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BBenenue

Honss 4wmcma mnoxapoB, mnpouzomeqmux B Poccuiickonn = ®Denepanuu
OT DJIEKTPUYECKUX U3CIHUIA U YCTPOUCTB B 3IAHUSIX U COOPYKEHUSIX, OT OOIIET0 Yrcia
MOXKApOB B 3JaHUSIX W  COOPYKEHMSIX  OCTaeTcsi CTaOWJIBHO  BBICOKOM
u cocTtanisieT 6oinee 34 %.

Haubosbiee yuciio moxapoB OT 3JIEKTPOOOOPYAOBaAHUS €KETOAHO MPOUCKXOTUT
Ha OOBEKTaxX >KWIOro cekropa. Mx mons cocraBmser mopsaka 74 % ot olmiero
KOJIMYECTBA MOYKAPOB MO ANEKTPOTEXHUUECKUM MTPUUHHAM.

OcHOBHasi 4acTh MOTHOIIMX JIIOJAEH Ha MOXKapax OT 3JIEKTPOOOOPYTOBaHUSA
NPUXOIUTCS Ha TOXAapbl B 3aHUAX U COOPYKEHHUAX XKWIOTO cekropa — 94,8%
OT 00mIero 4Wciia MOTHOIMMX Ha TMOXKapaxX, BO3HHUKIINX IO AJIEKTPOTCXHUYCCKUM
IPUYHHAM.

Cpenn BHIOB OOBEKTOB KHJIOTO CEKTOpa HAMOOJIbIIEE KOJIWYECTBO MOXKAPOB
OT DJIGKTPOUBAETUNA M YCTPOWUCTB €XKETOJHO MPOUCXOAUT B OJIHOKBAPTUPHBIX
U MHOTOKBAPTUPHBIX JKWIBIX JOMax M cocraBisier okoio 43 % wu 33 %
COOTBETCTBEHHO.

B 3maHumax u CcoOpyXeHHSX OOIIECTBEHHOTO Ha3HAYEHHUS JOJS TO0XKapoB
OT D3JIEKTpOoOoOOpyaOBaHUsA cocTaBmwia Oonee 52 % oT oOmero ywucia IOXKapoB
Ha TaHHBIX 00BEKTAaX.

Jonst uucima mormOmuxX JIOAEH Ha MoXkapax OT JJIEKTPOoOOpyIOBaHUS
B OOIIECTBEHHBIX 37aHUAX cocTaBmwia 19,0 % ot oOmero ymciaa moruOmmMx Ha
Mo’kapax Ha TaHHBIX 0OBEKTaX.

Pacripenenenust  3HaueHuUd — TOKaszaTesneid  OOCTAHOBKM €  IMOXapaMu,
npousomeamumu B Poccuiickoit deneparuu B nepuon 2016-2021 romoB B xujiom
CEKTOpPE M 3JIaHUAX W COOPYKCHHSIX OOIIECCTBEHHOTO HA3HAYCHHS, MCTOYHUKOM
BO3HUKHOBEHHUS KOTOPBIX SIBJISUIOCH  3JIEKTPOOOOpYAOBaHUE, IO CyObEKTaMm

Poccuiickoit @enepanuu npeacraBieHsl B Tadbaumax 1 u 2.



Taoauma 1
PacnpenesieHue 3Ha4eHUIl MoKa3aTeseil 00CTAHOBKH € MOKapaMu,
npousomenmumu B Poccuiickoii ®@enepanun B nepuon 2016-2021 roxos

B JKHJIOM CEKTOPE€, HCTOYHUKOM BOSHUKHOBCHUHA KOTOPLIX ABJIAJIOCH

3JIEKTPO0OOpya0BaHue, N0 cyobekTaMm Poccuiickoii @eaepannu

Koa-Bo Tlo ITorué.o o
PeiiTunr Cy0bexT PO 10KapoB, 02 | Peiirunr Cy0bexkT PO JII01eH, (;; o
ell. qeJl.
1 MockoBckast 00J1acTb 16 861 7,63 1 MockoBckas 00J1acThb 740 6,71
2 Pecnybmixa 8 304 3,75 2 CBepiioBcKas 00JI1acTh 417 3,78
bamkoprocran
3 YensOuHcKas 00acth 6728 3,04 3 Pecnybmixa 382 3,46
bawkoprocran
4 Upkytckas 001acTb 6 599 2,98 4 Upkyrtckas o01acTh 358 3,25
5 Jlenunrpackas 001acTb 6 456 2,92 5 Jlenunrpaackas 00J1acTh 342 3,10
6 r. Mocksa 6 047 2,73 6 Kpacuospckuit xpait 342 3,10
7 Kpacrosipckuit xpait 6017 2,72 7 HoBocubupckas ob6macts 297 2,69
8 Kpacromapckmii kpait 5905 2,67 8 Hwmxeropozackas o06acth 275 2,49
9 CBepjIoBCcKas 00J1acTh 5 696 2,57 9 YenabuHckas 00j1acTh 272 2,47
10 Camapckas 001acTh 5573 2,52 10 PocroBckas ob6nacthb 256 2,32
11 Pecrry6nmka Tarapcran 5400 2,44 11 Kpacronmapckwii kpaii 244 2,21
12 Hoocubupckas odmacts 5301 2,40 12 TromeHckas 00acTeb 233 2,11
13 [Ipumopckuii kpait 5164 2,33 13 [epmckuii kpait 232 2,10
14 Kemeposckas obnacts - 4945 2.23 14 KemepoBckast 061acTsb - 230 2,09
Kysbacc Kysbacc
15 Hwmxkeroposckast 001acth 4823 2,18 15 Camapckast 001acTh 221 2,00
16 AnTaiickuit Kpaii 4587 2,07 16 Pecnybnuka Tatapcran 214 1,94
17 PocroBckas o6acts 4 329 1,96 17 CaparoBckas 00JacTb 204 1,85
18 XabapoBckuil Kpaid 3998 1,81 18 XabapoBckuil kpait 200 1,81
19 CaparoBckas 001acTh 3 864 1,75 Cpennee no cy6nexram 195,8
Ypaiabckoro ®O
20 Boponesxckas 061acth 3819 1,73 19 TBepckast 00J1aCTh 191 1,73
21 [Tepmckuit kpaii 3750 1,69 20 Bourorpazckas 061acThb 185 1,68
22 Bourorpazackast 061acTb 3706 1,67 21 IIpumopckuii kpait 182 1,65
Cpennee no cyobekram
23 Openbyprckast 001acTh 3653 1,65 IpuBo:kcroro GO 179,5
CpenHee no cyobekram N N
Vpabekoro DO 3632,3 22 AnTaiickuil kpaii 173 1,57
24 r. Cankr-IlerepOypr 3623 1,64 23 Kuposckas obnmactsh 173 1,57
25 TroMeHckast 001acTh 3459 1,56 Cpennee 1o cyoLexTam 172,3
Cubupckoro @0
Cpennee 1o cy6nexram 34246 24 Boponexckas obmacts 168 1,52

Cubupckoro ®O




KoJa-Bo Toas Moruémao Toas
PeiiTunr Cy0bexT PO 10KapoB, 0% > | PediTHHT Cy0bekT PO JII01eH, % i
el 0 YeJl. 0
Cpennee no cyobekram
MpuBokckoro GO 3397,2 25 OpenOyprckas 06macTb 161 1,46
26 Owmckas 061acThb 3130 1,41 26 Owmckas 001acThb 156 1,41
p7 | XaTB-MAHCHHCKIHABT. | 30, | 738 | 7 r. Mocksa 151 | 137
okpyT - Orpa
Cpennee no cyobexkTam Y amyprckas
HenTpaabuoro ®O 28987 28 Pecnybnuka 145 1,32
28 Brnagumupckast 00macTsb 2 687 1,21 29 [lensenckas obnactb 142 1,29
Cpezujee 1o cyOnexTam 2594,9 30 Bnanumupckast obnacts 142 1,29
Poccuiickoii @egepanun
29 TBepckast obnacts 2418 1,09 Cpennee no cydnexram 138,4
HenTpansHoro ®O
Cpennee no cyobekTam
0xH0r0 ®O 22821 31 Kypranckast 001acth 130 1,18
30 CraBpomobCcKuil Kpai 2194 0,99 32 ApxaHrenbckas 001aCTh 130 1,18
31 Kypranckas 001acth 2128 0,96 33 Bonoroackas o6nacts 130 1,18
32 WBanosckas o0macTs 2126 0,96 Cpemzee H? cybnexram 129,4
Poccuiickoii Pegepanun
33 [Tensenckas o6macTs 2075 0,94 34 Hosroponckas o6macts 129 1,17
34 Kuposckas obmacth 2 057 0,93 35 TamOoBcKkast 061acTb 127 1,15
35 VipsHopckas obmacts | 2046 | 092 | 36 Pecryomixa Caxa 122 | 111
(Axyrus)
36 Y amyprckas PecryOmmka 2012 0,91 37 3abaiikanbCkuil Kpan 121 1,10
37 3abaiikanbCKUi Kpai 2 006 0,91 38 Pecniybnuka Bypsitus 121 1,10
Cpennee nmo cyobekram 19226 39 UYysauckas Pecny6iuka 119 1,08
Cesepo-3anagnoro @0 - YyBamus
38 TamOoBckast 06macTs 1918 0,87 40 r. Cankr-IlerepOypr 118 1,07
39 Pecniybmixa Caxa 1882 0,85 41 VibsiHOBCKast 00J1acTh 114 1,03
(SxyTus)
40 JIumnenkas o0nacth 1 807 0,82 42 Kanyxckas o01acth 112 1,02
Cpennee no cyobekram
41 Tynbckast 001acTh 1801 0,81 IOmnoro ®O 110,8
42 Amypckasi 00J1acTh 1754 0,79 43 Psazaunckas 06acThb 110 1,00
Cpennee no cyobekTam
43 Bpstackas obnacts 1736 0,78 Cenepo-3anajoro DO 101,1
Cpennee no cyobekram |4 75 o 44 Tymscias o6acTs 100 | 091
JaabHeBocTouHOro @O
44 Benroponckas obmactb 1730 0,78 45 AcTpaxaHCKasi 00JIacTb 100 0,91
CpenHee no cyobekram
45 ApxaHrenbckas 00J1acTh 1714 0,77 JlaJibHEBOCTOYHOTO 86,9
D0
46 Pecnyosinka Kpbim 1714 0,77 46 Jlumerkas 00J1aCcTh 86 0,78
47 Pecniy6nuka Bypsitus 1702 0,77 47 Awmypckast o6nactb 85 0,77
48 Mypmasckas 061aCTS 1668 | 075 | 48 Xanrei-Mancniickuii 82 0,74
aBT. okpyT - IOrpa
49 Bonoroackas o6nacte 1664 0,75 49 Benroponckas obmactb 81 0,73




Koa-Bo Toas IHorutmao Toas
PeiiTunr Cy0bexT PO 10KapoB, 0% > | PediTHHT Cy0bekT PO JII01eH, % i
ell. 0 Yell. °
50 | dysamckasPecnybmmka- |y ga5 | g4 | 5 Crasponomscxaii kpaii 80 0,73
UyBamus
51 Psi3anckas 06yacThb 1519 0,69 51 Kypckas obnacth 80 0,73
52 SIpocnasckast o6nactb 1491 0,67 52 Pecny6muka MopaoBus 79 0,72
53 Kamyxckast ob6macts 1472 0,67 53 WBanoBsckas o0macTs 78 0,71
54 AcTtpaxaHcKkast 00J1acTb 1468 0,66 54 Bpsackast obmacts 77 0,70
55 Kypckast o6nactb 1435 0,65 55 Pecniy6nka Kpeim 77 0,70
56 Tomckast 06sacTb 1422 0,64 56 Pecniy6nuka Komu 74 0,67
57 Hosroposckast o6nacts 1414 0,64 57 OpJoBckast 001acTh 72 0,65
58 Pecry6mmmka Mopaoust 1362 0,62 58 PecnyOmmka Kapenms 70 0,63
59 PecniyOnmka Jlarectan 1330 0,60 59 TIckoBckas o0acThb 69 0,63
60 Pecniy6nuka Kapenus 1307 0,59 60 SIpocnasckast o6nacTb 69 0,63
61 CMmoneHckas 001acThb 1305 0,59 61 Tomckas o0JacThb 67 0,61
62 Pecrry6nmka Xakacus 1226 0,55 62 CMoteHcKast 001acThb 63 0,57
63 TIckoBckas 00acThb 1204 0,54 63 PecnyOmuka Xakacus 60 0,54
64 Pecmry6imka Komu 1149 0,52 64 PecnryOmmka Mapwit 31 52 0,47
65 Yeuenckas PecnyOiika 1103 0,50 65 Koctpomckast 0651acTh 45 0,41
66 CaxanuHckas 001acThb 1088 0,49 66 CaxanuHckas 001acThb 43 0,39
67 OproBcxas 06IACTS 1051 | 047 67 #Amano-Hereruii asr. 41 0,37
OKpyT
68 PecnryGimka Mapwii 31 1006 0,45 68 PecnryOnnka Jlarectan 31 0,28
69 KocTpomckas o6acts 054 | 043 | 69 Kanunnurpazcicas 28 | 025
001acTh
Cpennee no cyobekTam
CeBepo-KaBka3sckoro 899,3 70 Kamuarckuit kpaii 27 0,24
[1]0)
70 Kamunnrpanckas 871 0,39 71 EBpetickas aBT. 00macTb 25 0,23
00JacTh
71 | Kebapaumo-banxapciaz 771 0,35 72 Pecnymka Thisa 23 0,21
PecnyOimka
. N Cpennee no cyobexkram
72 #Amano-Hexeukui asr. 739 0,33 Cesepo-Kapkasckoro | 20,4
OKpYT
[]0)
73 Pecny6imka TriBa 569 0,26 73 MypmaHcKast 00JIaCTb 20 0,18
74 Kamuarckuii kpait 514 0,23 74 Marapganckast 001acThb 20 0,18
75 PecniyOinka Anpires 500 0,23 75 PecniyOnuka Anraii 17 0,15
76 EBpetickas aBT. 00mactb 495 0,22 76 Kabapuro-ankapckas 16 0,15
PecnyOunka
77 Pecnybnuka Anrai 450 0,20 77 r. CeBacTomnoJb 12 0,11
78 Pecniybmixa Cesepras 435 0,20 78 PecryGma Amsires 10 0,09

Ocetuns - Ananus




KoJa-Bo Toas Moruémao Toas
PeiiTunr Cy0bexT PO 10KapoB, 0% > | PediTHHT Cy0bekT PO JII01eH, % i
el 0 YeJl. 0
79 MaranaHckasi 00J1acTb 406 0,18 79 YyKOTCKHUH aBT. OKPYT 10 0,09
80 r. CeBacTomnoib 367 0,17 80 Yeuenckas PecryOmnrka 6 0,05
81 Pecrry6mmka Marymerns 283 0,13 81 PecrryOimka Marymerns 5 0,05
82 Pecniy6onuka KanMbikust 268 0,12 82 Pecnybmixa Cenepras 4 0,04
Ocetus - Ananust
83 Kapauaeso-Hepxecckas 179 0,08 83 Pecniyomuka Kanmeikus 2 0,02
PecnyOiinka
84 Henenxwif aBT. OKpyT 79 0,04 84 Heneuxwii aBT. OKpyT 2 0,02
o KapauaeBo-Yepkecckas
85 UyKOTCKHUH aBT. OKPYT 75 0,03 85 PecryGumka 1 0,01
Tabauna 2
PacnpenesieHue 3Ha4YeHUI MOKa3aTeseil 00CTAHOBKH C MOKapaMHu,
npousomenmumu B Poccuiickoii ®@enepanun B nepuon 2016-2021 roxos
B 3IaHUAX, COOPYKCHUAX OﬁﬂleCTBeHHOFO Ha3HA4YCHUA,
HCTOYHHKOM BOZHUKHOBCHHUA KOTOPLIX ABJ/IAJJIOCH 3ﬂeKTp0060py)]OBaHI/Ie,
no cyobexkram Poccuiickon Pegepanumn
Koa-Bo Toas Morubao Toas
PeiiTuHr Cyonext PO® M03KapoB, % > | PedATHHT Cyobext PO JIoiei, % ’
el. qeJl.
1 r. Mocksa 1684 8,99 1 r. MockBa 12 14,12
2 MockoBckas 001acTb 896 4,78 2 MockoBckas 001acThb 10 11,76
3 r. Cankr-IletepOypr 728 3,89 3 ITpumopckuit kpait 7 8,24
4 Kpacunonapckuii kpai 599 3,20 4 r. Cankr-IletepOypr 5 5,88
5 Pecny6nnka bamkoprocran 561 3,00 5 Upkytckas o01acTb 5 5,88
6 Kpacuosipckuii kpait 545 2,91 6 Owmckas 06macTb 5 5,88
7 Hpkyrckas obmacts 545 2,91 7 AcTpaxaHCKas 00JIacTb 4 4,71
8 Tipsnopexuii Kpail 520 278 8 HAmano-Hereuxui asr. 3 3,53
OKpYT
9 Yenabuackas o0J1acTb 509 2,72 9 Pecniy6ninka TreiBa 3 3,53
10 XabapoBckuii Kpait 502 2,68 10 KpacHosipckuii kpait 2 2,35
11 HoBocubupckas o0nacth 442 2,36 11 YensouHCcKas 00J1acTh 2 2,35
12 Camapckast 00J1acTb 399 2,13 12 HoBocubupckas o0acth 2 2,35
13 Pocrosckas o0nactb 367 1,96 13 PocroBckas obnacThb 2 2,35
14 Pecniy6nuka Tatapcran 343 1,83 14 CaparoBckast 001acTb 2 2,35
15 Xante1-Mancuiickuii apr. 314 1,68 15 Hwmxeropopackas o01acth 2 2,35
okpyT - IOrpa
Cpeanee no cyobexkram
16 CaparoBckas 00J1acTh 309 1,65 Cubupexoro O 1,8




Koa-Bo Toas Morubao Toas
PeiiTunr Cy0bexT PO 10KapoB, 0% > | PeddTHHT Cy0bekT PO JII01eH, o i
el. 0 YeJl. 0
17 Omckast 0GmacTs 294 | 157 Cpeance mo cyrekram |y g
IenTpaabuoro ®O
18 Huskeropozckas 061acTs 292 1,56 16 Pecrryomxa 1 1,18
Bamkoproctan
19 Kemeposcras obmact, - 291 1,55 17 Xabaposckuit kpaii 1 1,18
Kysbacc
20 Bounrorpaznckast oonacth 283 1,51 18 Camapckast 00sacthb 1 1,18
Cpennee mo cydobekTam
Cubmpeioro PO 281,7 19 Bomnrorpasckas 061acth 1 1,18
21 Adraiickuii kpait 270 1,44 20 Adraiickuii kpait 1 1,18
22 [epmcknii xpait 269 1,44 21 [epmckuii kpait 1 1,18
Cpennee mo cydobeKkTam 263.0 Cpennee mo cydobekTam 10
Ypaasckoro @O ' Ypaasckoro @O '

23 Boponexckas o6aactsh 260 1,39 22 Boponexkckas 06aactsh 1 1,18
Cpennee no cyobexkram 254 2 Cpennee no cyobexkram 10
enTpanbHoro ®O ' FO:xHoro ®O '

24 TromeHckas o01acTb 242 1,29 Cpennee Hl;) quGLeKTaM 1,0
25 Pecnyomuka Kpem 241 1,29 23 CBepaioBckas 00JIacTbh 1 1,18
Cpennee nmo cydobekTam
TpuBo.kckoro ®O 230,3 24 Amypckas 00J1acTh 1 1,18
26 Pecrry6mmka Caxa (SAxyTus) 228 1,22 25 TBepckast 00macTb 1 1,18
Cpennee no cyobexkram
IOmnoro ®O 222,6 26 Bonoroackas o6macts 1 1,18
Cpennee no cyobekram P® 218,9 27 VYabsiHOBCKas 001acTh 1 1,18
27 CBepasioBcKas 00J1acTh 216 1,15 28 Benropockas 06macthb 1 1,18
28 Pecrry6nmka Jlarectan 211 1,13 29 TamOoBckast 06acTb 1 1,18
29 CraBponoibCcKuid Kpan 210 1,12 30 Psasanckas obnacts 1 1,18
30 Openbyprckas 00J1acThb 207 1,11 31 Pecny6sinka Komu 1 1,18
31 3abaiikanbCkuii Kpai 190 1,01 32 Koctpomckast 00651acTh 1 1,18
Cpennee 1o cyonexram 186,4 33 r. CeBacTomnoJjb 1 1,18
JanbHeBocTounoro PO
32 ApxaHrenbckas 001acTh 185 0,99 34 PecnryOimka Marymerns 1 1,18
) o Cpennee no cyobekram
33 SImano-Heneukuii aBT. OKpyT 182 0,97 Janbresocroanoro GO 0,8
34 Tomckas oGmacTs 180 | 096 Cpeiee o cyonextam | 5
Cesepo-3anaagnoro @O
Cpennee no cyobekram
35 Jlenunrpaackas 00yacTb 177 0,95 IpuBo:kckoro GO 0,6
Cpennee no cyobekram
36 Awmypckast 061acTb 171 0,91 Cesepo-KaBka3sckoro 0,1
D0
Cpeanee no cyobexkram N N
Cenepo-3ananoro O 165,0 35 KpacHogmapckuii kpaii 0 0
37 AcTpaxaHckas 00J1acTh 159 0,85 36 Pecniy6sinka Tarapcrad 0 0
38 TBepckast 00acTh 154 0,82 37 Xante1-Mancuiickmii ar. 0 0

OKpyT - FOrpa
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Koua-Bo Toas IToruouo Toas
PeiiTunr Cy0bexT PO 10KapoB, 0% > | PeddTHHT Cy0bekT PO JII01eH, o i
ell. 0 qeJl. 0
Kemeporckas obmacts -
39 Pecrry6imika Bypsitus 154 0,82 38 Kys6ace 0 0
40 Kuposckast o6nacth 153 0,82 39 TromeHckas obnacth 0 0
41 VY nmyprckas PecryoOnnka 152 0,81 40 Pecny6nka Kpsim 0 0
42 Bonoroackas o6nacts 147 0,79 41 Pecnyommxa Caxa 0 0
(SxyTus)
43 Brnagnmupckast o6macTb 147 0,79 42 Pecrry6imka Jlarectan 0 0
44 SpocmaBckas o6macTb 147 0,79 43 CraBponoiabCKui Kpaid 0 0
45 MypmMmanckast 001acTb 146 0,78 44 OpenOyprckast 00acTh 0 0
46 Bpstackas o6nactb 139 0,74 45 3alaiikanbckuit kpait 0 0
47 VegHoBCKasa 00J1acTh 138 0,74 46 ApxaHrenbckas 001acTh 0 0
48 [lensenckas o6nacts 135 0,72 47 Tomckas o6acTh 0 0
49 Benropockas 06acTh 134 0,72 48 Jlenunrpaackas 00J1acTh 0 0
50 Yeuenckas PecmyOmuka 127 0,68 49 Kuposckas 00nacth 0 0
51 CaxanuHcKas 00J1acTh 124 0,66 50 Pecniyonuka Bypsitus 0 0
52 TamOoBckas 061acThb 124 0,66 51 Yamyprckas PecryOmmka 0 0
53 Psasanckas obnacts 118 0,63 52 Bnamnmupckas o6mactp 0 0
54 ‘ysamickas Pecry6ika - 116 0,62 53 MypMaHcKas 061acTh 0 0
Uysamus
55 Tynbckast 061acTh 115 0,61 54 SpocnaBckas 00J1acTh 0 0
56 Kypranckas 001acth 114 0,61 55 BpsiHckast 001acTh 0 0
Cpeanee no cyobexkram

Cenepo-Kapkasckoro DO 109,4 56 ITensenckas o0aacTh 0 0

57 Pecrry6onmka Kapemus 107 0,57 57 Yeuenckas PecyOmuka 0 0
58 PecnyOimka Xakacus 105 0,56 58 CaxanmHckas 0071acThb 0 0
59 JIumnenkas ob6nactb 103 0,55 59 ‘ysamcxas Pecrry6mixa - 0 0

UysBamus
60 Pecniy6iinka Komu 101 0,54 60 Tynbckast 001acTh 0 0
61 OpJoBckast 0071aCTh 98 0,52 61 Kypranckast 001acth 0 0
62 Pecrry6immka TriBa 97 0,52 62 PecniyOmmka Kapenwus 0 0
63 CMoiteHcKas 001acTh 96 0,51 63 PecnyOnmuka Xakacus 0 0
64 Kabapauno-bankapekas 96 0,51 64 Jlunenkas o6acTe 0 0
Pecrrybnmka
65 MBanoBcKkas 06acThb 96 0,51 65 OpJioBckast 001aCTh 0 0
66 KocTtpomckas 00macth 96 0,51 66 CMoneHckas 001acThb 0 0
67 Kypckast obnacts 94 0,50 67 Kabapuuno-banxapexas 0 0
PecniyOunka
68 KanuauHTpamckas o0nacTb 92 0,49 68 MBanoBckas 00acTh 0 0
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Kou-Bo Toas IHoruo.o Toas
PeiiTunr Cy0bexT PO 10KapoB, 0% > | PeddTHHT Cy0bekT PO JII01eH, o i

ell. 0 Yell. 0

69 Pecryomaxa Cenepras 80 043 | 69 Kypexas obmacTs 0 0
Ocertust - Ananus
70 Pecny6mka Mapuit D1 76 0,41 70 Kamununrpanckas 0 0
obJsacTh
71 Kaityckas 061acTs 75 040 | 71 Pecriyomiia Ceepras 0 0
Ocerust - Ananus
72 Pecny6nnka Mopnosust 74 0,40 72 Pecny6nuka Mapuit On 0 0
73 r. CeBacToroin 66 0,35 73 Kamyxckas o6macts 0 0
74 Hosroponckas o6mactb 62 0,33 74 Pecnry6mmka MopaoBust 0 0
75 Kamuarckuit kpaii 58 0,31 75 Hosroposckast o6nacts 0 0
76 IckoBckas obmacTsh 54 0,29 76 Kamuatckuit kpait 0 0
77 PecniyOnmuka Antait 48 0,26 77 TIckoBckas o0acTe 0 0
78 PecrryOmmka Anpirest 44 0,23 78 PecniyOmuka Anrai 0 0
79 Maramanckas o61acTs 44 0,23 79 PecrryOmmuka Anpirest 0 0
80 EBpetickas aBT. 00J1aCTh 41 0,22 80 Maraznanckas 001acThb 0 0
81 Pecniy6nnka Murymerus 31 0,17 81 EBpeiickas aBT. obnactb 0 0
82 PecnyOmmka Kanmeikus 22 0,12 82 PecnyOmuka Kanmmeikus 0 0
83 UyKOTCKHI aBT. OKPYT 18 0,10 83 UyKOTCKHUI aBT. OKPYT 0 0
84 Heneuxwii aBT. OKpyT 16 0,09 84 Heneukwii aBT. OKpyT 0 0
85 KapauaeBo-Yepxecckas 11 0,06 85 KapauaeBo-Yepkecckas 0 0
PecrryOnmka PecnyOmmka

C Y4€TOM HMHTCHCHUBHOI'O POCTAa SHCProBOOPYKCHHOCTHU HACCIICHUA, JXKHUIIBIX U

OOILIECTBEHHBIX 3[aHUM, TEHJAEHUHUS IO KOJMYECTBY «IJIEKTPOTEXHUUYECKUX)
MOXKAPOB, OYEBHUIHO, COXPAHUTCS IMpPHU CYIIECTBYIOIIEM IOJOKEHUH TOXAPHOU
NPO(PUIAKTUKU 3IEKTPOYCTAHOBOK.

B HacTosiiee Bpems cloKuiach CUTyallds, KOrJa 3JIEKTpPOOOOpYyIOBaHHUE IO
OOJBIICH YacTH HUKEM HE 00CITY>KMBAETCSA U HE KOHTPOJIIMPYETCS C TOUKHU 3PEHUS €r0

MOXKapHOW  TpoUIaKTHKU. DJIEKTPUKHM Ha  OOBEKTaxX 3aHUMAIOTCA  €ro

00CITy’)KMBaHUEM HWJIM PEMOHTOM, KOTJa YTO-TO BBIXOJMUT U3 CTposi. B 3TOM CBs3M,
OJHMM U3 OCHOBHBIX BONPOCOB SBISIETCS OpraHU3alMs CUCTEMAaTUUYECKOMU
npoGUIAKTUKU TTOKAPOB OT DJICKTPOOOOPYTIOBAHUS KHIIBIX U OOIIECTBEHHBIX 3IaHUI
C IPUMEHEHUEM TEXHHUYECKUX CPEACTB.

B cootBerctBuM co cratheid 4 Texuuueckoro periiamenta TaMoXE€HHOrO COr3a
(TP TC 004/2011),

HU3KOBOJIbTHOE O0OpYIOBAaHHME JOJKHO OBITH pa3pabOTaHO M W3TOTOBJICHO TAKUM

«O 0e30macHOCTH  HHU3KOBOJIBTHOTO  O0OpYIOBAHUS
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o0pa3oM, 9TOOBI MTPU MPUMEHEHHUH €T0 10 HA3HAYCHUIO W BBHIIOJTHCHUHN TPEOOBaHUI
K  MOHTaXy, OKCIUlyaTanuu  (UCMOJB30BAaHUIO),  XPAHCHHUIO,  IEPEBO3KE
(TpaHCTIOPTHPOBAHUIO) H TEXHUYECKOMY OOCITYy)KMBAaHHIO 3TO 000pyIOBaHUE
obOecrnieunBajgo: OTCYTCTBHE HEAOMYCTUMOTO PHCKAa BO3HUKHOBEHHMS ITOBBIIIEHHBIX
TeMIEpaTyp, IYTOBBIX pa3psoB WM H3MY4YCHUH, KOTOpPhIE MOTYT MPUBECTH
K TOSIBJICHUIO OITACHOCTEH, OTCYTCTBHE HEIONMYCTUMOIO PHCKa NpPH TEperpyskax,
aBapUMHBIX PEKUMaX U OTKa3aX, BHI3BIBAEMBIX BJIUSHHUEM BHEIIHUX M BHYTPEHHUX
Bo3aciicTBytomux  (aktopoB. Takke B JaHHOM  cTaThe  OMPEIENICHO,
YTO HU3KOBOJIbTHOE 000PY0BAHUE JTOJDKHO OBITh pa3pab0TaHO U U3TOTOBJIEHO TaKUM
oOpa3oMm, 4YTOOBI OHO HE SBISJIOCH MCTOYHUKOM BO3HMKHOBEHHS TIOXKapa
B HOPMAJIbHBIX U aBAPUUHBIX YCIOBHUSIX PaOOTHI.

B  OonpumimHCTBE  CilyyaeB, TMOCJI€  MOHTaXa, dJIEKTPOOOOpYIOBaHUE
HE TojaBepraercs MNpoPUIAKTUYECKUM OCMOTpaM, TEXHUYECKOMY KOHTPOJIIO,
OOCITy’)KMBAaHUI0O W  PEMOHTHO-NIPEAYNPEAUTEILHBIM  MeponpusaTusiM. (OHaKo
CO BPEMEHEM C HUM IIPOUCXOJAT OTPHUIIATEIbHBIE U3MEHEHUS. Y XYIIIEHUE COCTOSTHUS
ANEKTPOOOOPYNOBaHUSI ~ MPUBOAUT K  HEPANMOHAIBHOMY  HCIOJb30BAHUIO
ANEKTPUYECKON PHEPTUU U TOBBIIICHUIO YPOBHS MOXKApPHOW OMACHOCTU, &, 3HAYUT,
TpeOyeT 3a HUM CHUCTEeMATU3UPOBAHHOTO HAOIIOICHUS.

B cootBetcTBUM ¢ DenepanbHbiM 3aKkOoHOM OT 21 nekabpst 1994 r. Ne 69-03
«O mnoxapHoil 06e3omacHOCTU», MPOPUIAKTUKA TOXKAPOB — COBOKYMHOCTH
MIPEBEHTUBHBIX MEp, HAMPABJICHHBIX HA UCKIIOYEHUE BO3MOXKHOCTH BO3HUKHOBEHUS
M0KapoB ¥ OTPAHUYEHUE UX TTOCIEACTBU.

[Tox cucremoil MpopUIAKTUKH TOKAPHOM OMACHOCTH 3JIEKTPOOOOPYIOBAHUS
KUJIBIX W OOIIECTBEHHBIX 3/aHUM TIOHUMAIOTCS PErYJSiPHBIC, BBITOIHIEMbIC
1o 3aIaHHOMN porpaMmme HaOIIOACHUS 3a AKCIUTYaTUPYEMBIM
IIEKTPOOOOPYIOBAaHNEM, TO3BOJISIONINE OMPENEATh €ro (HaKTUIECKOE COCTOSHHE,
MPOUCXOJIAIIMNE B HEM TMPOLECChl W MPOTHO3UPOBATh M3MEHEHUE COCTOSHUS
1o BIMSHUEM pa3IMUHbIX (pakTopoB. Takue HaOIIOIEHUS HEOOXOIUMBI, B MEPBYIO
ouepeib, IS AIEKTPOOOOPYI0BaHUS 0OBEKTOB C MACCOBBIM MTPEOBIBAHUEM JIFOICH.

