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BBenenue

Honss 4wmcma mnoxapoB, mnpouzomeqmux B Poccuiickonn = ®Denepanuu
OT DJIEKTPUYECKUX U3ACIIUNA U YCTPONCTB B 3IaHUSIX U COOPY>KEHUSIX, OT 0OIIETo YKciia
MOXKApOB B 3JaHUSIX W  COOPYKEHMSIX  OCTaeTcsi CTaOWJIBHO  BBICOKOM
u cocTtasisieT 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 JIIOAEH Ha MOXKapax OT 3JIEKTPOOOOPYTOBaHUSA
NPUXOIUTCS Ha TOXAapbl B 3aHUAX U COOPYKEHHUAX XKWIOTO cekropa — 94,8%
OT 00mIero 4Wciia MOTHOIMMX Ha TMOXKapaX, 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 3maHuMaxX W COOpyXEeHHSX OOIIECTBEHHOTO Ha3HAYEHHUS JOJS TOXKapoB
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 kujiom
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

KoJa-Bo Toas Moru6.mao Toas
PeiiTunr Cy0bexT PO 10KapoB, g Y > | PediTHHT Cy0bexkT PO JII01eH, g Y i
el 0 YeJl. °
1 MockoBckas 00JacTh 16 861 7,63 1 MockoBckas 00J1acTh 740 6,71
2 Pecnybmixa 8 304 375 2 CBep/oBeKas 067acTb 417 3,78
Bamkoproctan
3 Yensnonuckas 061acTh 6728 | 3,04 3 Pecnybauia 382 3,46
Bamkoproctan
4 Upkytckas 001acTb 6 599 2,98 4 Upkyrtckas o01acTh 358 3,25
5 Jlerunrpaackas o0IacTh 6 456 2,92 5 JlenuHrpanckas o0IacTh 342 3,10
6 r. Mocksa 6 047 2,73 6 Kpacuospckuit xpait 342 3,10
7 KpacHosipckuii kpaid 6017 2,72 7 HoBocubupckas 061acTb 297 2,69
8 KpacHopmapckuit kpaii 5905 2,67 8 Hwkeropoackast 061acThb 275 2,49
9 CBepmiioBckast 00JIacTb 5696 2,57 9 Yensaouuckas 001acTh 272 2,47
10 Camapckast 00macTb 5573 2,52 10 PocroBckas o6nacts 256 2,32
11 Pecrry6nmka Tarapcran 5400 2,44 11 Kpacronmapckwii kpaii 244 2,21
12 HoBocubupckas 006nacth 5301 2,40 12 TroMeHcKkast 00J1aCTh 233 2,11
13 ITpumopckuii kpait 5164 2,33 13 ITepmckuii kpait 232 2,10
14 KemepoBckas o6nacTp - 4945 2.23 14 KemepoBsckast o6nacts - 230 2,09
Kyzbacc Kysbacc
15 Hmxeropozckast 001acts 4823 2,18 15 Camapckas 001acThb 221 2,00
16 Anraiickuii kpait 4587 2,07 16 Pecrry6iinka Tarapcran 214 1,94
17 PocroBckas o6nacThb 4329 1,96 17 CaparoBckast 00JacTh 204 1,85
18 XabapoBckuil Kpaii 3998 1,81 18 XabapoBckuil kpaii 200 1,81
19 CaparoBckas 001acTh 3 864 1,75 Cpennee 1o cyonexTam 195,8
Ypaiabckoro ®O
20 Boponexckas o6macts 3819 1,73 19 TBepckast 001acTh 191 1,73
21 IMepmckuii kpaii 3750 1,69 20 Bomnrorpazckas o6xacts 185 1,68
22 Bosnrorpazckast 001acth 3706 1,67 21 IIpumMopckuii kpai 182 1,65
Cpennee no cydbekTam
23 OpenOyprckas 00s1acTh 3653 1,65 TpuBo.kckoro ®O 179,5
Cpemiee no cybnextam | - 5435 3 22 Asrmaticicuii kpaii 173 | 1,57
Ypaabckoro @O
24 r. Cankr-IlerepOypr 3623 1,64 23 Kuposckas o6macts 173 1,57
25 TroMeHcKast 00J1acThb 3459 1,56 Cpennee no cy6nexram 172,3
Cudupckoro @0
Cpennee no cyGnexram 34246 24 Boponesxkckas 061actsh 168 1,52

Cubupckoro ®O




Koa-Bo Toas Iorudmao Toas
PeiiTunr Cyobekt P® M03KapoB, o > | PediTHHT Cyobext PO Josei, o ’
el 0 YeJl. 0
Cpennee no cyobekram
Ipuposkckoro HO 3397,2 25 Openbyprckas 001acTh 161 1,46
26 OmMckast 00acThb 3130 1,41 26 OmMckast 001aCTh 156 1,41
p7 | XAHTB-MARCHHCKIHABT. | 304y | j3g | 7 r. Mocksa 151 | 137
okpyT - Orpa
Cpennee no cyobekram Yimyprckas
HenTpaabuoro ®O 2898,7 28 Pecnybnuka 145 1,32
28 Bnagumupckas 001acTh 2 687 1,21 29 Ilensenckas o61acTb 142 1,29
Cpenee no cybuexran |- 5o g 30 Briaanvupcekas 061acTs 142 1,29
Poccuiickoii @enepanun
29 Tsepexas 06acTs 2418 | 1,00 Cpemnee o cybuextam | 50
HenTpansHoro O
Cpennee mo cydobeKkTam
[Osnoro ®O 22821 31 Kypranckast o61actb 130 1,18
30 CraBpomonbckuii Kpai 2194 0,99 32 ApxaHrenbckas 001acTh 130 1,18
31 Kypranckas o6xacth 2128 0,96 33 Bosoroackas o6macts 130 1,18
32 MBaHoBcKas 00J1acTh 2126 0,96 Cpezu:ee H? cybrexram 129,4
Poccuiickoii Pegepanun
33 ITensenckas o61acThb 2075 0,94 34 Hosropockas o61actb 129 1,17
34 Kuposckas o6acTb 2 057 0,93 35 TamGoBcKas 001acThb 127 1,15
35 Viesonckas obmacts | 2046 | 092 | 36 Pecryomixa Caxa 122 | 111
(Axyrus)
36 Yamyprckas Pecry0nmka 2012 0,91 37 3abaifkambCKuil Kpait 121 1,10
37 3abaifkanbcKuii Kpait 2 006 0,91 38 PecnryOimmka Bypsatus 121 1,10
Cpennee no cyobekTam 10226 39 Uygamickasi Pecriyoinika 119 1,08
Cesepo-3anagnoro @0 - YyBamus
38 Tam0oBcKast 001acTh 1918 0,87 40 r. Cankr-IletepOypr 118 1,07
39 Pecryomixa Caxa 1882 | 085 | 41 VIbsHOBCKAs 0BMACTS 114 | 1,03
(AxyTtus)
40 JIunenxkas 0061acTh 1807 0,82 42 Kanyxckas 001acTh 112 1,02
Cpennee no cyobekram
41 Tysnbckast 001acTh 1801 0,81 10wn0r0 DO 110,8
42 Amypckast 0051acTb 1754 0,79 43 Psasanckas obnacte 110 1,00
Cpeanee no cydobekTam
43 BpsiHckast 001acTh 1736 0,78 Cenepo-3anajsoro DO 101,1
Cpenuee no cyonexram | 55 o 44 Tynbckas 061acTb 100 0,91
JaabHeBocTouHOro @O
44 Benroposckas 06mactb 1730 0,78 45 AcTpaxaHckas 00J1acTh 100 0,91
Cpennee mo cydobekTam
45 ApxaHrenbckasi 001acTb 1714 0,77 JlaIbHEBOCTOYHOT O 86,9
[0]0)
46 Pecnyosinka Kpbim 1714 0,77 46 Jlumerkas 00J1aCcTh 86 0,78
47 Pecny6muka Bypsitus 1702 0,77 47 Awmypckast 001acTb 85 0,77
48 Mypwmarckas o6acTs 1668 | 0,75 48 Xantpi-Mancuiickuii 82 0,74
aBT. OKpyT - IOrpa
49 Bonoroackas o6nacte 1664 0,75 49 Benroponckas obmactb 81 0,73




Koua-Bo Toas IToruoJio Toas
PeiiTunr Cyobekt PD M03KapoB, o > | PediTHHT Cyobext PO Josei, o ’
e/, 0 qeJl. °
50 Hysamckas Pecriyommica - 1636 0,74 50 CraBponoabCKuid Kpaii 80 0,73
Yysamus
51 Psasanckas o6nacts 1519 0,69 51 Kypckas ob6macts 80 0,73
52 SApocnasckas o61acTh 1491 0,67 52 Pecniy6mmuka Mopaosust 79 0,72
53 Kanyxckast 001actsh 1472 0,67 53 HBanoBckasg o0nacTh 78 0,71
54 AcTpaxaHckas 00J1acTh 1468 0,66 54 BpsiHckast 00macth 77 0,70
55 Kypckast o6nactb 1435 0,65 55 Pecniy6nka Kpeim 77 0,70
56 Tomckast o6nacTs 1422 0,64 56 Pecny6mmka Komn 74 0,67
57 Hosroponckas o6macTb 1414 0,64 57 OprnoBckas 001acTh 12 0,65
58 Pecny6ninka Mopnosust 1362 0,62 58 Pecniy6nmka Kapenus 70 0,63
59 Pecniyonuka Jlarectan 1330 0,60 59 TIckoBckas o0acTe 69 0,63
60 Pecny6imka Kapenns 1307 0,59 60 SApocnaBckas 061acTh 69 0,63
61 CMorteHckas 001acThb 1 305 0,59 61 Tomckas o6acTh 67 0,61
62 Pecrry6nmka Xakacus 1226 0,55 62 CMoteHcKast 001acThb 63 0,57
63 IIckoBckas 00acTh 1204 0,54 63 Pecniyonuka Xakacus 60 0,54
64 Pecny6muka Komn 1149 0,52 64 Pecny6nuka Mapuit O 52 0,47
65 UYeuenckas Pecmybrmika 1103 0,50 65 Koctpomckast 06macTp 45 0,41
66 CaxannHckas 001acTh 1088 0,49 66 Caxannackas 001acThb 43 0,39
67 OproBcxas 06IACTS 1051 | 047 67 HAmasio-Henelkuit apr. 41 0,37
OKpyT
68 Pecniy6iinka Mapwii 951 1006 0,45 68 PecniyOisinka Jlarectan 31 0,28
69 KocTpomekas 0671acTh 954 0,43 69 Kamunuwrpanckas 28 0,25
o0acTp
Cpennee no cyobekram
CeBepo-KaBka3ckoro 899,3 70 Kamuarckuii kpait 27 0,24
DO
70 Kamuunnrpanckas 871 0,39 71 Egpetickas aBT. 00JacTh 25 0,23
o0acTb
71 | Kabapmuno-bankapcias 771 0,35 72 Pecuy6mixa Thma 23 0,21
Pecny6iinka
) o Cpennee no cyobekram
72 Fmano-Heneuxui asr. 739 0,33 CeBepo-KaBka3ckoro 20,4
OKpyT
DO
73 Pecny6imka TriBa 569 0,26 73 MypmaHcKast 00JIaCTb 20 0,18
74 Kamuarckuii kpait 514 0,23 74 Maraznanckas 001acThb 20 0,18
75 PecnyOiinka Anpires 500 0,23 75 PecniyOnuka Anraii 17 0,15
76 EBpetickas aBT. 00mactb 495 0,22 76 Kabapzuro-Bankapckas 16 0,15
Pecny6nmka
77 PecniyOnmka Anai 450 0,20 77 r. CeBacTomnoJjb 12 0,11
78 Pecnyomixa CesepHas 435 0,20 78 PecnyOiinka Anpires 10 0,09

Ocerns - Ananus




Koa-Bo Toas ITorué.o Toas
PeiiTunr Cyobekt PD M03KapoB, o > | PediTHHT Cyobext PO Josei, o ’
ell. 0 Yell. °
79 Marananckas o6acTb 406 0,18 79 UyKOTCKHH aBT. OKPYT 10 0,09
80 r. CeBacTomnoJb 367 0,17 80 Yeuenckas PecyOmika 6 0,05
81 Pecrry6mmka Marymerns 283 0,13 81 PecrryOimka Marymerns 5 0,05
82 Pecny6mka Kanmbixns 268 0,12 82 Pecriyomiia Ceepras 4 0,04
Ocerust - Ananus
83 Kapauaeso-epieccias 179 008 | 83 Pecnymia Kamwbikis 2 0,02
PecnyOimka
84 Heneukuit aBT. okpyT 79 0,04 84 Heneuxuii aBT. OkpyT 2 0,02
85 YyKoTCKuUil aBT. OKpYT 75 0,03 85 Kapauaeso-Tepxeccias 1 0,01
Pecnybnuka
Ta6auna 2
PacnpenesieHue 3Ha4eHUH NOKa3aTesed 00CTAHOBKHM € IOKapaMH,
npousomenmumu B Poccuiickoii ®@enepanun B nepuon 2016-2021 roxos
B 3IaHUAX, COOPYKCHUAX OﬁﬂleCTBeHHOFO Ha3HA4YCHUA,
HCTOYHHKOM BOZHUKHOBCHHUA KOTOPLIX ABJ/IAJJIOCH 3ﬂeKTp0060py)]OBaHI/Ie,
1o cyobexkram Poccuiickon degepanumn
Kou-Bo Toas IToru6mo Toas
PeiiTunr Cy0bexkT PO 10KapoB, % > | PedATHHT Cyo0bekT PO Jwaei, % i
ell. Yell.
1 r. MockBa 1684 8,99 1 r. MockBa 12 14,12
2 MockoBckas 00J1acTh 896 4,78 2 MockoBckas 00J1acTh 10 11,76
3 r. Cankr-IletepOypr 728 3,89 3 ITpumopckuit kpait 7 8,24
4 Kpacaomapckwuii kpai 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecny6imka bamkoprocran 561 3,00 5 Hpkyrckas obnacts 5 5,88
6 KpacHosipckuii kpait 545 2,91 6 Owmckast 0671acTh 5 5,88
7 HpxyTtckas ob6mactsb 545 2,91 7 AcTpaxaHckas 06J1acTh 4 4,71
8 Tipsnopexuii Kpail 520 278 8 HAmano-Hexeuxui asr. 3 3,53
OKpyT
9 YensabuHcKasa 00J1acThb 509 2,72 9 PecniyOmmmka TriBa 3 3,53
10 XabapoBckwii Kpaii 502 2,68 10 KpacHospckuit xpait 2 2,35
11 Horocubupckas 001acth 442 2,36 11 Yenabunckas 00y1acThb 2 2,35
12 Camapckas 00J1acTh 399 2,13 12 HoBocubupckas 001acth 2 2,35
13 Pocrosckas o0nactb 367 1,96 13 PocroBckas obnacThb 2 2,35
14 Pecny6mmka Tarapcran 343 1,83 14 CapatoBckast 0011acTb 2 2,35
15 XanTb-MancHHiCKuid apT. 314 1,68 15 Hinkeroposckas 061acThb 2 2,35
okpyr - FOrpa
Cpennee no cyobekram
16 CaparoBckast 00J1aCTh 309 1,65 Cubnpexoro GO 1,8




Kou-Bo Toas IMoruo.0 Toas
PeiiTuHr Cyobext PO® M0KapoB, o > | PedTHHT Cyobext PO Josei, Y ’
el. 0 YeJl. 0
17 Owmckas 001acThb 294 1,57 Cpennee no cy6nexTam 1,6
IenTpansHoro ®O
18 Huskeropoickast 061acTh 292 1,56 16 Pecriyouica 1 1,18
bawmkoprocran
19 Kemeposcxas obnact, - 291 1,55 17 XabapoBckuii kpait 1 1,18
Kysbacc
20 Bonrorpanckast odmacts 283 1,51 18 Camapckas 00macTb 1 1,18
Cpennee mo cydobekTam
Cubmpcioro PO 281,7 19 Bomnrorpasckas 061acth 1 1,18
21 Anraiickuil kpait 270 1,44 20 Anralickuil kpait 1 1,18
22 IlepmMckuit kpait 269 1,44 21 ITepmckuit kpait 1 1,18
Cpennee mo cydobeKkTam 263.0 Cpennee mo cydobekTam 10
Ypaabsckoro ®O ' Ypaabckoro ®O '

23 Boponesxckas obmacts 260 1,39 22 Boponexckas obmacts 1 1,18
Cpennee no cyobekram 254 9 Cpennee no cyobekram 10
HenTpanbHoro ®O ' IO:xnoro ®O '

24 TromeHnckas 001acTh 242 1,29 Cpennee “l;) qum)eRTaM 1,0
25 Pecniyonuka Kpbim 241 1,29 23 Caep/uioBckas 06J1aCTh 1 1,18
Cpennee no cyobexkram
TpuBoakckoro O 230,3 24 Amypckast 0051acTpb 1 1,18
26 Pecniy6nuka Caxa (SIxyTtus) 228 1,22 25 TBepckast 001aCTh 1 1,18
Cpennee no cyobexkram
IOmnoro ®O 222,6 26 Bonoroackas o6macts 1 1,18
Cpennee no cyobekram P® 218,9 27 VY psHOBCKAst 0071aCTh 1 1,18
27 CBepaioBckas 00J1acTb 216 1,15 28 Benroponckas ob6mactp 1 1,18
28 Pecniy6nuka Jlarectan 211 1,13 29 TamGoBcKas 001aCcThb 1 1,18
29 CTaBpONOIbCKUH Kpaid 210 1,12 30 Ps3anckas o6nactb 1 1,18
30 Openbyprckas 00J1acThb 207 1,11 31 Pecny6sinka Komu 1 1,18
31 3abaiikanbckuit Kpai 190 1,01 32 KocTpomckast 06macTb 1 1,18
Cpennee no cyGnexram 186,4 33 r. CeBacTonosp 1 1,18
JlanbHeBocTOUHOTO PO
32 ApxaHrenbckas 001acTh 185 0,99 34 PecnryOimka Marymerns 1 1,18
i . Cpennee no cyobexkram
33 Smano-Hernenkuii aBT. OKpyT 182 0,97 Jaabaesocroanoro GO 0,8
34 Tomckas o6acTb 180 0,96 Cpennee 1o cyonexram 0,6
CeBepo-3anagnoro @O
Cpennee mo cydobekTam
35 JlenuHrpaackas oonacTb 177 0,95 TpuBo.kckoro ®O 0,6
Cpennee mo cydobekTam
36 Awmypckast 061acTb 171 0,91 Cesepo-KaBka3sckoro 0,1
D0
Cpennee 1o cyobekram N N
Cepepo-3anajsoro MO 165,0 35 KpacHomapckuii kpaii 0 0
37 AcTtpaxaHckasi 001acTb 159 0,85 36 Pecniy6immka TaTtapcran 0 0
38 Thepckas o6aacTs 154 0,82 g7 | Xawre-Mascuiickui apt. 0 0

OKpyT - FOrpa
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Kou-Bo Toas IMoruo.0 Toas
PeiiTuHr Cyobext PO® M0KapoB, o > | PedTHHT Cyobext PO Josei, Y ’
el. 0 YeJl. 0
Kemeporckas obmacts -
39 Pecniyonuka Bypsitus 154 0,82 38 Kys6ace 0 0
40 Kuposckas o6macts 153 0,82 39 TromeHckas 00acTb 0 0
41 Y amyprckas PecryOnmka 152 0,81 40 Pecmy6mmmka Kpemm 0 0
42 Bosorosckas o6racts 147 | o790 | 4 Pecryomira Caxa 0 0
(Axytns)
43 Bnagumupckas 00acTb 147 0,79 42 Pecniy6ninka Jlarectan 0 0
44 SpocnaBckas 06macTh 147 0,79 43 CraBponoJabCKUH Kpait 0 0
45 MypmaHckas 00J1acTb 146 0,78 44 Openbyprckas 0061acTs 0 0
46 BpsaCKas obmacts 139 0,74 45 3abaifkambCcKuii Kpait 0 0
47 VibsiHOBCKas 00J1acTh 138 0,74 46 ApxaHrenbckas 001acTh 0 0
48 Ilensenckas 061acThb 135 0,72 47 Tomckas o0JacThb 0 0
49 Benropockas 06acTh 134 0,72 48 Jlenunrpaackas 00J1acTh 0 0
50 Yeuenckas PecyOmika 127 0,68 49 Kuposckas ob6macts 0 0
51 CaxanmmHCcKas 001acTh 124 0,66 50 PecniyOmmuka Bypstus 0 0
52 TambOoBckas 061acTh 124 0,66 51 Yamyprckas Pecrybnuka 0 0
53 Psa3aunckas o6iacTh 118 0,63 52 Bnanumupckas o6macTb 0 0
54 Hysamexas PecryGmuxa - 116 0,62 53 MypmaHcKast 00JIacTh 0 0
Uysamus
55 Tynbckast 06macTh 115 0,61 54 SApocnaBckas o61acTh 0 0
56 Kypranckas obnacts 114 0,61 55 Bpstackast obmacts 0 0
Cpennee nmo cydobekTam

Cenepo-Kakasckoro ®O 109,4 56 ITensenckas 00aacThb 0 0

57 Pecny6nnka Kapenus 107 0,57 57 YeueHckas PecriyOinka 0 0
58 Pecniybninka Xakacus 105 0,56 58 CaxanuHckas 001acThb 0 0
59 JIumnenkas ob6nactb 103 0,55 59 ‘lysamcias Pecriy6mika - 0 0

UysBamus
60 Pecnry6imka Komu 101 0,54 60 Tynbckast 061acTh 0 0
61 OpnoBckast 00J1acTh 98 0,52 61 Kypranckast o01acth 0 0
62 Pecrry6immka TriBa 97 0,52 62 PecniyOmmka Kapenwus 0 0
63 CMoneHckas 001acThb 96 0,51 63 Pecnyonuka Xakacus 0 0
64 Kabapauro-Bankapckas 96 0,51 64 Jlunenkas o6iacTe 0 0
Pecrry6nnka
65 MBanoBcKkas 06acThb 96 0,51 65 OpJioBckast 001aCTh 0 0
66 KocTpomckas obnacth 96 0,51 66 CMoeHckas 00J1acTh 0 0
67 Kypckast o6macthb 94 0,50 67 Kabapauno-Banxapekas 0 0
Pecny6nmka
68 KanuauHTpamckas o0nacTb 92 0,49 68 MBanoBckas 00acTh 0 0
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Kou-Bo Toas IToru6.i0 Toas
PeiiTuHr Cyobext PO® M0KapoB, o > | PedTHHT Cyobext PO Josei, Y ’

ell. 0 Yell. 0

69 Pecnybmuia Cenepras 80 0,43 69 Kypckas obnacth 0 0
Ocetus - AnaHus
70 Pecnybnmka Mapwuii On 76 0,41 70 Kanunnurpazcias 0 0
o0J1acTh
71 Kanyxckast o6macth 75 0,40 71 Pecnybmixa Cenepras 0 0
Ocertus - AnaHus
72 Pecmry6immka MopmoBust 74 0,40 72 PecnyOmmka Mapwit O 0 0
73 r. CeBacToross 66 0,35 73 Kanyxckas 001acth 0 0
74 Hosroponckas o6mactb 62 0,33 74 Pecnybmka MopaoBus 0 0
75 Kamuarckuit kpaii 58 0,31 75 Hosroposckast o6nacts 0 0
76 IIckoBckas o0nacTs 54 0,29 76 Kamuarckuii kpait 0 0
77 Pecrry6Onmka Anrait 48 0,26 77 TIckoBckas o0acThb 0 0
78 Pecniy6nuka Anpires 44 0,23 78 PecnyOnuka Adrait 0 0
79 Maraznanckast 0061acTb 44 0,23 79 PecniyOiinka Anpires 0 0
80 EBpetickas aBT. 005acTpb 41 0,22 80 Maramanckas o61acTh 0 0
81 PecnyOnuka Marymerns 31 0,17 81 Empetickas aBT. 00macTpb 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 Hewerxwuii aBT. OKpyr 16 0,09 84 Henenkuii aBT. OKpyr 0 0
85 KapauaeBo-Yepxecckas 11 0,06 85 KapauaeBo-Yepkecckas 0 0
Pecny6imka Pecny6inka

C y4eToM HMHTEHCHUBHOIO POCTa SHEPrOBOOPYKEHHOCTH HACEJICHUS, KUJIBIX U
OOIIIECTBEHHBIX 3/JaHUM, TEHACHIUS IO KOJHUYECTBY <«DJICKTPOTECXHUYECKUX)
MOKapoB, OYEBHUIHO, COXPAHUTCS TPU CYIICCTBYIOIIEM IOJOKEHUHN TMOXKAPHOU
NPO(PUIAKTUKU 3IEKTPOYCTAHOBOK.

B Hacrosimiee BpeMs CHOXKWJIAch CHUTyalus, KOIJa 3JIEKTpOOOOpPYIOBaHUE IO
OOJIbIIICH YacTH HUKEM He 0OCITY>KUBAETCA U HE KOHTPOJMPYETCS C TOUKU 3PEHUS €T0
MOXKapHOW  TpoUIaKTHKU. DJIEKTPUKHM Ha  OOBEKTaX  3aHUMAIOTCA  €ro
oOCITy’>KMBaHUEM WJIM PEMOHTOM, KOTJa YTO-TO BBIXOJUT W3 CTposi. B 3TOil cBs3M,
OJHUM W3 OCHOBHBIX BOIIPOCOB SIBISIETCSI OPraHU3allMsi CHUCTEMATUYECKOU
PO HIAKTUKY TTOKAPOB OT DIIEKTPOOOOPYAOBAHUS KIIIBIX U OOIIECTBEHHBIX 3IaHHM
C IPUMEHEHHEM TEXHUYECKHUX CPEJICTB.

B cootBercTBUM co cTaTheld 4 TexHuyeckoro periiameHta TamMoKeHHOro cor3a
«O Oe3omacHOCTH HU3KOBOJBTHOTO oOopyaoBanusi» (TP TC 004/2011),
HU3KOBOJIBTHOE OOOPY/IOBaHUE JIOHKHO OBITh pa3pabOTaHO M HU3TOTOBJICHO TaKUM
o0pa3om, 4TOOBI NMPU MPUMEHEHUHU €ro MO Ha3HAYEHUIO M BBHIMIOJIHEHUU TPeOOBaHUMN
K  MOHTaxy, OJKCIUTyaTallud  (MCIOJb30BAHMIO),  XPAHEHHUIO,  IIEPEBO3KE
(TpaHCHIOPTHPOBAHMIO) M TEXHUYECKOMY OOCIY)KMBaHUIO 3TO 000pYyJI0OBaHUE
o0ecrnieunBago: OTCYTCTBUE HEAOMYCTUMOTO PHCKAa BO3HUKHOBEHHS IOBBIIICHHBIX
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TEMIEpaTyp, MIYTOBBIX pa3psioB WM U3MYy4YEHUH, KOTOpPbIE MOTYT MPUBECTH
K TOSIBJICHUIO OIMACHOCTEH, OTCYTCTBHE HEIONMYyCTUMOIO pUCKa HpPHU MEperpyskax,
aBapUMHBIX PEKUMaX U OTKa3aX, BHI3BIBAEMBIX BJIUSHHUEM BHEIIHUX M BHYTPEHHHUX
Bo3aciicTBytomux  (aktopoB. Takke B JaHHOM  cTaThe  OMPEIEIICHO,
YTO HU3KOBOJIBTHOE 000PYI0BaHUE TODKHO OBITH pa3pab0TaHO W U3TOTOBJICHO TAKUM
oOpa3oM, 4YTOOBI OHO HE SBISJIOCH HCTOYHMKOM BO3HMKHOBEHHS TOXKapa
B HOPMAJIbHBIX U aBAPUUHBIX YCIOBUSIX PaOOTHI.

B OonbliMHCTBE  CciayyaeB, IOCIE€  MOHTaxa, 3JIEKTPOOOOpYAOBaHHE
HE TmojaBepraercs MNpoPUIAKTUYECKUM OCMOTpaM, TEXHUYECKOMY KOHTPOJIIO,
OOCITY>KMBAaHUI0O M  PEMOHTHO-TIPEAYIPEAUTEIbHBIM  MeponpusaTusM.  OJHaKo
CO BPEMEHEM C HUM IIPOUCXOJAT OTPULIATENBHBIE U3MEHEHUS. Y XYAIEHUE COCTOSTHUSA
NEKTPOOOOPYIOBaHUS  MNPUBOJUT K  HEPAIMOHAIILHOMY  HCIIOJb30BaHUIO
ANEKTPUUYECKON SHEPTrUU U TMOBBIIICHUIO YPOBHS MOXKAPHOW OMACHOCTH, &, 3HAYUT,
TpeOyeT 32 HUM CUCTEMATU3UPOBAHHOIO HAOJIIOACHUS.

B cootBetcTBUM ¢ DenepanbHbiM 3aKkoHOM OT 21 nmekabpst 1994 r. Ne 69-@3
«O moxapHOil 0Oe3omacHOCTH», MPOPUIAKTHKA TOXKAPOB — COBOKYIHOCTH
MIPEBEHTUBHBIX MEpP, HAMPABJICHHBIX HA UCKIIOYEHUE BO3MOXKHOCTH BO3HUKHOBEHUS
M0KapoB M OTPAaHUYEHUE UX TTOCIIECACTBUM.

[Tox cuctemoii MpopUIAKTUKH TOKAPHOM OIMACHOCTH AJIEKTPOOOOPYI0BAHUS
KUJIBIX W OOIIECTBEHHBIX 3/aHU TOHHUMAIOTCS PEryJsipHbIC, BBITOIHICMbBIC
1o 3a1aHHOMN porpaMme HaOIIOACHUS 3a AKCIUTYaTUPYEMBIM
AIEKTPOOOOPYIOBAHKEM, MO3BOJIAIONINE OMPENEATh €ro (HaKTUYECKOEe COCTOSHHE,
MPOUCXOAIINE B HEM TMPOLECChl M MPOTHO3UPOBATh M3MEHEHUE COCTOSHUS
MO/l BIMSIHUEM pa3nu4HbIX (hakTopoB. Takue HaOMIO/IEHHUS HEOOXOIUMBI, B MEPBYIO
ouepeib, IS AIEKTPOOOOPYI0BaHUS 0OBEKTOB C MACCOBBIM MTPEOBIBAHUEM JIFOJICH.

[ToxapHass 6e30MacHOCTh OOBEKTOB PA3IMYHOTO HA3HAYEHUS B 3HAUYUTEIHHOU
CTENIEHU ONpPEAENAeTCd COCTOSHHEM JKCIUTyaTUPYEMOTO 3JEKTpO0OOpYI0BaHUS
U DJIEKTPOYCTAHOBOK.

OCHOBHBIM  HamlpaBJ€HUEM B O0ECHEYeHUM TMOXKapHOHW Oe30MacHOCTU
AKCIUTYaTUPYEMOT'O  3JIEKTPOOOOPYAOBaHUSL SBJISIETCS MAaKCUMAJIBHO BO3MOXKHOE
CHIPKEHHE BEPOSITHOCTH BO3HMKHOBEHMS MMOXapa OT SJEKTPOYCTAHOBOK B IIEJIOM
Y OT OTJIENIbHBIX JIEKTPUUECKUX U3IEIHII.

