 co cOepeskeHIeM SHEpIur ¥ HeOOoIb-
LM BPEMEHeM 3aIepXKKH cpabaTsiBanysl. B HacTosee Bpems Y30 Takol KOHCTPYKLMH HMEEOT
o6o3HaueHue G. [Ipu 3ToM OBLTIO pelieHo cpa3y HECKONIBKO 3a/1a4. Bo-TiepBbIX, ObLTH YCTPaHEHbBI
HEeXeJaTeNbHbIe cpadaTeBanmst Y30 MpH Ipo30BbIX paspsiiax, YTo yiKe TOra SBIUIOCh OOIBILON
npo6GreMoit. Bo-BTOPBIX, OBUIO JOCTHTHYTO yBEJIMYEHHE TyBCTBUTEIHHOCTH 0 3Ha4eHn 30 MA
U TIOBBIIICHUE SKCIUTyaTa[MOHHON HAISKHOCTH. AHAIIOTUYHOE pelIeHne KOHCTPYKIHHU, HO
¢ OoJbleil BBIIEPKKOH BpeMeHH, 4eM y Tuna G, MO3BOJIMIO CO3/aTh CeleKTUBHbIN Th Y30,
HMEIOLIHI 0003HaYeHHe S 1 IIMPOKO UCTIONB3YEMBI B HACTOSIIIEE BPeMsL.

Iocrenenno Y30 ¢ BEICOKOW 4yBCTBUTEIBHOCTBIO IMOIYYHIH PACIPOCTPAHEHHE BO BCEM
mupe. B 1977 rogy 3ammra ¢ nomometo Y30, ucnons3yemas B BHIE JONOIHUTEILHOM,
pemeHreM MeXTyHapoIHOH SMEKTPOTEXHUYECKOH KOMHCCHH ObUIAa NpH3HAHA B KadecTBE
CaMOCTOSITENIBPHOM 3ammThl (KOMIUIEKT craHmapToB MOK 60 364). DOra 3ammra ceromHs
MIMPOKO UCTIONB3yeTcsl. B HacTosIee BpeMst MPOU3BOAUTCS OOJIBILIOE YHCIIO THIOUCHIOIHEHHI
V30, uTo MO3BOIMIIO B 3HAYUTETBLHON MEPE PACIIUPHTH 00JIACTh X MCIIONb30BAHMSL.

JlnmutenbHBIE MCCIIEOBAaHHMS W OIBIT SKCIUIyaTaluy ITONTBEPIWIM HEOOXOIMMOCTb
JIOCTIDKEHHST KaK MOXKHO 0oJiee BBICOKOTO YPOBHS JIOJITOBPEMEHHON IKCIUTyaTallMOHHOM
HagexHocTH Y30, 4rto OBUIO Takke OTMEYEHO Ha 3acefaHuy MEKIyHapOJHOH AIeKTpo-
TEXHUUYECKOH Komucchd B 1992 romy. Pa3paboTky, BHIOMHEHHBIE JOKTOpOM brrimMaiiepom,
no3Bomwid B 1996 romy BeimycTUTh Ha PHIHOK HOBBIA TUn Y30 (Tun NF7), xoTopblii
obecrieunBaeT Ha/IeXXHOE (QyHKIIMOHUPOBAHHE YCTPOHCTBA O€3 PErysIsspHOro TeCTUPOBAHUS.



3. 3APYBEJKHBIU OIBIT
UCHOJIB30BAHUS Y30

Kak oTMeuasiocs Bo BBeIeHHH, IIMPOKOMacITabHOe ucnonb3oBanrue Y30 obecrieunBaet
BBICOKMI YpPOBEHb 3JIEKTPOOE30MacHOCTH, KOTOPBIA yXe CTal INPHUBBIYHBIM BO BCEX
crpanax, rae Y30 NpHMEHSIOTCS MHOTO JIeT. AHAIM3UPYS HUMEIOIIHECS B HEKOTOPBIX
cTpaHax EBpPOIBI CTATHCTHYECKHE JAHHBIE O HECUACTHBIX CIIydYasX CO CMEPTEIbHBIM HCXO-
JIOM, BBI3BaHHBIX MOPKECHUEM JIIOJCH 3JEKTPUUECKUM TOKOM, MOXKHO IOJY4HTb YETKOE
NPEACTAaBICHHE O MOBBILICHUH YPOBHS 3JEKTPOOE30MACHOCTH HPH HMOCTOSHHOM YXKe-
CTOYEHNH TpeOOBaHMI K HeMy. DTOMY MOBBILIEHUIO B CYIIECTBEHHOH Mepe CII0COOCTBOBAIIO
MaccoBoe npuMenerne Y30 ¢ HOMHHAJIBHBIM OTKIIIOYAIONMM JH(hepeHIHaIbHBIM TOKOM
He 6oree 30 MA. KoneuHo, 3HaUNTETbHOE CHIDKCHHE HECYACTHBIX CITydaeB CO CMEpPTENb-
HBIM HCXOZ0M OOYCIIOBJICHO PUMEHEHHEM M JAPYTHX 3alIUTHBIX MEPOIPHUATHH.

Ha puc. 1 npeacraBieHa auarpaMma HM3MEHEHHs 4YHCIA HECYACTHBIX CIIy4aeB CO
CMEpTEIbHBIM HCXOJIOM, BBI3BAHHBIX NTOPAKEHUEM JIIOJEH 3IEKTPUIECKUM TOKOM ¢ 1962
roaa no 1987 ron B lllBeiinapuu, a Ha puc. 2 — rpaQuK, WUTFOCTPUPYIOIIUIA yKa3aHHOE
n3Menenue ¢ 1950 roga no 1988 roxn B ABctpun.
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Kak Bugno u3 puc. 1 u 2, BHeapenue Y30 mpuBeno K 3HAYUTEIFHOMY YMEHBIICHUIO
CMEPTENBHBIX TOPAKEHUH HIIEKTPHIECKUM TOKOM.
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Puc.2  M3MmeHeHUe 4ncia CMEpTENbHBIX MOPAXKEHHH SIEKTPHIECKAM TOKOM
B ABCTpHH:



4. BO3JIECTBUE JIEKTPUYECKOI'O
TOKA HA OPITAHU3M YEJIOBEKA

B cityuae nprKOCHOBEHYS YeJIOBEKa K YacTH JIeKTPOooOOpyI0BaHNsI, HAXOJILIEr0Cst 10]T Ha-
TpsDKEHUEM, 110 TelTy YeJIoBeKa MPOTEKAET MEKTPHIECKHil TOK. [Tpo0ieMbr BO3NeHCTBIS MIek-
TPUYECKOTO TOKA Ha YeJIOBEKa M JIOMAIIHUX JKUBOTHBIX OTPaKEHBI B TOKyMeHTe ,,Coo0mieHne
MDOK 479 (Report IEC 479). Ha ocHOBaHHH €0 BBIBOJIOB pa3paboTaHbl TPEOOBAHUS MEXKIY-
HapozHoro cranaapta 6e3onacHoctd MOK 60 364-4-41 (Ha3BaHUs CTaHAAPTOB IPUBEICHBI
B npwioxenu (taom. I1-5)).

Peaxnyst opranm3Ma Ha BO3ZIEHCTBHE SJIEKTPUYECKOTO TOKA M BO3MOXKHBIE ITOCIICACTBHS
3TOTO BO3IEHCTBHS 3aBUCAT OT OYEHb MHOTHX (haKTOPOB, OCHOBHBIMH M3 KOTOPBIX SIBIISTFOTCS:
HapamMeTpbl IEKTPUYECKON CETH, YCIIOBUSI OKPYXKAIOIIEH cpepl (KIMMaTHYeCKHe U TOToj-
HBIC), JUIMTEIBHOCT BO3JCHCTBHS TOKA, IEPEXOIHOE COPOTUBICHHE MEXLY TEIOM YeOBeKa
u 3emiel (00yBb, 110JT), XapaKTEPUCTUKA IOMEIICHHUS ¥ COPOTHBIICHUE Tella YeNIOBEKa.

Ha puc. 3 npericraBieHa sleKTpHYecKast cXeMa 3aMelleHHsT YeJIOBEYECKOro Tea, a B Tabir. 1
— 3HAYCHMS TTOJTHOTO CONPOTUBIICHUS Tella TPU Pa3IMYHbIX MyTSIX MPOTEKAHMs TOKA, HCIIONb-
3yeMble [T OTIpEAeIIeHNsT BENIMIHHEI TOKA, IIPOTEKAIOIIET0 Yepes3 TENo YeJIOBEKa IIPH €ro MpH-
KOCHOBEHHMH K YacTH 000pY0BaHMSI, HAXOALICHCS O] HAPSHKCHUEM.

B nieficTBUTENBHOCTH CONPOTUBIICHHE Tejla YeIOBEKa 3aBUCHT HE TOJBKO OT IMyTH MPOTEKa-
HUSL TOKA, HO U OT €r0 MHIMBUYAIbHBIX XapaKTEPUCTHK (I10J1a, BECA, TIEPEXOHOIO CONPOTH-
BJICHHS KOXH, COCTOSIHHSI 3I0POBBsT), pa3-
Mepa IOBEPXHOCTH IIPHKOCHOBEHHS (IUIOT-
HBIIf 00XBAT WM KPaTKOBPEMEHHOE IIPH-
KOCHOBEHHE), BETMUHNHBI HAIPSDKEHIS PH-
KOCHOBEHHS U T. 1.

ZTE — IIOJIHOC CONIPOTUBJICHUE YaCTHU
TEJIa YCITIOBCKa

Puc.3 Dnexrpudeckas cxema 3aMEIIeHHUs Tela YelloBeKa



Tadauua 1. TlonHoe CONPOTUBIEHHE TeNa 9EN0BeKa, Z

IIyTe npoTekanust Toka IMonnoe conporuBaeHne Tena, Om

pyKa — pyKa WiIn Hora — Hora 1000
pyKa — HOTH 750

PYKH — HOTH 500

pyka — rpyns 450

PYKH — TpyIib 230

pyKa — OOKOBast 4acTh TYJIOBHIIIA 550
pyKH — OOKOBast 4acTh TYJIOBHIIA 300

Ha puc. 4 npuBesieHb! KpUBbIE 3aBUCUMOCTH BENUUHHBI TIOJTHOTO COMPOTUBIICHUS TeNa
4esoBeka Z; OT HampsvkeHus pukocHoseHus Uy (TyTh: pyka — pyka WM HOra — HOTa),
[OJIy4€HHbIE dKCIIepUMeHTanbHO. Kak BusiHO U3 puc. 4, Ipu HalpsHKEHUU IPUKOCHOBEHUS
230 B ciemyer oxunath, 9TO 3Ha4UeHHE ITOJHOTO CONPOTHUBICHHS Tena y 5% Jonel He
6onee 1000 Om, y 50% — re 6onee 1400 Om u 'y 95% — ne Gonee 2200 Om.

JlnamasoH TOKOB 10 CTETIEHN ONACHOCTH X BO3JCHCTBHUS Ha OPraHU3M YEI0BEKA MOXKET
OBITh pa3/elieH Ha CIEIYIONINE HHTEPBAIIBI:

I — Toxu BenuuuHOM oT 10 1o 30 MA He NPHUBOAAT K CMEPTEILHOMY HCXOIY, HO IpHU
MIPOOJDKUTEIIBHOM BO3JCHCTBUU BBI3BIBAIOT CYAOpPOTH, HAapyLIEHUE HOPMalbHOM
paboTHI OPraHOB JBIXAHMS U T.IL.;

II — Toxu BenmmuHO# 6oitee 30 MA MOTYT SBUTBCS IPHYMHON CMEPTH, €CIIU HE MTPOH30iIeT
OBICTPOE OTKITIOYEHNE UCTOYHUKA

ruTanust. BosnelicTBue TOKOB, Be- [Om]
JUYUAHBI KOTOPBIX MPHUOIHKA-
10TCs K 3HaueHno 500 MA, MokeT 6000
TIPUBECTH K CMEPTEIBHOMY HCXOITY, 5500
€CITH OHH TIPOTEKAFOT I10 TENTY B TeUe- 5000
Hue BpeMeHH okoJo 0,5 ¢ u 6onee; 4500 -
4000
Z; 3500
3000
2500
2000
1500 | 95%
0,
1000 5202
Puc. 4 3aBUCHUMOCTH HOJHOTO 500 |
COIIPOTHBIICHUS TeJa 0 ——————— [B]
YeNoBeKa OT HAIPSDKEHHUS 0 200 400 600 Ugp—>
MPUKOCHOBEHMUSL.




I — Toku BemunHOIA cBbIe 500 MA SIBISIOTCS CMEPTENHHO OMACHBIMU U IIPH OYEHBb MaJIOM
BPEMEHH UX MpoTekaHus. Bo Bcex ciyuasx HeoOXOOUMO HE JIOMyCKaTh MPOTEKaHHs
TaKHUX TOKOB IIO TEJly YeJIOBEKa.

Ha puc. 5 npencrasiensl rpaHIYHBIC KPUBbIE IEPEMEHHOTO TOKA POMBIIIICHHON YaCTOTHI
(Coobmmenne MOK 479, rnaBa 2, 3-¢ uzganue 1994 rona), xapakrepu3yromye Bo3IeiCTBrE
HNIEKTPUIECKOTO TOKA Ha YeJIOBEKa B 3aBUCUMOCTH OT HMPOJOJDKUTEINEHOCTH BPEMEHHU €T0
npotekanus. [loscHeHus K puc. 5 mpuBeaeHs! B Ta0M. 2.

I'maBHBIM (hakTOpPOM, O0YCIIABIHBAIOIIMM OTCYTCTBHE CMEPTEIBLHOTO MCXO/A TPH MOopaxe-
HUM YeJIOBeKa JIEKTPUUECKUM TOKOM, SIBIISETCS Majloe BpeMs MPOTEKaHWS JIEKTPUYECKOro
ToKa. B crenmansHOM utepaType NpUBOIKUTCS 3HAUYCHHE NPEAEIbHO JOIYCTUMOrO IPOU3Bee-
HUS TOKa, IPOTEKAIOILETO IO Tely 4eloBeKa, U BPEMEHHU ero MpoTeKaHus, paBHOro 70 MA-c.
[pu 3HaueHHAX compoTHBICHUS Tena YenoBeka 2000 OM 1 HanpsHKEHHS TPUKOCHOBEHHUS
230 B BennurHa TOKa, MPOTEKAIOLIETO 110 Texy, coctaBut 230/2000 = 0,115 A. Bpems npo-
TEKaHHs TOKa B 3TOM ClTy4yae He JIOJKHO NMpeBbImaTh 3HaueHus 0,6 c. B ciydae ucnoms3o-
Banus Y30 ¢ HOMMHAIBHBIM OTKJIIOYarOIMM AuddepenimanbieiM TokoM I, = 30 MA
3HaYEHUE BPEMEHM OTKJIIOUCHHMS IPH KaCaHUU YEJIOBEKOM TOKOBEYIIEro NPOBOJHHUKA
00BI9HO HaxouTCs B mpenenax oT 10 1o 30 Mc, 9To rapaHTHpPyeT BEICOKYIO CTEHEHb 0e3-
OTIaCHOCTH.
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Tabauna 2. dusznonormyeckoe BO3ACUCTBHE IEKTPHUECKOTO TOKA HA YETIOBEKa
B 3aBHCHMOCTH OT MHTEpBasa 3HaYeHUH TOKAa U BPEMEHU €TO MPOTEKaHUs
1o Teny (cM. puc. 5)

O6o3HayeHne HHTEPBaJIa
(AC-nepeMeHHBIH TOK)

[lpez[em)m,le 3HAYCHUSA
TOKA B HUHTEpPBaJje

dusznojioruyeckoe
BO3JelicTBHE

1

2

3

AC-1

1o 0,5 MA (psimast a)

OO0bI9HO 6€3 OIYTUMOTO BO3-
JecTBus

AC-2

ot 0,5 MA
10 TOMAaHOM JIUHUU b

OO0b14HO 6e3 BpenHoro ¢usmo-
JIOTHYECKOTO BO3/ICHCTBUS

AC-3

OT JIOMaHO# JTMHKUH b
J10 KpUBOH ¢/

OO6b19HO 0€3 OpraHNIecKOro
noBpexaeHus. Bo3moxkHa cy-
JOpoTa MBIIII B MPOOIEMBI
C JIBIXaHUEM, €CITH TOK TpoTe-
kaet jonplie 2 c. Hapymenue
CepICYHOM AeATeNbHOCTH 0e3
GUOPMILIAIIMY cepAeTHON
MBI HAOTI0aeTCsl TOIBKO
pu GoJiee POIOIDKUTEITLHOM
BPEMEHU NPOTEKAHUS U IPH
OoJiee BBICOKUX 3HAUCHMSX
TOKa

AC-4

BEIIIIE KPUBOH ¢/

VBenmuuBaeTcs BEPOATHOCTDb
BO3HHKHOBCHHA TaKHUX OIlac-
HBIX ITaTOJIOTHYCCKHUX HBHGHHﬁ,
KaK OCTaHOBKa JbIXaHH U TAXKE-
JIBIC OXKOTH

AC-4-1

cl—c2

BeposATHOCTh BOSHUKHOBEHHS
(HHOPWIUTSIIME CEPACYHOM MBIIII-
sl 5%

AC-4-2

c2—c3

BeposTHOCTS BOSHHKHOBEHUS
(GuOpHIIAIIN CepIeYHON MBILI-
eI TpuOITI3HTENHHO 50%

AC-4-3

BBIIIIE KPUBOH ¢3

BeposTHOCT BO3HUKHOBEHUS
buOpHIIAIH CepACUHON
MBI Beite 50%

3ameuanue.

Hcenonvsosanue Y30 ¢ 1, = 10 MA 6 bonvuuncmee ciyuaes e npUHOCUmM 3aMEMHO20 NOGbIUEHUS. YPOGHA bes-

onacHocmu no cp 0 C NpU.

V30 c 1,, = 30 mA. B mo dice 6pems npu ucnoavsoaruu Y30 ¢ I, = 10 mA

B60O3HUKaem p}l() npOﬁ}le.M, CBA3AHHBbIX C JIOJNCHBIMU OMKIIOYEHUAMU YS’O, usz-3a umerowuxci 6 cemu HebonbUUX
eCmeCcmeeHHblX MOKO08 YmeuKu (Hanpwwep, npu - Hamu4duu He3HauumenbHou 8,'1amcn0c‘mu)A Ecau 6 kakux-aubo
mpebosanusx peusb udem o HOMUHAILHOM omKoYalowem oughgpepenyuansrom moke Y30, pasnom 10 mA, mo 6 601e-
wuHCcmee caydaes 6 OCHoge IMmux mpeﬁusaltuﬁ Jesxcam cmamovu HeMeykKux cmaltdapmu&
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5. 3SAIUTA OT NOPA’KEHUA
IJIEKTPUYECKHUM TOKOM’

Crannmapr MOK 60 364-4-41 ycranapimiBaer TpeOOBaHHS 110 00ECIICYEHHIO 3aIlUThI OT Topa-
JKEHUSI DJIEKTPUUECKUM TOKOM IPH SKCIUTyaTalMH 3[aHUH. DTa 3allliTa OCYIIECTBIIIETCS
HpHMEHEHHUEM Mep, KOTOPbIE JOJKHBI:

a) IPEAOTBPATUTh BOSMOXKHOCT NPOTEKAHMS TOKA Yepe3 TEIO JeOBeKa (M3 TOKOBE-

JyLMX 4acTel, ypaBHUBAaHUE MOTEHLHANIOB U JAPYTHE);

0) OrpaHUYMTH BEJIMYMHY TOKA, IIPOTEKAOIIET0 Yepe3 TeJIO YeNOBeKa, 10 Oe30I1acHOro 3Haue-

HUs (HampUMep, MyTeM ucrionb3oanust SELV system, PELV system?);

B) OBICTPO OTKITIOUHTH HEHCIIPABHOE HIEKTPOOOOPYJOBaHNE OT HCTOYHUKA IUTAHUS (TIPEeIo-

XpaHUTENH, aBTOMaTHYeCKHe BhIKIoYaTeny, Y30).

5.1. 3amuTa OT NPAMOro NPUKOCHOBEHUSTY

J1s ocyIecTBIeHNS pacCMaTpHBAaEMOM 3aIIUTHI B COOTBETCTBHH ¢ 412-M pazgenom MOK
60 364-4-41 npegycMaTpUBAIOTCS CIICAYIONINE MEPHI OE30MaCHOCTH:
— 3al[UTa IOCPEACTBOM H30JISIMU TOKOBEAYIIUX YacTel;
— 3allIUTa C TIOMOIBIO OTPAXKACHUH 1 000JI04eK;
— 3aIlIUTa C TIOMOILBIO 0apbEPOB;
— pa3MellleHHEe BHE 30HBI JOCITaeMOCTY;
— JIOTIOJHHUTENbHAS 3amuTa nocpenctBoM Y30 ¢ HOMUHAIBHBIM OTKITIOUAIOmIM Irddepen-
LHAIBHBIM TOKOM cpabaTeiBanus I, < 30 MA.
VYkazaHue B YIIOMSIHYTOM BBIIIE CTaHAapTe 00 Hcnoiab30BaHuy Y30 B Ka4ecTBE JOMOTHH-
TEJIBHOM 3aIUTHI CYIIECTBEHHO M3MEHMIIO MOJXOJ K MOBBIIICHHIO YPOBHS 3JIEKTpoOe3-
OIIaCHOCTHU B PSJI€ CICIIMAIBHBIX IEKTPOYCTAHOBOK.

Ipumeuanus pedaxmopa.

1) B oannoti 2nase u oanee paccmampugaiomes 3aujuntble Mepul, Komopbie npedycmMompeHbl 6 CManoapmax, NPUHAMbIX
Medicoynapoonoi snexmpomexnuuecxoii komuccueti (MOK). B psoe cmpan, 6 mom wucie u na Ykpaune, 6 nacmosiyee
6peMsL UCROTIL3YIOMCS COOC HOP: 00K) , KOMOpble CYWecmseHHO OMIUHAlomcs om CMmam-
oapmos MOK. Kak 6bli0 ommeuero 6 npeduciosui, ciedyem oxcuoams, 4mo 6 onudxcaiiwem 6yoyuwem Ha Yxpaure
cmanoapmel MOK 6ydym npunamul 6 kauecmee 20CyO0apCmeeHHbIX.

2) SELV system (anen.) — cucmema 6€30nACHO20 CBEPXHUZKO20 HANPAICEHUS (8 pAOe TUMEPAMYPHBIX UCHOYHUKOS
u Hop. X OOK] 06 — manoe nanpsixcenue); PELV system (amen.) — mepmun, ucnoivsyemviii 8 ciyuae
3a3eMIEHHOU Yenu cucmembl OE30NACHO20 CBEPXHU3K020 Hanpsicenus. Haubonvwee 3Hauenue HOMUHATLHOZO
HANPANCEHUs. CUCTEMbL DE30NACHO20 CEEPXHUZKO20 HANPAICEHUS NEPEMEHHO20 MOKA YKA3aHO 6 21age 5.2.

B nosvix omevecmeennvix cmanoapmax emecnmo mepmuna ,, SELV system* ucnonvzyemcsi pycckuil dk6usaienn
,,cucmema BCHH* (cucmema b6e3onacnoeo ceepXnuskozo Hanpaxcenus), a émecmo mepmuna ,,PELV system " —
o, cucmema 3CHH ™ (cucmema 3azeminenno2o 6€30nacHo2o c6epXHU3K020 HaNPANCeHUs).

3) Kpome nepeuucnennbix Hudice 3aujumuuix mep, obujeti Mepoil O1s 3aujumvl OM NPAMO20 U KOCEEHHO20
NPUKOCHOBEHULL SIGNSIOMCS 3auumsl nocpeocmeom ucnoavzosanus cucmem BCHH unu 3CHH ¢ cobnooenuem
mpe6osanuil UX 8bINOIHeHUs, peciamenmupyemulx cmanoapmom MOK 60 364-4-41, u 3awuma nocpedcmeom
UCNONIB30BAHUSL CUCTEMbL (PYHKYUOHANLHORO C8epXHU3K020 Hanpsdcenuss (FELV system — cucmema ®CHH),
mpe6osanus K 6bINOIHEHUI0 KOMOPOU MAKICe peciamMeHmuposansl 8 YKasaHHoM cmanoapme.
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5.2. 3amuTa 0T KOCBEHHOI0 MPUKOCHOBEHUS"

B cootsetctBun ¢ 413-M paznenom MOK 60 364-4-41 mepamu 171t 0OecTieueH s 3aIUThI OT
KOCBEHHOTO IPUKOCHOBEHHSI SIBIISTFOTCS:

— aBTOMAaTHYECKOE OTKIIIOUCHUE MUTAHMS 32 ONPEACIEHHOE BPeMs;

— IPEMEHEHHE 3NIEKTPO0OOpyoBarus Kiacca [12) WM ¢ paBHOLCHHOM U30MAIHE;

— NIPUMEHEHUE N30IMPYIOMHUX (HEIPOBOAAIINX ) IOMEICHHUH, 30H, IUIOMAIO0K;

— HCTIONIF30BAaHNE HE3a3EMIICHHON CHCTEMBI MECTHOTO yPABHHBAHMS IIOTEHIHATIOB

— SNEKTPHIECKOE PasiesIeH e Leteil (C TOMOIIBIO Pa3IeNIONIero TpaHc(hopMaTopa Uil HCTOU-
HHUKa ITUTAHUS, PABHOLIEHHOTO €My IO CTEIeHH 00eCIIeueHHUs MEKTPOOS30aCHOCTH).
3amuTa MOCPEICTBOM aBTOMATHUECKOTO OTKJIIOYEHMs NUTAHHS B YCTaHOBICHHOE

BpeMsI MOXKET OBITh UCIIONB30BaHa B cucteMax 3a3emiieHust TuoB TN, TT u IT (npumepst

BEIMIOJTHEHUSI JTHX CHCTEM 3a3€MJIEHHS B CeTSAX Tpex(a3HOTO IEPEeMEHHOrO TOKa

MIpeJICTaBICHBI Ha pHC. 0).

Jnst s>dpdexTnBHOrO (HYHKIMOHUPOBAHMS ABTOMATHYECKOTO OTKIIIOUCHUS MHTaHUS
JIOJDKHBI OBITh BBITIOJIHEHBI CIEAYIOIIHE MEPOIPUATH:

— 3a3eMJICHBI OTKPBITBIE TPOBOJISIINE YaCTH ITOCPEACTBOM 3aIlUTHOTO TPOBOIHHKA;

— peann3oBaHa OCHOBHAsI CHCTEMa YpaBHUBAHUS [TOTSHIHAIOB — COSIMHEHNE OCHOBHOTO
(MarucTpanbHOro) 3alUTHOTO NTPOBOJHHUKA C METAJUTMUECKAMHI JacTIMH KOHCTPYKITHI
3/1aHHA, TPyOaMU ¥ OCHOBHBIM 3a3eMJISIOIIIM 3KHUMOM (CM. pHUC. 7).

Llenpro BBIMONHEHUS 3a3€MIICHUS SIBISIETCS MOANEPKAHHE OTKPBITHIX HMPOBOISIINX
qacTell 3MeKTPOyCTaHOBKM Ha IMOTEHIHANE, MO BO3MOXKHOCTH, ONU3KOM K HOTEHLHUAITy
3emuti. [1paBHITEHO BBIMTOJHEHHOE 3a3eMIICHHE JIOJDKHO:

— o0ecreunTs HopMaJIbHOE (PyHKIMOHNPOBAaHHE 000PYAOBAHMUS;

— OTPaHUYHTH BO3/CHCTBHE ITEPEHATIPSDKEHUI U CBEPXTOKOB;

— 3AIIUTHTH OT MOPAXKEHUS IITEKTPHIECKUM TOKOM.

Benuanza conpoTHBIEHNS 3a3eMIIIONIET0 YCTPOWCTBA 3aBUCUT OT LIEJH €T0 HCTIONb30BaHHs
U OIpezeIsercs pa3IMYHbIMU CTaHAapTaMu. TpeOGoBaHUs K 3a3eMIIAIOIIMM YCTPOiicTBaM
1 3alUTHBIM TPOBOHUKAM IpuBeieHbl B cranaapte MOK 60 364-5-54.

ABTOMaTHYECKOE OTKJIIOYCHHE MCTOYHHMKA ITMTaHUS OOECIEeYHBACTCS YCTpPOMCTBaMH,
KOTOpBIE JIOJDKHBI OCYIIECTBUTH OTKIIIOUCHHUE B CIIydae, €CIIM Ha OTKPBITHIX IIPOBOISIINX
JaCTAX BO3MOXKHO ITOSIBIICHHE HANPSHKEHUS IPUKOCHOBEHUSI, TPEBBIIIAOIIEE Oy CTHMOE
snaucnue U, , IPUHATOE cOracHo cranuapry MOK 60364-4-41 pasubiv 50 BY. B psine
CIEIHANbHBIX YCTAHOBOK B COOTBETCTBUM C JIEHCTBYIOIIUMU CTaHAAPTAMU HOPMHUPYIOTCS

3).

IIpumeyanus pedakmopa.
1) Cm. npumeuanue 3) k 2nase 5.1.
2) Coenacno oeticmsyrowemy I'OCT 12.2.007.0-75 ,, H30eaus snexkmpomexuuueckue. Obuue mpe6osanus s1ekmpo-

besonacrocmu *“ k 0bopyoosanuio knacca Il omnocsim uzdenus, umerowue OBOUHYIO UNU YCUTEHHYIO U30IAYUIO U HE
umerouue NeMeHmMo8 OJisl 3a3eMIeHUs.

K xknaccy I coenacno FOCT 12.2.007.0-75 omnocumes obopydosanue, umerowee no kpaiineii mepe pabouyio uzo-
JAYUIO U dNemenm O 3azemienus. B ciyuae, eciu uzdenue knacca I umeem npo6oo 0is npucoeouHenus K ucmoy-
HUKY NUMAHUs, MO MOM NPO800 O0IHCEH UMEMb 3a3eMIAIOULVIO HCULY U BUIKY C 3A3EMIAIOUUM KOHMAKIMOM.