[To>xapHast 0€30MacHOCTh OOBEKTOB PA3IMYHOTO HA3HAYCHUSI B 3HAUUTEIHHOM
CTETICHU OMNPEACNACTCI COCTOSHHEM DJKCILUTyaTHPYEMOTO 3JIEKTPOOOOPYI0BaAHUS

U DJIEKTPOYCTAHOBOK.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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OCHOBHBIM  HampaBlieHHEM B OOECHNEYeHHH TMOXApHOM  Oe30MacHOCTH
AKCIUTYaTUPYEMOTO BJIEKTPOOOOPYIOBAHUS SABIIAECTCS MAaKCUMAIbHO BO3MOXHOE
CHI)KCHUE BEPOSITHOCTH BO3HHUKHOBEHMS II0KApa OT 3JIEKTPOYCTAHOBOK B LEJIOM
Y OT OTACJIBHBIX JJIEKTPUUECKUX U3IEITHUM.

Tam, rae ecTb KOHTaKTHBIE COCIMHEHHS B DJIEKTPOCETAX, MPOLECC OKUCIICHHUS
METANTMYECKUX TOBEPXHOCTEH  AIEKTPOKOHTAKTOB W  TOSBIEHUS J1e()EeKTOB
HEIpephIBEH. be3 H0CTaTOYHONM TEXHWYECKOW OCHAIEHHOCTH W IMOATrOTOBJIEHHOTO
HepcoHaa B OONBIIMHCTBE CIIy4aeB HEMCIPABHOCTH 3JIEKTPOOOOPYIOBAHMSI MOYKHO
OOHaApyXUTh TOJBKO MO XapaKTEPHOMY 3aIaxy WU OOyTJIEHHOM 3JIEKTPOU30JIALINY,
YTO XapaKTEPHO AJIsl aBaPUUHBIX JEPEKTOB YXKE HA MM0)KAPOONACHON CTa/IUU.

Bo3HukHOBeHHE NEPEKTOB SIEKTPUUECKUX LEMEd M IEKTPOOOOPYIOBAHUS —
3TO €CTECTBEHHBIN MPOLECC, K KOTOPOMY HEOOXOAMMO OBITh FOTOBBIMU M KOTOPOE
HEOO0XO0MMO MPEenyNpexaaTh 3a01arOBPEMEHHO.

B Hacrosiee Bpems MMOSBUIMCH HOBBIE TEXHUYECKHUE CPEACTBA, ITO3BOJISAIOLINE
BBIBECTH NPOPWIAKTUKY [OXApOB OT  DJIEKTPOOOOPYIOBaHMS B  KHJIBIX
Y OOLIECTBEHHBIX 3/1aHUSIX Ha HOBBII YPOBEHD.

K 00ciyXHBaHUIO 3JIEKTPOYCTAHOBOK JIOMYCKAIOTCS KBadU(UIIMPOBAHHBIE
CHELIMAUCTBI, HMEIOLIME TIpynmy Mo a3nekrpode3onacHoct He Huke I,
IIOATBEPKACHHYIO COOTBETCTBYIOLIUM YAOCTOBEPEHUEM.

OOcnenoBaHue  3JEKTPOYCTAHOBOK  JOJDKHO  NPOMU3BOJIUTHCS  COBMECTHO
C  KBAIM(PUUUMPOBAHHBIM  TEPCOHAJIOM  DJIEKTPOTEXHUYECKOTO  XO35MCTBA,

OTBETCTBEHHBIM 32 00CITYKUBAHUE JIEKTPOOOOPYIOBAHUS 31aHHUS.



14

1. Ob6aacTb npuMeHeHUs!

Hactosamue MeTtoauueckue peKOMEHJAIMKU OINPEAEIAoT O0IIKEe TOIO0KEHUS
[0 OpraHu3alii NPOPUIAKTHUKU I0XKAPOB OT 3JIEKTPOOOOPYIOBAaHUS B JKUIIBIX
U OOIIECTBEHHBIX 3/IaHUSAX C IPUMEHEHUEM TEXHUUYECKUX CPE/ICTB.

Hacrosmue METOANYECKUE pPEKOMEHAAUN IIpEHA3HAYECHBI
JUIsL UCHOJIHUTEIBHBIX OpraHoB cyObekToB Poccuiickoir ®enepanuu, OpraHos
MECTHOI'O CaMOYIPABJICHUS, OPraHU3aLUN MO peaju3aluy MOJHOMOYUN B 00acTu
NOKapHON O€30IIaCHOCTH, a TakXke COOCTBEHHHUKOB (apeHIaTOpOB) >KUJIBIX JTOMOB
(kBapTHD).

OCHOBHBIMM 3a/lauaMH MCIOJIHUTEJIBHBIX OpPraHoB CyOBekTOB Poccuiickoii
denepanun, OpraHOB MECTHOT'O caMOyIIpaBJICHNUs, OpraHM3aIui,
no npoUIaKTUKE IMOXKAPOB B JKUIbE, SBISAIOTCA OOyYEHHE HACEJICHUS MepaM
NOKapHOM O€30I1acCHOCTH, OCHOBaM I0Xapo0e30IacHOTO MOBEACHHUS, a TaKXKe
MH(GOPMHUPOBAHNE HACEJICHUS O Mepax MOKapHOU OE30MaCHOCTH.

Hacrosime  meTonuyeckue pEeKOMEHJAUUU MOTYyT  ObITh  IPUMEHEHBI
COOCTBEHHMKAaMHU JOMOB (KBapTHp) U ape€HIAaTOpaMH MOMEIIEHUN I MPOBEACHUS
CaMOCTOSITEJIbHOM TMEPBUYHOM OLIEHKM COCTOSIHUSL TMOXapHOW 0e30macHOCTH
HKCILTYaTUPYEMOTO IEKTPOOOOPYA0BAHUS.

B Hacrosmmx MeToanyecknux peKOMEHAAMAX MO TEXHUYECKUMHU CPEICTBAMU
NPOQUIAKTUKY TMOXKAPOB MOHUMAIOTCS aNMapaThl 3alIUThl ANEKTPUUYECKUX LIETIEH,
TEIUTIOBU3MOHHAs INarHOCTUKA, TEPMOUHANKATOPBI U TEPMOCHCTEMBI.

Hacrosdmme wmeronuueckue peKOMEHAALUMU HE SABIIOTCI  PYKOBOJACTBOM
[0 IPOEKTUPOBAHHUIO AJIEKTPOYCTAHOBOK 3JaHMM W  MOHTaXy anmnaparoB
AIIEKTPUYECKON 3aLUTHI U APYTUX TEXHUYECKUX CPEACTB.

[IpoekTHpOBAHUE M MOHTAX DJIEKTPOYCTAHOBOK 3JaHUN JOJDKEH ITPOBOJUTHCS
B COOTBETCTBUU C JICUCTBYIOIIMMH HOPMATUBHBIMU JOKYMEHTAMH.

Hacrosmme MeToguueckue pEeKOMEHAALMM HE SBISIIOTCS HOPMAaTHBHBIM

JOKYMEHTOM.
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2. OCHOBHBIE IJIEKTPOTeXHUYECKUE NPUYHHBI M0KAPOB
OT 3JICKTPOOOOPYAOBAHMSA

[ToxxapHass 0€30MacHOCTh OOBEKTOB PA3IMYHOIO HA3HAYEHHS, B TOM YHUCIE
KHUJIBIX W OOIIECTBEHHBIX 3/aHUM B 3HAUYUTENBHOM CTENEHH ONpeAesseTcs
COCTOSIHUEM JKCILTYyaTHPYEMOTO 3JIEKTPOOOOPYAOBAaHUS U JIEKTPOYCTaHOBOK.

3HaHUEe TEXHUYECKUX TMPUYMH IMOKApPOB OT DJIEKTPOYCTAHOBOK MO3BOJISET
Oprann3oBath 3(HEKTUBHYIO CUCTEMY MOKAPHO-MPOYUIAKTUIECKUX MEPOIPHUITHIA.

K mpuurHaM nokapoB JIEKTPOTEXHUUYECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMBIKaHUE;

- Ieperpy3Ka 3JEeKTPUIECKUX LEenei;

- 0OJIBIIIOE IEPEXOTHOE COMPOTUBIICHUE;

- UICKpPEHHUE;

- QIIEKTpUYECKas IyTa;

- IEpEHATIPSKEHHUE ANEKTPUUECKON CEeTH.

Kpome Toro, He0OXOAMMO YUYUTBIBATH, UYTO MEPEHANPSIKEHUE AIIEKTPUUECKON
ceTH, OOJIbIIOE MEPEXOJHOE CONMPOTUBIIEHUE M MEpEerpy3ka LENu MOXKET MPUBECTU
K KOPOTKOMY 3aMBIKAHUIO, BO3HUKHOBEHHUIO JJIEKTPUYECKOW Iyrd, U HA0O0OpOT,
KOPOTKOE 3aMbIKaHHE MOXET TPUBECTH K TEPErpy3Ke JIEKTPUUYECKON CETH,
K UCKPEHMIO, 00pa30BaHUIO 3JIEKTPUUECKOM IyTH, K MEPEX0ay dJIEKTPUUECKOTO TOKa
Ha METaJJTHYECKUE 3a3eMIICHHBIC KOHCTPYKIIMH | T.1. [3].

To ectb, oqHU aBapuilHble PEXUMBI, MOTYT INEPEXOAUTH B Jpyrue Ooiee

OIMaCHBIC OTHOCUTCIIbHO BO3MOKHOCTHU BOSHUKHOBCHHUA I10KAPOB.

Kopomkoe 3amvikanue

Cpenu mnOpvYMH TOXAPOB  AJIEKTPOTEXHUYECKOTO  XapakTepa KOPOTKOE
3aMbIKaHHUE SIBJISIETCSI CAaMBIM PACIpOCTPAHEHHBIM, XOTSI HEPEIKO OHO MOXKET ObITh
U CJIEJCTBUEM KaKOU-INOO0 APpYyroil aBapuilHON CUTYallUU B DJIEKTPUYECKOMN IETIH.

KopoTtkoe 3ambplkaHue B 3JIEKTPUYECKUX IEMIX MOKET BO3HHUKHYTH
B pe3yibTaTe 3aMbIKaHUS MEXIY (Pa30BbIM U HYJIEBBIM MPOBOJHUKAMH, 3aMbIKAHHSI
(a30BOro MPOBOIHHMKA Ha «3eMJIio» [3].

NHbIMU  ciiOBaMH, KOPOTKO€ 3aMBbIKAHME BO3HHMKAET IIPU COCAUHECHHU
AIEKTPUYECKUX MPOBOJOB C HAPYUIEHHOW M30JISIIAEH, COMPUKOCHOBEHUU ITPOBOJIOB

C MCTAUNIMYCCKHMMH 3a3€MJICHHBIMH KOHCTPYKIHAMU BHaHHﬁ U COOPYIKCHHUMH,
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NONaJaHUK HAa OrOJIEHHBIE NPOBOAA MOCTOPOHHUX METAUIMYECKHX IPEIAMETOB,
npoboe OOyraeHHOW WM HAapyMIEHHOW HW30JSIHM TMPOBOJOB M JIPYTHX
AJIEKTPOYCTAHOBOYHBIX U3EIUH.

[Tpu KOPOTKOM 3aMbIKAHUY MTHOBEHHO MHOTOKPATHO YBEJIMYMBAETCS CUJIA TOKA
B LIENH, MPOUCXOJUT 3HAYUTENILHOE BBIIEICHUE TEIUIa, 3HAUYUTEIbHO BO3pPACTaeT
TEeMIIepaTypa TOKOIPOBOIAIIMX W, YTO HPUBOJUT K PACIUVIABICHUIO H3O0JIALMH
IIEKTPUYECKUX IIPOBONOB M Kabened M €€ MOCIENyIOIEMY BOCIUIAMEHEHHUIO.
KopoTkoe 3ambikaHMe, Kak IpPaBHJIO, COMPOBOXKIAETCS XJIONKOM, pPACIJIaBICHUEM
MeTajljla MPOBOJHUKOB M BBIOPOCOM pACKAJIEHHBIX YaCTUI[ U3 30HBI KOPOTKOIO
3aMbIKaHUs C MOCJEIYIOIINM BOCIUIAMEHEHUEM OKPY>KAIOIIUX MPEAMETOB.

Haunbonee pacnpocTpaHeHHbIE MPUYHMHBI, MO KOTOPBIM MOKET MPOU30NTH
KOPOTKO€ 3aMbIKaHUE B KBAPTHUPE, IOME, OOIIECTBEHHBIX 3AaHUSIX — 3TO MOBPEKACHHUE
W30JISALUH. [ToBpexnenue U30JSUN qae BCETO IPOUCXOJIUT
B MecCTax, I/ie MpoBoja meperudarorcsa. Takxe K MOBPEKIACHUIO H3OJIALUU MOMKET
IPUBECTU NEPEKPYyUYMBAHUE IPOBOJOB, CrMOAaHUE MPOBOAOB IOJ OCTPHIM YIJIOM,
MOBPEXKICHUE W30JBIIUU TPOBOJOB TMpPH MPOBEIACHUUM PEMOHTHBIX padoT [4].
M3onsuuio MOryT MOBPEAMTH TPBI3YHBI WM JOMAIlHUE >KUBOTHbIE. Emie onaHa
IIPUYHMHA KOPOTKUX 3aMBIKAHUI — IIEPErPEB U, KaK CIEICTBUE, Pa3pyILIECHNUE U30JISIIUU.

HcrouHMKaMy 3aXKUTaHus NPU KOPOTKHUX 3aMBIKAHUAX MOTYT SIBJISATHCS
packaneHHbple (ropsliuMe) 4YacTUUbl W Kaluld MeTajlla NpH PacIUIaBICHUU
B ABAapUMHBIX PEXKMUMAX >KWJI TPOBOAOB (kKaOenmed) WM NOpU  pa3pylIEHUU

AIEKTPONPUOOPOB.

Ilepezpy3ka 3n1ekmpuueckux cemeil

CoBpeMEHHBIE KBapTHpPbl M JOMa HACBIIIEHBl MHOXECTBOM JJIEKTPUYECKUX
npubopoB. YacToll NpUYMHON BO3HUMKHOBEHHS IMOXKAPOB SBISETCA NEperpyska
AIEKTPOCETEN.

IIeperpy3koi Ha3bIBA€TCs TAKOE SIBJICHUE, IIPU KOTOPOM B JIEKTPUUECKON CETH
BO3HHUKAIOT TOKOBBIE HArPY3KH, PEBBIIAIOIINE JUIUTEIBHO JTOITYCTUMBIE.

HaunGonee gacToii mpuuarHOMN, BBI3BIBAIOIIEH TIEPETPY3KY IEKTPUUECKHUX TeTei
B KHUJIBIX U OOLIECTBEHHBIX 3/IaHUSX, SBJISIETCS BKIIFOUEHHUE B DJIEKTPUUYECKYIO CETh HE
NPEIYCMOTPEHHBIX PAaCcYeTOM MOIIHBIX IOTpPeOUTENel DJIEKTPOIHEPTUU WU
BKJIFOUEHUE B OJHY PO3ETKY HECKOJBKO OBITOBBIX MPUOOPOB OOJBIION MOIIHOCTU

OJIHOBPEMEHHO.



17

B pesynbrare meperpy3kud NpOBOAA HArpeBAIOTCS, BBIACISECTCS OOJBIIOE
KOJIMYECTBO TEIUIA, MOTYT IUIABUTHCS XKUJIBI IIPOBOJIOB — 3TO MOXET CTATh IIPUYUHOMN

KOPOTKOI'O 3aMbIKAHN:, BOSHUKAIOT UCKPHI U KaK CJIICACTBHUC I1OKAP [5]

bonvwoe nepexoonoe conpomuesnenue (n10xoii Konmaxm)

Bonpmoe mepexomHOe COMPOTHUBICHHE — JTO COMPOTHBICHHUE YYacTKa
IEKTPUUECKOM TN B MECTE COCTMHEHUS OT/ICTBHBIX 3JIEMEHTOB (MECTa COCTUHCHUS
MIPOBOJIOB, TIOJICOSAMHEHUSI WX K DJCKTPONPHUEMHHUKAM, KOHTAKTHBIM dJIEMEHTaM U
T.I.) B KOTOPBIX, TIPM HEMPABUIHLHOM WX HWCIOJHEHHH, COIPOTHBIECHHUE BHIIIC IO
CPaBHEHHUIO C COMPOTUBJICHUEM JJICKTPHUUECKOH MU J0 dTUX YJaCTKOB M TIOCTIE HUX
[3].

Hanbonee yacto Oombiue mepexoiHble COMPOTUBIICHUS BO3HUKAIOT B MECTax
COCIMHEHUS TPOBOJIOB MEXIY COOOM, KOT/Ja BMECTO ITAMKH, CBapKH, OMPECCOBKHU
WU 32KUMOB MOJI OOJITBI NMPUMEHSIOTCS CKPYTKH MPOBOAOB (OCOOEHHO OIacHa
CKpPYTKa MPOBOJIOB C aTFOMUHUEBBIMU U METHBIMH KHJIAMH ), B MECTaX MOIKIIOUCHUS
IpPOBOJIOB K ammaparam 0e3 CHeluajgbHBIX 3aKMMOB M HAKOHEYHUKOB,
B BBIKJIIOUATENISAX, IITENCENbHBIX pa3beMax (pPo3eTKax, BUIIKAX) Ha KOHTAKTHBIX
AJIEMEHTaX NP CHWKEHUHU TPUJIATaeMBbIX /Ui BKJIIOUCHHS YCUIIMH, HETOBKIIIOUCHHUS,
MOATOPAaHUS W T.MI., B MECTaX KOHTAKTOB, BBIOJTHCHHBIX C IOMOIIBIO PE3bOOBBIX
COCIMHCHUH B JJICKTPOOOOPYIOBAaHWH, B KOTOPOM B TIpoIlecce pabOThl MPOU3OIILIO
ocJIa0JIeHUE KOHTAKTA.

HemnocpencTBeHHbIM HCTOYHUKOM 3a)KUTAHUSI B OTOM CIIy4ae MOTYT OBITh:
DJIIEMEHTBI DJIEKTPOYCTAHOBOK, HArpeThie JO BBICOKOW TeMIlepaTyphl TEIUIOM,
BBIJICJICHHBIM ~ DJIEKTPUYECKUM TOKOM B  MecTe OOJBIIOr0  TEPEXOJAHOTO
COTPOTUBJICHUS;  AJNEKTPUYECCKHE  HMCKPHI WJIW  YAaCTHIBl  PACIUIABJICHHOTO
W HaKaJICHHOTO METaJl/la, BO3HHMKAIOIINE B MECTE «IIJIOXOT0» DIIEKTPUUYECKOTO
KOHTaKTa.

Kpome Toro, 601bI110€ MEpEX0IHOE COMPOTUBICHUE MOXKET ObITh NMPUUYUHOMN

BO3HUKHOBCHHUA KOPOTKOI'O 3aMbIKAHM.

Hckpenue (0yzoeoii npoooit)

Uckpenne (myroBoil mnpoOOW) B DJIEKTPOYCTAaHOBKAX — O3TO BecbMa
pacnpoCcTpaHEHHOE SIBJIEHUE U MPOUCXOJUT KaK MPU HOPMAIbHOM paboTe OTAEIIbHBIX
MOTPEOUTENICH  AIEKTPUUECKONM DHEPruM, 4damie BCEro MNPUOOPOB HMEIOIIUX

KOHHCKTOpHLIﬁ QJICKTPOABUIAaTCIIb IIPHW HCIIOTHOM IIPHWJIICTAHHMHW K HHM HICTOK, TaK
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U B aBapUHHOM peXHME PabdOThl 3JIEKTPONPUOOPOB, B MECTaX HEKAYECTBEHHOIO
NPUCOCIMHEHUS  TMPOBOJAOB K  MOTPEOUTENIM  DJIEKTPUYECKOM  SHEPIUH,
IpU CONPUKOCHOBEHUU OTJACNIBHBIX YYacTKOB IPOBOJIOB MEXIy cOO0OM wiu
C 3a3¢MJICHHBIMU KOHCTPYKITUSMH U T.1. [3].

[Ipyu wuckpeHMHM MPOUCXOAUT OOpa30BaHUE HCTOYHHMKOB  3a)KUTaHUS,
00alaoUX YHEPTUEN U TEMIEPaTypoil JOCTATOYHBIX TSI BOCTNIAMEHEHUS! MHOTHUX
TOPIOYMX BEUIECTB U MAaTEPHAIIOB.

HckpoBol pa3psg MOKET 0Opa3oBBIBATHCSA MPHU U3JIOME KWIbI KaOens n3-3a
YCTAJIOCTU MeETallla, pa3pbiBa MPOBOJHUKA MPHU YPE3MEPHOM PACTSKEHUU KaOes,
a1M00 MpU MOBPEKIECHUU KUJIIBI TOCTOPOHHUM TpEeAMETOM. B moBpexaEHHON Kuiie
BO3HUKAET MaJblid 3a30p, MPOOMBAaEMbli pabOYUM HaIpsDKEHHUEM, MO3TOMY TOK
[0 TaKOMy KaOelo MpOJIOJKAET MPOTEKaTh, U OCTAETCA OJM30K K HOMUHAIBHOMY
3HauYEHHUI0. B 3a30pe BO3ZHHUKAET TyroBOM pa3psiji, COMPOBOXKIAIOIINIICSI HHTEHCUBHBIM
BBIJICJICHUEM TEIJIa, YTO MPUBOIUT K JATbHEUILIEMY Pa3pYIICHUIO U30JISIUN KaOes u

CT'0 BO3IOpPaHHUIO.

Inekmpuueckan oy2a

DnekTpuyecKkas ayra oopasyercs B pe3yJbTaTe YCTOMYUBOTO AJNEKTPUUECKOTO
paspsga MEXIy ABYMS METAUIMYECKUMH SJIEMEHTAMH JJIEKTPUYECKOW YCTAaHOBKH,
VMMEIOIINMHU Pa3HbI€ MOTCHIUAIBI. B 3JIEKTpUUEeCKON Ayre MPOUCXOAUT UHTCHCUBHAS
MOHM3alMsl ra30BOro NMPOMEXKYTKa, IUIaBIEHUWE W ropeHue metamia. Kpome Ttoro,
MPOUCXONUT HMHTECHCHUBHOE pa30pbI3TUBAHUE PACIUIABJICHHBIX YacTHI[ MeTaslia,
UMEIOIMX OOJIBIIION 3amac TEIIOBOM HSHEPruu, KOTOphIE IMOMajasi Ha TOpPIOYHe
MaTepualibl, MOTYT 3aXe4b HX. OJJEKTpUYECKass Ayra HMEET OYEHb BBICOKYIO
temmnepatypy (1500-4000 °C) u MOKET BOCIUIAMEHUTH MPAKTUUYECKU JIFOOOM roprounit
MaTepuall, CONMPUKACAACh C HUM HEMOCPEICTBEHHO, & TAKXKE IMOCPEICTBOM JTyYHCTOU
TETUIOTHI.

YcerolunBass — JJIGKTpUYECKas  Jyra HMHOTJA  MOXET  BO3HHMKATh B
anekTponposoaax. [Ipu anexkrpuueckor ayre mo HersM IpOTEKarT TOKA KOPOTKOIO
3ambikaHus. [ToaTomy npu oOpa3zoBaHUU PIEKTPUUECKON TyTU B aBAPUIHOM PEKUME
B DJICKTPUYECKOM 1I€TIM BO3HUKAIOT BTOPHUYHBIC (TOOOYHBIC) SBIICHUS, XapaKTePHBIC
JUJIsI KOPOTKOTO 3aMbIKaHusl. B ciydasx, He mpeayCMOTPEHHBIX HOPMaJIbHBIM PEKUMOM
AKCILTyaTallMK 3JIEKTPOYCTAHOBOK, BO3BHUKHOBEHHE AJICKTPUUYECKOM IyT'H Yallle BCETO

TPOMCXOUT MPH KOPOTKOM 3aMbIKaHHH [ 3].
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Ilepenanpsascenue 6 3nexkmpuyeckoii yenu

[lepenanpspkeHre MOKET BO3HUKATh: MPU KOPOTKUX 3aMbIKAHUSX; MPHU
MOMaJaHUK «BBICOKOT0» HANpPsDKEHUsI HAa HHU3KOBOJIBTHBIE CETH; TPH TPO30BBIX
paspszax; 3IEKTPOMAarHUTHOW MHIYKIIUU U JIp.

[TokapHasi OMacHOCTb TEpPEHAIPSKEHUsSI, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBUH, MOXET TMPOSBIATHCS B  CIEAYIOIIEM: TOBBIIICHHMH BEPOSTHOCTU
BO3HUKHOBEHHUSI KOPOTKOTO 3aMBbIKaHUs; YBEJIMYEHUH TOKOBOW HArpy3Kd Ha
OTJENBHBIX y4YacTKax »dJCKTPUUYECKON IMemd M BO3MOXHOCTH BO3HUKHOBEHUS
neperpy3Ku; MOBBIIICHUN TEIIJIOBBIICTICHUS B 3JIEKTPOHATPEBATENbHBIX YCTPOUCTBAX;
MOBBIIIEHUH BEPOSTHOCTH BO3HUKHOBEHHS aBAPUIHBIX PEXKUMOB B 3JIEKTPONprOOpax
[3].

Henpasunvnaa 3kcnayamayus, KOHCMPYKMUGHbIE  HEOOCMAMKU U
HEeUCnPAGHOCMU IJIEKMPOU30eT U

[Toxapnass 0€30MaCHOCTb  JJICKTPUYECKUX MPUOOPOB  HampaBieHA Ha
o0ecrnieyeHre MpakTHIeCKOH HEBO3ZMOKHOCTH 3aropaHusi, Kak cCaMoro U3Jemus, TaK U
OKpyXXalIlled ero cpeabl, UTO JOJDKHO OOECHeurBaThCsi  KOHCTPYKLUEH
3JIEKTponpudOpa, BBIOOPOM  KOMIUIEKTYIOIIMX HM3JCIUA U MaTepUaloB ¢
TEMIEPATYPHBIMU XapaKTEPUCTUKAMH, COOTBETCTBYIOIIUMHU TEIUIOBOMY PEXKUMY
paboTsl. [Ipu 3TOM XapaKkTepuCTUKAMU TOXKAPOOE30MaCHOCTH SBISIETCSI COOTBETCTBHE
TEMIEPAaTypbl Ha OCHOBHBIX JJIEMEHTaX JJCKTPUUECKOTO MpHOOpa TOMYyCTUMBIM
3HAYEHUAM, KaK B paboyeM, TaK U B aBaApUIHOM peKUME €ro paboThl.

BoO3HUKHOBEHHE MOXApOB OT 3JIEKTPUUECKUX MNPUOOPOB MOXKET ObITh
OOyCNIOBJIEHO: ~ KOHCTPYKTUBHBIMH  HEJOCTaTKaMH,  HapylIeHHMEM  IPaBUI
AKCIUTyaTallMM; HEKAUYeCTBEHHBIM HHEProcHa0KeHHEeM (pe3KUMH  KoJeOaHUsSIMU
HANpSsDKEHUSI B DIIEKTPUYECKOW CETH, YTO MOXKET MPUBECTH K BO3HUKHOBEHHIO
aBapUIHBIX PEKUMOB).

OCHOBHBIMU PUYMHAMH BO3HUKHOBEHUS MIOKAPOB OT DJIEKTPHUUECKUX H3ACTUI
SBIISIIOTCA: KOPOTKOE 3aMblkaHWE B NpuOOpax MW IIHypax NHUTaHUs, OO0JbIIOE
NEPEX0IHOE CONPOTUBIICHUE, IEPErpy3Ka, UCKPEHUE, HAPYILIEHUE TEIJIOBOTO PeXXUMa
paboTel  3nekTporpubopa  (YXYAIIEHHBIM  TEIIOOTBOJ),  HEMOCPEICTBEHHOE
CONPUKOCHOBEHHWE HArpeThIX IOBEPXHOCTEW 3JIEKTPONpPHOOPOB € TOPIOYUMHU
MaTepuajiaMH; BO3JICUCTBHME TEIJIOBOTO  M3JIydeHus mnpubopa (Hampumep,
aleKTpooOOrpeBarTesisi) Ha TOpIOYME Marepualibl; BBUIET PACKAJICHHBIX YacTHII,

00pa30BaBIIMXCS B pe3yJIbTaTe aBapUHHOTO pexkuma [3].
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3. Opranusanus NpoPpuIaKTUKH MOKAPOB

3.1. O0uue noJ0KeHUs

C 1 wmapra 2023 r. BCTynWwIO B  CWIy  IOCTaHOBJICHHE
[TpaButensctBa Poccuiickoit ®eneparmu ot 24 oktsOps 2022 1. Ne 1885
«O  BHeceHMH  u3MeHeHMl B IIpaBuia  NPOTHUBOINOXKAPHOIO  pEKMMA
B Poccutickoit denepanumny.

[lyakt 2 yka3aHHbIX M3MEHEHMH BBOAUT B IlpaBmia mNpOTHBOMOKAPHOTO
pexuma B Poccutickoit @enepanuu (manee — I[I1P) HoBbIi myHKT 2.1 ciemyromiero
conepkanusi «PyKoBOJMUTENb OpraHU3alMK OO0ECHEeYMBACT HKCILTyaTAlMIO 3JIaHUM,
COOpPY’KEHHUI B COOTBETCTBUU C TpeboBaHUsAMHU DeiepanbHOro 3akoHa « TexHuuecKkui
periaMeHT o TpeOOBaHUSIX TMOXKapHOM Oe3omacHOCTU» U (WJIM) TPOCKTHOM
JTOKYMEHTALUN.

C 7 auBapsa 2023 r. Bcrynuiau B cuity lIpaBriia TEXHUYECKOW DKCIUTyaTalluu
ANIEKTPOYCTAHOBOK TMOTpeOUTeNe snekTpuueckod »sHeprun (nmamee — IITDI),
YTBEP)KICHHBIE TpukazoM MuadHepro Poccmm Ne 811 or 12.08.2022
«O0 ytBepxkaeHun IlpaBui TEXHUYECKOW HKCILTyaTallMM 3JIEKTPOYCTAHOBOK
NOTpeOUTENCH DNEKTPUUECKON IHEPTUNY.

B cootrBerctBum ¢ nyHktom 3 IITD TexHuueckas SKCILTyaTalus
JJIEKTPOYCTAHOBOK  BKJIFOYA€T, B TOM 4YHUCJIE, WX PEMOHT M TEXHHUYECKOE
o0OcITy>KMBaHHE.

B cootBerctBun ¢ nmynkroM 7 IITD, mpu sKcmiyatanuu 3J€KTPOYCTaHOBOK
NOTPEOUTENb TAaKXKE JIOKEH OOECHEeYHUTh: COJEPKAHHE BJIEKTPOYCTAHOBOK B
UCIIPAaBHOM COCTOSIHUU U UX 0€30MacHYI0 3KCILUTyaTalHio; TPOBEICHUE TEXHUYECKOTO
0OCTy’KMBaHUSI U PEMOHTA JJIEKTPOYCTAHOBOK B LIENAX MOJAECPKAHUS HCIPABHOIO
COCTOSIHUA W 0€30MacHOM  SKCIUlyaTallMd  3JIEKTPOYCTAaHOBOK;,  HaJW4He,
UCIIOJB30BAaHUE U TMOAAEPKAHUE B  AKTyaIbHOM COCTOSIHUM  TE€XHUYECKOU
JOKYMEHTAIlM1, HEOOXO0IMMOM JIJIsl SKCILTyaTalliy 3JIEKTPOYCTaHOBOK.