TaM, r1e ecTh KOHTaKTHbIE COEAMHEHHUS B AJEKTPOCETSIX, MPOLIECC OKUCIEHUS
METaJUIMYECKUX TOBEPXHOCTEH DIIEKTPOKOHTAKTOB U  TOSBICHUS  JePEKTOB
HenpepbIBEH. be3 10CTaTOYHOM TEXHUYECKOM OCHAIIEHHOCTH U MOJATrOTOBIEHHOTO
nepcoHana B OOJIBIIMHCTBE CIYyYaeB HEHCIPABHOCTU DJIEKTPOOOOPYAOBAHUS MOMKHO
OOHApY>KUTh TOJBKO IO XapaKTEPHOMY 3amaxy WM OOYTJIEHHOW 3JIEKTPOU3OJIAIINH,
YTO XapaKTEPHO ISl aBAPUIHBIX TEPEKTOB yKe Ha MOKAPOOIMACHON CTauH.

Bo3HukHOBeHHE NEePEKTOB SJIEKTPUUECKUX LEMEd U IEKTPOOOOPYTOBAHUS —
ATO €CTECTBEHHBIM MPOIECC, K KOTOPOMY HEOOXOAUMO OBITh TOTOBBIMH M KOTOPOE
HEO0OXO0IMMO MPEAYNPEKIATh 3a01arOBPEMEHHO.

B Hacrosiiiee Bpemsi MOSIBUIUCH HOBbIE TEXHUYECKHE CPEACTBA, MO3BOJISIONINE
BBIBECTH  MPODWIAKTUKY TIOXKAPOB OT  DJIEKTPOOOOPYIOBAHMS B  JKUJIBIX
1 OOIIIECTBEHHBIX 3/]JaHUSIX Ha HOBBIA YPOBEHb.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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K o0cmyXuBaHWIO AJIEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaTU(UIIMPOBAHHBIC
CIEUUAIIMCTBI, HMMEIOIINE Tpynmy Mo 3JekTpoOe3onacHocTH He Hiwke I,
MOATBEPAKACHHYIO COOTBETCTBYIOIIUM YOCTOBEPEHUEM.

OOcnenoBaHnEe  3JIEKTPOYCTAHOBOK  JIOJDKHO — MPOU3BOAUTHCS  COBMECTHO
C  KBAIM(PUIMPOBAHHBIM  TIEPCOHAJIOM  DJICKTPOTEXHUYECKOTO  XO35HCTBA,
OTBETCTBEHHBIM 32 00CITY>KUBaHUE JIEKTPOOOOPYIOBAHUS 3/1aHUS.
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1. Ob6aacTb npuMeHeHUs!

Hacrosimue Meronuueckue peKOMEHIAMU ONPENEsatoT OOLue IMOJI0KEHUS
[0 OpraHM3ali NPOPUIAKTHKU TOXAPOB OT AJIEKTPOOOOPYTOBAHUS B KUIBIX
Y OOILIECTBEHHBIX 3AaHUSAX C IPUMEHEHUEM TEXHUYECKUX CPEJICTB.

Hacrosimue METOIMYECKHE pEKOMEH1alluu MpeHa3HAYCHBI
JUIsL UCIOJIHUTENBHBIX OpraHoB cyObekToB Poccuiickoit ®enepaiuu, opraHos
MECTHOTO CaMOYIIpaBJICHUS, OpraHU3alluid MO peaju3aluy MOJHOMOYMM B o0yacTu
MOKapHON O€30MacCHOCTH, a TakKe COOCTBEHHMKOB (apeHJaTOPOB) >KUJIBIX JIOMOB

(kBapTHD).
OCHOBHBIMHM 3aJlayaMU MCIOJHUTEIBHBIX OPraHoB cyOBeKTOB Poccuiickoii
denepanyn, OpPTaHOB MECTHOTO camMOyTpaBIICHUS, OpraHu3aIui,

no npo(UIAKTUKE TMOXKAPOB B JKUJIbE, SBISAIOTCS OOy4YEHHE HACEJICHUS MepaM
IO’KapHOM O€30IIaCHOCTH, OCHOBAaM I103Kapo0e€30IIaCHOTO IOBEAEHHUS, a TaKXKe
MH()OPMUPOBAHKE HACEIIEHUS O MEPAX MOKAPHOI 0€30MMACHOCTH.

Hacrosime  meTonMyeckue pEeKOMEHJAUUd MOTYyT  ObITh  IPUMEHEHBI
COOCTBEHHHKAaMHU JOMOB (KBapTHp) U apeHIaTOpaMH MOMELIEHUN I MPOBEACHUS
CaMOCTOATENIbHOM TMEPBUYHOM OIIEHKM COCTOSIHUSL TIOKapHOM  0€30MacHOCTH
HKCILUTYaTUPYEMOTO JIEKTPOOOOPYA0BaAHUS.

B Hacrosmmx MeToanyecknx peKOMEHIAUMIX N0 TEXHUYECKUMU CPEICTBAMU
npo(UIaKTUKK TOKapOB MOHMMAIOTCS alllaparbl 3aIlIUThl 3JEKTPUUECKUX LIETIEH,
TEIJIOBU3UOHHAS JUArHOCTHUKA, TEPMOUHANKATOPBI U TEPMOCUCTEMBI.

Hacrosmme MeTogudeckue peKOMEHJAMH HE SBISIIOTCS  PYKOBOACTBOM
[0 IPOECKTUPOBAHHUIO AJIEKTPOYCTAHOBOK 3JaHMM W  MOHTaXy anmnaparoB
AIIEKTPUYECKON 3aIMTHI U APYTUX TEXHUYECKUX CPEACTB.

[IpoekTupoBaHre U MOHTaX AIEKTPOYCTAHOBOK 3aHUM JIOJKEH MPOBOIUTHCA
B COOTBETCTBUU C JICUCTBYIOIIMMH HOPMATUBHBIMU JOKYMEHTAMH.

Hacrosime wMeToguyeckue peKOMEHAAIMU He SBISIOTCI HOPMATHUBHBIM
JIOKYMEHTOM.
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2. OCHOBHBIE IJIEKTPOTeXHUYECKUE NPUYHHBI M0KAPOB
OT 3JICKTPOOOOPYAOBAHMSA

[ToxxapHass 0€30MacHOCTh OOBEKTOB PA3IMYHOIO HA3HAYEHHS, B TOM YHUCIE
KWIBIX M OOIIECTBEHHBIX 3JaHUA B 3HAYUTEIBHOM CTENEHU OMpeaemseTCs
COCTOSIHUEM JKCILTYyaTHPYEMOTO 3JIEKTPOOOOPYAOBAHUS U AIIEKTPOYCTAHOBOK.

3HaHHWE TEXHUYECKHX IPUYMH IO0XKAPOB OT 3JIEKTPOYCTAHOBOK IO3BOJIET
OpraHu30BaTh A3PPEKTUBHYIO CUCTEMY MOKAPHO-TPOPHIAKTUIECKUX MEPOTIPUATHH.

K mpuunaaM noxapoB 371€KTPOTEXHUYECKOTO XapaKTepa OTHOCSATCS:

- KOPOTKOE 3aMbIKaHUE;

- IeperpysKa dJeKTPUUYECKHX IIeTIeH;

- 60JIBIIIOE TIEPEXOAHOE COMPOTUBIICHHUE;

- UICKpPEHHUE;

- JIEKTPUYECKas 1yTa;

- IEPEHATIPSKCHHUE IIEKTPUUECKON CETH.

Kpome Toro, He0OXOAMMO YUYUTHIBATH, UYTO MEPEHANPSKEHUE IIIEKTPUIECKON
ceTH, OOJBIIOE MEPEXOTHOE COMPOTHBICHUE M TEpEerpy3ka Ienu MOXKET MPUBECTH
K KOPOTKOMY 3aMBIKAHUIO, BO3HHKHOBEHHUIO JJIEKTPUYECKOW Iyrd, U HA0O0OpOT,
KOPOTKOE€ 3aMbIKAaHUE MOXET TPUBECTU K TMEPEerpy3Ke IIEKTPUUYECKON CETH,
K UCKPEHMIO, 00pa30BaHUIO JIEKTPUUECKOM JIyTH, K MEPEXOAY JIEKTPUUYECKOrO TOKA
Ha METAJUTUNYECKUE 3a3eMIICHHbIC KOHCTPYKIUH U T.1. [3].

To ectb, oqHU aBapuilHble PEXUMBI, MOTYT IMEPEXOAUTH B Jpyrue Ooiiee
OIaCHbIE OTHOCUTEJIBHO BO3MOKHOCTH BOZHUKHOBEHUS TI0KapOB.

Kopomkoe 3amvikanue

Cpean TOpUYMH TOXApOB  DJIEKTPOTEXHMUECKOTO  XapaKTepa KOpPOTKOE
3aMbIKaHUE SIBJSIETCS CaMbIM PacHpOCTPAHEHHBIM, XOTSI HEPEAKO OHO MOXKET ObITh
U CJIEJICTBHEM KaKOW-T10O0 APYyroi aBapuiHON CUTyallud B AJIEKTPUUECKOM LIETIH.

KopoTrkoe 3aMblkaHWe B O3JEKTPUYECKUX LEMAX MOXKET BO3HHKHYTH
B pe3yibTaTe 3aMbIKaHUS MEXAY (a30BbIM U HYJIEBBIM IPOBOJHUKAMH, 3aMbIKAHHS
(ha30BOrO MPOBOIHUKA Ha «3eMiio» [3].

WNHbIMM  CIIOBaMM, KOpPOTKOE 3aMBIKAHWE BO3HHMKAaeT NPU COEAUHEHUU
IIEKTPUYECKUX MPOBOJOB C HAPYLICHHON H30JIALMEN, COPUKOCHOBEHUHU MPOBOJIOB
C METAUIMYECKUMH 3a3€MJICHHBIMH KOHCTPYKLUMSIMHU 30aHUH U COOPYKEHHUH,
NIONAJaHNM HA OrOJIEHHBIE MNPOBOAA IMOCTOPOHHUX METAUIMYECKUX IPEIMETOB,
npoboe OOyrjaeHHOW WM HAapyLWIEHHOW HW30JSLMM  TMPOBOJOB U JIPYIrHX
AJIEKTPOYCTAHOBOYHBIX U3/EIIUN.

IIpu KOPOTKOM 3aMBIKAHMM MTHOBEHHO MHOTOKPATHO YBEIMYHUBAETCS CUJIa TOKA
B II€NH, MPOUCXOAUT 3HAYUTEIBHOE BBbIJCJICHUE TEIJa, 3HAYUTEIbHO BO3PACTAET
TeMIlepaTypa TOKOIMPOBOIAIIMX KW, YTO MPUBOAUT K PACIUIABICHUIO H3OJISALIMU
ANEKTPUUECKUX TMPOBOJOB M Kabeined M €€ NOCIeoyIoUIeMy BOCIIJIAMEHEHUIO.
KopoTkoe 3amMbIkaHue, Kak MpaBUIIO, COMPOBOXKAAETCS XJIOMKOM, pPACIUIABICHUEM
MeTajula MPOBOJHUKOB M BBIOPOCOM pACKAJIEHHBIX YAaCTHUIl U3 30HBI KOPOTKOIO
3aMbIKaHMs C MOCIEAYIOIIUM BOCINIAMEHEHUEM OKPYKAIOIIUX MPEAMETOB.
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HawnOonee pacnpocTpaHeHHbIE NPUYHMHBI, IO KOTOPBIM MOKET IMPOU30MTH
KOPOTKOE 3aMbIKaHUE B KBAPTHUPE, IOME, OOIIECTBEHHBIX 3AaHUSIX — 3TO MIOBPEKACHHUE
U30JISIUU. [ToBpexnenue U30JISIUU qarie BCETO IIPOUCXO/IUT
B MecCTax, I/ie MpoBoja meperudarorcsa. Takxke K MOBPEKIACHUIO H3OJALUUA MOMKET
NPUBECTU MEPEKPYYMBAHUE MPOBOAOB, CrHOaHHE MPOBOJOB IOJ OCTPBIM YIJIOM,
NOBPSKJICHUE HW30JIAIMU TPOBOJOB MPH MPOBEJACHUUM PEMOHTHBIX padoTr [4].
M3onsmuio MOTYyT TOBPEAMTH TPHI3YHBI WM JOMAlllHUE >KUBOTHbIE. Emie onHa
MPUYMHA KOPOTKUX 3aMbIKAHUM — MEPErPeB U, KaK CJIEICTBUE, pa3pyIllICHUE N30SI,

HcrounnkaMu 3aXKUraHuss TpPU KOPOTKHUX 3aMBIKAHUAX MOTYT SIBJISITHCS
packajieHHble (TopsllME€) 4YacTUIbl M KAl MeTajula TpH  pacIUIaBICHUU
B aBapUUHBIX PEXKHUMAX SKWJI TPOBOAOB (kalOenmed) WM NOpuU pa3pylICHUU
AIEKTPOIPUOOPOB.

Ilepezpys3ka rnekmpuueckux cemei

CoBpeMeHHBIE KBApTHUPBI M JIOMA HACBIIIEHBl MHOXECTBOM JJIEKTPUYECKUX
npudopoB. YacToll NpPUYMHON BO3HUKHOBEHHS IOKAPOB SBISETCA INEperpyska
AIEKTPOCETEN.

[leperpy3koi Ha3bIBAETCS TAKOE SBJIEHUE, IIPU KOTOPOM B DJIEKTPUUYECKON CETH
BO3HUKAIOT TOKOBBIE HAIPY3KH, IPEBBILIAOIINE JUIUTEIBHO JTO0IIYCTUMBIE.

Hauboinee yacToii mpruunHOM, BRI3BIBAIOIIEH MEPETPY3KY IEKTPUUECKUX Tenei
B ’KWJIbIX U OOLIECTBEHHBIX 3/1aHUAX, SBJISETCS BKIIOUEHHUE B AIEKTPUUYECKYIO CETh HE
OPEIyCMOTPEHHBIX pPacyeTOM MOUIHBIX MOTPEOUTENECH AJIEKTPOIHEPTUU  WIIU
BKJIFOUEHUE B OJHY PO3ETKY HECKOJBKO OBITOBBIX MPUOOPOB OOJIBIION MOIIHOCTU
OJIHOBPEMEHHO.

B pesynbrare mneperpy3kud NpoOBOAA HArpeBarOTCs, BBIAEISETCS OOJBIIOE
KOJIMYECTBO TEIUIA, MOTYT IUIABUTHCS KUJIbI IPOBOJIOB — ATO MOXKET CTATh MIPUYUHON
KOPOTKOTO 3aMBIKaHHUsI, BOSHUKAIOT UCKPBI M KaK CIIeACTBUE TOXkap [5].

bonvuwioe nepexoonoe conpomuegnenue (n10xoi KOHMAaKm)

Bosnbiioe mnepexogHoe COMPOTHUBJICHUE — O3TO CONPOTUBICHUE YyyacTKa
AIEKTPUUYECKOM IIETIH B MECTE COSAMHEHUS OTACIIBbHBIX 2JIEMEHTOB (MECTa COSTUHECHUS
MPOBOJIOB, TIOJICOEAMHEHUSI UX K DJIEKTPONPUEMHHUKAM, KOHTAKTHBIM dJIEMEHTaM U
T.I.) B KOTOPBIX, MPH HEMPABWIHHOM HMX HCIIOJIHEHHH, COTPOTUBIICHUE BHIIIE IO
CPaBHEHHIO C COMPOTUBIICHUEM AJIEKTPUUECKOM LEMH A0 3THUX YYACTKOB U MOCIIE HUX
[3].

HaunbGonee yacTo Gosbliine mepexoaHble COMPOTUBICHUSI BOZHUKAIOT B MECTax
COCIIMHEHUS TPOBOJIOB MEXIy COOOM, KOTr/Ja BMECTO IMAalKH, CBapKH, OMPECCOBKHU
WIM 32KUMOB TOJ] OOJNTHI MPUMEHSIOTCS CKPYTKH TPOBOJOB (OCOOCHHO OIacHa
CKpPYTKa MTPOBOJIOB C aTFOMHHUEBBIMU U METHBIMH JKHJIAMH ), B MECTaX ITOKIFOUCHUS
MpPOBOJOB K  ammaparaM 0e3 CHelUaJbHBIX 3aXUMOB M  HAaKOHEYHUKOB,
B BBIKJIIOUATEIIAX, IITENCENIBbHBIX pazbeMax (pO3eTKax, BHJIKaAX) Ha KOHTAKTHBIX
AJIEMEHTaX MPU CHIKEHUU MPUIaraeMbIX JJIsl BKIIOUCHUS YCHIIMM, HEIOBKIIOUEHUSI,
MOATOpPaHUs W T.M., B MECTaX KOHTAKTOB, BBIMOJHEHHBIX C MOMOIIBI PEe3bOOBBIX
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COCIMHECHUN B 3JIEKTPOOOOPYIOBAaHWHU, B KOTOPOM B TIpOIlecce pabOThl MPOU3OIILIO
ocJia0JIeHre KOHTAKTA.

HemocpencTBeHHBIM HCTOYHHUKOM 3a)KUTaHUST B OTOM CIIydae MOTYT OBITh:
AJIEMEHTHI DJICKTPOYCTAHOBOK, HArpeThle JO BBICOKOW TEMIIepaTyphl TEIIOM,
BBIZICJICHHBIM ~ DJIEKTPUYECKMM TOKOM B MecTe OOJBIIOTO  TEPEXOTHOTO
CONMPOTHUBJICHUS;  JJCKTPHYCCKHE  HMCKPhI WJIM  YaCTHIBI  PaCIUIABJICHHOIO
W HaKaJICHHOTO METalllla, BO3HHMKAIOIIHEC B MECTE «ILJIOXOT0» JJICKTPHUECKOTO
KOHTAKTA.

Kpome Toro, 00bII0e MEpEeX0THOEC COMPOTHBICHUE MOXKET OBITh MPUYHUHOM
BO3HMKHOBEHUS KOPOTKOTO 3aMBIKAHHS.

Hckpenue (0yz060it npoooit)

Uckpenue (myroBoid mpoOoOil) B IJIEKTPOYCTAHOBKAX — OTO BechbMa
pacnpoCcTpaHEHHOE SBJICHUE U MPOUCXOIUT KaK MPU HOPMAIIBHON paboTe OTACIBHBIX
MOTPEOUTENIC AIEKTPUUECKON HSHEPruM, 4dalle BCEro MNPUOOPOB HUMEIOIIUX
KOJUICKTOPHBIN 3JICKTPOIBUTATEIh MPU HETUIOTHOM TMPUJIETAHWH K HAM IETOK, Tak
U B aBapUHOM pPEXKHUME PaOOTHI 3JIECKTPONPHUOOPOB, B MECTaX HEKAUYECTBEHHOTO
NPUCOCIWHEHNUS  TPOBOAOB K  TMOTPEOHMTENsIM  DJIEKTPUYECKOH  DHEPTHH,
IpPU CONMPUKOCHOBEHUU OTJACIBHBIX YYacCTKOB IPOBOJIOB MEXIy COO0OM wiu
C 3a3¢MJICHHBIMU KOHCTPYKITUSIMH U T.1. [3].

[Ipyu wuckpeHurn MPOUCXOAUT OOpa30BaHWE HCTOYHMKOB  3a)KUTAHUS,
o0JaaroNMX YHEPTUEH U TEMIIEPaTypOil JOCTATOYHBIX JIJIsi BOCIIAMEHEHHS] MHOTHX
TOPIOYUX BEIIECTB U MaTEPUAJIOB.

HckpoBoit paspsisi MOKET 0O0pa3oBBIBATHCS MPHU U3JIOME Kb Kabemns u3-3a
YCTAJIOCTU METallla, pa3pbiBa MPOBOJHUKA TPH YPE3MEPHOM PACTSHKEHUU Kabes,
MO0 TPU TOBPEKICHUHN JKUJIIBI TTOCTOPOHHUM TIPEAMETOM. B TOBpekIEHHON Kuje
BO3HHMKAET MaJbIii 3a30p, MPOOMBAEMbIM pPabOYMM HAMPSHKECHUEM, ITOITOMY TOK
M0 TaKOMy KaOelo MPOJIOJKAET MPOTEeKaTh, U OCTAETCA OJM30K K HOMUHAIBHOMY
3HAYCHHUIO. B 3a30pe BO3ZHUKAET TyrOBOW pa3psi, COMPOBOXKIAOIIHICT HHTCHCUBHBIM
BBIICIICHUEM TeIlJIa, YTO MPUBOIUT K JAIbHEHIIIEMY pa3pyIICHUIO U30ISAIUN KaOemsl U
€ro BO3TOPaHHUIO.

Idnekmpuueckan oyza

DnekTpuyeckas ayra oopasyercs B pe3yJbTaTe YCTOWYUBOTO AJIEKTPHUUECKOTO
paspsiga MEeXIy ABYMS METATUYECKUMHU DJIEMEHTAMM JJIEKTPUUECKOW YCTaHOBKH,
UMEIOIUMH Pa3HbIe TOTEHIMANIBI. B 35ieKTpruecKol ayre mpoucXoauT MHTECHCUBHAS
MOHM3allMS Ta30BOTO MPOMEXKYTKA, TUIABJICHHE U TopeHue Mmertamia. Kpome Ttoro,
MPOUCXOUT HMHTCHCHUBHOE pPa30phI3TUBAHUE PACIUIABJICHHBIX YacTHI[ MeTajlia,
UMCIOINX OOJIBIIION 3armac TEIUIOBOM HHEPruu, KOTOpHIC IOmajas Ha TOPHYHC
MaTepHayibl, MOTYT 3aXedb HX. OJJCKTPUYECKas Jyra HMEET OYCHb BBICOKYIO
temmnepatypy (1500-4000 °C) u MOKET BOCIUIAMEHUTh MPAKTUUYECKH JIFOOOM roprounit
MaTepuai, COMPUKAcasCh C HUM HETOCPEICTBEHHO, a TaK)Ke MOCPEICTBOM JTyYUCTOU
TEILJIOTHI.
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YceronumBas — JJEKTpUYECKas  JAyra HMHOTAA  MOXET  BO3HHKAaTh B
anekTponpoBoaax. IIpu anekTpudeckor Ayre no HensM MpOTEKAOT TOKA KOPOTKOIO
3aMmblkaHus. [loaToMy npu 0Opa3oBaHUU JEKTPUUYECKON TyTH B ABAPUIHOM PEKHUME
B 3JIEKTPUYECKOM LIEMH BO3HUKAIOT BTOPUYHBIE (MOOOYHBIE) SIBJIICHUS, XapaKTepPHBIC
JUIS1 KOPOTKOTO 3aMbIKaHusl. B cirydasix, He MpelyCMOTPEHHBIX HOPMAJIBHBIM PEKUMOM
DKCILTYaTALMK MIEKTPOYCTAaHOBOK, BOSHUKHOBEHUE JIEKTPUUYECKOM AYTH Yalle BCEro
IPOHCXOJUT ITPH KOPOTKOM 3aMBIKaHUH [ 3].

Ilepenanpsasicenue 6 31eKmpuiecKkonl yenu

[lepenanpspkeHre MOXKET BO3HUKAaTh: IPU KOPOTKUX 3aMbIKAHUSX; MPHU
MOMaJaHUK «BBICOKOT0» HANPSDKEHUs HAa HHU3KOBOJBTHBIE CETH; MPU TPO3OBBIX
paspszax; 3IEKTPOMAarHUTHOW UHIYKIIUU U JIp.

[losxapHasi OmacHOCTh MEpPEHANpPSDKEHHUS, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBUHM, MOXET TPOSBISATHCS B  CIEAYIOMIEM: TOBBIIICHHH BEPOATHOCTH
BO3HHKHOBEHHUSI KOPOTKOTO 3aMBbIKaHUS; YBEIMYEHUH TOKOBOW HArpy3Kd Ha
OTJENBHBIX y4YacTKax »dJCKTPUUECKON IMemd M BO3MOXXHOCTH BO3HUKHOBEHUS
Neperpy3Ku; MOBBIIIICHUH TEIJIOBBLICIICHHUS B AIEKTPOHArpeBaTeIbHBIX YCTPOMCTBAX;
MOBBIIIICHUH BEPOSITHOCTH BO3HUKHOBEHHSI aBAPUHHBIX PEKUMOB B AJIEKTPOIPUOOpax
[3].

Henpasunvnaa kcnayamayus, KOHCMPYKMUGHbIE HEOOCMAMKU U
HEeUCnPAGHOCMU IJ1IeKMPOU30eIUl

[ToxxapHast 0e30MacHOCTb  3JJEKTPUYECKUX IMPUOOPOB  HaIlpaBl€HAa Ha
o0ecrnieyeHre MpakTUIeCKOH HEBO3ZMOKHOCTH 3aropaHusi, Kak cCaMoro U3Jemus, TaKk U
OKpyXXaoIlled ero cpeabl, UTO JODKHO OOECHeurBaThCsi  KOHCTPYKLUEH
AJIEKTPOINIPUOOpPa, BHIOOPOM  KOMIUICKTYIOIIMX M3JEIUH W MaTepualioB ¢
TEMIEPATYPHBIMH XapaKTEPUCTUKAMH, COOTBETCTBYIOIIUMHU TEIJIOBOMY PEKUMY
paboTsl. [Ipu 3TOM XapakTeprucTUKaMHU MOKapOOE30IMaCHOCTH SBIISETCS COOTBETCTBHUE
TEMIEpaTypbl Ha OCHOBHBIX JJIEMEHTaX JJEKTPHUECKOTO MpuOOpa TOMyCTUMBIM
3HAYEHUAM, KaK B paboyeM, TaK U B aBaApUIHOM peKUME €ro paboThl.

Bo3HUKHOBEHHE TOXApOB OT OJCKTPUUECKUX MPUOOPOB MOXKET OBITh
OOyCIIOBJIGHO: ~ KOHCTPYKTMBHBIMH  HEAOCTaTKaMH,  HapyIIeHHMEM  TPaBUI
AKCIUTyaTallMM; HEKAueCTBEHHBIM HHEProcHa0KeHHEM (pe3KUMH KoJeOaHUSIMHU
HAOpsDKEHUST B DJIEKTPUYECKOW CETH, YTO MOXKET NPUBECTH K BO3HHUKHOBEHHIO
aBapUIHBIX PEKUMOB).

OCHOBHBIMHU PUYMHAMU BO3HUKHOBEHUS MOKAPOB OT 3JIEKTPUUECKUX U3ACTUI
SBIISIIOTCA: KOPOTKOE 3aMblkaHME B NpuOOpax MW IIHypax NHUTaHUs, OOJIbIIOE
NEPEXO0IHOE CONPOTUBIICHHE, TIEPErpy3Ka, NCKPEHUE, HapyLIeHHE TEIJIOBOIO PeKUMa
paboTel  3nekTporpubopa  (YXYAIIEHHBIM  TEIIOOTBOJ),  HEMOCPEICTBEHHOE
CONPUKOCHOBEHHWE HArpeThIX TIOBEPXHOCTEH DIEKTPONPHOOPOB C TOPHOYUMHU
MaTepuaiaMH;  BO3JCHCTBHME  TEIJIOBOTO  M3IydeHUs mpudbopa (Hampumep,
aeKTpooOOrpeBarTesisi) Ha TOpHOYHE MaTepuasbl, BBUICT PACKAJCHHBIX YAaCTHII,
00pa3oBaBIIMXCS B pe3yIbTaTe aBapuiiHOTO pexxuma [3].



19

3. Opranusanus NpoPpuIaKTUKH MOKAPOB

3.1. O01mue noJI0KeHus

C 1 wmapra 2023 r. BCTynWwIO B  CWIYy  IOCTaHOBJICHHE
[TpaButensctBa Poccuiickoit ®eneparmu ot 24 oktsOps 2022 r. Ne 1885
«O  BHeceHMH  u3MeHeHMl B IIpaBuia  NPOTHUBOIOXKAPHOIO  pEKMMA
B Poccutickoit @enepanumny.

[IyHkT 2 yKka3aHHBIX W3MEHEHUH BBOIUT B [IpaBuia mnpoTHBOIOKAPHOTO
pexuma B Poccutickoit @eneparuu (manee — I[I1P) HoBbIl myHKT 2.1 ciemyroriero
coaepkanusi «PykoBoAauTenp OpraHu3ali OOECIIEUMBACT SKCIUIyaTAlMIO 3IaHMM,
COOpPY’KEHHI B COOTBETCTBUU C TpeboBaHUsIMU DenepanbHOro 3akoHa « TexHuueckuit
permaMeHT o TpeOOBaHMSIX MOXKApHOM Oe30macHOCTH» U (WJIM) IPOEKTHOM
JOKYMEHTALUN.

C 7 suBapsa 2023 r. Bcrynwid B cuiy lIpaBuia TeXHUYECKOM 3KCILTyaTalluu
ANIEKTPOYCTAHOBOK TMOTpeOUTENe siekTpuueckod »sHeprun (mamee — IITDI),
YTBEP)KICHHBIE TpukazoM MumdHepro Poccmm Ne 811 or 12.08.2022
«O0 yrtBepxkaeHun IlpaBui TEXHHUYECKOM HKCIUTyaTallMM 3JIEKTPOYCTAaHOBOK
NOTPEOUTENEHN NMEKTPUUECKON IHEPTUN.

B coorBerctBum ¢ nmynkrom 3 IITD TexHuueckas dKcIuryaTanus
JJIIEKTPOYCTAHOBOK ~ BKJIFOYA€T, B TOM 4YHUCJIE, KX PEMOHT M TEXHHUYECKOE
o0OcITy>)KMBaHHE.

B cootBerctBum ¢ nyHkroM 7 IITO, mpu skciuryatanuu 3JIEKTPOYCTAHOBOK
NoTpeOUTENh TaKXKe JODKEH OOECHeuMTh: COJAEPKAHHUE JIIEKTPOYCTAHOBOK B
UCIPAaBHOM COCTOSTHUM U UX O€30MACHYI0 HKCIUTyaTal[1I0; IPOBEICHIE TEXHUUYECKOTO
OOCIIy’)KMBaHUSI U PEMOHTa 3JIEKTPOYCTAHOBOK B IIEJIAX MOJJCPKAHUS UCIPABHOIO
COCTOSIHMSI M O€30MacHOM  JKCIulyaTalluM  3JIEKTPOYCTAHOBOK;  HaJU4ME,
UCIIOJB30BAaHUE U TMOAAEP)KAHUE B  AKTyaIbHOM COCTOSIHUM  TE€XHUYECKOU
JNOKYMEHTAIMU, HEOOXOIMMOM JJIs SKCIUTyaTallii 3JIEKTPOYCTaHOBOK.

B coorBerctBun ¢ myHktoM 8 IITD s HEMOCpPEICTBEHHOTO BBINIOJIHEHUS
00s13aHHOCTE MO OpraHu3aluy SKCIUTyaTallid 3JIEKTPOYCTAaHOBOK PYKOBOJUTEIb
notpedutenss  (3a  HMCKIOYEHUEM  HHJMBHUAYAIbHBIX  NpEeANpHHUMATENeH
1 (PU3MYECKUX JIUI]) OPraHU3aLUOHHO-PACTIOPSIAUTENbHBIM IOKYMEHTOM Ha3HAYaeT U3
yucia  aJAMMHUCTPATUBHO-TEXHUYECKOTO  IEpCOHaja  NOTpeduTens  JULO,
Ha KOTOPOE BO3JIOKEHBI 003aHHOCTH 10 OpraHU3al[iy TPOBEIECHUS BCEX BUI0B padoOT
B 2JICKTPOYCTaHOBKAX MOTPEOUTENs (Jjajiee — OTBETCTBEHHBIN 3a AJIEKTPOXO03AHCTBO),
U ero 3aMmectutens. B ciydae ecnu nmotpeOuTelb, OCYIECTBISIONINN SKCILTyaTal[io
AIIEKTPOYCTAHOBKH, ABJISETCA VH/MBUAYAJIbHBIM IPEANPUHAMATETIEM,
O0S13aHHOCTh MO OPraHM3alMM JKCIUTyaTallid 3JIEKTPOYCTAHOBOK, OpraHU3aluu
IPOBEJCHUS BCEX BUAOB pabOT B AJIEKTPOYCTAHOBKAX BO3JIaraeTcsi HEMOCPEICTBEHHO
Ha TaKOr0 MHAWBHUAYAJIbHOTO MPEINPUHUMATENS.