3) He3sazemnennas cucmema mecmuozo YpasHUBAHUS NOMEHYUAl106 npedyc.wampueaem obveounenue 6cex OMKPbIMbIX
NPOBOOAUUX Yacmell U CIMOPOHHUX NPOGOOAWUX YaACmell, OOHOBPEMEHHO OOCHYNHbIX Ol npuKocHogenus. Tpu
2MOM cucmema He O0NICHA UMEMb CES3U C 3eMel.
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MeHpinKe 3Hadenus U, . CUnuTaeTcs, 4To B 9THX YCTAHOBKAX, M3-3a HEOIArONPUATHBIX
C TOYKH 3PEHUS HNEKTPOOE30MaCHOCTH YCIOBUH, 3HAUE€HHE ITOJTHOTO COMPOTHBIIEHHS Tena

YyeJIoBEKa OOBIYHO ITOHMKEHO.

IIpumeuanus peoakmopa.

4) B coomeemcmesuu ¢ omevecmeennoi nopmamushoi oazou (FOCT 12.2.007.0-75) 6e3onachoe céepxnuskoe Hanpsi-
JKcenue — Hanpsvcenue, Komopoe He npesviuiaem 42 B mescoy omoenbHbIMU NPOSOOHUKAMU UL MeNCOY NpO-
600HUKAMU U 3eMTell, a 6e3 Haspy3Ku Imo Hanpsdicerue He npesviuiaem 50 B. IIpu nanuuuu 0cobo Heb1a20npusmHbIX
VEnosuil, Ko20a ONACHOCHIb NOPAdICEHUs! HNEKMPULECKUM MOKOM YCyeyOnsemcs mecHomot, HeyOOOHbIM NOTOMHCEHUEM
pabomarowezo, conpukoOCHOBEHUEM ¢ GOTLUUMU MEMALIUYECKUMU XOPOULO 3A3eMICHHbIMU NOBEPXHOCMAMYU Ol
NUMAHUSA DYUHBIX C6eMUTLHUKOE DE30NACHbIM CHUMAEemcs. Hanpsicenue He uluue 12 B.

TN-C

L1
L2
L3
PEN
L1
L2
L3
PE

v

m

-4
4

TN-S
L1
L2
L3
N
1 PE
LRy 1 2 |
TT
L1
L2
L3
. N
1 2 [ }
+Rg +Rp
IT
L1
L2
1 L3
2— I }
1 + Ry

R, — conpotuBienne 3a3eMIISIOLIETO yCTPOid-
CTBa OTKPBITOH IMPOBOAIIECH JaCTH;

R}, — conMpoTHBIIEHHE 3a3eMIIAIOMIETO YCTPOHi-
CTBA HCTOYHHUKA IIUTAHUS;

1 — ucTouHUK NHUTaHUA,

2- OTKpBITas IPOBOAAIIAA YaCTh.

BykBennoe 0003Ha4eHne THIIOB CHCTEM
3a3eMJICHMS:

Ilepsas GyKeéa — XxapakTep 3a3eMJICHUS HCTOY-
HHUKa MUTAHUA:
T- HEIMOCPEACTBEHHOE INIPUCOCAUHCHUE O~
HOM TOYKH TOKOBETYILEH YacTH K 3eMIIe;

I — Bce TOKOBEIYIIHE YaCTU H30JIMPOBAHbI
OT 3€MJIM MJIM OJHa TOYKa 3a3€MJICHa
4epe3 COMpOTHBIICHHE.

Bmopas 6ykeéa — xapakTep 3a3eMJICHHS OTKPBI-
THIX MPOBOMSALIMX YacTel
JJICKTPOYCTAaHOBKU:

T- HETIOCPEACTBEHHAs CBA3b OTKPBITHIX IIPO-

BOJSIIUX YACTEH C 3eMJIEH;

N — HenocpeACTBEeHHAs CBSA3b OTKPBITHIX PO-
BOJAIIMX YacTel ¢ TOYKOH 3a3eMIICHHs
MCTOYHHKOB IUTaHMs (B CHCTEMaXx Iepe-
MEHHOTO TOKa OOBIYHO 3a3eMIISIETCS
HelfTpans).

Tpembws GyKéa — yCTPOICTBO HyJeBOro pabo-
4ero M HyJIEBOTO 3allITHOIO
TPOBOJIHUKOB:

C — dynkuun Hynesoro pabodero (N) u Hy-
JIEBOTO 3alUTHOrO npoBoHukoB (PE)
O0BCANHCHBI B OJHOM MPOBOJHUKE
(PEN);

S — GpyHKIMHE HyeBOro pabouero W Hy-
JIEBOTO 3ALMTHOTO MPOBOJIHUKOB 00ec-
TICYUBAIOTCA pa3ACIIbHBIMH IPOBOIH-
ukamu (cootBercTBeHHO N 1 PE).

Puc. 6 IIpumeps! BemmonaeHus cucteM 3azemienus TN, TT u IT nepemerHoro Toka.

21



TpynnoBou wumok
Z PE by w X
|= D é] N
. — PE
S ®
Q
o
g
o
54
@
19 TpynnoBou wumok
R —
Ie ® é] N
— PE
q% aBHbili pacnpegeAumenbHbil wum (cucmema
S 3336MAGHUS cemu
‘é muna TN-C-S)
g - ’Q?‘* PEN ‘ Memannuyeckue yacmu
g [eeee —0ce0 KOHCMPYKUUG 30aHUA Sa
S [ )
EP

ApmamypHas cmanb

Kene306emoHHbIl yHgameHm, 3a3eMAUMENb 3gaHUs

OcHoBHasl cucremMa YpaBHUMBaHMS NOTEHIHAJIOB 00beuHsIeT:

* OCHOBHOH (MarucTpaabHbIi) 3aIUTHBIN IPOBOIHUK;

* OCHOBHOM 3a3emiisttomnii 3axxum (EP);

* cucteMy TpyO B 37aHUU U MEXIY 3AaHHUsAIMH (Ta3, BoJa);

* METAIMIECKHIE YaCTH KOHCTPYKIMH 34aHMs, CUCTEMBI IEHTPATBbHOTO OTOINICHS,
BEHTWISILIUK, KOHJAUIIMOHUPOBAHUS.

e HyneBoit pabounii npoBogHuk (N);
-+ - HyJeBoi 3amuTHbIN npoBoaHUK (PE);

ﬁg — COBMEILCHHBIH Hy/eBOH pabounii 1 HyneBoi 3amuTHbI mpoBogHuK (PEN).

Puc. 7 Ilpumep BHINOIHEHHS YPaBHUBAHUS MTOTSHIHAIOB B 31aHNUH ((a3HbIe
MPOBOJHUKH C IETBI0 YIPOLICHHSI PUCYHKA HE MOKA3aHBI).
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Haunbonsmiee Bpemsi, B TedeHHE KOTOPOTO JODKHO MPOU30MTH aBTOMATHYECKOE OTKIIIO-
YeHUe UCTOYHMKA, HopMupoBaHO. Harpumep, B cetsax cuctemsl TN 1 nienei, NuTaonmx
HepeIBIKHOE UM TIEPEHOCHOE 000pyAoBaHMe Kiacca | TocpeIcTBOM IITETICENTBHBIX PO3ETOK
i 0e3 HUX, IPH HOMHHAITBHOM HAaIpsHKEHUN MEXIY (a3oii u 3emielt, paHoM 230 B, Bpemst
OTKJTFOYEHHMS He HOJDKHO mpeBbimats 0,4 c. JIst meneil, MUTaomux CTanioHapHOE JEKTPO-
060pPYIOBaHUE, MAKCHMAITLHO JIOITYCTAMOE BPEMS OTKITFOUEHHS COCTABISET 5 ¢.!) Makcnmans-
HO JIOITyCTHMBIE 3HAUECHHSI BPEMEHH OTKITIOUEHHS ONpeieTIeHbl, UCXO/ U3 3HAHHUHN 0 BO3JeH-
CTBUH AIIEKTPUIECKOTO TOKA Ha OPraHM3M UYesloBeKa (puc. 5).

Ecmu TpeOyeMsle 3HadeHHS BPEMEHH OTKIIOYEHUS MCTOYHMKA MHUTAHHS IOCPEICTBOM
3aIIUTHI OT CBEPXTOKA HE MOTYT OBITh IIOJIydEeHBI OOBIYHBIMHU cTIOcOOaMu (BEIOOPOM YCTpOii-
CTBA 3aIIUTHI, yBEIMICHUEM CEUCHHH HMPOBOAHMKOB IS MOTYyUYECHHS HY)KHOTO 3HAYCHHS
MOJTHOTO COTIPOTHBIICHUSI LEMH 3aMbIKAHUS), HEOOXOANMO MPHMEHEHHE JOMOIHUTEIBHON
CHCTEMBI ypaBHUBAHMS IOTEHIUAIOB WM Hconb3oBanue Y30.

Cpemu ycTpoicTB, 00eCTICUHBAIOIINX AaBTOMATHUECKOE OTKITIOYEHHE HCTOYHHIKA ITHUTAHM,
Y30 3anumMaer ocoboe mecto. Kak u apyrue ycTpoiicTBa aBTOMATHYECKOTO OTKITIOYCHHS,
Y30 cnoco6HO 3alUTHTh YEI0oBeKa MPH MPUKOCHOBEHUH K OTKPBITHIM ITPOBOASIIAM acTIM
B Clydae HapyLICHHS M30JLIUH TOKOBenymux dacTed. Omaako, Y30 sBisieTcst eIUHCTBE-
HHBIM yCTPOHCTBOM, CIIOCOOHBIM 3aIlUTUTH YEJIOBEKA OT MPSIMOTO CIy4YaiHOrO MPUKOCHO-
BEHUS K TOKOBEIyIIEH JacTH.

Y30 MoryT OBITH HCHONB30BaHBI B 3JCKTPHUYECKHX CETAX C CHCTEMaMH 3a3eMJICHUS
tunoB TN-C-S, TN-S, TT u IT (puc. 6).

3ameuanue.

HUcnonvzosanue Y30 6 yensx 6e3 3auumHo20 npoBoOHUKA (Hanpumep, 6 cmapvlix
08yxXnpooonbix cemsax ¢ nposodamu L u N) coenacho Hogvim mpebosanuam e
OQ0NHCHO CHUMAMbCA 00CMAMOUHOU Mepoll 0na obecneuenus 0Oe30nacHocmu npu
NPUKOCHOBEHUU K OMKPLIMbIM NPOBOOAUUM HACMAM Oddice 8 MOM cyyae, K020a
HOMUHATbHYIN omKIoYatowull ouggepenyuansvruiti mox Y30 ne npesviuiaem 30 mA.
Omo cnedyem us mpebosanus Ons 3awumvl OM KOCEEHHO20 NPUKOCHOBEHUs K
OMKPLIMbIM NPOGOOSAUUM HACMAM NOCPEOCIBOM ABMOMAMUYECKO20 OMKIIOUEHUS
NUMAanUs, Komopoe npeonucslieaem npucoeouHeHue 6cex OMKPbImbX NpoeoOAUUX
yacmetl K 3aujumHOMY NPOBOOHUKY 6 COOMBEMCMEUU C OCOOEHHOCMAMU MUNO8
cucmemol 3a3eMeHUL.

5.2.1. 3amuTa B cerax cucremnl TT?

B cetsx cuctembl TT?) Bce OTKPBITBIE POBOIAINE YACTH, 3AIIMICHHBIE OJHUM 3aIUT-
HBIM YCTPOUCTBOM, IPUCOCIUHSIIOTCS 3aIUTHBIM IPOBOJHUKOM K OJHOMY 3a3€MIISIO-
IeMy yCTPOHCTBY. 3eMIIs IPH 3TOM CIIy>KHT B KaUeCTBE 0OPATHOTO MIPOBOAHKKA JUIS TOKA

Ipumeyanus pedakmopa.

1) Vxaszannoe epems oonyckaemcs 6 ciyuae 8bInOIHEHUs Onpedenentblx yeaosull (npusedenslt 6 cmanoapme MOK
60 364-4-41), 3asucawux om muna cucmemsl 3a3eMAEHUL.

2) B dannoti enage paccmMompena moisKo 3auuma om KOCEEHHO20 NPUKOCHOBEHUs NOCPEOCMBOM OMKIIOUEHUs.
numanus. Jqpyeue mepol 3awumot (npumenenue obopyoosanus kiacca Il, snekmpuueckoe pazdenenue yeneti u m. n.)
— em. emanoapm MOK 60 364-4-41.

3) Cemu cucmemvl TT nanpsicenuem 00 1 kB 6 omeuecmeeHHbIx 21eKMpoyCcmano8Kax NPAKMU4ecKu He UCHOTb3YIOMCA.
B coomsemcmesuu ¢ oeticmgyrowumu ,, [Ipagunamu ycmpoucmea s1eKmpoyCcmaHo8ox *“, nPUMeHeHUe 8 21eKmpoycma-
Ho6Kax 00 1 KB ¢ 2nyxo3a3eMienHotll Hellmpaibio 3a3eMieHuUs. KOPHyco8 dIeKMPONPUeMHUKOs 6e3 UX 3aHyneHus He
donyckaemcs.
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noBpekaAeHus. HelTpanbHas ToYKa WM, €CIH TAKOBOW HE CYIIECTBYET, (ha3a MUTAIOIIETO
reHepaTopa wim TpanchopmMaropa J0DKHbI ObITh 3a3eMiteHbl. CYIIeCTBEHHYIO POJb B 00ec-
TIEYEeHNH 3aIUThl UTPAET CYMMapHOE CONPOTHBIICHNE 3a3eMIIUTENISI M 3a3EMIISIOLIETO MPo-
BOJHMKA R, 3HaueHHe KOTOPOrO JIOJDKHO MOAYMHSTECS CIEAYIOMEMY YCIOBHUIO:

R,<U /I, (1]

rac:
1 ...BCJIIMYMHA TOKA OTKJIIOYCHUA 3alllTUTHOTO yCTpOﬁCTBa OT CBEPXTOKa (Hpe)loxpa-
HUTCJISI UJIM aBTOMAaTU4YCCKOT O BLIKJI}O‘{aTeJI}I)l).

B cy4ae ucnonszosanus Y30, samenus napametp I, B popmyie [1] na I, (HomMuHans-
HBII oTKIIFOYatoInii auddepeninanbapii Tok Y30), monydaeM Clienyolee yCiIoBre:

R, <U, /1, . 2]

Hcnonpsopanue Y30 M03BONAET YBEIMIUTH MAKCHMANIbHBIE 3HAYEHHS CONPOTHBIICHHS R
(Tabi1. 3) Ha HECKOJIBKO HOPSIKOB I10 CPAaBHEHHUIO C €r0 JOIYCTUMBIMHU 3HAUCHUSAMH IPU
MIPUMEHECHUH 3alIUThI OT CBEPXTOKOB.

Tabauna 3. MakcuMabHO JOMYCTUMBIE 3HaUeHus conpoTusienus R, B cetn TT mnpu
Pa3IMYHBIX 3HAYEHUSIX HOMHMHAJIBHOTO OTKJIIOYAIoIiero auddepeHnnais-
Horo Toka Y30

HoMuHanbHBIH OTKIIOYAKOLIUH

nudpepenunanbupiii Tok Y30 I, 0,01 0,03 0,1 0,3 0,5
[A]

Maxcumansroe npu U =50B | 5000 | 1666 | 500 166 100
3HAYCHUE

conporusnenus R,

[Om] npu U =25B | 2500 833 250 83 50

5.2.2. 3amuTta B cerax cucrembl TNV

Cetu cuctemsl TN SBIAIOTCS CaMBIMH PAaCIPOCTPAHEHHBIMHU CETSIMH B OOJIBIIMHCTBE
ctpaH EBponsbl. B cetsax cucremsl TN Bce OTKpBITBIE TPOBOSIINE YACTH 3JEKTPOYCTAHOBOK
JIOJKHBI OBITh TMPUCOEUHEHBI K 3a36MIICHHON HEHTpalbHON TOUKE MCTOYHMKA NMUTAHUS
IIOCPEICTBOM 3aILUTHBIX IPOBOAHUKOB. Eciii HelTpaabHOI TOUKY HET, WM OHA HEJOCTYIIHA,
JIOJDKEH OBITH 3a3eMJIeH (ha3HBIH MPOBOIHYIK.

Ipumeuanue pedaxmopa.

1) oo eenununoii I, 6 danrom ciyuae noopasyMesaemes 3na4enue moxa, obecneuusarouyee cpabampleanue sauum-
HO20 YCmpolicmed ¢ 0OpamHo 3a6UCUMOL MOKO-6DEMEHHON XapaKmepUCmuKoll 3a 6pems, He npesviuiaroujee 5 c.
Ecnu sawumnoe ycmpoiicmeo s615emcst mokosotl omceuxotl, mo I, — ycmaexa no moky omceuxu.

2) Cm. npumeuanue 1)  enase 5.2.1.
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OCHOBHOE YCIIOBHE 3JIEKTPOOE30MaCHOCTH B CETH CUCTEMBI TN COCTOHUT B TOM, YTOOBI
3Ha4YEHHE TOKA IPU KOPOTKOM 3aMBIKaHUM MeXIy (a3HbIM IPOBOJHUKOM M OTKPBITOM
HpOBO}lHLLIeﬁ YacThIO IPEBBIIIAIO BEJIMYUHY TOKA Cpa6aT]>IBaHI/lH 3alIMTHOI'O yCTpOﬁCTBa
I, 32 HopmMupoBaHHOE BpeMsi). DTO yCIOBHE MOXKET OBITH 3aIHCAHO B BUIE:

Zg <U, /1., (3]
rze:
Zg ...TIOJTHOE COTIPOTHBIICHHUE 1IenH “‘(paza—Hyb”;
U, ...HOMHHAJIbHOE HampspKeHHe Mexxay Ga3oi u 3eMiel.

B cryyae ucrnions3oBanus B KauecTBe 3alIMTHOTO yerporictsa Y30 Bennuuny [ cnemyer
3aMEHHUTH Ha 3HAUCHHE HOMHHAIBHOTO OTKIIIOYAIONIEro MU(depeHIMaIbHOr0 TOKA yCTPOii-
crBal, . Ipn U =230 Bul,, =300 MA MaKkcHMabHO JIOITYCTHMOE 3HAYEHUE Zg COCTABIISET
766 OM. 13 npuBeieHHOro prMepa SICHO, YTO B ciTydae ucroib3oBanus Y30 3amaua obec-
TIEUEeHHs! IOCTATOYHO HU3KOTO 3HAYEHMsI CONPOTHUBIICHHMS LIETH ,,(pa3a—HyJsb", KOTOPYIO HaI0
pemarh Ipy HCIIOJIb30BAaHUHU 3alllUTHl OT CBEPXTOKA, JOJDKHA OBITH 3aMEHEHa Ha MPOBEPKY
HOpPMaJIGHOTO (yHKIMOHMpoBaHKs Y30 U 3alUTHOTO MPOBOJHNKA. KOHTpPOIIB ITOIHOTO CO-
MPOTHUBIICHUS LIETH ,,(ha3a—HyIb CIeLyeT MPOM3BOAUTH TOJIBKO Ha BXOAHBIX 3axuMax ¥Y30.

HeobxomumbIM ycoBHEM HOpMaJIbHOK paOOThI ceTr ciucTeMbl TN SIBIsIeTCS BBITOTHEHHE
TpeGoBaHUs K MaKCUMAaJIbHBIM 3HAUEHHSM COMPOTUBIECHHH 3a3eMIIAIOIINX yCTPOMCTB,
K KOTOPBIM IPUCOCAUHAIOTCA Hef/'ITpaJ'[I/l HCTOYHHKOB l'll/ITaHI/Iﬂz).

Jlo cux mop camoit UCTONb3yeMOi pa3HOBUAHOCTBIO ceTH cucTeMbl TN siBisieTcs ceTh
cucremsl TN-C. B kadecTBe 3aIIUTHOTO POBOJHUKA P ATOM HCIIOIB3YETCSI HPOBOIHUK
PEN, KOTOpBIif OXHOBPEMEHHO BHIIONHSAECT (YHKIUH HYJIEBOTO pabOdero um HyJIEBOTO
3alIMTHOTO POBOJHUKOB. JTH ceTH OyIyT 4acTO NPUMEHATHCA U B OyAyIieM, 0COOEHHO
B CTAIIMOHAPHBIX AEKTPOYCTAHOBKAX MPH MCTIONB30BAHUH MPOBOIHHKOB OOJBIINX CEUCHHI.

Bosee coBpemeHHOW M B OONBLIMHCTBE CiydacB Oosee Oe30macHOil sIBIsSETCS CeTh
cuctembl TN-S, r/1e UCTIONB3YeTCsl CAMOCTOSITENIbHBINA HYJIEBOW 3allIUTHBINA IPOBOIHUK PE

ITpumeyanus pedaxmopa.

1) 1. 3nauenus 0onycmumo2o 6pemeny OmKIOUEHUs 8 3A6UCUMOCTIU OM (PAZHOSO HANPAICEHUS CEMU NPUBEOCHDbL 6 M-
onuye cmanoapma MOK 60 364-4-41. Ipu evinonnenuu onpeoenenHbix YCiosull, markice OaHHbIX 8 IMOM CAH-
Oapme, 6pems OMKIOUeHUs Ol Yenetl co CMAaytuoHapHbLM 060pyOO M MOJICEN NPy yKazaunoe 6 mao-
Juye, Ho He Q0IdICHO Oblmb 6osiee S c.

2. Kpome paccmompennozo ycnosus, ons mozo umobwl 6 ciyuae 3aMblKaHus GazHo2o npoeooOHUKA HA 3eMII0 HO-
MEHYUA 3aWUMHO20 NPOBOOHUKA U CEA3AHHBIX C HUM OMKPLIMBIX NPOGOOAWUX YaCmell He NPesblua 3HAYe-
nus Uy, 00NICHO 6bINOTHAMbBCSL CedyIouyee COOmHOweHUe:

R, /R <U, /(U,-U,),

2oe:

Ry ...cymmapnoe conpomuenenue écex 3azemaumeneii, COCOUHEHHbIX NAPANLICNBHO;
R

E <. MUHUMAJIbHOE 3HAYCHUEe CONPpOmMuUBIeHuUs 3a3zemaumeiss CmMmopoHHUX I’l[)OGO()}lM{MX qacmeﬁ, He npucoe()u-
HEHHBbIX K 3auumHomy nposaduuky U OKA3a8uuUxcs 8 yenu 3amMovlKaHus Ha 3emiio.

2) B omeuecmeentbix 21eKmpoycmanosKax mpexgazno2o moxa nanpsicenuem 00 1 kB ¢ anyxosazemnennoii netimpanvio
6 coomeemcmeuu ¢ ,, [Ipasuiamu ycmpoticmea s1eKmpoycmano8oK * conpomusiieHue 3a3emsowe20 yempoicmesa,
K KOMOPOMY NPUCOeOUHe bl HetImpai 2eHePamopos Witk Mpancopmamopos, 6 ioboe epems 2004 00NICHO Obimb He
obonee 2,4 u 8 Om coomeemcmeenno npu aunelinblx Hanpsasxcenusx cemu 660, 380 u 220 B.

25



U HyJIeBOW paboumii mpoBOAHUK N, KOTOpBIE MPOKIIAABIBAIOTCS pa3AeibHO, HAYMHAS OT
BBIBO/Ia HCTOYHHUKA NMHUTaHMA. Takue ceTu yaiie BCero MpUMEHSIOTCS B 3[aHUSIX € COOCT-
BEHHBIMHU TpaHC(OpMaTOpaMu.

Paznenenue npoBonnuka PEN B cetu cucremsl TN Ha otnenbHbie mpoBoaHuku PE u N
00513aTeNbHO MPH ero cedeHuu MeHee 10 MM2 110 Meau unu 16 Mm? o amomunmio). Ba-
PHaHT BBITIOIHEHHS CeTH ¢ pasneneHueM npoonauka PEN (puc. 8), HanprMep, B TpyIIIIOBOM
IUTKE, KaK yyKe ObUIO CKA3aHO, Ha3kBaeTCs ceThio cucTeMbl TN-C-S?). TTpy 5ToM, KaK 1 B CETH
cuctembl TN-S, npoBoxarky PE 1 N 10IDKHBI IPOKIIAIBIBATECS PA3ieNbHO, a X COSUHEHNE
Hocsie TOYKKM paszena Hemomyctumo (cranmapt MOK 60 364-4-41). Anamus mpobGiem,
KOTOpBIE BOHHKAIOT B CIIydae HapyLICHHUs 3TOr0o TpeOOBaHMs, H3IOXKEH B IaBe 13.

3ameuanus.

1. Oonoii us ompuyamenvnvix ocobennocmeit cemu muna TN-C sensemcs
npomexanue yacmu paboyezo Moka 6 3emie, Ymo co30dem noMexu 8 clabomoyHbIX
cemsax. Tlo smoil npuuune 6 MeneKOMMYHUKAYUOHHBIX CemAX yoice 00120€ 6DeMs
ucnonvsyemcesi cucmema TN-S.

2. B 6onvuuncmee cryuaes sHauenue noiHo20 Conpomuenenus yenu ,,aza — mym'
yOoeiemeopsem ycioguio ObICMpPo20 OMKIOHEHUs ABAPUIIHO20 MOKA NPeOOXPaHu-
menem un agmomamudeckum evikaouamenem. I1asnot npuYUHOLU UCNONb306aNUA
V30 cenexmuenozo muna 6 nauanvHoli moyke cemu A615AemMcs 3auiuma om noscapa,
KOMOpas 80 MHO2UX CMpaHax mpedyemcs 6 0053amenbHoM nopsioKe.

TN-C-S

Ol

>
>
O O|PE

*— HEOOITYCTUMOC IMPUCOCANHEHUEC

Puc. 8 Pasnenenue nposognuka PEN B cetu cucremsl TN-C-S

Tpumeyanus pedaxmopa.
1) Hmeemcs 6 6udy mpebosanue cmandapma MOK 60 364-4-41.

2) Cemu cucmemvr TN-C-S nawinu y nac wiupokoe npumenenue nocie égedenus 6 oeiicmeue 6 1994 2. usmenenuti
6, [Ipasuna ycmpoticme s1ekmpoycmaHoBoK “, 8 COOMEemcmau ¢ KOMopbIMU 8 NOMEUEHUSX IHCUIBIX U OOUECMBEHHbIX
30aHUil OOIICHLL NPUCOCOUHAMbCA K 3AUUIMHBIM NPOBOOHUKAM MEmAaniuieckue Kopuyca ieKmponpuemMHUKos,
OmHOCAUUXCSL K npubopam Knacca 1, a posemounble cemu 00NICHbL 6bINOTHAMbBCS MPEXNPOBOOHbIMU.
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5.2.3. 3amuTa B cerax cucremsl [TV

B cersix cuctembl 1T HCTOYHHK MATAHMS TOJDKEH OBITH H30JTMPOBAH OT 3€MJIH HIIH CBSI3aH
¢ Hell TOCPEACTBOM MOAKIIIOYCHHUS K HEHTpalli TOCTAaTOYHO OONBIIOro conmpoTuBieHus. Hu
OJIMH TOKOBEAYIIHH NMpoBOAHUK cucTeMbl IT He nokeH ObITh HAPAMYIO COSAMHEH
¢ 3emieil.

B cern nmeercs onpeneneHHOe aKTHBHOE CONIPOTUBIICHUE U EMKOCTB 110 OTHOIICHUIO K
3eMJIe, KOTOpBIE MPEACTABISIIOT CO00H MyTh JUI TOKA YTE€UKH FJIM TOKA 3aMBIKaHHs Ha
3emimio. s TOro, 4TOOBI M30€KaTh MOSIBICHHS OMACHOTO HANpPSHKEHHS Ha OTKPBITBIX
MPOBOSIINX YACTSIX B Pe3yIbTaTe MOBPEXKICHUS MM MEPEKPBITUS H30JIINH, STH JaCTH
3azemisatoTcs. HamGonbinas BeIMYMHA CONPOTHBICHUS 3a3€MIISIONIETO YCTPOMHCTBa
OIIpEe/IeNSIeTCS] 3HAYCHHEM TOKa 3aMbIKaHUs (a3bl Ha OTKPBIThIC MPOBOSIINE YACTU MIPU
nepBoM 3aMbikanmy 1 2. B kauecTBe 06paTHOrO MPOBOHMKA JULS TOKA TIOBPEKICHHS TIPH
3TOM CIyXHT 3eMysi. Benuumna TOKa I; BCerJa OTIIMYHA OT HyNsl U 3aBHCHUT OT
HAINpPsDKEHHsI, YaCTOTHI TOKA (U1t 0OBIYHBIX ceTeil 50 I'I), MpOTSIKEHHOCTH CeTH M THUMa
JIUHUHN 3JeKTponepenaun (KkadenpHble, BO3AYIIHEIC).

IIpn nanbHelieM pa3BUTUU aBapUHHOW CHUTYyallUH, TO €CThb BO3HUKHOBEHHH BTOPOIO
3aMbIKaHUs (IBOIIHOE 3aMbIKaHHUE), BEJMYMHA TOKA IOBPEXIEHHS OTrpPaHMUYCHA TOJIBKO
MIOJTHBIM CONIPOTHUBIICHUEM IIETIH 3aMBIKaHUs. B CBA3M ¢ TeM, 4TO B KauecTBE pacueTHOIO
BBIOMpaeTcst HanboJiee HeOIaronpusITHBIN cirydail (BOSHIKHOBEHUE IBOWHOTO 3aMBIKAHHS
B KOHIIE JINHHH), B PACIETHEIC (POPMYIIHI BBOAUTCS yBOeHHOE 3Hadenue [ Y. Vcroms wis
MPaBHIBHOTO (hyHKIHOHUPOBAHMUS 3alUTHI B CeTAX cucTeMsl IT mpw ABOHHOM 3aMbBIKaHHN
paccmotpensl B ctanaapte MOK 60 364-4-41.