B cootBercTtBuM ¢ myHkTtoM 8§ IITD 1 HENOCpPEICTBEHHOIO BBIMOJHEHUS
0OsI3aHHOCTEM MO OpraHU3alliy SKCIUTyaTallud 3JIEKTPOYCTAHOBOK PYKOBOIHUTEIH
noTpebutenss (32  HWCKIIOYEHHWEM  WHJWBUAYAIBHBIX  MpEANpPUHUMATENCH

1 (U3UYECKUX JIUIT) OPTaHU3aIUOHHO-PACTIOPSIIUTEILHBIM IOKYMEHTOM Ha3HAYaeT U3


https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/902111644#7D20K3
https://docs.cntd.ru/document/902111644#7D20K3
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yuclia  aAMHUHHCTPATUBHO-TEXHUYECKOTO  TMEpCOoHajla  MOTpeduTens  JIMLO,
Ha KOTOPOE BO3JI0KEHBI 00S3aHHOCTH IO OPTraHU3aI[H TPOBEICHUS BCEX BUI0B padoOT
B 2JIEKTPOYCTAHOBKAX MOTPEOUTENs (Jajiee — OTBETCTBEHHBIN 3a AJIEKTPOXO3AHUCTBO),
U ero 3aMectutelns. B ciydae ecnu nmoTpeOuTelb, OCYIECTBISIIOIINMN AKCILTyaTal[uo
IIEKTPOYCTAHOBKH, ABJISIETCS VHMBUyJIbHBIM IIPEANPUHAMATETIEM,
00513aHHOCTh IO OpraHM3alMM JKCIUTyaTallMd 3JIEKTPOYCTAHOBOK, OpraHU3aluu
IIPOBEJCHUS BCEX BUAOB padOT B 3JIEKTPOYCTAHOBKAX BO3JIAraeTcsl HEMOCPEICTBEHHO
Ha TAKOT'0 MHAMBUIYAIBHOTO MPEANPUHUMATEIIS.

YuureiBas TpeboBanus nyHkra 8 [1TD, opranuzaiuio npopuIakTHKH TOKapOB
OT DJKCIUIyaTUPYEMOro 3JEKTPOOOOPYAOBAHMS PEKOMEHIYETCS BO3JIOKUTh Ha
OTBETCTBEHHOTO 3a JIEKTPOXO3SICTBO WIM HAa MHAUBUAYAIBHOTO MPEANPUHUMATEI,
HEIMOCPEICTBEHHO 3KCILUTYaTUPYIOLIETO AJIEKTPOYCTAHOBKHU, a I (PU3UUECKUX JIMIL] —
HEIMOCPEICTBEHHO Ha (PU3UUECKOE JTUIO0, SKCILUTYaTUPYIOILIEE ANEKTPOYCTAHOBKH .

B cootBercTBrn ¢ myHKTOM 9 IITO Ha OTBETCTBEHHOTO 3a 3NEKTPOXO03AKCTBO
JOJKHBI OBITH BO3JIO’KEHBI MOJHOMOYHMS 0 OpraHM3alMM pa3pabOTKU U BEIEHUIO
JOKYMEHTallMM 110 BOIPOCAM OPTaHHU3alUU JKCIUTyaTalluM 3JIEKTPOYCTAHOBOK
U ee IepecMoTpy (akTyalin3alMu); OOECIEUEHUIO BBINIOJHEHUS PEMOHTa U
TEXHUYECKOTO O0CITYKHUBaHUsI 3JIEKTPOYCTaHOBOK.

B cootBerctBUM ¢ nmyHkToM 14 IITO, nmoTpedurens NOMIKEH OpraHU30BaTh U
OCYUIECTBJISITh KOHTPOJb COCTOSIHHUSI €r0 3JIEKTPOYCTAHOBOK, OCHOBAHHBIM, B TOM
YHUCIe, Ha Pe3yJibTaTax OCMOTPOB. BhIABIECHHbIE 110 PE3YIbTaTaAM KOHTPOJS 1e()EKThI
000pyZOBaHUs, YCTPOMCTB 3JEKTPOYCTAHOBOK AOJKHBI (DUKCHUPOBATHCS B KypHaJe
ne(eKTOB C ONpPEIETICHUEM OTBETCTBEHHBIX 32 YCTPAHEHHE JIUI M CPOKOB YCTPAHEHHUS
nedexToB.

B cootBerctBun ¢ mynktom 23 IITD mnorpebutens nOmKeH 00eCHEUUTh
IPOBEJCHUE TEXHUUYECKOTO OOCIYyKMUBaHUSI U PEMOHTOB 000PYAOBAaHUS U YCTPONCTB
ANIEKTPOYCTAaHOBOK.  OO0bEM  TEXHUYECKOTO  OOCIY)KHMBaHMS W  IUIAaHOBO-
NPEAYNPEAUTENBHBIX ~ PEMOHTOB  AJIEKTPOYCTAHOBOK  JOJDKEH  ONPEAEIATHCS
HEOOXOIMMOCTBIO MOJIJICPKaHNS MCIPABHOCTH U obOecrieueHus: 6e30macHoi paboThI

JIEKTPOYCTAaHOBOK.



22

B coorBerctBun ¢ mnynkrom 27 IITD y mnorpebutens B OTHOIICHUU
DKCILTYaTUPYEMBIX MM 3JEKTPOYCTAHOBOK JIOJDKHA OBITh B HAJIUYHMH CIEIYOLIAs
TEXHUYECKask JOKYMEHTAIMS:

CXEMBI NEKTPUUECKUX COCTMHEHUN U TEXHOJOTUYECKUX CUCTEM, B TOM YHCIIE
HOpMaJbHblE (BPEMEHHBIE HOPMAJIBHBIE) CXEMBbl JJIEKTPUYECKUX COEAMHEHUN
3JIEKTPOYCTAHOBOK IOTPEOUTEIS;

KYpHaJIbI ydyeTa JJIEKTpPoOOOpYJOBaHUS C TMEPEYUCIEHUEM OCHOBHOI'O
AIIEKTPOOOOPYIOBAaHUSI M C YKa3aHMEM €ro TEXHMYECKUX JMJaHHBIX, a TaKkKe
IIPUCBOEHHBIX EMY HHBEHTapPHBIX HOMEPOB.

B coorBerctBun ¢ mynkrom 30 IITD, Bce n3amMeHEHUsI B AIEKTPOYCTAHOBKAX,
BBINIOJIHEHHBIE B IPOLIECCE HKCIUTyaTalllK, JOJDKHBI OTPAXaThCsl HA DIIEKTPUUYECKHUX
(TEXHOJIOTMYECKUX, MCIOJHUTEIBHBIX) CXEMaXx M 4YepTexax 3a [MOAMHUCHIO
OTBETCTBEHHOTO 32 JJIEKTPOXO3SHUCTBO C YKa3aHUEM €TI0 JOJHKHOCTHU U 1aThl BHECEHUS
VU3MEHEHMUS.

Ha ocnoBanum nyHkta 31 IITO  cooTBETCTBHE  3JIEKTPUYECKHUX
(TeXHOJIOTHYECKUX) cXeM (uepTekel) (PaKTUYECKUM SKCILTyaTallMOHHBIM JOJIKHO
IIPOBEPATHCS OTBETCTBEHHBIM 3a 3JIEKTPOXO35MCTBO HE PEXE OJHOIO pas3a B 3 rojaa
C OTMETKOM Ha HHUX O JaTe IMPOBEPKH, YIOCTOBEPEHHOW €ro IMOAMHUCHIO.
[Ipy HECOOTBETCTBUM AJNEKTPUUECKUX (TEXHOJOTMYECKHUX) CXeM (YepTexeil)
(aKTUYECKUM HKCITYyaTallMOHHBIM OTBETCTBEHHBIM 32 3JIEKTPOXO3SIMCTBO JIOJKEH
OBITH O0ECIICUeH MepecMoTp (aKTyanu3alus) yKa3aHHbIX CXeM (YepTexKen).

IIynkr 8 n3menenuit B IIIIP BBoauT B Hero HOBbIM MyHKT 17.1 cnenmyromiero
conepxxanusi: «PykoBoAWTENb OpraHu3aluyd O0ECIeYMBAET BEJIECHHWE M BHECEHHE
uHpoOpMalMM B JKypHaJI OKCIUTyaTallkd CHCTEM MPOTUBONOKAPHOM 3allUTHI.
JlomyckaeTcsi BeleHHE >KypHaJla HKCILTyaTallM CUCTEM IPOTHUBOMNOKAPHOM 3aIUTHI
B JIEKTPOHHOM BHJIE.

dopMa BeACHUS KypHaja JKCIUTyaTallid CUCTEM MPOTHUBOMOKAPHOM 3aIUTHI
OTIpEETAETCS PYKOBOIUTEIEM O00BEKTa 3alIUThD».

C menpto obOecrniedueHusi Oe3aBapuiiHON PabOTHI  AIEKTPOOOOPYIOBAHUS
OTBETCTBEHHOMY 3a 3JIEKTPOXO3SICTBO Ha OOBEKTE 3AIIUTHl PEKOMEHIYETCS BECTU

YKypHaJI, B KOTOPOM YKa3bIBAKOTCS


https://docs.cntd.ru/document/565837297#6520IM
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MePEUYCHb KOHTPOIUPYEMOTO IIEKTPOOOOPYIOBAHUS;

J1aTa TPOBEPKH COCTOSTHUS TIO’KapHOU 0€30MMaCHOCTH AIICKTPOOOOPYI0BAHUS;

pe3yabTaThl MPOBEPKH COCTOSHUS €ro MOXKapHOW 0€30MacHOCTH, W3MEHCHHS
COCTOSIHUSI TIOYKapHOW OE30MacHOCTH JJIEKTPOOOOPYIOBAHMS II0 CPaBHEHHIO C
pe3ysibTaTaMu MPeIbIayIIEH MPOBEPKY;

NPEANPUHATBIE MEpPbl IO TOBBIIMICHUIO YPOBHS IOXKapHOW 0€30MacHOCTH
(mpodunakTUUecKue MEPOIPUATHS, TEXHUUECKOE 00CTy)KMBaHKUE, PEMOHT, 3aMEHA).

®opma BEJICHUS KypHaia PO HIIAKTHIECKUX OCMOTPOB
IEKTPOOOOPYIOBAHUS OMPEAEIICTCS PYKOBOAUTENEM OOBEKTa 3anuThl. BeneHue
KypHaia  NPOPUIAKTHYECKMX  OCMOTPOB  3JIEKTPOOOOPYIOBaHUS  MOXKET
OCYILECTBIISITHCA B DJIGKTPOHHOM BUJIE.

OTBETCTBEHHOMY PEKOMEHIYETCS COCTaBUTh Trpaduk MNpoPuIaKTUUECKUX
OCMOTPOB 3JIEKTPOOOOPYAOBAHUS.

[TepuoguyHOCTH MIPOBEJCHUS PO HIIaKTHIECKUX oOcJe10BaHMi
PEKOMEHJIyeTCsl YCTAHOBUTH B 3aBUCUMOCTH OT COCTOSIHMSI OOBEKTa M CTEHCHH
OTBETCTBEHHOCTH, HO HE pexe 1 pa3a B roa.

PexomenmyeTcss mpoBOAUTH BHEIUIAHOBOE MPOQPUIAKTHYECKOE 00CiieIOBaHUE
OTJICJILHBIX JJIEMEHTOB AJIEKTPOOOOPYIOBAHUS TOCIE KaXKIOTO WX PEMOHTa WIIU
3aMEHBI.

Pe3ynbTaThl BHEMIAHOBOTO OOCIEIOBAHUS 3aHOCSTCS B )KYpPHAJl C YKa3aHUEM
MPUYUHBI 00CTIEIOBAHUSI.

PexoMeHyeTcss mepel MPOBEICHHEM OYEPEIHOr0 WJIM BHEIJIAHOBOTO
oOclieToBaHUsI O03HAKOMUTHCS C JAHHBIMU TPEABIAYIIETO oO0ciaeqoBaHus. ITO
MO3BOJIUT MPOCIEIUTh JUHAMUKY MOXKAPHON OE30MaCHOCTH AJEKTPOOOOPYAOBAHUS U
CBOEBPEMEHHO MPEIOTBPATUTH MOKAPOOTACHYIO CUTYALIHIO.

B cootBercTBuu ¢ mynktom 37 I1T3 norpedbutenem MOKHBI OBITH COCTABJICHBI
U YTBEPKJICHBI PYKOBOAUTEIIEM WM UHBIM YIIOJTHOMOYEHHBIM JIUIIOM MOTPEeOUTENs -
IOPUIUIECKOTO JHIa (MoTpeduteneM - WHANBUIAYATbHBIM TPEANPUHAMATEIIEM WM
bu3ndecKkuM JHIIOM) TpaduKkd OCMOTPOB W 0O0XO0/IOB 00OPYIOBaHUS, 3IaHUN

U COOPY>KEHUU 3IEKTPOYCTAHOBOK NOTPEOUTENS.
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HenocpeacrBenHo  mpoduIakTUYECKHl  OCMOTP  3JEKTpooOOpyAOBaHUs
OPOBOAUT KBAJIM(UIIMPOBAHHBIM CIEMUANHCT OOCTYXHUBAIOUICH OpraHu3aluu
COBMECTHO C OTBETCTBEHHBIM 32 3JIEKTPOXO03MCTBO Ha OOBEKTE.

Bce onepanmu ¢ anektpoobopyaoBaHuEM (MOHTaX aIllapaToB 3JIEKTPUUECKOM
3aIlUThI, TEPMOMHAUKATOPOB, TEPMOCHUCTEM, MNPOPUIAKTUYECKOE OOCITYKUBAHUE,
PEMOHT, 3aMeHa) JOJOKHBl MPOBOJUTH KBAIU(UIMPOBAHHBIE  CHEIUATHCTHI

00CITy>KMBaIOIIEH OpraHu3aIlii.

3.2. [Ipopunakruyeckue MepoNnpUATHS

K mnpodpunaktuyeckum MEpONpUIATHSIM MO MPEAYNPEKICHUIO TOKapOB
OT 3JEKTPOOOOPYTOBAHHUS KUIIBIX U OOLIECTBEHHBIX 31aHUM CIIEYET OTHECTH:

- IEPUOIMYECKUI KOHTPOJIb COCTOSIHUSL M PpabOTOCIOCOOHOCTH alapaToB
3aIUTHI JIEKTPUYECKOH CETH;

- IPUMEHEHNE TEPMOUHIUKATOPOB U MEPUOJUUECKUN KOHTPOJIb UX COCTOSHUS;

- IPUMEHEHNE TEPMOCHCTEM,;

- IEPUOIUYECKOE IIPOBE/ICHUE TEIJIOBU3NOHHOM JUArHOCTUKH
HKCILUTYaTUPYEMOTO 3JIEKTPOOOOPY10BaHUS;

- KOHTPOJIb COCTOSIHUS UCIOJIB3YEMbIX 3JIEKTPONPUOOPOB, JIEKTPONPOBOIAKU U
AIEKTPOYCTAHOBOYHBIX U3JICIIAMN.

Ipumenenue mepmounoukamopos

Ilepen  mepBUYHOM  YCTAaHOBKOM  TEPMOMHAMKATOPOB  HA  BJIEMEHTHI
AIEKTPOOOOPYTIOBAHUS HE00XO0AMMO COOCTBEHHHKY AIIEKTPOYCTAHOBKHU
WIM  JKCIUTyaTUpYIOUIEH  opraHu3aluu  pa3padoTaTb  MPOEKT  MOHTaXa
TEPMOMHIUKATOPOB C YKa3aHUEM TOYEK UX MOHTAXa U TUIIOB.

IIpoekT MOHTa)xka TEPMOMHAUKATOPOB PEKOMEHIYETCS BKJIIOUUTH B MEPEUECHBb
OCHOBHOM TEXHUYECKON JOKYMEHTALMH 3aIIHAIIAEMON dJIEKTPOYCTAHOBKHU.

[IpoekT MOHTaXa TEPMOWHIUKATOPOB CTAHOBUTCS YaCThIO IMPOEKTHON
nokymeHTauuu. B coorBercTBuu ¢ nmyHkroMm 2.1 I1I1P, BBeA€HHBIM MOCTaHOBIECHUEM

[IpaButensctBa Poccuiickoit ®enepanmuun ot 24 okrsa0ps 2022 roma Ne 1885,



25

AKCIUTyaTaIuIo 3/JaHui B COOTBETCTBUH C TPEOOBAHUSIMHU MPOEKTHON JTOKYMEHTAIIUN
o0ecrnieunBaeT PyKOBOJAUTEIh OPTaHU3alINH.

[Ipu nmocnenyronmeM MOPOBEICHUM PEMOHTHBIX paboOT ¢ 3aMeHOM
TEPMOUHIUKATOPOB HEOOXOJAMMO OCYIIECTBIATh B COOTBETCTBUU C TPEOOBAHMSIMH,
pa3pabOTaHHOIO MPOEKTa MOHTAXA.

VY CcTaHOBKY TEPMOMHANKATOPOB JAOJIKEH IPOU3BOJUTH ITEPCOHA, JOMYIICHHBIHI
K paboTe B JIEUCTBYIOMIUX 3JEKTPOYCTAHOBKAX, UMEIOIINN HEOOXOAUMbIE 3HAHUS U
HaBBIKM MOHTa»Xa TEPMOUHIUKATOPOB.

MoHTaX TEPMOUHIUKATOPOB, CIEAYyEeT MNPOU3BOJUTH HA OTKIIOYEHHOM
ANEKTPOOOOPYI0BaHUY (HAITPUMED, BHIBEJIEHHOM B PEMOHT, IIPU MEPUOIUYESCKOM W
BHEIUIAHOBOM TEXHUYECKOM OOCTY>KMBAaHUM M T.1.) C coOutogeHueMm IIpaBun
110 OXpaHE TPyJa MPH IKCIUTyaTalllU FIEKTPOYCTAHOBOK.

TepMouHIUKATOPHI, MPEUMYILIECTBEHHO, CIEIYET pa3MellaTh Ha KOHTAKTHBIX
COEIMHEHUAX U KOHTAKTaX PaCHpeleIUTEIIbHBIX YCTPOUCTB; JOMYCTUMO pPa3MEIECHUE
Ha KOpIycaX HEKOTOPOro JJIEKTPOOOOPYIOBaHUS, a TaKKe HHBIX dJIEMEHTaX
AIEKTPOYCTAHOBOK.

TepMouHIUKATOPBI HEOOXOAMMO pa3MelIaTh TaK, YTOObI OHU OBLIM XOPOIIO
BUJIHBI TP  BU3YaJbHOM KOHTPOJIE COCTOSIHMSI TIOKapHOM  ©e30macHOCTH
ANEKTPOOOOPYIOBaHUS, B YaCTHOCTH, TEPMOUHIUKATOPHBIC HAKJIEHKH CIEAYyeT
pasMmeniath TakuM OOpa3oM, YTOOBI TEPMOUHIUKATOPHBIE METKH TEMIIEpaTypHOI
IIKaJIbl  ObUIM  XOPOIIO BHUJHBI TPU TPOBEAECHUM BU3YaJIbBHOTO  OCMOTpa
AIEKTPOOOOPYI0BaAHUS.

IIpy pa3MeleHUH  TEPMOUHIUMKATOPOB  CieayeT u30eraTb KOHTaKTa
WX TOBEPXHOCTU C DJIEMEHTaMH, KOTOpPbIE CIOCOOHBI BBI3BATh UX IOBPEKICHUE
B PE3YyJbTAaT€ MEXAHUYECKOTO BO3ICHCTBUSI.

[Tepen MOHTa)KOM TEPMOMHIMKATOPHBIX HAKJIEEK, HEOOXOIMMO TTPOU3BECTU UX
BHEIIHUM OCMOTP Ha MPEAMET OTCYTCTBUS MOBPEXKACHUU. TEpPMOMHIMKATOPHBIC
METKH TEMIIEPATypHOU HIKAJIbl HAKJICUKU HE JTOJKHBI UMETh OTMETOK JTOCTUKEHUS
HA3HAYCHHBIX TeMrepatyp (He JOJKHO ObITh M3MEHEHHUS 1BETA METOK).

Hanecenue TepMOMHIMKATOPOB HEOOXOJIWMO MPOW3BOAUTH B COOTBETCTBUH

C MHCTPYKLHEN MO IKCIUTyaTallUi TEPMOUHIAMKATOPA.
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B nponecce MOHTaka HE JOITYCKAETCS:

- MEXaHWYECKOE MOBPEKIECHUE TEPMOUHINKATOPHON HAKIICHKHY;

- HAHECEHUE TEPMOMHJMKATOPOB Ha JJIEMEHTHl  3JIEKTPOOOOpYI0BaHMUS,
HaXOJSIIKECs 0T HAPSYKEHUEM;

- pa3MelIeHUEe  TEPMOMHAMKATOPOB B  HEMOCPEJICTBEHHOM  Onm3ocTu
OT HarpeBaTeNbHbBIX IPUOOPOB.

B xypHane yka3pIBaeTCsl MECTO HAHECEHHUS TEPMOMHAMKATOpa, MNperel
cpabaTbIBaHUs, UICXOAHOE COCTOSHHE (I[BET, rPaJyMpoOBKa W T.I.), AaTa HAHECEHUS,
CPOK HCIIOJIb30BAaHUSI UJIU ATy 3aMEHBI.

CocTosiHue TEPMOMHIIMKATOPOB CJEAYET MPOBEPATh MYTEM BHU3YaJIbHOTO
OCMOTpa IEKTPOOOOPYI0OBAHUS C COOJIIOICHUEM TPeOOBaHUM MTpaBUII OXpaHbl TPY/ia
(B mepuo/1 BBINIOJIHEHHUS MJIAHOBBIX, BHEIUIAHOBBIX OCMOTPOB, B MEPUO]I BHITIOJHEHUS
PEMOHTHBIX padoT).

IlepnonnuHOCTB ocMoTpa AJIEKTPOOOOPYI0BaHMS, 3aIUIIEHHOTO
TEPMOMHINKATOPAMH,  yYCTaHABIMBACTCS  OPTraHU3aLUOHHO-PACHOPAIUTEIbHBIM
JOKYMEHTOM  COOCTBEHHMKA  D3JICKTPOYCTAHOBKM  WJIM  3KCIUIyaTHPYOIIEH
OpraHu3alyen.

[Ipu mpoBeneHNM BU3YyalbHOI'O OCMOTpa 0co00€ BHUMAaHUE CIEAyeT YAENATh
OTCYTCTBUIO MEXaHUYECKUX MOBPEKACHUI TEPMOUHANKATOPOB, UX OTKJICUBAHUIO HIIN
OTCIIAMBAHUIO, CPA0ATHIBAHUIO TEPMOMHIUKATOPHBIX METOK.

OcHoBaHueM Uil BbIBOJA OOOPYJOBaHUSI B PEMOHT SIBJIIETCS IMPEBBILICHUE
TEMIIepaTyphl 3JIEMEHTOB 3JIEKTPOOOOPYIO0BAHHUS.

[Ipodunaktuyeckne MeponpusaTUs NpPeACTaBICHbI B Ta0IUIIE 3.
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IIpodunakTuyeckue MeponpusaTUSA

Taoauma 3

Texaunueckue
cpeacTBa

IIpopuiakTuyeckoe MeponpusiTue

Pexomennyemas
NEePUOIMYHOCTD

JeiicTBusi Npy 00HAPY’KEeHNH HEHCIIPABHOCTH

ABTOMAaTHYECKHE
BBIKJIFOYATEIN

BusyanbHelil 0CMOTD.

He nomxHO OBITH JOedopManuu KOpIyca, H3MEHEHUS
[BETa W OIUIABJICHHUS W30JSIIUU TIPOBOJIOB, CIIEI0B
neperpeBa (M3MEHEHHUS 1[BETAa) KOHTAKTOB.

[IpoBepka  COOTBETCTBUSI ~ TapamMeTpoOB  ammapara,
yKa3aHHOW B MapKHPOBKE IMapaMeTpaM JJICKTPHUYECKOU
CEeTH MO HANPSKCHUIO U TOKY.

ITpoBepka paboTOCITIOCOOHOCTH.

1 pa3 B 3 mecsua

[Tpu oOHapy>KeHHH HEUCTIPABHOCTH MPOU3BECTH
3aMeHy arnmnapara

YcTpoiicTBa  3alUATHI
Qg epeHIaIbLHOro
TOKa

BuzyaneHsiit ocMoTp.

He nmomkno OBITH nedopmanuu Kopryca, U3MEHEHUs
[[BETa U OIUIABJIEHUs H30JSILMU TPOBOJIOB, CIIEI0B
neperpeBa (MU3MEHEHHUs [IBETa) KOHTAKTOB.

[IpoBepka  COOTBETCTBUSA  IapaMeTpOB  ammapara,
YKa3aHHOM B MapKHUPOBKE IapaMeTpaM 3JIEKTPHUUECKON
CETH 10 HAIPSLKEHUI0, TOKY, AU(PdEepeHIINaTbHOMY TOKY.
[TpoBepka pabOTOCIOCOOHOCTH € MMOMOIIBIO KHOIKH
«Tecty». Ilpn Haxkatnm Ha KHONKY «TecT» yCTpOMCTBO
JIOJDKHO CpaboTaTh.

1 pa3 B 3 mecsia

[Tpu oOHapykeHUU HEUCHPABHOCTH MPOU3BECTH
3aMEHYy yCTPOKCTBA

YerpoiictBa  3allMTHI
OT JIyroBOro Tmpo0os
(uckpeHus)

BusyalbHbIll OCMOTP.
He nomxno ObITH nedopmanuu Kopmyca, U3MEHEHHS

IBETa M OIUIABJICHUS M3O0JSIUM TPOBOJOB, CIEIOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUSI ~ NApamMeTpOB  ammapara,

YKa3aHHOM B MAapKHpPOBKE IapaMeTpaM 3JIEKTPHUYECKOU
CETH I10 HANPSKEHUIO, TOKY.

[IpoBepka pabOTOCTIOCOOHOCTH € TOMOIIBI0 KHOIKH
«Tect» wnM TpU TOMOIIM TECTOBOTO YCTpPOMICTBaA,
BXOJILIEr0 B KOMIUIEKT MOcTaBkU. [Ipum Haxatuu Ha
kHOKY «Tect» yCTpoicTBO JOKHO  cpaboTartk.

1 pa3 B 3 mecsna

[Tpu oOHapykeHUH HEUCHPABHOCTH MPOU3BECTH
3aMEHYy yCTpOWCTBA
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Texunueckue Pexomenayemas .
IIpodunakTuyeckoe MmeponpusiTue JeiicTBusi Npy 00HAPY’KEeHNH HEHCIIPABHOCTH
cpeacTBa NepHOUYHOCTh
IIpy BKIIOYEHHMH TECTOBOIO YCTPOHMCTBA B PO3ETKY
3allMIIaeMOH 1EMH YCTPOHUCTBO JOKHO cpaboTaTh.
VYerpoiictBa  3ammThl | BusyanbHblil 0cMOTD. 1 pa3 B 3 mecsina | [Ipu oOHapyxeHUM HEHCHPABHOCTU MPOHU3BECTU

OT IIEPCHAIIPSAKECHUA

He nomxuo ObITH aedopmanuu KoOpiyca, W3MEHEHHUS

[BETa M OIUIABJICHUS H3OJISIIUM TPOBOJIOB, CJIEAOB
neperpeBa (M3MEHEHHUS [[BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUSI  THapaMeTpOB  ammapara,

YKa3aHHON B MapKHpPOBKE MapaMeTpaM 3JEKTPUUECKOM
CETH 110 HANPSYKEHUIO, TOKY.

3aMEHYy YCTpOMCTBa

TepMouHIUKATOPBI BusyaiibHblil 0OCMOTP. 1 pa3 B 3 mecsaua | Ilpu oOHapyXeHUU MEXaHUYECKUX

OTcyTCTBHE MEXaHUYECKUX TTOBPEKICHUN. MTOBPEKICHUI 1581071 VCTECUCHUS Cpoka

[IpoBepka CpOKOB 3KCIUTyaTallud TEPMOMHIMKATOPOB B JKCIUTyaTaluu MIPOU3BECTU 3aMEeHy

COOTBETCTBUU C JOKYMEHTAIUEH U3rOTOBUTEIIA. TEPMOUHIUKATOPA.

OtcyTCcTBHE U3BMEHEHUS LIBETa TEPMOUHIUKATOPOB. B ciyvae M3MEHEHUS 1BEeTa
TEPMOUHJIUKATOPAIIPOU3BECTH  JEUCTBUA 10
pazneny 4.3  HacTOSIIMX  METOJMYECKHUX
PEKOMEH JALIHIA.

TepMocucrembl BusyanbeHblil 0CMOTP. 1 pa3 B 3 mecsua | Ilpu oOHapyXeHUHU MEXaHUYECKUX

OTcyTCTBHE MEXaHUYECKUX TTOBPEKICHUN JaTYHKOB. MTOBPEKICHUI WIn WCTECUCHUS CpokKa

IIpoBepka  CpOKOB  JKCIUIyaTallMd  JaT4UKOB B JKCIUTyaTalMy MPOU3BECTH 3aMEHY JaTYUKOB.

COOTBETCTBUU C TOKYMEHTAIIUEN N3rOTOBUTEIIA.

OrtcytcTBHE W3MEHEHUS LBETa OIUIaBJIEHUH,

nedhopmaruu.

TernmoBu3noHHAs ITpousBectn TETJIOBU3NOHHYIO nuarHoctuky | He pexe 1 pazaB | [lo pe3ynpTaram TETJIOBU3MOHHOTO
JIMarHOCTHKA AKCIUTyaTUPYEMOTrO ANEKTPOOOOPYIOBAHUS B roa o0cre1oBaHus COCTaBISETCS MPOTOKOJT.

COOTBETCTBUM C [6] wiM Jpyrodl aTTeCTOBAHHOM
METOMKOHN TETNIOBU3NOHHON AUATHOCTUKH.

[IpoTOKON JOMKEH CONMEpXKATh CIEIYIOUIYIO
UH(POPMALIUIO:
- HQUMCHOBAHHEC n
UCTIOJTHUTEJIS;

ampec  OpraHu3aluH-
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Texunueckue
cpeacTBa

IIpopuiakTuyeckoe MeponpusiTue

Pexomenayemas
NEePUOAUYHOCTD

JeiicTBusi Npy 00HAPY’KEeHNH HEHCIIPABHOCTH

- HOMEp JIMIEH3UM W  aKKpeauTaluu Ha
NPOBE/ICHUE TAHHOTO BHJA pabOT ¢ yKa3aHUEM
JaThl BbIJAa4M, PETUCTPALIMOHHOTO HOMEpA,
HAUMEHOBAHMSI OpraHa BBIJABIIECTO JTUICH3UIO U
MIPOBOAMBIIIETO AaKKPEIUTAIINIO, CPOKA JIEHCTBUS;
- HOMEp OT4YeTa, HOMEp OK3eMIUIipa U Jary
(cpoku) mpoBeieHUS pabOTHI;

- HAaMMEHOBaHHE 00CJIEJOBAHHOTO O0OBEKTA U €T0
azpec;

- CHUCOK  HCIIOJIHUTENeH ¢ yKazaHueM
KBaTM(UKAIIH;

- IEpEYECHb CpEICTB W3MEpPEHUI
UCIIONIB30BAHHBIX ~ MpU  OOCIIEJOBaHHH, C
YKa3aHHEM JaThl TIOBEPKH;

- uenb oOcienoBaHus (OMpeeleHne MOoKapHOM
OMACHOCTH) U O0BEKTHI 0OcienoBaHus (yKas3aTb
Kakoe ANEKTPOOOOPYIOBAaHUE 3/1aHus
MI0JIBEPrajioch 00CIEI0BaHNUIO);

- XapaKTepUCTHUKH  OOBEKTOB  OOCIIEeOBAHUS

(cocTosiHnE 3JEKTPoo0OpyI0BaHUS,
HarnpsHKeHUe, TOK Harpy3ku U T.1.);

- Pe3yNIbTaThI o0cnetoBaHus (creneHp
JIe(PEeKTHOCTH (mo>xapHoit OTIaCHOCTH),

TEPMOTpaMMbl )51 COOTBECTCTBYIOIIIHE 0%t
¢doron3obpaxkeHus, CHUCOK JePEeKTOB IO
CTEMEeHH UX MOXKAPHOI OMacHOCTH).
ConepkaHue MPOTOKOJIA MOXKET JOMOJIHATHCS B
3aBUCUMOCTH OT 00CJIeTyeMOro 00BhEeKTa.
PazBuBmmmecs gedexktsl u  gedekTel  Ha
HavaJILbHOU CTaguu pa3BUTUA PEKOMCHIOBAHO
yCTpaHATh B XOJie IUJTAHOBOTO OTKIIIOYECHHUS
AIEKTPOOOOPYIOBAHMSI.
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Texunueckue Pexomenayemas .
IIpopuiakTuyeckoe MeponpusiTue JeiicTBusi Npy 00HAPY’KEeHNH HEHCIIPABHOCTH
cpeacTBa NEePUHOAUYHOCTD
B ciydae oOHapyxeHHsS 30HBI C aHOMAJbHBIM
[I0’KapOONAaCHbIM IIOBBIIICHUEM TEMIIEpaTyphl
MpOU3BECTH  JIEUCTBUA 1o  pasueny 4.3
HACTOSIIMX METOAUYECKUX PEKOMEHAALMM.
OKcIlyaTupyeMble BusyanbHblii OCMOTp AJIEKTPONIPUOOPOB u | llepen kaxnpiv | [Ipy oOHapy)KeHUM HEUCTIPABHOCTH BBIBECTH
3JIEKTPOIIPUOOPHI U | JJIEKTPOYCTaHOBOYHBIX 17631 (14071 (97eKTpUYECKUX BKJIIOUEHUEM npubOp U3 IKCILTyaTaLUH.
AJIEKTPOYCTAHOBOYHBIE | PO3ETOK). anektponpubdopa | [IpousBecTr peMOHT WM 3aMEHY HEHCIIPABHOTO
U3 JIENHs He nomxHO ObITH JeopManuu Kopiyca, U3MEHEHUs U BO BpeMs 3JIEKTPOOOOPYIOBAHUS.
LBETa M OIUIABJIICHMS H30JSLMHA IPOBOJOB M INHYPOB | JKCILIyaTallMU

IMUTaHUS,
KOHTaKTOB.
He nomkHO OBITH MOBPEXKICHHUS W30JISAIUN IMHTAFOIINX
MPOBOJOB U IIHYPOB MUTAHHUS.