VYuutsiBas TpeboBanus nmyHkra 8 [1T3, opranuzanuio npouiakTUKU OKapOB
OT DJKCIUIyaTUPYEeMOTro 3JIEKTPOOOOPYAOBAHMS PEKOMEHIYETCS BO3JIOKHUTh Ha
OTBETCTBEHHOTO 3a AJEKTPOXO3AMCTBO WM HA HHIAUBUAYAIBHOTO MPEAITPUHUMATES,
HEIMOCPEJICTBEHHO SKCILUTYaTUPYIOIIETO AJIEKTPOYCTAHOBKHU, a i (GU3UUECKUX JIUIL] —
HEIMOCPEICTBEHHO Ha (PM3UUECKOE JIUI0, SKCILUTYaTUPYIOILIEE ANEKTPOYCTAHOBKH.


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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B cootBercTBru ¢ myHKTOM 9 IITO Ha OTBETCTBEHHOTO 3a 3NEKTPOXO03AKCTBO
JOJKHBI OBITH BO3JIOKEHBI MOJTHOMOYHUS MO OpPraHM3aIMH pa3pabOTKU U BEIECHUIO
JOKYMEHTallMd 10 BOMNPOCAaM OpPraHu3ald JKCIUTyaTallud 3JEKTPOYCTaHOBOK
U ee TmepecMoTpy (aKkTyaim3aiuu); OOCCIEUYCHHWIO BBIMOTHEHUS pPEMOHTa U
TEXHUUYECKOTO OOCITYKHBaHUS 3JICKTPOYCTaHOBOK.

B cootBerctBUUM ¢ myHkTtoMm 14 IITD, nmorpedurtens NOMKEH OpraHU30BaTh U
OCYILECTBJISITh KOHTPOJIb COCTOSIHUSI €r0 JJIEKTPOYCTAHOBOK, OCHOBAHHBIM, B TOM
quclie, Ha pe3yJbTaTaXx OCMOTPOB. BhIsBIIEHHBIE 1T0 PE3yJIbTaTaM KOHTPOJIS 1eheKThI
000pyZ0BaHUs, YCTPOMCTB 3JEKTPOYCTAHOBOK JOKHBI (DUKCUPOBATHCS B KypHAJe
ne(eKTOB ¢ ONpeIeICHUEM OTBETCTBEHHBIX 32 YCTPAHEHHE JIUI] M CPOKOB YCTPAHEHUS
nedexToB.

B cootBerctBun ¢ mynkrom 23 IITD mnorpebutens nomKeH 00eCHeYUTh
IIPOBEICHHE TEXHUYECKOTO OOCITYKUBAHHS U PEMOHTOB O0OPYIOBAHUS U YCTPOMCTB
ANEKTPOYyCTaHOBOK.  OObEM  TEXHUYECKOTO  OOCIyXUBaHUS W  IJIAaHOBO-
NPEAyNpPEAUTENbHBIX ~ PEMOHTOB  AJIEKTPOYCTAHOBOK  JOJDKEH  ONPENEsThCA
HEOOXOJIMMOCTBIO MOJIJIEPKAHUS UCIPABHOCTH U oOecredeHus: 0€30macHOi pabOThI
AIEKTPOYCTAHOBOK.

B coorBerctBunm ¢ mnyHkrom 27 IITO y mnorpeburens B OTHOLIEHUU
AKCIUTYaTUPYEMBIX MM 3JIEKTPOYCTAHOBOK JIOJDKHA OBITh B HAJUYMM CIEIyIOLIas
TEXHUYECKasi JOKYMEHTALUS:

CXEMBI AJIEKTPUUECKUX COCIMHEHUN U TEXHOJIOTMYECKUX CUCTEM, B TOM UYHCIIE
HOpMaJIbHbIE (BpPEMEHHbIE HOPMaJbHBIE) CXEMbl DJIEKTPUYECKUX COCTUHEHUN
3JIEKTPOYCTAHOBOK NOTPEOUTEIS;

KYpHJIbI ydeTa JJEKTpPOOOOpYAOBaHUS C TEPEYUCIEHUEM OCHOBHOIO
AJIEKTPOOOOPY/IOBaHUS W C YKa3aHUEM €ro TEXHUYECKMX JIaHHBIX, a TaKke
MIPUCBOCHHBIX €My WHBEHTAPHBIX HOMEPOB.

B coorBerctBun ¢ mynkrom 30 IITD, Bce u3aMeHEeHUsI B AIEKTPOYCTAHOBKAX,
BBITIOJIHEHHBIE B MPOLIECCE AKCILTYyaTAlMK, JOJDKHBI OTPAXAThCS HA AJIEKTPUUYECKUX
(TEXHOJIOTMYECKUX, MCIOJHUTEIBHBIX) CXEMaX U 4YepTekax 3a MOANHCHIO
OTBETCTBEHHOTO 32 JJIEKTPOXO3SHUCTBO C YKa3aHUEM €T0 JOHKHOCTHU U 1aThl BHECEHUS
U3MEHEHMUS.

Ha ocnoBanum nynkta 31 IITD  cooTBeTcTBHE  3IEKTPUYECKUX
(TEXHOJIOTMYECKUX) CXeM (YepTexkeil) (aKTHUeCKMM SKCIUTyaTallMOHHBIM JIOJKHO
IIPOBEPATHCS OTBETCTBEHHBIM 3a 3JIEKTPOXO3SMCTBO HE PEXE OMHOIO pasa B 3 rojaa
C OTMETKOM Ha HHUX O JaTe IMPOBEPKH, YIOCTOBEPEHHOW €ro MOAMMUCHIO.
[Ipy HECOOTBETCTBUU JJIEKTPUUYECKUX (TEXHOJOTMYECKUX) CXeM (uepTexen)
(haKTHYEeCKUM HKCIUTyaTallHOHHBIM OTBETCTBEHHBIM 3a 3JIEKTPOXO3SIMCTBO JIOJDKEH
OBITH 0OecTIeueH epecMoTp (aKTyaIn3alusi) yKa3aHHbIX cXeM (depTexeit).

IIynkr 8 n3menenuit B IIIIP BBoAUT B Hero HOBbIM MyHKT 17.1 cnenyromiero
conepxxanusi: «PykoBoauTenb opraHu3aludyd OOECNeYMBAeT BEIEHHE M BHECEHHUE
uHpoOpMalMu B OKypHaJI DOKCIUTyaTallkd CHCTEM MPOTHUBOMOXKAPHOM 3allUTHI.
JlomyckaeTcsi BeleHHE >KypHala HKCIUTyaTallii CUCTEM MPOTUBOMOKAPHOM 3aIUTHI
B AJIEKTPOHHOM BH/IE.


https://docs.cntd.ru/document/565837297#6520IM
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dopMa BeACHUS KypHaja SKCIUTyaTallid CUCTEM MPOTHUBOMOKAPHOM 3aIUTHI
OIPEAENSIETCS PYKOBOJUTENEM O00BEKTA 3aIUTHD.

C umenpio obecrieueHust Oe3aBapuitHON PabOTHI  ANEKTPOOOOPYIOBAHUS
OTBETCTBEHHOMY 3a 3JIEKTPOXO3SIICTBO Ha OOBEKTE 3AIUTHI PEKOMEHIYETCS BECTU
ypHaJ, B KOTOPOM YKa3bIBaIOTCS:

epeyeHb KOHTPOJIUPYEMOTO 3IEKTPOOOOPYAOBAHNUS;

JlaTa MPOBEPKU COCTOSHUS MOKAPHOM O€30M1aCHOCTH IEKTPOOOOPYI0BAHUS;

pe3ysbTaThl MPOBEPKH COCTOSHUS €ro MOXAapHOH O€30MacHOCTH, W3MEHEHHUS
COCTOSIHMSI TIOXKApHOM 0€30IacHOCTH  3JEKTPOOOOPYAOBaHUS IO CPaBHEHUIO C
pe3yJibTaTaMu IpeablIyLel IPOBEPKY;

OPEIIPUHATBIE MEpPbl IO MOBBIIICHUIO YPOBHS IOXApHOW 0€301acHOCTH
(mpoduitakTHYECKHE MEPONPUATHS, TEXHUYECKOE 00CITYKUBAHUE, PEMOHT, 3AMEHA).

®opma BEJICHUS KypHaia pOo(UITAKTHIECKIX OCMOTpPOB
AIEKTPOOOOPYIOBAHUS OIPEAEIAECTCS PYKOBOAMTENIEM O0BEKTa 3amuThl. Benenue
KypHaja  NPOPUIAKTUYECKUX  OCMOTPOB  BJIEKTPOOOOPYHOBAHMS ~ MOXKET
OCYUIECTBIISITHCS B AJIEKTPOHHOM BHUJIE.

OTBETCTBEHHOMY pEKOMEHJIYETCSl COCTaBUTh TIpaduK MNPOPUIAKTUYECKUX
OCMOTPOB 3JIEKTPOOOOPYAOBAHHUS.

IlepnonnuHOCTB IIPOBEICHUS npopUIaAKTUIECKUX oOcieoBaHui
PEKOMEHIYETCSl YCTAaHOBUTh B 3aBUCUMOCTH OT COCTOSIHMSI OOBEKTa WU CTENECHU
OTBETCTBEHHOCTH, HO HE pexe | pasa B roz.

PexkoMeHayeTcss MpOBOAUTH BHEIUIAHOBOE MPO(UIAKTHYECKOE O00CIIEJOBaHHE
OTJEJIBHBIX 3JIEMEHTOB 3JIEKTPOOOOPYNOBAaHUS IOCIE KaXXJOTO WX PEMOHTa WU
3aMEHBI.

Pe3ynbTaThl BHEMJIAHOBOIO OOCIIEAOBAHUS 3aHOCITCS B JKypHal C yKa3aHUEM
MPUYUHBI 00CTIEIOBAHUSI.

Pekomennyercs mepen MNPOBEACHUEM OYEPEAHOIO WM  BHEIJIAHOBOTO
oOcne0BaHUsl O3HAKOMHUTBCS C JAHHBIMU MpeAbIayliero oOciaeAoBaHus. ITO
MO3BOJIUT MPOCIEANTh JUHAMUKY MOXKAPHOU 0€30MacCHOCTU 3JEKTPOOOOPYAOBAHUS U
CBOEBPEMEHHO MPEJOTBPATUTD MOKAPOOTACHYIO CUTYALUIO.

B cootercTBuu ¢ mynktom 37 I1TO norpebutenem I0IKHBI OBITH COCTABIEHbI
U YTBEP>KICHBI PyKOBOJUTENIEM WJIM UHBIM YIIOJTHOMOYEHHBIM JIULIOM MOTPEOUTENS -
IOPUIMYECKOTO JIMLa (MOTpeOuTeNeM - MHAWBUIYAIbHBIM MpEANpPUHUMATENIEM WIN
bu3nIecKuM JIUIOM) TpapuKH OCMOTPOB M 00XO0JIOB OOOpYIOBaHMS, 3IaHUM
U COOPY>KEHUH AJIEKTPOYCTAHOBOK MOTPEOUTEIIS.

HenocpeactBeHHo  mpoduIakTUYECKHMT  OCMOTP  3JEKTpOooOOpyAOBaHUs
OPOBOAUT KBAJIM(UUMPOBAHHBIN CIEUMATUCT OOCTY)KMBAIOLEH OpraHu3aluu
COBMECTHO C OTBETCTBEHHBIM 32 HJIEKTPOXO3UCTBO Ha OOBEKTE.

Bce onepanmu ¢ 3nekTpoo0opyAoBaHUEM (MOHTaX aIllapaToB 3JIEKTPUUECKOM
3allUThI, TEPMOMHAUKATOPOB, TEPMOCHUCTEM, MNPOPUIAKTUYECKOE OOCITYKUBAHUE,
PEMOHT, 3aMe€Ha) JOJDKHBl MPOBOJAUTH KBAIU(UIMPOBAHHBIE  CIELUAIUCTHI
oOcy>KrBaroUIel OpraHu3aluu.
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3.2. lIpopunakTuyeckue MepoONpPUATHS

K mnpodunaktndeckum MEpONPUITHAM TIO MPEAYNPEKICHUIO TIOKapOB
OT 3JEKTPOOOOPYIOBAHHUS KUJIBIX U OOLIECTBEHHBIX 31aHUM CIIEAYET OTHECTH:

- IEPUOJMYECKH KOHTPOJb COCTOSHUS M pabOTOCIOCOOHOCTH amnmnaparoB
3aIUTHI JIEKTPUYECKOH CETH;

- IPUMEHEHHE TEPMOUHIUKATOPOB U MEPUOJNUECKUN KOHTPOIb UX COCTOSTHUS;

- IPUMEHEHNE TEPMOCHUCTEM,;

- IEPUOINYECKOE MIPOBE/ICHUE TETMJIOBU3UOHHOM JMarHOCTUKH
HKCILTYaTUPYEMOTO 3IEKTPOOOOPYI0BAHUS;

- KOHTPOJIb COCTOSIHUS UCIOJIb3YEMbIX 3JIEKTPONPUOOPOB, FIEKTPOIPOBOAKU U
AIIEKTPOYCTAHOBOYHBIX U3/ICIUH.

Ilpumenenue mepmounHouKamopos

Ilepen  mepBHUYHOM  YCTAaHOBKOM  TEPMOMHAMKATOPOB  HA  BJIEMEHTHI
AIEKTPOOOOPYIOBAHUS HE00X0AUMO COOCTBEHHHKY AIEKTPOYCTAHOBKHU
WIM  JKCIUTyaTUpPYIOUIEH  opraHu3aluMu  pa3paboTaTh  HPOEKT  MOHTaxKa
TEPMOUHJIUKATOPOB C YKa3aHUEM TOUYEK UX MOHTAXka U TUIIOB.

[TpoexkT MOHTa)ka TEPMOUHANKATOPOB PEKOMEHYETCSl BKJIIOUUTH B MEPEUCHBb
OCHOBHOM TEXHUYECKON JOKYMEHTAIMH 3AIIHAIIAEMON 3JIEKTPOYCTAHOBKHU.

[IpoekT MoOHTaxka TEPMOUHIMKATOPOB CTAHOBUTCA YACThIO MPOECKTHOMN
nokymeHTanuu. B coorBercTBuu ¢ nmyHkrom 2.1 TII1P, BBeileHHBIM MOCTaHOBICHUEM
[IpaButensctBa Poccuiickoit deneparuu ot 24 oktsaops 2022 roma Ne 1885,
IKCIUTyaTaINIo 3/JaHUi B COOTBETCTBUM C TPEOOBAHUSIMH MPOEKTHON JOKYMEHTAIIMU
oOecrieuynBaeT pyKOBOJIUTEIh OpraHU3aIIUH.

[Ipu mnocnenyroomeM MNPOBEJEHUHM  PEMOHTHBIX pabOT ¢  3aMEHOM
TEPMOUHIUKATOPOB HEOOXOJAMMO OCYIIECTBIATh B COOTBETCTBUU C TPEOOBAHMSIMH,
pa3pabOTaHHOTO MPOEKTa MOHTAXKA.

VY cTaHOBKY TEPMOMHIUMKATOPOB JIOJKEH MPOU3BOIUTH MEPCOHAN, TONMYILIEHHBIN
K paboTe B JEWCTBYIOIIUX 3JEKTPOYCTAHOBKAX, UMEIOIIMK HEOOXOIMMbIE 3HAHUS U
HaBBIKM MOHTa»Xa TEPMOUHIUKATOPOB.

MoHTaX TEPMOMHAMKATOPOB, CIEAYyEeT MPOU3BOAUTH Ha OTKIIOYEHHOM
ANEKTPOOOOPYI0BaHNHU (HAIIPUMED, BEIBEIEHHOM B PEMOHT, PY NEPUOIUYECKOM HIIH
BHEIUIAHOBOM TEXHUYECKOM OOCITy)KMBaHUU M T.1.) ¢ coOmoaennem [IpaBun
10 OXpaHe TPY/ia MPHU SKCIUTYaTAIUU JIEKTPOYCTAHOBOK.

TepMoUHIUKATOPHI, IPEUMYILIECTBEHHO, CIEIYET pa3MellaTh Ha KOHTAKTHBIX
COEIMHEHUSAX U KOHTAKTaX pPaclpelesIUTeNIbHbIX YCTPOUCTB; JOMMYCTUMO pa3MeEIlCHHUE
Ha KOpIycaX HEKOTOPOro JJIEKTPOOOOPYJIOBaHUS, a TaKKe HHBIX dJIEMEHTax
AIEKTPOYCTAHOBOK.

TepMouHIUKATOPBI HEOOXOAMMO pa3MeNIaTh TaK, YTOOBI OHU OBLIM XOPOIIO
BUJIHBI TIPU  BU3YaJbHOM KOHTPOJIE€ COCTOSIHMSI TOKapHOM  0e30macHOCTH
AJIEKTPOOOOPYIOBaHUS, B YACTHOCTH, TEPMOMHAUKATOPHbIE HAKIEHKHU CIIEIyeT
pa3Meniatb TakuM o0pa3oM, YTOObI TEPMOMHIMKATOPHBIE METKH TeMIIepaTypHOIl
IIKaJIbl  ObUIM  XOPOIIO BHUJHBI TIPU  TPOBEAECHUM BU3YaJIbBHOTO  OCMOTpa
AIEKTPOOOOPYI0BaAHUS.
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[Ipu pasmemieHMH TEPMOMHIUKATOPOB  CleAyeT u30erarb KOHTAaKTa
UX TIOBEPXHOCTH C BJEMEHTaMH, KOTOPHIE CIIOCOOHBI BBI3BaTh WX MOBPEKICHUE
B PE3yJIbTaTe MEXAHUYECKOTO BO3ICHCTBUSI.

Ilepen MOHTaKOM TEPMOMHIMKATOPHBIX HAKIJIEEK, HEOOXOIMMO TPOU3BECTU UX
BHEIIIHUM OCMOTP HAa NPEAMET OTCYTCTBHUS IOBPEKICHHU. TepMOMHAMKATOPHBIE
METKHM TEMIIEpaTypHOM IIKAJIbl HAKJIEWKU HE JOJDKHBI UMETh OTMETOK JOCTHKEHUS
Ha3HAYEHHBIX TEMIIEPATyp (HE T0JKHO ObITh U3MEHEHUS 1IBETa METOK).

Hanecenne TepMOMHIUMKATOPOB HEOOXOJUMO IPOU3BOJIUTH B COOTBETCTBUU
C MHCTPYKILIMEH I10 KCILIyaTallui TEPMOMHANKATOPA.

B nponecce MOHTaka He JOIYCKAETCS:

- MEXaHNYECKOE TIOBPEKICHNE TEPMONHINKATOPHON HAKJIEUKHY;

- HAHECEHUE TEPMOMHJIMKATOPOB HA 3JEMEHTHl  3JIEKTPOOOOpYyI0BaHMUS,
HaXOJSALIUECS MO/ HAIIPSKEHUEM;

- pa3MeIlleHHEe  TEPMOMHAMKATOPOB B  HENOCPEJICTBEHHOM  OJM30CTH
OT HarpeBaTeJbHBIX TPHUOOPOB.

B xypnHane ykasplBaeTcsi MECTO HAHECEHHMS TEPMOMHAMKATOPA, Mpeaes
cpalaTbhIBaHUsA, UCXOAHOE COCTOSHHUE (I[BET, rPaJyUpOBKa U T.II.), JaTa HAHECEHUS,
CPOK UCITOJIb30BAHUS WJIU ATy 3aMECHBI.

CocrositHue TEPMOMHIMKATOPOB CIEAYET IPOBEPATh IYTEM BHU3YaJIbHOTO
OCMOTpa 3JEKTPo0OOPYAOBAHUS C COONIIOIEHNEM TpeOOBaHUI MIPABMII OXpaHbl Tpyia
(B mepuo/] BHIIOJHEHUS MJIAHOBBIX, BHEIJIAHOBBIX OCMOTPOB, B IEPUO/]I BBIITOJIHEHUS
PEMOHTHBIX paloT).

IlepnonnuHOCTH ocMoTpa AJIEKTPOOOOPYIOBAHMS, 3aIUIIEHHOTO
TEPMOMHINKATOPAMH,  yYCTAaHABIMBACTCS  OPraHU3aLUOHHO-PACHOPAIUTEIbHBIM
JOKYMEHTOM  COOCTBEHHMKA  D3JIEKTPOYCTAHOBKM  WJIM  3KCIUIyaTHpYOIIEH
OpraHu3alyen.

[Ipu npoBeAeHUM BU3YyaJIbHOTO OCMOTpPa 0CO00O€ BHUMAHHE CIENYET YAENSTh
OTCYTCTBUIO MEXaHUYECKUX MOBPEKACHUI TEPMOUHAUKATOPOB, UX OTKJICUBAHUIO HIIN
OTCJIAMBAHMIO, CPA0ATHIBAHUIO TEPMOMHANKATOPHBIX METOK.

OcHoBaHueM Uil BbIBOJA OOOPYJOBaHUSI B PEMOHT SIBJISIETCS IMPEBBIIICHUE
TEMIIepaTyphl JIEMEHTOB 3JIEKTPOOOOPYI0BAHHUS.

[Ipodunaktuyeckrue MeponpusTUS NPEACTABICHBI B TabnuLe 3.
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IIpodunakTuyeckue MeponpusaTUSA

Tab6auua 3

Texunueckue
cpeacTBa

IpodunakTnyeckoe MmeponpusiTue

Pexomenayemasi
NEePUOAUIHOCTD

JeiicTBus NpH 00HAPYKEHUH HEUCTIPABHOCTH

ABTOMaTHYECKHE
BBIKJTFOUATEN

BuzyanbHblil 0CMOTP.

He nomkno ObITh nedopmanuu Kopmyca, U3MEHEHUs
[[BETa U OIUIABJICHUSI M3O0JSUU IPOBOJOB, CIIEJOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.

[IpoBepka  COOTBETCTBUSA  IMapamMeTpoOB  ammapara,
YKa3aHHON B MapKHUpPOBKE IapaMeTpaM 3JEKTPUUECKOM
CETH IO HAMPSHKEHUIO U TOKY.

[TpoBepka paboTOCIIOCOOHOCTH.

1 pa3 B 3 mecdia

[Tpu oOGHapykeHUH HEUCIPABHOCTH MPOU3BECTU
3aMEHy amnrnapara

VYcerpolicTBa  3alMTHI
nuddepeHIaIBHOTO
TOKa

BusyanbHelil 0CMOTD.

He nomxHO ObITH JedopManuu Kopryca, MU3MEHEHUs
[BETa U OIUIABJIEHUSI H30JSIUUU IIPOBOJOB, CIIEJOB
neperpeBa (MU3MEHEHHUs [IBETa) KOHTAKTOB.

IIpoBepka  COOTBETCTBHS  IapaMETPOB  ammapara,
YKa3aHHON B MapKHpPOBKE MapaMeTpaM 3JeKTPUUECKOM
CETH 10 HAIPSLKEHUIO, TOKY, T (hepeHInalIbHOMY TOKY.
[IpoBepka pabOTOCTIOCOOHOCTH C TMOMOIIBI0 KHOIKH
«Tect». Ilpn Haxatuu Ha KHONKY «TecT» yCcTpOHCTBO
JIOJDKHO CpadOoTaTh.

1 pa3 B 3 mecsua

[Tpu oOGHapykeHUN HEUCIPABHOCTH MPOU3BECTU
3aMEHY YCTpOMICTBa

VYcerpolicTBa  3alMTHI
OT JIyrOBOrO Mpo0os
(uckpeHus)

BusyansHslii 0cMOTD.
He nomxHO ObITH JeopManuu Kopriyca, MU3MEHEHUS

[[BETa U OIUIAaBJIEHUS] H30JSLUUU IPOBOJOB, CIIEJOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBHUSI  TapaMeTpOB  ammapara,

YKa3aHHON B MapKHUPOBKE MapaMeTpaM 3JIEKTPHUUECKON
CETH I10 HAIIPSHKEHUIO, TOKY.

[TpoBepka pabOTOCIIOCOOHOCTH € IMOMOIIBIO KHOIKH
«TecT» wnM mNpu NOMOIIM TECTOBOIO YCTPOIMCTBa,
BXOJSIIET0 B KOMIUIEKT INOCTaBKU. [Ipm Haxatuu Ha
kHonky «Tect» ycCTpOHCTBO JOKHO cpaboTaTh.

1 pa3 B 3 mecsua

[Tpu oOGHapykeHUU HEUCHPABHOCTH MPOU3BECTH
3aMEHY YCTPOMCTBA
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TexHuyeckue Pexomenayemast N
IpodunakTnyeckoe MmeponpusiTue JeiicTBus MpH 00HAPYKEHUH HEUCTIPABHOCTH
cpeicTBa NepHuoAUYHOCTb
IIpn BKIIIOYEHHH TECTOBOIO YCTPOWCTBA B PO3ETKY
3alUIIAeMOil 1IeTTH YCTPOMCTBO AOKHO CpaboTaTh.
VYerpoiictBa  3amuthl | BusyanbHblil ocMOTp. 1 pa3 B 3 Mecsamma | [Ipu oOHapyXe€HUH HEUCTIPABHOCTH MPOU3BECTH

OT IICPCHANIPAKCHUA

He nmomxno ObITh nedopmanuu Kopryca, U3MEHEHHUs

[[BETa U OIUIABJCHUS M3O0JSUU IPOBOJOB, CIIEJOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUSA  IMapamMeTpoOB  ammapara,

YKa3aHHON B MapKHUpPOBKE MapaMeTpaM 3JIEKTPUUYECKOM
CEeTH IO HANPSIKEHHUIO, TOKY.

3aMEHYy yCTpOKCTBA

TepMonHIUKATOPBI BusyanbHelil 0CMOTD. 1 pa3 B 3 mecsina | Ilpu 0oOHapyXeHUU MEXaHUYECKUX

OTcyTcTBHE MEXAaHUYECKUX NTOBPEKICHUI. MOBPEXKACHUN WIH UCTEYEHHUS CpoKa

[IpoBepka CpOKOB 3KCIUTyaTallUM TEPMOUHIUKATOPOB B AKCILTyaTaluu IIPOU3BECTU 3aMEeHy

COOTBETCTBUU C JOKYMEHTALUEN U3rOTOBUTEIIS. TEPMOUHIUKATOPA.

OTtcyTcTBUE U3MEHEHUS 1[BETa TEPMOUHIUKATOPOB. B ciydae WU3MEHEHUS 1BETa
TEPMOUHIUKATOPAIPOU3BECTH  JIEHUCTBUSA IO
pazmeny 4.3  HACTOSIIMX  METOJUYECKHUX
PEKOMEH JALIHA.

Tepmocucremsl BusyansHslil 0cMOTD. 1 pa3 B 3 mecsina | Ilpu 0oOHapyXeHUU MEXaHUYECKUX

OTtcyTcTBHE MEXAHUUYECKUX TTOBPEXKIEHUN TaTYMKOB. MOBPEXKACHUN WIH UCTEYEHHUS CpoOKa

[IpoBepka  CpPOKOB  3KCIUlyaTallud  JaTYUKOB B AKCILTyaTal[Mi POU3BECTH 3aMEHY JaTYUKOB.

COOTBETCTBUH C JOKYMEHTALUEN U3rOTOBUTEIIS.

OtcyrcTBUE HU3MEHEHUS 1BEeTa OILJIaBJICHUH,

negopmanuu.

TennoBuznoHHast ITpoussectu TEIJIOBU3UOHHYIO muarHoctuky | He pexe 1 pazas | Ilo pe3yapTaTam TEIJIOBU3MOHHOTO
JMarHOCTHKA IKCILTyaTUPYEMOTO AEKTPOOOOPYIOBaHUS B rof o0cienoBaHus COCTaBISETCS MPOTOKO.

COOTBETCTBUM C [6] wim Jpyrodl aTTECTOBAHHOM
METOJAMKOHN TEIUIOBU3MOHHOM TMarHOCTHUKHU.

IIpoTokoNm [OJMKEH COJEp)KaTh CIEAYIOLIYIO
uH(pOpMaLIHIO:
- HAUMEHOBaHUE U
HUCIIOJIHUTECIIA,

aJpec  OpraHu3aluu-
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Texaunueckue
cpeacTBa

IpodunakTnyeckoe MmeponpusiTue

Pexomenayemast
NEePUOIMYHOCTD

JeiicTBus MpH 00HAPYKEHUH HEUCTIPABHOCTH

- HOMEp JUIEH3UW W  aKKpeIuTaluu  Ha
MPOBEJICHUE JAHHOTO BHJA paboT ¢ yKa3aHUEM
JaThl BbIA4YM, PETUCTPAIIMOHHOTO HOMEPA,
HAMMEHOBAHHMS OpPTaHa BBIAABIIETO JIMIICH3UIO U
MIPOBOMBIIIETO AaKKPEIUTAIINIO, CPOKA ICHCTBHS;
- HOMEp OT4YeTa, HOMEp OJSK3eMIUnIipa W Jary
(cpokm) mpoBeneHus paboTHI;

- HAUMECHOBaHKE 00CJIeIOBaHHOTO 00BEKTA U €T0

anpec;

- CIIUCOK HCIIOIHUTEIIEH c yKa3aHUEM
KBTI (UKAIIY;

- IepeyYeHb CpEJ/ICTB U3MEPCHUI

UCIIOJIb30BaHHBIX  NpU  OOCIIEOBaHMM, C
yKa3aHUEM JaThl IOBEPKH;

- ueab oOcienoBaHus (OIpeleeHue MOoXKapHOU
OIMAaCHOCTH) M O0BEKTHI 00cienoBaHus (yKa3aTh
KakKoe AJIEKTPOOOOPYyI0BaHNE 3TAHHS
MOJIBEprajioch 00C/I€J0BaHUIO);

- XapaKTepUCTHKH  OOBEKTOB  OOCIIETOBAHHMS

(cocTosiHue 3JIeKTPO00OpYIOBAHUS,
HaNpsDKEHUE, TOK Harpy3KHy U T.11.);

- pe3yJIbTaThl o0cie10BaHus (creneHb
Ne(EeKTHOCTH (moxapHoi OIIACHOCTH),

TEPMOTpaMMbl U COOTBETCTBYIOLIME UM
dboTom3o0paxeHus, CHOUCOK ACPEKTOB IO
CTETIEHU MX M0XKapHOH OMacCHOCTH).
ConeprkaHre MPOTOKOIA MOXKET IOMOJHATHCS B
3aBUCUMOCTH OT 00ciIeyeMoro o0beKTa.
PazBuBmnecs  nedexktsl U gedexkTsl  Ha
HAuaJIbHOM CTaJuu pa3BUTHS PEKOMEH/IOBAaHO
YCTPaHATH B XOJIe IUIAHOBOTO OTKITIOYCHUS
AJIEKTPOOOOPYTOBAHUSI.
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TexHuyeckue Pexomenayemast N
IpodunakTnyeckoe MmeponpusiTue JeiicTBus MpH 00HAPYKEHUH HEUCTIPABHOCTH
cpeicTBa NepHuoAUYHOCTb
B cnyuae oOHapyXeHHS 30HBI C aHOMAJIbHBIM
MO’KapOONAaCHBIM IOBBIIICHUEM TEMIEPATypPhl
nmpou3BecTd  JAeiicTBUA 1o  pasgeny 4.3
HACTOALIUX METOJINYECKUX PEKOMEHIALNH.
DKCIlyaTupyeMble BusyanbHbiit OCMOTD ANEKTPONpUOOpPOB u | Ilepen kaxapiMm | [Ipu oOHapyXeHHMM HEUCHIPABHOCTU BBIBECTU
AIIEKTPOIPUOOPHI U | DJIEKTPOYCTAaHOBOYHBIX 17691 (0 12071 (27K TpUUECKUX BKJIIOUEHUEM puOOp U3 FKCILTyaTalUu.
AEKTPOYCTAHOBOYHBIE | PO3ETOK). anektponpubopa | [IpousBecTr peMOHT WM 3aMEHY HEHCIIPABHOTO
U3JIEHS He nmomkno OBITH nedopmanuu Kopmyca, M3MEHEHUs U BO BpeMs AIIEKTPOOOOPYIOBAHMUSL.
[[BETa W OIUIABIICHUS HW3OJSIIMHM TPOBOJOB W IIHYPOB | IKCIUIyaTalluu

MMATAHUS, 1IBETA)
KOHTAKTOB.