B ciyyae uHAMBHUAYaNbHOTO WM TPYIIIOBOTO 3a3€MJIEHHS OTKPBITHIX IPOBOJLIMX YacTeH,
KOT/la HE BCE OTKPHIThIE TOKOBEAYIIME YacTH COSIUHEHBI C OIHUM 3a3eMIITIONINM
YCTPOWCTBOM, JTOJDKHO OBITH BBITIOMHEHO ycioBue [1] rmaBer 5.2.1.

[Tpo6aema ncnons3oBanust dyBcTBUTENbHOTO Y30 B cetn cuctems! IT nMeeT 10cTaToqHO
MPOCTOE pelIeHUEe — B citydae npuMeHeHus1 Y30 ero clieyeT yCTaHOBHTh KaK MOJKHO OJIrbKe
K KOHITy ceTH. M3BecTHO, uTo B ceTax cucteMbl IT Gomee mpeamnodTUTENBHBIM SBISETCS
MICIIOJIb30BAHUE YCTPOMCTB KOHTpOJIst M3oisiuu. OqHoBpeMeHHOE (QYHKIIMOHUPOBAHHE
YCTPOICTB KOHTpPOJIsT 301 1 Y30 He oKa3bIBaeT BIMSIHHS HA PaboTy KaXKIOro U3 STHX
YCTPOUCTB.

Ipumeuanus pedaxmopa.
1) Cm. npumeyanue 1) 1 enage 5.2.1.

2) Cemu cucmemvr IT 6 omevecmeHHOU NPaKmuKe UCNOIb3YIOMCA 8 CHEYUATHBIX IIeKMPOYCMAHOBKAX C NOGbLULEe-
HHbIMU MPebO6AHUAMU K 630NACHOCMU, HANPUMED, 6 WAXMAX.

3) Haubonvwias eenuyuna conpomuenenus 3a3emisioweco YCmpoucmea O OMKPbIMbIX NPOGOOAUUX dacmell
onpeoensiemesi no gopmyne (1), 20e émecmo eeauyunvl la ciedyem noocmasums 3naverue geauyunsl Id.

4) 30ece umeemcs 6 6udy cayuail, Ko20a cés13b C 3eMaell BCex OMKPbIMbIX NPOBOOAUUX YACMEl OCYUeCmEIsiemcs
10CPeOCMBOM COCOUHEHUS C 3AUUMHBIM NPOGOOHUKOM. TIpu Smom onpedensemcs noiHoe COnpomusneHue yenu
3amvikanus, kak 0as cemu cucmemvt TN, ucnonw3ys pacuemmvle gvipasicenus uz cmanoapma MOK 60 364-4-41.
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5.3. Hepocrarku 3alidThl OT CBEPXTOKOB B YaCTH
o0ecneyeHHs JIEKTPOOE30MACHOCTH

3aruTa OT CBEPXTOKOB, Ucrojb3yeMast B ceTsix ciucteMbl TT, TN u IT, B uact obecrieueHus
3JIeKTPOOE30IIaCHOCTH UMEET PsiJl TEXHUIECKHUX HEOCTaTKOB. HeKOTOpbIe N3 HUX MPUBEEHBI

HIDKE:

a) B psfie CITy4aeB MPUXOAUTCS OIPaHUYNBATH MOIIHOCT TOTPEONEHHS 3MIEKTPONPHEMHUKOB
I TOTO, 4TOOBI 0OECTIEYNTh HYKHOE CONMPOTUBIICHHE 3a3eMIITIOIIEro yeTpokicTea R, mimm
TIOJIHOTO CONMPOTHBJIEHHS LIETH 3aMbIKaHus Zg;

0) ecnu 3HaYeHHA Zg WM R, B MECTe MOBPESKICHUST HEOCTATOYHO MaJIbl, TO HA OTKPBITBIX TIPO-
BOJISILIUX YACTSX MOXKET MOSIBUTHCS OTACHOE HaNpshKeHHe MpuKkocHoBeHus. [Ipu HeGombIoM
3HAYEHNH TOKA TOBPEXKIICHHS BpeMsl OTKITIOUEHHS BENIMKO. B TeueHne 3Toro BpeMeHH Ha OT-
KPBITOH MPOBOJAILIEN YaCTU IPUCYTCTBYET OIIACHOE HANPSLKEHNE PUKOCHOBEHMUS, A 3alLUTHBIN
MIPOBOJTHHUK OCYIIECTBIIAET BEIHOC MIOTEHIIMANIA HA IPyTHe OTKPBIThIE MPOBOJIAIHE YaCTH;

B) B ceTsx cucteMbl TN-C Ha OTKPBITBIX IPOBOASLINX YACTAX HOSABIACTCA (pa3HOE HANPSDKEHUE
B CIIydasx:

— 3ameHb! ipoBoaHKKa PEN Ha da3Hblif;
— oOpsIBa poBoHUKa PEN;

T') IPH 3aMEHE alnapara 3aIl|Thl Ha afmapar ¢ GOJIbIIMM HOMHHAIEHBIM TOKOM, BBITOJTHEHHOM
HEKBaTU(HUIMPOBAHHBIM NIEPCOHAIIOM, BPEMsI OTKIIFOUECHHUS ITOBPEXKACHHOTO Y4acTKa MOXKET
HPEBBIIIATh JOIYCTUMOE, JIMOO OTKIIIOYEHHE MOXKET BOOOILE HE IPOU30UTH;

JT) 3aIUTa OT HEMOCPEICTBEHHOTO MPUKOCHOBEHHS K TOKOBE/YIIMM 4acTAM He 00ecreqHBaeTCsL.
BeimnosnHeHne TpeboBaHui, 00SCTIEYNBAIOIINX IEKTPOOE30MacHOCTh B ceTu cucteMsl TT,

MOCPEZICTBOM TNPEAOXPAHUTENEH M aBTOMaTHUECKUX BBIKIIFOUaTeNell MpakTUdecky Hepeanu-

3yemo. [lo3ToMy B Takux ceTsx JomkHbI uenomb3oBathes Y30. B cersix cuctem TN u IT ¢ BBene-

HUeM B feictBue crangapra MOK 60 364-4-41 yxectouarorcsi TpeOOBaHMSA K BpeMEHU

OTKJIFOYEHHS 3allUTHBIMH alfapaTaMy TOBPEXIEHHOTo yuyacTka ceTu. [l ciydaeB, koraa

peamzalysl yBEIMUEHUs CEYeHHMi! MPOBOJHHMKOB 3aTpyAHEHa, CTaHIApT YeTKO OMpeesseT

aNTbTEPHATHBHBIE PEIIICHHS:

— UCTONB30BaHNe JOTIOHUTENBHOTO YPAaBHUBAHHS IOTEHINANIOB, TIPU BBINOIHEHNN KOTOPOTO

JIOITyCTHMOE BPEMsI OTKITIOUEHUSI YBETHIUBACTCST;

— ucnonb3opanue Y30,

5.4. YpoBHM 3a1LIUTHI

Jlns obecrieyeHus 31eKTPoOE30MACHOCTH B CIOXKHBIX YCIOBUSAX (BaHHBIC M JyIIEBbIE
MOMEILCHHS, CTPOUTEIIbHBIC IIIOLIA/KH, CEIbCKOE XO34HCTBO U T. JI.) KPOME 3allUThI OT
CBEPXTOKOB, OOBIYHO MPEIAraroTCs elle TPU BapUaHTa 3aIlUThI:

— JJIEKTPUUYECKOEe Pa3fIeleHne Iemei;
— cructeMa 0e30IaCHOTO CBEPXHHU3KOTO HAMPSKEHHUS;
— JIOTIOJIHUTENBHAS 3AIIMTa OTKPBITBIX IPOBOIAIIMX YacTei ¢ momompio Y30 ¢ I, <30 MA.

Tpumeyanue peoakmopa.

1) B coomsemcmauu co cmandapmom MOK 60 364-4-41 6 cemsx cucmemor TN-C V30, ynpasisiemvie ougghepen-
YUATIbHBIM MOKOM, NPDUMEHAMbCS He OOJIJICHBL.
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o npaxTiaecknM cooOpakeHISIM (B CITydasix, KOT/Ia 3TO TMO3BOJIFOT TPEOOBAHMS SMEKTPOOe3-
ONaCHOCTH), KaK NPABHIIO, BRIOUPAIOT HAMMEHEE CIIOKHYIO B PEaT3allii MePY — YyBCTBUTENIBHOS
VY30. BakHO MOIYEPKHYTh, YTO HOTpeOIIsieMast IIPH 3TOM MOLLHOCTb IEKTPOIPUEMHHKOB OTpaHH-
YMBACTCSI JIMIIH BEIOPAHHBIM 3HaUYeHHEM HOMUHAIBHOTO Toka ¥Y30.

MesxayHapoHbIe HOPMBI ONPEJIEIIIOT OCHOBHYIO 3aIUTY (TI0-aHTIIMHCKH basic protection)
KaK 3alIUTy TOKOBEIyLIUX yacteil. OTka3 OCHOBHOM 3aIlUThl MOYKET IPOU30UTH MPH OBPEXK-
JICHUX 00OJIOUKH, N30JISLMH WM B CIy4ae HAIMYHS BO3MOKHOCTH IPUKOCHOBEHHS K TOKOBE-
JyLIMM 4acTsM, HallpuMep, W3-3a OTCYTCTBHS 3aKPBIBAIOLIE MaHEeI!, H30JIALHOHHOM Iepero-
poxnku u T. 1. [y obecrieuenHus 31eKTpoOe30acHOCTH B CIyyae OTKa3a OCHOBHOM 3alllUThI
HCIOJIB3YeTCsI 3aIliTa IIPH MOBPEKAeHHH (ITo-aHrmiicku fault protection). Eciu mpu aTom nc-
TMOJIB3yeTCS 3aIUTHBIN MPOBOHIK, TO PEYb HET O 3aIIHTe OTKPHITHIX MPOBOISAIINX YacTeH,
KOTOpBIC B HOPMAJIILHOM PEXXUME HE HAXOJATCS IO/ HaNpspKeHHeM. Eciu 3anuTHeIi mpoBo-
HUK JUIs 00€CIIeUeHHs 3aIllUThl He UCTIONBb3YyeTcs, TO IPUMEHsieTcst 00opynoBanue kiacca 11
WIN C PaBHOLICHHOH M30JALMEH, CHCTeMa Oe30MacHOr0 CBEPXHHM3KOTO HAIPSHKEHHMS, JIHOO
JJIEKTpUUEcKoe paszieseHue rerneid. Ho ombIT nokasai, 4to ¥ 3alyTa py MOBPEKICHHH MOXKET
OTKa3aTh. [103TOMY Il CHIDKEHUS pUCKa AJIEKTPOIOPaKEHHS JODKHA IPUMEHSTHCS IOTOM-
HUTeIbHas 3amuTa (mo-anrmiicky additional protection). IIpr 5ToM MOXXET HCTIONB30BaTHCS
JIOTIOJTHUTEIIbHAS CHCTEMA yPABHHBAHHS IOTCHIMAIIOB, 000PY/I0BAHHE C YCHIICHHOMN M30JsILHei
6o Y30 c I, <30 MA.

Ha puc. 9 B kauecTBe IprMepa NPEZICTABIeHa CXeMa TPEXyPOBHEBOH 3aIIUTHI LIS C HCTIONb-
30BaHUEM 4YyBCTBUTENBHOrO Y30.

I — nepeeiii ypoeenv — ocHOBHas

L1 L1 3allUTa HOCPEICTBOM H30I1s-
wn (4, 5),
PEN N )
II — eémopoii yposenv — 3ammra

npu nospexennu (3, 1),

III — Tperuii ypoBeHb — IOMOIHH-
TeNbHAsl 3allUTa IOCpe.-
crom Y30 ¢l <30 MA (2);

1 — aBTOMAaTHYECKUH BBIKIIOYA-
TeJIb — 3AIUTA OT CBEPXTOKA;

2-Y30cly, <30 MA;

3 — 3aIUTHBINA IPOBOJHHUK;

4 — craupoHapHoe 000pyJ0BaHHE
3alUTHI Kiacca [;

5 — mwTencenbHas po3€eTKa;

6—Y30 tuna S ¢ I, <300 MA
IUISL CEJIEKTUBHOM 3aluThl
LEIH U 3a1IUTBI OT I10XKapoB,
BBI3BAHHBIX HAJIMYUEM TOKa
YTEUKH.

Puc.9 Cxema TpexXypOBHEBOI 3alIUTHI LETTH
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BaxxHoii 0cO0EHHOCTBIO UyBCTBUTENIBHOTO Y30 sIBIISIETCS CIOCOOHOCTD HAJIGKHO 3aILUTHTD
OT 3MIEKTPONOPAKEHHS CO CMEPTETBHBIM HCXOIOM MPH OTKa3€ JPYTUX 3alMTHBIX Mep. [Tostomy
OYeHb XOpOLIeH KOMOWHAIMEH, C TOUKH 3peHHs] 00ECIICYCHHsI BBICOKOIO YPOBHS JIEKTPOOe3-
OIaCHOCTH, SIBJISIETCS IPHMEHEHNE YIeKTPHYEcKOl LienH ¢ 00opyoBaHueM Kitacca I, 3anmrmeHHon
gyBcTBuTENbHEIM Y30, Takoe pemieHne oOecriedrBaeT 3aIlllUTy TPH TOMOIIM JBOHHON Win
PaBHOLICHHOH € M30JISIINY, a TaK YKe 3aIlUTY IPH HOBPEXICHNN THOKOTO IIPOBOIHIKA K 000Dy I0-
BAHHIO U 3NIEKTPOIPOBOJIKH B IIETIOM.
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6. IPUHLUII JEHUCTBUS U TPEBOBA-
HUSA K INIOAKJITIOYEHUIO Y30

TpeboBanus k Y30 moapoOHO paccMOTPEHBI B COOTBETCTBYIOLIMX MEXKIYHAPOIHBIX
crangaprax MOK 755, MOK 61008, MOK 61009 u npyrux HOpMaTUBHBIX JOKYMEHTAX.

6.1. Ilpunuun xeiicreusa Y30V

Y30 cocTouT U3 CyMMHUPYIOIIEro TpaHc(hopMaTopa TOKa, YyBCTBUTEIFHOTO OTKITIOYAIOIIETO
pere, MeXaHM3Ma OTKIIIOUEHHs C KOHTAKTHOM cucTteMoil u mernu koHTpons (puc. 10). Uepes
OKHO TpaHc(hopMaTopa ToKa MpoIycKatoTest Bee padoune nposoxuuku (L1, L2, L3, N). Ecin
3a MecToM ycTaHoBkH Y30 OyzeT mpoTeKaTh TOK B 3MITFO HJIM B 3alUTHBIA MpoBOAHKK PE,
HaIpuMep, B CIIydae 3aMbIKaHHs Ha KOPITYC FITH CITyYaifHOTO IIPUKOCHOBEHHMS YeJIOBEKa K TOKO-
BEJyIIed JacTH, BEKTOPHAs CyMMa TOKOB B PabOuMX INPOBOJHHKAX, NMPOITYIICHHBIX depe3
TparcdopMaTop Toka, OyAeT UMETh 3HAUCHHE OTIANYHOE OT HYJISL, TO €CTh MOSBUTCS T PepeH-
LuanbHbI Tok. Hamune muddepeHimansHoro Toka 00ycnaBIMBaeT MOSBICHHE 3JIEKTPOIBU-
XKyIlel CHIIbI BO BTOPHYHON 0OMOTKE TpaHcdopMmaTopa ToKa, KOTopasi HOCPEACTBOM OTKIIO-
YaroIIero penie MPUBOANUT B ISHCTBHE MEXaHN3M OTKIIOUeHHs. Takum o0pa3oM, MPOMCXOIUT
OBICTpOE OTKITIOUEHHE IOBPEXKIEHHOI YacTH ceTh. B cooTBeTCTBIM C IepBhIM 3aKoHOM Kupxroda
HopMarbHast pabota Y30 obecriednBaeTcs M IPH HeCHMMETPIIHO# Harpyske. To ske camoe nveet
MECTO TIPY HETMOJIHOM YHCJie pabodnX MPOBOAHHUKOB (Tpex(asHble SIEKTPOIPUEMHUKH Oe3
npoBojHKKa N).

PaGoTa OTKIIIOYAIOIIEro pelie ¢ MOCTOSIHHBIM MarHuToM (puc. 11) ocHOBaHa Ha NPUHITMIIE
CYIEepIO3UIMH (HAJOXKEHMS) JBYX MArHUTHBIX IOJI€H: MarHUTHOTO IIOJS IIOCTOSHHOT'O
MarHuTa ¥ IIepEeMEHHOT0 MAarHHUTHOTO IIOJIS, CO3JaBaeMOro YIpaBJAIOIed 0OMOTKOI
(xaTymikoit Bo3OyxaeHus ). [Ipn BrtodeHHBIX KOHTaKTax Y30 SKOph pesie MPUTSIHYT K SIpMy
KaTyIIKH BCJIEICTBHE IEHCTBHS MArHUTHOTO IO IIOCTOSHHOIO MarHura. IIpoTBo-
JIeHCTBYIONIAs CUJa PACTSHYTOW NPYXKUHBI HalpaBieHa Ha OTTAruBaHue sikops. Ilocne
TIOSIBIICHUS Ha YTIPaBILIIOIIeH 00MOTKe 13-3a HAIM4Hs AU(dEepEeHIHAIBHOTO TOKa, AIEKTPO-
JBIDKYILEH CHIIBI IPOMCXOANT HAJIOXKEHHE IIOCTOSTHHOTO U IEPEMEHHOT0 MarHUTHOT'O MOJISH.
B omnpezneneHHbIi MOMEHT OTPULIATENHHOTO HOJTyTIEpHO/Ia EPEMEHHOTO TOKA B YIIPABJIIIOIIEeH
KaTyIIKe IPH TIPEBHIIICHNH BETNIHHBI TU((epeHIaIEHOTO TOKA 3apaHee YCTAHOBIEHHOTO
3HAYEHUsS, Pe3yIbTUPYIOIIAsi SHEPTHsI MATHUTHOTO TIOJIST OKaXKETCSI MEHBIIIE MOTEHIIHAIBHOM
SHEPTUH MPYKUHBI, YTO BBI3bIBAET MIHOBEHHOE OTIMAJECHHE SIKOPSI, BO3AEHCTBYIONIEr0 Ha
MEXaHH3M CBOOOJIHOTO PacLEIUICHHs, U pa3MbIKaHHe KOHTAKTOB. [IOBTOpHOE BKIIOYEHHE
HPOM3BOANTCS BPYYHYIO P HOMOIIM py4KH yrpasieHus. [lorpebisiemas momHocts Y30
TIpH €r0 cpabaThIBAHUU COCTaBIAET 0KoJo 10 BT, 4To BO MHOTO pa3 MEHBIIE, YeM MOKHO

Ilpumeuanue peoaxmopa.

1) B oannoti enase onucan npunyun pabomsr Y30, DYHKYUOHATLHO HE3ABUCUMBIX OM HANPANCEHUS NUMAHUA.
Omuuuus 6 KOHCMPYKYUY PYHKYUOHATLHO 3A6UCUMbLY, A MAK Jice YCIOBHO 3A6UCUMBIX 0Nt HANPAJICCHUS NUMAHUS
V30 paccmompenui 6 enase 7.
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OBLIO OBI IOCTHYB, HCTIONB3YS OOBIYHYIO KOHCTPYKLIHIO PENie C BTATHBAHIEM SIKOPS B KaTYIIKY.
KoHCTpyKIus OTKITIOUAIONIET0 pesie MO3BOMISIET MOy IUTh 3HAYSHHS TOTPEOIIsIEMOI MOIITHOCTH
oxkos10 50 MkBT. OtHaKo npu TakoM 4yBCBUTEIHHOM UCHIOJIHEHUHU HE JOCTUIAeTCs JOCTAaTOuHAs
JIONTOBPEMEHHasl AKCILTyaTallMOHHAS Ha/Ie)KHOCTb.

W3 npurmimna neficteust Y30 criemyert, 9To B Cllydae KOPOTKOTO 3aMBIKAHUS MEXTy pado-
ynmu nipoBogHuKamu (6e3 3emun) Y30 He cpabateiBaeT. He mpoun3oiineT oTKIII0OueHNE
U B CITydac BO3HHKHOBEHHMS TOKa meperpys3ku. Takum obOpazom, Y30 He crocoOHO KBamidu-
LMPOBATh HATTMYHE MEPErPy3KH UM KOPOTKOTO 3aMBIKAHHs, TPU KOTOPOM TOK MOBPEXKICHHS HE
IPOTEKAET IO 3eMJIC WM 3aILUTHOMY IPOBOJHUKY, KaK aBapHHHOE COCTOSHUE CETH.

B cBazu ¢ tem, uro Y30 He 3ammuiaeT Lenb OT CBEPXTOKOB, 3Ty 3aILUTY JOJDKHBI
o0ecneynTh JOMOIHUTENBHO YyCTaHABIMBaeMbIe (00ABOYHBIE) NPENOXPAHHUTETH WIN
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SN me— L3
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3awumHble npegoxpaHumenu
L L)« MexaHusm omkaioyeHus
KoHmponbHas kHonka
TECT Omkaoyatoujee pene

Pesucmop

Llens 3agepxku — Y30 muno8 [G], [S]
(02paHuyumensHbie guogsl — Y30 muna[—])
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mpaHcpopmamop
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Puc. 10 IlpuanunuansHas cxema nogxmodeHus Y30 (cets cuctemsl TT)
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ABTOMATHYECKHE BBHIKIIOYATEIH, NIPUYEM 3HAUCHHE WX HOMUHAIBHOTO TOKAa YKAa3bIBacT
nzrotoButenb Y30. [lapamerpsl 106aBOYHOTO MPEAOXPAHUTENS MM aBTOMATHUECKOTO
BBIKJIFOUATENIs] OIPEASIAOT yeToHunBocTh Y30 K KOPOTKOMY 3aMblkaHuI0. [ToaTomy mis
xapaktepucTHku Y30, B 4acTH BO3JEHCTBUSI Ha HETO TOKOB KOPOTKOT'O 3aMBIKAHHUS, 4aCTO
yIoTpeOsIoT Goee TOYHBIA TEPMHH — YCIOBHAs YCTOMYHMBOCTH K KOPOTKOMY 3aMBbI-
KaHUIO (cM. TaaBy 9). JIpyrum pemieHneM mpoOiaeMsl sSBiseTcs ucmonszopanue Y30 co
BCTPOEHHON MaKCUMaJIbHOM TOKOBOW 3allIUTOM.
3ameuanue.

Heobxooumo  pasziuuams  08a  NOHAMUA: — HOMUHANbHGIL — OMKIIOYAIOWUL
oughgpepenyuanvuviii mox u nomunanohuiii mox Y30. Onpedenenue smux mepmunos
npugedenvl 6 Hauane knueu 6 pasoene “‘Tepmunvl”.

6.2. TpeOoBanus K noakIK4YeHH0 Y30

ITpu MoHTaxe Y30 DOKHBI OBITH BBINOJIHEHBI CIIEIYIONINE YCIOBHS:

a) 3allHIIaeMble OTKPBITHIE MPOBOJSIIHME YaCTH IOJDKHBI OBITH IIPUCOETMHEHBI K 3aIIUTHOMY
IIPOBOJTHHKY

0) 3aIUTHBIE TPOBOIHUKY BEIOUPAIOTCS B COOTBETCTBHH co cTanxapToM MOK 60 364-5-54;

B) Yepe3 OKHO TpaHC(OpPMATOpa TOKA JIOIKHBI OBITH IPOITYIIEHB BCe HEOOXOIMMBIED C TOUKH
3peHus HOpMaIbHOTO (yHKIHOHHpoBaHUs Y300 paboune npoBoaHUKH (cM. puc. 13);

r) Y30 [0mKHO OTKIIIOYATh Bce pabodne NPOBOAHUKY 3alUIAEMON LEeMH;

Hacmpotika
, x 4yBcmBumenbHocmu 2%
CD [TocmosHHbIl <> [locmosHHbIl
[pyxuna y/ MagHum y/ MagHum
BN <
J <> S
>
> i
| he i
| <\ |
| |
I
I I
NLIY
Skopb - S — 5
A MagHumHbid |
x NOMOK KamywKu i
I
I
I
I
|
Kamyuwka > i
Bos6yxgeHus | Spmo

Kamyuwku

Puc. 11 Ortkirouaromee pele ¢ MOCTOSHHBIM MarHATOM.
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1) gyepes okHO TpaHcdopmaTopa Toka Y30 mpomyckaTs 3amutHbI npoBoaHuK (PE, PEN) e
CIIETyET;

€) [10 BBeZIeHUs B dKcIuTyaTaruio Y30 J0KHO OBITh HCIIBITAHO, a B IIPOLIECcCe IKCIUTyaTalluu
€ro COCTOSHHE JOJDKHO TIePHOUIECKH KOHTPOINPOBAThCs (00BbIYHO pa3 B 1-3 mecsiia).
[IpuBeieHHBIE yCIIOBYS SBIISIOTCS OOIMMH IS BCEX THUITOB CHCTEM 3a3EMIICHUS SJIEKTPH-

gyeckux cereil. [Ipn ncrons3oBanuyu ceti cucteMsl TN B OOJIBIIMHCTBE CTPaH HE TpeOyeTcs

OTKITIOUEHHE HyJIeBOro padodero npoBogauka (N), Tak Kak ero MOTeHIHAaI 0YeHb OJIN30K

K HoTeHImany 3emin. Y30 ¢ IpsMbIM OTKITIOYEHUEM BCET/Ia Pa3MbIKAIOT M POBOJHUK N.

3ameuanue k nynkmy 2"

B cemax cucmem TN-S u TN-C-S mynesoii pabouuii npogoOHUK OMKTIIOHAMbCS He
Q0ICeH, ecu OH HAXOOUMCS HAONCHO HA NOMeHyudne 3emiu (Clogo , HAOeHCHo
o3nauaem, 4mo Hanpstcenue NPUKOCHOBEHU. HA OMKPLIMOU NPOBOOsWeli Yacmu npu
NOBPENCOeH UL UL NEPEKPLIMUL U30TSYUL He OYOem npesbluamp OOnYCIMUMoe 3HA4eHUe
U,). s obecneuenus smozo mynegoil sauumnbvlil nPOGOOHUK Cledyem 3a3eMIsmb KaK
MOHCHO 6 bonbutem Koaudecmee mecm. Hyneeoi pabouuil nposoonuk 0ondicen umems
uemkoe eHewiHee omuuue (Yeemoeoe). Bvinoinenue ykasaHHbIX biuie mMpe6osaHull
noseonsiem 6vi200HO ucnoab3oeams Y30 ¢ Henpamvim omiioueruem (puc. 13), 2oe
Mo2ym  Oblmb  npuMeHeHbl MpPexnonlocHble nPeOOXPAHUMenu Uil dAmoMamuyecKue
8bIKTIOUAMe.
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7. TUIIOUCITIOJIHEHHUA Y30

Knaccudpuxanus Y30, ympasiasteMbrx auddepeHnHanbHBIM TOKOM, MOXET OBITH

MPOU3BEJICHA CIEAYIONIM 00pa3oM:

— COMJIACHO Croco0y MOHTaxa (pHc. 12): 11 PUKCHPOBAHHOTO MOHTAXKA B PACIIPEACIUTENb-
HBIX IIMTaX ¥ MOOWJILHOTO MOHTaXa (afanTepsl IS IITETICENBHBIX PO3ETOK);

— coracHo (h)YHKIMOHAIBHOW 3aBHCHMOCTH OT HAIPSDKCHUS TUTAHMUS:

FI - ¢yHKIMOHAIBEHO HE3aBUCHUMBIE,
DI - ¢yHKOHMOHATBEHO 3aBUCHMBIE,
HFI — ¢pyHKIMOHANBHO YCIOBHO 3aBUCUMBIE (CM. IIaBy 7.4);

— COIIACHO KOHCTPYKIIMY MEXaHU3Ma OTKITIOUEHHS: C TIPSIMBIM OTKIIFOUEHHUEM (MEXaHH3M OTKIIIO-
YEHUSI SIBIISCTCS COCTABHOW YacThio Y30) U HeMPsIMBIM OTKITFOUCHHEM, IPUHIATHATTBHAS CXeMa
KOTOpPOTO IIpeJcTaBlieHa Ha pHc. 13 (B KadecTBe JIETEKTOpA HCIOIB3YeTCs CyMMHPYIOLIHI
TpaHc(hopMaTOp TOKA, AHATI3aTOPa — OTKITIOYAOIIEE Pelie, OTKIIFOYAOIIETO YCTPOHCTBA — KOH-
TaKTOP WJIM AaBTOMATHYECKHI BBIKITIOYATENb);

— COTJIACHO YHCIY MOJIOCOB: IBYXIOMIOCHBIE M YETHIPEXIIOMIOCHBIE (CM. rinaBy 7.1);

— COIJIACHO BBIIEPKKE BPEMEHH IPU OTKIIFOUCHHH: 0€3 3aJepXKKU cpabaThIBaHU, C 3a1EpiK-
Ko cpabatsiBanust — TUI G, ¥ CENEKTHBHBIE — THI S (CM. T1aBy 7.6);

— COTIJIACHO BUY 3alIUTHI OT CBEPXTOKOB: 0€3 BCTPOCHHOI MaKCUMAITLHOW TOKOBOM 3aIlTUTHI
H CO BCTPOCHHOH MaKCHMaJIbHOI TOKOBOW 3aIIUTOH (CM. IiiaBy 9).

Hioxe paccMoTpeHs! HekoTopsie Tunoncronaenus Y 30.

a — 11 GUKCHUPOBAHHOTO MOHTa)Ka 0 — 11 MOOMIIBHOTO MOHTaXa

Puc. 12 Braemmnuit Bun Y30 w1 GUKCHPOBaHHOTO M MOOMIIBHOTO MOHTaXa
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Puc. 13 CrpykrypHas cxema Y30 ¢ HENIPSMBIM OTKITIOYEHHEM.