Poszerkn mOmKHBI OBITH HAJACKHO 3aKPEIUICHBI, HE
JOJKHBI  WMMETh  OIUIaBJIEHHMH HW  MEXaHWYEeCKHX
MTOBPEXKIACHUM.

[IpoBepka COOTBETCTBHUSI MapamMeTPOB AJIEKTponpudopa,
YKa3aHHOM B MapKHUpPOBKE MapaMeTpaM JJIEKTPUUYECKOU
CETH IO HAMPSHKEHUIO U TOKY.

Hcnonp30BaTh 3JEKTpONpuOOp MO HA3HAYEHHIO B
COOTBETCTBUU C MHCTPYKIMEN MO SKCIUTyaTAIUH.

CIIeIOB TeperpeBa (M3MEHEHHs IIBETa)
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Konmponbs cocmoanusa cucmemul 3a3emieHus

B mponecce skcruryaranyu 3JE€KTPOYCTAaHOBOK BO3MOXKHO BO3HHUKHOBEHHE
HEHCIPABHOCTEN M aBaPUMHBIX CUTYyalMH, IPUBOIAIINX K TOKOBBIM yTeukam. B aToi
CBS3U, B KQXJOM JIOME€ JOJKHBI BBINOJHATHCS 3aLIUTHBIE MEPONPHUITHS, OJHUM W3
KOTOPBIX SBJISETCS KOHTYp 3a3zemiieHus. OH oOecredyumBaeT 3aluTy JIOICH OT
MOPaXKEHUA DJIEKTPOTOKOM, a TPUOOPHI 1 000PYI0BAaHUE OT MEPENaoB HANPSHKCHHUS.
KonTyp 3a3zemieHunsi, MOXKET YCTAHABIMBATHCS OTIACIBHO WM COBMECTHO C
YCTPOMCTBAMM 3alIUTHOTO OTKJIHOUCHHS. KOHTyp 3a3eMiieHHSI MOHTUPYETCA B
cootBeTcTBHH C [TYD.

B cootBerctBuu ¢ [1YD miid neneit opraHu3anny KOHTypa 3a3€MJIICHUST MOKHO
BOCIIOJIB30BATbCsl €CTECTBEHHBIMU 3a3€MIIMTEISIMHU, HAIpPUMEpP, PaCIIOJIOKECHHBIMU
PAIOM METAUTMYECKUMU U KEJI€300€TOHHBIMU KOHCTPYKIUAMU. Bombias 4acTh ux
MOBEPXHOCTH JOJDKHA KOHTAKTUPOBaTh C TpyHTOM. B cBowo ouepens, IIYD
YCTAHABJIMBAET, YTO M3JIENUS U3 KEJIe300€TOHA, HAXOMASIIUECs IOJ| HaNPSKEHUEM,
TpyOONPOBOBI JIsI TPAHCHIOPTUPOBKU TOPIOYMX BEIIECTB, TPyObl KaHAIU3AIMHU U
OTOIUIEHUSI HE MOTYT IPUMEHSTHCS B KOHTYPE 3a3€MJICHHUS.

3ampenaercss yCTaHAaBJIMBATh 3a3€MJIICHUE B KAMEHHCTHIX WM CKaJbHBIX
IpyHTaX, MOCKOJBKY OHHU SBJISIIOTCS TMPOBOJHMKAMU TOKAa M OO0JaJal0T HU3KUM
COIIPOTUBJIICHUEM.

HckyccTBeHHBIEC 3a3eMITUTENH MPEJICTABIISIOT COO0M CUCTEMY METAITUYECKUX
KOHCTPYKIIMH, pa3MEILICHHBIX B 3eMJI€, HAa ONPEICIICHHBIX PACCTOSHUSIX MEXTY COO0M
Y HE3HAYUTEIHLHOM YJAJICHUH OT 00BEKTa 3aIIUTHI.

JInsi M3rOTOBJIEHUSI MCKYCCTBEHHBIX 3a3€MIIMTEIIEN MNPUMEHSIOTCA: KPYTJIbIE
NPYTKH, TPyObl pPA3HOTO CEYEHHS M YroJKu. B HOPMAaTHUBHBIX JTIOKYMEHTaX
ONPEAEACTCS MUHUMAIIBHO JOIMYCTUMOE CEUCHUE 3a3€MIIMTENCH, KOTOPOE MIOJKHO
YUUTHIBATbCS TIpU BBIOOpE MaTepuanoB. Tak, uisi mpyTa, OIMHKOBAHHOTO JTOT
IapaMeTp COCTABISeT 6 MM, Ul IIPyTa M3 OOBIYHOTO YepHOro Meramia — 10 Mm?, a
71 IPSAIMOYTOJILHOTO TIpoKaTa — 48 Mm2. CTEHKH TPyO MM TIOJKH CTAIBHEIX IPOKATOB
BBIOMPAIOTCS C MUHUMAIHHOM TONIIUHON 4 MM.

3a0uUThIC JIEKTPOJIBI COSAUHSIIOTCS MEXIY COO0M TOHKOW CTabHOW MOJIOCOM,

TOJIIIIUHOU HE MeHee 4 MM.
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3anpemaeTcss MCIOJIb30BaTh B KA4eCTBE 3a3€MJIIIOIIMX IPOBOJHUKOB H
3a3eMiInTeNed MPOPUIbHYIO apMaTypy. JTO CBSI3aHO C KaJIEHBIM HAapY>KHBIM CIIOEM,
UMEIOIIMMCSI BO BCEX M3JENMSIX JTOro Tuma. B pe3ynbraTe, Hapylaercs
pacrnpeeieHne TOKa IO CEYEHHIO0, a MPOIECC OKHUCIEHUS MPOUCXOJUT HAMHOTO
osICcTpEe.

CoenuHeHue Jetaneid M3 IMpoKara YEPHOTO MeTala OCYIIECTBISAETCS
C nmoMouIbio cBapku. CrajibHas MoJjoca NPUBAPUBAETCA K KOHLIAM 3a0UTHIX B 3€MJIIO
anekTponoB. He  nmomyckaercs — MCHONB30BaHUE ~ OONTOBBIX  COCTUHEHHH,
T.K. OHM OBICTPO OKHUCISIOTCS. B pe3ynpTaTe, KOHTAKT TEpSETCs, U 3a3eMIISIFOIIMN
KOHTYp HauumHaeT padborarh He3pPexkTuBHO. [I0 OKOHYAHMM BCEX CBApOUYHBIX padoOT
MecTa CBapKu 00pabaThIBalOTCs CHEHMATbHBIMU aHTUKOPPO3UMHBIMU cocTaBamHu. Jljist
ATUX LIEJIEH HeNb3s UCI0JIb30BATh KPACKy, IOCKOJbKY OHA HapyIIaeT CBsI3b METaJlIa C
3eMJIell U cucTema 3a3eMJIeHHs He OyeT paboTaTh.

Henp3st npou3BoINUTh OKpPACKy 3a3€MJIMTENEN WJIM HAHOCUTh HAa HUX APYIHe
HOKPBITHS, CIOCOOCTBYIOIINE CHHKEHHUIO MpOoBOAUMOCTU. OAHAKO MOJ JAEHCTBHEM
KOPPO3HH TOJIIIMHA CTAJIbHBIX JETalel MOCTeNeHHO cHMxkaeTcs. [loaTomy ceuenue
AIEKTPOAA MOAOUPAETCS C ONPEACIICHHBIM 3anacoM. TakuM oOpa3om, 00ecrieYnBaeTCst
JOCTATOYHO MPOJIOJKUTEIbHAS SKCIUTyaTalusl KOHTYpa 3a3€MJICHUS.

Ecniu  kxoHTyp 3a3eMjieHUss JOMa COEIUHSETCS C  KOHCTPYKIUSIMH,
pacrojoKEHHBIMU B YCIOBUSX arpeCCUBHON CpPEJlbl, OHU JIOJKHBI ObITh 3aIIMILIEHBI
CHEeUaTbHbIM MOKPBITHEM.

Cy1ecTByIOT HAOOPBI 3a3eMJIIUTENEN 3aBOACKOTO U3TOTOBIICHUS, COCTOSIIUE U3
HENBHOTSHYTHIX IITHIPEH, TOKPBITHIX MEIBIO.

Bce 3azemiisiromye MpoBOJHUKH MOJKIIOYAIOTCA K €IMHOM IIMHE 3a3€MJICHUS,
UCIIONIb3yeMOl i KoMMmyTauuu. Cama IIMHA SIBISETCA OJHHUM U3 DIIEMEHTOB
pacnpeieauTENBHOTO IUTA U 3aKPEIUIIETCS HEOCPEACTBEHHO HA €r0 CTEHKE.

JUJIsl HOJTHOM rapaHTUU PEKOMEHAYETCS BBI3bIBATh CIELUAINCTOB, OHU JOJIKHBI
COCTAaBHUTh aKT NMPOBEPKU. OTBETCTBEHHOCTH 32 BBIMOJHEHHBIE PAOOTHI HECET TOJIBKO
VCITOJIHUTEIIb.

BBITOBBIMH 3JIEKTPOM3MEPUTENLHBIMU MIPUOOpaMu 3aMepUTh IP(HEKTUBHOCTH
3a3€MJIEHUSI HEBO3MOXHO, HaJ0 HMETh COBPEMEHHBIE JJIEKTPOHHBIE YCTPOWCTBA,

TEXHUYCCKHUEC BO3ZMOKHOCTH KOTOPBIX JAI0OT BO3MOXKHOCTD 3aMCPATH TAaKUC JaHHLIC.
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JUIsl 4aCTHBIX JOMOB COITPOTHUBIIEHHE TOKA HE MOXKET MpeBbIIaTh 4 OM.

[IpaBmia TEXHUYECKOW SKCIUIyaTallUM 3JIEKTPOYCTAHOBOK HOTpeOUTENEH,
yrBepxkaeHHble [Ipukazom Munsnepro Poccun ot 13.01.2003 Ne 6 ycTraHaBIMBarOT
clIeyIolre TpeOoBaHMs K 3a3eMJISIOLIM YCTPOHCTBAM U UX NPOPUIAKTHKE:

- 3a3eMJSIIONIME  YCTPOWCTBA JOJDKHBI COOTBETCTBOBATH TPEOOBAHUSIM
rOCYy/lapCTBEHHBIX ~ CTAHJApPTOB,  MpaBWJ  YCTPOICTBA  BJIEKTPOYCTaHOBOK,
CTPOUTEIBHBIX HOPM U MpPaBUJ U JIPYTUX HOPMATUBHO-TEXHUYECKHUX IJOKYMEHTOB,
o0ecrneunBaTh yCIOBHs O€30MaCHOCTH JIOACH, SKCIUTyaTallMOHHBIE PEXUMBI paOOTHI U
3alIUTY JIEKTPOYCTaHOBOK;

-  TIPUCOEIMHEHUE 3a3€MJISIIOIIMX [POBOJHUKOB K  3a3€MIIUTENI0 H
3a3eMJISIIOIMM KOHCTPYKLMSIM JOJDKHO OBITH BBIIOJIHEHO CBapKoOil, a K TJaBHOMY
3a3eMJISIIOLLEMY 3aKHMY, KOpIIycaMm amnmnapaToB, MamMH U onopaM BJI — 60aTOBBIM
coequHeHreM (ans  oOecreyeHus: BO3MOXHOCTU INPOM3BOJACTBA U3MEPEHM).
KoHTakTHBIE COEIMHEHHS JOJDKHBI OTBEYaThb TPEOOBAHUAM TIOCYJIapCTBEHHBIX
CTaHAApPTOB;

- OTKpBITO IMPOJIO)KCHHBIE 3a3€MJISIOIIME MPOBOJHUKH JIOJDKHBI  OBIThH
IPEIOXPAHEHBI OT KOPPO3UU U OKPAILEHBI B YEPHBII LIBET;

- I ONpPENENCHUS TEXHUYECKOTO COCTOSHHMS 3a3¢MIBIFOLIETO yCTPOMCTBA
JOJDKHBI ~ TIPOBOJUTBHCS  BU3yaJIbHbIE OCMOTpPBI  BHJIMMOM  YacTH, OCMOTPBI
3a3eMJIIOILIET0 YCTPOIICTBA C BBIOOPOYHBIM BCKPBITUEM TPyHTa, H3MEpEHUE
napamMeTpoB 3a3eMJISIOIIETO YCTPOMCTBA B COOTBETCTBMM C HOPMaMM HCIBITAHUS
AJIEKTPOOOOPYI0BAHNS;

- BU3YaJbHbIE€ OCMOTpPBI BUAMMON YaCTH 3a3€MJISIOIIETO YCTPOMCTBA JOJIKHBI
IPOU3BOAUTHCS MO TpaduKy, HO He pexe 1 pasa B 6 MecsleB OTBETCTBEHHBIM 3a
anekTpoxo3saicTBo  [lorpebutenss wiam pabOTHUKOM, UM  YIOJHOMOYEHHBIM.
IIpyn ocMOTpe OLIEHUBAETCSI COCTOSIHUE KOHTAKTHBIX COCIMHEHUN MEXIY 3alllMTHBIM
OPOBOJAHUKOM M 0OOpyAOBaHHMEM, HaJIMYW€ AHTUKOPPO3WOHHOIO TMOKPBITHS,
OTCYTCTBHE OOpBIBOB;

- I ONpENESICHUS TEXHUYECKOTO COCTOSHMS 3a3€MIISIFOLIETO yCTPOMCTBA
B COOTBETCTBUM C HOPMAaMH HCHOBITAHUNA AJIEKTPOOOOPYIOBAHUSA  JTOJIKHBI
IIPOU3BOAMUTHCS:

N3MEPCHUC COIIPOTHUBIICHUS 3a3€MIIATOIICTO YCTpOﬁCTBa;
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M3MEPEHHE HANPSHKEHMS TPUKOCHOBEHUS (B 3JIEKTPOYCTAHOBKAX, 3a3€MIISIIOLLEE
YCTPOMCTBO KOTOPBIX BBIMIOJIHEHO MO HOpMaM Ha HaNpsDKEHHE MPUKOCHOBEHHS),
IpOBEpKa HaJIN4YUs Henu MEXIY 3a3eMJISFOLLIUM YCTPOHCTBOM
Y 3a3€MJIIEMBIMHU JJIEMEHTAMH, & TAKXKE COCIMHEHUN €CTECTBEHHBIX 3a3€MIIMTENICH
C 3a3EMJISIOIIUM YCTPOKUCTBOM;

U3MEPEHUE TOKOB KOPOTKOTO 3aMBIKAHUS 3JIEKTPOYCTAHOBKH, MPOBEpPKaA
COCTOSIHUS MMPOOUBHBIX IPEIOXPAHUTEIIEH;

U3MEPEHHE YIENbHOIO CONPOTHBJIECHUS TpPyHTa B paliOHE 3a3€MIISIIOLIETO
YCTPOUCTBA;

- HM3MEpPEHHUs MapaMeTpoB 3a3eMIIIONIMX YCTPOWCTB - COINPOTHUBIICHHE
3a3€MJISIIOLLErO YCTPOMCTBA, HANIPSHKEHUE PUKOCHOBEHMSI, IPOBEPKA HAIMYHUS LIECTIN
MEXIY 3a3€MIIMTEIISIMHA U 3a3€MIISIEMBIMH 3JIEMEHTAMU - IPOU3BOISTCS TAKXKE MOCIIE
PEKOHCTPYKIIMM M PEMOHTA 3a3eMJIIOUIMX YCTPOWCTB, MNpU OOHApYKEHUU
paspylieHus WIM  HOEpPeKpbITHS  u30JsaTOopoB  BJI  snextpuueckor  Iyroi.
[Ipn HEOOXOIMMOCTH AOJKHBI MPUHUMATHCS MEPHI MO JOBEACHHUIO MapamMeTpoOB
3a3eMJISIIOLUX YCTPOUCTB 10 HOPMATUBHBIX;

- IIPY UCITOJIb30BAHUU B JJIEKTPOYCTAHOBKE YCTPOUCTB 3aIUTHOTO OTKIIFOUEHUS

(mamee - VY30) nomkHA OCYIIECTBIATHCS €ro MpPOBEPKa B COOTBETCTBUU C
PEKOMEHIAIUSIMU 3aB0OJ1a-U3TOTOBUTENS u HOpMaMH UCTTBITAaHHH
AIEKTPOOOOPYTOBAHUS.

Buvioop kabenei

B cootrBercTtBMM €O  CTaTMCTUKOM OCHOBHOW IPUYMHOM  MOXKapOB
OT 3JIEKTPOU3EINI SABIISIOTCS deKTpuueckue kadbemu. [TosTomy, mist obecrieueHus
MOKapHO# 0€30MacHOCTH, HEOOXO0IUMO MPABWIILHO BHIOUPAThH KaOEIbHBIC U3IEITHS 110
THUITY UCTIOJTHEHUS U CEYCHUIO TOKOTTPOBOIATITNX JKHUJI.

[Tpu BEIOOpE THIIA KCTIOJIHEHUS KaOeseH 11 00bEKTOB pa3IMIHOTO Ha3HAUYCHHS
MOXHO BocIoib3oBaTbesa TpedoBanusamMu ['OCT 31565-2012, B COOTBETCTBUH
C KOTOPBIM B HOPMAaTHBHOW JOKYMEHTallUM HAa KaOelIbHOE H3JEeNHe JOHKHA OBITh
yKazaHa 00JlacTb €ro MPUMEHEHUS C YYEeTOM T[oKa3aTelell OMacHOCTH W THUIIA
UCTIOJIHeHMs. B jmaHHOM cTanmapre mpuBeneHa TaOimma «[IpeumyinecTBeHHBIC
0o0JaCTH TPUMEHEHUs KaOeNbHBIX W3ACIUNA C YyYEeTOM WX THUIA HCHOJHECHUSD)

npejCcTaBiieHHas B Tabnuie 4.
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Tadoauna 4

Hpel/IMyHIeCTBeHHBIe 00J1acTH NMPUMEHCHUSA Ka0eJbHBIX I/I3Ileﬂl/lﬁ C

YY€TOM UX THIIA UCIIOJTHCHUHA

Kracc
Tun ucnonHeHus o
S — MOXKapHOH [IpenmymiecTBeHHast 007aCTh TPUMEHEHHS
OTTaCHOCTH
be3 o6o3HaueHus 01.8.2.54 JJis OTMHOYHOM MPOKJIAKU B KaOEIBHBIX COOPYKECHHUAX U MPOHU3BOJICTBEHHBIX
MTOMEIICHUAX. | pynmoBas IpoKIIaKa pa3penraeTcs TOIbKO B HAPYKHBIX
AIEKTPOYCTAaHOBKAX M MPOM3BOJICTBCHHBIX IIOMEIICHHSX, TI€ BO3MOYKHO JIHIITH
MIEPUOTNIECKOE TIPUCYTCTBHE OOCTYKHBAIOIIETO MEPCOHANA, TIPH STOM
HEO0XOINMO TIPUMEHSTH TACCHBHYIO OTHE3AIINUTY
Hr(A F/R) IM1a.8.2.5.4 | lns mpokanku, ¢ yaeToM o0beMa roprodeil Harpy3ku kabenel, B OTKPBITBIX
Hr(A) 1116.82.5.4 |KXabenbHBIX COOPYXKEHHUSX (ICTAKAAX, TANEPEAX) HAPYIKHBIX
ur(B) [12.82.5.4 AJIEKTPOYCTaHOBOK
Hr(C) [13.8.2.5.4
Hr(D) [14.8.2.5.4
uHr(A F/R)-LS IM1a.8.2.2.2 | lng mpokiamku, ¢ yaeToM o0beMa roprodeil Harpy3ku kadesei, Bo
Hr(A)-LS [116.8.2.2.2 |BHYTPEHHHX DJIEKTPOYCTAHOBKAX, & TAK)KE B 3[aHUSX, COOPYKEHHAX U
ur(B)-LS 2.8 3aKPBITHIX KAOCIBHBIX COOPYKCHUAX
ur(C)-LS 113.8.2.2.2
ur(D)-LS [14.8.2.2.2
ur(A F/R)-HF IM1a.8.1.2.1 |/Insg npokiagku, ¢ y4eToM 00beMa roproucii Harpys3ku kabenei, Bo
ur(A)-HF [116.8.1.2.]1 |BHYTPEHHHX 3IEKTPOYCTAHOBKAX, & TAKXKE B 3[AHUAX M COOPYKEHHSAX C
Hr(B)-HF M2.812.1 MacCCOBBIM MPEOBIBAHUEM JIFO/ICH, B TOM YKCIIC B MHOTO(YHKITHOHAIBHBIX
(C)-HF H3.8.1.2‘1 BBICOTHBIX 3[IJaHUSX U 3[ITaHUSX-KOMITJIEKCaX
ur(C)- 8.1.2.
ur(D)-HF 14.8.1.2.1
ur(A F/R)-FRLS IM1a.7.2.2.2 |JIns npokiaagku, ¢ y4eToM 00beMa roproueii Harpys3ku kabese, B cucteMax
ur(A)-FRLS [116.7.2.2.2 |TpPOTHBOMOXAPHOH 3aIIUTHI, a TAKXKE APYTHX CUCTEMAX, KOTOPHIE JOIIKHBI
Hr(B)-FRLS 27222 COXpaHATh PabOTOCTIOCOOHOCTD B YCIOBHUSX HOXapa
ur(C)-FRLS 113.7.2.2.2
ur(D)-FRLS 14.7.2.2.2
ur(A F/R)- FRHF IMla.7.1.2.1
Hr(A)-FRHF I116.7.1.2.1
ur(B)-FRHF 12.7.1.2.1
ur(C)-FRHF 113.7.1.2.1
ur(D)-FRHF 4.7.1.2.1
Hr(A F/R)-LSLTx IM1a.8.2.1.2 | ns mpoknanku, ¢ yaeToM o0beMa roproveil Harpy3Kku KaOelei, B 3TaHuIX
Hr(A)-LSLTX [116.8.2.12 |71eTckux nOmKOIBHBIX U 00pPa30BaTENbHBIX YUPEXKACHHUH,
Hr(B)-LSLTx M2.82.12 CHCIHANTM3UPOBAHHBIX JOMaX MPECTAPEIbIX H HHBAIUIOB, OOJHHUIAX, B
T CHaJIbHBIX KOPITycaX 00pa30BaTEbHBIX YUPESIKICHUN HHTEPHATHOTO THIIA U
ur(C)-LSLTx 113.8.2.1.2 JIETCKHX YUpEK/ICHHit
ur(D) LSLTx 114.8.2.1.2
Hr(A F/R)-HFLTx MM1a.8.1.1.1
Hr(A)-HFLTX I116.8.1.1.1
ur(B)-HFLTX 2.8.1.1.1
Hr(C)-HFLTX I13.8.1.1.1
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Knacc
Tun ucnonnexnus N
MOKapHOU [IpeumymiecTBenHast 00,1aCTh TPUMEHEHUS
KaOeIbHOTO M3EeITHs
OIaCHOCTH
ur(D)-HFLTX 4.8.1.1.1
Hr(A F/R)-FRLSLTx |IIla.7.2.1.2  |]Ing mpokiagku, ¢ ydeToM oObeMa roprodeii Harpys3ku kabenei, B cucreMax
Hr(A)-FRLSLTX [116.7.2.1.2 | IpOTHBOMOKAPHOI 3aLTUTEI, a TAKXKE B IPYTUX CUCTEMaX, KOTOPHIE JODKHBI
ur(B)-FRLSLTX 12.7.2.1.2 COXPaHATH PabOTOCIIOCOOHOCTD B YCIOBHUAX TOXAapa, B 3JaHUAX JIETCKUX
Hr(C)-FRLSLTX 13.7.2.1.2 JOIIKOJBHBIX 00pa30BaTEeIBHBIX YUPEKACHUH, CTIEIHATN3UPOBAHHBIX JOMaX
ur(D)-FRLSLTX 4.7.2.1.2 IIpecTapenbiX U MHBAINAOB, OOJIBHHIIAX, CHAJIBHBIX KOpPITycax
ur(A F/R)-FRHFLTx | IT1a.7.1.1.1 00pa3oBaTEIbHBIX YUPEXKICHUI HHTEPHATHOTO TUIA U JIETCKUX YUPEKICHUI
Hr(A)-FRHFLTX I116.7.1.1.1
ur(B)-FRHFLTX 2.7.1.1.1
Hr(C)-FRHFLTX n3.7.1.1.1
ur(D)-FRHFLTX I14.7.1.1.1

Ha 351ekTpoyCcTaHOBKH U 3JIEKTPUUYECKUE LIENH KUJIBIX U OOIIECTBEHHBIX 3JaHUI
B TOPOJAaX U CEIIbCKUX HACEIEHHBIX IYHKTaX HOMUHAJIBHBIM HanpspkenueM 10 1000 B
NEPEMEHHOr0 TOKa pacnpocTpansatoTcs TpedoBanua CII  256.1325800.2016,
B COOTBETCTBUU C KOTOPBIM:

- BHYTPEHHHUE 3JIEKTPUUYECKUE CETH JIOJDKHBI OBITh HE PaclpOCTPaHSIOLIUMU
TOPEHHUE W BBINOJHATHCS KaOelsAMH W MPOBOJAAMHM C JKAJAMU HM3 MEIH WIH
AIOMUHUEBBIX CIUIaBOB Mapok 8030 u 8176, MMHONPOBOJAMH ¢ MEIHBIMUA IIMHAMHU
B coorBeTrcTBUM ¢ TpeboBanusmu [IYD, 'OCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takke TpeOOBaHUSIMH DJJIEKTPO- M TOKaPHOMU
0e30I1acHOCTH;

- CEYEHHMsI TOKOMPOBOISAIIMX MEIHBIX KW M KW U3 aJIOMHUHHEBBIX CILIABOB

Mapok 8030 u 8176 noyKHBI OBITH HE MEHEE YKa3aHHbBIX B TAOJIULIE O;

Tabauna 5
Ceuenus TOKOIIPOBOAAIINX MECAHDBIX KW/ M KWJI U3 AJIIOMHHUEBLIX CILIAaBOB
mapok 8030 u 8176
HaumMmenbIiee cedeHre TOKOPOBOISATIINX KT
Kabeneil ¥ MPOBOIOB, MM>
HanmenoBanne nuHUN
MeEIHBIMHA JKAJIAMH U3 aJTFOMUHHEBBIX
KUTTAMH crtaBoB Mapok 8030 u 8176
JIuHUY TpyNNOBBIX CETEN OCBEIICHUS 15 2,5
JIuHUM rPyNIOBBIX CETEN PO3ETOK 2,5 4,0
JIuHUM OT 3TaXKHBIX 1O KBAPTUPHBIX 2,5 4.0
IITUTKOB M K PaCUETHOMY CUCTUHKY
JIMHUYM pacnpeenuTeIbHON ceTH 4,0 6,0
(cTosIKM) AJIsE MUTAHUS KBAPTUDP
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- TIPU CO€IMHEHUU MPOBOJIHUKOB C JKUJIAMH U3 AJIIOMUHUEBBIX CIIJIABOB MapOK
8030 m 8176 c »>IEKTPOYCTAHOBOYHBIMU W3JECIUAMM, allaparamu 3alluThl U
CYETUMKAMH PEKOMEHJIYeTCS HCIOJIb30BaTh COCIAMHUTEIbHBIE YCTPOWCTBA B
cootrBeTcTBUM ¢ TpeboBanusmMu ['OCT 31604 nis KOMMyTaMu MTPOBOJHHUKOB U3
AITIOMUHUEBBIX CIUIABOB C KOHTAKTaMM JIJI1 IPOBOJHUKOB U3 MEJIH.

s oOecrieueHus HaJIE)KHOCTH KOHTAKTHBIX COEIMHEHUN B
pacrpeaeauTeNbHbIX KopoOKax ciemyer OCYILIECTBIISATh COCMHEHNUE
TOKOIIPOBOSLIMX >KHJI U3 CIDIaBOB amoMuHUS Mapok 8030 m 8176 mpu momoru
BUHTOB WJIM QJIIOMUHHUEBBIX TUJIb3, METOJIOM OIPECCOBKHU MJIM UCIIOIb30BaTh CBAPKY.

[Ipu MOHTake OTBETBISEMBIX KaOesel C KWIaMH U3 aJIFlOMUHUEBBIX CILIaBOB
Mapok 8030 u 8176 10MKHBI IPUMEHATHCSA COKUMBI C OIIMHKOBAaHHBIMU KOHTAKTAMM.

[Ipy BBINOJIHEHUU COEOUWHEHHI B JJIEKTPONPOBOJIKAX C TOKOMPOBOISAIIMMHU
YKIJIAMH U3 CIUIaBOB AFOMUHMS Mapok 8030 u 8176, eciii TUII AJIEKTPOYCTAHOBOYHBIX
U3JICIUA  COACPKUT MEJHbIE WIM JIaTYHHbIE KOHTAKThI, ISl OOecreyeHus
CTAOMJIBHOCTH KOHTAKTHOT'O COCIUHEHHMS CJIEAYET MPUMEHSThH JICKTPOIPOBOISIINE
CMa3KH.

Menp uMeeT JIy4yllyl0 NpPOBOJUMOCTb, IO CPAaBHEHUIO C QIIOMUHHEM, YTO
oOecrieynBaeT MpU MEHBIIIEM CEUCHUH OOJIBIITYI0 MAKCUMAIbHYIO TOKOBYIO Harpy3Ky.

MenHblii TPOBOJHUK MEHBIIIE TIOJIBEPracTCsl OKUCICHUIO U CIIOCOOEH JI0JIroe
BpEMsI COXPaHATh KAa4eCTBO KOHTAKTOB MpPHU COCAWMHEHWU B paclpeeIuTeIbHbIX
KOpOOKax u Apyrux nmpuodopax.

B xunabix u OOIIECTBEHHBIX 3/IaHUSIX C TPUMEHEHUEM JIEPEBSHHBIX
koHCTpykiuil B coorBerctBue ¢ CIT 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHE DJIEKTPUYECKUE CETH JIOJDKHBI OBITh HE PACIIPOCTPAHSIONIMMU TOPEHUE U
BBITIOJIHATHCS KaOensiMu 1 mipoBogamu ¢ MeaubiMu xuiamu B 'OCT 31565, TOCT P
50571.5.52, CI1 76.13330.

CIT 256.1325800.2016 nomyckaer MNpuUMEHEHHWE KaOCIbHBIX U3ACIUA C
TOKOMPOBOSIIMMUA  KUJAMU U3 aJIOMUHUEBBIX CIUJIaBOB JUISl  OpraHu3aluu
BHYTPEHHHX CETEH, HO HAKJIA/IIBAET HA UX MOHTAX JIOMOJIHUTEIbHBIE OTPAHUYECHUS.

Jliist obecrniedeHnsi HaJIe)KHOCTH DJIEKTPONPOBOAOK B 3AaHUSX, BBITTOJHIEMBIX
MIPOBOJIaMU U KaOeIsIMU C TOKOTIPOBOSIIMMU JKHJIAMHA W3 CIUTABOB IFOMUHUS, TIPH
MOHTa)X€ JIOJDKHBI ~ HCIIONB30BAaThCS JIMOO  DIIEKTPOYCTAHOBOYHBIE — W3JIEIHS,

KOHTAKTHBIC I'PYHIIBI KOTOPBIX HMMCIOT CIICHHAJIBbHBIC IMOKPLITHUA, O6€CH€‘H/IBaIOIHI/IC
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CTaOMIIBHOCTh KOHTAKTHOTO COSMHEHUS KaK C METHBIMU, TaK ¥ C TOKOIIPOBOISIIIAMU
KUJIAMU U3 CIUIABOB aJIOMUHUS, YTO JOJDKHO OBITh OTPaK€HO B MapKHUPOBKE
(nanpumep, Cu/Al) nub0 TpHU HCMONB30BAHMM CEPUIHO BBITYCKAEMBIX B CTpaHE
YCTAaHOBOYHBIX M3JEIUA JODKHBI TPUMEHSTHCS JOMOJHUTENIbHbBIE TEXHUYECKUE
CpelicTBa, 0OecrneurnBaronIie CTabUIbHOCTh KOHTAKTHBIX COSIMHEHUH.