He momxHO OBITh MOBPEXKICHUS H30JSIUU MUTAOIINX
MIPOBOJIOB U IIIHYPOB MTUTAHHUSI.

Poserkr HOMKHBI OBITH HANEKHO 3aKpPEIUICHBI, HE
JMOJKHBl ~ MMETh  OIUIABIIEHUH W MEXaHHYECKUX
MTOBPEXKICHUMN.

[IpoBepka COOTBETCTBUSI MapaMETPOB AIIEKTpompudopa,
YKa3aHHON B MapKHPOBKE TapaMeTpaM >SJICKTPHUECKON
CETH IO HAMPSHKEHUIO U TOKY.

Hcnonmp30BaTh  37EKTpONpuOOp 1O HAa3HAYCHUIO B

COOTBCTCTBHH C HHCTPYKHHGIZ I10 SKCILTyaTallhuu.

cienoB meperpeBa  (M3MEHEHHS
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Konmpons cocmoanus cucmemot 3a3emienus

B mpouecce skcmtyatanyu 3J€KTPOYCTAHOBOK BO3MOXXKHO BO3HHUKHOBEHHE
HEHUCNPABHOCTEN M aBaPUMHBIX CUTYyalMH, IPUBOIAIINX K TOKOBBIM yTeukam. B aToin
CBSI3M, B KaXXJOM JOME€ JOJKHBI BBINOJHATHCS 3AIIUTHBIE MEPONPHUSITHS, OHUM M3
KOTOPBIX SIBJISAETCA KOHTYp 3a3emuieHusa. OH oOecreunBaeT 3alluTy JIOAEH OT
HOpaXEHUsI JIEKTPOTOKOM, a IPUOOPBI U 000PYI0OBaHUE OT MEPENaAA0B HAMPSIKEHHUS.
KoHTyp 3a3emileHHs, MOXET YCTAaHABJIMBATBCA OTAEIBHO WJIM COBMECTHO C
YCTPOMCTBAMM 3aLIUTHOTO OTKIIOYEHHs. KOHTyp 3a3emieHMs MOHTHUpPYETCS B
cootBeTcTBUH C [TYD.

B cootBerctBum ¢ I1YD miis neneld opraau3anuy KOHTypa 3a3€MJIEHUS MOYKHO
BOCIIOJIB30BaTbCS €CTECTBEHHBIMU 3a3€MIIMTEISIMU, HAIpPHUMEP, PaCHOJIOKECHHBIMU
PAAOM METaUIMYECKUMU U KEJIe300€TOHHBIMU KOHCTPYKUMSIMU. Bosbiias yacte ux
MOBEPXHOCTH JOJDKHA KOHTAKTUPOBaTh C TpyHTOM. B cBowo ouepens, I[1YD
YCTaHAaBJIMBAET, YTO M3JENUSl U3 KEIE300€TOHA, HAXOMASIIUECS IOJ HanpsHKEHHEM,
TpyOONPOBOABI ISl TPAHCHOPTUPOBKU TOPIOYUX BEIIECTB, TPyObl KaHAIM3ALUU U
OTOIUIEHUS] HE MOTYT MPUMEHSTHCS B KOHTYPE 3a3€MIICHUSI.

3anpemiaercs YCTaHABIMBATH 3a3€MJICHHME B KAaMEHHUCTBIX WM CKaJbHBIX
IPYHTaX, TOCKOJIbKY OHH SIBJISIOTCS NPOBOAHMKAMH TOKa M 0OJAJal0T HHU3KUM
CONPOTUBJICHUEM.

HckyccTBEHHBIE 3a3€MIIUTENM MPEACTABISAIOT COOOM CUCTEMY METATTMYECKUX
KOHCTPYKLUH, pa3MELLIEHHBIX B 3€MJI€, Ha ONPEACIICHHBIX PACCTOSIHUIX MEXYy cOOOM
Y HE3HAUYUTEIHHOM yIaJICHUH OT OOBEKTA 3allUTHI.

JUIsL M3rOTOBIIEHHSI MCKYCCTBEHHBIX 3a3€MJIMTEIECH IPUMEHSIOTCS. KpPYIJIbIE
OpYTKH, TPyObl pPAa3HOrO CEUEHUs M YroJku. B HOpPMAaTUBHBIX JOKYMEHTax
OINPEAENSIETCS MUHUMAJIBHO JOIYCTUMOE CEUYEHHE 3a3E€MIIMTENICH, KOTOPOE JIOKHO
YUUTBIBATbCS TpHU BbIOOpEe MaTepuanoB. Tak, sl mpyTa, OLMHKOBAHHOIO 3TOT
IapaMeTp COCTABISAET 6 MM2, IUISl IIPYTa U3 OOBIYHOTO YepHOro MeTamia — 10 M2, a
I IPSIMOYTOJILHOTO IpoKata — 48 Mm%, CTEHKH TPYO WIIM HOJIKH CTAIbHBIX IIPOKATOB
BBIOMPAIOTCS] C MUHUMAJILHOM TOJIIUHON 4 MM.

3a0uUThIC JIEKTPOJIBI COSAUHSIIOTCS MEXIAY COO0M TOHKOW CTaIbHOW MOJIOCOM,
TOJIIMHON HE MEHEEe 4 MM.

3anpemaeTrcss MUCIOJIb30BaTh B KA4eCTBE 3a3€MIIIIOIIMX ITPOBOJHUKOB H
3a3eMiInTeNed MpoPUIbHYI0 apMaTypy. JTO CBSI3aHO C KaJIEHbIM HapYy>KHBIM CIIOEM,
UMEIOIIMMCS BO BCEX M3JENMAX JTOro Thma. B  pe3ynbraTe, Hapylaercs
pacnpeseseHue TOKAa MO CEYECHMIO, a IPOLECC OKUCIEHUS MNPOUCXOJUT HAaMHOIO
owICcTpEE.

CoenuHenue [neraneil M3 MpOKaTa YEPHOTO METAIa OCYIIECTBIISAECTCS
c nomo1pio cBapku. CTalilbHas MoJjioca MPUBAPUBAETCSA K KOHIIAM 3a0UTHIX B 3€MITIO
anekTpogoB. He  momyckaercss — Wcnosib30BaHME — OOJNTOBBIX  COEAMHEHUH,
T.K. OHU OBICTPO OKHUCISIIOTCSA. B pe3ynbrare, KOHTAKT TEpAETCS, U 3a3€MIISIOIIMIA
KOHTYp HauumHaeT paborath HedpPekTuBHO. [I0 OKOHUAHMM BCEX CBAPOUYHBIX padOT
MecTa CBapKu 00padaThIBalOTCs CIIEIMAIbHBIMU AHTUKOPPO3UHHBIMU cocTaBaMH. J1Jis
ATUX LIeJIEH HeNb3sl UCI0JIb30BATh KPACKy, MOCKOJbKY OHA HapyIIaeT CBsI3b METaJljia C
3eMJIel U cucTeMa 3a3eMiIeHUs He OyAeT padoTath.
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Henp3st npou3BOaNTE OKpPACKy 3a3€MJIMTENEN WIM HAHOCUTh HAa HUX APYIHe
MOKPBITHS, CIIOCOOCTBYIOIINE CHIDKEHUIO MpoBoAUMOCTH. OAHAKO MO JAEHCTBHEM
KOPPO3HH TOJIIIMHA CTAJIBHBIX JETaJed MOCTENEeHHO cHMxkaetcs. [loaTomy cedenue
ANEKTPOAA MOAOUPAETCS C ONPEACIICHHBIM 3anacoM. Takum oOpa3om, 00ecrieYnBaeTCst
JOCTATOYHO MPOJIOJKUTENbHAS SKCIUTyaTalusl KOHTYpa 3a3€MJICHUS.

Ecin  xoHTyp 3a3eMieHuss JOMa COCIUHSETCS C  KOHCTPYKIUSIMU,
PACIOJIOKEHHBIMHU B YCIIOBUSAX arpeCCUBHOM Cpe/bl, OHU JOJIKHBI ObITh 3aIIUIIEHBI
CHEIUATbHBIM MOKPBITHEM.

CymiecTByOT HAOOPHI 3a3eMIIUTENEH 3aBOJACKOTO N3TOTOBIICHUS, COCTOSIIINE U3
HEIBHOTSIHYTBIX IITHIPEN, TOKPBITHIX MEJIBIO.

Bce 3azemiisitoniye mpoBOJHUKH MOJKIIOYAIOTCS K €IMHOM IIIMHE 3a3eMJICHUS,
UCIIONIb3yeMol it KoMmyTanuu. Cama IIMHA SIBISIETCS OJIHUM U3 DJIEMEHTOB
pacnpeienuTeNbHOTO IUTA U 3aKPEIUIAETCA HEIOCPEICTBEHHO HA €r0 CTEHKE.

JUJ1st HOJTHOM rapaHTUU PEKOMEHAYETCS BhI3bIBATh CIIELUAINCTOB, OHU JOJIKHBI
COCTAaBUTh AKT MPOBEPKU. OTBETCTBEHHOCTH 32 BBINOJHEHHBIE PA0OTHI HECET TOJIBKO
UCITOJIHUTETb.

BBITOBBIMH 3JIEKTPOUM3MEPUTEIBLHBIMU MIPUOOpaMU 3aMEPUTh 3P(HEKTUBHOCTH
3a3eMJIEHUS HEBO3MOXHO, HAJ0 HMETh COBPEMEHHBIE JJIEKTPOHHBIE YCTPOICTBA,
TEXHUYECKHE BO3MOXXHOCTH KOTOPBIX JAKOT BO3MOXKHOCTbD 3aMEPSITh TAKUE JAHHBIE.

JUIsl 4aCTHBIX JOMOB COITPOTHUBIIEHHE TOKA HE MOXKET MpeBbIaTh 4 OM.

[IpaBuia TEeXHUYECKOW SKCIUIyaTallUM 3JIEKTPOYCTAHOBOK THOTpeOUTENei,
yrBepxaeHHble [Ipukazom Munsnepro Poccuu ot 13.01.2003 Ne 6 ycranaBinuBaroT
clieyrolre TpeOoBaHMs K 3a3eMJISIOLINM YCTPOHCTBAM U UX NPOPUITAKTHKE:

- 3a3eMJBIIOIIME YCTPOMCTBA JOJKHBI COOTBETCTBOBATH TPEOOBaHUSIM
TrOCYAApCTBEHHBIX  CTAaHIApPTOB,  IpPaBWJ  YCTPOMCTBA  BJIEKTPOYCTAHOBOK,
CTPOUTEIBHBIX HOPM U MpPaBUJ U JIPYTrUX HOPMATUBHO-TEXHUYECKUX TOKYMEHTOB,
oOecreynBaTh yCcIoBUs 0€30MaCHOCTH JIFOACH, SKCILTyaTallMOHHbIE PEXUMBI paOOThI U
3aIUTY JEKTPOYCTaHOBOK;

- TNPUCOCIMHEHUE 3a3€MJISIIOLIMX [POBOJHUKOB K  3a3€MIIMTENI0 H
3a3eMJISIIOLLIMM KOHCTPYKILMSIM JTOJDKHO OBITh BBIIIOJIHEHO CBapKoil, a K TJIaBHOMY
3a3eMJISIIOLLEMY 3aKUMY, KOpIIycaMm amnmnapaTtoB, MamiMH ¥ onopaM BJI — 60aTOBBIM
coequHeHreM (ans  oOecreyeHus: BO3MOXHOCTH IPOM3BOJACTBA U3MEPEHMIA).
KoHTakTHBIE COEAMHEHHS JODKHBI OTBEYaTh TPEeOOBAHUSIM TOCYIAPCTBEHHBIX
CTaHJapTOB;

- OTKpPBITO MPOJIOKEHHBbIE 3a3eMJIAIOIIME TPOBOJHUKH JOJKHBI  OBITh
IIPETOXPAHEHBI OT KOPPO3UU U OKPALLIEHBI B YEPHBIH 1[BET;

- I ONpPENENICHUS TEXHUYECKOTO COCTOSHHMS 3a3€MIISIFOLIETO yCTPOMCTBA
JOJDKHBL  MPOBOJIUTHCS  BU3YaJbHbIE OCMOTPHI  BUAMMOMl  4acTU, OCMOTpPHI
3a3eMJISIIOLLETO YCTPOMCTBA C BBIOOPOYHBIM BCKPBITHEM TpPYyHTa, HU3MEpPEHUE
napamMeTpoB 3a3eMJISIONIETO YCTPOMCTBA B COOTBETCTBUU C HOPMAaMM HCHBITAHMS
AIEKTPOOOOPYI0BAHMUS;

- BU3yaJbHbIE€ OCMOTpPBI BUJAMMON YaCTH 3a3€MJISIOIIETO YCTPOMCTBA JOJIKHBI
MPOU3BOAMUTHCS MO rpaduKky, HO HEe pexe | paza B 6 MecsleB OTBETCTBEHHBIM 3a
anekTpoxo3saictBo  [lorpebutens wam paOOTHUKOM, UM  YIIOJIHOMOYEHHBIM.
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IIpn ocMOTpE OLIEHMBAETCSI COCTOSIHUE KOHTAKTHBIX COCIMHEHUN MEKIY 3AIIUTHBIM
IPOBOJAHUKOM M 00OpyJOBaHHWEM, HaJMYW€ AHTUKOPPO3UOHHOTO TMOKPBITHS,
OTCYTCTBHE OOPBIBOB;

- JUI1 ONPENENICHHUs] TEXHUYECKOTO COCTOSIHUS 3a3€MIISIOIIETO YCTPOMCTBA
B COOTBETCTBMM C HOPMAaMH HCHOBITAHUNA 3JIEKTPOOOOPYIOBAaHUSA  JOJIKHBI
MIPOU3BOIUTHCS:

U3MEPEHUE CONPOTUBIICHUS 3a3€MIISIFOLLIETO YCTPOMCTBA;

U3MEpEeHUEe HAPSKEHUSI TPUKOCHOBEHUS (B 3JIEKTPOYCTaHOBKAX, 3a3€MIISAIOIICE
YCTPOMCTBO KOTOPBIX BBIMIOJIHEHO 1O HOpMaM Ha HaNpsDKEHHE MPUKOCHOBEHHS),
MpOBEpKa HaJIU4Us Lenu MEXKITY 3a3eMJISIFOLLIAM YCTPOMCTBOM
Y 3a3€MJIIEMBIMHU JJIEMEHTAMH, & TAKXKE COCIMHEHUN €CTECTBEHHBIX 3a3€MIIMTENICH
C 3a3EMJISIFOIIUM YCTPOKWCTBOM;

U3MEPEHNE TOKOB KOPOTKOTO 3aMBIKAHHS DJIEKTPOYCTAHOBKH, IPOBEpPKA
COCTOSIHUS MMPOOUBHBIX NIPEIOXPAHUTENIEH;

U3MEPEHNE YIEIBHOIO CONPOTUBIICHHWS TPYHTa B paliOHE 3a3€MIISIOIIETO
YCTPOWCTBA;

- U3MEPEHUS MapaMeTPOB 3a3€MIBIIOLIIUX YCTPOWCTB - COINPOTUBIICHHE
3a3€MJIAIOLIET0 YCTPOMCTBA, HANIPSKEHUE IPUKOCHOBEHMS, IPOBEPKA HAINYMS LIETH
MEXKY 3a3€MIIMTEIIMU U 3a3€MIISIEMBIMU 3JIEMEHTAMU - IIPOU3BOAATCS TAKKE IOCIIE
PEKOHCTPYKIIMM W PEMOHTa 3a3eMJISIIOIIMX YCTPOWCTB, MpU OOHAPYKEHHUU
paspylieHuss WIM TOepeKkpbITUs  u30iaaTopoB  BJI  anextpuueckor — Iyrow.
[Ipn HEOOXOIMMOCTH AOJKHBI MPUHUMATHCS MEPHI MO JOBEACHHUIO IapamMeTpoOB
3a3eMJISIFOLMX YCTPOMCTB 10 HOPMAaTUBHBIX;

- IIPU UCTIOJIb30BAHUHU B 3JIEKTPOYCTAHOBKE YCTPOUCTB 3ALIUTHOTO OTKJIFOUECHUS

(mamee - ¥Y30) nmomkHA OCYIIECTBIATHCS €ro MpPOBEpKa B COOTBETCTBUU C
PCKOMEHIAITUSIMHU 3aBOJIa-M3rOTOBUTEIIS U HOpMaMH UCIIBITAaHUH
AIEKTPOOOOPYI0BaAHUS.

Buvioop kabenei

B cooTrBerctBUM €O  CTaTUCTUKOM OCHOBHOW NPUYMHOW  IOXKapOB
OT DJICKTPOU3JCTUN SIBISIOTCA dJIekTpuueckue kadenu. [loatomy, mis obGecrieueHus
nokapHou 0e30MacHOCTH, HEOOXOAMMO MPABUIILHO BRIOUPATH KaOEIbHBIE U3/IETHS IO
THUITY UCTIOJTHEHUSI U CEUEHUIO TOKOMPOBOIAIINX KU

[Tpu BEIOOpE THIIA HCTIOJIHEHUS KaOeseH 11 00beKTOB pa3IMIHOTO HA3HAUYCHHS
MOXHO BocIojiab3oBaTbesa TpeOoBanusmMu ['OCT 31565-2012, B COOTBETCTBUHU
C KOTOPHIM B HOPMATHBHOW JTOKYMEHTallMd Ha KaOelabHOE H3JeiHe JOHKHA OBITh
yKazaHa 00JlacTb €ro MNPUMEHEHUS C YYEeTOM T[oKa3aTejledl OMacHOCTH W THUIIA
ucroyiHeHusl. B nmaHHOM cTanmapre mpuBeneHa Tadimia «[IpeumyiecTBeHHBIC
0o0JaCTH TPUMEHEHUs KaOeNbHBIX W3ACIUNA C YyYEeTOM WX THUIA HCHOJHECHUSD)
npejCcTaBiieHHas B TabnuIe 4.
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Taoauua 4
IpenmyiecTBeHHbIE 00JIACTH IPUMEHEHHU S Ka0eJIbHBIX U3/1eJIMi C
y4yeTOM MX THIIA UCTIOJTHEHUS

Knacc
Tun ucnonuenus o
xaGenroro uinenus | DOKAPHOH [IpeumymiecTBenHast 00,1aCTh TPUMEHEHUS
OTIaCHOCTH
bes o6o3HaueHns 01.8.2.54 Jn1st OIMHOYHOM MPOKNIAAKH B KaOEIbHBIX COOPYKEHUSIX M TPOU3BOICTBEHHBIX
noMeneHusx. [ pynmnosast mpokiaaka pa3peraercsi TOJIbKO B HapyKHBIX
9JIEKTPOYCTAaHOBKAX M MPOU3BOJICTBEHHBIX MOMEIIEHHSX, T1€ BO3MOKHO JIUIIh
MIEPHOANIECKOE IPUCYTCTBHE 0OCITYKUBAOLIETO IIEPCOHAINA, IIPU 3TOM
HEOOXOANMO MPUMEHSTh TACCUBHYIO OTHE3AIUTY
Hr(A F/R) [11a.8.2.5.4 | /lns mpoknaaky, ¢ y4eToM 00beMa roproueii Harpy3Kku Kabesei, B OTKPBITBIX
Hr(A) 1116.82.5.4 |KabeIbHBIX COOPYXKEHHUSX (ICTAKAAAX, TANEPEAX) HAPYIKHBIX
ur(B) [12.82.5.4 JJIEKTPOYCTAaHOBOK
Hr(C) [13.8.2.5.4
ur(D) [14.8.2.5.4
Hr(A F/R)-LS IM1a.8.2.2.2 | Ing mpokiamku, ¢ yaeToM o0beMa roprodeil Harpy3ku kademei, Bo
Hr(A)-LS [116.8.2.2.2 |BHYTPEHHHX DJIEKTPOYCTAHOBKAX, & TAKIKE B 3/IaHUAX, COOPYIKEHUAX U
ur(B)-LS 128222 3aKPBITHIX KaOCIbHBIX COOPYKCHUAX
ur(C)-LS [13.8.2.2.2
ur(D)-LS [14.8.2.2.2
ur(A F/R)-HF IM1a.8.1.2.1 | /lns mpokianku, ¢ yaeToM o0beMa roprodeil Harpy3Kku kadesei, Bo
ur(A)-HF [116.8.1.2.1 |BHYTPEHHHX 2/IEKTPOYCTaHOBKAX, a TAKIKE B 3JaHHUAX U COOPYKEHUSX C
Hr(B)-HF M2.8.12.1 MaccOBBIM NPeOBIBAHUEM JIFOJICH, B TOM YHCIIE B MHOTO()YHKIIMOHATIBHBIX
(C)-HF H3.8.1.2‘1 BBICOTHBIX 3[IJaHUSX U 3[TaHUSX-KOMITJIEKCaX
ur(C)- 8.1.2.
ur(D)-HF I14.8.1.2.1
Hr(A F/R)-FRLS MM1a.7.2.2.2 | Ins npokIaaku, ¢ yaeToM 00beMa roprodeil Harpy3ku Kabemei, B cucTeMax
ur(A)-FRLS [116.7.2.2.2 |TpoTHBOMOMXKApHOMH 3aILKUTHI, & TAKKE APYIHX CUCTEMAX, KOTOPBIE JOJKHBI
Hr(B)-FRLS 27222 COXPaHATh PabOTOCIIOCOOHOCTD B YCIIOBHSX ITOKapa
ur(C)-FRLS [13.7.2.2.2
ur(D)-FRLS 114.7.2.2.2
ur(A F/R)- FRHF IMa.7.1.2.1
ur(A)-FRHF I116.7.1.2.1
ur(B)-FRHF 112.7.1.2.1
ur(C)-FRHF M13.7.1.2.1
ur(D)-FRHF 4.7.1.2.1
Hr(A F/R)-LSLTx IT1a.8.2.1.2  |]lng mpokiagky, ¢ ydeToM oObeMa roproueii Harpy3ku kabenei, B 31aHIIX
Hr(A)-LSLTX [116.8.2.1.2 |AETCKUX NOMIKONBHEIX M 00pa30BaTENBHBIX YUPEKIEHHH,
Hr(B)-LSLTx M2.82.12 CIEIMAIN3NPOBAHHBIX JIOMaX MPECTAPENbIX U HHBAINI0B, OOJILHUIIAX, B
B CHIBHBIX KOPITycax 00pa3oBaTeNIbHBIX YUPEKACHUH HHTEPHATHOTO THIIA U
Hr(C)-LSLTx 113.8.2.1.2 JIETCKHX YUPEK/ICHHit
ur(D) LSLTx [14.8.2.1.2
Hr(A F/R)-HFLTX I1a.8.1.1.1
Hr(A)-HFLTX 1116.8.1.1.1
ur(B)-HFLTX I12.8.1.1.1
ur(C)-HFLTX 113.8.1.1.1
ur(D)-HFLTX 14.8.1.1.1
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Knacc
MOKapHOU [IpenmymiecTBeHHast 007aCTh TPUMEHEHHS
OTIaCHOCTH

Twum ucrioTHEHAS
KaOeJIbHOT0 M3IEIINS

Hr(A F/R)-FRLSLTx |IIla.7.2.1.2  |]lng 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 PabOTOCIIOCOOHOCTH B YCIOBHUSAX MOXKAapa, B 3MAHMUAX TETCKIX
Hr(C)-FRLSLTX 113.7.2.1.2 JOIIKOJBHBIX 00pa30BaTEIbHBIX YUPEKICHUH, CIIEIHAIN3UPOBAHHBIX JOMaX
ur(D)-FRLSLTX 4.7.2.1.2 npecTapesblx U HHBAIUAOB, OOJBHUIIAX, CHAJBHBIX KOPIycax

ur(A F/IR)-FRHFLTx | IT1a.7.1.1.1 00pa30BaTENBHBIX YUPEKACHUH HHTEPHATHOTO THUIIA U IETCKIX YIPEKICHUN

Hr(A)-FRHFLTX 116.7.1.1.1
ur(B)-FRHFLTx Mm.7.1.1.1
ur(C)-FRHFLTx M3.7.1.1.1
ur(D)-FRHFLTX  |114.7.1.1.1

Ha snekTpoycTaHOBKH U 3JIEKTPUUYECKUE U KUJIBIX U OOIIECTBEHHBIX 3JJaHUIN
B TOPOJaxX U CEIbCKUX HACEIEHHBIX MYHKTaX HOMUHAIbHBIM HanpsikeHuem 10 1000 B
MEepeMEHHOro Toka pacnpoctpansioTcs TpedoBanusa CII  256.1325800.2016,
B COOTBETCTBUU C KOTOPBIM:

- BHYTPEHHHUE DJIEKTPUYECKUE CETHU JOJDKHBI ObITh HE PacCHpOCTPaHSIOIMIUMU
TOPEHUE U BBINOJIHATHCS KaOeasIMU W TPOBOJAMHM C KUJIAMU U3 MEIU WU
AMIOMUHUEBBIX CIUIaBOB Mapok 8030 u 8176, mmHONPOBOAAMU C MEAHBIMU IIMHAMU
B cootBeTrcTBUM ¢ TpeboBanusmu [IYD, 'OCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takxke TpeOOBaHHUSIMH 3SJIEKTPO- M TOKAPHOU
0e301acHOCTH;

- CEUYEHHUS TOKOMPOBOJSIINX MEIHBIX KWJI U KW U3 AJIFIOMUHHUEBBIX CIJIaBOB
Mapok 8030 u 8176 nomKHBI OBITH HE MEHEE YKa3aHHBIX B TaOJUIIE 5;

Tabauna 5
Ceuenus TOKOIIPOBOAAIINX MECAHDBIX KWJI M KWJI U3 AJIIOMHHUEBLIX CILIAaBOB
mapok 8030 u 8176
Haumensiiiee cedeHre TOKOMPOBOISAIINX KHIT
kabese 1 MPOBOIOB, MM>
HanmenoBanue nuHun
M€ IHBIMH JKAJIAMH U3 aJTFOMUHHEBBIX
JKUJIaMU crutaBoB Mapok 8030 u 8176
JIuHuYM TpyNNOBBIX CETEN OCBEIICHUS 15 2,5
JIMHUY TPYNIIOBBIX CETE pO3ETOK 2,5 4,0
JIuHUYM OT 3TaXKHBIX IO KBAPTUPHBIX 2,5 4.0
IIUTKOB M K PACUETHOMY CUETUYHKY
JIunuu pacupenenuTenbHON ceTn 4.0 6,0
(cTosIKM) AJI MUTaHUS KBApTUP

- IPU COCIMHEHUHU MPOBOJIHUKOB C YKUJIAMHU M3 aJTIOMUHHMEBBIX CIIJIABOB MapoOK
8030 u 8176 ¢ »BHEKTPOYCTAHOBOYHBIMHU W3JCIUAMH, amlaparaMyd 3alluThl U
CYETYMKAMH PEKOMEHJIIYETCS HCMOJIb30BaTh COEAUHUTENBHBIE YCTPOWCTBA B
cootrBeTcTBUM ¢ TpeboBanusmMu ['OCT 31604 nis kKOMMyTalnu MPOBOJHUKOB U3
AJTIOMUHMEBBIX CIJIABOB C KOHTAKTAMM JIJIs1 TPOBOJHUKOB U3 ME/IH.


normacs://normacs.ru/10PJR#000000000000000000000000000000000000000000000000007D20K3
normacs://normacs.ru/10E84#000000000000000000000000000000000000000000000000007D20K3
normacs://normacs.ru/12208#000000000000000000000000000000000000000000000000007D20K3
normacs://normacs.ru/11PV9#000000000000000000000000000000000000000000000000007D20K3
normacs://normacs.ru/10Q04#000000000000000000000000000000000000000000000000007D20K3

36

JLost oOecrneueHus HaJAeKHOCTH KOHTAKTHBIX COoeMHEHNH B
pacrpeaeauTeNbHbIX KopoOKax ciemyer OCYILIECTBIIATh COCMHEHNUE
TOKOIIPOBOSIIIMX >KHJI U3 CIIIaBOB amoMuHHUS Mapok 8030 m 8176 mpu nmomoru
BUHTOB WJIM QJIIOMUHHUEBBIX TUJIb3, METOJIOM OIPECCOBKHU MJIM UCIIOIb30BaTh CBAPKY.

[Ipu mMoHTake OTBETBIISIEMBIX Kaleliel C KUJaMU U3 aJTIOMUHHUEBBIX CILJIABOB
Mapok 8030 u 8176 1OMAKHBI IPUMEHATHCSA CKUMBI C OIIMHKOBAHHBIMM KOHTAKTAMM.

[Ipy BBINOJIHEHUM COEOUWHEHHI B JJIEKTPONPOBOJIKAX C TOKOMPOBOISIINMHU
JKWJIAMU U3 CIUIaBOB allfoMUHUA Mapok 8030 u 8176, eciiv TUI 2JIEKTPOYCTAHOBOYHBIX
U3JIETTUN  COACPKUT MEJIHbIE WM JIaTyHHbIE KOHTaKThl, JUIsi oOecreueHus
CTaOMJIBHOCTH KOHTAaKTHOT'O COCJIMHEHMS CIEAYET MPUMEHSATH AJIEKTPONPOBOSIINE
CMa3KH.

Menp uMeeT Jy4yllyr0 NpPOBOJUMOCTb, IO CPAaBHEHUIO C QIIOMUHHEM, YTO
oOecrieuynBaeT MPU MEHBIIIEM CEUCHUH OOJIBITYI0 MAaKCUMAThHYIO TOKOBYIO Harpy3Ky.

MenHblii TPOBOJIHUK MEHBIIIE MOJBEPraeTCs OKUCICHHUIO U CHOCOOEH J0JIr0e
BpEMsI COXPaHATh KA4ECTBO KOHTAKTOB MpPHU COCAMHEHUU B paCHpeeIUuTEIbHbIX
KOpoOKax U APyrux npuoopax.

B xkunapix u OOIIECTBEHHBIX 3/aHUSX C MPUMEHEHUEM JIEPEBSHHBIX
KOHCTpykui B coorBerctBue ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHE JIEKTPUUYECKUE CETU JIOJDKHBI OBITh HE PACIIPOCTPAHSIONIMMU FOPEHUE U
BBITIOJTHATHCS KabesiMu 1 mipoBojiamu ¢ MeaHbIME kuiamMu B 'OCT 31565, 'OCT P
50571.5.52, CIT1 76.13330.