7.1 Yncjao nmojawcoB

Kak Obu10 otMeueHo panee, Y30 10 KOHCTPYKTHBHOMY BBITIOTHEHHIO JICTATCS HA IBYXIION-
IOCHBIE, KOTOpbIE TpeJHa3HauyeHbl i 3anmTel B ogHodasHpix memix (L, N), u uerbipex-
TIOJTIOCHBIE, HCTIONb3yeMble B Tpexdasubix cersx (L1, L2, L3, N). CxeMbl ABYXIIOIIOCHBIX
U 4eThIpexnomocHbIx Y30 mpencraBieHbl Ha puc. 14.

3ameuanue.

Ecnu nynesoii paboyuii npogodnux He ucnoavzyemcs, mo k Y30 nookuouaromes
monvKo asmvle npoeoonuku. lpumenenue uemoipexnonocrnozo Y30 603moxcHo u 6
08YXNPOBOOHBIX cemsx. B amux cayuasx ona obecnevenus yHKYUOHUPOBAHUS yenu
xoumpoas (¢ knonkoi “TECT” u oepanuuumensuvim conpomuenenuem) Heobxooumo
NPasUIbHO NOOKIIOUUMb NPo8oOHUKU cemu K 3adxcumam Y30. B obwem cayuae
PeKoMeHOyemcs. NOOKIIOUAmb K 6XOOHbIM 3ANCUMAM NOJIHOe HYUCLIO paboyux
nPOBOOHUKOS, Oddice ecau Oaid NUMAHUs INEeKMPOnompeoumens UCHOIb3Yemcs
MOILKO 4acmb U3 HUX (HANpUMep, He UCNOoIb3yemcs nposoOHUK N 015 NOOKII0UeHUs
ACUHXPOHHO20 08u2ames). Imo camviii NPOCMOU CROCOH UCKIIOUEHUS. OWUOKU npu
obecneyenuu QyHKYUOHUPOBAHUA Yenu KOHMPOA.

7.2. Temneparypa OKpy:Kaouie cpeabl

IIpuBenenHoe Ha prc. 15 o0o3Ha4YeHHWE YKAa3hIBACT MHUHUMAIBHYIO OTPHUIIATEIbHYIO
TeMIIepaTypy OKpYXKarolllel cpeibl, Ha KOTOPYIO paccuuTaHa KOHCTpykuus Y30. 3HaueHue
Temriepatypsl MuHyC 25°C sBIsIeTcss JOCTATOYHBIM UIs UCHONb30BaHus Y30 B Hapy>KHBIX
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ycTaHOBKax!), KOHE4HO, TP HaJMYMK BBHICOKOH CTENEHM 3alUThl 00ONOYEK KOPITYCOB,
BHYTpH KOTOpbIX ycraHanuBarorcsi ¥Y30. Eciu Ha xopmyce Y30 Takoil OTMETKH HET, TO
YCTPOMCTBO COOTBETCTBYET TPeOOBaHMSM Ul pabOTHI B AMANa30HE TeMIIEpaTyp OT MHHYC
5°C pmo mmoc 40°C. Ecnu Y30 skcmimyatupyercst IpH TeMIepaTrype, 3HaueHHe KOTOpon
HaxOJHTCs BHE paboyvero auarna3oHa, IPOMCXOAUT H3MEHEHHE TapaMeTpoB ycTpoiicTsa. [
VY30, pabotaronux pu TeMIepaType oKpyaromen cpensl 10 MuHyc 25°C, NpuMeHsIoTCs
CrelMaIbHble MarHUTHBIE MaTepuaibl, CTOUMOCTh KOTOPBIX COCTABISICT CYIIECTBEHHYIO
qacTh obmiei crommocty Y30.

a — 2-x nosmocHoe Y30 1 N
=N |
N N
TF I ‘ ﬂ
2 N
0 — 4-x momocHoe Y30 1 3 5 N
s RN
T
2 4 6 N

Puc. 14 CtpykrypHsle cxeMbl Y30 ¢ pa3IUYHbIM YHCIOM MOJIIOCOB

Puc. 15 OGo3nauenue Ha kopiyce Y30, npeHa3HAYCHHOTO
IUTSL pabOTHI TP TEMITEPATyPe OKPY KArOIIEH cpebl
1o munyc 25°C.

Ipumeuanue pedaxmopa.

1) Hmeemcs 6 6udy ucnonvsosanue Y30 6 pationax ¢ ymepeHHvIM KIUMAMOM.
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7.3. HacToTa

Y30 CKOHCTPYMpPOBaHBI A pabOTHI B CETAX IMEPEMEHHOI'O TOKA MPOMBIINIICHHON
4acTOThl, U BCE MapaMeTpbl YCTPOHCTBA COOTBETCTBYIOT 3TOH 4acrote. Kak cnexyer u3
MpUHIMNA PabOTHl yCTPOMCTBA, ISl TMEpPEeHOCca YHEPIHU B CYyMMHpYIOIeM TpaHchop-
MaTope HCIHONb3yeTcs HHAYKTUBHAS CBS3b, apaMeTPhl KOTOPOH B CYIIECTBEHHOW Mepe
3aBUCAT OT 9acTOTHI Toka. Ilostomy mpw xemannu npuMeHnTs Y30 B memsx c Ooiee
BBICOKMMH YacTOTaMH PEKOMEH/IyeM I10JIb30BaThCs KOHCYIIbTAllel H3rOTOBUTEIIS.

7.4. 3apucumocTsb pyHkunoHuposanust Y30 ot Hanps-
JKEHUSI MUTAHUA

7.4.1. Y30, pyHKIHOHAJIBbHO He3aBUCUMbIE OT HANPSKEHU S
nutanus (Y30 tuna FI)

Koncrpyximst u npunnun aeifctust Y30 Tuma FI ormcanst B tmaBe 6.1. CTpykTypHas
cXeMa yCTpOICTBa 3TOTO THUIA MPeICTaBIeHa Ha prC. 16.

YyBcTBUTENbHBIH MexaHu3M oTkmodeHuss Y30 tuma FI ocHamieH MexaHWYecKUM
COOpHHUKOM 3HEPIrHH, B COCTaB KOTOPOTO BXOAMT MEXaHHW3M CBOOOIHOIO PACLEeIUICHHSL.
AKKyMyJTMpOBaHHE MEXaHHYECKOW SHEPTHH, HEOOXOIMMOH ISl OTKIIFOUSHHS, OCYIIECTBILICTCS
IIPH PacTsDKEHUN TPYXKUHBI MexaHm3Ma oTkmodeHus. Cuia, TpeOyemas Ul cpabaThIBaHHS
MEXaHM3Ma CBOOOIHOTO paclerieHnst O4eHb Mana. [lostoMy Uit Toro, 4To0s! 00ecreInTsh
HAJeKHYI0 paboTy MpU OTHOCHTENBHO OONBIINX YCHIMSAX B KOHTaKTHOW cucteme Y30
(0OBIMHO HECKOJBKO KHJIOIPAaMMOB), MEXAHH3M OTKIIOUEHHS JODKEH OBITh KaueCTBEHHO
M3rOTOBJICH ¥ TOYHO HACTPOCH.

Orxioyaroniee pejie ¢ IMOCTOSHHBIM MarHuToM (puc. 11) siBisieTcs IJIaBHOM COCTaBHOM
gacTero Y30 trma FI, Tak kax ero npaBuibHOe (QYHKIMOHUPOBaHIE BHOCHT HanOoJIee BECOMBIH
BKJIaZ B 0OecTieueHre TyBCTBUTEILHOCTH 1 HaieXkHOCTH Y30 B IIeIoM.

HesaBrucnMocTh 0T HApsHKEHKS 3aIUAIIAEMON e SBJsgeTCs npeumyiecTsoM Y30 Tuma
FI o cpaBrenmto ¢ Y30 apyrux THIIOB. VICTOYHIKOM HOTy4eHHs SHEPTUH, HEOOXOIMMOH U1
CpaGaTblBaHI/Iﬂ MEXaHU3Ma OTKJIFOUCHMS, SBJIACTCA TOJIBKO BTOpHYHAs 00MOTKa CyMMUpY-
Io1Iero TpaHchopMaTopa ToKa IpH HAIMYUK B 3aIIUIAEMON IIETTH TOKa, IPOTEKAIOIEero
B 3€MJIIO UM B 3aIIUTHBIH POBOTHIUK. 3HaUSHHE HOMUHAIBHOTO OTKITIOYAIOIIETro quddepeH-
mransHoro Toka Y30 Tumna FI moxer coctaBmsate 10 MA, ofHAaKO 3TO 3HAUYCHHE, KaK ykKe
OTMEYaNoCh paHee, He NPUHOCHT N0 CpaBHEHHMIO ¢ I, = 30 MA, ONIyTMMOrO NOBBIIEHHS
YpoBHs 6€30macHOCTH (CM. pHC. 5).

7.4.2. Y30, pyHKUHMOHAJIBLHO 3aBHCHMBbIE OT HaNPSAKEeHUs
nutanusa (Y30 tuna DI)

Y30, ¢yHKIHOHAIBFHO 3aBHCHMBIE OT HamNpsDKeHHs nurtaHus tuma DI, comepxkar
SNIEKTPOHHBIH YCHIMTENb, KOTOPBIA CIYXHT U YCHWIICHUS W aHAIU3a BEIMYHMHBI
HanpsOKCHUs Ha BTOPUYHOW OOMOTKE CyMMHpYIOIIEero TpaHcdopmaropa Toka Ipu
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BO3HHKHOBEeHUH A pepeHnnansHoro Toka. CtpykrypHas cxema Y30 tuma DI mpencras-
JieHa Ha puc. 16.

Pene, nutaemMoe OT yCUITUTEIISI, HE TOJDKHO MMETh TAKYIO BHICOKYIO UyBCTBUTEIIBHOCTD, KK
orkmroyatoriee pene Y30 tuma FI. MexaHu3M OTKIIIOUEHHS! TakoKe MOXKeT OBITH Oolee
TpyOBIM U IIOXOXHM 10 CBOSH KOHCTPYKIMH HAa MEXAHN3M aBTOMAaTHIECKUX BBIKIIFOUATENCH.

L1 L2L3 N 4 L1 L2L3 N 4
[N w |- RN =
3 L,
PMA A
j 2
Fl —T 1 DI
| F—‘
L1 L2L3 N
] .
/3
A

2 5 HFI

FI: 1 - cymmupyromuii TpaHchOopMaTOp TOKA, 2 — AIEKTPOHHAS LIeMb 3aJIepxkKu 111 THIOB G 1 S,
3 — otkirouaromniee pene (PMA — permanent magnet ausloser); 4 — 4yBCTBUTEIIBHBIN MeXa-
HH3M OTKIIIOYCHHS;

DI: 1 —cymmupyroumii TpaHchOpMaTop TOKa, 2 — HIEKTPOHHASI LIeTIh aHAJIN3a C pene, 3 — AIeKTPo-
MarHUTHBIH ITyCKOBOI MEeXaHH3M, 4 — MEXaHU3M OTKIIIOUCHHS;

HFI: 1 — cymmupyrommii TpaHcgopMaTtop Toka, 2 — 2JIeKTPOHHAs LIeTb aHAIIH3a U LeTIb 33/IePIKKH,
3 — 3JIEKTPOMATHHUTHBIN IyCKOBOI MEXaHH3M, 4 — MEXaHU3M OTKIIFOYCHHS, 5 — MHHHATIOP-
Hoe pere (TUPUCTOP) IS BO3JAECHCTBHS Ha JIEKTPOMArHUTHBIH ITyCKOBOH MEXaHU3M.

Puc. 16 Crpykrypnsie cxembl Y30 Ttumos FI, DI u HFI
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Ot (haKTOphl 00ECIIEYNBAIOT BBICOKYIO 3KCIUIyaTalHOHHYIO HAIEKHOCTh MEXaHHYECKOH
yactu Y30. YuutsiBas, 4yto aHanu3 1uQdepeHIaiIbHOro TOKa OCYIIECTBIISET AIEKTPOHHBIHA
YCHJINTEIb, HKCILTyaTallMoHHast HafeskHocTh Y30 Tuna DI orpannueHa HaeXHOCTBIO 3iIe-
MEHTOB 3JIEKTPOHHOHN CXEMBI, KOTOPbIE IIOCTOSHHO HAXOJSITCS 110]] HAPSDKEHUEM.

V30 Tuna DI gensrcs Ha ase rpymmnbi!):
— Y30, He OTKIIIOYAOLIHE 3AIIHUIIAEMYI0 LeTlb B CIIy4yae HCUE3HOBEHUS HANIPSHKEHHS B CETH;
— V30, oTKIIOYAKOIHE 3aNIAIIAEMYTO TIETb B CITy4ae MCUC3HOBCHHS HATIPSOKEHUS B CETH,

CaotictBo Y30, 3axitouaronieecst B OTKJIIOUCHNH 3aIIUIAeMOH LIeH IPU HCYE3HOBEHUHN
HaIpsDKEHHsT HHOT/IA MCIIOJIB3YeTCsl JUTS 3allliThl OT HOHVDKEeHMs HanpspkeHus. Hanpumep,
onmarogaps ucnons3zoBannio Y30 tuma DI o mrencensHBIX PO3ETOK, perraeTes mpodiema
C MUTaHUEM MEePEHOCHOT0 PYYHOTrO IEKTPOUHCTPYMEHTA, KOTOPBIH OTKIIIOUAeTCs B CIydae
3HAYHUTENHHOTO MTOHIKEHNS HAIPSDKCHUS TINTAHML.

Hopwmbl, kacaromuecs ucnpitaHui, TpedytoT, yto0bl Y30, QYyHKIMOHATIEHO 3aBHCHMbIC
OT HaMNPsDKEHUS MUTaHUS, HAJISKHO paboTaid B peaenax ot 85% no 110% HoMHHATBHOTO
HaIPSUKEHHS.

7.4.3. Y30, pyHKIHOHAJIBLHO YCJIOBHO 3aBUCHMMBbIE OT HaNpsixKe-
Hus nutanusa (Y30 tuna HFI)

3aMeHa TEPHONMYECKOH IPOBEPKH, MPOBOJUMOM C TIOMOIIBIO KOHTPOJBHOH KHOIIKA
»TECT, Ha mHepHoIMYecKyro, HE3aBUCHMYIO OT 4YEJIOBEKa, aBTOMAaTHUUYECKYIO MPOBEPKY,
SIBJISIETCS 3a/[ade], HepelaeMol 0 TEXHHYECKHM M 3KOHOMHYECKHM IpudarHaM. [lostomy
JUISL TIOBBILIIEHNS HafeKHOCTH paboTel Y30 mpemnoxeHo HOBoe perieHue (puc. 16), 3akio-
qaromieecss B MCIOJIB30BaHUH BBICOKOHAEKHBIX DJIEMEHTOB KOHCTpyKImH. CpabaTbiBaHHe
MEXaHI3Ma OTKITIOUECHHS BBI3BIBACTCS HE TIPH TTIOMOIIHU PEJie ¢ MOCTOSIHHBIM MarHATOM, a TI0-
CpPEeACTBOM MOLIHOT'O MIEKTPOMar HUTHOT'O ITyCKOBOr0 MexaHm3Ma, kak y Y30 tumna DI. Dnexrpo-
MAarHUTHBIA ITyCKOBOM MEXaHM3M ITaCCHBEH JO TeX IOp, MOKAa Ha HEro He BO3JCHCTBYeT
3NEKTPOHHAsT LEMb, KOTOpas aHAIM3UPYEeT CHUTHaN, MOJydaeMblii OT CYMMHPYIOIIETO
TpaHchopmaropa Toka. [TnTanue 3Toi ey Takke OCYIIECTBIIETCS OT BTOPHIHOH OOMOTKH
CyMMHpYIOIIero tpancopmaropa Toka. 1103ToMy 31eKTpOHHBIE LETH aHanm3a paboTaroT
TOJIBKO NPH HAIMYUM OINpPEJEICHHOW BEIMYMHBI TH((PEepeHINaILHOTO TOKa, YTo obecre-
YyrBaeT HanboJee BBICOKYIO CTeNeHb UX HajexHocTH. Takue Y30 cormacHo Kiaccuuxamm
cranmapra MOK 755 sBisioTcss (yHKIMOHATIBHO 3aBUCHMBIMHE OT HAIPSDKCHHS MHTAHMSL.
OJHAaKO, YUUTHIBAsI, YTO 3aBUCHMBIM SIBIIICTCS TOJBKO ITyCKOBOW MEXaHH3M U, B OTJIIMUHE OT
Y30 tuna DI, Toneko npu HeGonpmMX 3HaUeHUAX HanpsbkeHus (10 50 B) atu Y30 moxHO
Ha3BaTh YCJIOBHO 3aBUCHUMBIMH OT HAIPSHKEHHS TUTaHUS.

Ipumeuanus pedakmopa.

1) Cywecmsennvim nedocmamxom Y30 smoeo muna aéisemcs He8O3MONCHOCHIb GbINOTHEHUS UM CEOUX (DYHKYULL
npU npekpawjeruy NUManus S1eKMpoHHOU Yenu aHanusd, Hanpumepé 6 ciyuae obpeisa Hy1eeo2o paboue2o npoeoo-
HUKdA.

2) B coomsemcmeuit ¢ 0elicmeyiouumiL 8 HACmosiuee 6pems. omeyec Ml 6p MU YKA3AHUAMU 1O NPUMe-
nenuio Y30 6 anexmpoycmanoskax scunvix soanuti, Y30 0ondicnbl coxpaname pabomocnocoonocms u Xapax-
mepucmuKu npu KpamkospeMeHHbIx (00 5 ¢) nposanax nanpsicerus 00 50% HOMUHATLHO20, @ UCNONL308AHUE 8 YKA-
3annbix 30anusx Y30, asmomamuyecku OmKniouaowux nompebumeeti om cemu npu UCHe3HOSeHUl Ul HeOOnyc-
MUMOM NAOCHUU HANPANCEHUS 8 CEMmU, He OONYCKAeMCs.
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BeIcokast HaIeXKHOCTb OTAENBHBIX 31eMeHTOB Y30 00yCIaBInBaeT BEICOKYIO HAJIEKHOCTD
ycTpoiictsa B nenom. Ecin 1yist panee onmcanHbIX ucnoiHeHHH Y30 BeposTHOCTb HEUCTIPaB-
HOCTH COCTaBJIsIeT OT 3 10 5% B T€UEHHUE JECSTH JIET, TO UCIIONB30BAaHUE PacCMaTpUBAEMOMN
KOHCTPYKIMU MO3BOJIIET CHU3UTH 3TOT MOKa3aTesb Ha Nopsaok. Ha ucnons3oBanuu omnmca-
HHOTO IPHHIUINAIBHO HOBOT'O pellleHus ocHoBaHa KoHCTpykuus Y30 tuna HFI, xotopas ne
MMeeT KOHTPOIIbHOU KHOTIKH ,, TECT*, kak 310 TpeOyercs B crangapre MOK 755. Y30 storo
THUIIA OCHAIIEHO CEPBUCHON KHOIKOH ,,SERVICE®, cimy>xameit Ui mpoBepKH yCTPOICTBA 10
€0 BBOJIA B 3KCILTyaTaluIo, a B JATbHEHIIIEM — I7Ts1 IPOBEICHNUST IEpHOAMIeCcKHX peBu3mii (1 pa3
B HECKOJIBKO JIeT) "),

7.5. UyBcTBUTEABHOCTH Y30 K pa3jiuyHbIM BUAAM
aupdepeHMAIBHOIO TOKA

B psime ciaydaeB B CBSI3M C HCIOJIB30BAHHEM CHIIOBBIX CXEM C ITOIYIPOBOIHUKOBBIMH
3NIeMEHTaMU MPOUCXOAUT HCKaKEHHE KPHBOW MEPEMEHHOTO TOKA, COMPOBOXKIAOIIEECS
POCTOM B HE# TOJIN TOCTOSHHOM cocTaBiusttorie. [Ipu npumenennu Y30 B LEISIX ¢ MOIIHBIMU
MOTPEOUTEIAMHI HEOOXOANMO aHATU3UPOBATH KPUBYIO TOKA, MpoTeKaromero uepe3 Y30,
U BBIOpaTh COOTBETCTBYIOLIMI 3TOM KPWBOIl THI ycTpolicTBa. Yale Bcero nmpuMeHsoT
V30, npenHazHaueHHBIE I TepeMeHHoro auddepennuansHoro Toka (tun AC), pexe —
TS TIEPEMEHHOTO M OJTHOBPEMEHHO JUIS My TbCHPYIOIIETO MOCTOSHHOTO TOKa (Tum A)?.
I'paduyeckne 0603HaUeHNUS, XapaKTepU3yIOKe cooTBeTcTBYIomuUi Tun Y30, mpencra-
BJIEHBI B TA0JIHIE 4 M X MOXKHO HAHTH Ha KOpITyce Kax/10ro ycTpoiicTsa’).

Ipumeuanue peoaxmopa.

]) B coomeemcmeuu c ()Elsz(?nyu{uJ*tll 6 HacmosAwee epems omedecmeeHHbIMU 6PEeMEHHbIMU YKA3AHUAMU NO
npumenenuio Y30 6 snexmpoycmanogkax dcunvix 30anuti, mecmuposanue Y30 0019CHO npou3sooumvcs e
peoice 001020 pasa 6 mpu mecsyd. Bosmooicnocme npaxmwtecxoﬁ peanuzayuu 2moz2o mpe603auuﬂ npu
Mmaccosom ucnonvzosanuu Y30 eecoma comrumenvua. Ilosmomy 3aoaua eneopernus Y30 ¢ paccmompernbimu
bLULe CEOUCMEAMU ABTACMCS, 0€3YCI06HO, AKMYATLHOIL.

2) B coomeemcmeuu ¢ Oeilcmaylouumu 8 HACMosuee 6pemsi OmeveCmEeHHbIMU BDEMEHHbIMU YKA3AHUAMU NO
npumenenuio Y30 6 dcunbix 6 YKasauHblx 30aHUAX, KAK Npasuno, 0ondichbl npumensmuocs Y30 muna A. Hemounukom
RYbCUPYIOUSUX NOCIOSHHBIX OUDDEPEHYUATLHBIX MOKOB NPU IMOM AGIIOMCS CIUPAIbHbIE MAUUHDL C PESYIISIMOPOM
CKOpOCU, MeNesu30pbl, MAHUMOPOHbL, peyupyeMble UCIOUHUKU CBemd, NePCOHATIbHbIE KOMIbIOmepsbl U Op.
HUcnonvsosanue Y30 muna AC donyckaemcs monvko 6 06ocHosanmbx ciyyasx. Takoe HopmamueHoe mpebosanue, no
MHEHUIO MHOSUX CReYUAIUCIO8, 5 npedcoesy HbIM U OISl €20 OOOCHOBAHUSL HYJICHbL CHEYUATbHbLE
ucnoimanusi. J{eno ¢ mom, umo Y30 muna AC npumensiiomcsi 6 OonbuiuHcmee Cmpan Mupa 3a UCKTIOYEHUeM
neckonvkux, Hanpumep, Iepmanuu. Ilpu smom Y30 muna AC nadexcno pabomarom 6 mom uucie u 6 yensix
suvlweykasanbix nompedumeneil. Cnedyem makoice ommemume, umo cmoumocms Y30 muna A cywjecmseeno uliue
cmoumocmu ycmpoticme muna AC.

3) Umeromes 6 6udy Y30, usecomosnsemvie 6 coomeemcmeuu co cmanoapmamu MOK.
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Tabauna 4. O003HAYCHHUS, XapaKTEPU3YIOLINE TyBCTBUTEIBHOCTE Y30 K pasindHBIM
Bunam auddepeHunanbHoro Toka (cornacuo cranmapry MOK 755)

O6o3nauenue | Tun CaoiicTBa Y30

AC YyBCTBHUTEIBHO K IEPEeMEHHOMY AU(depeHIHnaIbHOMY
TOKY

suHomy ") mudepeHaTbHBIM TOKaM

UyBCTBUTENIBHO K IIEPEMEHHOMY, IIyJICUPYIOIIEMY IIOCTO-
B SHHOMY U CTJI&)XEHHOMY TIOCTOSTHHOMY?) ¢ depeHImans-
HBIM TOKaM

/\/ A UyBCTBUTENIBHO K IEPEMEHHOMY U ITyJICUPYIOIIEMY OCTO-
MM

7.6. Bpemsi cpabarbiBanus Y30

Ha puc. 17a m306paxeno Y30 st o011iero npruMeHeHusl, OTKIIIOYAIOIIeecst cpasy JKe mocie
BO3ZHUKHOBEHHS TH((PEpeHINAIBLHOTO TOKA, 3HAYCHHE KOTOPOTO MPEBBIIIACT BENHUYMHY,
HeoOxoauMyto Ui cpabateiBanms. Ha puc. 176 n 18 m3obpaxxeno Y30, xotopoe obecrie-
YHBAET ONpEJIETICHHYI0 HeOONBIIYIO 3a/IepKKy cpadaThBaHUsL. JIOCTaTOYHO OHO3HAYHO 3Ta
3a/Iep>KKa XapaKTepru3yeTcsl TEPMUHOM — NpeiebHOe BpeMs HeoTkmoueHus (10 Mc s tuma
G 1 40 Mc s Tvna S). B TeyeHne 3Toro HOPMHUPOBAHHOTO OTpe3ka BpeMeHH Y 30 He JODKHO
cpabartbIBaTh axe rmpu OonbIoM auddepeHimans-HoM Toke. [Tpr KpaTKOBpeMEHHOM HMITYJIbCE
T depeHIaIbHOrO TOKa SHEPrisl UMITyJIbca HeIOCTaTO4YHaA JUIsl 3apsiia KOHJEeHcaTopa JI0
YPOBHSI IIPEZIETEHOIO HAPSDKEHHST ONPOKHUABIBAIOIIETOCS OpraHa, a 3HaYUT He TPONU30HIeT
cpabatsiBaHKe OTKIOUaromero pene u orkmodene ¥Y30. Orxmouenne Y30 tunos G u S
MIPOHCXOJIUT IIPH OTIPEIEICHHBIX 3HAUYCHHSIX BETMIHUHBI U IPOIXODKUTEIEHOCTHY AU PepeHIH-
aNbHOTO ToKa. Llenbio 3aaep Kku cpabaThIBaHHs SBIISETCS YCTPAHEHHE JTOXKHBIX OTKITIOUEHHUH],
KOTOPBIE ABJISUIUCH M 10 CHX ITOP 4acTo SIBJISIOTCS apTyMEHTOM ITPOTHB Hcmosb3oBaHus ¥Y30.

B Tabn. 5 nmpuBeneHs! npeaenbHbIe 3HaYCHHsT BpeMeHU OoTKiIoYeHHs Y30 pazindHbIX

TI/IHOB3).

Tpumeuanus peoaxmopa.

1) Iynbcupyrowuii NOCMOSHHbIL MOK — 80IHOOOPA3HbIE UMRYIbCHL MOKA ONUMENbHOCMbIO (8 Y2Nl06ou Mmepe) He
menee 150° 3a 00nu nepuod nynvcayuu, ciredylowue nepuooUdecKy ¢ HOMUHANLHOU YACMOmMOoll U pasodeieHHble
NPOMENCYMKAMU 6PeMEHU, 6 MeyeHue KOMOPbIX NOCMOAHHbIIL MOK NPUHUMAen 3HaueHue, He npegblulaioujee
0,006 A.

2) Cenadicentuiil NOCMOAHHbLI MOK — NOCMO; il MOK C He HbIMU BOTHOOODAZHBIMU UMIYTbCAMU (KO3Ghehu-
yuenm nynvcayuu ne goiue 10%).

3) Vkasannvie 6 mabn. 5 snavenus omauuaiomes. om npusedennvix 6 cmanoapme MIK 755.
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L1 L2 L3 N L1 L2 L3 N

NN | INININ |
R T R 1 R I R e N
| |
| |
| |
1 1
3
®
14
2 2 1]
B
L1 L2 L3 N L1 L2 L3 N
a — 0e3 3aJIep)KKU cpabaThIBAHUS 0 — ¢ 3a/IepKKOii cpabaThIBaHUS
1 — oTKITIOUArOIIEe pere; 2 — CyMMHpYIOIIIH TpaHC(HOpPMATOp TOKa,
3 — ONPOKH/IBIBAIOLINIICS OpraH; 4 — KOHZIeHCATOD; 5 — BBIIPSIMHUTENb.