[Ipy  KOpPOTKOM  3aMBIKAHMM  MEIHBIE  JKWJIBI  SABJISIOTCA  Oojee
Mokapo0e30MacHbIMU, YE€M KUJIbI U3 AJIIOMHUHHUEBBIX CIUIABOB 3a CUET MEHBIIIEH
3Q)KATATEIbHOW CHOCOOHOCTH YacTHI[ MEOU [0 CPAaBHEHHUIO C 3a)KUTaTeIbHOU
CHIOCOOHOCTBIO YACTHUI] AITFOMHHHSL.

C Touku 3peHHus MOKapHOW OE€30MaCHOCTH, MPEINOYTUTEIbHBIM SBIISETCS
pUMEHEHUE KaOeIbHBIX U3JIETUI C METHBIMU TOKOTIPOBOISIITUMHU SKUITAMH.

Ha nmoxxapHyto 6€301macHOCTb 3JIEKTPOIPOBOJIKH BIUSET MPABUILHOCTH BEIOOpA
CEUYEHHUS TOKOIMPOBOAAIIUX KM Kabeneil. HeBepHbIN BEIOOp ceueHus KaOens: MOXKET
NPUBECTU K €ro MNEPEerpeBy, OIUIABICHUIO M3OJSILUU U €€ BOCIUIAMEHEHUIO WIH K
KOPOTKOMY 3aMBIKaHHIO € TTOCIIETYIOIIUM BO3TOPAHUEM.

OCHOBHBIM TMapaMeTPOM, KOTOPBIH HEOOXOJUMO YYHTHIBATH IIPU pacdeTe
CeueHHs Kabens SBISETCA JJIMTEIBHO JOMYCTMMas TOKOBas Harpyska, T.e.
MaKcUMaJibHas BEJIMYMHA TOKA, KOTOPYIO Kabellb MOXKET MpOoMyckaTh 6€3 neperpesa B
TE€UYEHUE JUTUTEILHOTO BPEMEHHU.

PacueTHbIe 2NeKTpUYECKHE HATPY3KH JJIS1 Pa3IMYHbIX KHUJIBIX H 0OIIECTBEHHBIX
3nanui npeacrasieHsl B pazaene 7 CIT256.1325800.2016.

JIisi mpoBeIeHHsI CaMOCTOSITENIBHOTO pacyeTa CeueHus Kalensl Mo TOKY st
YaCTHOTO JIoMa (KBapTUPHI) HEOOXOIMMO BBITIOJIHUTD CIEAYIOIINE IEHCTBUS

- OMpEeNeNUTh CYMMapHYH MOIIHOCTh BCEX OJIEKTPONPUOOPOB, KOTOPHIC
OJIHOBPEMEHHO MOTYT OBITh BKIIFOUEHHI B CETh,

- paccuMTaTh CUITy TOKa, KOTOpas OyJeT NpOTEKATh [0 KAOEIo MpY BKIIOUEHUH
JAHHBIX 3JIEKTPONPUOOPOB;

- 110 Ta0JIUIe ONPEACIUTh HanboJIee MOIXO0 IsIIIee CeUeHue Kabes.

CymMapHasi MOITHOCTh 3JyiekTporpubopoB (P, BT) BeuuciseTcss kak cymma
MOIITHOCTEN OTACIBHBIX TPHOOPOB, KOTOPHIE MOTYT OBITH BKIIOYEHBI OJTHOBPEMEHHO.
JlaHHBIE O MOIIHOCTH Ka)JIOTO DJJIEKTPUUECKOro TpHOOpa YKa3bIBAIOTCS B €ro

nacropTe, pyKoOBOJACTBEC 110 3KCILTyaTalluu M T.II.
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Pacuer cuitbl Toka (1, A) mpoTeKaromero mo Kadbeto MpoBOIUTCS 0 hopMyam:

u1s onHo(azHou cetu HanpsbkeHueM U = 220 B
P 3 KH
U-cos@

I=

s Tpexdasnoit cetn Hanpsikenuem U = 380 B
g o

} . LR
«/3? U-cos@

1T OBITOBBIX 3JIEKTPONIPUOOPOB COSP = 1.

K, — k03 dpunmeHT 0oTHOBPEMEHHOCTH, T.€. KaKasi 4aCTb IPUOOPOB MOXKET OBITH
BKJIFOUEHA OJJHOBPEMEHHO.

JUis MOBBILICHUS TOKAPHOM OE€30MaCHOCTH, B pacueTe Ajsi YacTHOro J0Ma
(KBapTUPBI) MOKHO MPEITOIOKUTH, YTO B CETh OJHOBPEMEHHO MOT'YT OBITh BKIIFOUECHbI
BCE AJIEKTpUUECKUE TpUOOPHI U TPUHATH K03 puuuent K, = 1.

3Hasg BEIUMYMHY TOKa, CEUEHUE TMpOBOJA HaxoAaT mo Tabmuue 6.
Ecnu okaxercs 4To pacueTHOE ¥ TaOJIMYHOE 3HaYSHHSI TOKOB HE COBIIAIAI0T, TO B 3TOM

clIy4dac BI:I6I/IpaIOT Onmkaiiee Ooblliee 3HAYCHUE CEUCHHMS TOKOHpOBOIIHIHCﬁ KHNJIbL

Ka0ers.
Tadauua 6
Br100p ceveHusi NPOBOAA MO BeJIMYNHE TOKA
CeueHuie MenHble KUITBI TPOBOJIOB U Kabeneit
TOKOITPOBOIAIIEN Hanpsokenue, 220 B Hanpsokenue, 380 B
KHIEL MM TOK, A MOIIHOCTb, KBT TOK, A MOILHOCTb, KBT
1,5 19 4,1 16 10,5
2,5 27 59 25 16,5
4 38 8,3 30 19,8
6 46 10,1 40 26,4
10 70 15,4 50 33,0
16 85 18,7 75 49,5
25 115 25,3 90 59,4
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 47,3 180 118,8
95 260 57,2 220 145,2
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CeucHue MenHble )KHUITBI TPOBOJIOB U Kabenei
TOKOITPOBOIALLEH Hanpsokenue, 220 B Hanpsokenue, 380 B
AKUITbL, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTb, KBT

120 300 66,0 260 171,6
2,5 20 4.4 19 12,5

4 28 6,1 23 15,1

6 36 7,9 30 19,8
10 50 11,0 39 25,7
16 60 13,2 95 36,3
25 85 18,7 70 46,2
35 100 22,0 85 56,1
50 135 29,7 110 72,6
70 165 36,3 140 92,4
95 200 44,0 170 112,2
120 230 50,6 200 132,0

Ecnu B ngome uMEIOTCS MOIIHBIE 3JIEKTPONPUOOPHI, HArpy3ka KOTOPBIX
cocraBisier Oosiee 1,5 kBT, nns uX NOAKIIOYEHUS PEKOMEHAYETCS HCIIOIb30BaTh
OTJIEIBHYIO JINHHUIO.

YacTo npuxoauTes pemaTh 00paTHYIO 3a7a4y, Korja JUisi U3BECTHOTO CEYCHUS
MIPOBOJTHUKA, TIPOJIOKEHHOTO B JIOME WM KBAPTUPE, HEOOXOJUMO HAWTH MaKCUMaIbHO
JOMYCTUMYIO Harpy3ky. B a3ToM ciywae, mo TabmuumaMm [Jjsi JQHHOTO CEYEHHUS
TOKOIMPOBOSIIEH >XKWIbl Kaless HaXOJUM MAaKCUMaJIbHO JOMYCTHUMYHO HarpyskKy.
3aTeM 3Hasi MOITHOCTH DJIEKTPUUECKUX MPUOOPOB, OMpPEaeIisieM, KaKUe U3 HUX MOTYT
OBITH OJTHOBPEMEHHO BKJIFOUCHBI B CETh.

Crnenyer NMOMHHTh, YTO MAaKCHUMAaJIbHBIM JOMYCTUMBIM TOK ISl CTAHIAPTHBIX
OBITOBBIX JJICKTPOYCTAHOBOUHBIX W3JIeNUN (BBIKIIIOYATEN, PO3ETKU) paBeH 16 A.
[TosTOoMy BKJIIOYATh B OJHY PO3ETKYy WM MOJKIIOYATh K OJHOMY BBIKIIOUYATEIIO

Harpy3Kky oosiee 16 A, 4To 1151 0fHO(A3HON CETU COOTBETCTBYET 3,5 KBT Henb34.
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3.3. JelcTBUA npu o0Hapy:KeHUuHn aBapUiiHOIO pexuma
B 3JICKTPOO0OPYA0BAHUU

ABapuiiHBIN peXHUM padOThl SKCIUTYaTUPYEMOIO 3JEKTPOOOOPYAOBAHUS MOXKET
NPOSIBJISITHCS B BUJIE CPAOOTKU anmapaTroB AJIEKTPUUECKON 3alUThl CETH, U3MEHEHUS
[[BeTa TEPMOMHJIUKATOPOB, OOHAPY>KEHUS 30H AHOMAJIBLHOTO HarpeBa 3JIEMEHTOB
ANEKTPOOOOPYIOBaHUS TPHU TEIUIOBU3MOHHOM JUAarHOCTUKE, CpaOOTKU JaT4YUKOB
tepmocuctem. Kpome Toro, 00 aBapuiiHOM pexkuMe pabOThI AIEKTPONPUOOpa MOKET
TOBOPUTH MOSIBICHHE HA €r0 MOBEPXHOCTH, IIHYPE M BHJIKM IHUTAHHS OIUIABJICHHM,
nedopmalii Kopiyca, BOSHUKHOBEHUH MpU paboTe HEXAPAKTEPHOTO IIyMa U 3araxa
IJIaBAILEHCS U30JSLHUN.

[Ipu3Haku aBapuitHOTO pekrMa pabOThI AIEKTPOOOOPYI0OBAaHUS U IEUCTBUS MTPU

UX OOHapYKEHUU MPEICTABICHBI B TaOIULIE 7.
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Tab6aunna 7
IIpu3Haky aBapuitHOT0 pesKuMa padoThl 3JIEKTPOOOOPYAOBAHUSA U AeICTBHS IIPU UX O0HAPYKEHUH
IIpu3Hak aBapuHHOIO pexxuMa Bo3MoskHas npuunHa PexoMenayemble AelicTBUA
Cpabotan aBToMaTH4ecKUil BeIKIItoYarenb | KopoTkoe 3aMbIKkaHHE B IIETIH. Oran 1.
Ileperpyska B nienu. - YCTAHOBUTH KaKOW THII anmapara 3aluTsl cpaboTai (aBTOMaTUYECKHM
BBIKJIIOYATENb, YCTPOWCTBO  3amuThl  An(EepeHInaTbHOI0  TOKa,

Cpaborano YCTPOMCTBO
Qg depeHInaIbHOro TOKa

3alllNThI

YTeuka TOKa.

CpaboTtano  ycTpOHCTBO
JyTOBOTO MPO0Ost (MCKPEHUS)

3allUThI oT

Jyrosoi
npoOoi(Tociie1I0BaTeIbHBIMH,

napajuleNIbHbIM, Ha 3€MJII0) WU
UCKpEHHE.

CpaboTtano  yCTpPOHCTBO  3allUTBl  OT

NEpCHANPSAKCHUSA

[lepenanpl HanpsHKEHUS

YCTPONCTBO 3alUTHl OT MEPEHANPSIKEHUsI, YCTPOWCTBO 3allUThl OT
JYyroBOro mpo0os (MCKpeHHus)) WIM O KAaKOMYy KaHally IPOU30ILIO
cpabaTbIBaHHE, €U MTPUOOP KOMOMHUPOBAHHBIN, T.€. 00BEIUHSET B ceOe
JIBa 1 00JIce THIIA 3alUTHI,

- YCTaHOBUTbH OOCTOSATENILCTBA IPU KOTOPBIX MPOU30LUIO OTKIOYEHUE.
Uro nmpousouuio npeja OTKIIOUEHUEM (MOJAKIIOYEHUE WM OTKIIIOUEHHUE
noTpeOuTeNs, MepliaHue CBeTa, aHOMaJlbHasi paboTa 3JIEKTPOIpUOOPOB U
T.11.)? Kakue Harpy3ku ObUIM TOJKIIOYEHBI B ObutH B pabote? Korma m
CKOJIBKO pa3 cpabaThIBajIM annapaThl 3aIIUThl?

- IPOBECTH BHU3YAJIbHBI OCMOTpP 3JIEKTPOOOOPYIOBaHUS (IIHYpPbI
NUTaHUS,  PO3ETKH,  BBIKJIIOYATEIM,  KOHTAaKTHbIE  COEJUHEHUS,
COEIMHUTENIbHbIE KOPOOKH, 3JIEKTpONpUOOpHl) Ha HAIUYME BUAMMBIX
MOBPEXJICHUH (M3MEHEHHE I[BeTa WJIM OIUIABJICHHE H3OJISAIMU, CIIEJIb
TEPMHUUYECKOTO BO3JCHCTBUS B pe3yjabTaTe KOPOTKOTO 3aMbIKaHUS,
UCKpEHUS, IEPETPY30K);

- €CIOM TNpU BU3YAJIbHOM OCMOTpE OOHAapyKEHbI MOBPEXKIEHUS, TO

HEOO0XOAMMO TPUCTYHNUTh K YCTPAaHEHUIO TMPUYUH  BbISIBICHHBIX
MTOBPEXACHUN " PEMOHTY (3ameHe) ITOBPEXKIEHHOTO
3JIEKTPOOOOPYI0BAHM;

- €CIIM TIPH BU3YaJIbHOM OCMOTpPE MOBPEXKICHUS HE OOHApPYKEHBI, TO
HEe00X0IMMO MPENTH K 3Tamy 2.

Oran 2.

[TpoBepuTh HaIeKAITYIO PabOTY anmapaTa 3amfiThl.

- JUIs YCTPOMCTBA 3alllUTHl OT MepeHanpsHDKeHUs U3MEpUTh 3HaueHHe
HaNpsDKCHUs MUTaromei cetn. Eciy 3HadeHne MUTamero HanpsoKeHHs
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IIpu3Hak aBapuiiHOr0 pe;KuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBusI

CEeTH BBIXOJUT 3a JMala30H yCTaBKU ammnapaTa (HM)Ke HMDKHEro mpejesna
WIN BBIIIE BEPXHEr0), TO Mpobiema B ceTu. Eciy 3HaYeHHE NMHUTAOLIETO
HaNpsOKEHUs CeTH JIEKHUT B JMANa3oHe YCTAaBKM, TO amapar 3aliuThl
HEHCIIPaBeH U ero HeoOX0AUMO 3aMEHUTD;

- JJI YCTPOWCTBA 3alUThI JU(PPepeHIIMaIbHOIO TOKa B COOTBETCTBUU
co cranmapramu [/, 8] B KOHCTPYKIMH JIOJDKHO OBITH NMPETYCMOTPEHO
TECTOBOE YCTPOMCTBO (KHONKAa), KOTOpOE OOECleuuBaeT IPOBEPKY
paboTocrnocoOHOCTH anmapara. Taxxe MO>KHO IIPOBEPUTH
paboTOCIIOCOOHOCTh YCTPOWCTBA C IMOMOILBIO HPUOOPOB HPOBEPKU U
U3MEpEHUs] NapaMeTpoB YCTPOMCTB 3alIUTHOrO OTKJIOYeHHs. Ecau
anmapar 3aluThl HEUCIIPaBEH, €ro He0OXOMMO 3aMEHUTh.

- JUIsl  YCTpOMCTBa 3alllUThl OT JYyroBoro mnpo0osi NpPOBEPUTH
paboTOCIIOCOOHOCTH ammapara B COOTBETCTBUU C MHCTPYKIHMEH 3aBoja-
n3roroutens. Hanmpumep, ¢ NOMOIIBIO TECTOBOIO  YCTPOMCTBA,
BXOJIAILIET0 B KOMIUIEKT IOCTaBKM NpHOOpa, MpH HOMOIIU TECTOBOM
KHONKK ¥ T.A. Ecim ammapar 3amuTbl HEMCHPaBEH, €ro HEOOXOAMMO
3aMEHHUTb.

- 11 aBTOMAaTHYECKOI0 BBIKIIIOUYATENsl POBEPUTH PpabOTOCIIOCOOHOCTh
MeXaHHM3Ma paclerieHus. B3pecT aBTOMaTH4YECKUI BBIKIIIOUATENb PYKON
U Tocie OTKIIOUUTh ero. llpu oTkiIodeHHu AOKEH OBITh CIbIIIEH
XapaKTepHBIN MIETUOK.

Ecnu anmapathl 37€KTpUYECKOM 3alIUThl UCIPaBHBI, TO HEOOXOIMMO
NIEPENTH K dTamny 3.

Oran 3.

IIpoBepka MpUCOETUHEHHBIX HAPY30K (JIEKTPOIPUOOPOB).

- TPUCOENUHATH K DJIEKTPUYECKOM LENu MOOYEepeaHO MO OJHOU
Harpyske, KOHTPOJIHPYs cpabaThbIBaHHs alapaToB 3aIHUTHI;

- IpU BBISBICHUM HAarpy3Ku, BbI3bIBalOIIEH cpabaTbIBaHUE ammapara
3alUTBI, BBIBECTU HArPy3KY U3 DKCIUTyaTallUH.

Pe3ynbTaThl mpoBepKH, a TakKe BCE MPOBEACHHbIE TPODUITAKTHIECKHE
Y PEMOHTHBIE pabOThI JOJKHBI OBITh 3a()UKCUPOBAHBI B )KypHAJIE.
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IIpu3Hak aBapuiiHOr0 pe;KuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBusI

TepMOI/IHI[I/IKaTOp MU3MCHUII LIBCT

[Teperpy3ka uenu.
II;moxoi KOHTAaKT.

- BoiBecTu 351€KTpO0OOOPYI0BaHKE U3 IKCILTyaTallUN;

- YCTaHOBHUTb OOCTOATENIBCTBA, NPH KOTOPBIX IPOU3OILEN IEperpeB
(xaKue Harpy3KH ObUTH OJKITIOUEHBI ¥ ObUTH B paboTe, MPH BO3MOKHOCTH
U3MEPUTh IPOTEKAIOLIMHI TOK C LEJIBIO BBISIBICHHS IIEPETPY3KH).

- MIPOBECTH BU3YAJBHBI OCMOTP AJIEKTPOOOOPYIOBaHUS, HA KOTOPBIN
HaHECEH TEPMOMHAMKATOP Ha HAJW4YMe BHUAUMBIX IOBPEXKICHHUH
(U3MeHeHue 1BeTa WM OIUIABJIEHUE W3OJISIIUM, CIEIbl TEPMUYECKOTO
BO3JCHCTBUS B  pe3ylbTaTe KOPOTKOTO  3aMbIKaHUS, HCKPEHU,
MEPETrPy30K);

- €Clli NpPU BHU3YAIBHOM OCMOTpPE OOHAapy)KEHbl MOBPEXICHMS, TO
HEOOXOJMMO TPUCTYHNHUTh K YCTPAaHEHUIO TMPHYUH  BBISIBICHHBIX
MOBPEXICHUN u PEMOHTY (3ameHe) MOBPEXJIEHHOT'O
AIEKTPOOOOPYIOBAHUS;

- €ClIM IPU BU3YaJbHOM OCMOTpE IOBPEXKIEHUS HE OOHApYKEHbl —
IIPOBECTU OLIEHKY €ro COCTOSIHUSI M BBINOJIHUTH HPO(UIAKTUUECKHE
paboThI;

- YIAJIUTh CTapblii TEPMOMHAUKATOP U HAHECTU HOBBII.

B kypHane ykas3aTb JaTy OOHapy)XeHHUs TIeperpeBa, INpPUYUHY,
MpOBeJIeHHbIE PabOThl (PEMOHT, 3aMeHa, MPOPUIAKTHYECKHE padoThl),
JaTy HAHECEHHs HOBOIO TEPMOMHAMKATOpAa, COCTOSIHUE HOBOIO
TEPMOUHANKATOpa (LIBET, TPaAyUpOBKa U.T.I1.).

[Tonyuyen curHan moxxapHOW ONACHOCTH OT
TEPMOCHUCTEMBI

[Teperpyska.
IInoxol KOHTaKT.

B ciyuae nomnydeHnus curHaia o neperpese:

- YCTaHOBUTB MECTO, T'JIe MPOU30LLIO CpabaThIBaHUE AATUHKA;

- 3aduKkcupoBaTh B IKypHaje BpeMs, MECTO U HaUMEHOBaHUE
3JIeKTPO00OPYI0BaHHUS, HA KOTOPOM IPOU3OIIIO CpabaThIBaHNUE;

- TPOU3BECTH OCMOTpP OO0OpYyIOBaHHUS, IO TNPUYUHE KOTOPOTO
IIPOU30ILIO0 cpabaThIBaHUE CUCTEMBI;
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IIpu3Hak aBapuiiHOr0 pe;KuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBusI

- IO pe3yibTaTaM OCMOTpa, B CiIy4yae BBISIBICHHUS HEHUCIIPABHOCTH,
MPOBECTH  PEMOHT, TEXHUYECKOE OOCTy)XMBaHHE WU  3aMEHy
ANEKTPOOOOPYIOBAHUS;

- Ip¥ HEOOXOAMMOCTH 3aMEHUTD IATYUK C COOTBETCTBYIOIIEH OTMETKOM
B XKypHale.

[Ipu MPOBEICHUH TETIOBU3MOHHOM
JTUArHOCTUKK  OOHApy»XeH aHOMaJbHbIN
HarpeB AJIEMEHTAa JEKTPOOOOPYIOBAHHUS

[Teperpyska.
[110X0#1 KOHTAKT.

[Ippu  oOHapyXeHWH  aBapUHHOTO  MOXKapoomacHoro  jaedexra
ANEKTPOOOOpYIOBAaHUE  HEOOXOTUMO  HEMEIUICHHO  BBIBECTH U3
9KCIUTyaTallud ¥ MPOBECTU PEMOHTHBIE PAOOTHI.

[Tocne ycTpaHeHUs: HEUCIIPABHOCTEH, MPUBEAIINX K BO3HUKHOBEHHIO
nedexra, PEKOMEHAYETCS TMPOBECTH IOBTOPHOE  TEIIOBU3HMOHHOE
00cae0BaHNe TaHHOIO 00bEKTA.

Pe3ynbpTaThl NOBTOPHON TMAarHOCTUKHU 3aHECTH B IPOTOKOJ C YKa3aHUEM
MIPOBEJICHHBIX PEMOHTHO-TIPOPUITAKTHIESCKHX PadoT.

Pexomennyercs MPOBOJIUTH BHEIUIAHOBYIO TEIJIOBU3UOHHYIO
JTUArHOCTUKY OT/ACJIbHBIX 3JIEMEHTOB JJICKTPOOOOPYIOBAaHUS IOCIE
Ka)kJI0TO UX PEMOHTA WM 3aMEHBI.

Pe3ynbTaThl BHEIMJIAHOBOW JHWATHOCTHKU 3aHOCITCA B MPOTOKON C
yKa3aHWeM MPUYUHBI 00CTIeT0BaHUSI.

[Ipu pabote »snekTpuueckoro mpudopa
HAOJII0/IaeTCsl HE XapaKTePHBIN IIyM, 3amax
TUTIABSILENCS U30JISILHH.

Ilepenansl HanpsHKEHUS.
Hapymenne
JKCILTyaTalUu.
HewncnpasHocTs
3JIeKTpoIpudopa

MIpaBUII

OTKITIOYUTD JEKTPONPUOOP OT CETH.

OcMoTpeTh MpuOOp Ha HAJUYHE HEUCIPABHOCTEH (OIUIABICHUE WITU
MOBPEXKIACHUE H3OJSAIUKM MUTAIONIEr0 MIHYpa, AedopMarus Kopryca |
T.J.).

[Tpu oOHapykeHHH HEUCTIPABHOCTH BBIBECTU MPUOOP U3 IKCILTYaTaIIUH.

[TpousBecT peMOHT WM 3aMeHY NPUOOpa.
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3akJIroueHue

J11sl IOBBIMIEHUST YPOBHSI TIOYKApHOM 0€301MacHOCTH 00BEKTOB JKHIIOTO CEKTOpa U
OOIIECTBEHHBIX 3/IaHUH HEOOXOJUMO IPOBEICHUE MEPONPHUATHH 10 MPOQHIAKTHKE
MO’KapoOB OT 3JEKTPOOOOPYAOBaHUSA, B TOM UYHCIEC Ha OCHOBE COBPEMCHHBIX
BO3MOXKHOCTEH BEACHUS MOHHTOPHUHTA COCTOSHHUS TIOKapHOW 0E€301acHOCTH,
IKCILTYaTHPYEMOTO AIICKTPOOOOPYTOBAHUA.

K HUM OTHOCHTCS CHCTEMAaTHYSCKHA MOHHMTOPHHI TIOKapHOW OC30MacHOCTH
OKCILTYaTHPYEMOTO AJICKTPOOOOPYIOBAaHUS JKHJIBIX M OOIIECTBCHHBIX 3JIaHUH C
IMPUMEHEHUEM COBPEMCHHBIX TEXHHYECKHX CPEACTB, @ MMCHHO TEIJIOBU3HOHHAS
JTUArHOCTHKA, TPUMEHEHNE TEPMONHINKATOPOB IS BBISBIICHUS aBAPUHHBIX YIACTKOB
AJIEKTPOYCTAHOBOK. Takke HEOOXOAMMO BHEIAPATh B IMHPOKYIO IMPAKTHKY HOBBIC
arapaThl 3alIUThI JIEKTPUUECKUX CETEH — YCTPOMCTB 3aIIUTHI OT JYTOBOTO MPOOOS U
TIepeHaIpPsHOKCHHMS.

C 1enpl0  TOBBINICHHWS  TOXKApHOM  OE30MAaCHOCTH  AKCIUTYaTHUPYEMOIO
AJIEKTPOOOOPYIOBAaHUS JKHJIBIX M OOIIECTBEHHBIX 3[aHUN, MPOPUIAKTHICCKAM
OCMOTpaM JOJHKHBI TTOABEPTATHCS BCE DJIEMEHTHI AJICKTPOYCTAHOBOK.

Meton mnpoUIaKTUKKA JOJKEH BBIOMPAThCA HCXOAS M3 TEXHUYECKHUX
BO3MOXKHOCTEH, yI00CTBAa BEJACHUS OCMOTPOB MU 0O€30MacCHOCTH OOCITY>KHBAIOIIETO
nepcoHajga. Bo3MOXHO NpHMEHEHHE pa3HbIX METOAOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKITUH M YCJIOBHUH SKCILTyaTaIlHH.

CodeTaHne HECKOIBKUX METOIOB MPOPUIAKTHKH TI03BOJISIET Oosee 3P heKTHBHO
MIPOBOJAMUTH NMPOMUIAKTUKY IMOKAPHOK 6€30ITaCHOCTH JISKTPOOOOPYA0BAHUS KHUJIBIX U
0OIIeCTBEHHBIX 37aHUM.

[IpuMeHssT COBOKYITHOCTh PA3JIMYHBIX METOJAOB MOXKHO ITIOCTPOUTH CHCTEMY
MOHUTOPUHTAa W TPO(PHIAKTHKKA TOKApPHOH OMAaCHOCTH  AKCIUTYyaTHPYEMOTO
AIIEKTPOOOOPYIOBAHUS, OTPAXKAIOIIYID COCTOSHHE IIOXApHOW  0€30MacHOCTH
AIEKTPOYCTAHOBOK M  IMO3BOJISIONIYIO OCYIIECTBISATH €r0  IIPOTHBOIOKAPHYIO

MPOPIIAKTHKY.
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IIpunoxenue

Onucanue TeXHHYECKUX CPEACTB NMpeaynpe:kIeHuss 1 NPOPUIaAKTHKH
M0’KapOB OT YJIEKTPO00OPYy10BAHUS

ABTOMaTHYECKHE BhIKJIOUYATE U (AB)

ABTOMAaTHUYECKUW BBIKJIIOYATEIb WM TMPOIIE TOBOPS «aBTOMAaT» - 3TO
KOMMYTAIIMOHHBIN amlmapar, NpeIHa3HAYCHHBIN JI 3alUThl JICKTPUUECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMbIKaHUU U MEPETPY30K.

ABTOMAaTHUYECKHE BBIKITIOYATEH OBIBAIOT C 3JIEKTPOMArHUTHBIM PACICITATEIIEM
3aIUIIAIOIINM JJIEKTPUUYECKYIO IIENb OT KOPOTKOTO 3aMbIKaHHUS 1 KOMOMHUPOBAHHBIM
paclenuresieM — KOrjJa JOMOJHHUTENIBHO C 3JIEKTPOMAarHUTHBIM paclenuTeseM

IMPUMCHACTCA TEILIOBOM PaCucCIIuTCIIb, 3a1u1/1ma}0mnﬁ ICIIb OT IICPCTPY3KHU.

MnuEBBE AN

|
—

1, 2 — BUHTOBBIE KJIIEMMBI JIJIS ITOAKITFOUCHUS;3 - TTOIBHYKHBIA KOHTAKT; 4 — HETIOIBYKHBIN KOHTAKT;
5 - myroracuTenbHas Kamepa; 6 - THOKUI MPOBOTHUK (TIPUMEHSIETCS ISl COEIMHEHUS TIOIBUKHBIX
9JacTeil aBTOMAaTUYECKOTO BBIKIIOYATENS); 7/ - KaTyIIKa AJIEKTPOMAarHUTHOTO pacuenurens; 8 -
CepJICYHUK AIICKTPOMArHUTHOTO pacuenuTens; 9 - TEIoBOHM pacuenurensb (OuMerammnyeckas
mwiactiHa); 10 - Mexanw3Mm pacnenutens; 11 - pykostka ympasieHus; 12 - duxcarop (mis
kperuieHust apromata Ha DIN-peiike); 13 - kopmyc.

Pucynok 1. YerpoiictBo AB ¢ KOMOMHUPOBAHHBIM paclenuTeIeM
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B cootBerctBUM ¢ TpeboBanusmu riaBel 3.1 T1YD, CII 256.1325800.2016,
CII 31-110-2003 ObITOBBIE 3JEKTPOCETH AODKHBI OBITH 3AIlUIIEHBI OT KOPOTKHX
3aMbIKaHU W Tieperpy3kd. lloaTomMy nns 3alUThl AIEKTPONPOBOJAKH KUJBIX H
OOIIIECTBEHHBIX 37aHUN CJEAyeT MPUMEHATh AaBTOMAaTbl C KOMOMHUPOBAHHBIM
pacLenuTenem.

B aBTOMaTHM4ECKOM BBIKJIIOYATEINE, 3@ 3AIIUTY €U OT KOPOTKHUX 3aMbIKaHUI
OTBEYAET IEKTPOMArHUTHBIN pacuenuTesnb. OH COCTOUT U3 KAaTYIIKU C HaXOIAIUMCS
B €€ IEHTPE CEPACYHHKOM, YCTAHOBJICHHBIM HA CHELUAJIbHOM IPYKHUHE.
B HopmasbHOM pexume paboThl, TOK, TMPOXOAs IO KaTylIKe CO3/JaeT
AIEKTPOMArHUTHOE TIOJIE, KOTOPOE IPUTATUBAET CEPJACYHHUK BHYTPh KATYIIKH.
Cunpl  3TOr0  3JIEKTPOMArHUTHOTO TOJS  HEJOCTAaTOYHO YTOOBI IPEOJO0JIETH
CONMPOTHUBJIEHUE MPY>KUHBI, HA KOTOPOW YCTAHOBIJIEH cepaeyHuk. [Ipm KopoTkom
3aMBIKaHUM TOK B 3JIEKTPUYECKOM LI€MM MIHOBEHHO BO3pACTaeT 0 BEIUYHMHBI B
HECKOJIbKO pa3 INPEBBIMIANOIIECH HOMHMHAIBHBIA TOK AB, 3TOT TOK KOpPOTKOro
3aMBbIKaHMs, IPOXOJS 0 KATYIIKE 3JEKTPOMArHUTHOIO PACUEHUTENS YBEJINYUBACT
AIIEKTPOMATrHUTHOE T0JI€, BO3JACUCTBYIONIEE HA CEPACUHHUK JI0 TAKON BEJIMYUHBI, YTO
€ro CHJIbl BTSTMBAHUS XBAaTaeT HA TO YTO ObI MPEOJOJIETh CONPOTUBIICEHUE MPYKUHBL,
[EpEMEIIASICh BHYTPh KATYyIIKM CEPACYHUK Pa3MBIKAECT IOABUKHBIA KOHTAKT
aBTOMATUYECKOTO  BBIKJIIOYATENs, oOecTouMBas  LEMb.  DJIEKTPOMArHUTHBIN
pacuenuTenb OTKIIFOYAET AEKTPUYECKYIO LENb 33 JOJIA CEKYH/BI.

3almTy DJIEKTPUUECKOM Iemu OT TMeperpy3ku OO0ecleurnBaeT TEIIOBOM
pacuenuTelb ABTOMATHYECKOTO BBIKJIFOYATEIIS.