CIT 256.1325800.2016 nmomyckaeT mNpUMEHEHHE KaOENbHBIX W3AEIUN C
TOKONPOBOJSAIIMMH KUJAMU U3 aJIOMUHUEBBIX CIUIaBOB JUIsl  OpraHu3aluu
BHYTPEHHHX CETEH, HO HAKJIA/IBIBAET HA UX MOHTAX JIOMOJIHUTEIbHBIE OTPAHUYECHUS.

Jliist obecriedeHus] HaJIEKHOCTH SJECKTPONPOBOAOK B 3AAHUSX, BBITTOJHIEMBIX
MPOBOJAMU U KaOEJISIMU C TOKOMPOBOASIIUMHU KUJIAMHU U3 CIUIABOB aJFOMHUHUS, TIPU
MOHTa)X€ JIOJUKHBI ~ UCIIOJB30BaThCA JIMOO  DJIEKTPOYCTAHOBOUHBIC — M3JIEIUS,
KOHTAKTHBIEC TPYIIbl KOTOPHIX UMEIOT CHEHHUAIbHBIC MOKPBITHS, 00€CTICUNBAIOIINE
CTAOMJIBHOCTh KOHTAKTHOT'O COSTMHEHUS KaK C MEHBIMU, TaK U C TOKOPOBOIAIIUMHU
KUJIAaMU W3 CIUJIAaBOB aJIOMUHUS, YTO JOJDKHO OBITh OTPaX€HO B MapKHUPOBKE
(manpumep, Cu/Al) nmubo mpH HMCHOJB30BAaHUM CEPUIHO BBIMYCKAEMBIX B CTpPaHE
YCTAHOBOYHBIX U3JEIUNA JOJKHBI MPUMEHSTHCS JOMOJHUTEIIbHBIE TEXHUYECKHE
CpeliCTBa, 00ecTeunBaroIe CTAOMIbHOCTh KOHTAKTHBIX COSMHEHUH.

[Ipy  KOpPOTKOM  3aMBIKAHMM  MEIHBIE  JKWJIBI  SBJISIOTCA  Oojee
MO’Kapo0Oe30MacHbIMU, YE€M KWJIbl M3 AJTIOMHUHUEBBIX CIUIABOB 32 CYET MEHbIIEH
3)KUTATEIBHOW CMOCOOHOCTH YacTHI[ MEIU 10 CPAaBHEHHUIO C 3a)KUTaTeIbHOU
CIIOCOOHOCTHIO YACTHIT ATTFOMHUHHS.

C Touku 3peHHs TMOKAPHON OE30MaCHOCTH, MPEANOYTUTEIBHBIM SIBISACTCS
MPUMEHEHHUE KaOEIbHBIX U3JICJINNA ¢ MEIHBIMH TOKOTIPOBOISIIIUMHU SKUJIAMHU.

Ha nosxapHyto 6e30macHOCTb JIEKTPONPOBOIKH BIUSIET MPABUILHOCTh BBIOOPA
CEUYEHHUS TOKOIPOBOIAIINX KM Kabeneil. HeBepHbIi BEIOOp ceueHus KaOens: MOXKeT
MPUBECTH K €ro IeperpeBy, OIUIABJICHUIO W3OJISIIMU U €€ BOCIUIAMEHEHHUIO WIH K
KOPOTKOMY 3aMBIKaHUIO C TTOCIEAYIOIIUM BO3TOPAHUEM.
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OCHOBHBIM TapaMeTPOM, KOTOPBI HEOOXOAMMO YYHTHIBATH IPHU pacuere
ceueHusi kabens ABIsAETCA [JIMTENBHO JOMyCTHMas TOKOBas Harpyska, T.€.
MaKCUMaJlbHasi BEJIMYUHA TOKA, KOTOPYIO Kabeslb MOXKET MPOMyCKaTh O€3 eperpesa B
TEYEHHE JUIUTEIBHOIO BPEMEHMU.

PacueTHble 37eKTpUUYeCKUEe HArpy3KH JIJISl pa3IMYHbIX KUJIBIX U 00IIECTBEHHBIX
3naHui npeactaiieHsl B pazaene 7 CIT256.1325800.2016.

JUis poBEAECHUS CaMOCTOSITEILHOTO pacyeTa CEYEHUs KaOess MO TOKYy i
YAaCTHOTO JIoMa (KBapTHUPbl) HEOOXOANMO BBINOJIHUTH CIEAYIOLINE ICHCTBUS:

- OIpEeNeIuTh CYMMApHYI0 MOIIHOCTb BCEX JJIEKTPONPUOOPOB, KOTOPHIE
OJTHOBPEMEHHO MOT'YT OBbITh BKJIFOUEHBI B CETh;

- paccuuTaTh CUIIY TOKa, KOTOopas Oy/AeT NpOTEKaTh MO KaOeIto P BKIIOUEHUN
JAHHBIX JIEKTPOIPUOOPOB;

- 110 TabJyMIle OMpeAeTuTh Hanboee MoIX0sIIee cedeHne Kadesl.

CymMmapHasi MOITHOCTh diiekTporpudopoB (P, BT) BeumciseTcss kak cymma
MOIIIHOCTEN OTAENIbHBIX TPHOOPOB, KOTOPHIE MOT'YT OBITh BKIIOUYEHBI OJTHOBPEMEHHO.
JlaHHBIE O MOIIHOCTH KaXJOro 3JIEKTPUYECKOro NpHOOpa YKa3bIBAIOTCS B €ro
IIacIopTe, pyKOBOJACTBE IT0 DKCIUTYaTAalllH U T.II.

Pacuer cuibl Toka (1, A) mpoTekaromniero mno kadbeto MpoBOIUTCS Mo hopMyIam:

s onHo(azHol cetu HanpsbkeHueM U = 220 B

JUTs1 OBITOBBIX AJIEKTPONPUOOPOB COS = 1.

K, — Koa(ppumeHT ofHOBpEMEHHOCTH, T.€. KaKas 4acTh IPUOOPOB MOKET ObITh
BKJIFOUEHA OJJHOBPEMEHHO.

JUis MOBBILICHUS TOKAPHOM OE€30MacCHOCTH, B pacueTe Ajsi YacTHOro J0Ma
(KBapTUPBI) MOKHO MTPEATONIOKHUTbD, YTO B CETh OJJHOBPEMEHHO MOTYT OBbITh BKJIFOUEHbI
BCE AJIEKTpUYECKUE TPUOOPHI U TPpUHATH K03 dunuent K, = 1.

3Hasg BEIUMYMHY TOKa, CEUEHUE TMpoBOJAa HaxoAaT mo Tabnuue 6.
Ecnu okaxercs 4To pacueTHOE ¥ TaOJIMYHOE 3HaYSHHsI TOKOB HE COBIIAIAI0T, TO B 3TOM
ciydae BeIOMparoT Onmkaiiee 00Jblee 3HaYeHUe CEUCHUS TOKOTIPOBOISIIICH KHUJIBI
Ka0ersi.
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Tadanna 6
BLIﬁOp CCHCHHUSA NMpoBOoAAa M0 BCJIHYNHE TOKA
Ceueriie MenHbIe )XUITbI POBOAOB M KaOeen
TOKOITPOBOIALLEH Hanpsokenue, 220 B Hanpsokenue, 380 B
AKUITbL, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTb, KBT

15 19 41 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
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 55 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 ngomMe uMEIHOTCS MOUIHBIE JJIEKTPONPHUOOPHI, HArpy3ka KOTOPBIX
cocraBisier Oosiee 1,5 kBT, nns uX NOAKITIOYEHUST PEKOMEHAYETCS HCIOIb30BATh
OT/ACJIBHYIO JINHUIO.

YacTo mpuxoautcs peniath 00paTHYIO 3a7a4y, KOrja Jjis ©3BECTHOTO CEUCHUS
MIPOBOTHUKA, TIPOJIOKEHHOTO B JIOME WM KBAPTUPE, HEOOXOIUMO HAWTH MaKCUMaIbHO
JOMYCTUMYIO Harpy3ky. B aToM ciydae, mo Tabmuiam [Jjisi JT@HHOTO CEUCHUS
TOKOTIPOBOJIAIIEH JKUJIbI Ka0ens HaxoIUM MaKCHUMAJIbHO JIOMYyCTHUMYIO Harpys3Ky.
3aTeM 3Hasi MOIIHOCTH SJIEKTPUIECKUX MTPUOOPOB, OMpeIesieM, KAKUe U3 HUX MOTYT
OBITH OJTHOBPEMEHHO BKJIFOUCHBI B CETh.
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CnenyeT MOMHUTH, YTO MAKCUMAJIbHBIN TOMYCTUMBIM TOK Ui CTaHAAPTHBIX
OBITOBBIX JJICKTPOYCTAHOBOUHBIX W3JIENUN (BBIKIIIOYATEN, PO3ETKU) paBeH 16 A.
[ToaTOMy BKIIFOUaTh B OJIHY PO3ETKY WM MHOJKIIOYATh K OJHOMY BBIKIIFOUATEIIO
Harpy3Kky Oosee 16 A, uto 115t oqHO(]A3HON CETH COOTBETCTBYET 3,5 KBT HEnb3sl.
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3.3. JelcTBUA npu o0Hapy:KeHUuHn aBapUiiHOIO pexuma
B 3JIEKTPO00OPY10BAHU U

ABapuiiHBIN PeXHUM padOThl SKCIUTYaTUPYEMOIO 3JIEKTPOOOOPYAOBAHUS MOXKET
MIPOSIBJISITHCS. B BUJIE CPAOOTKH almapaToB 3IEKTPUUECKON 3alUTHI CETH, N3MEHEHHUS
[[BeTa TEPMOMHIMUKATOPOB, OOHAPYKCHHsS 30H aHOMAJIBHOTO HArpeBa 3JEMEHTOB
AJIEKTPOOOOPYIOBAaHUS TPH TEIUIOBU3HMOHHOM JMArHOCTHUKE, CPaOOTKH JaT4YUKOB
tepmocucteM. Kpome Toro, 06 aBapuitHoM pexxume paboThl AIEKTpOonpudopa MOKET
TOBOPUTH TMOSIBJICHHE HA €r0 MOBEPXHOCTH, IIHYPE W BWJIKHM IUTAHMS OIUIABICHM,
aepopMaim Kopryca, BOSHUIKHOBEHUH pU paboTe HEXapaKTEPHOIoO IIyMa U 3arnaxa
IUTABSALIEICS U30IISLUH.

[Tpu3Haky aBapuitHOTO pexrMa pabOThI AIEKTPOOOOPYI0OBAHUS U IEUCTBUS ITPU
UX 0OHapy>KEHUU NPEICTABIECHBI B Ta0nULE 7.
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Tadoanna 7
IIpu3HaKku aBapuitHOr0 pexxuMa padoThl JJIEKTPOOOOPYAOBAHNUS U IeHCTBHUS NPU UX 00HAPYKEHUHN
IIpu3Haxk aBapuiiHOr0 pesKuMa Bo3moxkHas npuyuHa Pexomenayemble neiicTBusI
CpaboTast aBTOMaTHYECKHH BRIKIIOYaTeNh | KOpoTKOe 3aMbIKaHKE B IICTIH. Oran 1.
[Teperpy3ka B uenu. - YCTAaHOBUTH KaKOH THII arapaTa 3aiuThl CpadoTai (aBTOMAaTUYECKUN
BBIKJIIOYATENb, YCTPOMCTBO  3amIMTHl  AUQQEpeHInanbHOro  TOKa,

Cpaborano YCTPOHCTBO
nuddepeHIHATBHOTO TOKA

3alllUThI

VYTeuka TOKA.

CpaboTtano  yCTpONCTBO  3alUTBl  OT

JyTOBOT0 MP000st (MCKpEHUs)

JlyroBoit
po0Ooii(Tocie[0BaTeIbHbIH,

napajuleNbHbIN, Ha 3€MJII0) WU
HCKpEHHE.

CpaboTtano  ycTpOHCTBO
HIepeHAIPSHKCHHSI

3allUThI oT

[lepenans! HanpsKeHU

YCTPOMCTBO 3alllUThl OT HEPEHANPSDKEHUS, YCTPOMCTBO 3aIMTHI OT
JIyroBOro mpo0os (MCKpeHHUs)) WIM MO KAaKOMYy KaHally MPOU3O0ILIO
cpabarbeiBaHUe, €CIIM MPUOOP KOMOMHUPOBAHHEIH, T.€. 00BEINHSET B cede
1iBa 1 OoJiee TUIIA 3AIIUTHI;

- YCTaHOBUTH OOCTOSATENILCTBA MPU KOTOPBIX MPOU30ILIO OTKIIOUEHHE.
Uro mpousouuio npeja OTKIIOUEHUEM (MOJAKIIOYEHUE WM OTKIIIOUEHHUE
noTpeOuTesns, MepliaHue CBeTa, aHOMaJlbHasi paboTa 3JIEKTPOIpUOOPOB U
T.11.)? Kakue Harpy3ku ObUIM TOJKIIOYEHBI B ObutH B pabote? Korma m
CKOJIBKO pa3 cpabaThIBajIM annapaThl 3aIIUThI?

- TPOBECTH BH3YAJIBHBIH OCMOTP 3JEKTPOOOOPYIOBaHUS (IIHYPHI
NIUTaHUS,  PO3ETKH,  BBIKIKOYATEIM,  KOHTAaKTHBIE  COEIMHEHUS,
COEIMHUTENIbHbIE KOPOOKH, 3JIEKTpONpUOOpHl) Ha HAIUYME BUAMMBIX
MOBPEXJICHUH (M3MEHEHHE I[BeTa WJIM OIUIABJICHHE H3OJISAIMU, CIIEJIb
TEPMHUUYECKOTO BO3JCHCTBUS B pe3ylbTaTe KOPOTKOTO 3aMbIKaHUS,
UCKpEHUS, TIEPETPY30K);

- €CIM TpU BU3YAJIbHOM OCMOTpE OOHApy)KEHbl MOBPEXKACHHUS, TO

HEOOXOAMMO TPUCTYHHUTh K YCTPAaHEHUIO TMPUYUH  BbISIBICHHBIX
MTOBPEXACHUN " PEMOHTY (3ameHe) MTOBPEXKIEHHOTO
3JIEKTPOOOOPYI0BAHMS;

- ©CJIM TIPW BH3YaJIbHOM OCMOTpE TOBPEXKJICHUS HE OOHAPYKEHBI, TO
He00X0IMMO MPENTH K 3Tamy 2.

Otam 2.

[IpoBepuTh HaIEKAITYIO pabOTy anmnapara 3aiuThl.

- JJIAA YCTpOﬁCTBa 3allIUTHI OT nepeHanmeeHH;[ I/I3MepI/ITI) 3HAYCHHC
HampspKeHUs MuTarolleil cetu. Eciu 3HaueHue MUTAIOIIEeTo HAMPSHKCHUS
CETH BBIXOJIUT 3a JMANa30H yCTAaBKU ammapara (HUKe HUIKHETro Mpesena
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IIpu3Haxk aBapuiiHOr0 pesKuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBusI

WIM BBIIIE BEPXHET0), TO Mpobiema B ceTH. Ecnu 3HaUeHHE MUTAIOIIETro
HaNpsOKEHUs CeTH JIEKUT B JMANa3oHe YCTAaBKM, TO amlapar 3aliuThl
HEHCIIPaBEeH U ero He0OX0AUMO 3aMEHUTD;

- JJI YCTPOWCTBA 3alUThl JU(PHEpEeHIIMaTIbHOIO TOKa B COOTBETCTBUU
co cranmapramu [/, 8] B KOHCTPYKIMH JIOJDKHO OBITH MPETYCMOTPEHO
TECTOBOE YCTPOMCTBO (KHONKAa), KOTOpoE OOECleYuBaeT IPOBEPKY
paboTtocrnocoOHOCTH anmapara. Taxxe MO>XKHO IIPOBEPUTH
paboTOCIIOCOOHOCTh YCTPOWCTBA € IMOMOILBIO HPUOOPOB HPOBEPKU U
U3MEpEHUsl NapaMeTpoB YCTPOMCTB 3alUTHOrO OTKItO4YeHus. Eciu
anmapar 3alluThl HEUCIIPaBEH, €ro He0OX0JUMO 3aMEHUTb.

- JUI1  YCTpOWCTBa 3aIIUTBl OT JYrOBOTO MpO0OS TPOBEPUTH
paboTOCIIOCOOHOCTH ammapara B COOTBETCTBUU C MHCTPYKIHMEH 3aBoja-
nzroroutens. Hanpumep, ¢ MOMOIIBIO TECTOBOTO  YCTpOICTBa,
BXOJIAIET0 B KOMIUIEKT IOCTaBKM NpHOOpa, MpHU IOMOIIU TECTOBOM
KHONKM U T.J. Ecnau ammapaT 3amiuTbl HEUCHPABEH, €ro HeoOXOIuMO
3aMEHHUTb.

- 711 aBTOMAaTHYECKOI0 BBIKIIIOUYATENsl POBEPUTH Pab0OTOCIIOCOOHOCTh
MeXaHu3Ma paclieruieHus. B3ectn aBTomMaTndeckuii BBIKIIOYaTe b PYKOM
U Tocie OTKIIOUUTh ero. llpu oTkiroueHHu AOKEH OBITh CIbIIIEH
XapaKTepHBIN MIETUOK.

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

Oran 3.

IIpoBepka MpUCOETUHEHHBIX HAPY30K (JIEKTPOIPUOOPOB).

- TMPUCOEIUHATH K DJEKTPUUECKON IeNu IMOOYEepeHO IO OAHOMN
Harpyske, KOHTPOJIHPYs cpabaTbIBaHHs alapaToB 3aIIUTHI;

- IpU BBISBIIEHUM HArpy3Ku, BbI3bIBalOIIel cpabaTbiBaHUE ammapara
3alIUThI, BEIBECTU HATPY3KY U3 SKCIUTyaTalllH.

Pe3ynbTaThl mpoBepKH, a TakKe BCE MPOBEACHHbIE TPOPUITAKTHIECKHE
Y PEMOHTHBIE pabOTHI JOJKHBI ObITh 3a(pUKCHPOBAHBI B KypHAJIE.
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IIpu3Haxk aBapuiiHOr0 pesKuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBusI

TepMOI/IHI[I/IKaTOp MU3MCHUII LIBET

[Teperpy3ka uenu.
II;moxoi KOHTAaKT.

- BoiBecTu 351€KTpO0OOPYI0BaHKE U3 IKCILTyaTalllu;

- YCTaHOBHUTb OOCTOSITENBCTBA, MPH KOTOPHIX IMPOU3OLIENT IEepPErpeB
(xakue Harpy3Ku ObLUIM TIOJKITIOYCHBI ¥ OBLITH B paboTe, IPU BO3MOKHOCTH
M3MEpUTH MPOTEKAIOLINI TOK C IIeJIbIO BBISBICHUS MEPErPY3KH).

- IIPOBECTH BU3YAJIbHBII OCMOTp 3JEKTPOOOOPYAOBAHUS, Ha KOTOPBII
HAaHECEH TEPMOMHIUKATOP HA HAJIMYME BUIAUMBIX IOBPEKACHUI
(U3MeHeHue 1BeTa WM OIUIABJICHHE HW3OJISILMM, CIEAbl TEPMHUYECKOIO
BO3JIEUCTBUSL B  pe3yibTaTe€ KOPOTKOTO  3aMbIKaHUS, HCKPEHUS,
MEPETrPy30K);

- €ClM TpHU BU3YATLHOM OCMOTpPE OOHApY>KEHbI MOBPEKICHHUS, TO
HEOOXOJMMO TPUCTYHHTh K YCTPAaHEHUIO TMPHYUH  BBISIBICHHBIX
MOBPEXACHUI u PEMOHTY (3ameHe) MTOBPEXKIEHHOTO
AEKTPOOOOPYIOBAHUS;

- €CIIM TPU BU3YAIBHOM OCMOTPE IMOBPEKICHHUS HE OOHApPYKEHbI —
MPOBECTH OLEHKY €ro COCTOSHUS W BBINOJHUTH MNPOPHIAKTHIECCKUE
paboThI;

- YIAJUTh CTapblid TEPMOUHINKATOP U HAHECTH HOBBIIA.

B kypHane yka3aTb JaTy OOHapy)XeHUs TIeperpeBa, INpPUYUHY,
MpoBeJIeHHbIE PabOThl (PEMOHT, 3aMe€Ha, MPOPUIAKTHYECKUE padoThl),
JaTy HAHECEHHUs HOBOIO TEPMOMHJIMKATOPa, COCTOSIHME HOBOIO
TEPMOUHANKATOpa (LIBET, TPaAyUpOBKa U.T.I1.).

[Tonyuen curHan moxxapHOW ONACHOCTH OT
TEPMOCHUCTEMBI

[Teperpyska.
IImoxol KOHTaKT.

B cirydae mosrydeHus curHaza o neperpese:

- YCTaHOBUTH MECTO, TJIe MPOMU30IILIO CpadaThIBaHUE JaTUHKA;

- 3aduUKCUpOBaTh B IKypHaJe BpeMs, MECTO M HANMEHOBaHUE
ANEKTPOOOOPYIOBAHUS, HA KOTOPOM MPOU3OIILIO CpadaThIBAHUE;

- TPOM3BECTH OCMOTpP OOOpYyIOBaHHS, [0 TIPUYUHE KOTOPOTO
MIPOU30IILIO CpabaThIBAHUE CHCTEMBI;

- TI0 pe3ysibTaraM OCMOTpa, B CiIydac BBISBICHHUS HEHCIIPABHOCTH,
MPOBECTH  PEMOHT, TEXHUYECKOe OOCITy)XMBaHHWE WJIH  3aMEHY
AJIEKTPOOOOPYIOBAHUS;
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IIpu3Haxk aBapuiiHOr0 pesKuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBusI

- Ip¥ HEOOXOIMMOCTH 3aMEHUTH IATYUK C COOTBETCTBYIOIIEH OTMETKOM
B XKypHale.

[Tpu MPOBEICHUU TETIOBU3UOHHOM
TUATHOCTHKU  OOHapyXeH aHOMaJbHBIN
HarpeB 3JIEMEHTA 3JIEKTPOOOOPYIOBAHUS

[Teperpyska.
[110X0#1 KOHTAKT.

[Ipu  oOHapyXeHMH  aBapUHHOTO  TOXKapoomacHoro  jaedexra
ANEKTPOOOOpYIOBAaHUE  HEOOXOJUMO  HEMEIUICHHO  BBIBECTH U3
IKCIUTyaTalliy ¥ TIPOBECTH PEMOHTHBIE PAOOTHI.

[Tocne ycTpaHeHUs: HEUCIIPABHOCTEH, MPUBEAIMINX K BO3HUKHOBEHHIO
nedexra, PEeKOMEHAYETCS TMPOBECTH IOBTOPHOE  TEIIOBU3HOHHOE
00cae0BaHNe TaHHOIO 00bEKTA.

Pe3ynbrarhl HOBTOPHON TUArHOCTHKH 3aHECTH B IPOTOKOJ C YKa3aHUEM
MIPOBEJICHHBIX PEMOHTHO-TIPOPUITAKTHICSCKHX PadoT.

Pekomenayercss  MpPOBOAUTH  BHEIJIAHOBYID  TEIJIOBU3MOHHYIO
JTUArHOCTUKY OT/ACJIbHBIX 3JIEMEHTOB JJICKTPOOOOPYIOBAaHUS IOCIE
Ka)KJIOTO UX PEMOHTA WJIM 3aMEHBI.

Pe3ynbTaThl BHEIJIAHOBOW [MArHOCTHKKA 3aHOCSITCA B IPOTOKON C
yKa3aHWeM MPUYUHBI 00CTIeT0BaHuSI.

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

Ilepenansl HanpsHKEHUS.
Hapymenne
JKCILTyaTaluu.
HewncnpaBHocTs
3JIeKTpoIpudopa

MIpaBUII

OTKITIOYUTDH JEKTPONPUOOP OT CETH.

OcMoTpeTh MpuOOp Ha HAJUYHE HEUCIPABHOCTEH (OIUIaBICHUE WITH
MOBPEXKIACHUE M30JSIUN MHUTAIOINIEr0 MIHYypa, AedopMaiusi Koprmyca |
T.J.).

[Tpu oOHapykeHHH HEUCTIPABHOCTH BBIBECTU MPUOOP U3 IKCILTYaTaAIIUH.

[TponsBecT peMOHT WM 3aMeHY Npuodopa.
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3akJIroueHue

J1J1s TTOBBIIICHUST YPOBHS TIOYKAPHOH 0€30MaCHOCTH 0OBEKTOB KHIIOTO CEKTOpa U
OOIIIECTBCHHBIX 37aHUK HEOOXOIUMO MPOBEICHUE MEPOIPHATHA 10 MPOPUITAKTHKE
MIO’KapOB OT 3JICKTPOOOOpYJOBaHWsA, B TOM 4KCIE Ha OCHOBE COBPEMCHHBIX
BO3MOJKHOCTCH BEJACHUS MOHHUTOPHUHTA COCTOSHHUS ITOXKApHOW OC30IacHOCTH,
HKCILTYaTHPYEMOTO AIICKTPOOOOPYIOBAHUS.

K HUM OTHOCHTCS CHCTEMAaTHYSCKHA MOHHMTOPHHI TIOKapHOW OC30MacHOCTH
HKCILTYaTHPYEMOTO 3JICKTPOOOOPYIOBAaHUS JKHMIBIX M OOIINECTBCHHBIX 3JaHHH C
MPUMEHEHUEM COBPEMCHHBIX TEXHHYECKHX CPEACTB, @ MMCHHO TEIJIOBU3HOHHAS
JTUArHOCTHKA, TPUMEHEHNE TEPMOUHINKATOPOB IS BBISBIICHUS aBAPUHHBIX YIAaCTKOB
AJIEKTPOYCTAaHOBOK. Takyke HEOOXOAUMO BHEIPATh B INMHPOKYIO IMPAKTHKYy HOBBIC
anmapaThl 3alTUTHI JICKTPUYCCKUX CETeH — YCTPOMCTB 3alTUTHI OT JIyTOBOTO MPo00s 1
TIepCHAIPSHKCHUS.

C menabpl0  TOBBINICHUS  IOXKAPHOW  OC30MAaCHOCTH  DKCIUTYaTHPYEMOTO
SJICKTPOOOOPYIOBAHKS JKHJIBIX W OOMICCTBECHHBIX 3JaHHK, NPOPHIAKTHYCCKUM
OCMOTpPaM JIOJKHBI ITOIBEPraThCs BCE SJIEMEHTHI 3JIEKTPOYCTAHOBOK.

Meton mnpoHIAKTHKH JIOJDKEH BBIOMPATBCA HCXOJA W3 TEXHUYCCKUX
BO3MOJKHOCTCH, yq00CTBa BEACHHS OCMOTPOB M O€30IMACHOCTH OOCITY>KHBAIOIICTO
nepcoHana. Bo3MOXXKHO TPHMEHCHHE pa3HBIX METOJOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKIIUH M YCIOBHUH SKCILITyaTallHH.

CouyeTaHNe HECKOJIBKUX METOJIOB MPOPUIAKTUKH MO3BOJIIET Oosiee 3PpPEeKTHBHO
IIPOBOJIUTH MPOGUIAKTHUKY IMOKAPHOM 0€30IMaCHOCTH JICKTPOOOOPYAOBAHUS KUJIBIX U
OOIIECTBEHHBIX 31aHHH.

[TpuMeHsIsT COBOKYIHOCTh Pa3IMYHBIX METOJIOB MOXKHO IIOCTPOUTH CHCTEMY
MOHHMTOPHHIa H TNPO(PHIAKTHKH IOKAPHOW OMACHOCTH  JKCIUTYyaTHPYEMOTO
9JIEKTPOOOOPYIOBAHKS, OTPAKAIOIIYI0  COCTOSHHE IOXKapHOW  0e301acHOCTH
9JICKTPOYCTAHOBOK M TMO3BOJISIONIYIO OCYIIECTBISATh €ro  MPOTHUBOMOXKAPHYIO
NPOPHUIAKTHKY.
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IIpunoxenue

Onucanue TeXHUYECKHUX CPEICTB NMpeaynpexIeHusi ¥ NpopuiIakTuKu
MOKAPOB OT 3JIeKTPO0OOPYI0BAHMS

ABTOMaTHYECKHE BhIKJIOUYATEaU (AB)

ABTOMATHUYECKU BBIKJIIOYATEIb WM TMPOIIE TOBOPS «aBTOMAaT» - 3TO
KOMMYTAIIMOHHBIN amiapar, NpeIHa3HAYCHHbBIN JI 3alIUThl JIEKTPUUECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMbIKaHUW U MEPETPY30K.

ABTOMAaTHUYECKHE BBIKITIOYATEH OBIBAIOT C DJIEKTPOMArHUTHBIM PACIICITATEIIEM
3aIUIIAIONINAM JIEKTPUYECKYIO TIEMb OT KOPOTKOTO 3aMBIKAHHS 1 KOMOMHUPOBAHHBIM
pacuenuTereM — KOrja JOMOJHUTENBHO C SJEKTPOMATHUTHBIM paclenuTeneM
MIPUMEHSIETCS TEIUIOBOM PaclenuTellb, 3alUIIAIONIUN 1IETh OT MePEeTrPy3KHu.

10

i

VA
Wi
AR

11
12

1, 2 — BUHTOBBIE KJIEMMBI JIs1 IOIKIFOYEHHUS ;3 - MOABMKHBIN KOHTAKT; 4 — HEITOABMKHBIN KOHTAKT;
5 - myroracuTenbHas kKamepa; 6 - THOKUI MPOBOTHUK (TIPUMEHSIETCS ISl COEAMHEHUS TTOIBUKHBIX
gacTeld aBTOMATHYECKOTO BBIKIIOYATENS); / - KaTylIKa JJICKTPOMArHUTHOTO paclenuTens; 8 -
CepJICYHUK AJIEKTPOMArHUTHOTO paclenuTens; 9 - TEIoBOH pacuenurens (OuMeranninyeckas

mwiactiHa); 10 - Mexanw3Mm pacnenurens; 11 - pykostka ympasieHus; 12 - duxcarop (mis
KkperieHust aBromara Ha DIN-peiike); 13 - kopmyc.

Pucynok 1. YerpoiictBo AB ¢ KOMOMHUPOBaHHBIM paclenUTeIeM
B cootBerctBumM ¢ TpeboBanusmu raael 3.1 [1YD, CII 256.1325800.2016,
CII 31-110-2003 ObITOBBIE 3JEKTPOCETH AODKHBI OBITH 3alUIIEHBI OT KOPOTKHX
3aMbIKaHUH W meperpy3ku. [loaToMy st 3alIUTBl AJIEKTPONPOBOJKH SKUIBIX U

OOIIECTBCHHBIX 3IaHHWNA CIEAyeT NPHUMCHATH aBTOMAaThl C KOMOWHHPOBAHHBIM
pacuenuTenem.
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B aBTOMaTtHueckoM BBIKJIIOUYATENE, 3@ 3aUIUTY LENU OT KOPOTKHX 3aMBIKAHUU
OTBEYAET JICKTPOMArHUTHBIN pacuienuTenb. OH COCTOUT U3 KaTYIIKU C HAXOISIAMCS
B €€ LEHTPE CEpACYHMKOM, YCTAHOBICHHBIM Ha CIEHUAIBHON IPYXHUHE.
B HopmasbHOM pexkmme paboThl, TOK, TMPOXOAs IO KaTyIIKe CO3/JaeT
AJEKTPOMArHUTHOE TOJIE, KOTOPOE IMPUTITUBACT CEPACYHUK BHYTPb KATYIIKH.
Cunpl  3TOr0  AJIEKTPOMArHUTHOTO TIONSL HEJOCTAaTOYHO YTOOBI IPEOJ0JIETh
CONPOTHUBJICHUE NPYKHUHBI, HA KOTOPOW YCTAaHOBJIEH cepAeyHuK. [Ipu KopoTkom
3aMBIKAHUM TOK B JJICKTPUYECKOW LIEMM MTHOBEHHO BO3pAcTacT 10 BEJIMYMHBI B
HECKOJIBKO pa3 IMpPEBBIIAONIE HOMHHAIBHBIN TOK AB, 3TOT TOK KOpPOTKOIO
3aMBIKaHUSI, TIPOXOAS IO KATYIIKE AJIEKTPOMArHUTHOIO PACLENUTENS YBEIUYUBAET
ANEKTPOMArHUTHOE TOJIE, BO3AEHCTBYIONIEE HA CEPACUYHHUK O TAKON BEIUYUHBI, YTO
€ro CUJIbI BTSTMBAHMS XBaTaeT HA TO YTO ObI MPEOIOIETh COMPOTUBIICHUE TIPYKUHBI,
MEpEMENIAACh BHYTPb KATYIIKA CEPACYHUK PA3MBIKACT NOABMKHBIM KOHTAKT
aBTOMAaTHUYECKOTO  BBIKJIIOYATENs, OOeCcTOUMBAas  I€Mb.  DJIEKTPOMArHUTHBIM
pPacCLENUTEINb OTKIIOYAET ANEKTPUUECKYIO LIETh 3a 10JIA CEKYH/IBI.