Puc. 17 CrpykrypHsie cxembl Y30

1 — pyuka ynpasieHus;
2 — KHOIIKA IIeTTH KOHTPOJIs
(TECT);

3- OTpaHUYUTEIIBHOC CONPOTH-
BJICHHUE LIEITHU KOHTPOJIA;

4 — nenb 3aepKKH cpabaTbiBa-
HUSE,

5 — XOMYTHBIE 32)KHMBI;

6 — KOHIIBI BTOPHYHON 0OMOTKH
CYMMHUPYIOIIETo TpaHchop-
MaTopa TOKa;

7 — cyMMupYyIONIHil TpaHChOp-
MaTop TOKa;

8 — oTKIIIOYaKoIIee pesie B KOp-
myce;

9 — HpoBOJIa NEPBHYHOI 0OMOT-
KH CyMMHPYIOIIETO TPaHC-
(opmaropa Toka;
10 — noBMKHBIE KOHTAKTBI; 11 — HenoABMKHBIE KOHTAKTBI; 12 — nyroracurenbHas Kamepa;
13 — BpallaloIUIACs KOHTAKTHBIH MEXaHHU3M;

Puc. 18 Y30 c 3agepxkkoii cpadarsiBanus (Tuisl G u S)
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Tabauua 5. IlpenenbHble 3HaUCHHS BpeMeHH OTKIOUeHHS Y30 B 3aBUCHMOCTH OT
BEIMYMHBI AU pepennuanbHoro Toka I, (cm. Takxe puc. 19)

Bpemst oTK/II0YEHHS, C, IPH

Tun Y30
" =1, 1,= 2L, =5, | I,=500mA
Jst o61ero
IEI HCIIOIh30BaHUS <0,3 <0,15 <0,04 <0,04

6e3 3aepKKH

C MHHHUMAIIEHOU
3azeprkkoit 10 mc 0,01...0,3 0,01...0,15 0,01...0,04 0,01...0,04

CelleKTUBHOE
IE' ¢ MHHHUMAJIbHOU 0,13...0,5 0,06...0,2 0,05...0,15 0,04...0,15
3azeprkkoit 40 mc

U3 tabm. 5 cnenyer:

— VY30 gns obmero mpuMmeHeHHs: 0e3 3amepkku cpabatbiBanusg U Y30 tima G umeroT
OJIMHAKOBbIE BEPXHME MpEAENbHBIE 3HAUCHHs BPEMEHM OTKItoueHHs. Y30 3THX THUIIOB
JIOJDKHBI OTKIIFOUMTHCS He moxke 0,3 ¢ mocie BO3HUKHOBEeHHs AU(depeHIHAIBHOTO TOKa
[,=1,,, a ycTpoiicTBa cenekTUBHOrO Tumna — He mozxe 0,5 c;

—y Y30 ns o611ero npuMeHEeHHs OTCYTCTBYET HIDKHSISI TPAaHUIA BpEMEHH cpabaThIBaHNS,;

— VY30 c 3agepxkoi cpabaThIBaHMS HMEET ONPEACICHHOS BPeMs HEOTKIIOUEHHUS, KOTAa
YCTpOHCTBO HAXOAUTCSA B COCTOSTHUM oxupanus. OueBunHo, uto Y30 c 3amepkkoit cpada-
TBHIBAHMS MOXHO HCIOJIb30BaTh ISl HCKITIOUEHHS JIOXKHBIX CPabaThIBAHUI MO, BIMSHUEM
KPaTKOBPEMEHHBIX BHELITHUX BO3JCHCTBUH (IIepeHANPSDKEHHH, Pa3IMYHBIX TOMEX, KOMMY-
Taluil AMEKTPONPUEMHHUKOB — CM. TIaBy 13).

K Y30 Tarke npensspisiercs TpeOOBaHIE, 3aKITI0YAIONICECS B TOM, YTO paboduii TruanazoH
cpabaThIBaHUs yCTPOICTBA JODKEH HaXOAUTECA B Tipezienax ot 50 1o 100 mporeHToB HOMHUHATB-
HOTO OTKJIIOYAIOIIETO U HEPEHIMaNTLHOTO ToKa Iy .

[Tapamertp, Ha3bIBaEMBIii ,,yCTOMYUBOCTE K UMITYJILCHOMY TOKY, OIpEeNsieT HauOOMbIIIYI0
BEJIMUMHY MaKCHMAJIBHOIO MTHOBEHHOTO 3HA4YeHWs TOKa (YZapHBIH TOK) B pabodux Ipo-
BOJIHHKaX, Tpu kotopoMm Y30 He nomkHO cpabortate. Hampumep, ecu y Y30 obiero npu-
MeHeHus 0e3 3a/Iep>KKH OTKIIFOYEHHST YCTOHIMBOCTD K MMITyJIECHOMY TOKY coctaBisier 250 A,
TO B CITyYae HATMYXS YAapPHOTO TOKA P KOMMYTAIMH JIEKTPOIOTPEOUTEIS, IPEBHIIIAIOIIETO
YKa3aHHOE 3HA4YCHHE, MOXKET MPOHM3OHTH JokHOe oTKIoueHne Y30. CpabarbiBaHHE IPO-
M30MMIET 13-32 HECHMMETPHYHOTO PACMONOXKEHHS MIPOBOJOB B OKHE CYMMMPYIOLIETO TpaHC-
dopmaropa Toka. OdeBuaHO, uto Y30 ¢ 3a1ep)KKOi cpabaThIBaHHUs OTINYACTCS TOBBIIICHHOH
YCTOHYHMBOCTBIO K YJAPHOMY TOKY B Pa0OUHX IPOBOJTHHUKAX.
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8. CEJIEKTUBHAS PABOTA Y30

CenextuBHOCTS Y30 03HA4aeT, 9TO U3 MOCNIEIOBATENHHO BKIIOYECHHBIX B IIETTh YCTPOHCTB
cpabaThIBaeT TOJIBKO TO, KOTOPOE PACIOI0KEHO OMIDKE K MECTY MOBpEkAeHNsL. Llenb cenexTus-
HOCTH — MCKITFOUEHUE HEXKelaTeNbHbIX OTKII0UeHuH nocneayromux ¥30.

Jlnst obecrieueHrst CENEKTUBHOCTH JIBYX TMOCIIEOBATEIHHO BKITIOUCHHBIX B Iierb Y30 ux
rpajguyeck M300pa)KEHHBIE BPEMs-TOKOBBIE XapaKTCPUCTHKH CpaOaThIBAHUS HE IOJDKHEI
nMeTh 00ImX Touek. Bpems-TokoBble xapakTeprcTiku Y30 pazmmusbx TanoB (G, S u 06-
IEro MpUMEHEHHsI) TipeJicTaBleHb! Ha puc. 19. U3 puc. 19 BumHo, uto pacmosnoxkenune Y30
TUMa S ¢ YKa3aHHBIMH Ha PHUCYHKE MapamMeTpamMy ONMKe K MCTOYHUKY IMUTAHUSI 00ECTICUHT
CENIEKTHBHYIO paboTy YCTPOICTB B CXeMe CeTH, n300pakeHHOit Ha puc. 20.

1An2=30 MA 1An1=100 MA
A

1000
T 500 T \@ \\S] 500
o 300 I\ 300 AN
S I T 200
= N\ |7 1507130 +150
= 100 I AN > [S]
3 ! N 460 "
3 1 N +50
3 40 i ~~T140
S |
: i @
T 10 " 10++10 1 O‘
<5}
& A S o O6racmb HexerameAbHo2o _ _ |
~ ~ omkatouerus gas muna G (mA) -——» [
0
10 15 30 50 100150200 500 1000
‘ ‘ Tok OmK:/lIOlIBHUﬂ lAn , MA —>
Ian1l 2l an1 51 An1

s
@ ----- lan2 2lan2 5l an2
I ----- lpegensi BpemeHu OmMKAIOYEHUS

Izl — CeJIEKTHBHBIM, MUHMMAabHas 3aaepxkka 40 mc;

G — C TOBBIIICHHON YCTOHYMBOCTBIO K YAAPHOMY TOKY, MUHUMAJIbHAS
. 3agepxkka 10 mc;

IEI — 7151 OOIIETO MPUMCHEHHS.

Puc. 19 Bpems-tokoBsie xapakrepuctuku Y30 tunoB G, S 1 001ero npuMeHeHus
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I @ [ An1

‘ |An2
|An3

*—

[@I[1]

,)Ti};—‘ ’—Q:—T—‘ lan1> 3lAn2,3

Puc. 20 Cxema y4acTka CeTH ¢ CEIEKTUBHO padoTaronmmu Y30

s obecriedeHns celneKTHBHON paboTHI MOCIE0BATENbHO BKIIOYEHHBIX B 11enb Y30 Bo
BCEX Cllydasx (HE3aBHCHMO OT 3Ha4YeHHil quddepeHIHanbHbIX TOKOB NP MOBPEKICHHUAX
B CeTH) TpeOyeTCsl BBINOIHEHUE ABYX YCIOBHM:

1. ¥30, pacnonoxeHHOE OMKe K ICTOYHUKY IUTAaHUsL, JOJDKHO OBITH THIA S (CETIEKTHB-

Hoe). [Ipu 3TOM ocTHTaeTCst CeNeKTHBHOCTE 110 BPEMEHN.

2. 3HaueHNEe HOMHUHAIIBHOTO OTKITIOYAIONIETO AU PepeHINATEHOTO TOKa I,,, Tvma S I0IDKHO

OBITH HE MEHEEe YTPOSHHOTO 3HAYCHHS HOMHHATHFHOTO OTKIIOYAIONIEro MudQepeHIrab-

Horo Toka I, , Y30 tuna G nim 061ero NpUMEHEHHS, PACTIOIOKEHHBIX JAJIBIIE OT HCTOY-

HMKa [TUTaHUSA, TO €CTh:
23 1y, [4]

HpI/I 9TOM JOCTUTACTCA CEJIEKTUBHOCTD IO TOKY.
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9. YCTOMUYHUBOCTHD Y30 K
CBEPXTOKAM

9.1. Y30 0e3 BCTPOEHHOI MAKCUMAJIbHOI TOKOBOM
3aIUTHI

Y30 6e3 BCTpOCHHOM MaKCHMAIBHOI TOKOBOI 3aIIUTHI HE 00J1a]aeT YCTONYHBOCTHIO K TO-
KaM KOPOTKOTO 3aMBIKaHU. DTO OOCTOSTENECTBO TPENONpPENENseT 00sS3aTeIbHOE HCIIONb-
30BaHME VIS 3aIMTHI TakuX Y30 IOMOIHUTENBHBIX (HOOABOYHBIX) MPEXOXpPAHHUTENCH M
aBTOMATHYECKUX BBIKITIOUATENeH, yCTaHABIMBAEMBIX CO CTOPOHBI UCTOYHHKA MUTaHUA. Y30
paccMaTpuBacEMoOro Tumna JOJIKHBI OBITH 3alUIICHbI OT CBEPXTOKOB AHAJIOTMYHO TaKUM
KOMMYTAIIMOHHBIM alaparaM, Kak KOHTAaKTOpBI, BBIKJIIOYATeNH, pese u T.1. [Ipu oTkio-
YEeHHH J100aBOYHOTO 3aIIUTHOTO YCTPOMCTBA IT0J] BIMSHIEM KOPOTKOTO 3aMBIKaHHS MOJKET,
KOHEYHO, Tpon30iTH 1 cpabareiBanie Y30, HO He ero MoBpexieHne. B xauecTse mprmepa
BBIOOpa 100aBOYHOTO 3AIUTHOTO YCTPOHCTBA MOTYT CITY>KHTh JJAHHBIE, TIPUBEICHHBIE U3TOTO-
ButeneM Y30 ¢ HOMUHAIBHBIMU TOKaMH OT 16 10 63 A: st obectiedeHns YCI0BHOM yCTOHYH-
BOCTH K TOKaM KOPOTKOro 3ambIkaHus 10 KA TpeOyeTcs ycTaHOBKa 100ABOUHBIX MPEIOXpa-
nureneit 63 A gl/gG (npenoxpaHuTen 0OLIET0 UCIIOIb30BAHUS JUIS 3aLIUTHI AJIEKTPO-
nposoku) Y.

I'pauaeckoe oboznauenne Y30 C yCIOBHOH YCTOMYHMBOCTBIO K TOKaM KOPOTKOTO
3ambikaHus 10 KA mpezacTaBieHo Ha puc. 21.

BwmecTo npenoxpanuteneil A 3aUThI OT KOPOTKHUX 3aMBIKAHHI MOTYT OBITh HCIIONIB30-
BaHbl aBTOMATUYECKHUE BBIKIIOUATENU. B Cliy4ac IIpUMEHEHHNS aBTOMAaTHYE€CKOI'0 BBIKJIIOYa-
TeJls KJIacca CeNIeKTUBHOCTH 32) cornacHo cranaapty MOK 898 BO3MOMKHO 0HOBpEMEHHOE
oOecIieueH e 3aluThl OT Meperpy3Kky M TOKOB KOPOTKOTO 3aMbIKaHus. [Ipy aTOM mpoucxo-
JIAT OTpeeNIeHHOe NOoHIKeHHe yeToiranBocTH Y30 K TokaM KOPOTKOTO 3aMBIKaHMS, TaK KaK
TOKOOTPAaHHYMBAIOIIAs CIIOCOOHOCTh aBTOMATHYECKOTO BBIKIIOYATENST HECKONIBKO HIDKE,
yeM npegoxpanutesst. OIHAKO 3TO HOHMWKEHHE HE CYIIECTBEHHO.

Puc. 21 YcinoBHOe 0003HaUEHNE
V30 ¢ 100aBOYHBEIMU 10000
MPEAOXPAHUTEISIMU.

Ipumeuanus pedaxmopa.

1) 30ecy umeromes: 6 6udy npedoxpanumen, uzeomosnsiemvie gupmoii FELTEN & GUILLEUAME (L — nepsas
OyKea HeMeyKko2o closa ,,leitung* — npoeooka; g — nepeas Oykea aneaulickozo ciosa , general“ — oouee; gG —
npeooxpanument ¢ 3a0epicKoil cpadbamvl8aHus).

2) Cmanoapmom MOK 898 onpedenenvt 3 xnacca cenekmusnocmu. 9em evlute Kidcc, mem MEHbULYIO dHEPSUIO
ABMOMAMUYECKUI GbIKIIOUAMETb NPONYCIUM NPU KOPOMKOM 3AMbIKAHUU. 3HAYEHUe NPONYCKAeMOl Hepeul,
Xapaxmepuszyemoe uHmezpaiom ﬂo/cog/ml L, 3a6ucum 2nagnvim 06pazom om cKoOpocmu OMKmMouerus u S gex-
MUSHOCMU pabomul 0y202aCUmenbHol Kamepb.
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9.2. Y30 co BCTPOEHHOH MaKCHUMAaJIbHOM TOKOBOI
3a1UUTOM

Y30 co BCTPOCHHOH MaKCHMaJbHOW TOKOBOW 3aIIMTON SIBISIOTCS KOMOMHALMEH ABYX
3aIMTHBIX YCTPOHCTB — Y30 M aBTOMATUYECKOTO BhIKMoUaTens'). O603HAYEHHsS TAKUX
YCTpOICTB, HCIONB3yeMble B 3apyOekHOU nmTepaType W Martepuanax ¢upm — RSBO
(anrmmiickoe o6o3nauenue), FI/LS i DI/LS (Hemerkoe o603HaueHHE).

BcTpoeHHast MakcHMaltbHast TOKOBAsI 3alllMTa OCYLIECTBILSIET 3aLIUTY OT CBEPXTOKOB — KaK
KOHTAakTOB ¥ 30, TaK U JIEKTPUUECKON eny. MeXaHn3M OTKJIIOUEHHUS BCTPOSHHOTO aBTOMa-
THYECKOTO BBIKITIOUATENsA, 00ECTIEUNBAIOIIETO 3aIIUTY OT CBEPXTOKOB, HCTIONB3YETCS TaK ke
Ui oTKIMoYeHnH, npom3BoauMbIx Y30. Texnmyeckue manapie Y30, paccMaTpHBaeMOro
THITA, IPEJCTABIIIOT cO00i1 kKoMOuHaImI0 napamMeTpoB Y30 (HOMUHAIBHBINA OTKITIOYAIOIIHI
T bepeHIIHaIBHBIN TOK H IPYTHE) K aBTOMAaTHYECKOT'0 BEIKITIOYATEIIs (HOMUHAIBHEIN TOK,
OTKJIIOYAOIIAsk CIIOCOOHOCTD U T. A.). XapaKTEePUCTUKH OTKIIFOYEHHs BCTPOSHHOT'O 3allUT-
Horo Beikirouarens u Y30 (I, = 30 MA) npencrasiens! Ha puc. 22.

Y30 1,131n 1,451n ABTOMaTU4YECKUMN
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Puc. 22 Bpemsa-tokoeie xapakrepuctuku Y30 (I, = 30 MA) co BCTpOEHHBIM
ABTOMAaTUYECKUM BBIKIIOUATENIEM.

IIpumeuanue pedakmopa.

1) B coomsemcmeuu ¢ Oelicmeylowumu 6 HACMOosuee 6pemMsi OMedecmeeHHbIMU BPEMEHHbIMU YKA3AHUAMU NO NpU-
meyanuro Y30 6 231eKmpoycmano8Kax HCUnbix 30aHULL, 6 IMUX 30AHUAX NPEUMYUECINEEHHO OOIHCHBL UCHONb30BAMbCS
V30 co ecmpoentori makcumansHoOU mokogou 3awumotl.
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TexHmdeckre TpeOOBaHUS TS KOHCTPYUPOBAaHMS 1 UCTIBITaHUH Y30 €O BCTPOSHHON MaKCH-
MaJIbHOM TOKOBOW 3aIlIMTOM IpHBENEHBI B MeXAyHapoaHoM cranaapre MOK 61009. [lns
KOHTPOJIS pabOTBI BCTPOCHHOTO aBTOMATHUECKOI'O BBIKIIFOYATENISL ICHCTBYIOT aHATIOTHYHBIC
TpeOoBaHMs1, KOTOPBIE MpUBEIeHH! B cTaHaapre MOK 898.

Jnst ogHO3HA4HOHM WaeHTHUKamuK mapaMeTpoB Y30 €O BCTPOCHHOW MaKCHMAITBHON
TOKOBOM 3ammToi B cranpapre MOK 61009 npruBeneHs! TpeGoBaHHUS K OTMETKAM Ha KOPITyce
VY30 (puc. 23).

1 — uBeTHas py4ka
yIIpaBJICHNS;

2 — KHOTIKA KOHTPOJIS
(TectupoBanus);

a — CX€Ma IOJAKIIOYCHHA,

0 — HOMHUHAJIBHBIH yCIIOBHBII
TOK KOPOTKOTO 3aMBbIKa-
must Y30;

B — IIOJIOKEHUE
(I -Bxi., 0 — oTKIL);

I — HOMHMHAaJIbHAs OTKJII0Ya-
fomasi CriocoOOHOCTh aBTO-
MaTHYECKOI'0 BLIKIIOYa-
TeNsl, KIIACC CENEKTUBHOC-
TH 3aLUTHOIO BBLIKJIIOYa-
Tes;

I — 9yBCTBUTENBHOCTH Y30
K Pa3JINYHbIM BHJAM
1 hepeHIHAITEHOTO
TOKa

€ — BO3MOXKHOe Hucnonbp3oBanue Y30 mpu TeMnepaTtype He Hike MUHYyC 25°C;
K — THII yCTPOMCTBa;

3 — HOMHHAJIbHbIH TOK aBTOMAaTHYECKOT0 BBIKIFOYATEIIsl, HOMUHAIBHBIN OTKIIIOYAIOIINH
muddepenmansHbiii Tok Y30;

¥ — HOMUHAJIbHOE HATIPSHKEHHE;
K — OTKJIFOYAIOIIAsi CHOCOOHOCTh aBTOMATHYECKOTO BBIKIIIOUATEIS;
JI — OTMETKa 00 yTBEP)KACHUH LICHTPOM HCIBITAHU;

M — OTMETKa 00 ycTOﬁ‘-IPIBOCTPI K JIO)KHOMY OTKJIFOUEHUIO ITPU BKIIIOYECHUU
JIFIOMUHCCHCHTHBIX JIaMII.

Puc. 23 Otmerku Ha xopiyce Y30 co BCTPOSHHOM MaKCHMaIbHOW TOKOBOH 3aIIUTOMN
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10. ©UCITIOJIB3OBAHHME Y30

10.1. Ucnoan3oBanue Y30 B kauecTBe AONOJHUTEILHOM
3AIMTHI

Kak yxe ObUIO OTMEYEHO paHee, B Cllydae MPsIMOTO MPUKOCHOBEHHS YENOBEKa K TOKO-
BeIIyILeH YacTH, Yyepes TeJlo YeI0BeKa MPOTEKACT INEKTPHIECKHH TOK (pHC. 24), 3HaUYeHIE KOTO-
poro ompenensercs psaoM GpakTopoB, yKazaHHBIX B I1aBe 4. Y30 BoCTIpHHIMAET 3TOT TOK Kak
b depeHIMaTbHbIA 1 TPOU3BOIKUT OTKIIFOYEHHE 1ieri. HecMoTpst Ha To, YTO JONOJHHUTENbHASL
3ammta nocpenctsoM Y30 c Iy, < 30 MA He sBisieTcst 00s3aTeNbHON, OHA MOXET 00ECIeYMTh
3aIUTY OT TIOPKEHMUS MIEKTPUIECKIM TOKOM B CITyJasX OTKa3a OCHOBHOIM 3allUTHI (HarpH-
Mep, MOBPEXK/ICHNHE H30JIALMH), OOpbIBA 3ALITHOTO NMPOBOAHMKA, XaJaTHOCTH MPH MOHTAXE,
9KCIUTyaTallid MM W3TOTOBJICHHN

3NEKTPOIPUEMHHUKOB (CM. pHC. 25).
Kak cnemyer u3 HaszBaHHMs, JIO- 114 \ h1
MOJIHUTENIbHASL 3alllUuTa I[OCpe/- ]
Y4
ui T
Puc. 24 Vicnonp3oanue Y30
B KauecTBe } Ry, - mepexomoe
JIOTIOTHUTEIBHOM R —
COIIPOTUBJICHHUE e — R ST
3aIUTHI
a 6
a—npu 06]3]:156 3alIUTHOTO 60— IIpU 3aMCHE HYJIEBOT'O B — IIpU IaACHUHN
TIPOBOJTHHKA pa60qer0 TIPOBOJHHKA HA SIEKTPOIIPUEMHHKA B BAHHY
3NEKTPOOoOOPYJ0BAHUS HYJICBOH 3aLUTHBII
Knacca 1; MIPOBOJIHUK;

Puc. 25 3ammuTa 0T cMEpPTEIBHOTO MopakeHus ¢ momomipo Y30 ¢ I, s 30 MA
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ctBoM 4yBCTBUTENBHOTO Y30 ¢ I, < 30 MA He CUMTaeTCs OCHOBHOM, & TOJIBKO JOTONHAET
OCHOBHYIO 3allIUTy (HanpuMep, ABOHHYIO H30JIALHIO).

B CcOOTBETCTBHM €O CTaHAApTaMH, OMPEACIAIONIMMUA TPEOOBAHUS K CICIHATbHBIM
YCTaHOBKaM, HCIIOJIb30BaHUE UyBCTBUTEILHON JIOMOIHHUTENIBHOM 3alUTH Iy oMoy Y30
TpeOyeTcs B OBITOBBIX OMEIIEHUSX (BaHHBIE U TyIIEBEIE), CTPOUTENBCTBE, CETBCKOM XO03STH-
CTBE, IIPOMBIIIUICHHOCTH | T. I1. CllelyeT 3aMeTHTb, YTO COTIACHO MEXKTyHAPOAHOMY CTaHAap-
Ty MOK 60 364-4-47, ecrin B Ka4ecTBE MEpPHI 3AIUTHI IPHIMEHSETCS aBTOMAaTHYECKOE OTKITIOUE-
HHE MTUTAHKS, TO IS 3allUThI B CETSX MITETNCENbHBIX COSMHUTENEH HapyKHOH YCTAHOBKH Ha
HOMMHAJIBHBIA TOK 10 20 A, npeHa3HauYeHHbIX JUIs TOJKIIOYESHHS TIEPEABKHBIX dJICKTPO-
TIPHEMHUKOB HapyKHOH yCTaHOBKH, HeoOxomuMo npuMersTh Y30 c I, <30 MA. B cryqasx,
KOTJIa CETH IITENCeNbHBIX PO3eTOK Ha HOMHHAIBHBIH TOK 10 20 A SKCILTyaTUPYIOTCS HEKBa-
TMUIIPOBAHHBIMY, HEOOYUICHHBIMH JTIOBMH, YKa3aHHBIH CTAHAAPT PEKOMEHIYEeT B Kadec-
TBE JIOTIOJHUTENLHON 3aMTHOM MephI Takke npuMeHsaTh Y30 ¢ I, < 30 MA.

10.2. Ucnoab3oBanue Y30 B KauecTBe 3aIUTHI OT
KOCBEHHOTI'0 IPUKOCHOBEHMSI

W3 puc. 26 ¢ n3006paxeHHOH Ha HEM ceThIo cucTeMbl TT BHAHO, YTO pe3yIbTHUPYIOIIIH
TOK noBpeskaenns 1, na koTopeiii pearupyer Y30, mpeacTaBiseT coboi CyMMy TOKOB, IIPo-

TCKAKIUX IO 3allIMTHOMY IIPOBOAHUKY

B 3eMIm0 ISy yepes Teno venoseka I, To L1
e CaMoe MPOMCXOAUT U B CETU CUCTEMBI L2
TN, rae npeobaaarommas 4acTh TOKa Mo-
BPSKJIEHHUS TPOTEKAeT II0 3alUTHOMY L3
HPOBOAHMKY, a HEOOJbIIAsl YacTb IO N
Telly YelOBeKa. T T+,
Ia
TS| A
Ia I
S .
W I Ia
4+ Z
Ud Jq
=Rs — R RST
Puc. 26 3ammra OTKPBITBIX L B 1 TA \
. A /
TIPOBOJIAIIIX YacTel I
nocpeactsoMm Y30
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WneanbsHoe COCTOSIHUE, KOT/IA TOK OT OTKPBITHIX MPOBOASIIMX YacTel B 3eMIII0 BOOOIIE HE
MPOTEKAET, MPAKTHIECKH HE OCYILIECTBUMO. BenecTBIe KOHEUHOT0 3HAUEHNST CONPOTHBIICHUST
M30JILMK JIeKTpoodopyoBanust (0T coteH KOM 1o I'OM) Bcerna MMeercs HANMMYKE TOKA
yTeuku L. B cirydae noBpex/ieHns H30IA1MA WA HENOCPEICTBEHHOTO MPHKOCHOBEHHS YeIo-
BEKa K TOKOBE/IILEH YaCT! BO3HUKAET TOK 3aMbIKaHus Ha 3eMiito I.. Y30 pearupyer Ha cymmy
YKa3aHHBIX TOKOB, TO €CTh Ha [, = I + L. IIpu oTcyTCTBUM TOKA I; 1 HOPMAILHOM YPOBHE TOKA
yreukn Y30 cpabortate He nommkHO. CpabaTbiBaHHE MODKHO HPOHCXOAUTH TONBKO TPU
HAQJIMYUY TOKa 3aMBIKaHUS Ha 3eMimo. TakuMm o0pa3oM, He0OXOAMMO OOpaTHTh BHUMaHHE Ha
BBIOOD 3HAYEHHSI HOMHHATLHOTO OTKITFoHatomero g depennuansHoro Toka Y30 I, B ciyya-
sIX, KOTjla OOBIYHOE 3HAYEeHHE TOKAa YTEYKH OTHOCHTENBHO Oojbinoe. Ecnm 3HaueHws Toka
YTEUKH CIIMIIKOM BBICOKH, HAIIPUMEP, BO BIKHOIH CpeJie, IPH NCHOIE30BaHNH TEPMHIECKOTO
000pyAOBaHYSA U T. I, K ogHOMY Y30 cieayer HOAKIIIoYaTh KaKk MOKHO MEHBIIIEE UHCIIO TIOTpe-
6uteneii. CormacHO CyIIECTBYIOMIEMY MPABIITY 3HAUEHHE TOKA yTEUKH HE JOJDKHO IPEBHIIIATh
131, V.

3HaueHre BHIOPAHHOTO HOMUHAIBHOTO OTKITIOYAroNero anddepennuanbHoro Toka Y30
oIperiesIsieT KaueCTBEHHBIH ypOBEHb 3alUThl OT KOCBEHHOTO IpHKOocHOBeHMs. [Ipu sToM
MHHHMAaJIbHOE 3HaUeHHEe HOMHHAJIFHOTO OTKIIoYaroniero audgepeHnuansHoro Toka Y30
He HOpMHpYeTCs U BenuumHa I, Moxer cocraBnats 100, 300 MA, a unorna 0,5 u 1 A.

10.3 Ucnoas3oBanue Y30 1ig odecneyeHust
NMoKapo0e30NnacHOCTH

B pe3syrnbrare nocTeneHHoro yXy/AmeH s COCTOSIHHS H30JIALMH JIEKTPOIIPOBOJKU U 000py-
JIOBaHUSI TOSIBJISIFOTCS YCIIOBHS JUTs 00pa3oBaHMs TOKA yTeUKH. [1pn 3TOM B CBSI3M ¢ HAIMYHEM
TIBUTH ¥ 3arPS3HEHHOCTH BO3HUKAET TaK Ha3bIBAEMBIH ,,[IOJ3YHMH TOK . DTOT TOK CIIOCOOEH BBI-
3BaTh HAarpeB KaKOH-THO0 YacTH 000pYIOBaHHUS HITH CTPOUTENIBHOI KOHCTPYKIIHH U KaK Cle/-
CTBHE, BOHUKHOBEHHE Mokapa. OpHEHTHPOBOYHOE IPaHUYHOE 3HAUYEHHE MOIIHOCTH, KOTOpast
CrocoOHa BbI3BATh BOTOPAHUE TOPIOYMX MAaTEPHAIOB 110 HHPOPMALIMH 3apyOeXKHBIX JIMTEpa-
TYPHBIX HCTOYHHUKOB, cocTaBisieT 60 BT. OnacHOCTb BOSHHKHOBEHHS TI0XKapa MOKHO OTPaHH-
4uTh yTeM ucnosb3oBanus Y30 ¢ [, <300 MA.

CkazaHHOE BBIIIIE MIPOMJITIOCTPUPOBAHO Ha puc. 27, Tae 6e3 yka3aHHsI KOHKPETHBIX 3Haue-
HHI OKa3aHO BO3MOYKHOE M3MEHEHUE COCTOSIHHUS H30JIILIMH AMEKTPHYECKON IPOBOJKH U 000py-
JIOBaHHUs B pe3yJIbTare ee cTapeHus. Ha 3ToM ke pucyHke BblelieHa 00J1acTh Lenecoo0pasHoro
cpabatbBanus ¥Y30.

Tpumeyanue peoakmopa.