[leperpy3ka MOXeT BOZHUKHYTh NIPU BKIOYEHUH B CETh 3JIEKTPOOOOPYA0BaHNUS
00111e# MOILTHOCTBHIO MPEBBIIIAIONIEH JOMYCTUMYIO HArpy3Ky JUisl JAaHHOM CETH, 4TO B
CBOIO O4YEpEb MOXKET INPUBECTH K MEPETPEBY NMPOBOAOB Pa3PYLICHUIO W30JISLUU
AIIEKTPOIPOBOJIKM M BOSHUKHOBEHHIO TOKapa.

TeruoBo#t pacuenuTenb NpeACcTaBiIsieT cO00M OMMETaNIMYECKYIO IUIACTHHY, T.€.
OH COCTOMT W3 JBYX CHAasHHBIX IUIACTUH W3TOTOBJEHHBIX M3 Pa3HbIX METAJUIOB,
MMEIOIINX Pa3HBI K0P DUIIMEHT pacIIupeHus Mpu Harpese.

[Ipy npoxoXxaeHWH MO OUMETATUIMYECKON IJJAaCTMHE TOKa MPEBBIIIAIONIETO
HOMUHaJIbHBIA TOK AB muiacTuHa HarpeBaercs, Mpy 3TOM OJMH METAJUT PaCHIUPSIETCS
ObIcTpee ApPYroro. DTO MPUBOAUT K HUCKPUBJICHUID OMMETAUIMYECKOW TIJIACTUHBI.
[Ipy wWCKpUBIEHHH OHA BO3JACUCTBYET HA MEXAHU3M pPACLUENUTENsA, KOTOPBIU

pa3MBIKacT HOI[BH)KHI)Iﬁ KOHTAaKT.
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Bpemsi cpabaThiBaHHsS TEIUIOBOTO pACUEMUTENS 3aBUCUT OT BEJIMYUHBI
NPEBBIIICHUS MPOTEKAIOIEr0 B LENM TOKa HaJl HOMHHAJIBHBIM TOKOM AB.
Yem OoJibliie 3TO NMPEBBILIEHUE, TEM OBICTpEE CpabOTAET PaCLETIUTENb.

TokM yCTaBOK aBTOMATMYECKMX BBIKIIIOUATEIECH, CIY)KAIUX JUIS 3aIlUThI
OTJEJIbHBIX YYaCTKOB CETH, CIEAYEeT BbIOMpaTh MO BO3MOKHOCTH HAMMEHBIINMU
[0 pacyeTHbIM TOKAM JTUX YYaCTKOB WJIM [0 HOMHUHAJIBHBIM  TOKaM
AJIIEKTPOIIPUEMHUKOB, HO TaK, YTOOBI ammaparbl 3allUThl HE OTKIIOYAIU
AJIEKTPOYCTAHOBKM IPU KPAaTKOBPEMEHHBIX IE€perpys3kax (IyCKOBbIE TOKH, IHUKH
TEXHOJIOTMUECKUX Harpy30K, TOKU MpU CaMO3aIlyCcKe U T. II.).

Crnenyet oOpamiaTb BHUMAaHHE HA MApPKUPOBKY U XapaKTepucTuku AB.

B mapkupoBke yKa3pIBarOTC:

- MOJIEJIb ABTOMATHUYECKOT'O BBIKJIFOUATEIIS;

- HOMMHQJIBHBIN TOK - MAKCUMAJIbHBIN TOK 3JEKTPUUYECKON CETH, IIPU KOTOPOM
aBTOMATUYECKUI BBIKJIIOUATENb CIIOCOOCH UIMTENbHO padoTaTh 03 aBapUilHOrO
OTKIr0O4YeHUs neny. CTaHaapTHeIE 3HAYEHHs] HOMHUHAJIBHBIX TOKOB aBTOMATHYECKHX
BBIKITFOUATEIICH JIJISI CeTEH JKIIIBIX M 0OIIeCTBeHHEIX 3aanmii: 10, 16, 25, 32, 40, 63 A;

- HOMUHAJIbHOE HANpPSKEHUE - MaKCUMAJIbHOE HanpsbKeHWe ceTu B Bonbrax, Ha
KOTOPOE pacCUYNTaH aBTOMAaTUYECKUN BBIKIIFOUATEIb;

- MpejesibHasl OTKJII0YAoIas ClIOCOOHOCTh aBTOMATHUECKOIO BBIKIIIOYATENS -
MaKCUMaJbHBIH TOK KOPOTKOIO 3aMblkaHUs B AMrepax, KOTOpbI cHocoOeH
OTKJIIOYUTH JaHHBIN AB coxpaHuB MpHU 3TOM CBOIO pabOTOCNOCOOHOCTh. B ciyuae
MPEBBIIICHUS] TOKOM KOPOTKOTO 3aMbIKAHUS 3HAYEHMS] YKA3aHHOW MpeaeabHOM
OTKJIIOYAIOLIEH CHOCOOHOCTH BO3HUKAET BEPOSTHOCTH OIUIABJICHUS MOJBHKHBIX
KOHTakTOB AB u ux npuBapuBaHus Ipyr K Apyry, T.e. Beixoaa AB u3 crpos.

- XapakTepUCTHKa cpaOaThIBaHUs - OIpeAeNseT auana3oH cpadaTbIBaHUS
anekTpoMarHuTHoro pacuenutenss AB. Xapakrtepuctuka cpaOaTbiBaHUS HMEET
OykBeHHOEe oOOO3HaueHue. JInsg 3almuThl  DJIEKTPUYECKHX CETEed JKUJBIX U

OOIIIECTBEHHBIX 3/IaHMI yarie Bcero nmpumensitorcest AB ¢ xapakrepuctukamu B, C, D.
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NoroTtun

1- HaumeHoBaHue n cepus

2 - HOMUHanbHoe HanpsXxeHue

3 - Bpems-TOKOBas XxapaKkTepucTuka

4 - HomuHanbeHana yacrora

5 - HoMuHanbHas oTK/lYalwas cnocobHoCTbL
6 - TokoBas Harpy3ska

Pucynox 2. IIpumep mapkupoBku AB

I[I/IaHa3OHI>I TOKOB  MIHOBCHHOI'O  pPaCOCINICHHA B  3aBUCHMOCTH  OT

XapaKTePUCTHKH cpabaThIBaHUS B COOTBETCTBHH C [12] mpencrariens! B Tadwuie 1.

Tabnuna 1
JInama3zoHel TOKOB MTHOBEHHOT'O PaCLETUICHUS
XapakTepucTuka cpadaTbIBaHUS [wnamazon
(turt AB)

B Csbie 3 I, 10 5 I,; BKIIFOYUTEIBHO

C Cspiie 5 I, 1o 10 I,; BKIIFOUUTENBHO

D Cspiie 10 I; 1o 20 [, BKIFOUUTETBHO
I, - HoMUHaNBHBIN TOK AB.

Bb160p aBTOMAaTMYECKOTO BBIKIIOYATENSl OCYLIECTBISIETCS MO CIETYIOIIUM
napameTpam:

- M0 KOJMYECTBY MOJIFOCOB. OqHO- M ABYXNOJNIOCHBIE AB mpuMeHSIOTCS MIIs
oHO(a3HOMU CeTH, a TPeX- U YeThlpexmnoiitocHbie AB - B TpexdazHoii ceTu;

- 110 HOMMHAJIBHOMY HanpspkeHuro. HomuHanbHOe HanpsbkeHue AB 10ipkHO
ObITh 0OJIbILIE WM PAaBHO HOMHHAJIBHOMY 3HAUEHUIO HAIPSDKEHUS 3aIIUIIAeMON UM
LEIH;

- M0 XapaKTepUCTUKE cpabaTbiBaHUsA. XapaKTepUCTUKY cpadarbiBaHus AB

MOXHO BbIOpATh corjacHo Tabsuiie 1;
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- 10 HOMUHAJIBHOMY TOKY. OnpeaenuTs HeoOX0IMMbIF HOMUHATIBHBIA TOK AB

MOJKHO I10 MOIIIHOCTH HUJIH 110 CCUCHUIO KMNJI Kabens.

YcrpoiicTBa 3a1lMTHOI0 OTKIIOYeHHs AU depenuuaabHoro toxka (YIAT)

yCTpOP'ICTBO 3allITUTHOTO OTKIIIOYCHUA ,III’I(i)(i)epeHHI/IaHBHOFO TOKa HJIK, KakK

gacTo roBopiT, «Y30» - 3TO KOMMYTAIIMOHHBIM armapar, mpeaHa3HAYCHHBIM IS

341U ThI BHCKTqueCKOﬁ LOCIIN OT TOKOB YTCYKMU.

1 — anddepenumanbHbi
TpancdopMaTop TOKa:

2 — NMOPOrOBbIi IJICMEHT;

3 — MCHOJIHUTEJILHBIH

MEXAHH3IM:

4 — uenbL TECTHPOBAHMA]

5 — CHJIOBBIC KOHTAKTbI;

6 —3alMTHBLIH KOHTAKT

el TECTHPOBAHMA]

T — kuonka «Tecr»:

R — TrecToBBIil pe3ucTop;

1, 2. N — xkiemmbr Y30.

UR,

Pucynox 3. IIpunnun padotsr YT

Tok yTedkn — 3TO TOK, NPOXONAIIMM IO HEXKEIATEIbHBIM, B HOPMAJIbHBIX
YCIOBUSX DKCIUTyaTallMH, IPOBOJSAILINM ITyTSIM.

B HopmanbHOM pexkume padoThl 3JIEKTPOYCTAHOBKH, 3JIEKTPUUYECKUH TOK
MIPOTEKAET Yepe3 IMPOBOAHUKH BHYTPHU HEE, KaK IPEAYCMOTPEHO KOHCTPYKIIMEH.
OT napyrux TOKOMPOBOISIIUX 3JIEMEHTOB KOHCTPYKIMH (METaJUIMYECKHUe KOpPIYC,
pama, Kapkac), IPOBOJHHMKH OTIEJCHBbI H30JSLMEH, COMPOTHBIEHUE KOTOPOH He

IMMO3BOJIACT CO3AaTh JJICKTPUUCCKYIO LICTIb.
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Pucynok 4. [Ipumep koncTpykuuu Y /T

Ecin mo kakoi-to mpuunHe (TOBPEXKICHUE, BIIAXKHOCTH, TOKOMPOBOJSIIAS
NbUTh U T.M.) CONMPOTUBICHUE H3OJISIIIUM YMEHBIIWIOCh, Ha KOPIyCE WU JPYTUX
TOKOIPOBOSIIIIUX AJIEMEHTAX YCTAHOBKM MOsBIsAETCS noTteHuuan. Cam mo cede Tok
YTE€YKU HE BO3HUKHET, HEOOXOAMMO CO3AaTh II€Mb, COSAUHSIONIYIO JICKTPUYCCKUI
npubOp C MOTEHIIMAJIOM Ha KOpITyCe C 3eMJIed WM HEeUTpasbio. 311€Ch BO3MOKHO
HECKOJIbKO BapHUAHTOB.

B nepBoMm cnydae, kopmyc 3J€KTpOYCTaHOBKHU, HalpUMeEp, OBITOBOM TEXHUKH,
KACaeTcs METAJUIMYECKOTO INPOBOJHWKA, UMEIOLIETO KOHTAKT C 3eMiie. B Touke
KaCaHMsl 3aMbIKAETCA LE€Nb, U BO3HUKACT TOK YTE€UKU. ECIM KOHTAKT JTIOCTATOYHO
HAJISKHBIA, TO CHJIa TOKAa BO3pAcTeT JO TMopora cpabaThiBaHMs aBTOMATUYECKOTO
BBIKJIFOUATeIsl B IMUTKe nuTaHus. [lpum ci1aboM KOHTAaKTe MOXKET BO3HUKHYTH
WCKPEHHE, JIOKAJIbHBIA HArpeB TOYKH KAaCaHWs, YTO MPUBOAUT K OIUIABICHUIO U
JAIbHENIIIEMY MOBPEXKICHHUIO U30JISIIUU TPOBOJOB, BO3rOPAHUIO U TTOXKAPY.

B ngpyrom cmydae, Kopmyc OJJEKTPOYCTAaHOBKM HE HMMEET KOHTAKTa C
3a3€MJICHHBIMM NPEAMETaMU U caM He 3a3eMiieH. [Ipu kacaHuy BHEHIHMX MaHENEH
YEeJI0BEKOM, BOSHUKAET HAarpy3Ka, T.K. TEJIO YEI0BEKA SBJSIETCS POBOIHUKOM, U YEPE3
HEro0 MPOTEKAET JJIEKTPUYECKUM TOK. [IOCKOJIBKY CONpPOTHBIIEHHE TElla 4YEIOBEKa
BEJIMKO, CHJIa TOKA HEIOCTaTOYHA JIJIs CpabaThIBaHUS aBTOMATHUYECKOTO BBIKIIFOUATEISI
B IIIUTKE MUTAHUS U YEJIOBEK MOTYYAET AJIEKTPOTPABMY BILIOTH JO JETATBHOIO HCXO/1A.

Takum o6pazom, Y]JIT oOecmeumBaeT 3amuTy 4YeIOBEKa OT TMOPAKCHUS
AIEKTPUYECKUM TOKOM U 3aLIUTY OT ITOKAPOB.

[Mpunuun apeiictBus YAT cnenyrommii. [Ipy HOpManbHOM pexkume padOThI
IETH, KOT/1a MOABUKHBIE KOHTAKThl Y [T 3aMKHYTBI, IpsIMO#1 TOK OT (pa3HOTO ITPOBOAA

npoxoaut yepe3 Mmarauronpooy Y /T, 3arem yepe3 Harpys3Ky, B KaueCTBE KOTOPOM
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BBICTYIAIOT, MOJKIIOYEHHBIE 3JIEKTPONIOTPEOUTENN U BO3BPAILIAETCSl OOPAaTHO B CETh
10 HYJICBOMY IPOBOJHUKY, TaK e 4yepe3 Mmaruutonposod Y AT, npu s3tom BenmumHa
0o0paTHOr0 TOKa paBHA BEJIMYMHE MPSIMOTO TOKA.

[Ipsimoit Tok nipoxod dyepe3 marHuronpoBo Y T co3maer B HEM MarHuTHBIN
MOTOK, B CBOIO 04YEpe/Ib OOpaTHBIN TOK TaK ke CO3/Ia€T B MArHUTOMPOBO/IC MArHUTHBIN
IIOTOK TaKOM K€ BEJIMYMHBI, HO TAK KAaK HANPABICHUE TOKOB IPOTUBOIMOJIOXKHO, TO U
CO3[1aBAEMbIE UMW MAarHUTHBIE MOTOKH IPOTHUBOIIOJOKHBI, T.€. MAarHUTHBIEC ITOTOKU
HaIlpaBJICHbI BCTPEYHO 10 OTHOLIEHUIO IPYT K IPYTY U COOTBETCTBEHHO, ITPU PABHBIX
3HAYEHHUAX MPSIMOTO U 0OPAaTHOTO TOKOB, YPAaBHOBEUIMBAIOT JIPYT PYyTa, B pe3yJbTare
Yero CyMMAapHbI MarHUTHBIA MOTOK B MArHUTONPOBOAE paBeH HYyJr. Tak Kak
CyMMapHbIi MarHMUTHBIM MOTOK B MarHUTOINPOBOJE OTCYTCTBYET (PaBEH HYIIIO), BO
BTOPUYHOM OOMOTKE TOK HE HMHAYKTHpYyeTcs. [loABMMKHBIE KOHTaKThl 3aMKHYTHI,
3IIEKTpUYECKas 1eNb BKIIOUYEHA U HAXOAUTCS B HOPMAJIbHOM PEXUME padOTHI.

Ecnu B 01HOM M3 2JIEMEHTOB JJIEKTPUYECKON e BO3ZHUKAET yTeUKa TOKa, TO
4acThb MIEKTPUYECKOr0 TOKA HAUMHAET IPOTEKATh 110 HEXKEJIATEIbHOMY IIPOBOIAILEMY
nytd. [Ipy 3TOM, 4YacTh TOKa 3JEKTPUYECKOM IenH, mocrynatom@as or (a3Horo
IpoBoJa He OyneT BO3BpallaTbcsl B CETh, a MPOXOAS MO HEXKEIATEIbHOMY
OpoBOASIIEMY INMyTH Oyner yxoauTh B 3emito. ClenoBaTenbHO, OOpaTHBIM TOK,
KOTOpBI OyAeT BO3Bpallathcs B ceTh uepe3 marHutonpoBod YT mo HyneBomy
IpoOBOAY, OYJEeT MEHbIE MPSMOT0 TOKa, MOCTYMAIOIIET0 B CE€Th, COOTBETCTBEHHO U
BEJIMYMHA MPSMOr0 MarHUTHOTO TOTOKA CTaHET OoJibllle BEIUMYHMHBI OOPATHOIO
MAarHuTHOTO IIOTOKAa, B pe3yipTare 4ero B MarHuaronpoBoae YT cymmapHslii
MarHUTHBIN MOTOK YK€ He OyJeT paBeH HyJIIO.

Bo3HukIMi cyMMapHbIA MarHUTHBIN MMOTOK HHAYKTUPYET JIEKTPUUECKUN TOK
BO BTOPHYHON OOMOTKE, KOTOPBIA MHPOXOIS Uepe3 MarHUTOIJIEKTPUUECKOE pelie
MPUBOJUT €ro B paboTy, a OHO, B CBOIO OYEPEb, PA3MbIKAET MOJABUKHBIE KOHTAKTHI
OTKJII0Yasl DJIEKTPUUECKYIO LIETb.

VYCTpoICTBO 3alMTHOTO OTKIHOYEeHHs Iu(pdepeHInalbHOr0 TOKa HMEET B
o0uxo/ne W JApyrue Ha3BaHUA, Hampumep, IudepeHInaTbHbIN BBIKIIOYATENb,
aBTOMATUYECKUH BBIKIIOYATETh AUPPEPEHINATBHOIO TOKA, YCTPOUCTBO 3alIUTHOTO
oTKJII04YeHUs. Takke B pa3IMUHbIX JOKYMEHTAX BCTPEUaAIOTCs pa3Hble aOOpEeBUATYPHI
naHHoro ycrpoiicta, Hanpumep, ABJIT B TOCT IEC 61009-1-2020, BAT B 'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B I1YD u CII 31-110-2003.
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OcHoBHbIMU XapakTtepuctukamu Y T sBisroTcs:

- tun. B 3manusax moryt npumensatees YT tuma «A», pearupyromue Kak Ha
MIEPEMEHHBIE, TaK U Ha MyJIbCUPYIOIIUE TOKH YTEUKH, WK TUna «ACy, pearupyromune
TOJBKO HA MEPEMEHHBIE TOKH YTE€UKH. MICTOUHMKOM IMyJIbCUPYIOLIETO TOKA YTEUKH
MOTYT SIBJISITbCSI CTUPAJIbHBIE MAIIUHBI C PETYJIATOPAMU CKOPOCTH, PETYIUPYEMbIE
HMCTOYHUKH CBETA, IEPCOHATIBHBIE KOMITBIOTEPHI U JIP.

- HOMMHAQJIbHBIA TOK - MaKCUMajibHbIi TOK mpu kKotopoMm YT cnocoGHO
JUTUTENILHO paboTaTh, HE TEPSIsl CBOIO paboTOCocoOHOCTh. CTaHAapTHBIMU, HanboIee
4acTO HCIOJIb3YyEMbIMH 3HAUEHUSIMH HOMUHAIBHBIX TOKOB Y /IT, mcrnonp3yembIX B
AIIEKTPOYCTAaHOBKAX KHUJIBIX U OOIIECTBEHHBIX 3AaHui sBisroTces: 10, 16, 25, 32, 40,
63A;

- nuddepeHuuanbHblii TOK — MUHUMAJIBHBIA TOK YT€UYKH, npu KoTopom YT
MIPOU3BEIET OTKIIOUCHHE dIEKTpUdecKoi 1ienu. JuddepeHuanbHblii TOK — 3TO 0JIHA
Y3 TJIABHBIX Xapakrepuctuk Y JT;

- HOMUHAJILHOE HANpsDKeHHUE — HamnpsbkeHue cetu rpu kotopom YT criocoOHO
JUTUTEIBHO paboTaTh, HE TEPSASI CBOIO pabOTOCTIOCOOHOCTD;

- poJ ToKa (ITOCTOSTHHBIN WIJIH ITIEPEMECHHBIN);

- YCIIOBHBIM TOK KOPOTKOT'O 3aMbIKAHUS — TOK KOTOPBIM KPATKOBPEMEHHO MOXKET
Bbiiepkath YJIT 1o MomeHTa moka He cpaboTaeT aBTOMAaTHYECKUW BBIKIIOYATENb,
YCTAHOBJICHHBIN JJIS1 3aIIUTHI ETTH OT KOPOTKOTO 3aMBIKAHUSI.

Bri6op YT npou3BoAUTCS MO CIEAYIOMIUM KPUTEPHUSIM:

- 110 HOMUHAJIBLHOMY HANpPsDKEHUIO U TUIY ceTH. HomMuHanbHOE HampshKeHHe
YT nomxHO OBITH OOJIBIIE TMOO0 PABHO HOMUHAIBHOMY HAINPSHKEHUIO 3alUIaeMOMN
uM 1ienu. s ogHodasHoit cetn Tpedyercs asyxmnontocHoe YT, mius tpexdazHoit
CETHU — YETBIPEXIOIIOCHOE;

- 10 HoMUHaIIBHOMY TOKY. Cornacno I1YD ucnons3oBanue Y /[T B rpynnoBbix
JUHUSX, HE HMMEIOIIUX 3allUThl OT CBEPXTOKAa, 0€3 MOIMOJIHUTEILHOTO anmapara,
obOecrieurBaroIIero 3Ty 3aluTy He gomyckaercs. M3 atoro cinenyer, uro nepen YT
JOJDKEH CTOSITh aBTOMATHUYECKUW BBIKIIOUATENh WM JIPYroi ammapar ¢ (QyHKIHeH
3aIUTHI OT CBEPXTOKA, M0 TOKY KOTOPOTO HEOOXOAMMO BHIOMPATh HOMUHAIBHBINA TOK
VYAT. Ilpu stom HOMmuHanbHbIH TOK YT pomkeH ObITH Oojbilie JUOO paBeH
HOMHHAJIBHOMY TOKY YCTaHOBJICHHOTO /IO HETO ammapara 3aiuThl (aBTOMaTUHYECKOTO

BBIKJTIOUATEIS] WUIM JIPYTOTo anmnapara ¢ (GyHKIIMEH 3alIUThl OT CBEPXTOKA);


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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-  mo gubdepennmansHoMy  TOKy.  CTaHIApTHBIMH  BEIMYMHAMH
mupdepennmansaoro toka YT sBmsrores: 6, 10, 30, 100, 300, 500mA. YAT
¢ muddepennmanbabiM TokoM 100, 300 u 500 MA nOpuUMEHSIOTCS ISl 3aIUTHI
OT moxapoB, ¢ auddepeHuuanbHpiMu Tokamu 6, 10, 30 MA - s 3amUTHI

OT ITOPAKCHHUA YCIIOBCKA SJICKTPUICCKHUM TOKOM.

cepun npoussoanTens

HOMWHaNBHBLIN TOK -/
\ B11-63 ’
HanpsxeHue 50 A .

4130 A aat
A depeHuManbHbii — gﬂ — /"fé‘é'ﬁﬁ%%
TOK /@@ 0
YCNOBHbIN TOK K3 / == ":L:]izj _[
Tvn Y30 \ q

3

o3

KHonka «TECT» TeMnepaTypHelid AManasoH
(cTaHgapTHag ot -25 go +40)

0]
I /\\ Tun AC @ - AR CUHYCOMAANLHOrO
N\

N nepemMeHHoro Toka

(I Tun A - ANA NYNbCUPYIOWEro

7N / NOCTOSIHHOTO TOKa (U ANS CUHYCOMAENb-
e ———— HOrO MEPEMEHHOro TOKa)

14 Tun B - ANA NOCTOAHHOrO ToKa (U
Y ANS CUHYCOMAANBHOIO NEePEeMEHHOTO
- TOKa U AN8 NYNbCUPYIOWEro NOCTOSH-

1
HOTO TOKa)

Pucynox 5. Mapkuposka YT

[Ipumensiembie Tunsl YT (QyHKIMOHANBHO [OJKHBI MpeaycMaTpUBaTh
BO3MOYKHOCTB IMPOBEPKHU X paboTocnocodHocTH, nposepka Y T (TecTupoBanue) st
KWIBIX OOBEKTOB JOJDKHA IMPOBOAMTHCS HE PEXKE OJHOTO pa3a B TPU Mecslla,
0 YeM JOJKHA ObITh 3alUCh B HHCTPYKUMU MO DSKCIUIyaTallMd MpeANnpUsTH-

HN3TrOTOBUTCIILA.
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YeranoBka YT,  gedcTByrommMx  Ha  OTKJIIOYEHHE,  3alpPeIlaeTcs
JUISL 3JEKTPONPUEMHHUKOB, OTKJIIOUYEHUE KOTOPBIX MOXKET IPUBECTH K OMNACHBIM
MOCIICICTBUAM: CO3JAHUI0 HEMNOCPEACTBEHHOW YrpO3bl JUISl KHA3HHU JIFOJCH,
BO3HUKHOBEHUIO B3PBIBOB, IMOKAPOB U T.II.

JUIsi caHUTApHO-TEXHUYECKUX KAOWH, BAaHHBIX M JYIIEBBIX PEKOMEHIYETCS
ycranaBiauBath Y T ¢ HoMuHaNbHBIM AU depeHITnaTbHBIM OTKIIOYAOIIIM TOKOM JI0
10 MA, ecnu 171 HUX BBIJIETIEHA OTAEIbHAS JIMHUS, B OCTAIBHBIX CIy4dasiX, HAIpUMED,
Ipyu NPUMEHEHUW OJIHOM JIMHUU JJI CAaHUTApPHO-TEXHUYECKOW KaOWHBI, KyXHHU H
Kopujaopa, ciuenyetr unpumeHsaTh YT ¢ HomMuHaibHBIM AuQdepeHIuaTbHbIM
OTKJIFOYAOIIUM TOKOM J10 30 MA.

Jist onHOkBapTUpHBIX JoMOB YT ¢ HOMuHanbHBIM JuddepeHnanrbHbIM
OTKJIIOYAOIIMM TOKOM 110 30 MA peKOMEeHlyeTcs MpeaycMaTpUBaTh JJIsl TPYIIIOBBIX
JUHUANW, TUTAONIMX IITENCEbHBIE PO3ETKHM BHYTPU J0Ma, BKIIOYAsl IOJBAJIbI,
BCTPOCHHBIE U NPUCTPOCHHBIE Tapakv, a TAKKE B TPYNIOBBIX CETSIX, MUTAIOIINX
BAHHBIC KOMHATHI, TYIIEBBIE U CayHBI. [[JI1 yCTAHABIMBAEMBIX CHAPY KU IITENCEIbHBIX
po3eTok ycraHoBka YT ¢ HomuHanbHBIM Au(@depeHIraIbHbIM OTKIIOYAIOIINM
TOoKOM 10 30 MA oOs13areibHa.

B 3paHmsax moryt mpumenarsca Y30 Tuma «Ay», pearupyromme Kak Ha
IIEPEMEHHBIE, TAK U Ha ITYJIbCUPYIOLIUE TOKU OBPEXKACHUN, WA «AC», pearupyrome
TOJIBKO Ha MEPEMEHHBIE TOKH YTEUKHU.

Kax Buano u3 xonctpykuuu YT (ecnu peub uaer He 0 KOMOMHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB W TPHU JIOOON cXeMme ero
MOAKIIOUEHUST  JIOJDKHA ~ OBITh  MpEaycMOTpeHa  oOs3aTelbHas  yCTaHOBKA
aBTOMAaTHMYECKOTO BBIKJIFOUATEIIS, A 3alIUThI, KaKk camoi ceTH, Tak U Y I T oT TOKOB
MEPErPy3KNA U KOPOTKOT'O 3aMbIKAHUSI.

Taxke HeoOxoauma mnepHoauyeckas IpoBepka paboTtocmocodHoctn YT.
Crangaptamu [/, 8] ycTaHoBieHO TpeOOBaHHE MO HAJTUYHIO YCTPOMCTBA MPOBEPKH
paborocniocoonoct Y IT (kHomku). [IpoBepka paboTOCIOCOOHOCTH OCYIIECTBIISIETCS
HaxxatueMm KHONKU «TECT». ITpu ee Haxxatun B YIT UCKYCCTBEHHO CO3/1a€TCSl TOK

YTEUYKH, YTO JOJDKHO MPUBECTH K OTKIHOUeHUIo Y I T.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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YcrpoiicTBa 3a1MTHI OT AYTOBOro npo6ost uiu uckpenus (Y3/111)

JlyroBoil mpoOOH WM HCKPEHHWE — OJUH W3 aBAPUUHBIX MOXKAPOOMACHBIX
PEXKUMOB B DIIEKTPOCETSIX.

B omimume OT KOpPOTKMX 3aMbIKaHWW, BO3HMKAIOIIMM IIPU HCKPOBBIX
Y AYTOBBIX pa3psiax TOK, OTPAHUYMBAECTCS CONPOTHUBICHUEM HArpy3KH, Ha KOTOPBIN
HE PEearupyroT aBTOMaTUYECKUE BBIKIIOYATENH, HO 3a CYET JUIMTEIIBHOIO BPEMEHHU €r0
IIPOTEKaHMs, MOYKET IPOUCXOIUTH BOCINIAMEHEHNE N30 LUN IIPOBOJA.

OpnHOM W3 TJIaBHBIX MNPUYMH HUCKPEHMs SBISETCS OOJBIIOE IEPEXOAHOE
cornporusnenue (BIIC), B obuxome Ha3pIBaeMOE TaKXKE «IJIOXUM KOHTAaKTOM.
IIpu BIIC Ha nepexoae 3JEKTPUYECKOTO TOKA C OJHOIO IIPOBOJHMKA HA APYrou
oOpa3yercss MoOcCieloBaTeNbHAs WIM NapajuleJibHas >3JCKTpUUEcKas Ayra MeEexay
IIPOBOJAAMU WJIM KOHTAKTaAMH.

BIIC gyacTo BO3HHMKAET BCIEACTBUE N€PEKTOB U MOBPEKIACHUM, POU3OIIEAIINX
IpU 3KCIUTyaTauuu oodopynoBanusa. Hanpumep:

- TMOBPEXACHUS HW30JISUMU KalOens TBO3ISMH, IIypyHamMu, 3aKUMaMH WA
TP MEXAHUYECKOM BO3JICUCTBUU APYTUMHU MPEIMETAMU;

- MOBPEKACHUSI U30JISIUUU Kabeiel TphI3yHaMU U IOMAalllHUMHU KUBOTHBIMU,

- U370M Kabesns (mpoBojia) MpHU U3rndax Wi IpU NOCTOSTHHBIX MEXaHUUECKUX
BO3JCUCTBUSIX;

- CTapeHue MU30JIALMM, MOBPEKIAEHUS OT BO3ICHCTBHUS TEMIEpaTyphl, BIJIATH,
JIPYTUX pa3pylaroiux (pakTopos;

- YXYAIIEHUE KOHTAKTa M3-3a OCiabJeHUsl 3a)KMUMOB, CTAPEHUS M OKHUCIICHHUS
IIPOBOJIOB U T.[I.

B noBpexIE€HHON Kuile BO3HHMKAET MaJIbli 3a30p, MpOOMBAEMbIil padboynm
HaIpsHKEHUEM, TO3TOMY TOK 10 TAKOMY KaOeIto MPOoJI0JKAET MPOTEKaTh, U OCTAETCA
OJIM30K K HOMHUHAJIBHOMY 3HAUEHUIO, a 3HAYMT, ABTOMATHYECKHUI BBIKIIOYATENb

Ha HETro HE pearupyer.
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OcnabneHHbin Mexanuyeckoe lepepasneHHbIv HenonHoueHHbIi

KOHTaKT nospexaeHue kabeno KOHTaKY
kabena

5 &

Redexr Nospexaerue Mexanuyeckoe MospexaeHue CkpyTKa meap v
xabenn [PbIZYHaMu nospexaexue WK Crapedune ANIOMUHKI
W30NAUMK M3ONAUMK

PI/ICYHOK 6. Bo3MmoskHEIE IMPUYINHBI UCKPCHUS B 3JICKTPOIIPOBOAKE

B 3a3ope BO3HUKAeT AYroBOM pas3psijl, COMPOBOKIAIOIIMNUCSI WHTCHCHUBHBIM
BBIJICJICHUEM TEILJIa, YTO MPUBOJIUT K JabHEUIIIEMY pa3pyIISHUIO N30SI KaOes u
€ro BO3rOpaHuIo.