3ammTy DBJIEKTPUUECKOM Iemu OT TMeperpy3ku oO0ecleurBaeT TEeII0BOM
paclenuTellb aBTOMATUYECKOTO BBIKITFOUATES.

[Teperpy3ka MOKeT BO3HUKHYTh IMPU BKIIOUECHHUH B CETh DJIEKTPOOOOPYI0BAHUS
oO0IIIel MOIITHOCTBIO MPEBBIIIAIONICH JOMYCTUMYIO HArpy3Ky ISl IaHHOM CETH, YTO B
CBOKO O4Yepelb MOXKET IIPUBECTH K IMEPETPEBY IIPOBOJOB PA3pPYLICHUIO HU3OJSALIMU
AJIEKTPONPOBOJKHA U BOSHUKHOBEHUIO M10KApa.

TemoBoi pacuenuTens IpeacTaBisieT co00i OMMETaUIMYeCcKyo IUIACTHHY, T.€.
OH COCTOMT W3 JIBYX CHasHHBIX IUIACTUH W3TOTOBJEHHBIX W3 Pa3HbIX METAJUJIOB,
UMEIOIINX Pa3HbIM K0P UIIMEHT paclIupeHus MIpu Harpese.

[Ipu npoxoxkaeHuH TO OUMETAUIMYECKOW IUIACTUHE TOKa IMPEBBIIIAIOIIETO
HOMMHaJIbHBIM TOK AB miacTuHa HarpeBaeTcs, Ipu 3TOM OJAWH METAIIJI PACIIUPSIIETCA
ObIcTpee Npyroro. JTO MPUBOJUT K HUCKPUBJICHUID OMMETANTMYECKON TMJIACTHUHBI.
[Ipy UCKpHUBIEHMM OHA BO3JCHMCTBYET HA MEXAHU3M PACLEIHTENS], KOTOPBIH
Pa3MBIKAET MOJBUKHBIA KOHTAKT.

Bpemsi cpabarbiBaHMsi TEIUIOBOTO pAaCIENUTENs 3aBUCUT OT BEJIUYUHBI
MPEBBIIIEHNS MPOTEKAOIIEr0 B IENM TOKAa HaJl HOMHUHAIBHBIM TOKOM AB.
Uewm 6osbIIe 5TO MPEBBILIEHUE, TEM OBICTPEE CpadOTAET PACICITUTEND.

Tokn yCTaBOK aBTOMAaTHMYECKHMX BBIKIIIOUATENCH, CIyKalluX I 3alluThl
OTIICJIbHBIX YYaCTKOB CETH, CJIEyeT BBIOMPATh MO BO3MOXXHOCTH HAWMEHBIIUMU
[0 pAacyeTHbIM TOKAaM ATHUX YYaCTKOB WJIM [0 HOMHUHAJIbHBIM  TOKaM
AJIEKTPOIIPUEMHUKOB, HO TaK, YTOOBI ammaparbl 3alUThl HE OTKJIIOYaIU
AIEKTPOYCTAHOBKH TPU KPATKOBPEMEHHBIX IMEperpy3kax (IIyCKOBbIE TOKH, MUKU
TEXHOJIOTUYECKUX Harpy30K, TOKH IIPU CaMO3alyCKe U T. 11.).

Crnenyet oOpaiiaTh BHUMaHHE Ha MAPKUPOBKY U XapaKTepucTuku AB.

B MapkupoBke yka3blBaroTCs:

- MOJIEJIb ABTOMATUYECKOTO BBIKJIKOYATEIS;

- HOMUHAJIbHBIN TOK - MAKCUMAJIbHBIA TOK JJIEKTPUYECKOU CETH, IPU KOTOPOM
aBTOMATHYECKUN BBIKJIIOYATENb CIIOCOOEH JUIMTENIBHO paboTaTh 0e€3 aBapuiHOIO
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oTKIo4YeHUs nenu. CTaHaapTHhIE 3HAYEHHUS HOMHUHAJIBHBIX TOKOB aBTOMAaTHYECKHX
BBIKJIIOUATEIICH JUIS CeTeH »KUIIbIX M 00mecTBeHHEIX 3nanuii: 10, 16, 25, 32, 40, 63 A;

- HOMUHAJIbHOE HANpPSKEHNE - MAaKCUMAJIbHOE HaNpsbKeHUe ceTh B BoisbTax, Ha
KOTOPOE PACCUYNTAaH aBTOMAaTUUECKUI BBIKIIOYATENb;

- IpeJeabHas OTKII0Yaroas ClOCOOHOCTh aBTOMATHYECKOTO BBIKITIOYATENS -
MaKCUMaJbHBI TOK KOPOTKOIO 3aMblkaHUs B AwMrepax, KOTOpbI CHOcoOeH
OTKJIIOUUTh JaHHBIH AB cOXpaHuB Npu 3TOM CBOIO paboTOCIOCOOHOCTh. B ciyuae
IIPEBBIIMICHUST TOKOM KOPOTKOIO 3aMBIKAHMS 3HAYEHHsI YKa3aHHOW IIpEJEeIbHOU
OTKJIFOYAIOLIEH CHOCOOHOCTH BO3HHMKAET BEPOSTHOCTH OIUIABJICHUS IOJBHKHBIX
KOHTakTOB AB u ux npuBapuBanus Ipyr K Apyry, T.e. BeIxoaa AB u3 crpos.

- XapakTepUCTHKa cpaOaTblBaHUs - OIpEAeseT uana3oH cpadaTbIBaHUS
alIeKTpoMarHuTHoro pacuenurens AB. Xapakrepuctuka cpabaTblBaHUSI HMEET
OykBeHHOe oOOo03HaueHue. JlIs 3aluThl  DJIEKTPUYECKHX CETEeH JKUJBIX U
OOLIECTBEHHBIX 3/1aHMI yalie Bcero npumenstores AB ¢ xapakrepuctukamu B, C, D.

NTorotun

1- HaumeHoBaHue n cepus

2 - HoMnHanbHoOe HanpshkeHue

3 - BpemsA-TOKOBaa xapakrtepucruka

4 - HommHanbHas yacrorta

5 - HoMuHanbHasa oTknYatLwas cnocobHOCTb
6 - TokoBas Harpyska

Pucynok 2. [Ipumep mapkupoku AB

JlnanazoHbl TOKOB MTHOBEHHOTO paClLEIJICHUS B  3aBUCUMOCTH  OT
XapaKTEePUCTUKHU cpadaThIBaHUS B COOTBETCTBHHM ¢ [12] mpeacraBieHbl B Tadbauie 1.

Tabnuma 1
Jnamna3zoHbl TOKOB MTHOBEHHOT'O PaCLeTICHUS
XapakTepucTuka cpadaTbIBaHUS Jnana3zon
(tun AB)

B Csoiie 3 [, 10 5 I,; BKIIFOYUTEIIHHO

C Csoiie 5 I, 7o 10 I,; BKIIFOUUTENBHO

D Cspiie 10 I; 1o 20 [, BKIIOUUTETBHO
I, - HoMHHaNBHBIN TOK AB.
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Bri6op aBTOMAaTHUYECKOTO BBIKIIOYATENS OCYIIECTBISIETCS MO CIETYIOIIUM
napameTpam:

- M0 KOJUYECTBY MOJIIOCOB. OHO- U JABYXMOJNIOCHBIE AB mpumeHstoTcst ajist
onHO(ha3HOU CETH, a TPEX- M YeThIpeXMotocHbIe AB - B TpexdasHoii ceTu;

- 0 HOMHUHAJIbHOMY HanpsbkeHuto. HomuuanbHOe Hampsbkenne AB momkHO
ObITH OOJIbIIIC UM PABHO HOMHHAJIBHOMY 3HAUYCHMIO HAIPSKEHUS 3alUIAeMON UM
eIy,

- M0 XapaKTEepUCTUKE cpabaTbiBaHUsA. XapaKTepUCTUKY cpadarbiBaHus AB
MO>KHO BBIOpATh cOryiacHo Tabnute 1;

- 10 HOMUHAJIBHOMY TOKY. OmnpeenTh He0OX0AMMBbI HOMUHAIBHBINA TOK AB
MO>KHO IO MOIIHOCTH WJIY IO CEUCHHUIO JKUJT KaOeJsl.

YcrpoiicTBa 321U THOI0 OTKIIOYeHHs AU depenuuaabHoro toka (YIAT)

VYCTpOHCTBO 3alUTHOTO OTKIIIOYEHUS AU(P(HEpEeHINaTbHOr0 TOKA WM, Kak
4acTo roBopsaT, «Y30» - 3TO KOMMYTAIlMOHHBIM anmapar, MpeaHa3HAYEHHBIN IS
3aIUTHI JIEKTPUYECKOH 1IENU OT TOKOB YTEUKH.

1 — anddepeHIHANTBHBIH
TpaHcdoOpMaTOpP TOKA;

2 — NOPOroOBbIi JICMEHT;

3 — MCIIOJIHMTEJIbHbBIH

MEXaHH3M;

4 — uens TECTHPOBAHMS;

5 — CHII0BBIE KOHTAKTHI;

6 —3alMTHBIN KOHTAKT

LEINH TECTHPOBAHMA]

T — kHonka «Tecr»;

R — TecToBBIil pe3ucrop;

1, 2, N — knemmbr ¥Y30.

UR}

Pucynox 3. [Ipunnun pabotsr YT

Tok yTeukH — 3TO TOK, MPOXOJSAIIMM IO HEXKENATEIbHBbIM, B HOPMAJIbHBIX
YCIOBHUSIX IKCIUTYyaTalluH, IPOBOJSIIUM MYTSIM.
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B HopMmanbHOM pexume pabOThl 3JIEKTPOYCTAHOBKH, AJIEKTPUUYECKUN TOK
IIPOTEKAET Yepe3 IPOBOAHUKM BHYTPH HEE, KaK IPEAYCMOTPEHO KOHCTPYKIIMEH.
OT Apyrux TOKONPOBOMSIIMX 3JIEMEHTOB KOHCTPYKUMHU (METaJUIMYE€CKHE KOpIycC,
pama, Kapkac), MPOBOJHHUKH OTHEJIECHbl H3O0JISIIUEH, CONPOTUBIEHUE KOTOpPOl HE
ITO3BOJIAET CO3AAaTh MIEKTPUUYECKYIO LIETb.

Pucynoxk 4. [Ipumep koncTpykumu Y /T

Eciu mo kakoii-to npuuuHe (MOBPEXKICHHUE, BIAKHOCTb, TOKOIPOBOASILIAS
ObUIb U T.I.) CONPOTHUBIIEHUE H3O0JSLUU YMEHBUIMIOCh, HAa KOPIIyCE WU JIPYTHX
TOKONPOBOJSALINX 3JIEMEHTAX YCTaHOBKU MOsBIseTcs nmoTeHuuan. CaMm mno cede Tok
YTEUYKU HE BO3HUKHET, HEOOXOJMMO CO3/1aTh LIEMb, COCAUHSIOUIYIO 3JEKTPUUYECKUN
npudOp C MOTEHIMAJIOM Ha KOPITyCE C 3eMJIEd WM HEWUTpasblo. 31€Ch BO3MOKHO
HECKOJIbKO BApUAHTOB.

B nepBoM cnydae, Kopmyc 3J€KTPOYCTaHOBKHU, HApUMeEp, OBITOBON TEXHUKH,
KAacaeTcs METAJUNIMYECKOTO INPOBOJHMKA, UMEIOLIETO KOHTAKT C 3emiie. B Touke
KAacaHUsl 3aMbIKAaeTCs LIENb, U BO3HUKAET TOK YTE€UKH. ECIIM KOHTAaKT IOCTAaTOYHO
HAJEKHBIM, TO CHJIa TOKa BO3pacTeT J0 mopora cpabaThiBaHUs aBTOMAaTHUYECKOIO
BBIKJIIOYATENss B UIUTKE nOUTaHus. [Ipu cnaboMm KOHTaKTe MOXKET BO3HHKHYTH
VCKPEHHUE, JIOKAJbHBIM HArpeB TOYKM KACAHMS, YTO NPHUBOJUT K OIUIABJICHHUIO U
JaJbHEUIIEMY ITOBPEKICHHUIO U30JILUH IIPOBOJIOB, BO3TOPAHUIO U IOXKAPY.

B npyrom cimydae, KOpIyC OJJIEKTPOYCTAaHOBKM HE MMEET KOHTaKTa C
3a3€MJICHHBIMM NIPEAMETAMU M caM He 3a3eMileH. lIpu KacaHuMM BHEIIHMX NaHEJeu
YEJI0BEKOM, BOSHMKAET HAarpy3Ka, T.K. TEJIO YEJIOBEKA SBIISECTCS POBOJHUKOM, U Yepe3
HEro0 NPOTEKAET JJIEKTPUYECKUWA TOK. [IOCKOJIBKY CONpPOTHBIIEHHE Tea YeIOBEKa
BEJIMKO, CUJIa TOKA HEJ0CTATOYHA JUIsl CpabaThIBAHNSI aBTOMATUYECKOTO BBIKITIOUATEIS
B IIIUTKE MUTAHUS U YEIOBEK MOJIYYAET AJIEKTPOTPABMY BIUIOTH 1O JIETAIBHOTO HCXOAA.

Takum oOpazom, YT oOecreunmBaeT 3alIUTy YeIOBEKa OT MOPAKEHUS
AIEKTPUYECKUM TOKOM U 3aLIUTY OT MOMKAPOB.

[Mpunuun apeiictBus YAT cnenyrommii. [Ipu HOpManbHOM pexkume padOThI
IETH, KOT/[a MOABUKHBIE KOHTAKThI Y /[T 3aMKHYTBI, IPsIMOii TOK OT (ha3HOTO MPOBOIA
npoxoauT yepe3 marnuronposon YT, 3arem yepe3 Harpy3ky, B KaUeCTBE KOTOPOU



51

BBICTYNAIOT, MOJKIIOYEHHBIE JIEKTPOMIOTPEOUTENN U BO3BPALLAETCSI OOpaTHO B CETh
10 HYJICBOMY IPOBOJHUKY, TaK ke 4yepe3 Mmaruutonposod Y T, npu s3tom BenmumHa
0OpaTHOTO TOKa paBHA BEJIMYUHE MPSMOTO TOKA.

IIpsamoii Tok mpoxoas yepe3 maraurtonposox YT co3maeT B HEM MarHUTHBIN
IIOTOK, B CBOIO O4YEpEIb OOpaTHBINA TOK TaK K€ CO3/1a€T B MATHUTOIPOBOE MarHUTHBIM
MIOTOK TaKOM K€ BEJIMYMHBI, HO TAK KaK HAMPABJICHUE TOKOB MPOTHUBOIMOJIOXKHO, TO U
CO3/1aBAEMbIE UMW MAarHUTHBIE MOTOKHU MPOTUBOIIOJIOKHBI, T.€. MArHUTHBIE MOTOKU
HaIlpaBJICHbI BCTPEYHO 10 OTHOLIEHUIO IPYT K IPYTY U COOTBETCTBEHHO, IIPU PABHBIX
3HAYEHHUAX MPSIMOTO U 0OPAaTHOTO TOKOB, YPaBHOBEUIMBAIOT JIPYT PYyTa, B pe3yJbTare
Yero CyMMAapHbI MarHUTHBIA MOTOK B MArHUTONPOBOAE paBeH HYyJr. Tak Kak
CyMMapHbI MarHMUTHBIA MOTOK B MarHUTOMPOBOJE OTCYTCTBYET (paBeH HYIIO), BO
BTOPUYHON OOMOTKE TOK HE HMHIyKTUpyeTcs. [logBUXKHBIE KOHTaKThl 3aMKHYTHI,
AIIEKTPUYECKAs ENb BKIFOUEHA U HAXOJUTCA B HOPMAJIbHOM PEXUME paOOTHI.

Ecnu B 01HOM M3 2JIEMEHTOB AJIEKTPUYECKON LENN BO3HUKAET yTeUKa TOKA, TO
YacCTh AIEKTPUUECKOT0 TOKAa HAYMHAET IPOTEKATH 110 HEXKENATENBHOMY ITPOBOIALIEMY
nytd. [Ipy 3TOM, 4YacTh TOKa 3JIEKTPUYECKOM I€NH, MocTynatom@as or (a3Horo
IpoBoJa He OyneT BO3BpallaTbcsi B CETh, a MPOXOAS MO HEXKEIATEIbHOMY
npoBOAAIIEMY NyTH OyaeT yxoauTh B 3emuto. CremoBaTesibHO, OOpaTHBIA TOK,
KOTOpBIA OyAeT Bo3Bpallatbcs B ceTh uepe3 marHutornpoBoy YT mo HyneBomy
IpOBOAY, OYJET MEHbIE NMPSMOT0 TOKa, NOCTYMHAIOIIETO0 B CE€Th, COOTBETCTBEHHO U
BEJIMYMHA MPSMOTr0O MAarHUTHOTO IIOTOKAa CTAaHET OOJIbLIE BEIMYMHBI OOpPaTHOIO
MAarHuTHOrO IIOTOKAa, B pe3yipTare 4ero B MarHuaronposoae YT cyMmapHsli
MarHUTHBIN OTOK YK€ He OYJeT paBeH HYJIIO.

Bo3Hukimmi cyMMapHbId MarHUTHBIN IMOTOK HHAYKTUPYET JJIEKTPUUECKUM TOK
BO BTOPHYHOM OOMOTKE, KOTOPBIA HPOXOIS Uepe3 MarHUTOIJIEKTPUUECKOE pelie
MPUBOJUT €ro B paboTy, a OHO, B CBOIO OYEPEb, PA3MBIKAET MOJABUKHBIE KOHTAKTHI
OTKJIXOYAsl DJIEKTPUYECKYIO LIETIb.

VYCTpolCTBO 3alIMTHOIO OTKIIIOYEHUS IU(PPEepeHIIMaIbHOrO TOKA HMEET B
o0uxole W JApyrue Ha3BaHUA, Hampumep, Iud@epeHInanbHbIA BBIKIOYATENb,
aBTOMATUYECKUI BBIKIIIOUATENb AU (PEepeHInanbHOrO TOKa, YCTPOMCTBO 3aIIUTHOTO
OoTKJIIOYeHUs. Takke B pa3iMYHbIX JOKYMEHTAX BCTPEUaOTCs pa3Hble abOpeBUaTyphl
nanHoro ycrpoiicta, Hanpumep, ABJIT B TOCT IEC 61009-1-2020, BAT 8 'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B I1YD u CII 31-110-2003.

OcHoBHbIMM XapakTepuctukamu Y T sBisitores:

- tun. B 3manusax moryt npumensatbes YT tuna «Ay, pearupyronme Kak Ha
NIEPEMEHHBIE, TaK U Ha MyJIbCUPYIOLME TOKU yTEUKH, Win Tuna «ACy», pearupyromue
TOJIBKO Ha MEPEMEHHBbIE TOKH YTEYKH. MICTOUHMKOM IyJIbCHPYIOLIErO TOKA YTEUKU
MOTYT SIBIIAITbCSI CTUPAJIbHBIE MAIMHBI C PETYJISITOPAMU CKOPOCTH, PETyIUpyeMble
MCTOYHUKH CBETA, IEPCOHATbHBIE KOMITBIOTEPHI U JIP.

- HOMHMHJIbHBIA TOK - MakCUMajibHbIM TOK mpu kotopoMm YT cnocoGHO
JUTUTENIbHO paboTaTh, HE TEPSIsl CBOIO paboTocrocoOHOCTh. CTaHAapTHBIMU, HanboIee
4acTO MCMOJIb3YEMbIMU 3HAUYEHUSIMM HOMHUHAIbHBIX TOKOB Y /T, mcnosib3yembix B
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AJIEKTPOYCTAHOBKAX JKUJIBIX M OOIIECTBEHHBIX 3/MaHuid sBistoTcs: 10, 16, 25, 32, 40,
63A;

- nuddepeHmanbHbIT TOK — MUHUMANIBHBIN TOK yTeukd, npu kotopom YT
MIPOU3BEET OTKIIOUYCHHE dIEKTPpUIecKoi 1ienu. JuddepeHumanbaplii TOK — 3TO O/THA
13 IIaBHBIX Xapakrepuctuk Y AT,

- HOMUHAJILHOE HANpsKEeHUE — HanpsbkeHue cetu rpu kotopom YT criocoOHO
JUTUTENIbHO paboTaTh, HE Tepss CBOIO pabOTOCIOCOOHOCTH;

- poj TOKa (MOCTOSIHHBIN WITH TICPEMEHHBIH);

- YCIIOBHBIM TOK KOPOTKOT'O 3aMbIKAHUSI — TOK KOTOPBIM KPATKOBPEMEHHO MOKET
Bbiiepkath YIT 1o MoMeHTa moka He cpaboTaeT aBTOMAaTHYECKUN BBIKIIIOYATEINb,
YCTAHOBJICHHBIN JIJIS1 3AIIUTHI LEMH OT KOPOTKOTO 3aMBIKAHUS.

Bri6op YT npousBoauTcs Mo CIEIYIOIIMM KPUTEPUSIM:

- 110 HOMHHAJBbHOMY HANPSKECHUIO U TUIly ceTH. HoMHUHanbHOE HampshKeHue
YT nomxHO ObITH 00JIBIIE TUO0 pABHO HOMUHAJIBHOMY HAMPSDKEHUIO 3aIUINAEMOM
uM nenu. s ogHodazHoit cetu Tpedyercsa npyxnontocHoe YT, mis tpexdaszHoit
CETU — YETBIPEXIIOIIOCHOE;

- 10 HOMUHAIIBHOMY TOKY. Cornacno I1YD ucnons3oBanue Y/[T B rpynnoBeix
JUHUSX, HE HMMEIOIIUX 3allUThl OT CBEPXTOKAa, 0€3 MOMOJIHUTEIHLHOTO anmapara,
o0ecreunBaroIIero 3Ty 3aluTy He gonyckaercs. U3 atoro cineayert, uro nepex YT
JOJDKEH CTOSITh aBTOMATHYECKUM BBIKIIOUATENh WIM JIPYroil ammapar ¢ QyHKIHeH
3aIlIUTHI OT CBEPXTOKA, [0 TOKY KOTOPOTO HEOOXOAMMO BHIOMPATh HOMUHAIBHBINA TOK
VYAT. Ilpu stom HOoMmuHaimbHbIH TOK YJIT momxkeH ObITh Oosble MO0 paBeH
HOMUHAJIBHOMY TOKY YCTaHOBJICHHOTO JIO HETO amnmapara 3aiiiuThl (aBTOMaTHYE€CKOTO
BBIKJTIOUATEIS WUIM JIPYTOro anmnapara ¢ GyHKIMEH 3alIUThl OT CBEPXTOKA);

-  mno gubdepenuuansHoMy  TOKy.  CTaHIapTHBIMM  BEJIMYMHAMH
nuddepenuuanbaoro toka YT sBiastorcs: 6, 10, 30, 100, 300, 500mA. YAT
¢ muddepenumanbabiM TokoM 100, 300 u 500 MA npuMeHSIOTCS AJIsI 3aIlUThI
OT MoXapoB, ¢ auddepeHuuanbupiMu Tokamu 6, 10, 30 MA - [ 3alIUTHI
OT MOPAXKEHUSI YEIOBEKA AIIEKTPUYECKUM TOKOM.


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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cepus npoussoanTens

HOMUHaNbHBIM TOK -/
B111-63 ’
A , J
50

Hanpsxexue \

2308~ 50y cxema
[an 30 MA ; NOAKMOYEHUSA
anddepeHUMantHbI ,_—-"""- 0603HaYeHs!
TOK - ‘
(3000 1 M
YCNOBHBbIA TOK KB/ hl{
4

T™™n Y30

KHoNKa «TECT» TeMnepaTypHeIn AnanasoH
(ctangaptHas ot -25 go +40)

/\w Tun AC E - N CUHYCOMAANLHOIO

0 nepeMeHHoro Toka

1d 4 Tun A - ANS NyAbCUPYIOLWEro
m NOCTOSIHHOrO TOKa (M ANs CUHYCOMAanb-

- HOrO NEPEMEHHOr0 TOKA)

144 Tun B - ANA NOCTOSHHOrO TOKa (M

YNV AN CUHYCOMAANBHOIO NEePeMEeHHoro
— TOKa U Ans nynbCUpyrowero noCTosH-
HOro TOKa)

Pucynox 5. MapkupoBka Y /[T

[Ipumensiempie Tunsl YT (QyHKIIMOHATBEHO OJDKHBI MpeaycMaTpUBaTh
BO3MOYKHOCTH NMPOBEPKHU UX paboTocnocobHocTH, mpoepka Y T (TecTupoBanue) st
KUJIBIX OOBEKTOB JIOJDKHA TPOBOJUTHCS HE PEXKe OJHOrO0 pa3a B TPU MecsIia,
O 4YeM JOJDKHA OBITh 3amuCh B HMHCTPYKIHMM IO SKCIUTyaTalldd TPeanpUsThs-
M3TOTOBUTEIIS.

YcranoBka YT, pgelcTByrommx  Ha  OTKJIIOYEHUE, 3arpenaeTcs
I 3JEKTPONPUEMHHUKOB, OTKJIIOUEHUE KOTOPBIX MOXET IPUBECTH K OMACHBIM
MOCIECICTBUAM: CO3JAHUI0 HEMOCPEACTBEHHOW YIrpo3bl Uil KA3HHU JIFOJCH,
BO3HUKHOBEHUIO B3PHIBOB, MOKAPOB U T.II.

JIns caHUTapHO-TEXHUYECKUX KaOWH, BAaHHBIX M JYIIEBBIX PEKOMEHIYETCS
yctanaBiauBath Y T ¢ HoMmuHaNbHBIM qu(depeHITHaTbHBIM OTKITIOYAOITUM TOKOM JI0
10 MA, ecnu 111 HUX BbIJIETIEHA OTAEIbHAS JTUHUSI, B OCTAIBHBIX CIydasiX, HAIpUMED,
Ipy TPUMEHEHUH OJHOW JMHUHU IS CAaHUTAPHO-TEXHUYECKOW KaOWHBI, KyXHU H
Kopuaopa, ciuenyer mnpumeHsaTh YT ¢ HomuHanbHBIM auddepeHIuaIbHbIM
OTKJIFOYAIOIIUM TOKOM J10 30 MA.

st omHOKBapTUpHBIX J0oMOB YT ¢ HOMuHanbHBIM muddepeHnnanTbHbIM
OTKJIIOYAOIIMM TOKOM 110 30 MA peKoMeH1yeTcs MpeaycMaTpUBaTh JJIsl TPYIIOBBIX
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JMHUNW, TUTAONIMX IITENCEIbHbIE PO3ETKHM BHYTPU JOMa, BKJIOYasl IOJBAJIbI,
BCTPOCHHBIC W NPUCTPOCHHBIC Tapaku, a TaKKe B TPYNIOBBIX CETAX, MUTAIOIIUX
BaHHbIC KOMHATBI, AYIIIEBBIEC U CayHbI. J{JI1 yCTaHABIMBAEMBIX CHAPYKH IITEICEIbHBIX
pozetok ycraHoBka YJIT ¢ HOMuHanbHBIM aud@epeHnanbHbBIM OTKIIOYAIOIINM
TokoM A0 30 MA o0s3aTenbHa.

B 3panumsx moryt npumenstbes Y30 tuna «Ay», pearupyromue Kak Ha
IIEPEMEHHBIE, TAK U Ha MTYJIbCUPYIOIIUE TOKU OBPEXKACHUM, Ui «ACy», pearupyromune
TOJIBKO Ha NIEPEMEHHBIE TOKU YTEUKHU.

Kax Buano u3 xonctpykuuu YT (ecnu peub uaer HEe 0 KOMOMHHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB U MpPHU OO0 cXeMe ero
NOAKIIOYEHUS]  JOJbKHA  OBITh  MpeaycMOTpeHa  oOsi3aTeibHas ~ yCTaHOBKA
aBTOMATHYECKOTO BBIKJIIOUYATENSA, IJIs 3alUThI, KaK camoi cet, Tak u Y T oT TokoB
neperpy3ku U KOPOTKOTO 3aMbIKAHUSI.

Taxxke HeoOxonuma mnepuoauyueckas mpoBepka padoTtocnocodHoctn YIT.
Cranmapramu [7, 8] ycTaHoBieHO TpeOOBaHUE MO HAJMYUIO yCTPOMCTBA MPOBEPKHU
pabotocnocooHoctu YT (kHomkm). [IpoBepka paboTOCIOCOOHOCTH OCYIIECTBIISIETCS
HaxxatueM KHONKA « TECT». IIpu ee Haxxatuu B Y /[T HCKYCCTBEHHO CO3[a€TCSI TOK
YTEUYKH, YTO JOJKHO MPUBECTH K OTKIHOUeHUI0 Y JIT.

YcTpoiicTBa 3alIMTHI OT AYTroBOro npooosi uiam uckpenus (Y3/11I1)
JlyroBoii mpoOoi WM HCKPEHHWE — OJUH U3 aBaPUUHBIX MOXKAPOOMACHBIX
PEKHUMOB B JJIEKTPOCETSIX.

B ormnune OT KOPOTKMX 3aMBIKAHWM, BO3HUKAIOIIMM IPU HCKPOBBIX
Y JYTOBBIX pa3psaax TOK, OTPAHUYMBAETCSA CONPOTUBICHUEM HArpy3Ku, Ha KOTOPBIU
HE PEarupyroT aBTOMAaTUYECKHUE BBIKJIKOUATENIN, HO 3a CUET JTMTEIIbHOTO BPEMEHH €0
MPOTEKAHHUSI, MOXKET MPOUCXOUTH BOCIUIAMEHEHUE U30JISIIUK POBOJIA.

OnHolt W3 TJIABHBIX MPUYUH UCKPEHUS SBISETCS OOJBIIOE MEPEXOTHOE
conpotupienue (bIIC), B 00uxonae Ha3bIBaEMOE TAKXKE «IJIOXUM KOHTAKTOM).
[Ipn BIIC Ha mepexone 3JEKTPUUECKOTO TOKAa C OJHOTO NMPOBOJHHUKA Ha JAPYrou
oOpa3yeTcsi mociiefjoBaTelibHAasl WM NapajulesibHasl d3JEKTpUYecKas Ayra MExXIy
MIPOBOJAAMU UJIU KOHTAKTaAMH.