1) Vxazannoe npaguno pacnpocmpansiemes maxaice na Y30 0151 3auyumbl 0m npsImMo2o NPUKOCHOBEHUs. (OONOTHUMENbHASA
sawuma). B coomeemcmesuu ¢ delicmaylowjumi 8 Hacmosiujee 6pems. OmeuecmeeHHbIMU PeMEHHLIMU YKA3AHUAMU NO
npumenenuto Y30 6 21eKmpoyCmaHosKax HCuitblX 30aHUI Npu OMCYMCmeuy OAHHbIX O MOKAX YMEYKU NeKmpo-
NPUEMHUKO8 UX 3HAueHUe credyem npunumams uz pacvema 0,3 MA na 1 A moka nazpysku, a moxkog ymeuxu 6 cemi —
u3 pacuema 10 MxA na 1 memp onunvt haznoeo nposooOHUKa.
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OmHOBpEMEHHO € OTPaHUYCHHEM OITACHOCTH BOSHUKHOBEHHS TIOYKapa Ipy puMeHeHnd Y 30
THna S pemaercss mpobieMa CEeNeKTUBHOCTH OTKIIIOYEHHs IMOCNIEIOBATENBHO BKIIIOUEHHBIX
VY30 (00bIMHO ¢ HOMHUHAIBHBIM OTKIIFOYaroUM T depenimansapiM TokoM 300 1 30 MA).

A
3|
=4 R Konmponupyemoe 3HayeHue
§ : \ \d joling
3 .- Nl
(<5 S
: \
T S
2 s
3 S . Kpumuueckoe 3HadeHue
S ~—
8 L
= S
(=) e
© /;nam-/oe 3HauYeHue
NoA3y4UX MokoB
BoBpems cgenaHHoe
npegynpexgetue Bpemsa

Puc. 27 V3MeHeHHE COCTOSHHUS H30JISILUH AIEKTPOIPOBOIOK U 000PyI0BaHHUS
B pe3yJIbTaTe CTapeHus U30JIALUN
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11. TPOBEPKA U UCIIBITAHUE
SAIIUT, UCITOJIB3YIOLIUX Y30,
IMPU PEBU3USIX"

O3HakoMIIeHHe ¢ HopMaMu 1o ucnbiTanuio Y30 (crapmaptel MOK 61008, MOK 755)
MOKAa3bIBAET, YTO IPOM3BOJCTBO MPOBEPOK U HcHbITaHui Y30 NpH peBH3HAX B MMOJIHOM
o0beMe HCIIBITaHWH, yKa3aHHOM B 3THX CTaHAAPTaxX, MPAKTHYECKH HE OCYIIECTBHUMO.
IMonnas raMma HCTIBITaHUH TpeOyeTcs Ul MPOBEPKH MEXaHHIECKHX H IJIEKTPHIESCKUX
XapaKTepPHUCTUK MPH KBATU(PUKAIIOHHBIX HCIbITaHIAX HOBoro Tria Y30. Liensio xe peBu-
3UN SABIAETCS MPOBEpKa dPPEKTUBHOCTH 3alUTHBIX Mep ¢ Y30, BBINOIHEHHBIX B COO-
TBeTcTBUH co cTaHmaproM MOK 60 364-4-41. O6beM MpoBEPOK MPU PEBU3USIX MPUBEICH
B ctangapte MOK 60 364-6-61.

Ipu peBusmy TpeOyeTcst HPOBEPHTH KaYeCTBO COSANHEHHH M JIOIyCTUMOCTD 3HAYCHUH HX
TEPEXO/IHBIX COMPOTHBIIEHHI, HATUIHE IIBETHOTO 0G03HAYEHHS IPOBOIIOB?), COCTOSIHHE H307IsI-
MY MEXTy pabOuMH U 3aIUTHEIM IIPOBOJHIKAMH, IPABIIFHOCTH BBIOOpA HIIEKTPOIPOBOAKA
C TOYKH 3pEHUsI 00ECIIEUeHNs YCIOBUH IJIs1 HOPMAIbHON PabOTHI 3alllUTHl OT CBEPXTOKOB,
sdpextuBroCTb AeiicTBus Y30 1 T. 1. [TpoBepka Y30 sBiseTcs: TOIBKO OTHUM U3 MEPOIIPHUSI-
THI PEBU3HUH, OJHAKO €H CIIeayeT YAeiaTh 0c000€ BHUMAHHE U YYUTBIBATD IIPH €€ BBINOIHE-
HiH crierddeckue coiicta Y30 ¢ pa3muyHbIMU XapaKTepPUCTHKAMU cpabaTbiBanust (—, G, S).
IMockomeky 3amura nocpenctsoM Y30 mpenHa3sHadeHa LIl OTPaHUYEHNS BPEMEHH, B Teue-
HHE KOTOPOTO TOK 3aMBIKaHHSI MPOTEKAET MO Tely YeTOBEeKa, IIENBI0 MPOBEPKH SIBIACTCS
(uKcans aBTOMaTHIECKOro oTKIoYeHNs Y30 B YCTaHOBICHHOE BPeMs IIPH ONPEIEICHHOM
b depeHIHaIbHOM TOKE.

Iocne morTaxa Y30 HE0OX0JMMO MPOU3BECTH:

OCMOTp H OLICHKY COCTOSIHHUS JJIEKTPOIPOBOAKH U 000PYIOBaHHUS;

nposepky nerictsust Y30 (kxHonkoit TEST, SERVICE);

poBepKy 3(h(HEKTHBHOCTH AEHCTBUS 3AIIUTHI, Hconb3yromei Y 30.

OcMOTp U OLIEHKA COCTOSTHHS 3/1eKTPONPOBOJIKH.

CaMbIM BaXXHBIM IIPU BBIIOJHEHUH 3TOTO MEPOIPUSTHUS SBIAETCS OCYLIECTBICHHE
KOHTPOJIS TPAaBWIBHOCTH M KauyecTBa MOAKIIOYEHUs 3aIlMTHOTO IPOBOJHHUKA, a TAaKXKe
paznenenust nposogarka PEN no n mocine Y30. Ecii BEIIoHEHO 11BeTHOE 0003HAYECHUE
IIPOBOJHHUKOB, TO BO3MOXKHO OTHOCHTEIIHHO MPOCTO MPOMU3BECTH BHU3YyaNbHBIH KOHTPOIb

Tpumeuanus pedaxmopa.

1) Omeuecmeennvle HOpMbL NPUEMO-COAMOUHBIX U NEPUOOUYECKUX UCHbIMAHUL 3awumel, ucnoavsyiouei Y30,
noka ne paspabomansi. I105momy He UCKIIOUEHO, YMO MEMOObl PEGUIUOHHBIX NPOBEPOK U UCNBIMAHULL 3aWuUm,
peazupylouux Ha ougpepenyuanshblii MoK, y Hac 6yOym HecKOIbKO OMAUYAMbCS OM ONUCAHHBIX 6 HACMOosujell
2nase, Xoms OCHO8HbIE NPUHYUNDBL, NO-BUOUMOMY, OYOYI COXPAHEHbL.

2) K coorcanenuro, mpebosanue 00a3ameibHOl OmMAUIUMENbHOU OKPACKU (DA3HBIX, HYIEBbIX pAOOUUX U 3AUJUMHBIX
Jicun kabeneil u nPOoO08 y HAC omcymcmeyem. Imo 06CmosmenbCmeo YCi0NCHAEN MOHMANC U yeenuuueaen
6ePOAMHOCb OWUOKU NPU NOOKTIIOYEHUU.
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cOoeMHEHHUH. 3aIIUTHBIA MPOBOIHUK C 3€JCHO-XKEITOH OKPAaCKOW MOXKET OBITh MPHCOe-
JIMHEH TOJBKO K 3alIUTHBIM 32)KHUMaM U HH B KOEM CITyJae K HyJeBOMY paboueMy MpoBOJ-
HUKY.

ConpoTHBIICHHE N30JIIMU MEXKTY TIPOBOTHUKAMHU M3MEPSETCs IIPH OTKII0YeHHOM Y30
(puc. 28). M3MepeHneM JOIDKHO OBITH MIPOBEPEHO CONPOTHUBICHNAE MEXTY HYJIEBBIM Pado-
YUM TPOBOAHHUKOM, HOAKIIOUEHHBIM K Y30 cO CTOPOHBI MCTOYHUKA NMUTAHHUSA U BCEMH
($a3HpIME paboYMMH TPOBOJHUKAMH, a TaKKe HYJIEBBIM DPaOOYUM TNIPOBOJHHKOM,
nokmoyeHHsIM K Y30 co cTopoHsl notpedutens. [locnennee n3 ynoMsHyTBIX H3Me-
peHUI HeOOXOAUMO UL IPOBEPKH OTCYTCTBUS coenuHeHus npooaHukoB PE u N nmocne
¥30.

Jlo n3MepeHust CONPOTHBIEHHS M30JIIIMH HEOOXOIUMO ONPEAENUTh — MCHONB3YIOTCS
IH B W3MEpSeMOH IeNMH pa3psAAHUKH WIM OTPAaHWIHUTENH IEPeHANPSDKCHUS, HAINIHe
KOTOPBIX CYIIECTBEHHO BIMAET HAa PE3yIbTaThl H3MEPEHHUIA.

K ucmoyHuky

L1 L2 L3 N

MOm

NsmepeHue
6 nonoxexuu
OTKJTHOYEHO

L1 L2 L3 N

K nompebumento

Puc. 28 l3mepeHue conpoTHBICHUS U3OSAUMH B eru ¢ Y30
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IIpoBepka peiicrBus Y30.

Ilocne ocMOTpa U OLIEHKU COCTOSHUS 3IEKTPOIIPOBOJKH CllefyeT BKIIOUUTh Y30 U HaxaTh
Ha kHoniky TECT. Ecnu niens HaxoauTces o HarpsbkeHreM, To Y30 JI0IKHO OTKITIOUUTHCSL.
HaxaTieMm KHONKM MMHTHPYETCSl TIOBPEKIEHHE, TOK KOTOPOTO OTpaHHYeH HaNpsbKEHUEM
MIUTaHUS U BEJIMYMHON compoTuBieHus P koHTponpHOH nermn Y30 (cM. puc. 10). 3HaucHue
UCKYCCTBEHHO CO3/IAHHOTO TOKA OBPEXKIEHHS. MOKET IOXOUTH 110 2,5 1, . Ecnn nocie naxa-
THsl KHOTKU OTKITFOYEHHE He Tpon3oiiaet, To Y30 sBsieTcsl HeHCIIPaBHBIM.

IIpoBepka 3¢ pexTHBHOCTH AeiiCTBHA 3aLUTHI, HCNOAb3Yowed Y30.

D¢ eKkTHBHOCTD 3aIUTHI, Hcnonk3ytommeil Y30, npoBepsieTcs myTeM UcnblTanui. J{s
WCTIBITaHUH UCIIOJIB3YIOTCS PUOOPHI M METOMBI, yKa3aHHbIE B cTanaapTe MOK 60 364-6-61.
IIpn mpoBeneHNH HCHBITAHUN HEOOXOAMMO YYHTHIBATh MOTPEHIHOCTH M3MEPUTENBHBIX
IpUOOPOB M METOAMKU M3MEPEHUH.

HMcnpITanus 1ODKHBI HOATBEPIUTE CIIEAYIOILIEe:

— Y30 otkirouaercs Mpu 3HaYCHUN TUPPEePEHINATBHOTO TOKA, HE MPEBBILIAIONIEM BEIH-

YHHY HOMHHAJIBHOTO OTKIIIOYAOMIEro qu(hepeHIaIbHOTO TOKa,

— BEJIMYMHA HATPSHKEHHS! IPUKOCHOBECHHS HA OTKPBITHIX MPOBOAMIMX YacTsX npu [, =1

HE NPEBBIIAET NPEAENBHO T0IMyCTUMOrO 3Havenus U, .

[Ipu HEOOXOAMMOCTH MOTy4eHHMs O0bIIero oobemMa nHpopMauu 06 ucnpryeMoM Y30
BO3MOXKHO IIPY TTOMOIIM N3MEPHUTEIBHBIX IPUOOPOB ONPEIENUTh MUHUMAIIBHBII OTKIIIOYa-
o uddepenmanbbi Tok Y30 myTeM MOCTeNeHHOro YBennueHus 3HaueHus audde-
PEHIMATEHOTO TOKA M Jajee OMPEAEIUTh BPeMs OTKIIOUEHHS IPH HOMUHAIBHOM OTKIIIO-
qaromeM JupPepeHITHaTbHOM TOKE W KPaTHBIM eMy BenmuumHam (21, , 51, ).

An

11.1. U3mepenue orkiaouawmero auddepeHunaabLHOro
ToKa Y30

Bce tpeboBanust, IpexbsBisieMble K 3alUTHOW Mepe nocpeactsoM Y30, CBs3aHbl ¢ HOMU-
HaJIBHBIM OTKIIIOYAIOIIMM U depeHranbHbM TOKoM I, . TIosToMY yTBEpHKIEHHE O TOM, YTO
3aIlIKTa, yIpasisiemMas A depeHIMATEHBIM TOKOM, IOKa3yeMO IPOBEPEHa, €CIIM HATMINE B LEH
M depeHINATEHOTO TOKa, PaBHOTO 1, ,BEI3BIBAET CpadaThIBaHHE 3AIUTHI, SBISETCS BIIOJHE
omnpaBJaHHBIM. BpemeHHble mokaszatenu cpabatbiBanuss Y30, COOTBETCTBYIOIIHE 3HAYCHHIO
1 depPEHIMATLHOTO TOKa I, | ¥ KpaTHBIM €My BEJMYHMHAM, HE JOJDKHBI MPEBBILIATH IPUBETIE-
HHBIE B Ta01. 5. Ha npakrike 3naueHus BpeMeHn cpabateBanust Y30 0OBIMHO HIDKE HOPMU-
pyembix. [IpuHIMOHANTEHO CcHOCOO MpoBepku cpabateiBanuss Y30 mMoj BO3ACHCTBHEM
1 hepeHIanbHOrO TOKa IPH MPOBEACHNH PEBU3HH HE OTIMYAETCS OT METOo/a KBIM(UKa-
IMOHHBIX MCTIBITAHUH B HCIIBITATEILHOM LICHTPE.

Ha puc. 29 npezcraBieHbl NPUHINIHAAIEHEIE CXEMbl H3MEPEHUS] MUHHMAIEHOTO OTKIIIO-
yatoniero audgepernransaoro Toka Y30, a Ha puc. 30 — 3aBUCHMOCTH MOCTEHIEHHOTO
HapacTaHWs 3Ha4YeHHs IH(QepeHnHanbHOro TOKa OT BPEMEHH B IIPOIECCE OINMpPECTCHHUS
3HAa4YEHUSI MHHIMAJIBHOTO OTKJIIOHaromiero audgepennuansaoro Toka ¥Y30.

Ipu n3mepennn oTKIrOYaOIIEro AndepeHnnaIbHOro TOKa He ClielyeT 3a0bIBaTh, 4TO
V30 wmoxer cpabarbiBaTh npu 3HadeHuu I,, npesbimaromem 0,51, , ¥ 10MKHO
o0s3aTenbHO cpaboTath mpu I, =1, .
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ITpy KCTIONB30BAaHUHU JAOCTYIHBIX IPHOOPETESHHIO H3MEPHTEIBHBIX IPHOOPOB I PEBU3HOH-
HBIX IIPOBEPOK PE3YIbTaThl U3MEPEHHUH MOI'YT OTIIMYAThCS OT HOTYYEHHBIX COIIACHO Tpebo-
BAaHMAM K KBTH()UKALHOHHBIM MCIIBITAHHAM B HCIIBITATEILHOM LIEHTPE, UTO OOBSICHSETCS pas-
JIMYISAMH B YCIIOBHSIX POBECHHS YKa3aHHBIX HCIBITAHHI (pa3Has CKOPOCTh HAPAaCTaHMs TOKA
U T. I1.). YUHUTBIBAS, YTO 33 IOCTOBEPHOCTH H3MEPEHHI OTBEUACT H3TOTOBUTEIb H3MEPUTEIIBHBIX
1pubOpOB, B IPOLIECCE PEBU3UH HEOOXOAMMO PaboTaTh COITIACHO MHCTPYKIMSAM, IPHIIAraeMbIM
K 9TUM Iprbopam.

11.2. U3mepeHue BpeMeHH OTKI0OYeHus Y30

W3amepenne Bpemenn otkmodeHus Y30, Kak yke ObLIO OTMEUCHO paHee, OCYIIECTBILIETCS
TIPM IPOTEKAHMH YEPE3 HETo ONpe/Ie/IeHHBIX 3HaueHuH updepentmanbroro Toka — 1, , 21,
51, B cootsetcTBuHM €O cTannaprom MOK 60 364-6-61 Bpems OTKIIOUEHHS TIPH PEBU3HH
MOXET OBITh H3MEPEHO COTJIACHO YKa3aHUsIM, MTpHUBeAeHHBIM B cTangapte MOK 61008. Ha

Ia o
Rp l.I

OMKAOYEHHBIU . ‘
BbikAtoYamens

= - =l x
Tompe6umens Rg Ra Ug=IlgXRp
€ 60ABLUILM MOKOM Iz _
Rp — ymeuku . =1,
a) C OTKJIIOYEHHEM NOTpeOuTeNs 6) 6e3 OTKITIOUEHHUS TOTpeduTeNs

U, — HanpsbkeHne MPUKOCHOBEHHUS
U, — asHoe HanpspkeHne ceTH
U

I — TOK MCKYCCTBEHHOTO TIOBPEXIECHHS

F— HapsiKCHUE MEXKY (1)330]/[ 1 KOpPIIYCOM B MECTE UCKYCCTBEHHOI'O IMTOBPEKIACHUS

Puc. 29 TIpuHIMIHATBHBIE CXEMbI H3MEPEHUSI MUHUMAIBHOTO OTKITIOYAOIIEro
muddepenuanpHoro Toka Y30
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a) cTyleH4YaToe HapacTaHue 3¢ (eKTHBHOIO 3HaUYeHus! TP PepeHInaIbLHOr0

TOKAa
HaHpSI)KCHI/Ie TIPUKOCHOBEHUS:
U;=R, -1, (ans cetu cucremsr TT)
Usmeperue Usmepenue Uy=Zg 1y (ans ceru cucrempi TN)
1,5 HanpskeHus moka
NPUKOCHOBEHUS  OMKAOYEHUS
N npu (0,3-0,5) 1an Bl
—=1,0
IAn ———///,
06lan -
05 lan 05lan -
041 "
05
_| 500 500 | 500 | 500 500 | t mc—>
100 100 100

Y_Maysa gns onpegenetus
ITIOKa OMKAIOYEHUS

0) nuiaBHoe HapacTaHue 3(p(ekTHBHOrO 3HaYeHUs T depeHIHATBHOIO TOKA

1) Ilocmenennoe Hapacmarnue om Hy1e6020 3HaueHus (6onee cmapule npubopst — PU 170)

2) I[locmenennoe Hapacmanue ¢ usMepeHUeM HANPANCEHUs NPUKOCHOSeHUs (6onee HoBble
npuboper — PU 185, Profitest 01008, Unilap 100 XE, Megger CM 300, ...)

UsmepeHue Usmeperue
1,5 1 HanpsxeHus moka .
NPUKOCHOBEHUS OMKAOYEHUS 2
21,0 A
|An /// //’
Y ¥ [lugdeperuyuanthbiii
0,5 7 7 MOK OMKAOYEHUS

t, mc —»

\ Bpems cpabambiBaHus
(3aBucum om ckopocmu HapacmaHus moka)

Puc. 30 3aBucmMocTH HapacTaHWs 3HAYEHHS TOKAa OT BPEMEHH IIPU OIpeeTIeHIN
MHUHHMAJIFHOTO OTKIMIoYaroniero auddepennuansaoro Toka Y30
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puc. 31 moka3aHbl OOBIYHO MOJTyYaeMble 3HaYCHHUS BpeMeHH OTKimoueHuss Y30 pa3HbIX
THIIOB TIPH HCTIBITAHMHU JU(QPEPEeHIHaTbHEIM TOKOM, paBHbIM 1, . M3smMepenus Bpemenu
otkimodeHus Y30 npu peBU3Usix He 00s3aTeNbHO.

11.3. Onpenenenne HANPSAKEHUS PUKOCHOBEHUS

Benuuuna HanpsbkeHUs IPUKOCHOBEHUS OIpeiersieTcss U3MepeHreM WK pacyeToM. [lo-
IIyCKaeTCs TaKKE HCIOIb30BAHUE CUTHAIM3ALUM O IPEBBILICHUM 3HAYCHUS JOITyCTUMOIO
HANpsDKEHNS IPHKOCHOBCHIIS.

IIpu pacuere HanpspKEHUs! IPUKOCHOBEHUS B CETAX cUCTEMBI 1T MOYKHO MCXOJUTH U3 3Ha-
YEHHsI CONPOTHBIICHHS 3a3eMIIIOLIETO YCTPOHCTBA C YUETOM CONPOTHBIIEHH 3a3€MIISIOIIETO
TIPOBOJHMKA M TEPEXOJHBIX CONMpoTHBIeHUH coemunenuit R, = U/, . Eciu pacuer
MPOU3BOIUTCA B ceTH cucTeMbl TN, To HanpshkeHHe IPUKOCHOBEHUSI ONIpe/ielsIeTCsl HCXOAA U3
3HAYEHHUs TIOJIHOTO COMPOTHBIEHUS TenH ,,paza—Hyms“ Zg = Uy/l, . Takol crocob nomken
UCTIONB30BaThCA NP IpuMeHeHnd Y30 ¢ HEBBICOKOH TyBCTBHTENBHOCTBIO (I, = 1 A m
BBIIIIE), KOTIa OOBIYHO UCHONIB3yeMble IPHOOPHI HE IPUTOIHBI TSI U3MEPEHHUH.

Tpumeuanue pedakmopa.

1) B coomsemcmesuu ¢ omeuecmeenHbiMu ,, [Ipasunamu mexHuueckou KCALyamayuu 31eKmpoyCmaHo8ox nompeoume-
neu’’ usmepenue uanpﬂ:»cenuﬁ NPUKOCHOBEHUS U wded 6 UCKYCCMBEHHO 0031)6171110/\4 aaapm)umz peosicume
npoweadumcx He peoice 1 pasa sa 12 nem 6 ocuB0MHOB00UECKUX Komnjekcax, bansix ¢ DNIeKmMpOoHazpesamelaimu U Ha
opyeux obvekmax, 20e 8 yeusax npedOmepaujers eKmpompasMamusma 6 nouy OOIMHCHbl OblMb CheyudalbHble
ycmpmicm(;a BbIPABHUBANHUSL NOMEHYUATIOB. prwe moeo, Smo usmeperue ()OJIDK'H() Elelb BbINOJHENHO He pedice 1 pasa
8200 6 cayuae HesO3MOINCHOCMU NPOGEPKU OMCYMCMEUsL noepe.mdemm B8bIPABHUBANOUUX HPOSO()HMKOQ ycmpoﬁcme
BbIPABHUBAHUSL DIEKMPUYECKUX NOMEHYUAN08. B o6vbekmax, 20e 6bipasHusanue 1eKmputeckoeo NOmeHyuand He
OCYWeCmensiemcs, UsMepenue HanpsidiCeHUusl NPUKOCHO6EHUs U Wided 6 np()l;eccep&nwtmubtxpaﬁom u }’lp()(})u/l(ﬂ(lﬂll-
YeCKUX UCNbIMAHUL He npoweodumc;t

O6sr4HO oT 10 1m0 30 MC
OO0b1yHO OT 150 10 210 MC
(y tunoB DI n HFI wacto meHbmie)

G O6s19HO 0T 300 10 350 MC

0 100 200 300 400
t—>

Puc. 31 OOGbrunble 3HaYeHUS BpeMeHH OTKIoueHust Y30 Ipu UCIBITaHUN
nudpepeHInaTbHBIM TOKOM, PaBHBIM I,
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HanpspkeHre MPUKOCHOBEHHS B ceTh cucTeMbl TN Ha OTKPBITBIX MPOBOAIIMX YACTSIX SIBIIS-
eTcsi HeOOJIBIINM ¥ ONPEZIENeTCs TaJEHIHEM HaIPsHKEHUST Ha TTOJTHOM CONPOTHBIICHHUH 3aIlHUT-
HOT0 INPOBOJIHUKA. B cBs3uc TEM, YTO UBMEPEHHUEC IPOU3BOIUTCA IIPU MAJIBIX BEIMYMHAX TOKa (OT
JIECSITH 10 HECKOJIBKHX COTEH MA), 3HAUCHIS HAIPsDKEHNS IPUKOCHOBEHHS, IPUBE/ICHHBIC K BEJTH-
umHe I, , Taxoke oueHs Mank! (107 1 B). PeanbHble 3HAYEHYS HATPSOKEHHS TIPUKOCHOBEHHS IPH
MOBPEXK/ICHAM 3HAYUTENIBHO BBILIE, TAK KAK TOKH TTOBPEKICHHS CYIECTBEHHO MPEBBILAIOT
3HaueHus 1, . OTo HampsKeHne Coxpansercs 10 cpadarbiBanus Y30.

11.4. U3mepeHue MOJHOIO CONPOTUBICHUS LENU
3aMbIKaHusA"

TonHoe conpoTHBIICHHE e 3aMbIKaHus B ceTd cucteMbl TN onpenenser 3(G¢heKTHBHOCTD
3alLUThI [IPH UCHONIB30BAHUY NIPEJOXPAHUTENIEH I aBTOMATUUECKUX BBIKIIFOUaTenel. B ciy-
qae ucronb3oBanus Y30 npobiaema ObICTpOASHCTBHIS 3aIUTHI PEIIaeTCsl 3TUM YCTPOHCTBOM,
1 TIOJTHOE COTIPOTHBIICHHE LIETH 3aMBIKAHS y)Ke HE SIBIIICTCS TIAaBHBIM KPHTEPHEM 3JIEKTPO-
6e3omacHocTr. PyHKIMOHNpOoBaHKe Y30 obecreunBaeTCs TOMBKO LHETOCTHOCTHIO 3aLUTHOTO
MPOBOJIHUKA, KOTOpas MPOBEPSIETCSl NMPH HM3MEPEHHH HAINpPSDKEHMS] TPUKOCHOBEHHUS WIH
H3MEpPEHNUEM COMPOTHBIICHHS 3aILUTHOTO IIPOBOIHUKA.

M3mepenus noaHOIo CONMPOTUBIIEHNUS LIETH 3aMbIKaHUs 32 Y30 MPOU3BOASTCA OTHOCUTENIBEHO
PEziKo, HalpyMep, B CIIydasix, Kor/a TpeOyeTcst yBepeHHOCTb B CpadaThIBaHHH 3aIlIUTHI OT CBEP-
xToKa mipr oTKaze Y30. B OONBIIMHCTBE ClTydaeB KOHEYHOH TOUKOH IS H3MEPEHHS TTOTHOTO
COTIPOTHBIICHUSI LEMU 3aMBIKAHUS SBIIOTCS 3KMMBI TPYIIOBOTO IIUTKA FIIM BXOAHBIE
saumMbl Y30.

Tlpumeuanue peoakmopa.

1) B coomsemcmeuu ¢ delicmgyrowumit 8 Hacmosiuyee 6pems omevecmeeHHslMu ,, Iipasunamu mexHu4eckoti dKkCniyama-
YU SNEKMPOyCMAaHOB0K nompebumeneil” uzmeperue nojHO20 Conpomuenens nemu ,, pasa—Hyis * ¢ NOC1eOyIUuUM
onpeodenenuem moka 00OHOGA3HO20 KOPOMKO20 3AMbIKAHUS BbINOHAEMCS He pedice | pasza 3a wecmb jiem Ons
npoeepku  cpabamvléaHus 3auumsl 8 Clyyae, eciu dmd NpoepKa He GbINOJHACMCS HeNnoCpeoCcmeeHHbIM
uzMeperuem moxka 00HOPA3HO20 KOPOMKO20 3AMBIKAHUSA HA KOPRYC U MEMANIUYECKUEe KOHCMPYKYUL C NOMOWbIO
cneyuanbHvlX npubopos.
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12. IPUMEHEHUE Y30 B CYIIECTBY-
FOIIUX DJEKTPOITIPOBOIKAX

B xauectBe nprmMepa ucrnionb3oBanus Y30 B CYIIECTBYIOIIEH 3JIEKTPONPOBOAKE PaccMo-
TPUM PEKOHCTPYKIIHIO CETH INTETCeNBHEIX po3eTok (cuctema TN-C). B stom ciydae ciexyer
npoussecTd paszencHue nposoanuka PEN Ha nposoguuku PE u N 1o Y30 c pasmenieHuem
TIOCJIEJTHETO B KOpITyce BOJIM3M PO3ETKH WIM B CYMIECTBYIONIEM PacIpeeIUTeNbHOM IIUTe
(puc. 32). dns pasmiauns uBeTHbIX obo3Hauennit nposogaukos PEN u PE tpebyercs Bemon-
HUTb JOTIOJIHUTENIBHYIO OKpacKy mpoBoaHuKa PEN romyObIM 11BeTOM.

a — Y30, pa3melieHHOe B KopIyce BOJIM3U LITENCEIbHON PO3eTKHU

Heobxoguma Heobxoguma
gonoAHUMenbHas gonoAHUMenbHas
L PEN oKpacka 2ony6sim L1 L2 L3 PEN 0Kpacka 2oAy6bim
yBemom yBemom
,,,,,,,, [ I A, __ |4
kP2 | ‘F 3K 2 “
|
| | |
| | |
|(TN-C); I | Kopnyc
(TN-5), = ¥
| | |
|
|

r —rouy0oi uBeT

3/5K — 3€JIEHO-)KEJITIN
BET

0 — Y30, pa3zmenieHHoe B pacnpeeJuTe IbHOM IHUTe
(TN-C)

bt
PEN

-

N[ PE
Ia

3/%

flﬁ (TN-S)
-

IIpumeuanue pedaxmopa.

5 1) 3naxom obosnavaemes snekmpoobopyoo-
1) O eanue knacca I u 6noxu snexmpoobopy-

TN-C TN-S Q08aHUSL 3A600CKO20 U320MOGNEHUS CO
CHIOWHOU U30TAYUETL.