[Tpu GoBIIIOM TIEPEXOAHOM COMTPOTHBIICHHH BO3HUKACT IIPOIIECC IIMKITMIECKOTO
0o0pa3oBaHMsI W TallEHUS OJJICKTPUYECKOW JYTH, TMPOUCXOAUT 3HAYUTEIHLHOE U
JUIMTEIIBHOE BBIJICJIEHUE TEIUIOBOW SHEPTrUH. BO3HUKAIOT IJIUTEIBHBIE U YCTOMYUBbIC
TEIIOBBIE PEKUMBI PAOOTHI DJICKTPHYECKUX IICTNEH, BCICACTBHE YETO MPOUCXOIUT
pa3pylieHre U30JIAINH U 3aIUTHBIX 000JI0YEK, a TAKXKE MOCIIEAYIOIIee BO3TOPAHHUE.

[To mexaHW3My BO3HUKHOBEHUS, PA3IUYaAIOT IMOCIEIOBATEIbHBIN AyrOBOM

npoOoi, mapaiedbHbIN AyToBO# Mpo0oil U JyroBoi MpoOOH Ha 3EMITIO.

L (nuHus)

HATPY3KA

N (HeWTpanb)

PE (3azemneHue)

Pucynok 7. Mexanu3M BO3HUKHOBEHHUSI TYTOBBIX MPOOOEB
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[Tog mocnmenoBaTeNbHBIM TYyTrOBBIM MPOOOEM TOHUMAETCS JICKTPUICCKUI
po0oil M30MAIMK (MM BO3AYITHOTO MPOMEXKYTKA), TPU KOTOPOM TOK MPOTEKAET
yepe3 Harpy3ky uenu, 3ammumaemor Y3JIII. IlocnenoBaTenbHblit 1yroBoil mpoOoi
BO3HUKAET, IIPEXKE BCETO, B PE3YyJIbTATE MTOBPEKIACHHUS TPOBOAA UJIU MIOTEPU KOHTAKTa
B IIOCJIEAOBATEIBLHOCTH C HArpy3koil. B 3Tux cimydasix, BEIM4YMHA TOKA MEHBIIE, YEM
pabouunif  TOK, M  aBTOMAaTHYECKHUE  BBIKIIOYATEIM WM  BBIKIIOYATEIH
nudpepeHnanbHOTO TOKa HE CITOCOOHBI ONPEAEIUTh HEUCIPABHOCTh U OTKIIFOUUTD
3alIUIIAEMYIO LIETb.

[TapamiensHblil AYroBoi mpoOoi - 3T0 MpoOoil, IpU KOTOPOM TOK IPOTEKAET
MEXJly AaKTHUBHBIMU MPOBOJHUKAMH, TapauieibHO 1enu Harpy3kud. [Ipoboii
COTIPOBOK/JIAETCS TOSIBIICHUEM DJIEKTPUUECKON TyTH, CIOCOOCTBYIONIEH 3aMbIKAHUIO
MPOBOJAHUKOB. BenuunHa Toka mpu napauieibHOM IpoOoe OmpenesisieTcsl MOJIHbIM
COINIPOTUBIICHUEM IIENU. B 3aBUCMMOCTH OT TOr0, KAKOM HOMHHAIBHBIA TOK HUMEET
ABTOMATUYECKUN BBIKJIIIOYATEINb, MPOUCXOAUT (WJIM HE MPOUCXOIUT) OTKIIOUCHUE
nenu. [lpm 3arpyOneHHON ycTaBKe TOKa cpalOaTbIBaHUS aBTOMAaTHUYECKOIO
BBIKJIFOYATENS] OTKIIFOUEHHE LIENU TPOUCXOJIUT C 3a/I€PIKKOM.

JlyroBoii mpo6oii Ha 3eMITI0 — ATO MPOOOH, MPU KOTOPOM TOK MPOTEKAET MEKITY
aKTUBHBIM TIPOBOJTHUKOM M 3eMJICH B pe3yJibTaTe 3aMbIKaHus (ha3HOTO MTPOBOIHMKA HA
3EMJII0 WJIM Ha AJIEMEHT 3JIEKTPUUYECKU CBSI3aHHBIN C 3€MJICH.

YerpoiicTBo 3amuTthl 0T Ayrosoro mnpobos (Y3II1) — HOBBIHM Kiacc anmapaToB
3aIUTHl AJEKTPUUYECKOM CETH, MpeIHa3HAYEHHBIH, B OTJIMYMUE OT JAPYIMX BHUJOB
ANEKTPUUYECKUX 3alUT, UCKIIOUUTEIBHO JJIi MPEAYNPEKIACHUSI U MPEIOTBPALCHUS
M0KapoB, BOZHUKAIOIINX U3-3a IyTOBOTO MPOo00s (MCKpEHHUS).

HexoTopbiMu pa3paboTuMkaMyd 3TUX M3ICIUN MPUMEHSETCS TaKKe TEPMHUH

«YCTPOMCTBO 3alIUThI OT UCKpeHus» (Y3Hc).



60

' i -_,1, .\ 63A VX114 g

2308 50ry

Pucynox 8. [IpuMepsl yCTPONUCTB 3aIUTHI OT TyTOBOTO MPOOOS pa3TMIHbIX
IIPOU3BOJIUTEIIECH

Y311 HOCUT UCKIFOYUTETBHO TPOTUBONIOKAPHOE HA3HAYEHHUE.

OcnoBHoM  3amauert  Y3JIII  aBnsieTcss  CBOEBPEMEHHO  PacCIO3HATH
BO3HUKHOBEHUE MOKAPOOMACHOTO MCKPEHHS] W  OTKJIIOYUTH  3AIIHIIAEMYIO
DIEKTPUYECKYIO LIETIb.

VY3AI1 ckoHCTpyHpOBaHO TaK, YTOOBI ONPEACIHUTH TOSIBICHHUE JTyrOBOTO
(MCKpOBOI0) paspsjia U OpepBaTh KOHTYp €€ Mepes TeM, Kak JSHEpPrusi B MecTe
HEUCTIPABHOCTH JOCTUTHET 3HAUEHUM, BEAYIIIUX K BOSHUKHOBEHUIO TTOXKapa.

VY3MII obGecneunBaeT aBTOMATUYECKYIO JIUATHOCTUKY KOHTPOJIUPYEMOI
AIIEKTPUUECKOM 1€MW U TPU BO3HUKHOBEHWW HWCKPEHUs OTKIIOYAaeT €€ OT 0OIein
MATAIOLIEH CETH.

Takum oOpa3zom, 1eJb TIPUMEHEHUs] TUX YCTPOUCTB — ITO TMPEAYNPEKICHHUE
MOKapoB, BO3HUKAIOIIUX B TMOMEIIEHUSAX, 3AaHUAX U COOPYNKEHUSX MO MPUYHHE
HEUCITPAaBHOCTH 3JIEKTPOOOOPYAOBAHMS, MPOSIBISIONIECHCS B BUJE JTYTOBOrO MpoOos

(uckpeHus).
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bonpmmacTBo  Y3AII ucmonb3yloT CXOXKME NPUHLUIBI  OOHApY>KEHUs
M0’KAPOOIMACHOIO HMCKPEHHS] B CETU. YCTPOWCTBO AHAIM3HPYET COBOKYMHOCTH
MapaMeTpOB TOKAa M HAIPSDKECHHSI CETH, XAPAKTEPHBIX MJISI UCKPEHUS: BEIUYUHY,
dbopmy, MOISIPHOCTH, TPOJIOJKUTEILHOCTh M TEMIT CIIEOBAHUS CKAYKOB. DTU CKAUKU
U JaloT uHpopmalmo, oopadaTbiBaeMy0 MOJyJIEM 00paOOTKH CHUTHAJIOB B COCTaBe
Y3I1. BenuurHa 00Jy4eHHOIO CUTHAJIA CPABHUBAETCS € 3aJaHHBIM 3HAYEHUEM U IIPH
KOKJIOM MPEBBINIEHUH 3TOr0 3HAYEHUS IMOJAETCA HUMIIYJIbC PErUCTPUPYEMBIN
HakonuTeneM. [Ipu HOCTHKEHUMM B HAKOMMUTEJE YCTAHOBIEHHOIO YUCJA MUMITYJIbCOB
3aJIaHHOTO YPOBHA MNOAPAN (OPMHUPYETCS CHUTHAJ, OTKIIOYAIOMIMKM 3alMIlaeMylo
JIVHUIO.

Baxnoit xapakrepuctukon Y3/II, sABmseTcs MOMEXO03alMIIEHHOCTD, T.€.
OTCYTCTBUE HEXKeJaTeNbHbIX (JIOKHBIX) cpabaThiBAaHUW TpPU  BKIIOYEHUH B
3alUIIAEMYIO LIETb Pa3IMYHbIX 3JIEKTPOIPUOOPOB, HAIPUMED, MBLIECOCA, UCTOUYHUKA
IIUTAHUSI C OJJIEKTPOHHOM KOMMYTAllMEW, JABUraTesid KOHIACHCATOPHOIO IIyCKa,
AJIEKTPOHHBIX PETYJIATOPOB (TUPUCTOPHOIO THUIIA) CUJIBI CBETA, (PIYyOPECLEHTHBIX U
TaJOr€HOBBIX JIAMI, & TAK)K€ «HOPMAJIBbHO HMCKPSAIIMX» PYUYHBIX AJIEKTPOOBITOBBIX
WHCTPYMEHTOB C JBUTATEJISIMU KOJJIEKTOPHOTO THUIIA UCKPEHHE B KOTOPBIX SIBISETCS
JOITyCTUMBIM, HAIIPUMEP APEIib.

CTOUT OTMETUTB, YTO OTAEIBHBIE AIEKTPUYECKUE YCTPOMCTBA CAMH MOTYT
IeHEpUPOBATh BBICOKOYACTOTHBIE W CPEAHEYACTOTHBIE INOMEXH, KOTOpbIE OYAyT
pacrio3HaBatbesl Y3/III kak wcrouyHuMk wuckpeHus. Hanpumep, THpUCTOpHBIE
perynaropel ¢ (ha3oBbIM yIpaBjieHUEM 0€3 TOMEXOMOABISIONUX (PUIBTPOB;
pa3IuYHbIE YCTPOMCTBA, T€HEPUPYIOIINE BBICOKOYACTOTHBIE IMOMEXH ITOBBILIEHHOTO
YPOBHsI, CYLIECTBEHHO NPEBBIIAIOIINE HOPMBI Ha nomexosmuccuro. Ilpu Hammuum
MEePEUUCICHHBIX YCTPONUCTB, IPUXOAUTCS TNOO OTKa3bIBaThCs OoT pumeHenus Y 311,
yBEJIMYMBAs PUCKU BO3TOpaHUNl OT HMCKpeHus, nubo otkitovars Y3/II Ha Bpems
WCIIOJIb30BAHUSI YCTPOMCTB, SIBJISIOIIMXCA T€HEpPATOpaMu BBICOKOYACTOTHBIX M
CPEIHEYaCTOTHBIX MIOMEX.

OcHoBHbIMU XapakTepuctukamu Y311 siBnstoTes:

- HOMHUHAQJIBHBIA TOK — MaKCUMalbHBIA TOK mpu kotopoMm Y3/IIT croco6HO
JUTUTEILHO paboTaTh, HE TEPSIS CBOIO PabOTOCTIOCOOHOCTh. B OCHOBHOM BBIITyCKAIOTCS
B IISITH MOAUGUKAIUAX, B 3aBUCUMOCTH OT HOMHUHAJIBLHOTO ToKa: 16, 25, 32, 40, 63A;

- HOMMHAJIBHOE HAIpsDKEHHE — HanpsbkeHue cetu npu kotopom Y 3/IIT

CIIOCOOHO JITUTENBHO PaboTaTh, HE TEPSsi CBOIO paOOTOCIIOCOOHOCTS;
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- YCIIOBHBIM TOK KOPOTKOT'O 3aMBbIKaHUsI — TOK KOTOPBIM KPATKOBPEMEHHO MOXKET
BbiAepkaTh Y3/II 1o MOMeHTa mmoka He cpaboTaeT aBTOMATUYECKUI BBIKIIOYATENb,

YCTaHOBHGHHLIfI I 3allIUTHI HCIIXM OT KOPOTKOI'O 3aMbIKaHHUA.
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1 — u3rotoBHTEINb; 2 — MOJIENB; 3 — HOMHUHAJIBHOE HAIPsDKEHUE; 4 — 4acTOTa; 5 — HOMHUHAJIbHBIN
TOK; 6 — YCIIOBHBIM TOK KOPOTKOTO 3aMBIKaHUs; 7 — cXeMa MOAKIIOYEHUS; § — CXeMa UHIUKAINH

COCTOSIHUS pudopa

Pucynox 9. I[Ipumep mapxuposku Y3/I1

Br16op Y31 npon3BoauTCs IO CAEAYIOMIUM KPUTEPHUSIM:

- 10 HOMUHAJIbHOMY HanpspbkeHuto. HomunansHoe Hanpsikenne Y 3/1I1 nomkHO
ObITH OOJIbLIE JIMOO PABHO HOMUHAIBHOMY HAIPSHKEHUIO 3AIMIIAEMON UM LIeTH;

- II0 HOMHMHaldpbHOMY TOKYy. Y3JIII He 3ammimaer >SJE€KTpUYECKYIO CETh
OT MePErPy3KU U TOKOB KOPOTKOT0 3aMbikaHusl. [Toatomy nepen Y311 nomxeH CTOSTh
aBTOMATUYECKUW BBIKIIOUATEIh WJIM JIpYyroil ammapatr ¢ (QyHKIHEH 3aliuThl
OT CBEPXTOKA MO TOKY KOTOPOTrO HEOOXOAMMO BBHIOMPATh HOMUHANBHBIN TOK Y3/II1.
[Ipu sTOM HOMUHanbHBIM TOk Y3Il nomken ObITh OoJbiIe JKMOO paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJICHHOI'O /IO HETO amnmnapara 3ailuThl (aBTOMAaTUYECKOrO
BBIKJTIOYATENIS WIIKM APYTOTO anmapaTa ¢ GyHKUMEH 3alUThl OT CBEPXTOKA).

Taxoke ipu Be16ope Y3/III crienyer oOparuth BHUMaHUE HA HATMYUE (PYHKITUU
IpOBEpPKU pabOTOCIOCOOHOCTH ycTporcTBa. HekoTopble MpOM3BOIUTENN OCHAILAIOT
V3411 KkHONKOW TPOBEPKHU, OTIEIbHBIE IPOU3BOAUTEIN B KOMIUIEKTE C YCTPOMCTBOM

MMOCTABJIAOT CPCACTBO KOHTPOJII B BHIC aBTOHOMHOM BHIIKH, HOSBOJ’IHIOH_ICﬁ


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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UMUTHPOBATh MCKPOBBIE pa3psiibl, U TakuM OOpa3oM OCYUIECTBIATH KOHTPOJb
(YHKIIMOHUPOBAHUSA W3JEIUS M ONpEICICHHUE 30HBI €ro JCUCTBHS, YTO SIBISETCS

HCCOMHCHHBIM ITPCUMYIICCTBOM TAaKHX allllapaTOB.

Pucynok 10.ITpumep Y311 B KOMILIEKTE CO CPECTBOM KOHTPOJIS 30HBI
(G YHKITMOHUPOBAHUS

VYceranoBka Y3/III B rpynmoBbIX CETSX MUTAHUS CHCTEM IPOTHUBOIIOKAPHOMN
3al0MTHl U B JJIEKTPOYCTAHOBKAaX MEIULMHCKOIO HA3HAYECHUS, NOAACPKUBAIOLINX
KU3ZHENIEITEIIbHOCTh OOJBHBIX, HE JIOMYCKAETCA.

VY3AII saBnsiercs emie OJHUM BHJIOM 3allUThl JJIEKTPUYECKUX LETEH.
OHo He 3aMeHsieT coOOM apyrue amnmaparbl 3allUThl U HE OTMEHSET HEOOXOUMOCTH
IIPUMEHEHUS B DJIEKTPUUYECKUX LEISIX aBTOMATUYECKUX BBIKJIFOYATENIEN U YCTPOUCTB
3aIUTHOTO OTKJII0UeHUs AudhepeHnnansHOTo ToKa.

VY3AII pexoMeHayeTcs YCTaHABIMBATH B OTHAEIbHBIX TPYIIIOBBIX JIMHUSAX
MATAHUS OCBEIICHUS U IITEINCENIbHBIX PO3ETOK MOCTE IPYTUX anmnapaToB 3amuThl (AB,
YAT).

VYcranoBka Y3/I1 3anpemiaercst B IUHUSIX CUCTEM MPOTUBOIIOKAPHOU 3aILUTHI,
a TaKXKe JJICKTPOIPUEMHUKOB, OTKIIFOYEHUE KOTOPBIX MOXKET IMPUBECTU K OIMACHBIM
MOCIICICTBUAM: CO3JAHUK0 HEMOCPEACTBEHHOW YrpO3bl JUISl JKU3HHU JIFOJCH,

BO3HHMKHOBCHHIO B3PLIBOB, IIOKAPOB U T.[.
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YcerpoiicTBa 3a1uThI 0T nepeHanpsxenus cetu (Y3II)

[Tepenaapl HANPSKEHUS B SIIEKTPUUECKON CETH SIBIIAIOTCS OJHOM U3 OCHOBHBIX
IPUYUH BBIXOJIAa U3 CTPOS AJIEKTPUUECKUX MPUOOPOB, MPUBOALIUX B OTACIBHBIX
ciydyasx K 1moxkapy. OcoOEHHO OCTpO BOMNPOC 3alUThl  AJIEKTPONPUOOPOB
OT TEpEenajoB HANPSHKEHUS CTOUT B JKWIBIX MHOTOKBAapTHUPHBIX JIOMAax CTapou
IIOCTPOMKH, & TAK K€ YACTHBIX KUJIBIX JIOMAax IMOJKIIOYEHHBIX K CTapbIM JIMHHUAM
AIeKTponepeaay.

Y CTpOUCTBO 3alUTHI OT IEPEHAIIPSIKEHUS WU PEJIe HAIPSKEHUS — ITO armapar
3aIIMUThI, OCYIIECCTBIISIOMINN HENPEPBIBHBIA KOHTPOJIb BEIWYUHBI HAIPSKECHUS
MUTAIONIEH CeTH C LeNbl0 00ecreueHrs OTKIIOYEHHUS Harpy3Kd B Cydae BBIXOJa

SHAYCHUS HAIIPSAKCHNA 3a YCTAHOBJICHHBIC ITPUACIIBI.

Pucynox 11. [Ipumepsl yCTpONCTB 3alIMTHI OT IEPEHANPSHKEHUST PA3IAYHBIX
IIPOU3BOAUTEIICH

Ha3znauenne  VY3II 3akmrouaercds B 3alUTe  BJIEKTPOOOOPYAOBAHUS
OT IIEPENa 0B HAIIPSKEHUS CETH KOTOPBIE MOTYT BO3HUKHYTH B CJIEJACTBHUE PA3JINYHBIX
(baKkTOpOB TaKWX Kak OOpHIB HYJIS, Tepekoc (a3 u T.1.

Kak mpaBuno, Y3II cocTouT u3 JBYX OCHOBHBIX OJOKOB: M3MEPUTEIHHOTO
Y UCIIOJIHUTEIBHOTO.

[Ipu nomaue wa VYII HanpspkeHUsT W3MEpPUTENBHBIN OJIOK Ompenesnser
€ro BeJIMYKUHY. ECIIM n3MEpEeHHOE 3HaYECHNUE HANPSHKEHUS DIIEKTPOCETH HE BBIXOJMT 32
YCTaHOBJICHHBIA B HACTPOWKAaX JHMAMMAa30H 3HAYECHUU M3MEPUTENbHBIA OJIOK MOJaeT
CUTHAJI Ha WCIIOJHUTENbHBINA OJIOK (pese) KOTOPHIA 3aMBIKAET CHJIOBOWM KOHTAKT,

BKJIIO4as TEM CaAMbIM HAI'Py3KYy B CCThb.


https://elektroshkola.ru/obshhie-voprosy/obryv-nulya-v-trexfaznoj-seti-prichiny-i-posledstviya/

65

Takum o0pazom, Y/III ocymecTBiasieT HENPEPBIBHBIA KOHTPOJIb HANPSKEHUS
ANEKTpoceTu. B ciydae CHMXKEHHS HANpPSKEHUsS HUXKE YCTAHOBIIEHHOTO IIOpora
WJIM TIOBBILICHUS BBIIIE YCTAHOBJICHHOTO B HACTPOMKAX MOPOra U3MEPUTEIbHBINA OJIOK
MTHOBEHHO TIOJIJa€T CHUTHAJ1 Ha UCHOJHUTEIbHBIM MexaHu3M (pese) KOTOPbId
OTKJIIOYAET JJEKTPOYCTAaHOBKY OT ceTh. [locime BOCCTaHOBIIEHHSI 3HAYEHUSA
HalpsoKeHUsT 0 JONYCTUMOIO — 3HA4YeHUs, HW3MEPUTEIbHBIM  OJOK  4epe3
YCTAHOBJICHHYIO B HACTpPOMKAaxX  BBIAEPKKY  BpPEMEHM  MOJACT  CUTHAJ
Ha WCTIOJHUTEIbHBIA MEXaHU3M, KOTOPBII BHOBb BKIIFOYAET HATPY3KY.

CylecTBYIOT CIEAYIONIUE TUIIBI PEJIE HAMPSHKEHUM:

-110 TUITY JIEKTPOCETH: OJHO(a3HbIE U TpeX(ha3HbIe;

-110 c11oco0y YCTaHOBKH: CTallMOHApHBIE U nepeHocHble. [Ipu ycrtanoske Y3I1
BO BBOJHOM 3JIEKTPOILIUTKE OOECHEUYMBACTCS 3alluTa BCEH SJIEKTPOCETH M BCEX
ANEKTPONPUOOPOB, MOJAKIIOYEHHBIX K Hel. [lepenocubie Y3II mpumeHstoTes, Koraa
€ro yCTaHOBKA B IIIUTKE 3aTPyHEHA WM HEOOX0IUMO 00€CIEYUTh 0COOBIE HACTPONKH
M0 HAMPSHKEHUIO CETH JIJIS1 KOHKPETHOTO 3JIEKTPOOOOPYI0BAHUS.

B HacTosimiee BpeMs CyHIECTBYIOT YCTPOMCTBA 3aLUTHI OT MEPEHANPSHKEHUS C
KOMOMHUPOBAaHHOM 3alIUTON, TaK HA3bIBAEMbIC BOJIT-aMIIEPHBIE peJie, KOTOPHIC
KOHTPOJMPYIOT KPOME HAIpPSIKEHUS CETH, €Il U TOK B CETH, 3alIUIIAs TEM CAMbIM
CETh, KaK OT NEPENANOB HANPSLKEHUS, TAK U OT MEPETPY3KH, T.€. JONOJHHUTEIBHO
BBITIOJTHSET (DYHKIIMIO OTPAHUYUTENSI MOUTHOCTH.

Heo0xoaumo 3HaTh, 4TO BOJIBT-AMIEPHOE pejie HE 00ECeunBaeT 3alUTy CETH
OT KOPOTKOTO 3aMbIKaHUSI U HE MOXET 3aMEHUTh CO00N aBTOMATHYECKUN
BBIKJIFOYATEb.

Baxnoit xapakrepuctukoit Y3II siBnsieTcsi HOMMHAIBHBIN TOK.

HomMunanbHbii TOK — 3TO TOK, KoTOphii Y3II cnocoOHO mpomyckaTh 4epe3
ce0sl B TEUEHHE JJIMTEIBHOTO BPEMEHU COXPAHSIS PU 3TOM CBOIO padOTOCTIOCOOHOCTb.
CranmapTHbIMM, HauOoOJIEe PACIPOCTPAHCHHBIMU 3HAYEHUSMH HOMHUHAJIBHOTO TOKa
V3II asnsrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunanshseiili Tok Y31 onpenensercss mo cyMMapHOMY TOKY Harpy3Kd WU
MOIITHOCTH BCEX JICKTPONPUOOPOB, MOJKIIOUAEMBIX B 3AITUIIIAEMYIO CETh.

[TomyunB paccunTaHHoe 3HA4YeHHE TOKa, BbiOMpaem Y3II ¢ Ommwkalmmmm
OOJIBIIIMM CTaHAAPTHHIM 3HAYEHHEM HOMUHAIBLHOTO TOKA.

Heob6xonumo yuuteiBath, uTo Y3II He 3ammMimaeT 3JIEKTPOCETh OT TOKOB
neperpy3ki U TOKa KOPOTKOrO 3amblKaHus, modTomy camo Y3II nomxHO OBITH

3alIUIMICHO OT HHUX YCTAHOBJIICHHBIM IIOCJICJOBATCIbHO C HHUM aABTOMATHUYCCKUM
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BeIKTIOUareneM. [loaromy HomuHanbHbIN TOK Y311 HEOOXOAMMO MPUHUMATH UCXOS
13 HOMHHAJIBHOIO TOKAa aBTOMAaTHYECKOTO BBIKIOYaTess. IIpy 3TOM HOMHHAIBHBIMI
ToK Y3II nomxkeH ObITh OOJbIIE WIM PaBEH HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOTO
J10 HETO aBTOMAaTUYECKOTO BBIKIHOYATEIIS.

VY311 MOTyT UMETH HECKOJIBKO HACTPOEK:

- ycTraHoBKa mopora cpabateiBanus Y3II 1Mo MakcuMaabHOMY 3HAYEHHUIO
HanpspkeHust (Umax) - ycCTaHaBIMBAE€T MAKCUMAJIbHO JIONYCTHMOE 3HAYECHHE
HaIIpSDKEHUST  DJIEKTPOCETH, NPEBBIIIEHUE KOTOPOrO NPHUBEAET K OTKIHOYEHUIO
Harpys3KH;

- ycTaHoBKa mnopora cpabOarbiBaHusi Y3II 1mo MHUHMMalbHOMY 3HAYEHUIO
HanpsokeHuss (Umin) - ycTaHaBIMBaeT MHHHMMAJIBHO JOMYCTMMOE 3HA4YECHUE
HaIlpSDKEHUST  DJIEKTPOCETH, CHM)KCHUE HANPSDKEHWs HWKE JAaHHOTO 3HAYEHUs
IIPUBEZIET K OTKIIOUYECHHIO HArPy3KH;

- YCTaHOBKA BPEMEHHU 3aJEP>KKM BKIIOUEHUS — Bpems, dyepe3 koropoe Y3II,
II0CJIE OTKJIIOYEHHUs HATPY3KH, IIOBTOPHO €€ BKJIFOYUT IIPU BOCCTAHOBJICHUU 3HAYCHUS
HaIIpsDKEHUSL CETH B YCTAHOBJICHHBIX Ipenesax. Bpems 3aiepKKu BKIIOYECHUS

3JI€KTpOHpI/I60pOB BI)I6I/IpaeTCH B COOTBCTCTBHUU C PYKOBOACTBOM IIO OKCILTyaTallhH.

Hszaxarop S oummmn® oo

TOOKTIOIeHU A

BEKJIXYeHHAA 220 B 4 4 5 5
HATPY3KH. OATAHHAA pee.
T T L (s S .

Bl 7 (Br VoL z\

Brixmouarens KOHTPOJIA
MAKCHMAJIBHOI'O HAIIPpAXKEeHHA.

contro

TpexpaspagHsrit
Brixiouarers xoHTpONISA HHIAKATOP.

MHHAMAJIBHOTO HANIPpAKEeHNA.

Texn{c) Umin(B) Umax(B)

Perynarop samepxrm
BpeMeHH ABTOMATHYIECKOTO
BRITIOYEHUA IIOCJIe ABAPHH. ‘ 220

Perynarop MaxcuMansHOTO

—_—
5 230 HAOPAKEHHAA OTKIIOYCHHAA.

Pery.:m'rop MHHHMAaJBHOIO
HaOpAXKeHHA OTKIIOYeHHA.

Kaemyer mogrmiogenna
HATrpy3KH

Pucynox 12. [Ipumep MapKHUpOBKH YCTPOMCTBA 3alTUTHI OT MIEpEHANPsDKEHUS (perie
HaIpPsKEHMS)
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KonnuecTBo u crnocoObl HACTPOUKH MOTYT OBITh PA3IMYHBI AJISl PA3HBIX TUIIOB
V3I1. O6wruHO, HacTpoirika Y3II ocymecTBiseTcs C MOMOIIBIO MOBOPOTHBIX
PEryJIMPOBOYHBIX PYUEK.

CpaBHEeHHE amnmapaTtoB 3alllUThl AJIEKTPUYECKOM CETH 0 OTKIKOYAIOIIEH
CIIOCOOHOCTH

PaccMoTpuMm paszHuily B paboTe W BO3MOXKHOCTSX OTKIIOUEHHS Pa3IHMUHBIX
anrapaTroB 3allUThl JJIEKTPUYECKMX Lenerd. B Hacrosmee Bpems, €CThb MHOIO
KOMOMHUPOBAHHBIX YCTPOUCTB 3aIUTHI AIEKTPUUECKUX CETEH, T.€. COBMEUIAIOIIUX B
cebe HEeCKOJIbKO 3alMTHBIX (DYHKIMM. 3/1eCh Mbl paCCMOTPUM HE KOMOMHUPOBAHHbBIE
anmnapartbl 321U ThI, BHITOJHSIONIUE TOJIBKO OJIHY (QYHKIIHUIO.

[IprunHaMu MOXapoB OT JJIEKTPOYCTAHOBOK MOTYT SIBISATHCS: KOPOTKOE
3aMbIKaHWE, Teperpy3ka, TOKH yTE€YKH, JAYroBble NpoOoH  (MCKpPEHHE),
IIEpEHAIIPSKECHUE.

JUns  3al0UTBl  DJIEKTPUYECKUX CETEH, B HACTOALLEE BpeMs, SBISIOTCS
oOsi3arenbHbIMU K ipuMeHeHuto AB u Y/IT. Oty annapatsl 3apekoMeHI0BaIn ce0st
KaK  HaJexkHble U  3(PQPEeKTHUBHbIE CpPEACTBA MNPEAOTBpPALICHUS  I0XKApOB
OT DJIEKTPOYCTAHOBOK.

AB 3amumaer 3JIEKTPUYECKYH0 CE€Thb OT TOKOB KOPOTKOIO 3aMbIKaHUS
U IIEPErpy30K NIEKTPUYECKOU CETH.

VAT 3amuimaer ->IEKTPUYECKYK) CE€Th OT II0XKapoB B  PE3YJbTATE
BO3HUKHOBEHUS TOKOB YTE€UKH.

CrenyeT OTMETHUTB, UTO B HACTOSIIEE BPEMS 3aLIUTy OT MHOTHX HETATHBHBIX
(akTOpoB, BBI3BIBAIOIIMX  BO3rOpaHUE B  JJIEKTPUUECKUX  CETSIX, BMeECTe
c npuMmenenueM AB u Y/IT, oTuactu pemaroT OpraHu3alliOHHBIMU MEPONPUSATUSIMU,
IIPOM3BOIUMBIMU Ha JTAIlE IPOCKTUPOBAHUS HIEKTPUUECKUX CETEH, IIPU UX MOHTAXKE
U MIpU dKCIuTyaTanuu. Mcrnonb3yroTes TaKue Mephbl, Kak 3a3eMJIeHUE, YKIaaKa Kadess
B KopoOa, YBEIMYEHUE pACCTOSHUA MEXKIY MPOBOJHUKAMH, TPUMEHEHHE
CHELMATIBHBIX COCIMHUTENbHBIX YCTPOUCTB (KJIEMMHBIX KOpOOOK M Ap.) U T.A. Jus
3aIIUTBI OT MEPETPY30K MNPOU3BOLAT IIPABUIBHBIA PACyET JIIEKTPUUYECKUX CETEU
Y HArpy3KH.

Opnnako AB u YT uzHauanbHO He OBLIM IIPeIHA3HAYEHBI JIJIS1 PACIIO3HABAHUS
VCKPEHUS U OTKJIFOYEHHUS LIENHU B CIy4ae ero nospieHus. VIckpenue He pacro3HaeTcs
AB unmu YT, N0CKOJIBKY NMPU UCKPEHUU HE MPOUCXOAUT HU YBEIUUYEHUE CPETHETO

3HA4YCHUA TOKA B ICIIN, HU €0 YTCUKA Ha 3CMJIIO.
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[Ipy mocCIenoBaTENPHOM HCKPEHHHM IIOJHOE COIMPOTUBIICHUE «IIOXOIO
KOHTAKTa» YMEHBIIAET TOK HArpy3KU U JIEPKUT 3TOT TOK HUXKE MOPOra OTKIFOUCHUS
AB. COOTBETCTBEHHO, 3TH CPEACTBA 3AIIUTHI OT HETATUBHOI'O JEHCTBUS BBICOKOTO
3HaueHUA TOKa He cpabarbiBaioT. [lpu mapamienbHOM HCKpeHUM Mexay Gda3oi
U HEUTpalbHBIM MPOBOAOM TOK OTPAHUYEH IMIOJHBIM COIPOTUBICHUEM LEMH
u cpabateiBanue AB u YT 3aBUCHT OT CTETICHU MCKPEHHS, OJHAKO B TIOJIHOH Mepe
HE FapaHTUPYETCHL.