BIIC yacTo Bo3HHKaET BCIEACTBUE N1€PEKTOB U MOBPEKICHUM, MPOU3OIICAIINX
IIpH dKCIuTyaTanuu obopynoBanus. Hanpumep:

- TOBPEXICHUS W30JSAIUMU KalOens TBO3ISIMU, MIypyHamMu, 3aKUMaMH WA
IIPY MEXAHUYECKOM BO3JICUCTBUM JAPYTUMU IIPEAMETAMU;

- IOBPEXKICHUSI N30SI KaOesel rppl3yHaMH U JOMAITHUMH )KUBOTHBIMU;

- U37I0M Kabesst (MPoBO/a) MPY M3rudax WK MPHU MOCTOSHHBIX MEXaHUYECKUX
BO3JICHCTBUSIX;

- CTapE€HUE WU3OJISIIUU, TIOBPEXKACHUS OT BO3JACHCTBUS TEMIEpaTyphl, BJArd,
JIPYTUX pa3pylaronux (akTopos;

- YXYJIIIEHHEe KOHTaKTa M3-3a OCJIa0JeHHUs 3aKUMOB, CTApEHUS U OKHUCIICHUS
MIPOBOJIOB H T.J.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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B noBpexnéHHO# jkuiie BO3HHMKAET Mallblii 3a30p, MpoOMBaeMblil padounm
HANPsDKEHUEM, TIO9TOMY TOK 10 TaKOMY KaOelto MpoJ0JDKaeT MPOTEKaTh, U OCTaéTes
OJIM30K K HOMHUHAJIBHOMY 3HAYEHHIO, a 3HAYMUT, ABTOMATHYECKHUI BBIKIIOYATENb

Ha HETO He pearupyer.

Ocnabnentbii MexaHuueckoe MNepegasnenHbli HenonHoueHHbIi

KOMTaKT nospexaeHue kabenv KOHTaKT
kabens

Aedexr Nospexaerue MexaHuueckoe MospexaeHue CKpyTKa Meap 1
xabena rPbI3YHaMK nospexaexue UK CTapexue aNIOMUHKM

UI0NAUMM W30NAUMK

Pucynok 6. Bo3MosxHbIe IPUYUHBI HCKPEHUS B JIEKTPOIIPOBOIKE

B 3a3ope BO3HHKAeT AYroBOM pas3psil, COMPOBOKIAIOIIMNACSI HWHTCHCHUBHBIM
BBIJICJICHUEM TEILIa, YTO MPUBOJIUT K JaIbHEUIIIEMY pa3pyIISHUIO N30SI KaOes u
€ro BO3rOpaHuIo.

[Tpu GoabITIOM TTEPEX0THOM COTIPOTHUBIICHUH BO3HHUKAET MPOIECC MIUKINIECKOTO
o0pa3oBaHMsl W TalllEHUS OHJIEKTPUUYECKOW MAYTH, MNPOUCXOAUT 3HAUYUTEIHHOE U
JUTUTEIBHOE BBIJICJICHUE TEIJIOBOM 3HEPruu. BO3ZHUKAIOT IJIUTEIbHBIE U YCTONYHBBIC
TEIJIOBBIE PEKUMBI PAOOTHI DJIEKTPUUECKUX IIeNeH, BCIEACTBUE YEro MPOUCXOIUT
pa3pylIeHUe U30JISIIIUY U 3allIUTHBIX 000JI0UEK, a TAKXKe MOCIEyIolee BO3TOpaHUeE.

[To mexaHn3My BO3HUKHOBEHMS, PA3IUYaAIOT IMOCIEI0BATEIbHBIM JAyrOBOM
po0oii, MapauIeTbHbIN TyTroBOM MPO0O U TyroBOi MPOOOH Ha 3EMITIO.

L (nuHus)

HATPY3KA

N (He#nTpanb)

I
i
1
PE (3azemneHue) '
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Pucynok 7. Mexann3m BO3HUKHOBEHUS TYTOBBIX TPOOOEB

[lon mocnenoBaTenbHBIM JTYTOBBIM MPOOOEM TOHUMAETCS SICKTPUUECKHUN
npoOoi M30IAIUU (WM BO3AYIIHOTO MPOMEXKYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpysky uenu, 3amumaemoit Y3/II. [locnenoBaTtenbHblil 1yroBoi mpoOoii
BO3HUKAET, IIPEXKIE BCETO, B PE3YJIbTATE ITOBPEKIACHUSI TPOBOAA UJIU MIOTEPU KOHTAKTa
B IIOCJIEAOBATEIBLHOCTH C HArpy3koil. B 3Tux cimydasx, BEJIMYWHA TOKA MEHBLIE, YEM
pabouunif  TOK, M  aBTOMAaTHYECKHUE  BBIKIIOYATEIM WM  BBIKIIOYATEIH
mudpepeHnanbHOTO TOKa HE CIIOCOOHBI ONMPEAECIUTh HEUCIPABHOCTh M OTKIIIOUHTH
3AIIMIIAEMYIO LETb.

[TapannenpHBIN 1yroBol MpoOoil - 3TO MPOOOH, MPU KOTOPOM TOK MPOTEKACT
MEXIy aKTHUBHBIMM TPOBOJAHMKAMHU, TapaJJieIbHO Lenu Harpy3ku. [Ipoboii
COMPOBOXKIAETCS TOSIBICHUEM AJIEKTPUUECKOW YT, CHOCOOCTBYIOLIEH 3aMBIKAHUIO
IPOBOJHUKOB. BennunHa Toka mpH mapauieIbHOM Ipo0oe ONpeaesseTcs MOTHBIM
COIIPOTUBJICHUEM IIENMU. B 3aBUCUMOCTH OT TOrO, KAKOM HOMHWHAJIBHBIM TOK WMEET
aBTOMATUYECKUN BBIKIIIOYATEINb, MPOUCXOAUT (WJIM HE MPOUCXOJUT) OTKIIOUEHHUE
uenu. Ilpum 3arpyOneHHOl ycTaBKe TOKa cpadaTbIBaHUA aBTOMATHYECKOIO
BBIKJIFOYATENS OTKIIIOUEHHE LIENU IPOUCXOIUT C 3aIEPKKOM.

JlyroBoii mpo6oii Ha 3eMJII0 — 3TO POOOH, MPU KOTOPOM TOK MPOTEKAET MEKAY
aKTUBHBIM IIPOBOJTHUKOM M 3€MJICH B pe3yJibTaTe 3aMbIKaHus (ha3HOTO MTPOBOIHUKA HA
3€MJIIO WIIM Ha 3JIEMEHT JIEKTPUYECKH CBSI3aHHBIN C 3€MJICH.

YerpolicTBo 3amuThl 0T AyroBoro npobos (Y3/I1) — HOBBIN Kiacc ammapaTtoB
3alIUThl AJEKTPUUECKON CETH, MpPEIHA3HAYEHHbIA, B OTJIMYHE OT APYTUX BHUIOB
ANEKTPUUYECKUX 3alIUT, UCKIIOUUTENBHO ISl MPEAYNPEKICHUS U MPEIOTBPALICHUS
M0’KapoB, BO3HUKAIOIIHMX HU3-3a IyTOBOTO IPO00s (MCKPECHHMS).

HekotopsiMu pa3paboTuMKamMu ATHX H3ACIUNA MPUMEHSETCS TakXke TEePMUH
«YCTPOMCTBO 3alUTHI OT UCKpeHus» (Y3c).

63A yxn4
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Pucynok 8. [IpumMeps! ycTpOKCTB 3aIUTHI OT AYTOBOTO MPOOOS pa3IMuHbIX
IIPOU3BOJNUTEIICH

Y311 HOCUT UCKIIFOYUTETBHO TPOTUBONIOKAPHOE HA3HAYECHHUE.

OcHoBHOM  3amauern  Y3/[II  sBnsfercs  CBOEBPEMEHHO  pPACHO3HATH
BO3HUKHOBEHHE  IOKAPOOMACHOTO MCKPEHHS W  OTKJIKOYUTh  3aIIHIIAEMYIO
AIEKTPUYECKYIO LEIb.

VY3AII ckoHCTpyupoBaHO TakK, 4YTOOBI ONPEACIUTH TMOSIBIECHUE JTyTOBOTO
(MCKpOBOT0) pa3psiia U IpepBaTh KOHTYp €II€ Mepei TeM, KaKk SHEprus B MECTe
HEUCIPABHOCTHU JOCTUTHET 3HAYCHUN, BEAYIIMX K BOSHUKHOBEHHUIO I10Kapa.

VY3l obecnieunBaeT aBTOMATHUYECKYIO JHUAarHOCTUKY KOHTPOJIUPYEMOMU
AIIEKTPUYECKONW IIEMM W MpPU BO3HUKHOBEHUM HCKPEHUS OTKIOYaeT €€ oT oOmien
IIATAIOLIEH CETH.

Takum 00pa3zoM, Liedb NPUMEHEHUS 3TUX YCTPOICTB — 3TO MpPEayNpexIeHUe
N0’KAPOB, BO3HMKAIOIIUX B MOMEIICHUAX, 3JaHUSIX M COOPYXKEHUSAX IO NPUYHUHE
HEUCITPAaBHOCTH 3JIEKTPOOOOPYAOBaHMS, MPOSBISIOIEHCS B BUJE AYroBOro mnpo0os
(MCKpeHHUs1).

bonpmmmacTBOo  Y3/III  MCMOAB3yIOT CXOXKHE MPUHLMIBI  OOHAPYKEHUS
II0’KapOOIaCHOTO HMCKPEHUS B CETU. YCTPOMCTBO AHAIM3UPYET COBOKYITHOCTH
[IapaMeTpOB TOKAa M HAIPSDHKECHHSI CETH, XAPAKTEPHBIX I MCKPEHUS: BEIUYHUHY,
bopmy, MOISIPHOCTh, TPOJOJKATEILHOCTh M TEMIT CJIEAOBAHUS CKAYKOB. JTU CKayKU
u narT uHbopMaini, oopadaTeiBaeMy0 MOAYJIEM OOpaOOTKH CUTHAJIOB B COCTaBe
VY311 BenuunHa noay4eHHOTO CUTHAJIa CPABHUBAETCS C 33/IaHHBIM 3HAUEHUEM U TTPU
KOKJIOM TMPEBBINIEHUH 3TOr0 3HAYEHUS IMOJAETCA HWMIIYJIbC PETUCTPUPYEMBIN
HakonureneM. [Ipu NOCTHKEHHH B HAKONMTENE YCTAaHOBJIEHHOIO YMCJAa UMITYJIbCOB
3aJJaHHOTO YPOBHS TMOAPAN (OPMHUPYETCS CHUTHAJN, OTKIIOYAIOMIMHA 3alUIIaeMylO
JHUIO.

Baxnoit xapaktepuctukor Y3JII, sBasieTcs mMOMEX03alllMIIEHHOCTh, T.€.
OTCYTCTBUE HEXeNaTelbHbIX (JIOKHBIX) cpadaThlBaHUl MpU  BKIOYEHUH B
3aIMIIAEMYIO LEMb Pa3IUYHBIX AJIEKTPOIPUOOPOB, HAIIPUMED, MbLIECOCa, HCTOYHUKA
MATAaHUS C OJJEKTPOHHOM KOMMYTALMEW, JBUraTelis KOHJIAEHCATOPHOIO IIyCKa,
AJIEKTPOHHBIX PETYJSITOPOB (TUPUCTOPHOTO THUIA) CUJIbI CBETA, (PIIyOPECLIEHTHBIX U
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TaJIOTEHOBBIX JIaMII, a TaKXK€ «HOPMAJBbHO HCKPALINX» PYUYHBIX 3JIEKTPOOBITOBBIX
WHCTPYMEHTOB C JBUTATEIIIMU KOJJIEKTOPHOTO THUIIA UCKPEHHE B KOTOPBIX SIBISETCS
JOMYCTUMBIM, HAIPUMED JPEJb.

CTOUT OTMETUTB, YTO OTACJIbHBIE AJIEKTPUUYECKUE YCTPOMCTBA CAMH MOTYT
TE€HEPUPOBATh BBICOKOYACTOTHBIE M CPEJHEYACTOTHBIE IIOMEXH, KOTOpbIE OyayT
pacnozHaBarbcss Y3l kak wucrouHMK HckpeHus. Hampumep, TupucCTOpHBIE
peryniaropsl ¢ (a3oBbIM YIpaBi€HHEM 0€3 IOMEXOINOJABISIOUUX (QUIBTPOB;
pa3iInyHbIE YCTPOMCTBA, T€HEPUPYIOIIHNE BBICOKOYACTOTHBIE ITIOMEXH ITOBBIIIEHHOTO
YPOBHsI, CYLIECTBEHHO NPEBBIIAIOIINE HOPMBI Ha Iomexosmuccuro. llpu Hamnmuumn
NEPEYUCIICHHBIX YCTPOUCTB, IPUXOIUTCS IMOO OTKa3bIBaThCs OT npuMeHeHus Y 311,
YBEJIMYUBAsE PUCKM BO3rOpPaHUM OT UCKpeHus, nubo oTkimrodats Y3/II Ha Bpewms
WCIIOJIB30BAHUSL YCTPOMCTB, SBISIOIIMXCA T'€HEPATOPaMU BBICOKOYACTOTHBIX M
CPEIHEYaCTOTHBIX MIOMEX.

OcHoBHbIMM XapakTepuctukamu Y3 /11 aBistorest:

- HOMHUHQJIbHBIA TOK — MaKCUMalbHbIM TOK mpu kotopoMm Y3/l cnocobGHO
JUTUTEIBHO paboTaTh, HE TEPSIS CBOIO Pa0OTOCTIOCOOHOCTh. B OCHOBHOM BBIIMTYCKAIOTCS
B IISITH MOAU(UKAIIMAX, B 3aBUCUMOCTH OT HOMUHAJIBLHOTO ToKa: 16, 25, 32, 40, 63A;

- HOMMHAJIBHOE HAIPSHKEHHE — HanpspkeHue cetu npu Kortopom Y 3/III
CHOCOOHO IIUTENBHO paboTaTh, HE TEPSISI CBOIO PabOTOCIIOCOOHOCTS;

- YCIIOBHBIN TOK KOPOTKOI'O 3aMBIKaHHSI — TOK KOTOPBIM KPaTKOBPEMEHHO MOXKET
BbIepkath Y3/I1 1o MoMeHTa noka He cpaboTaeT aBTOMATUYECKUIN BBIKJIIOYATENb,
YCTaHOBJICHHBIN JUISI 3aIMTHI HENU OT KOPOTKOTO 3aMbIKAHMUS.

B 3
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1 — u3roTOBHTENH; 2 — MOJIEITh; 3 — HOMUHAIBHOE HANPsDKEHUE; 4 — 9acTOTa; 5 — HOMUHAIBHBIN
TOK; 6 — YCIIOBHBIN TOK KOPOTKOTO 3aMbIKaHUS; 7 — CXeMa MOJIKJIIOUEeHHS; 8§ — CXemMa UHANKAIUN
COCTOSIHUS pubopa

Pucynox 9. I[Ipumep mapxuposku Y3/II1
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Br16op Y3/IIT mpon3BoaUTCS TIO CIAEAYIOMIUM KPUTEPHUSIM:

- 10 HOMUHAJIbHOMY HanpsbkeHuto. HomunansHoe Hanpsbxenue Y3111 noimkHO
ObITH OOJIbIIIE JINOO PABHO HOMHUHAIEHOMY HANPSHKEHUIO 3aIUIIIAeMOM UM LIeTIH;

- 1m0 HOMHUHaNbHOMY TOKYy. Y3JII He 3amumiaer 3JEKTPUYECKYIO CETh
OT MEepPErpy3Ku U TOKOB KOPOTKOTo 3aMmbikaHus. [loatomy nepen Y3111 noikeH CTOSTh
aBTOMATHUYECKUN BBIKIIOYATEIh WIM JIpyrol ammapatr ¢ (QyHKIHEH 3aiiuThl
OT CBEPXTOKa MO TOKY KOTOPOro HEOOXOAUMO BhIOMpaTh HOMUHaNBbHBIA TOK Y 3JIII.
[Ipu »TOoM HOMuHanbHBIM TOK Y3AIl nmomkeHn ObITh OoJbine MO0 paBeH
HOMUHAJIBHOMY TOKY YCTaHOBJICHHOI'O /IO HETO amnmapara 3aiiuThl (aBTOMAaTUYECKOrO
BBIKJTFOUATENIS WIIM JIPYTOro anmnapara ¢ GyHKIMEH 3alIUThl OT CBEPXTOKA).

Taxoxe nipu Be16ope Y3/II crienyetr oOpatuTh BHUMaHUE HA HATMYUE (DYHKIUH
MPOBEPKH PabOTOCIOCOOHOCTH yCcTpoicTBa. HekoTopbie MPOM3BOIUTENN OCHAILIAIOT
V311 kHONIKOW MPOBEPKH, OTAEIbHBIE IPOU3BOJUTENH B KOMIUIEKTE C YCTPOMCTBOM
IIOCTABIAKOT CPEICTBO KOHTPOJIA B BHUAE ABTOHOMHOW BHWJIKHM, IO3BOJISIOLIEN
UMUTHUPOBATh HMCKPOBBIE pa3psiipl, U TaKUM OOpa30M OCYIIECTBISTh KOHTPOJb
(GYHKUIMOHUPOBAHUS M3JIEIUS U ONPEJCICHUE 30HbI €ro JEHUCTBHS, YTO SIBISETCS
HECOMHEHHBIM IPEUMYIIECTBOM TaKUX AlIapaToB.

Pucynox 10.ITpumep Y3/II1 B kOMILIEKTE CO CPEICTBOM KOHTPOJIS 30HBI
GyHKIIMOHUPOBAHUS

VYceranoBka Y3/III B rpymnmoBbIX CETSX NMUTAHHUS CHCTEM IPOTHUBOIOXKAPHOMN
3alIUTBl U B JJIEKTPOYCTAHOBKAX MEIMIIMHCKOTO HA3HAYCHMS, MOMJICPKUBAOIINX
KU3ZHEEATEIHHOCTh O0JIBHBIX, HE JOMYCKAeTCsl.

VY3AII saBnsiercs emie OJHUM BHUJIOM 3allUThl JJICKTPUUECKUX ILECTECH.
OnHo He 3aMeHsieT co0O0M ApyTrue anmapathl 3alIUThl 1 HE OTMEHSIET HEOOXOAUMOCTH
MPUMEHEHUS B AJIEKTPUUYECKUX LIETISIX aBTOMATUYECKUX BBIKJIKOYATEIEH U YCTPONCTB
3aIIATHOTO OTKIIOYeHUS Au(dHepeHITUaTBLHOTO TOKA.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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V3II pexkoMeHayeTcsl YCTaHABIMBATH B OTACJIBHBIX TIPYIIIOBBIX JUHUSAX
MUTaHUs OCBEIIECHUS U IITENCEIbHBIX PO3E€TOK MOCIE IPYTUX anmapaToB 3amuThl (AB,
YIT).

VYcranoka Y311 3anpeniaeTcs B IMHUSAX CUCTEM POTUBOIOKAPHOM 3aLUTHI,
a TaK)Ke AJIEKTPOIPUEMHHUKOB, OTKIOYEHUE KOTOPBIX MOXET MPUBECTU K OMACHBIM
NOCIEACTBUSIM: CO3JAHUIO0 HEMOCPEJACTBEHHOW YIpo3bl Uil JKM3HU JIHOJEH,
BO3HUKHOBEHUIO B3PBHIBOB, I10KAPOB U T.1.

YcrpoiicTBa 3ammThI 0T nepenanpsikennst cetu (Y3II)

[lepenaapl HAMPSHKEHUS B AIEKTPUUECKOM CETH SIBIISIOTCS OJHOW M3 OCHOBHBIX
IPUYUH BBIXOJIAa U3 CTPOS AJIEKTPUUECKUX MPUOOPOB, MPUBOIAIIUX B OTACIBHBIX
ciydyasx K moxkapy. OcoOEHHO OCTpPO BOMPOC 3alllUTHl  AJIEKTPONPUOOPOB
OT TIEpPEnajoB HANPSHKEHUS CTOUT B JKWIBIX MHOTOKBAPTUPHBIX JIOMax CTapou
MOCTPOMKHU, a TaK K€ YACTHBIX KUJIBIX JIOMaxX MOJKIIOYEHHBIX K CTapbIM JIMHUSIM
AIIEKTpOIepeaay.

Y cTpoiicTBO 3alUTHI OT EPEHANPSHKEHUS WK PEJIe HAMPSHKEHUS — 3TO anmnapar
3alUThI, OCYIIECCTBISIOMINN HENPEPHIBHBIM KOHTPOJIb BEIWYUHBI HAIPSKEHUS
MUTAIONIEH CETH C IEIbI0 00eCreueHrs OTKIIIOUECHHUS HAarpy3Ku B cllydae BBIXOJa
3HAUYECHUS HAIPSKEHUS 32 YCTAHOBIICHHBIC MTPUIETIBI.

AN

Pucynok 11. [Ipumepsl yCTpONCTB 3aIIUTHI OT NEPEHANPSIKEHUS PA3IMYHBIX
MIPOU3BOAUTEIICH

Haznauenne VY3II  3akimrodaeTcs B 3allUTe  JIEKTPOOOOPYIOBAHUS
OT IIEPENa 0B HAIIPSIKEHUS CETH KOTOPBIE MOTYT BOSHUKHYTH B CJIEACTBHUE PA3JINYHBIX
(haKTOpOB TaKWX Kak OOpHIB HYJIS, TTepekoc (a3 u T.1.

Kak npaBuino, Y3II cocTouT U3 ABYX OCHOBHBIX OJIOKOB: HM3MEpPUTEIHHOIO
Y UCTIOJIHUTEIBHOTO.

[Ipu mnomaue wa VY/II HanpspkeHUS W3MEPUTENBHBIN OJIOK OmpenemnseT
€ro BeIuuuHy. Eciiu n3MepeHHOe 3HaUEHNE HAIIPSKEHUS DJIEKTPOCETH HE BBIXOJMT 32
YCTaHOBJICHHBI B HACTPOWKAaX JHMAMAa30H 3HAYEHUW M3MEPUTENbHBIA OJIOK MOJaeT


https://elektroshkola.ru/obshhie-voprosy/obryv-nulya-v-trexfaznoj-seti-prichiny-i-posledstviya/
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CUTHAJ Ha HCIOJIHUTENbHBIN OJOK (pesne) KOTOpBIA 3aMbIKaeT CHJIOBOM KOHTAKT,
BKJIIOYasi TEM CaMbIM Harpy3Ky B CETb.

Takum o0pazom, Y/III ocymecTBiasieT HENPEPBIBHBIA KOHTPOJIb HANPSKEHUS
DNEKTpOCETU. B ciydae CHMKEHHsS HANpPSOKEHUs HWKE YCTAHOBIIEHHOTO IIOpora
WUIU MOBBILIEHUS BBIIIE YCTAHOBIECHHOTO B HACTPOMKAX MOPOra H3MEPUTENIbHBIN OJIOK
MTHOBEHHO TIOJJa€T CHUTHAJl Ha HWCIIOJHUTENbHBIA MEXaHu3M (pese) KOTOpBId
OTKJIFOYAET JJIEKTPOYCTAaHOBKY OT ceTh. llociie BOCCTaHOBIIEHHS 3HAauYeHUs
HaOpsDKEHUsT 10 JOMYCTHUMOIO  3HAU€HUs, M3MEpUTEIbHBIM  OJOK  depes
YCTAaHOBJICHHYIO B  HACTPOMKAaxX  BBIACPKKY  BPEMEHM  IIOJAECT  CHUTHAI
Ha UCIOJIHUTEIbHBIN MEXaHU3M, KOTOPBIM BHOBb BKIIFOUAET HArPY3Ky.

Cy1iecTBYIOT CIIEIYIOIIME TUIIBI PEJle HANIPSIKEHU:

-110 TUILY JIEKTPOCETU: OJHO(A3HBIE U TpeX(Pa3HBbIE;

-110 C0CO0y YCTaHOBKHM: CTallMOHApHbIe U nepeHocHble. [Ipu ycranoske Y311
BO BBOJHOM D3JIEKTPOILUTKE OOECHEUYMBAETCS 3alllUTa BCEU JIJIEKTPOCETH M BCEX
ANEKTPONPUOOPOB, MOJAKIIOYEHHBIX K Hel. [lepenocubie Y3II mpumeHstoTces, Koraa
€ro YCTaHOBKA B IIUTKE 3aTPyAHEHA NI HEOOXOAMMO 00€CIIEYUTh 0COObIE HACTPOIKU
110 HAMPSKEHUIO CETH JIJIs1 KOHKPETHOTO 3JIEKTPOOOOPYI0BAHUS.

B HacTosmee BpeMs CyIIECTBYIOT YCTPOMCTBA 3aIIUThI OT NEPEHAIPSIKEHUS C
KOMOMHHMPOBAHHOM 3alIUTOM, TaK HAa3bIBAEMbIEC BOJIbT-aMIEPHBIE pele, KOTOphIE
KOHTPOJIMPYIOT KPOME HAIIPSDKEHUs CETH, €Ile U TOK B CETH, 3allUIIas TEM CaMbIM
CeTh, KaK OT IEPEenajgoB HANPSLKEHUSA, TaK U OT MEPETPY3KH, T.€. JONOJHUTEIBHO
BBITNOJIHAET (PYHKINIO OTPAHUYUTENS] MOITHOCTH.

Heo0Oxoaumo 3HaTh, 4TO BOJIBT-aMIIEPHOE pelie HE 00EeCIeUunBaeT 3allUuTy CETU
OT KOPOTKOIO 3aMbIKaHUSI U HE MOXET 3aMEHUTb COOOM aBTOMATUYECKUH
BBIKJIFOUYATEb.

Baxwnoi1 xapakrepuctukont Y3II sBiseTcs HOMMHAIBHBIN TOK.

HomMunanbHbii TOK — 3TO TOK, KoTOphii Y3II cnocoOHO mpomyckaTh 4epe3
ce0si B TEUCHHE JJIMTEIBHOTO BPEMEHU COXPAHSIS IPU 3TOM CBOIO padOTOCTIOCOOHOCTb.
CranpapTHbIMH, HanOoOJiee PAaCpPOCTPAHEHHBIMU 3HAYEHHSIMU HOMHUHAJIBHOTO TOKa
V3II aensrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunansneiii Tok Y311 onpenensercs mo cymMmMapHOMY TOKY Harpy3Kd WU
MOIIHOCTH BCEX 3JIEKTPOIPUOOPOB, MOJKIIOYAEMbIX B 3aIIUIIAEMYIO CETh.

[TomyynB paccuntaHHoe 3HA4YeHHE TOKa, BbiOMpaem Y3II ¢ Ommwkaimmm
OO0JBIINM CTaHIAPTHBIM 3HAYEHHEM HOMHHAJIBHOTO TOKA.

Heobxoaumo yuuthiBath, yto Y3II He 3ammumiaer 3JEKTPOCETh OT TOKOB
Neperpy3ku M TOKa KOPOTKOIO 3aMblkaHMsi, mo3romy camo Y3II momkHO OBITH
3AIIMILEHO OT HUX YCTAHOBJICHHBIM IIOCJIEJOBATEIBbHO C HUM aBTOMATHUYECKHUM
BeIKITIouareseM. [loatomy HomMuHaNBHBINA TOK Y 3II HE0OX0MUMO PUHUMATH UCXOJS
Y3 HOMHHAQJIBHOTO TOKa aBTOMAaTHYECKOTO BBIKIIIOYaTens. [Ipu 3ToM HOMUHAIBHBIN
ToKk Y3II nomkeH ObITh OOJbIIE WM PAaBEH HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOIO
JI0 HETO aBTOMAaTUYECKOTO BBIKIIFOUATEIIA.

V3II MOryT UIMETh HECKOJIBKO HACTPOEK:

- yctaHOBKa mopora cpaOarbiBanuss Y3II mo MakcuMalibHOMY 3HAYEHUIO
HanpspkeHus: (Umax) - ycTaHaBIMBAaeT MAaKCUMAJIbHO JIOMYCTUMOE 3HAYE€HHE
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HalpsOKEHUST  AJIEKTPOCETH, NPEBBINIEHUE KOTOPOrOo NPHUBEAET K OTKIHOYEHUIO
Harpy3Ku;

- ycTaHOBKa mopora cpaOateiBaHus Y3Il 1mo MHUHMUMaIbHOMY 3HAYEHUIO
HanpspkeHus: (Umin) - ycTaHaBIMBaeT MUHHUMAIBHO JIOMYCTHMOE 3HAYCHHE
HaIpsOKEHUST  DJIEKTPOCETH, CHIDKEHUE HANpSOHKEHUS HIDKE JIAaHHOTO 3HAYEHUS
MPUBEACT K OTKIIOYEHHUIO HATPY3KH,

- YCTaHOBKa BPEMEHHU 3aJEP>KKM BKIIIOUEHUS — Bpems, dyepe3 kortopoe Y3II,
MOCJI€ OTKIIIOYEHUSI HArPy3KH, TOBTOPHO €€ BKJIIOYUT MPU BOCCTAHOBJICHUU 3HAYEHUS
HaIpsHDKEHUS CEeTM B YCTAHOBJICHHBIX Mpefnenax. Bpems 3anepXku BKIIOUEHUS
AIEKTPOIPUOOPOB BHIOUPAETCSI B COOTBETCTBUU C PYKOBOJICTBOM IO KCILTyaTaIlUu.

Hszmarop S oummmn® oo

BKIIIOIeHUA Fr— — TIOOKTIOICHAA
220B . IIATAHUA pere.
HATPY3KH.
e Gl h S
Brixmouarens xouTpona e 7 KBT ?ogtol’!; N

MAKCHMAJIBHOI'O HAIIPpAXKEeHHA.

Tpexpaspagasnt
Brixmouarens xouTpOIA HHIHKATOP.

MHHHEMAJIBHOI'O HANIPAXKEeHHAA.

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

Perynarop sagepxrnm Perynarop maxkcuMansHOTO
BpeMeHH aBTOMAaTHIEeCKOI'o 230! HANpPAKeHHA OTKIIOYeHUA.
BRJIIOYEHHUA II0CJIe AaBAPHH. 220

—
5

PermeTop MHHHMAaJIBEHOTO
HanopAXKeHHA OTKJIIYeHHA.

Knemmvzr nogxmogenns
HarpysKH

Pucynok 12. [Ipumep MapKHUpOBKH yCTPOMCTBA 3aIIUTHI OT MEPEHANPSHKEHUS (perie
HaIpsHKEHUS )

KonuyecTBO U crnocoObl HACTPOMKK MOTYT OBITh PA3JIUYHBI JIJIS1 PA3HBIX THUIIOB
V3II. O6wuno, nHactpoiika VY3II ocymiecTBiaseTcss ¢ TOMOIIBIO MOBOPOTHBIX
PEryJIupOBOYHBIX PYyUEK.

CpaBHEHHE ammapaToB 3aIIUTHI 3JIEKTPUYECKOM CETH MO OTKIIOYAIOIIEH
CIIOCOOHOCTH

PaccMoTpuM pasHuily B paO0oTe M BO3MOXKHOCTSIX OTKJIIOUEHHS Pa3IUUHbBIX
anmnapaTtoB 3allMThl AJIEKTPUYECKUX Leneil. B HacTosiuee Bpems, €CTb MHOIO
KOMOMHHMPOBAHHBIX YCTPOUCTB 3aAIMTHI ANEKTPUUECKUX CETEH, T.€. COBMEIIAIOIINX B
ce0e HECKOJIbKO 3aIIUTHBIX (PYHKIUH. 31eCh MBI PaCCMOTPUM HE KOMOMHUPOBAHHbIE
anmnapartbl 3alUThI, BHITOJHSIOUIUE TOJBKO OJHY (QYHKIIHIO.
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[IprunHaMu MOXapoB OT JJIEKTPOYCTAHOBOK MOTYT SIBIATHCS: KOPOTKOE
3aMbIKaHuE, Teperpy3ka, TOKM yTEUKH, JyroBele MpoOou  (MCKpEHHE),
IIEpEHAIPSIKECHUE.