Puc. 32 Hcnons3oBarne Y30 npu peKOHCTPYKINH CYIIECTBYIOIIEH CETH MITETICEIbHBIX
PO3ETOK ¢ OMHOBpEMEHHBIM IiepeBooM ceTu cucteMbl TN-C B cuctemy TN-C-S
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Ha puc. 33 moka3zaHs! IITENCEIBHBIE PO3ETKU C COOTBETCTBYIOIMMH BHJIKAMH B 3JIEKTPO-
MPOBOJIKAX C Pa3HBIM KOIHMUYECTBOM IIPOBOJIOB.

12.1. 3amena Y30, pearnpynimux Ha HANPsIZKeHHE 110
OTHOLLIEHUIO K 3emJie, Ha Y30, ynpasisiemble qug-
(epeHHaATBHBIM TOKOM

VY30, pearupytoree Ha BeIMUMHY HAPSDKEHHS 110 OTHOIIEHHUIO K 3emite (turn FU), MoxHO
Jnerko 3aMeHuTh Ha Y30, ynpasisiemsle quddepenunansaemM TokoM. [pu atom Y30, ynpa-
BisieMble TU(depeHITaTEHBIM TOKOM, MOHTHPYIOTCSE BMecTo Y30 Trma FU, a 3amuTHbIi
IIPOBOJHUK COIVIACHO PHUC. 34 MOJKIIIOUAETCS HEMOCPEACTBEHHO K BCIIOMOIaTEIbHOMY 3a3e-
MIIHTENIO, paHee HCIOIb3yeMOMYy I obecriedeHHs (hYHKIMOHHPOBaHHSA 3ammTel ¢ Y30
tuna FU.

230 B 3x400 B 3x400 B

L PEN L1L2L3 PE L1L2L3 N PE

111

/——\

56 o O O

“<£ C}S

Puc. 33 ITencenbHble pO3ETKU U COOTBETCTBYIOIUE UM BUJIKU B TPEX, YEThIPEX U MATH
MPOBOJHBIX CETX.
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VY30, ynpasnsemble audQepeHIHaTbHBIM TOKOM, O0JagaloT CYMIECTBCHHO JIYYIIHMH
TEXHHYECKHUMH CBOWCTBAMH M TOBBIIICHHOH YCTOIHYMBOCTBIO K JIOKHBIM OTKITIOUEHHUSM,
obecrieunBasi TeM caMbIM 0oJiee BBICOKYIO HaJIeKHOCTh 3JIeKTpocHabkeHus. B OonblmHCTBE

crpal ucrons3oBanne Y30 tuna FU Ha HekoTOpBIX 00BEKTaX, HAIpUMeEp, CTPOHKax, He
JIOITyCKaeTCsL.

L1L2 L3 N L1L2 L3 N
NN
I A VA
U
Ra<|,
PE
= Ra Ra

Puc. 34 3amena Y30 tuna FU na Y30, ynpasnsemoe nuddepeHunanbHbIM TOKOM
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13. HE’KEJIATEJIBHBIE CPABATDBIBA-
HUA Y30

Otwmouenuss Y30 BCIEACTBUE MOBPEKICHUS LEMU HA3BIBAIOTCS 3ALIUTHBIMU OTKIIFOUE-
HUSIMH. ECITH IPOMCXOUT OTKITIOUEHHE 110 PYTOH MPHIMHE, TO IMEET MECTO HeXKelaTeIbHoe
cpabateBanue Y30. HexenarensHbie cpadateiBanms Y30, Kak MpaBUiIo, MOYKHO OTHECTH K Of1-
HOM U3 JBYX IPYIIL:

— cpabaTbIBaHusI, BhI3BaHHbIE 3alUIIaeMOil Liebio (coemuHeHne npoBoaoB PE u N, 6onbiioe
KOJIMYECTBO AJIEKTPOIIOTpeOHTENeH U T. 11.);

— cpabaTbIBaH¥s1, BEI3BAHHBIE BHEIITHUM 2JICKTPUYECKHAM BIIMSTHAEM, HaIIpUMeED, IIepeHarpsiKe-
HUSIMH B CETH.

13.1. HexkenaresibHble cpabarbiBanusi Y30, BbI3BaHHbIE
OIIMOKOM B COeIMHEHUN

Ilpy MOHTa)ke BCJIEICTBHE HEKBATU(DUIMPOBAHHBIX ICHCTBUI MM XalaTHOCTH UMEIOT
MECTO OLIMOKH, KOTOPBIE SIBIISTIOTCS IPUYMHOM KaXKyHIUXCsl HEOOBSICHUMBIMU Cpa0aThIBaHUH
VY30. Hmwxke paccMOTpeHbI HAHOO0JIee XapaKTePHBIC OIMHOKH.

1. Hepomyctumoe coennnenue nposoguukos PE u N 3a Y30 (puc. 35, 36, 37)

IIpu TakoM COECIMHEHHU HE BBIIOJIHAETCSA ONHO U3 OCHOBHBIX YCJIOBUM 3aIlUTBHI B CETH
cuctemsl TN. HexxenaTenbHple OTKIIIOYEHUS IPOUCXOIAT U3-3a MIPOTEKAHUS 110 IPOBOJHUKY
PE uacru paboyero Toka.

TN I y
N g
- L2
— L3 l'
N
| 2| pe
I !
|=|1+|2
O O
— Rg 12=1,

Puc. 35 Henonyctumsie coenuHenus nposoaunkos PE u N 3a Y30
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L1
R PEN
412 Al
'PE N (L1
L2
P S
| S S P
R R )

L1

R R s PEN

: I

| Al "

*I»] [ <

| \ AV

;—0

*‘ v v

PE N L1 I=1y+1,

Puc. 36 Ortxmrouenue Y30 npu
COCAMHECHUU NPOBOAHUKOB PE
u N (motpeburens 3a Y30)

Puc. 37 Ortxmouenue Y30 npu
coelMHeHNH NpoBOAHUKOB PE

u N (morpeburens nepen Y30,
notpeburens 3a Y30 oTKiIIOUEH)

2. HenmpaBuJ/ibHOe coelMHeHHe MPOBOJAHNKOB N NpH napaJjijieJbHOM COeIHHEeHUH
aByx Y30 (puc. 38)

[Ipu coennHeHNH, IPUBEICHHOM Ha pHc. 38 a, CUTyalys aHaIOTMYHA U300paKEHHOW Ha

puc. 35.
TN TN
— - L1 — - L1
+— - L2 - L2
+— - L3 +— - L3
— 777777777777E77PEN = PEN
i - (0]
| bSLaxs | |l
| |
TRg i R
| T gk ‘ | T
husflLD N -
3x400 B DDD FE 230 34400 B DDD

a — HEIIPaBUJIbHO

0 — IpaBWILHO

Puc. 38 IlapamnensHoe coenunenue Y30
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3. Henonmyctumbie noaxodenusi Y30 B cern TN-C. D

OmmOKY B COETMHEHMAX B CXeMe Ha puc. 39:
— gepe3 OKHO TpaHcopmaTopa Toka Y30 He IOKEH MPOXOIUTh 3aIIUTHBIA TPOBOAHUK;
— nByxnposojHas L, PEN npoBonka Hengomyctuma;
— pabouuii TOK HEe JOKEH YXOIUTh B 3€MIIIO.

4. OmnboyHas 3aMeHa BXOAHOro 3a:xxuMa Y30 Ha BBIXOJHOI IPU NOAKJIIOYEHHH
padouero npoBOJIHUKA.

13.2 HexkesaresbHble cpadarbiBaHusi Y30, BbI3BAHHbIE
BHEHIHUMHY BO3/1€eiiCTBUSIMU

OCHOBHO¥ IPUYHHOM HEXENATeIbHBIX (JI0XKHBIX) OTKIIIOUEHHH SBIIAIOTCS IEpEHAPSHKEHNS,
BO3HHKAIOIINE, TIIABHBIM 00pa30oM, MO BIMSIHHEM aTMOC(EPHBIX Pa3psiioB ¥ KOMMYTaIiid
B cerd. IlepeHanpspkeHHs HOCSAT UMITYJIBCHBIM XapakTep M UMEIOT KPYTHU3HY HapacTaHUs

Ipumeuanus peoakmopa.

1) Cm. npumeuanue x enase 5.3.

|=|1+|2
T L1
. L2
' L3
I
PEN
IR
PEN
L| |peN L PE
L
o\
PE
iIZ_IA
= Re Ra

Puc. 39 Henonyctumseie noaxmouenus Y30 B cetu TN-C
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HapsDKEHUS, HaxXosmrytocst B nipeaenax 1...10 kB/mkce. [Ipu sToM B menu pacnpocTpassercst

BOJIHA TOKa, HATMYKE KOTOPOI MOXKET ObITh BocnpuHATa Y30 Kak MOBpexkICHUE:

— B npouecce 3apsiaku emkoctd CPE oTHOcuTenpHO 3emin (kopiryca);

— TIPH NEPEKPBITHH WU TIPo00e H30IIIINY;

— IIPU IPOTEKAHUH TTOCIIEe TIEPEKPHITHUS (TIPO00sT) M30JSIIIHN Ppabodero TOKa IPOMBIIILUICHHOH
YacTOTHI 10 MOMEHTa Ilepexoja ToKa depe3 Hynb (uist gyactoTsl 50 'y — momynepuon
T/2 =10 mc).

VY iapHsle BOJHBI, BO3HUKAIOIINE B PE3yIbTaTe TPO30BBIX Pa3psiioB, 000OIIEHHO MOTYT
OBbITh IPECTAaBICHBI UMITYJIbCOM HOpMain3oBaHHOW (opmel 8/20 mxc (puc. 40). Makcu-
MaJbHbIe 3HAUeHUs] TOKa yIapHOH BOJHBI B MecTe ycTaHOBKH Y30 B OCHOBHOM HIKE
BeruunHbl [ = 500 A.

B Asctpun u ['epMaHiy ONBITHBIM ITyTEM YCTaHOBJICHO, UTO B paiOHAX C OOJIBIIIM YHCIIOM
TPO30BBIX JHEW B rofy JOXHBIE OTKIoueHHs: Y30 HaOIr0al0TCs Yale, YeM B paiioHax
C MaJIbIM M CPEJJHUM YHCIIOM IPO30BBIX AHEH. M3BecTHO Taroke, uTo mpu ycranoBke Y30 Ha

250 A ans ||
|p1 % J/ 100% Ip = 3 KA,qnﬂ @

100 I, = 5kApans [S
90
50
10 1
10
T T1=8 mkc
P L)) .| T2=20 mkc t—>

Puc. 40 HopmanusosanHas popma yaapHOii BOIHEI ToKa 8/20 mMkc!)

Tpumeuanue pedaxmopa.

1) Ha puc. 40 npedcmasnena popma umnyischo2o (YoapHo2o) moka ¢ OnumeibHOCmvio poHma umnyivea 8 Mkc
u OnumensHocmvio umnyavca 20 MKC, UCROTb3YeMAs CO2NACHO Hemeykum cmanoapmam VDE Onst ucnoimanuii
91eKpPo060OpY006ans, 6 YacmHoCmu, HeKOMOPbIX MUnoe paspsaonukos. B omevecmesennoil npakmuxe noooomas
Popma uMnYIbCA UCRONBL3YEMEsl 8 NPOYECce UCHLIMAHUL PA3PAOHUKOS NPU USMEPEHUU OCMABUE20CS HANPAICEHUS.

Tpebosanus k ucnvimanuam Y30 na cmoukocns npu UMRYIbCHOM HANPAICEHUU 8 MEICOYHAPOOHBIX CAHOAPMAX
6 Hacmosiujee epemst Omcymcmeyom u HAX00AMCsL 8 CMaouu paccmompenusi.
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BO3YIIHBIX JINHHUSX YacTOTa JIOXKHBIX OTKIIOUEHHH B 5 pa3 BBIIIE, YEM IPH YCTaHOBKE Ha
KaOeTbHBIX JTMHHUAX, TIPOJTIOKEHHBIX B 3eMJIe (TIPH rPo3axX Ha BO3MYIIHBIX JIMHUSIX IPOUCXOAUT
oko10 20% BCeX JIOKHBIX OTKIFOUSHHH, YTO COCTABJISET B CPEIHEM 5 OTKIIOYCHUI B TOJ,
TOrJa KaK Ha KaOeNbHBIX JIMHUSX — HIPUMEPHO | OTKIIOYEHHE B TOJ). AHAIU3 TO3BOJISET
cHenaTh elle OJUH MHTEPECHBIH BHIBOJ — B CETIX CHCTeMBI 1T JIOXKHBIE OTKITIOYEHHS
MIPOUCXOMAT B [[Ba pasa dalle, 4eM B CeTsX cucTeMbl TN.

[IpuBeneHHbIE BhIlIE TaHHBIE OTHOCATCS K Y30 063 3a1epKku cpabaThIBaHus (U1 001IIero
npuMeHenns). CUTyanust 3aMEeTHO YITyqIIaeTcsl B Cilydae UCHoib30BaHus Y30 ¢ 3aIepKKOH
cpabarsiBanus (tunbl G u S). B anekrponpoBoakax, riae Obutd uernosb3osansl Y30 tumnos G
U S TIOYTH UCYE3IH JIOKHBIE OTKIIFOYEHHS KaK B KaOEIIBbHBIX, TaK U B BO3IYILHBIX CETSX CHCTEM
TN u TT. Y30 tuma G c 3axepxkoit 10 Mc cienpranbHO pa3paboTaHo Ut OrpaHHYeHIS Yicia
JIOKHBIX OTKJIFOUCHHH mpu rpo3ax (G — mepBas OykBa HeMeIKoro cioBa “Gewitter”, 4ro
B PyCCKOM IiepeBoze o3HauaeT “Tpo3a”). Ilpm s3tom Y30 yKka3zaHHOTO THNA yIOBIET-
BOPSTIOT TPEOOBAHMS K 3aIIUTE KaK OT KOCBEHHOTO, TaK U OT IIPSMOT0 IPUKOCHOBEHUSI (CM.
Tabm. 5).

Ipn BrmoueHHM noTpebuTeneil ¢ OGONBIIMME E€MKOCTSAMH MO OTHOIICHHIO K 3eMIle
(xoprycy) CPE B 1ienu mpoucXoiuT MepexXoaHbIi MPOIECe, 9TO BBI3BIBACT MosBIeHHE ToKa IF,
MPOTEKAOIIEro B 3eMJIIO MIIH 3allIUTHBIA TpoBoAHUK (prc. 41). KpoMe Toro, 3HaUNTENBHbIH
no BenmduHe TOK IF 3auacTyio BO3HHMKAaeT HMpH KOMMYTAILWSIX NPOTSHKEHHBIX KaOeNbHBIX
JVHUA 1 000pYIOBaHUS C BBICOKOYACTOTHBIMU MOMEXOIOIABNSIOMUMH KOHAEHCATOPaMH,
HanpuMep, TAPUCTOPHBIX CBAPOYHBIX aNIapaToB.

- — L1

— | L2
A
— L3
N ) N
PEN | PE PE
I =1
— Rp F | 'F
] = 1= =
Cpe Cpe

Puc. 41 Bo3aukHOBeHHE TOKOB yTeukH yepe3 eMkocTb CPE mpu xommyTanumsax
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B pane cmyuaeB orkmouenrne Y30 (cM. puc. 42) BbI3bIBacT cpabaThIBAHUE yCTPOMCTB
3aIUTHl OT MEPEHANPSHKEHUH, YCTaHABINBAEMBIX BOJIHM3H 3NIEKTPONoTpeduTeneit (TpeTbs
CTYIEHb 3allUThl — Pa3psAIHUKH Kiacca D).

OTH pa3psIHUKH, KaK IPaBUIIO, SBIISIFOTCS IEPEHOCHBIMH ¥ TTOJKITIOYAFOTCS K IITECEIb-
HBIM pO3eTKaM IPH NOMOIIH BIIIKH. UyBCTBUTEIFHOCTD Pa3psTHUKOB Ki1acca D HacTomb-
KO BBICOKas, YTO OHH PEarupyioT Ha IEPEHANPSDKSHNUSI B HECKOIBKO IECATKOB BOIBT. Ecin
B CETH BO3HUKAIOT HECKOJIBKO UMITYIbCOB NIEPEHATIPSDKEHNUH, CIIEAYIOMUX APYT 3a APYTOM
¢ HeOONBIIUMH MPOMEKYTKAMH BPEMEHH, TO BEPOATHOCTH JIOKHOTO OTKIoYeHus Y30
3HAYUTEIIbHA.

Bcenencrre noxHbIX cpabarsiBaniii Y30 MPOUCXOMAT OTKITFOUCHHS 3JICKTPOIMOTPeOHTE-
JIeit, 4To BiIedeT 3a co0oii CyIIecTBeHHEIE YOBITKH. B cBsI31 ¢ oTCyTCTBHEM IpsiMOit HH(OpMa-
1y 0 MaciuTabax ymepoa, BRI3BaHHOTO JIOKHBIMHU CpabaThIBAHUSAMU HCIPaBHBIX Y30, MOXKHO
BOCIIOJIb30BAThCSI IOCTYITHBIMH pe3yJIbTaTAMH MCCIIE0BAHUM CTPaXxOBbIX KoMmaHuii ['epmanun.
B cooTBeTcTBHM C TaHHBIMH THX KOMITAHHI paccMaTpHBaeMble YOBITKH cocTaBuiy B 1984-1986
rogax 5,5% Bcero yiep6a, KOTOPbIA UMeJT MECTO BCIEACTBHE aTMOC(HEPHBIX IepeHaIpsKe-
HUH (M3 HUX Ha JKUJIbIE 3IaHus npuxoautcs 4,5%, cenbekoe xo3sicTBo — 0,8%, MpOMBIIIIIeH-
HocTb — 0,2%). B 3TH yOBITKM BKITIOUEHBI ITOTEPH OT UCHIOPTHBIIHMXCS MHIIEBBIX IIPOIYKTOB,
THOeNM NTUI Ha KPYMHBIX depMax u T. 1. [IpuBeneHHbie Mu(ps! ABISIOTCS OYeHb BEICOKAMUY,
a B ()UHAHCOBOM BBIPAXXEHHUH PEYb UJET O MUJLUTHOHHBIX CyMMax.

Bonbiryto yacTs NOKHBIX cpabaTeiBannii Y30 M0 yKa3aHHBIM BbIIIE MPUYHHAM MOXKHO HC-
KITFOUHTh, KaK y’Ke OTMEYAIOCh paHee, ucroib3ys Y30 ¢ 3ameprkkoii cpadarsianms 10 Mc, TO
ecthb Tuma G, wm cenekTHBHBIX Y30. Ecan B 3anuimaeMoi e UMEETCS TIUTEIbHBINA TOK
yreukd (cM. TiiaBy 10.2), To cnemyer mmbo ycraHoBUTh Y30 ¢ GONBIIMM 3HAYEHHEM HOMUHAIb-
HOTO MU((EepeHITATBHOTO TOKA, JIHO0 YMEHBIIUTE YHUCIIO MOAKII0YaEeMbIX IEKTPOIPHEM-
HHKOB.

Ilpumeuanue peoaxmopa.

1) 30ecy umeromes 6 6udy Kiaccol paspsaoOHukos coanacHo nemeykum cmanoapmam VDE (4 knacca — A, B, C, D).
Paspaonuku knacca D npednasmauenvi Ons 3auumvl OM 2PO306bIX U KOMM UOHHBIX TEp pAdICEHULL
nepenHocHbIx ObIMOBbIX d1eKMponompedumeneii u SNeKmpoo6opy008ans ¢ NeKMpPOHHLIMU cxemamu. Paspsaonuxu
knacca C (puc. 42) ucnonvsyiomes 0 3auumsl Om 2po306biX U KOMMYMAYUOHHBIX NEPEHANPANCEHUN CIMAyUuo-
HApPHO20 71eKMPO0OOPYOOBAHU: ABMIO. KUX BIKIIIO 1, V30, konmakmopos, MazHumHblx nyckame-
JIetl, WmencenbHbiX PO3emoK u m. 0.
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(8mopas cmyrneHb 3auumi) yepes paspadHuK

Bo3uukHOBeHME T0KHBIX OTKIIOUeHHH Y30 B SJIEKTPOIIPOBOJAKE

Puc. 42

C YCTPOMCTBAMH 3aIIUTHI OT IIEPEHANPSHKEHUH.

70



14. UCITIOJIB3OBAHMUME Y30 B PA3JINY-
HbIX OBBEKTAX

14.1. Knable 31aHus M 00bEKTHI IPAKIAHCKOI0
Ha3HAYEHUA

JU1s1 TIOBBITIIEHNST YPOBHS 3JIEKTPOOE30MACHOCTH B JKIIIBIX 3IaHISIX, KOTTEMKaxX W 00IIecT-
BEHHBIX OMEIICHHSIX JKIUTBIX JIOMOB (IIpauedHbIe, MACTEPCKHUE U T. I1.) PEKOMEHTYeTCs U 3a-
LIMTHI IEMeH MTEenceIbHbIX PO3ETOK U 000pyIoBaHIs HCTonb30BaTh Y30. Kpome Toro, B HO-
BBIX H PEKOHCTPYHPYEMBIX 00BbeKTax MpoBoJHHK PEN nomikeH ObITh pasaeneH Ha MPOBOIHUKH
PE u N, npryem Touka pa3szieneHus J0/DKHA HAXOJUTHCS B TPYIIIOBOM (KBapTUPHOM) LLIUTKE.

Eciit B GBITOBOH 2JIEKTPOIPOBOIKE UMEIOTCS 07HO(a3HBIEe U TpeX(a3HbIe e  IITEeNCelb-
HBIX PO3ETOK, TO YMECTHO 3alUIIaTh Tpex(asHble HENN IPU IOMOIM YeTHIPEXITOTIOCHBIX
V30, a omHOMa3HBIE — MPH MOMOIIK YyBCTBHTENBHBIX ABYXMoMocHbIX ¥Y30. [IpuBenenHsre
PEKOMEH/IAIUH OTHOCSATCS ¥ K OOIIECTBEHHBIM 3IAHISM, HAIIPAMEP, 00bEKTaM KOMMYHATBHBIX
YCIIYT, IIKOJIaM, aAMUHUCTPaTHBHBIM 31aHUSIM U T. 1. [Ipu 3TOM pekoMeHmyeTcst s obecrede-
HUSI BBICOKOH YCTOHYMBOCTH K JIOXKHBIM cpabaThIBaHUsIM Hcnonb3oBath Y30 tumna G. [Ipumep
cxeMmbl 3aimThl ¢ TakuM Y30 npuBesieH Ha puc. 43.

[IpaBuna BBHINOIHEHHS JJIEKTPOIPOBOAKU B YUPEKICHHUSAX 3IpaBOOXpPaHEHUS
periaMeHTHpYIOTCs OTAeNbHBIM cTangapToM MOK 60 364-7-710 (cm. TnaBy 14.8).

1 — cenextuBHOE Y30

1 IA @ ¢ I, =300 MA (Bpems
3a/IepsKKH CpabaThIBAHUS

40 mc);

|
2-VY30 tuna G
2 IA @ c I, =30 MA (Bpems
3a/IepXKKHU CpadaThIBAHUS
10 mc);

3 — 3ammTa OT KOPOTKOr'O 3a-

N Y, MBIKAHHS U IIePerpy3Ku
e (BpeMst OTKIIFOUYEHHSI KOPOT-
3 KO0 3aMbIKaHusi 2—4 Mc).

Puc. 43 Cxema snextporpoBojku ¢ Y30 ¢ BEICOKOH yCTOHYHBOCTBIO K JTOKHBIM
cpabaThIBaHUAM
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14.2. Bannble u qyuieBbie moMeleHHs!

Y30 ¢1,, <30 MAD TpebyroTcs st BoeX LeTIei IITENCeIbHBIX PO3ETOK B BAHHBIX OMeILie-
Husix?). TIpu 9TOM oCTaroTes B cuile TPEGOBaHHUS K YPaBHUBAHUIO MOTeHIManos. Ecim cuctema
TpyO B IOMEIIEHNH BBIIOJIHEHA U3 IUIACTHKA, TO Y30 cuMTaeTcs JOCTaTOUHON MepOi 3allUThl,
a HeOOXOIMMOCTh peall3alliii JOMOJIHUTEIFHOTO COSIMHEHUS BOJOIPOBOIHON apMaTyphl
OTCYTCTBYET.

Toxpo6rO TpeboBaHMs K 0OECHIEUCHHUIO ITEKTPOOE30MaCHOCTH PAaCCMOTPEHBI B CIICIIHATb-
HoM ctanaapte MOK 60 364-7-701, rioe 3Tv noMereHus pa3OUThI Ha 30HBL, IS KOKAOH U3 KOTO-
PBIX HPEIbsIBICHB KOHKPETHBIE TPEOOBAHHS O BHITIOIHEHUIO SJIEKTPONPOBOAKH 1 3aIUTHBIX

MepOTpPUATHIA),

14.3. BacceiiHbI

TpeboBanus kK 00ECTICYCHHUIO IITEKTPOOE30MACHOCTH B OacceitHax s iaBaHus U GoH-
TaHax npejcTaBieHbl B crangapre MOK 60 364-7-702. DtoT crangapT cTporo
periaaMeHTHPYET MECTO YCTaHOBKH 3JIEKTPOOOOPYIOBAHHS U 3allUTHBIX yCTPOHCTB. [Ipn
9TOM aJIbTEPHATHBON UCTIONB30BaHUIO Y30 sIBIsIeTCS MpUMEHEeHne 000pyaoBaHus kiacca Il
Wi 000pyIOBaHUs, MOAKIIOYEHHOTO depe3 pasliessiomuil Tpancopmatop. Ompene-
JICHHBIE CMSATYCHUs TPeOOBaHMIl JOMYCKAIOTCS TOJIBKO I OacceifHOB HEOONBIINX pa3-
MEpOB.

14.4. CtponTesibHbIE MJIOMIAAKH

CrpoutenbHble IUIOIAAKH XapaKTePU3YIOTCS 3HAUUTEIIbHBIM YHCIOM HECUACTHBIX CIIy-
9aeB, BBI3BAHHBIX ITOPAXKEHHEM JJIEKTPUIECKHM TOKOM. Takoe IoJIoxKeHHe 00BICHIeTC s
TEM, YITO IEKTPOIPOBOIKH, TPUMEHSIEMbIE Ha CTPOUTENIBHBIX INIOMAAKAX, SIBIISIOTCS Bpe-
MEHHBIMH, @ 3KCILTyaTaIHs 3IeKTPO0OOPYIOBAHUS BEACTCS B TSDKEIBIX, C TOUKH 3PEHUS
obecriedeHus 31eKTpOOE30MaCHOCTH, YCIOBHIX.

IIpu 3TOM GOJNBIIMHCTBO MAILIKH, IPHOOPOB U PYYHOI HHCTPYMEHT HCIIOJIB3YIOTCS B Ha-
PY’KHOH cpezie, He 3all[UIIEeHHON OT 10X As, a 00CIy)KUBAIOLIMII IEpCOHA, KaK MPaBUIIo,
HE IPOXOJUT COOTBETCTBYIOIEH clenuaabHOM MOAroToBKU. IIpuMeHeHHne MepeHOCHBIX
kabeneil (MPOBOMOB), NMPOJOKEHHBIX HEMOCPEIACTBEHHO HA 3eMie, O0yClIaBIHBaeT

Tpumeuanus peoaxmopa.

1) [na canmexxabun, 8anHbix u Oyuiedbix Oeticmaylowjue 8 Hacmosiyee 8pems omevecmeennvie ,, Bpemennvie ykazanus
no npumenenuio Y30 6 21ekmpoycmanosrax sHcunbix 30anuil * pexomenoyiom ycmanasiusams Y30 ¢ HOMUHATbHOIM
omxmouarowum ouggepenyuanvivim moxkom 0o 10 A, ecau 0ns smux nomewenuil 8bloeneHa omoeibHast IUHUSL.

2) Anbmepnamusoii ucnonvsosanus Y30 0as 3auyumel yeneil WMeENncenbHblX pO3EMOK 8 BAHHBIX U OYULeBbIX
nomewenuax aensemes coanacto cmanoapmy MOK 60 364-7-701 numanue smux yeneii om uHOUBUOYANbHO2O
pasoensiowe2o mpancgopmamopa 6o om ucmounuxa cucmemovt BCHH (3CHH).

3) B cmanoapme MOK 60 364-7-701 u Oy no. pazoenenvl na yemvipe sonvi (0, 1, 2, 3) ¢ yka-
3anuem ux pazmepos. LLImencenvrvle pozemku Mozym Geimb YCMaHOGNEHbL MOILKO 8 30He, HauboIee YOaIeHHOU Om
6aHHL WU OYUIe6020 NOOOOHA (30HA 3) NpU YCAOSULU UCNONL306GHUA OOHOU U3 YKA3AHHBIX 6 N. 2 NpuMeyanutl
3AUUMHBIX Mep.
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BBICOKYIO CTETIEHb BEPOSTHOCTH MEXAaHWYECKOTO HAPYIICHUs IEIOCTHOCTH 3aIIUTHOTO
MPOBOJHUKA.

Bcerencrue HapyieHuUs HEIOCTHOCTH 3aLMTHOTO IIPOBOJHHUKA MMOKOro Kadess (IpoBo/ia)
BO3HHUKAET peajibHasi yrpo3a sKU3HH JIFOEH, KOTOphIe MOTYT MPHKOCHYTHCS K OTKPBITOH HPO-
BOZSIIEH YacTH 000pYIOBAHNS, ITUTAEMOT0 TTOBPEXICHHBIM KabeeM (IIPOBOIOM).

B cootBeTcTBIH ¢ TpeOOBaHUSIME MEXKITyHapoaHBIX cTanaapToB MOK 60 364-7-704 1 MOK
439-4 Y30 c I, < 30 MA Ha CTPOUTENBHBIX IIIOMAAKAX TOJKHEI OBITh YCTAHOBJIEHBI
B K@XJIOM paclpeeTUTeIbHOM MIUTE [T 3alUTHI [eTlel MTEeNncenbHbIX po3eTok. Takue
qyBCTBUTENbHBIE Y30 3aIlUINAIOT IUTETICENIbHBIE PO3ETKU, PYUHON JIEKTPOMHCTPYMEHT,
KOTOPBIH MTOIKITIOYAeTCs K HUM, a TaKXKe IIepEeHOCHBIE Kabenu (IIPOBOAa), IOIKITI0YaeMble
K paclpeneInTeIbHOMY IIUTY.