COOTBETCTBEHHO, PEIICHHUE 3aJ]a4M PACIIO3HABAHUS MCKPEHHUS U 0OeCTICUEeHHUs
3aIlUTHI OT MOKAPOB, BEI3BAHHBIX UCKPEHUEM, TOJKHO 00€CIIeYUBATHCSI HOBBIM THIIOM
YCTPOMCTB, GYHKIHMOHATIBHO U TEXHUUYECKH OPHUEHTHPOBAHHBIMU Ha TaKylO 3a/auy.
Takum ycrtporictBom siBisiercs Y 3111

VY3AII 3amummaer 3JIEKTPUYECKYIO CETh OT IT0XKApPOOIACHOTO MPOSBIICHUS
JIyTOBOT'O TIPO00s (MCKPEHHUS).

Eme oanum  QakrtopoM, KOTOPBIM MOXKET TMPUBECTH K  MOXKApYy
OT DJIEKTPOYCTAHOBOK, SIBIIIOTCS KOJEOAHUS HAMPSHKEHUS JJIEKTPUUECKOW CETH.
[IpuueM, ONacHOCTh MOXKET HECTH KaK MOBBIIICHHOE HAMPSYKEHUE, TaK U MOHUKECHHE
HaIpsHKEHUS.

AB, YAT, Y3AII He 3ammImarT 3JeKTPHUIECKYIO CETh OT OMACHBIX KOJIeOaHMI
HaIpsHKEHUS CEeTU. DTy 3a1a4dy BbinonHser Y311

V311 3amumaer 3JIeKTPUUECKYI0 CeTh OT KOoJIeOaHUW HaIpsKEHUs, KOTOpPhIE

MOTYT IPHUBECTH K BBIXOJY U3 CTPOS JIEKTPOIPUOOPOB U UX BO3TOPAHMIO.

DYHKINOHAJIbHbICE BO3MOKHOCTH AaNMapaToB 3alUThl 3JIEKTPUYECKHX
ceTen.

TaoOmuma 2
@OYHKITMOHAIBHBIE BO3MOXHOCTH aIIapaTOB 3alTUThI JIEKTPUICCKUX CETCH

Anmapar 3aIuThI
Yerpoiicrso YcrpoiictBo
ABapuiiHblii . YerpoiicTBO 3a1IUTHI | 3alIUTHI OT P
KAM ABTOMATHYECKHIi 3allMTHI OT
p aup¢pepeHInaIbLHOro AyroBoro
BBIKJII04YaTe b (AB) nepeHanpsKeHns
Toka (YAT) npooosi
(Y3JI) (Y310
He
KopoTtkoe OobecneunBaer He obecnieunBaet He obecnieunBaet
3aMbIKaHHe 3aIUT 3aIUT obecnetusaet 3aIIUT
mry Y 3aLIUTY Y
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Anmapar 3a1MThl
Yerpoiicrso YcerpoiicTBo
ABapHiiHbIii . YCTpoiicTBO 3aIUTHI |  3aIIMTHI OT p
p— ABTOMATHYECKUIA 3alUTHI OT
p auddepeHunAIBLHOTO AYroBOro
BbIKJIIOYATEb (AB) nepeHanpsiKeHust
Toka (YT) npooost (V3I)
(Y3AID
He
O06ecneunBaer He obecneunBaet He oGecnieunBaer
[leperpyska AT - oOecrieunBaeT -
UTy y 3ammTy y
He
He oGecnieunBaer OobecnneunBaer He oGecneunBaer
VYTeuka Toka samT samT obecrieunBaeT sanmT
Y y 3aIUTy Y
Hyrooit
po0oii He oGecneunBaer He oGecnieunBaer OoecneunBae | He oGecnieunBaer
nociea0BaTe 3alUTY 3aIUTY T 3aIUTY 3aIUTy
JIbHBIN
He B monHo# Mepe
Jyrosoit oOecrieunBaeT 3aluTy.
npobou MoskeT cpaboTath He oGecnieunBaer O6ecneunBae | He oOecnieunBaer
MapajuIeIbHbI CJIMIITKOM TIO3THO 3alIUTy T 3alUTY 3aIUTy
i (pu OrpaHUYECHHOM
toke K3)
He B monHo# Mepe He B nmonHoM Mepe
. o0ecrieurBaeT 3alIuTy. obecrieunBaeT
yrosoit
0060i MosxeT cpaboTaTh 3aIuUTYy. O6ecneunBae | He oOecnieunBaer
Hai MO CJIMIITKOM TIO3THO Moxer He cpaboTaTh T 3alIUTY 3aIUTY
(pu OrpaHUYECHHOM (Ipu UMITyTLCHOM
toke K3) XapakTepe UCKPEHMs])
He
ITepenansl He obecneunBaet He obecneunBaet Oo6ecneunBaer
HaATNPSDKEHUS 3aIIUT 3aIuT obecnetnzaet 3aIUT
p y y 3ammTy y

N3 tabnumel 2 BUAHO, YTO HW OJWH W3 amnmapaToB 3allUThl HE 3aIlUIIACT

QJICKTPHUYICCKYIO CETh OT BCEX BO3MOKHBIX aBapHﬁHBIX PECIKNMOB. I[J'ISI oOecrieyeHus

MaKCUMAaJIbHOU

arrapaTsl

34U ThI

3aIlUThI,

paboraromue Ha

HEUCTPABHOCTH JJIEKTPUUYECKON CETH.

oOHapyKeHHe

Pa3HbIX

AJIEKTPUUECKOW CETH  IEJIeCO00pa3sHO  KCIOJIb30BAThH

MIPU3HAKOB

[Tpumenenue Y3AII u Y3II He oTMeHsIeT HEOOXOAMMOCTH UCOb30BaHus AB

nu YJT.

Takum 00pa3om, €cliM pPacCMOTPETh BapUaHT MCIOJIHB30BAaHMS BCEX BHJIOB

3aIIUTHI ANEKTPUUECKON CETU OTACIIbHBIMU YCTPOUCTBAMHU (BBIMOIHSAIOIIMMHU TOJBKO
0JIHY (DYHKITHIO), TO HEOOXOMMO YCTAHOBUTH YETHIPE Pa3HBIX armapara 3anuTei: AB,
YAT, Y3AII, Y3IL.
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B nacTosiee BpeMs pacnpocTpaHeHbl KOMOWHUPOBAHHBIE allllapaThbl 3allUThI,
KOTOpble OOBEIUHSAIOT B OJHOM KOPIIyCE€ HECKOJIbKO YycTpoiicTB. Hampumep,
nuddepeHIanbHble aBTOMAThI, KOTOPhIe OOBEAUHAIOT (DYHKIMU aBTOMATHYECKOTO
BBIKJIIOUATENS M YCTPOUCTBA 3alUThI Au(depeHuaibHoro Toka. KomOunupoBaHnHble
YCTPOMCTBA MO3BOJISIIOT ONTUMHU3UPOBATH U YIPOCTUTh MPOEKTHPOBAHUE M MOHTAaX

QJICKTPUYCCKUX ITUTKOB.

TepMOUHAMKATOPBI

Onnoit u3 HauOoJiee pacnpoCcTpaHEHHBIX MIPUYHH M0>KapOB
OT DBJIEKTPOYCTAHOBOK SIBJIIETCSI MEPErpeB KOHTAKTHBIX COCAUHEHUN U JPYruX
aneMeHTOB. IlokapoomacHble peXUMbl  BO3HUKAIOT  BCIEACTBUE  OOJBIIOrO
IIEPEXOAHOTO COIPOTHUBIICHHUS], & TAKIKE MTEPETPY30K.

TepMoUHIUKATOpHBIE MaTepHabl MpPEIHA3HAYEHBl ISl BU3YaJbHOIO WIIH
dboTorpauyeckoro KOHTPOJISI U U3MEPEHUS TeMIlepaTyphl, T.€. PE3yIbTaThl
WU3MEPEHUN MOYKHO MIPEACTAaBUTh B BU3YAIM3UPOBAHHOM BHJIE.

[Ipy [goCTMXEHHHM MaKCHUMaJIbHOM TEMIIEpAaTypbl TEPMOUHAMKATOPHBII
MaTepHuall pacIulaBisieTcs] 1 HEOOPaTUMO MEHSIET CBOU LIBET.

TepMouHIUKATOPBI MOXXHO UCIIOJIB30BaTh Kak JIOKa3aTelbCTBO  (hakTa
JNOCTH)KEHHSI  ONPENEICHHOM MaKCUMaJIbHOM TeMIeparypbl, T.K. PpPe3yJbTaThl
U3MEPEHUS SIBISIOTCS HEOOPATUMBIMHU.

Meron u3MepeHus TEeMIeparypbl C [OMOUIBIO TEPMOUHIUKATOPHBIX
MaTepHalOB OTIUYAETCS MPOCTOTOM, SKOHOMHUYHOCTBIO, MAJIOM TPYJO0EMKOCTHIO,
BO3MOKHOCTBIO ONEPATHUBHOTO TOJYYCHHS JOCTAaTOYHO TMOJHOW HH(pOpManuu
O TEIJIOBOM PEXUME AIIEMEHTOB 3JIEKTPOOOOPYAOBAHMUS.

TepMOMHIUKATOPBl HMMEIOT HECKOJIBKO HCIHOJHEHUNA: TEPMOUHAUKATOPHBIE
HAKJICMKU U TEPMOUHIUKATOPHBIE KPACKH.

KoHTpacTHOCTh 1IBETOBOrO mnepexoja OOecreunBaeT JErKoe paclio3HaBaHUE
aBAPUITHOTO MEPETrPEBA.

TepMOMHIUKATOPHI COXPAHSIOT CBOM IIBET U MAPKUPOBKY Ha MPOTSIKEHUU BCETO
CpOKa CITY>KOBbI.

TepMouHIUKATOPHBIE ~ HAKJICHKM  TPENCTABISAIOT  COOOM  TMOMJIOKKY
Ha CAaMOKJIESIIENCs] OCHOBE C HAHECEHHbIM TEPMOMHIMKATOPHBIM MOKPBITHEM.
MartepuasioM MOMJIOKKA MOTYT OBITh Oymara, ¢oyibra Wiau TOJIMMEpHas IUICHKA.
Jns mpenoxpaHeHUs: TEPMOWHIUKATOPHOTO TOKPBHITHUS OT BHENIHUX BO3JACHCTBUIA

MMOBEPXHOCTh U3/ICJIUS MOKPBIBAIOT 3aIIUTHOMN IUICHKOM.



71

[Ipu mocTmxeHUM 3aJaHHOW TEeMIIepaTypbl WHIMKATOP HEOOpAaTUMO MEHSET
CBOM IIBET.

TepMouHIUKATOPHBIC HAKICHKA MOTYT OBITH Pa3IMYHOTO pazMepa U (PopMel,
B 3aBUCHMOCTH OT 3aJa4¥l MMETh Pa3HbI MOPOr cpabaThIBaHUS, UMETh HECKOJIbKO
TEPMOYYBCTBUTEIBHBIX METOK C Pa3HbIM MPEAEIOM CpadaThIBAHUSI.

TepMouHMKaTOPHBIE HAKICHKH MOTYT OBITh OJHOTO3UIIMOHHBIMH, T.€. UMEIOT
OJIHY WHJHMKAIIMOHHYIO METKY M MHOTONO3WIMOHHBIMA — HMEIOIIME HECKOJIBKO
WMHJIMKAIIMOHHBIX METOK, HACTPOCHHBIX Ha pa3HbIC TEMIIEPATYPHI.

70
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Pucynox 13. [Ipumepsl TEpPMOMHIUKATOPHBIX HAKIIEEK PA3IMYHBIX
POU3BOUTEIEH

[IpumeHeHne OTHOMO3UIMOHHBIX TEPMOMHIMKATOPHBIX HAKIIEEK IO3BOJIAET
KOHTPOJUPOBATh MAaKCUMAJIbHYIO TEMIIEPATYPy Ha dJIEMEHTE AJIEKTPOOOOPYT0BAHUS.

[IpumeHeHne MHOTONO3UIMOHHBIX TEPMOMHIUKATOPHBIX HAKJIIEEK MO3BOJISIET
ONpPEeAEHATh TeMIneparypy AJIEMEHTA 3JIEKTPOOOOPYNIOBaHUS Kak
cpeaHeapupMETHIECKOE MEXKy MOCIeTHEeH METKOM, U3MEHUBIIIEH 1[BET, U TIEPBON —
HE U3MEHUBIIEH.

TepMOUHAMKATOPHBIE KPACKH, B OTJIMYME OT TEPMOMHIAMKATOPHBIX HAKIIEEK,
MOXHO HAHECTM Ha TIOBEPXHOCTHM WM DJIEMEHTHI 3JEKTPOOOOpYAOBaHMUS,
HEIOCTYNHBIE IS YCTAaHOBKA TEPMOMHIAMKATOPHBIX  HAKIJIEEK, HAIpUMED,
IpyU  CJIOKHOW KOHPUTYpalMM WM OTPAHMYCHHOM TPOCTPAHCTBE BHYTPHU
AIEKTPUYECKUX IMMUTKOB. Kpacku MOKHO HAHECTH HA MOBEPXHOCTh KOHTPOJIUPYEMOTO
aeMeHTa 0Oojee TOHKUM CJOE€M, B pe3yJabTaTe€ Yero BO3pacTaeT CKOPOCTh

cpabaThIBaHUS.
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Pucynox 14. [Ipumep ucOTHEHUS TEPMOUHIUKATOPHBIX KPACOK

TepMOMHUAMKATOPBl TNPUMEHSIOTCS Uil  KOHTPOJS TEIUIOBOIO peXuma
DIIEMEHTOB JJIEKTPOYCTAHOBOK.

TepMOUHIUKATOPBl TMPUMEHSIOTCA JUIsi OOHAapyKEHHsI M  pPEerucTpanuu
NIEPErPEBOB 3JIEMEHTOB AJIEKTPOOOOPYIOBAHUS WA 3JEKTPONPOBOAKHU, B IEPBYIO
ouepesib, BOJIM3H JIEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COETMHEHU.

TepMouHIUKATOPBI HE TPEOYIOT CIIEHHUATIBHOTO TEXHUYECKOTO OOCTYKUBAHHUS.

3amuTe MOMJEXKAT  BJIEMEHTBl  3JEKTPOOOOPYAOBaHMS, JJs  KOTOPBIX
HOPMATUBHO-TEXHUYECKUMU JTOKYMEHTAMHU YCTAHOBJICHBI HAMOOJBIINE JOMYCTUMBIC
TEMIIEPATYpPbl HATPEBA, a TAKXKE DJIEMEHTHI 3JIEKTPOOOOPYAOBaHNS, IEPETPEB KOTOPHIX
MOKET MPUBECTH K aBapUU WM BO3TOPAHUIO (HE3aBUCHUMO OT HAJIMYHUS TPEOOBAHMIA
HOPMATHUBHBIX JOKYMEHTOB).

TepMouHAMKATOpPHl ~ HAHOCAT  HA  JJIEMEHTHl  3JEKTPOOOOpPYAOBaHUS,

noaJjicKamue KOHTPOJIIO TCIIJIOBOI'O COCTOAHMUS.
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PI/ICYHOK 15. HpI/IMep HCIIOJIB30BaHUA TCPMONMHANKATOPHBIX HAKIICCK IJIXI KOHTPOJIA
TEMIICPATYPbl KOHTAKTHBIX COCI[I/IHCHI/Iﬁ

[Topor cpabaTbiBaHUsS TEPMOMHIUKATOPOB BEIOMPAETCS UCXO/sI U3 TpeOOBaHUM
HOPMATUBHO  TEXHUYECKOW  JIOKYMEHTAllMd  JJIi  KOHKPETHOTO  DJIEMEHTa
AJIEKTPOOOOPYIOBAHUS, TEXHHYCCKMX XapaKTEePUCTUK W  PEKUMOB  pabOTHI
AIEKTPOOOOPYIOBaAHUS.

Tak kak TEPMOMHAMKATOPHI HE SIBJISIIOTCS BOCCTAHABIMBAEMBIMU H3JIEIHSIMU,
MOCJIE PETUCTpAIlMU HMH TeperpeBa cpadOTaBIIME TEPMOUHAMKATOPHI TMOJJIEKAT
3aMeHE Ha HOBBIEC.

HeoOxoaumMo KOHTPOJIMPOBATh CPOK WCIOJB30BAHUS TEPMOWHIUKATOPOB.
[Ipu rucTeueHnn cpoka UCIIOIb30BaHUS, TEPMOUHINKATOPBI HEOOXOIMMO 3aMEHHUTH Ha
HoOBBIC. [locye 3aMeHbI cienaTh OTMETKY B JKypHAJIe.

TepMmouHIUKATOPHI SIBJISTFOTCS HEBOCCTAaHABIMBAEMbIMU u
HEPEMOHTONIPUTOAHBIMU  H3AenusMu  (mokpeiTusiMu). [lpu  cpabarbiBaHuun
TEPMOHWHIUKATOPA, €ro CICAYET YAAINTh U 3aMCHUTh Ha HOBOE M3JIeue (TIOKPHITHE).
OxparmmBaHie TEPMOWHIUKATOPHBIX METOK B pe3yJIbTaTe BO3ICUCTBHUS TEMIIEPATYPBI

HEoOpaTUMo.

TepMocucrembl
TepMOCI/ICTeMLI npeaAHa3HA4YCHBI AJI PAHHCTO aBTOMATHYCCKOTI'O O6H3py>K6HI/I$[
MOKapOOIaCHBIX CHUTYyallui, BO3HHUKAIOIIMX BCJEICTBUE TEperpeBa dSJIEMEHTOB

AJIEKTPOYCTAHOBOK: KOHTAKTHBIX COEIMHEHUH, MPOBOAOB, Kabene (B T.4. KOHIIEBOU
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apMaTypel) W IIMH, JJICKTPHUYECKUX amnmapaTroB, BBOJAHBIX PpaCIpEACIUTEIbHBIX
mkapoB, I[IUTOB C 3JIEKTPOOOOPYIOBAHHEM, HWHOTO 3JIEKTPOOOOPYAOBAHUS
U WX DJIEMEHTOB, TJC¢ BO3MOXKHO TIPEBHIIICHHE TEMIIEpaTypbl 000pyIOBaHUs
B HEIITATHOM PEXHUME PabOThI WIIH MPH MOSBICHUH e(heKTa.

CuctemMbl OCYIIECTBIISIIOT HEMPEPBIBHBIA KOHTPOJIb TEMIIEpATypbl HArpeBa C
CUTHAJIM3AINEN O TIPEBBIIEHNN YCTAaHOBJICHHBIX MTOPOTOB U Tiepenadeii nHpopmaum
Ha MyJIbT EHTPATM30BAHHOTO HAOIOACHHSI, TJ€ OCYIIIECTBIISIETCS IPUEM TPEBOKHBIX
W3BEIIEHU 00 OOHAPYKEHHBIX MEeperpeBax ¢ JaTYMKOB, OTOOpaKeHHE (MHIMKALIHS)
COCTOSTHUS M pETHCTPAITUs COOBITHH.

Tepmocucremamu  MOTYT  OBITh  OOOPYIOBaHBI  AJIEKTPOYCTAHOBKH,
TUTSI KOTOPBIX HOPMATUBHBIMHU JJOKYMEHTaMH YCTAHOBJICHBI HAUOOJIBIIIAS JOITYCTHMAS
TeMITepaTypa Harpesa, a  TaKxke AIIEMEHTBI AIIEKTPOOOOPYTOBAHHUS

H JJICKTPOIIPOBOAKH, IICPCTPCB KOTOPBIX MOKCT IIPUBCCTHU K dABAPHUHU UJIKN BO3T'OPAHHUIO.

Pucynok 16. [Ipumep cuctemsl, COCTOSIIEH U3 TEPMOAKTUBUPYEMOI
ra30BBIICIAIONIEN HAKIIEVKN U CIIEUATIM3UPOBAHHOTO Ta30BOTO JAaTYMKA

B kauecTBe ycTpOWCTB OOHApYy>KEHHUS MPEBBIIIECHUS TEMIIEPATypbl B Pa3HBIX
CHCTEMAX MOTYT BBICTYIIATh PA3JMYHbIC AAaTYMKU. Hampumep, TepMOAKTUBHpPYyEMBIE
ra3oBBLACISAIONIME HAKJIEHMKU, I[PU HAarpeBaHWU KOTOPBIX [0 OIPEACICHHON
TEMIIEPATYPhl BBIACISACTCS CUTHAIBHBIA a3, YJABIMBAEMbIA CHEHUATU3UPOBAHHBIM
ra3oBbIM JIaTYMKOM, MEPEAAIONIMM CUTHAJ O TMEPETrpeBE€ HA KOHTPOJIbHO-TIPUEMHOE
YCTPONCTBO; OECKOHTAKTHbIE WH(pPAKpPACHBIC MATUYUKH; NATYUKH TEMIIEPATypHI,
YCTaHaBJIMBAECMbIE HEMOCPEICTBEHHO Ha KOHTPOJIUPYEMBII DIEMEHT

IIEKTPOOOOPYIOBAHUS.
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3EKTPOLIUTKE JlaTuuk nepenaeT CUrHaji TPEBOTH U /

WM OTKJIFOYACT ITMTaHHUC

PI/ICYHOK 17. ITomaroBas cxema pa6OTLI CUCTCMBI HCIIPCPBIBHOI'O KOHTPOJLA
TCMIICPATYPEI HA OCHOBC TepMoaKTHBI/IpyeMOﬁ F&BOBBII[GH?II-OHIGI‘/JI HaKJICUKU

" CIICHHUAJIN3UPOBAHHOI'O I'a30BOI'0 JaTYHKaA

KpOMe TOro, TCpMOCHUCTCMBI MOKHO HCITIOJIb30BAaTh KaK CUCTCMbI MOHUTOPHHI'A

HO)KapHOﬁ 0e301acHOCTH QJICKTPOYCTAHOBOK, 3a CYCT PAHHCTO O6Hap}’)KeHI/I$I TOYCK

YpC3MCPHOI0O HarpeBa, 3aA0JI'0 0 Haydajlad TepMI/I‘-IeCKOﬁ ACCTPYKOUHN H30JAIIUN

B MCCTax YCTAHOBKH JAaTUYNKOB.

Pucynok 18. [Ipumep crucTemMpl MHOTOKaHATLHOTO 0€CKOHTaKTHOTO
TEMIIEPaTyPHOTO KOHTPOJISl HA OCHOBE O€CKOHTAKTHBIX MUPOMETPUUECKUX
JATYUKOB
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Pucynok 19. [Ipumep MHTENIEKTYyaabHOM CUCTEMBI KOHTPOJISA TEMIIEPATYPHI
BBICOKOBOJIBTHBIX KaOEJIbHBIX JIMHUI Ha OCHOBE PaCIpeAeICHHOTO
JaTYuKa TEMIIEPATypPbl

TenJIOBU3MOHHAS JTUATHOCTHKA

B ocHOBe TEIJIOBM3MOHHOM JHMArHOCTHKH JICKHUT TEIUIOBOM METON
HEpa3pylIaIoIer0 KOHTPOJsA, T.€. TEIJIOBU3UOHHBIE OOCIEIOBAHUS C IIEJBIO
BBEISIBJICHHS TIO’KApPOOTACHBIX y4YacTKOB M Y3JIOB B DJIEKTPOOOOPYIOBAHWN
Y 3JIEKTPOIPOBOIKE.

B kadectBe TEXHHMYECKOTO CpEICTBA TEIUIOBU3MOHHOM JMArHOCTUKHU
MIPUMEHSIETCS TEIIOBU30p. TEIUIOBU30P — 3TO ONTUKO-3JIEKTPOHHBIN U3MEPUTEIIbHBIN
npuoop, padoraronuii B HH(GpaKpacHOHW 00JIaCTH AIEKTPOMArHUTHOTO CIIEKTpa.

Pucynoxk 20. [Ipumep npoBeaeHus TEMIOBU3MOHHOTO KOHTPOJIS AJIEKTpOILKada
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Kpatko MmeTon TemnoBM3MOHHONW JMArHOCTUKH TOXKAapHOM 0e30macHOCTH
HKCILTYaTUPYEMOTO 3JIEKTPOOOOPYAOBAHHS MOKHO OIUCATH CIEIYIOUIUM 00pa3oM.
Kaxaplii 00bEeKT HMeeT TemiepaTypy, MpHUYeM B pa3HBIX TOYKAaX OHA pasHasil.
Kak npaBuiio, OTKJIOHEHHE TeMIIEpaTyphl B TY HWJIM UHYIO CTOPOHY CBHUJIETEIILCTBYET O
KaKOW-TO HEOJHOPOIHOCTH, NeekTe. TernoBu30p Kak BUAEOKaMepa 0XBaThIBACT BCIO
naHopaMmy OOBEKTa, BBIBOJUT Ha JKpaH W (PUKCUPYET B MaMSTH BECh CIEKTP
ero Temmeparyp, npeodpasys B TepMOrpammy, T.e. KApTUHKY TEMIEpaTyp, KOTopas
HAallOMWUHAET HeraTuB 1BETHOM (doTorpaduu, TrA€ KaXAbIH OTTEHOK I[BETa
COOTBETCTBYET OIpEACICHHON TeMIEpaType.

HeocnopumbiMu ~ TpeUMyIIECTBAMH  TEIJIOBU3MOHHOTO  0OCHe0BaHUs
SBIIAIOTCS: OOBEKTHMBHOCTh M TOYHOCTh IOJIy4a€MbIX JaHHBIX, O€30MacHOCTb
(mpumensieTcsi ~ OECKOHTAKTHBIM ~ MeETON), HEe  Tpedyerca  OTKIIOUYCHUE
ANEKTPOOOOPYIOBaHUS U MOATOTOBKH padodero Mecra. OnHako, jsi 60jiee TOYHOTO
TEIUIOBOTO KOHTPOJISI HEOOXOAMMa Harpy3Ka Ha 3j1eKkTpooOopynoBanus He menee 70%,
u He MeHee | waca pabotel. [lpm 53TOM MeTOI BBICOKOTPOM3BOAMUTEIICH,
K TOMY >K€ OH JaeT BO3MOXXHOCTh MPAKTUYECKH MTHOBEHHO, «C MIEPBOTO B3IJIAIay,
yKazaTb MecTO JedeKkTa, MPEABAPUTENBHO OMPEICIUTh CTENeHb e(EeKTHOCTH.
Kpome »sToro wmeron oTaum4aercs MNPOCTOTON JTOKYMEHTHpPOBaHMS J1€(EKTOB
U BO3MOXKHOCTBIO ONpeneNeHus JAePeKTOB HAa paHHEW CTaJud pPa3BUTHIL.
OH MO3BOJSET C JIOCTATOYHON CTEMEHbIO TOYHOCTH JAMAarHOCTUPOBATH COCTOSHUE
HE TOJIbKO OTKPBITBHIX 3JIEMEHTOB 3JIEKTPOOOOPYIOBAaHMS, TaKMX KaK KOHTAKTHBIC
COCIMHEHMSI B DJICKTPUUYECKUX IIUTKAX U BBOAHBIX IIUTAaX, HO M COCTOSIHHE PO3ETOK
U BBIKJTIOUYATENICH, KOTOPBIEC 3aKPBITHI KOPITyCaMH, a TAKXKE AIEKTPUUECKUX MPOBOJIOK,
BBITIOJTHEHHBIX Pa3JIMYHBIMH CIIOCOOAMHU.

Pucynox 21. [Ipumep TepMorpaMMbl KOHTAKTHBIX COSAMHEHUN C TeMIEpaTypHOU
LIKAJI01
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CyTb TEIJIOBU3MOHHOW JMArHOCTHKH 3aKIIOYaeTcsi B OECKOHTAKTHOM
pEerucTpald TEMIEPaTypHOrO TMOJII Ha TOBEPXHOCTH OOBEKTa H3MEPUTEIHHOU
anmaparypou, IOCTPOCHUM M aHAIW3€ TEPMOTPAaMM C HCIOJb30BaHMEM OBM
JUIsl OOHapyXeHus W Kiaccudukanuu AePeKToB W NpHUHATHS peuieHusa. Hamuuue
nedekTa mpU TaKOW JIMarHOCTHKE XapaKTEepPU3yeTCs aHOMAaJIbHBIM MOBBIIICHUEM
TEeMIEepaTyphl B 1e(HEeKTHON 30HE 10 CPABHEHUIO C UCTIPABHBIMH 00JIaCTIMHU.

VYcaoBus W NOPSAOK  MPOBEAEHUS  TEIUIOBU3MOHHOM  JTUArHOCTUKHU
HKCILTYaTUPYEMOTO  BJIEKTPOOOOPYOBAaHUSI JKWIIBIX W OOIIECTBEHHBIX 3/IaHUMN
yCTaHABIMBAIOT  METOAMYECKHEe  pexkomeHaanuu [6]. OHu  HampapiEHBI
Ha TpOoPUIAKTHKY TOXApHOW OE30MaCHOCTH  BJIEKTPOOOOPYAOBAHMS  SKUIIBIX
U OOILECTBEHHBIX 3[JaHUM U MO3BOJISIOT KOHTPOJIUPOBATH U OLEHUBATH COCTOSIHUE
MOKAPHON O€30MacHOCTU 3JIEMEHTOB 3JIEKTPOOOOPYJOBaHUS, KOTOpPHIE paHEE HE
MOTJIM OBITH OOCJIEIOBAaHbI, TAaKMX KaK: PO3ETKH, BBIKIIOYATEIM U DJICKTPUUECKHE
MPOBOJIKK BBITMOJTHEHHBIX PA3JIMYHBIMU CIOCOOAMHU, YTO SIBJISAETCS AaKTyaJlbHBIM
MOMEHTOM B o0mactd  oOecredeHHs] MOXapHOM  0€30MmacHOCTH  SKHJIBIX

1 OOILIECTBEHHEIX 3/IaHUH.

(T=277°C

Pucynox 22. [Ipumep oOHapyKeHUs MOKAPOOIACHOTO pa3orpeBa 00ITOBOTO
KOHTaKTHOTO COCTMHCHUS

C noMOLBI TEIUVIOBU3UOHHOW JHMATHOCTUKU BBISIBISIOTCA KOHKPETHBIE
nedeKTHble MecTa, I/IE€ 3a4acTyl0 JOCTATOYHO 3aTsHyTh, 3aUYHUCTUTh, 3aMEHHUTH
00JTOBOE COEAMHEHHE WIIM TIEPEPACTIPEACIUTD HArPy3Ky U J1e(PeKT OyJeT ycTpaHeH.

JlommyckaeTcst UICIIOJIb30BaTh APYrue METOANKHU TEIJIOBU3MOHHOM IMarHOCTHUKH,
eclii 00JIaCTh MX NPUMEHEHHUS COOTBETCTBYET 00JIACTM MPUMEHEHHS HACTOSIIUX

METOIMYECKUX PEKOMEHIALINH.
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B kadecTtBe KpuTEepHEB OIIEHKH IMOXKApPHOW OE30MaCHOCTH SIEKTPUUYECKUX
U3CIUA  MOXET OBbITh NPHUHATO 3HAYEHUE TEMIIEPATYpPhl WM MPEBBIIMICHUS
TEMIIEPATYpPhl, YCTAHOBJIEHHOE B CTaHAApTaX Ha KOHKpeTHoe u3nenue. Kpome Ttoro,
KPUTEPUHU OLIEHKH TOKapHOW O€30MacHOCTH NP TEIJIOBU3HMOHHON JIHArHOCTHKE
NPUBE/ICHBI B METOIUYECKUX peKOMeHaanusx [6].

JlnarHocTuka 3JeKTpOOOOPYIOBaHUS TEIUIOBBIM METOJIOM HEpa3pyLIatolIEro
KOHTPOJIS (TEMJIOBU3MOHHAS AUArHOCTUKA) JOJKHA MPOBOJUTHCS OpUraioil HE MEHee
2 yenoBek. Bece unensl Opuraapl JOMKHBI OBITh aTTECTOBAHBI 10 TEINIOBOMY METOY
Hepa3pylaero KOHTposs. XoTs Obl OJUH paOOTHUK JOJIKEH ObITh aTTECTOBAH HE
HUxe, yeM 1o 1l kBanndpukalmoHHOMY YPOBHIO 0 TEIJIOBOMY KOHTPOJIO B CUCTEME
Pocrexnanzopa.

JInss nOpoBeAeHHS TEIUIOBU3MOHHOW JIMAarHOCTUKHM MOTYT IPHUBJIEKATHCS
CTOPOHHUE OpPraHU3alllH, AKKPEAUTOBAHHBIE B YCTAHOBJIIEHHOM IIOPSIKE HA TEIIOBOMN

MCTOA HCPA3PpyHIaromCero KOHTPOJIA.
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