14.5. CeabCKOX0351iCTBEeHHBIE 00HLEKThI

OmacHOCTb HECYACTHBIX CIIyYaeB, BBI3BAHHBIX HIEKTPUUECKIM TOKOM, B 0OBEKTaxX CelTbec-
KOT'0 XO3SICTBA Upe3BbIYaiiHO BbICOKA. [IpUUMHOM 3TOr0, ¢ OZHON CTOPOHBI, SBJISIOTCS TSHKE-
JIbIe YCIIOBHSI SKCILTYaTaluy JIEKTPOOOOPYI0BaHHUS (BIaXKHOCTb, arpecCHBHAs CPefa, JIETKO
BOCIUTAMEHSIOIIMECS BELIECTBA B HEMIOCPEACTBEHHOH OJIM30CTH OT 3IEKTPOIPOBOAKH U 000-
pYIOBaHUS), a C JIPYroil CTOPOHBI, HEKBATH(HIMPOBAHHOE OOCIYy)KHBaHHE M XaJaTHOE
OTHOLIIEHHE K COOJIIOICHHIO TIPaBHUII ANEKTPOOE30MaCHOCTH.

B cenbCKOXO035CTBEHHBIX 00BEKTaX MO MEPEUHCIICHHBIM BBILIE MPHYNHAM JUIS HOBBIIIE-
HMS YPOBHS 3aILUTBI JIFOASH U MMYILECTBA HEOOXOAMMO HCIONb30BaTh Y30 B ClIEAYIONINX
CIlydasx:

— B IIEIISIX LITENCENTBHBIX PO3ETOK B TIOMEIIEHHSX C MOBBIIIEHHOIH OMAaCHOCTHIO M 0000 orac-
HBIX, B PEMOHTHBIX ¥ MEXaHHYECKHX MacTepPCKUX, a TaKKe COrIacHo craHmapry MOK
60 364-4-47 B 1ETAX MITETICETBHBIX PO3ETOK Hapy kHOK ycTanoBkH (Y30 ¢ I, <30 MA);

— B IIEIISIX CO CTAI[MOHAPHO YCTAHOBJICHHBIM 000PYI0BaHHEM, B IOMEILEHHUSX C JIETKOBOCIIIA-
MEHSIOIIMMHUCS BEMIECTBaMHU Wi roproded meuibio (Y30 c¢ I, < 500 MA, pexomenayercs
c I, <300 MA).
3ammTa CeNnbCKOXO3SHCTBEHHBIX KUBOTHBIX O00ECHEUMBACTCS NMPH ITOMOIIM KOMOWHAIIN

ABTOMATHUYECKOTO OTKIIIOYEHHS U JIOMOJIHUTEIEHOH CHCTEMBI YPaBHUBAHHS OTEHIINAJIOB.

B cBsi3u ¢ TeM, 4TO )KHBOTHBIC OYCHb UyBCTBUTEIBHBI K JICKTPUICCKOMY TOKY, HAMOOIbIIIAs

JIOMyCTHMasi BeJIMYNHA HAIPSDKEHHS IPUKOCHOBEHMSI M 111ara JUisl >KMBOTHBIX OTPaHHYeHa 3Ha-

yennem 25 BY. Criefyer 0TMETUTD, 4TO JIOTIONHUTENbHAS CHCTEMA YPABHUBAHHS [IOTEHIIMATIOB

B YKHBOTHOBO/TYECKHX MOMEIICHHSIX YaCTO HAXOUTCS B TUIOXOM COCTOSIHHH U ycTaHOBKa Y30

B HavaJe IIeMH MO3BOJISET CBECTH PHUCK HECYAaCTHOTO Cydas K MUHMMyMy. Jliist OIleHKH BO3-

JEHCTBHS HIIEKTPHYIECKOrO TOKA Ha JIOMAIIHHUX JKUBOTHBIX CIIETyeT MCHOJB30BATh JOKyMEHT

Report IEC 479-3 “Bo3nelicTBre MEKTPHIECKOTO TOKA HA JOMAIITHUX KHBOTHBIX .

Tpumeuanue pedakmopa.

1) Tpebosanus omeuecmeeHHblX HOPMAMUBHBIX OOKYMEHMOS, KACAIOWUXCS DNeKMPoOe30nacHocmu 8 00vekmax
CeNbCKO20 XO3AUCMEA, OMAUYAIOMCsL om npugedentvix ¢ cmandapmax MOK.
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14.6. IIpoMbinLIeHHbIE 00bEKTHI

KayecTBO 3J€KTPONPOBOIKK B MOMELICHHAX NMPOMBIIUICHHBIX MPEAIPUITHI HECKOJIBKO
OTIIMYAeTCs OT €€ KAauecTBAa B JPYTHX 3/1aHMSX, TaK KaK Ha IPOMBIIUICHHBIX OOBEKTax
MPENONAraeTcsi HATMIUe HOCTOSIHHOTO KOHTPOJIS, OCYIIECTBIISIEMOTO KBATU(DUIIMPOBAHHBIM
HIEPCOHAJIOM, ¥ OTHOCHTEIILHO KOPOTKUX CPOKOB IIEPHOUIECKIX UCTIBITAHHUH.

Jns obGecriedeHnst 6e30MAaCHOCTH OOBIMHO Pa3padaTHIBAIOTCS SKCIyaTallMOHHO-TEXHH-
YecKHe TPeOOBaHMUSI, PETJIAMEHTHPYIOIIHE MIPABHIIA SKCILTYaTalluK ¢ Y4ETOM MECTHBIX yCIIO-
BUi1. OTH TpeOOBaHMs MTO3BOJIIOT TaKXKe 0OeCIIeYnTh O0JIee YacThIi 1, TIIABHOE, JOKA3aTEelIb-
HbII KOHTPOJIb COCTOSIHHS 3allUTHBIX MEp 3IEKTPOOE30MaCHOCTU U, B YAaCTHOCTH, PEryiis-
PpHYy!0 1poBepKy 3¢ dexrrBHOCTH PyHKIMOHUpOoBaHK ¥Y30.

B npoMeImieHHBIX 251eKkTporpoBoakax Y30 HCMONIb3yIOTCS ITIaBHBIM 00pa30M I 3aIlUThL
eneil MTeNceNbHBIX PO3ETOK, K KOTOPBIM ITOAKITIOUAaeTCS PYJHOH SIEKTPUIECKU HHCTPY-
MeHT (Openu, nutigoBabHBIE KPYTH, Kpacsllie MICTONETH U T. 1.). Ha Gompmmx mpex-
npustisax Y30 ycTaHAaBIMBAIOTCS B aJIMHMHUCTPATHBHBIX MOMEIICHHSX, HMOKPACOYHBIX,
PEMOHTHBIX LIeXaX U IPYTUX IPOM3BOACTBEHHBIX IIOMELICHHSX. [IJ11 CTalIMOHAPHO yCTaHOBIIE-
HHBIX MAIlMH 1 000py10BaHus ucrons3oBanue Y30 (eciu HopMaTHBHBIE JOKYMEHTHI HE Tpe-
OyIOT IIPUMEHEHHS APYroro Croco0a 3allUThl) B ONACHBIX ¢ TOYKHU 3pEHHMS deKTpobe3onac-
HOCTH ITOMEIIEHUSIX SIBIISIETCS OMHUM 3 BO3MOXKHBIX ITyTeH pEIIeHHs 3a/[aqil 00ecIIeueHHst
BpEMEHH OTKJIFOYEHHs, He mpeBbimaroiiero 3Hauenust 0,2 ¢ (crangapt MOK 60 364-4-481).

DNEeKTPUYECKHE CXEMbI IPOMBIIUICHHBIX MPEAIPUATHIL OTINYAOTCS OTHOCHTEIBHO HEOOJIb-
IIMMU 3HAYEHUSAMH TOJHOTO CONPOTHBIICHHS LENeH U, CIeI0BATEIbHO, BBICOKMMY 3HAYECHH-
sIMH TOKOB KOPOTKOTO 3aMbIkaHHs1. [ToaToMy B citydae ucronb3oBanust Y30 Heobxomumo obec-
MIEYUTH HEOOXOMMBIE NapaMeTphl J0OABOYHBIX MPEAOXPaHHUTEINCH (AaBTOMATHYECKUX BBIKITIO-
JaTesieif) B COOTBETCTBHY C TpeboBaHMsIMU n3rotoBuTeneii Y30.

14.7. MoOHJIbHBIE MOMEIICHUS

DeKTpooOopyAOBaHHE B MOOWIIBHBIX MOMEIICHHAX (MAacTepPCKUE, PEMOHTHBIC U YKHIIbIC
MOMEILEHNS, MEUIIMHCKHIE 1 U3MEPHUTENbHBIE TJAOOPATOPHH H T. I1.) IOJHKHO OBITH OCHAIIEHO
COOCTBEHHOM 3allIMTOW OTKPBITHIX MPOBOISIINX YACTCH, HE 3aBUCAIICH OT UCTIOTHEHHUS
U COCTOSIHUS 3aIlUTBl CETH NUTaHUs. BBINONHEHNE 9TOH 3a/1auM B IIEISX, HCIOJIB3YIOMNX
3a3eMIIeHHe, Bo3Jlaraercs npakTuuecky seerna Ha Y30 (puc. 44)D.

3amura ¢ Y30, ynpasmsieMbIMu anddepeHIHaIbHEIM TOKOM, O0ECIednBasi JIeKTpo-
0€30MacHOCTH MPU MOBPEKACHUN U30JIILIUH SJICKTPOIPHOOPOB, HAXOAAINXCS B MOOWIEHOM
MOMEIIEHUH, HE HYXIAeTCd B M3OJIMH 3TUX 3JIEKTPONPUOOPOB OT 3€MIH, KaK 3TO
Tpebyercss B ciaydae mcnoib3oBanus Y30, peardpyoiix Ha BENUYMHY HANpsDKEHUS IO
OTHOLICHHUIO K 3eMJIE.

Tlpumeuanue peoakmopa.

1) Coenacrho omeyecmeeHHbIM HOPMAMUBHBIM OOKYMEHMAM 80 6800HO-PACNPEOENUMENbHbIX YCMPOUCmeax
MOOUNLHBIX 30aHUll 00ICHbL Yemanasaugamvcsa Y30 ¢ HOMUHATbHLIM OMKIIOHAIOWUM Ouddepenyuanoibim
moxkom ne eviute 30 MA. Ilposepka smux Y30 0ondicha bINOTHAMBCS edHCEMECAUHO.
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Puc. 44 MoOwibHBIC TOMEUICHUS C MUTAHUEM OT Hapy>KHOTO HCTOYHUKA
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14.8. YupexaeHnusi 31paBooXpaHeHust

B cootsetctBum co crangaptom MOK 60 364-7-710, conepaiiimM npaBuiia BEIIOTHEHNS
3MEKTPOIPOBOIKH B MEAULIMHCKHIX YUPEXKACHHUAX, B ITUX YUPEKICHUSIX TPEOYeETCs UCTIONB30-
BaHue cetu cucteMbl TN-S, To ectb paznenenue npoBoanuka PEN na PE u N. Kpome Toro,
YKa3aHHBII CTaHAPT ONpenessieT 001acTh HCroNb30BaHusd Y30 B MEIHIIMHCKHUX YUpexKie-
HusX. W3 ero TpeGoBanmii ciieyert, 9To 1okHbI mpumenaThest Y30 c I, < 30 MA. ITpu stom
BO3MOKHO Hemonb3oBanne Y30 ¢ I, < 300 MA (KpoMe Lemel ITeNCeNbHBIX PO3ETOK), ECITH
TOKOBAs HAarpy3Ka 3JIEKTPONOTpeOHTENeH BbIe HOMHHAIBHOTO TOKA MPOM3BOAMMBIX Y30 C BB
COKOW 4yBCTBUTEIBHOCTBIO. UHCIIO moTpebuTeNnel, BXomaumx B 3amuimaemMyo Y30 werb,
JIOJDKHO OBITH KaKk MOKHO MEHBIIMM. B paccmaTrpuBaeMoM cTaHIapTe Takke yKa3aHo, uTo
KOHTPOJIb HOpMAJIBHOTO (pyHKIHoHUpoBanust Y30 ciemyeT Npou3BOANTE MPH HOMOIIH KOH-
TPOJBHOI KHOIKH 1 pa3 B 3 Mecsna. Y4uThIBast, YTO HEKOTOPbIE IOMEIIECHNUS] OTKIIFOUUTD C LEIBIO
TIPOBEPKY JIKe Ha KOPOTKHI MPOMEKYTOK BPEMEHH TIPAKTHYECKH HEBO3MOXKHO (Kap/IFOJIOTH,
OT/IEJICHIE MHTEHCHUBHOM TEPATnH U T. I1.), I1e7IeCO00pa3Ha YCTAaHOBKA B TAKMX HOMEIIEHISIX Y30
C MOBBILLEHHOH SKCILTyaTalMOHHOM HaieKHOCTBIO Tuna HFIL.

Howmenknarypa Y30 a4 3npaBooxpaneHust Oblia pacliMpeHa 3a cueT pa3paboTKH CrieHallb-
Horo tuna Y30 yisi peHTTCHOBCKUX KaOMHETOB (B Ha3BaHUH THIIA 3TOro Y30 MMeercs I0mo-
nutenbHast Oyksa R). Takue Y30 o6r1afaroT NOBBIIIEHHOH YCTOHYIMBOCTEIO K JIOXKHBIM OTKITIO-
YeHISIM NIPH BKITFOYEHNH YCTAHOBOK JUTS PEHTTEHA.

14.9. BpemeHHbIe 00bEKThI

BBogumoe B 9KCILTyaTalMIo 31eKTPO00OpyJOBaHHE, YCTAHOBICHHOE BO BPEMEHHBIX 00BEK-
Tax, HOJIEKUT IPUEMO-CIATOYHBIM UCTIBITaHUAM. [Ipu AMMTENBHOCTH SKCILTyaTaluu, IPEBbI-
IIAOIIEH MOJITo/ia, JOJDKHBI MPOM3BOAMTHCS MEepUoauuecKie ncnbitaHus. OOCmyKuBaHHe
TaKOro 00OpPYIOBAHMS JOJDKEH MPOM3BOIUTH TOIBKO KBATH()HIIMPOBAHHBIHN nepcoHa. Mcmos-
30BaHHE YyBCTBUTEIBHBIX Y30 Ha BPEMEHHBIX 00BEKTaX TPEOyeTCs MPAKTHICCKU ISl BCEX
Lienel ITencelbHbIX PO3ETOK.

15. BAKVIIOYEHHE

HcnionbzoBanue Y30, ynpaBnseMbIx AudpepeHIHaT-HBIM TOKOM, 00eCTIeUBAET BRICOKHI
ypoBeHb 3nektpodesonacHocty. Takue Y30 oTH4aroTes! MOBBILICHHOH P ()EKTHBHOCTBIO MO
CPaBHEHHUIO C JPYTMMH W3BECTHBIMH YCTpOicTBamMH. [109TOMy MEXIyHapOAHBIE JJIEKTPO-
TEXHHYECKHE CTAHAAPTHI YIEISIOT 3alUTHBIM MEPOIPHATHAM C Ucroib3oBaHneM Y30 Bce
GoJbliee BHIMAaHUE.
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Ta6auna I1-1 CuMBOIBI, HCHONB3YEMbIE I XapakTepucTuku Y30

CumBoa Onucanne HUcnoas3oBanue
1 2 3
1 N
1
, 2-x momocuoe Y30 Jlnst onHodasHeIX Heneit
21 N

4-x nomochoe Y30

Jlns 3-9 dasubix nenei (mpu 2-x u 3-Y nomroc-
HOM HOIK/IFOUCHHH ClIE/lyeT 00CCIeUHTh 3aMKHY-
TBIH IyTh TOKY B L€ KOHTPOJIS)

V30 st nepeMeHHbIX AndhepeHn-
AIbHBIX TOKOB

TIpeoGnanaromniee GOIBUINHCTBO Henel, ObITO-
BBIC MPOBOJKH

V30 juist nepeMeHHbIX U yJIbCHPYIO-
IUX HOCTOSHHBIX AU depeHunab-
HBIX TOKOB

B LECIAX C BBIIPAMUTEIAMHU, IIPH HAJIMYUHA [10-
CTOSIHHOM COCTaBJIAIONIEH B KPUBOM TOKa

V30 wist HepeMeHHBIX, MYJIbCHPYIOIIUX
HOCTOSIHHBIX U CIVIAXEHHBIX TIOCTOSH-
HbIX 1u(depeHInaIbHbIX TOKOB

HpOMLIU_U'ICHHLIC TIPOBOJIKM C BBIIPSMHUTEIISIMHA,
npeo6pa3oBaTeNsIMHI U T. II.

V30 s 001ero npuMeHeHus,
YCTOHYMBOE K MMITYJIbCHOMY TOKY JI0
250 A (ipu popme BoutHBI 8/20 MKC)

OGBI‘{HBIC DJIEKTPONIPOBOJKH IIPU OTCYTCTBUH
TpC6OBaHI/Iﬁ K MCKJIOYCHHUHKO JIOKHBIX OTKIJTHO-
YeHHH

CeneKTHBHOE, YCTOWYHNBOE K UMITYJIbC-
HOMY TOKY 710 5 KA (mpu hopme BoII-
Hbl 8/20 MKC)

J11st yCTaHOBKHM B Hayasie 3JIeKTPOIPOBOJIKH Iie-
pen pa3psAIHUKAME C LENbI0 00eCIeYeHUs ce-
JIEKTUBHO# pabotsl Y30

C 3azepxkoii Bpemenn 10 MKc, ycToii-
YHMBOE K UMITYJIbCHOMY TOKY 10 3 KA
(ipu popme BoutHbl 8/20 MKC)

J1i1s BCceX MPUMEHEHNIA C BBICOKOH YCTOIYMBOCTBIO
K JIOXKHBIM OTKJTIOUEHHSM, TTOIXOIUT TaK JKe JUIs
HCIIO0JIb30BAHMS B KAYECTBE JIOMOJIHUTEIbHOM
3aIUThI OT NPSIMOTrO NPUKOCHOBEHHS

VYCcI0BHO yCTOIUMBOE K UMITYJIBCAM O
250 A (mipu dpopme BosHbI 8/20 MKC)

OOBIYHBIEC AEKTPOIPOBOIKU

Jlns o61mero NpUMEHEHHMs, YCIOBHO
yCTOIUMBOE K UMITyJIbcam Gostee 250 A,
Hanpumepd 750 A (tipu hopme BOJIHBI
8/20 mKc)

JIs neneii ¢ cyIecTBeHHBIMU OPOCKaMH TOKa
NpU KOMMYyTalusx (kabesbHbIe TPAcChl, aCHH-
XPOHHBIC IBUTATEIIH, IPYIIIbI OCBETUTEIIbHBIX
TPHOOPOB € IFOMUHECLICHTHBIMH JTAMITAMH H T. I1.)

V30, ucrnons3yemMoe npy TeMIepatype
710 —25°C (B COOTBETCTBYIOIIEM KOp-
myce)

T'apanTHpOBaHHbBIE MAPAMETPEI 10 ONPE/IETIEH-
HOM TeMIepaTypbl OKpYyKarouei cpebl, Bce
NPUMEHEHHS

100
10000

HomunasbHas ycioBHast yCTOHYHBOCT
K KOPOTKOMY 3aMbIKaHuio 10 KA ¢ fgo-
6aBOYHBIM Tpenoxpanutenem 100 A

3ammmra Y30 0T KOPOTKMX 3aMbIKaHUH (MEXLY-
(ha3HbIX, HA 3EMIII0)

63 ¢ HoMHHaJTBHBIH TOK ¥ HOMUHAJIBHOE Ha- | BIOMpaeTcst CornacHo HOMHHAIBHBIM TTapaMeT-

Y YT npsokerrie Y30 npu yacrore 50 (60) T'iy | pam snexTpooGopyioBanus
230/240

10000 OTKITI09aKoINas CIOCOOHOCTH BCTPOCH- | 3alluTa 3JIEKTPOIPOBOIKH OT HEPEerpy30K U KO-

o HOTO 3alUMTHOrO BhIKiIto4aTess 10 KA, | pOTKHX 3aMbIKaHUH
‘ 9 KJIACC CEJICKTHBHOCTH 3
VYcToiuMBOE K JIOKHBIM OTKJIIOYEHH- | MakcumanbHO 20 JTIOMUHECHEHTHBIX JIaMIT

o SIM, KOTOPBIE MOTYT GLITL BBI3BaHbI pa-

‘leucnTenfe st”

Goroit DJICKTPOHHBIX CTApTEPOB JIFO-
MMHCECLEHTBIX JIaMIT
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Ta6uuna I1-2 OcHOBHBIC HEUCTIPABHOCTH NPH UCTIONB30BaHUuU Y 30

Peaknus Y30 | IIpuynHa HEHCIPABHOCTH Ycrpanenue HeucnipaBHocTH | Pucynok
OtkimoueHue * HeTIPaBHJIbHOE BBINONHEHHE | [IpoBepHTH ANIEKTPOIPOBOAKY; H3- 28,
TIPOBOAKH, MEpUTH CONPOTHBIICHHE MEXAy pa- | 35...38
* HEHCTIPABHOCTH [TOTPEOHTENS; 604YMMH POBOJHUKAMH (BKIFOYAs
npoBoAHUK N) 1 npoBoanHukoM PE;
* HEHCIIPaBHOCTH Y30 3ameHuTh Y30
JloxHbIe * KpaTKOBpeMeHHbIe nepexo- | Microns3oBate Y30 Tuna G wimu S 41, 42
OTKJIFOUECHUSA HBIC MPOILECCHI TPHU KOMMY-
TalMU MOTpeduTeNeH;
* 0OJIBIINE EMKOCTH CETH IO
OTHOUIEHHIO K 3eMJe (TOKU
3apsIIIKK);
* cpabaTbIBaHNE Pa3psIHUKOB
(orpaHuuuTenel nepeHanps-
JKEHUST)
* BIMSHUE CHIBHOTO MarHuT- | Pasmectuts Y30 BHE 30HBI BIHS-
HOTO 10JIs (TpaHC)OPMATO- | HUSI MATHUTHOTO TIOJIS
PBbl, KOHTAKTOPBI)
IIpu ncnonb30Ba- | * OTCYTCTBYET HanpshkeHHe MU- | [IpoBepUTh HAIMYHE HANIPSDKCHHS 14
HUHM KOHTPOJIb- | TaHM; MPOBEPUTH MPABUIILHOCTD MOJKIIIO-
Hoif kHomky Y30 | ¢ 0TCYyTCTBYET 3aMKHYTbIH ITyTh | ueHHs 4-X nomocHoro Y30 1o cxe-
He cpabaTbiBaeT | B UenM KoHTpos (4-Unomoc- | me; samenuts Y30
Hoe Y30 B 2-Ywumm 3-Y mpo-
BOJTHOM LIeTN);
* HEHCIIPaBHOCTE B Y30

Taomuua I1-3  CumBonbl, HaHOCHMBIE Ha KOpITyc Y30 ¢ MOBBIIEHHOH KCIUTyaTaIlMOHHON
nanexxsoctsio (Y30 tuna HF7 ¢gupwmst Felten & Guilleaume)

Cumsoun Onucanue

max. 63 A gl MakcuManbHas TOKOBasl 3alllUTa OT KOPOTKOTO 3aMbIKa-
e uust 1 neperpysku (UL/OL + KS/SC — 3amura ot nepe-
UL/OL+KS/SC TPY3KH + 3aIuTa OT KOPOTKUX 3aMbIkanmif; O. L. P. —

3aIlUTa OT CBEPXTOKOB)
CepBHCHast KHOIIKA CITY>KMT JUISL IPOBEPKU (DYHKIIMOHH-
posanwust Y30 TOIBKO IIpH BBOJIE B OKCILTyaTaIuio. Pery-
SERVICE P JAPHBIH KOHTPOIIb MOKET He TIPOM3BOIMThCS, ECITH HOpMa-
L] W‘! TUBHBIMU JJOKyMEHTAMU HE YCTAHOBIIEH OIPEIEIICHHBII
T & CpoK KOHTpoJsL. OJHAKO JKENIATeIbHO BBHIIONHSATH KOH-

TPOJTB [P MPOBEICHNN TIEPHOIIMIECKIX HCIIBITAHMI FITH |
pa3s B rof.
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Taoauua II-4 O6o3Hauenus B cxemax ¢ Y30

ABTOMaTHYECKHUI
BBIKJIFOYATEIb

Ob6o03nauenne Y30 B hyHKINO-
HaJIbHBIX CXeMax

V30, ynpasnsiemoe
nuddepeHInaIbHbIM
TOKOM

Y30 co BcTpoeHHOI
MaKCHMaJIbHON TOKOBOI
3alIUTON

4-Y nomocuoe Y30

VY30, ynpasisiemoe
nuddepeHIanbHBIM
TOKOM, COTJIACHO
OpUTAHCKUM U
(hpaHIy3cKIM
CTaHIapTaMm

¥30

2-Y nomrocuoe Y30

Ornucanue:
I,,=03A
[,=100 A

THIT
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Ta6uauna II-5 Ilepedenp MeXIyHApOIHBIX EKTPOTEXHUUECKUX CTAaHIAPTOB, HA
KOTOpBIE JaHBI CCBUIKM B HACTOAIIEH KHUTE

Oo6o3HaueHue
cTaHaapTa

Ha3zBanmue CTaHaapra

MD3K 60 364-4-41

MDO3K 60 364-4-47

MD3K 60 364-4-481

MD3K 60 364-5-54

MD3K 60 364-6-61
MDOK 60 364-7-701

MD3K 60 364-7-702

MDO3K 60 364-7-704

MDO3K 60 364-7-705

MD3K 60 364-7-710

MDO3K 439-4

MD3K 755

MD3K 898

MD3K 61008

MO3K 61009

DJeKkTpoycTaHOBKY 31aHui. TpeGoBanus mo obecneueHnto 6e30-
MAcCHOCTH. 3aIlUTa OT MOPAXKEHHS IEKTPUIECKHM TOKOM

OnexTpoycTaHOBKH 3qaHuH. TpeboBanus o obecriedeHmio 6e30-
nacHocTH. TpeOoBaHHA 10 NMPUMEHEHHIO Mep 3alllUThl OT Iopa-
JKCHUS YNEKTPHUYECKUM TOKOM

DIeKTpOYyCTaHOBKY 371aHuH. TpeboBaHws o odecedeHmo 6e3omac-
HOCTH. BBIOOp 3aIIMTHBIX Mep OT BIHSHHUS BHEIIHHMX (DaKTOPOB.
Be16op criocoba 3amUTEl OT TTOPAKEHUS SIEKTPUUECKUM TOKOM
BCJIE/ICTBHE BIIMSIHUSI BHELITHUX (paKTOPOB

DJIEKTPOYCTAaHOBKU 3[aHuil. BBIOOp M MOHTaX 3IEKTPOOOOpyI0-
BaHMs. 3a3eMISIFOLIE YCTPOWCTBA U 3ALUTHBIC IPOBOAHUKH

DIeKTPOYCTaHOBKH 3/1aHuil. PEBU3HS 31eKTpHUECKOro 000py10BaHus

DJeKTPOYCTAaHOBKH 3/1aHui. TpeOOoBaHMS K CHICIMATBHBIM 3JIEKTPO-
ycTaHOBKaM. BaHHBIE U yIIIEBbIC TIOMEIICHEST

DIeKTPOyCTaHOBKH 37aHuH. TpeOoBaHNs K CHICHAIBHBIM 3JIEKTPO-
ycraHoBkam. [lnaBaTenbHbIe OacceliHb

ONEeKTPOYCTaHOBKH 311aHMi. TpeGoBaHMs K CIeNUaIbHBIM IEKTPO-
YCTaHOBKaM. DIIEKTPO0OOPYIOBaHUE JUIS CTPOUTENBHBIX IUIOMIAIOK

DNeKTpOyCTaHOBKY 31aHHH. TpeOoBaHMS K CIeNHATBHBIM AJIEKTPO-
YCTaHOBKaM. DJIEKTPOYCTAHOBKH CEITbCKOXO3SHCTBEHHBIX U )KHBOT-
HOBOYECKUX MOMEILCHHUH

DNEeKTPOYCTaHOBKH 311aHni. TpeGoBaHMs K CIeNHaIbHBIM JIEKTPO-
YCTaHOBKaM. DJIEKTPOIPOBOIKH B YUPEKICHUSIX 3APABOOXPAHEHHUS

PacnpenenurenpHble yCTPONCTBA ¢ HU3KOBOJIBTHOM anmnaparypon
u ycrpolictBamu yripasieHust. CrienpanbHbIe TpeOOBaHuS K pacipe-
JIETUTENBHBIM IIIUTaM CTPOUILIONIATOK

VYcerpoiicTBa 3alIMTHEIE, yhpaBisieMble TH((GepeHIIHaTbHBIM
(octarounsM) TOKOM. OOIIHEe TPEOOBAHHUS U METO/IBI HCTIBITAaHUH

3aH.[I/ITHbIe ABTOMATUYCCKHE BBIKIHOYATCIINA JJIA OBITOBOI'O U aHAJIO-
TAYHOI'O IPUMEHEHUSA

Sammraele  AUQdepeHIaIbHBIE BBIKIIOYATENH 03 BCTPOCHHOM
3aIUTHI OT CBEPXTOKOB TSl OBITOBOIO U aHAJIOTMYHOTO PUMEHEHHUS

321HII/ITHI>I€ HI/I(i)(i)epeHIII/IaJII)HBIe BBIKIIFOYATCIIU CO BCTpOCHHOﬁ 3a-
U.[PITOﬁ oT CBCpXTOKOB JJIA 6I>ITOBOF '0 1 aHAJIOTUYHOI'O HpI/lMeHeHI/Iﬂ
(RCBO)
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