JIns  3amuThl  DJIEKTPUYECKHX CETEW, B HACTOSAILIEE BpeMs, SBISIIOTCS
oOs3aTenpbHBIMU K TTpuMeHeHnt0o AB u Y/[T. OTu anmapatsl 3apeKOMEHI0BaIH ce0s
KaKk HaJexkHble U d(PQeKTUBHbIE CpPEACTBA  MPEAOTBpPALICHUS  I0KApOB
OT 3JIEKTPOYCTAHOBOK.

AB 3amumiaer 53JIEKTPUYECKYIO CE€Thb OT TOKOB KOPOTKOIO 3aMBIKAHUS
U TIEPErPY30K ANEKTPUUECKOUN CETH.

VAT 3amumaer ->JIEKTPUYECKYKD CEThb OT T0XKapoB B  pE3yJbTaTe
BO3HUKHOBEHUS TOKOB YTE€UKH.

CrenyeT OTMETHUTB, UTO B HACTOSIIEE BPEMS 3alIUTy OT MHOTHX HETaTHBHBIX
(GakTOpoB, BBI3BIBAIOIIMX BO3TOpAaHUE B  JJICKTPUUECKHUX  CETSIX, BMECTE
¢ npuMmeHenueM AB u Y/IT, oTdyactu pemaroT oprain3aiOHHBIMU MEPOIIPUATUAMM,
IIPOU3BOJIUMBIMM Ha JTAIe MPOCKTUPOBAHUS AIEKTPUUECKUX CETEN, IPU UX MOHTAXKE
U MIpY dKCIUTyaTanuu. Mcronb3yoTces: TAKUE MEphl, Kak 3a3eMJICHUE, YKIaaKa Kadess
B KopoOa, YBEIMYEHUE pACCTOSHUA MEXKIY [MPOBOJHUKAMH, IPUMEHEHHE
CHEUATbHBIX COECAUHUTENBHBIX YCTPOUCTB (KJIEMMHBIX KOpPOOOK H Ap.) U T.A. s
3alIUTBl OT NEPErpy30K MNPOU3BOAAT IPABUIIBHBIA PACUET JIIEKTPUUECKUX CETEH
Y Harpy3KH.

Onnako AB u YT u3znauansHO HEe OBLIM IIPEeHA3HAYCHBI JIJIST PACTIO3HABAHUS
VCKPEHUSA U OTKJIFOYEHUs 1IN B CIIy4yae ero nosBieHus. VckpeHue He pacro3Haercs
AB nnmu YT, NOCKOJIBKY MPU UCKPEHUU HE MPOUCXOAUT HU YBEIUUYEHUE CPETHETO
3HAYEHHUS TOKA B LTI, HU €r0 YTEUYKA Ha 3€MIIIO.

IIpr mocienoBaTelbHOM HUCKPEHUM IIOJHOE  COIPOTHUBIIEHUE  «ILIOXOTO
KOHTAKTa» YMEHBIIAET TOK HArpy3KH U JEPKUT ITOT TOK HUYKE NOPOra OTKIIOYEHHUS
AB. COOTBETCTBEHHO, 3TH CPEACTBA 3AIIUTHI OT HETATUBHOI'O JIEHUCTBUS BBICOKOTO
3Hau€HUA TOKa He cpabarbiBaioT. [lpu mapamieabHOM HMCKpPEHUM MeExay ¢azon
U HEUTPAIbHBIM IPOBOAOM TOK OIPAHUYEH IIOJIHBIM COIPOTUBIECHHUEM LENH
u cpabarsiBanue AB u YT 3aBUCUT OT CTENEHH UCKPEHUs, OJTHAKO B MOJHON Mepe
HE rapaHTUpPYETCS.

CoOTBETCTBEHHO, PEIICHHUE 33/1a4d PACIO3HABAHUS MCKPEHHUs U oOecreueHus
3aIlUTHI OT MOKAPOB, BEI3BAHHBIX UCKPEHUEM, TOJDKHO 00ECIIeYUBATHCS HOBBIM THIIOM
YCTPOUCTB, (GYHKIIMOHATIBLHO W TEXHUYECKH OPHUEHTHPOBAHHBIMU Ha TaKylO 3a/audy.
Takum yctporictBom siBnsercss Y311

VY3AII 3amumaer 3JIeKTPUYECKYIO CETh OT IOXKApPOOIMACHOTO MPOSBICHUS
JyTOBOTO TIPOOOST (MCKPEHMS).

Eme omgaum  QakropoM, KOTOPBI MOXKET TPUBECTH K  TOXKAPY
OT DJIEKTPOYCTAHOBOK, SIBJIAIOTCS KOJEOAHUS HAMpPSHKEHUS AJIEKTPUUECKOW CETH.
[IprueM, OMacHOCTh MOXKET HECTH KaK MOBBIIIEHHOE HAIIPSYKEHHUE, TaK U IIOHUKECHUE
HanpsHKEHUS.

AB, YAT, Y3AII He 3amuIiaroT 3JeKTPUIECKYIO CETh OT OMACHBIX KOJICOaHUI
HaIpsKEHUS CeTU. DTy 3a1a4dy BbimonHseT Y311
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V3II 3amuimaeT 3AeKTPUUECKYI0 CeTh OT KOJeOaHWW HampsDKEHUs, KOTOpbIe
MOTYT MPUBECTH K BBIXOY U3 CTPOS INEKTPONPUOOPOB U UX BO3TOPAHUIO.

(I)yHKl_lI/IOHaJILHbIe BO3MOKHOCTH amnmapartoB 3alllUThI 3JIEKTPUYCCKHUX

CeTeN.

Tabmuma 2

qDYHKHI/IOHaJIBHI)Ie BO3MOKHOCTH aIlIIapaTOB 3alIUTBI SJICKTPUICCKUX ceTen

Anmnapar 3ammThbl

YcrpoiicTtBo

R . YcrpoiictBo
ABapHiiHbIii . YCTpoiicTBO 3aIIUTHI |  3AIIMTHI OT p
p— ABTOMATHYECKUIA 3alUTHI OT
p auppepeHunaIbLHOro AYroBOro
BbIKJIIOYATEb (AB) nepeHanpsiKeHust
Toka (YAT) npooos (v3I)
(Y3410)
He
Kopotkoe OobecneunBaer He obecnieunBaet He obecnieunBaet
3aMbIKaHUe 3amMT 3aIuUT obecneumsact 3aIuT
y Y 3alUTy Y
He
O0ecneunBaer He oGecnieunBaer He oGecnieunBaer
[leperpyska S — obecrieunBaeT -
y Y 3aIUTy Y
He
He oGecrieunBaer O0ecneunBaer He oGecneunBaer
VYTeuka Toka sawr sammuT obOecrieunBaeT SawT
Y y 3alUTy Y
[yrosoit
npooou He obecnieunBaet He oGecnieunBaer O6ecneunBae | He oOecnieunBaer
nocjea0Bare 3aIIUTy 3alIATy T 3alUTY 3aIUTy
JIBHBIN
He B monnoO# Mepe
Hyrosoit o0ecreunBaeT 3aliuTy.
npooou MosxeT cpaboTtath He o6ecnieunBaet Oo6ecneunBae | He oGecrieunBaer
napayuieNbHbI CJIMIIKOM T03]THO 3aIIUTy T 3alIUTY 3aIUTy
71 (Ipu OrpaHUYEHHOM
Toke K3)
He B nonnoi mepe He B nonnoi mepe
. obecrieunBaeT 3aluTy. obecrieunBaeT
Hyrosoit
0060i MosxeT cpaboTaTh 3alIuUTYy. O6ecneunBae | He oOecneunBaer
Hap3 eMUIEO CJIUIIIKOM TIO3/THO Moxet He cpaboTaTh T 3alIUTY 3aIUTy
(Ipu OrpaHUYEHHOM (Ipu UMITYyILCHOM
toke K3) XapaKkTepe UCKPEHNUs)
He
[lepenass He oGecneunBaer He oGecnieunBaer O06ecneunBaet
HaMPsOKEHUS 3aIUT 3aIUT obecneunBact 3aIIUT
P y y sanTy IuTy

N3 tabmuipl 2 BUAHO, YTO HU OJMH M3 allllapaToOB 3alllUThl HE 3aIlUIacT
AIIEKTPUUYECKYIO CE€Th OT BCEX BO3MOKHBIX aBaApUMHBIX PEXUMOB. [[1s1 oOecrieueHus

MaKCHUMAaJIbHOW  3alllUThI

JICKTPUUYECKOW CETH  IEJIeCO00pa3sHO  HCIIOJIB30BaTh
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anmaparbl  3alMThl, paboTaromme Ha  OOHApYyXEHHWE pPa3HbIX TMPU3HAKOB
HEHUCIIPABHOCTH JIEKTPUUECKON CETH.

[Tpumenenne Y311 u Y3II He oTMeHsIET HEOOXOAMMOCTH MCTIONB30BaHus AB
u Y/T.

Takum 00pa3om, eciau pPacCMOTPETh BapUaHT WCIOJIB30BAaHHUS BCEX BHUIOB
3aIUTHI AICKTPUUECKON CETHU OT/ACIBHBIMH YCTPOUCTBAMH (BBITOIHSIOIIMMHU TOJBKO
0JIHY (PYHKIIHIO), TO HEOOXOMMO YCTAaHOBUTH YETHIPE pa3HbIX allliapara 3amuThl: AB,
VAT, Y3111, Y3II.

B HacTosmiee BpemMst paciipocTpaHeHbl KOMOMHUPOBAHHBIE allapaThl 3alUThI,
KOTOpbIe OOBEIUHSIOT B OJIHOM KOPIYCE HECKOJbKO ycTpoicTB. Hampumep,
nuddepeHnranbHble aBTOMaThl, KOTOPbIE 00BEAUHSAIOT (PYHKIIMH aBTOMATHYECKOTO
BBIKJIFOUATENS M YCTpOHCTBA 3aniuThl ¢ depeHimanbsHoro Toka. KomomHupoBaHHbIE
YCTPOMCTBA MO3BOJISIIOT ONTUMHU3UPOBATh U YIPOCTUTHh MPOCKTUPOBAHUE U MOHTAaX
ANEKTPUUYECKUX IIUTKOB.

TepmounaukaTopbl

OnHon u3 HauOoJiee PacIpOCTPaHEHHBIX IIPUYUH II0KapoB
OT BJEKTPOYCTAHOBOK SIBJISIETCSI MEPErpeB KOHTAKTHBIX COCOUHEHUHM U JPYrux
aneMeHToB. IlokapoomacHble pEeXKUMbl  BO3HUKAIOT — BCJIEJACTBUE  OOJIBIIOrO
IIEPEXOAHOTO COITPOTHUBIICHHUS], & TAKIKE MIEPETPY30K.

TepMOMHIMKATOPHBIE MaTEpHANIbl IPEIHA3HAYECHBI JUI BU3YyAJBHOIO WIIH
¢dororpauyeckoro KOHTPOJISI W U3MEPEHUs TeMIepaTypbl, T.€. pPE3yJbTaThl
WU3MEPEHUI MOXKHO NPEACTaBUTh B BU3yAIN3UPOBAHHOM BH/IE.

IIpy [OCTMKEHUM MAKCHUMAJIBbHOM TEMIIEpaTypbl TEPMOMHAMKATOPHBII
MaTepuaj pacIuIaBIsIeTCss 1 HEOOPAaTUMO MEHSIET CBOM LIBET.

TepMOUHIUKATOPBI MOXXHO HCIIOJIB30BaTh KaK JIOKA3aTENbCTBO  (pakTa
JTOCTH)KEHHSI  ONPEICJICHHOM MaKCUMaJIbHOM TeMIeparypbl, T.K. PpPe3yJbTaThl
U3MEPEHHUSI SIBISIOTCA HEOOPAaTUMBIMHU.

Meron wu3MepeHuss TeMIlepaTypbl C TOMOIIBIO TEPMOWHIUKATOPHBIX
MaTepHaloB OTIUYAETCS MPOCTOTOM, 3KOHOMHUYHOCTBIO, MAJIOM TPYJO0EMKOCTHIO,
BO3MOYKHOCTBIO ONEPATUBHOTO TMOJIYYEHHMsS] JOCTAaTOYHO MOJHOW HH(pOpManuu
O TEIJIOBOM PEXHUME 3JIEMEHTOB JIEKTPOOOOPYI0BAHUSI.

TepMOMHIMKATOPBl HMMEKT HECKOJBKO HCIOJHEHUN: TEPMOMHIUKATOPHBIE
HAKJIEHKU U TEPMOMHINKATOPHBIE KPACKHU.

KoHTpacTHOCTh 1IBETOBOrO mnepexoja OOecreunBaeT JIETKOE paclo3HaBaHUE
aBapUIHOTO MEpPETpPeBa.

TepMOMHIMKATOPBI COXPAHSIOT CBOM I[BET U MAPKUPOBKY Ha MPOTSKEHUHU BCETO
CpOKa CIIy>KOBI.

TepMOUHIUKATOpHBIE ~ HAKJIEHKU  MPEACTABISAIOT  COOOM  MOMJIOKKY
Ha CAaMOKJIESIIENCs] OCHOBE C HAHECEHHBIM TEPMOMHIMKATOPHBIM MOKPBITHEM.
MartepuanioM MOMJIOKKA MOTYT ObITh Oymara, ¢oyibra Wiu TMOJHMMEpHas IJICHKA.
Jlnst mpenoxpaHeHus TEPMOMHAMKATOPHOIO TMOKPBITUS OT BHEUIHUX BO3JEHCTBUN
ITIOBEPXHOCTH U3EUs IIOKPHIBAKOT 3ALUTHON IJIEHKOM.
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[Ipu mocTmxeHUM 3aJaHHOW TEeMIIepaTypbl WHIMKATOP HEOOpAaTUMO MEHSET
CBOM IIBET.

TepMouHIUKATOPHBIC HAKICHKA MOTYT OBITH PA3IMYHOTO pazMepa U (PopMel,
B 3aBHCHUMOCTH OT 3aJja4ll UMETh Pa3HBIA MOPOT cpabaThIBaHMsI, UMETh HECKOJIBKO
TEPMOYYBCTBUTEJILHBIX METOK C Pa3HBIM MPEACIOM CpabaThIBAHMUS.

TepMouHMKaTOPHBIE HAKICHKH MOTYT OBITh OJHOMO3UIIMOHHBIMH, T.€. UMEIOT
OJIHY WHJWKAIIMOHHYI0 METKY W MHOTOIIO3MIIMOHHBIMH — HMMEIOIIHNE HECKOJbKO
WHIMKAIIMOHHBIX METOK, HACTPOSHHBIX Ha pa3HbIC TEMIIEPATYPHI.
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Pucynox 13. I[IpumMeps! TEpMOMHINKATOPHBIX HAKIICEK Pa3TMYHBIX
MIPOU3BOIUTENECH

[IpumeHeHne OTHOMO3UIMOHHBIX TEPMOUHAMKATOPHBIX HAKIIEEK MO3BOJISIET
KOHTPOJIMPOBATh MAKCUMAJILHYIO TEMIIEPaTypy Ha JIEMEHTE JIEKTPOOOOPYI0BAHUS.

[IpumeHeHne MHOTOMO3UIIMOHHBIX TEPMOMHIMKATOPHBIX HAKJIEEK IMO3BOJISET
ONpeAEHsATh TeMIneparypy AJIEMEHTA 3JIEKTPOOOOPYNIOBaHUS Kak
cpeaHeapupMETHUECKOE MEXKY MOCIeIHEeH METKON, U3MEHUBIIEH 1[BET, U TIEPBOM —
HE U3MEHUBIIEH.

TepMOUHAMKATOPHBIE KPACKH, B OTJIMYME OT TEPMOMHIAMKATOPHBIX HAKIIEEK,
MOXHO HAHECTHM Ha TIOBEPXHOCTH WJIM OJEMEHTHI  AJIEKTPOOOOPYI0BaHUS,
HEIOCTYIIHbIE JUISI YCTAaHOBKA  TEPMOMHAMKATOPHBIX  HAKIEEK, HAIPUMeED,
IpU  CIOXKHOW KOHQUTYpallMd WJIM OTPaHUYCHHOM TMPOCTPAHCTBE BHYTPHU
AIEKTPUYECKUX IUTKOB. Kpacku MOKHO HAHECTH HA IOBEPXHOCTh KOHTPOJIUPYEMOTO
aeMeHTa Oojiee TOHKMM CJIO€M, B pe3yjibTaTe Yero BO3pPacTaeT CKOPOCTh
cpabaTbIBaHUS.
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Pucynox 14. [Ipumep ucOTHEHUS TEPMOUHIUKATOPHBIX KPACOK

TepMOMHUAMKATOPEl IIPUMEHSIOTCS JUIsL  KOHTPOJIS TEIIOBOIO  peKUMa
DJIIEMEHTOB JJIEKTPOYCTAHOBOK.

TepMonHAUKAaTOpPBl MNPUMEHSIOTCS Uil  OOHAPYKEHUS U PETUCTpaluu
NIEPETPEBOB 3JIEMEHTOB 3JIEKTPOOOOPYIOBAHUS WM 3JIEKTPONPOBOAKH, B MEPBYIO
ouepelib, BOJIN3H IEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COCIUHEHUH.

TepMonHaUKaTOpHl HE TPEOYIOT CHELMATBHOTO TEXHUUECKOTO 00CTYKUBAHUSI.

3amuTe MOMJIEKAT  BJIEMEHTBl  3JEKTpOoOoOOpyAOBaHHUSA, Uil  KOTOPBIX
HOPMATUBHO-TEXHUYECKUMHU JOKYMEHTAMHU YCTAHOBJIEHbI HAMOOJBIINE JAOMYCTUMBIE
TEeMIIepaTypbl HarpeBa, a TAKXKE AIEMEHTBI JIEKTPOOOOPYAOBAHUS, IEPETPEB KOTOPHIX
MO>KET MPUBECTH K aBapUU WM BO3TOPAHUIO (HE3aBUCUMO OT HAJIUYHUS TPEOOBAHMIA
HOPMATHUBHBIX JOKYMEHTOB).

TepMOUHIUMKATOPBl ~ HAHOCAT  HA  DJIEMEHTBl  3JEKTPOOOOpYAOBaHMS,
MOJIEKAIINE KOHTPOJIIIO TETUIOBOTO COCTOSTHUS.
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PI/ICYHOK 15. HpI/IMep HCIIOJIB30BaHUA TCPMONMHANKATOPHBIX HAKIICCK IJIXI KOHTPOJIA
TEMIICPATYPbl KOHTAKTHBIX COC}II/IHCHI/Iﬁ

[Topor cpabaTbiBaHNs TEPMOMHIUKATOPOB BEIOMPAETCS UCXOAs U3 TpeOOBaHUI
HOPMATHUBHO  TEXHUYECKOW  JIOKYMEHTAalUMW JJIi  KOHKPETHOTO  3JIEMEHTA
AIEKTPOOOOPYIOBaHUSA, TEXHHUYECKUX XAPAKTEPUCTUK U  PEXKUMOB  pabOThI
AIEKTPOOOOPYI0OBaAHUS.

Tak kak TEPMOMHAMKATOPHI HE SBIISIIOTCS BOCCTAHABIMBAEMBIMU HM3EIHSIMU,
[ocjie perucTpaly UMHU IeperpeBa cpabdoTaBLIME TEPMOUHIUKATOPHI IMOAJIEKAT
3aMEHE Ha HOBBIE.

HeoOxoaumMo KOHTpPOJIUPOBATH CPOK HCIOJIb30BAHUS TEPMOMHANKATOPOB.
[Tpu ucTedyeHnun cpoka UCTOIb30BaAHMSI, TEPMOUHAUKATOPBI HEOOXOAUMO 3aMEHHUTh Ha
HoBbI€. [locie 3aMeHBI cienaTh OTMETKY B JKypHAJIE.

TepMonHIUKATOPBI SBJISIFOTCS HEBOCCTaHABJIMBAEMbIMU 17}
HEPEMOHTONPUTOAHBIMK  M3AenusiMu  (HokpbiTusiMu).  Ilpu  cpabarbiBaHuU
TEPMOMHIUKATOPA, €ro CIEAYeT YAAIUTh U 3aMEHUTh HA HOBOE U3JIeiue (TIOKPHITHUE).
OxpammBaHrie TEPMOUHIUKATOPHBIX METOK B pE3YyJIbTaTE BO3JECUCTBUS TEMIIEPATYPHI
HEO0OpaTUMO.

Tepmocucrembl

TepmocucTeMbl peHa3HAYEHBI I PAHHETO0 aBTOMATHYE€CKOTO OOHAPYKEHHUSI
MIOYKAapOOIACHBIX CHUTYallMl, BO3HUKAIOLIMX BCIIEICTBUE IEPErPEBA DBJIEMEHTOB
AJIEKTPOYCTAHOBOK: KOHTAKTHBIX COCAWHEHUH, MPOBOAOB, Kabene (B T.4. KOHIIEBOU
apMaTypbl) M IIWH, D3JICKTPUYECKHX amlapaToB, BBOJHBIX PaCHpeaeIUTEIbHBIX
mkapoB, I[IUTOB C 3JIEKTPOOOOPYAOBAHHEM, HWHOTO 3JIEKTPOOOOpPYAOBAHUS
U WX DJEMEHTOB, TJI€ BO3MOXXHO TMPEBBIIICHUE TEMIIEpaTypbl 000PYI0BaAHUS
B HEIITATHOM peXuUMe PaOOThI UITU TIPH MOSBICHUU JeeKTa.

Cucrembl OCYHIECTBISIIOT HEMPEPBIBHBIN KOHTPOJIL TEMIIEpATypbl HarpeBa C
CUTHAJIM3AIMEN O MPEBBIIIEHUN YCTAHOBJICHHBIX OPOTOB U Mepenadei nHhopMauu
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Ha MyJIbT EHTPATM30BAHHOTO HAOIOICHHSI, TJ€ OCYIIIECTBIISIETCS IPUEM TPEBOKHBIX
M3BEIICHUH 00 OOHAPYXKEHHBIX MEePErpeBax C MaTIYUKOB, OTOOpaKeHUE (MHIUKAIIHS)
COCTOSIHHSI I PETUCTPAIIHSI COOBITHIA.

Tepmocuctremamun ~ MOTYT  OBITh ~ OOOpPYAOBAaHBI  DJEKTPOYCTAHOBKH,
TSI KOTOPBIX HOPMATUBHBIMU JJOKYMEHTaMHU yCTAHOBJICHBI HAUOOJIBIIAS JOITYCTUMAS
TeMreparypa Harpesa, a TaKXe AIIEMEHTHI AIEKTPOOOOPYI0OBAHUS
Y DJIEKTPONPOBOJIKH, IIEPETPEB KOTOPBIX MOMKET NPUBECTH K aBapUH WIIM BO3TOPAHMUIO.

Pucynok 16. [Ipumep cuctemsl, COCTOAIIEH U3 TEPMOAKTUBUPYEMOI
ra30BBIICIAIONIEN HAKIIEWKN U CIIEUATM3UPOBAHHOTO Ia30BOTO JAaTYMKA

B xauecTBe ycTpOWCTB OOHApy’>KE€HHS MPEBBIIICHUS TEMIIEPATyphl B Pa3HBIX
CHUCTEMax MOTYT BBICTYNaTh pa3duyHble JaTyuku. Hampumep, TepMOaKTUBUpPYEMbIC
ra3oBBIICIAIONINE HAKJICHKU, TMPU HArpeBaHUM KOTOPBIX [0 OINpPEJCICHHON
TEMIIepaTyphl BBIIETSETCS CUTHAIBHBINA Ta3, YJIaBIMBAEMbIN CHEIHUATU3UPOBAHHBIM
ra3oBbIM JaTYUKOM, IMEPEAIONUM CUTHAJI O TIEperpeBe Ha KOHTPOJIbHO-TIPUEMHOE
YCTPOMCTBO; OECKOHTAKTHbIE WH(PpPAKpACHBIC MATUYMKH; JaTYUKU TEMIIEpaTyphl,
yCTaHaBJIMBAaEMbIE HEIMOCPEICTBEHHO Ha KOHTPOJIUPYEMbIT DIIEMEHT
3JIEKTPOOOOPYIOBaAHUS.

i o " ’
“ o CNEUNANU3NPOBAHHbBIN KOHTPOJIbHO-MPUEMHOE
% FA30BbIN JATHUK YCTPOUCTBO

1. ObepHWTe HaKNEeNKN BOKPYT KOHTaKTOB
1 YCTaHOBWTE ra30Bbl AaTUMK

'oooiﬁ"

70°C
3. BaBapwuiHON cuTyaumu Haknenka sbigenaet
2. Tlpw HarpeBaHUN MHANKATOPHbIE CUrHaNbHbIW a3, KOTOPbIN GUKCMpyeTCa
METKN HEOHPATUMO U3MEHAIOT BET [aTUMKOM

lar 1 [lar 2 [lar 3
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l'azorenepupyromue [Ipu narpeBanuu Bbiie 50 B aBapuiiHOil cuTyanuu, Korja
HaKJIeWKH, pasmenieHHple HA — 90°C  MHAMKATOpHBIE TEMIIEpaTypa IOAHUMAETCS BBIIIE
CUWJIOBBIX  KOHTAaKTaXx, a METKHU Heobpatumo 100°C, HaKJIeHKa BBIJICIIACT
TaKxe CMOHTUPOBAHHBIM MEHSIOT CBOU LIBETA CUTHAJIbHBIN ras, KOTOPBIN
ra3oBbIil JATYUK B buKcHpyeTCsT Ta30BBIM JaTUYUKOM.
3IEKTPOLLIUTKE JlaTuuk nepenaeT cCUrHai TPEBOTH U /

WM OTKJIFOYACT ITMTaHHUC

Pucynox 17. [lomaroBas cxema pabOThl CUCTEMbI HEMTPEPHIBHOTO KOHTPOJIS
TEMIIEPATYPbl HA OCHOBE TEPMOAKTUBUPYEMOM Ta30BBIACIAIONICH HAKIICHKI
U CIEIUATN3UPOBAHHOTO Ta30BOT0 JaTUYUKA

KpOMC TOro, TCpMOCUCTCMBI MOKHO HMCIIOJIb30BAThL KaK CUCTEMbl MOHUTOPHUHI'A
HO)KapHOﬁ 0e301acHOCTH QJICKTPOYCTAHOBOK, 3a CUCT PAHHCTO O6Hapy}KeHI/I$I TOYCK
9pC3MCPHOI0 HArpcBa, 3aJ0JII'O 0 Ha4dajlad TepMI/I‘-IGCKOﬁ ACCTPYKIUKU H30JIALINHN
B MCCTax YCTAHOBKH JAaTYNKOB.

PI/ICYHOI( 18. HpI/IMep CHCTEMbl MHOTOKaHAJILHOTO 0€CKOHTAKTHOT'O
TCMIICPATYPHOT'O KOHTPOJIST HAa OCHOBC OCCKOHTAKTHBIX IMUPOMCTPUICCKUX
JaTUYHUKOB

Pucynox 19. [Ipumep HHTEIICKTyaIBHOW CUCTEMBI KOHTPOJISI TEMITEPATYPhI
BBICOKOBOJIbTHBIX KaOEJIbHBIX JIMHUW Ha OCHOBE PaCIpeAeICeHHOTO
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JaTYuKa TEMIIEpaTypbl

Teni0oBU3HOHHAS IMATHOCTHKA

B oOCHOBE TEIUIOBU3MOHHOM JUAarHOCTUKHM JIEKUT TEIUIOBOM  METOX
HEPa3pyLIAOMEro KOHTPOJsS, T.€. TEIUIOBU3HOHHBIE OOCIEAOBAHUSA C LEJBIO
BBISIBJICHHUSI TIOXKAPOOTMACHBIX YYacCTKOB M Y3JIOB B  3JEKTPOOOOPYAOBAHUU
Y DJIEKTPOIIPOBOJKE.

B kayecTBE TEXHMYECKOTO CpEACTBAa TEIUIOBU3MOHHOW JMAarHOCTUKHU
IIPUMEHSIETCS TEIUIOBU30pP. TEIIOBU30p — 3TO ONTUKO-3JIEKTPOHHBIN U3MEPUTEIbHBIN
npudop, pabdoTaronuii B ”HPpaKpacHOM 00JaCTH EKTPOMAarHUTHOTO CIIEKTPA.

Pucynoxk 20. [Tpumep npoBeaeHHs TEIIOBU3MOHHOTO KOHTPOJIS AJIeKTpoIKada

Kpatko MeTon TEIioBH3MOHHOM JMAarHOCTHKU IOKApHOW O€30MacHOCTH
HKCILTYaTHPYEMOTO 3JIEKTPOOOOPYAOBAHKS MOKHO OIMKCATHh CIEIYIONUM 00pa3oM.
Kaxnpiii 00BbEKT WMeeT Temmeparypy, NMpUYeM B pa3HBIX TOYKAaX OHA pasHas.
Kak npaBuio, OTKJIIOHEHHE TeMIIEpaTyPhl B TY HIIK HHYIO CTOPOHY CBHJIETEIILCTBYET O
KaKOMW-TO HEOTHOPOAHOCTH, nedekTe. TermIoBu30p Kak BUAEOKaMepa OXBAaTHIBAET BCIO
naHopamMy OOBEKTa, BBIBOJUT Ha dKpaH M (UKCHPYET B MaMSITH BeCh CIIEKTP
€ro TeMmIepaTtyp, npeoopasys B TepMOTpaMMy, T.€. KapTUHKY TeMIEepaTyp, KoTopas
HAalTOMHUHAET HEraTWB IBETHOH (ororpaduu, TA€ KaXABIH OTTECHOK I[BETa
COOTBETCTBYET ONPEICICHHON TeMIeparype.

HeocropumbiMu ~ TIpeWMyIECTBaMH  TEIJIOBU3MOHHOTO  0OCIe0BaHUS
SBJITIOTCSI: OOBEKTUBHOCTH M TOYHOCTH IMOJYyYaeMbIX JaHHBIX, OE€30MacHOCTH
(mpumensieTcsi ~ OECKOHTAKTHBIM ~ METON), HEe  Tpedyerca  OTKIIOUYCHUE
AJIEKTPOOOOPYIOBaHUS U TOJTOTOBKH pabodero mecta. OgHako, /s 601ee TOYHOTO
TEIJIOBOTO KOHTPOJISl HEOOXO[MMa Harpy3Ka Ha 3JIeKTpooOopyaoBanus He meHee 70%,
u He MeHee 1 wdaca pabGotel. Ilpm 3>TOM MeToa BBICOKOTPOW3BOINUTEIICH,
K TOMY JK€ OH JacT BO3MOXXHOCTh NMPAKTHUYECKH MTHOBEHHO, «C TIEPBOTO B3TJISZIA»,
yKazaTb MeCTO ne(eKTa, MpeaBapuUTEIIbHO OINPEACIUTh CTENeHb JAePEKTHOCTH.
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Kpome »sToro meron oTauM4aeTcs MNPOCTOTOM JTOKYMEHTHPOBaHHS Je(EKTOB
U BO3MOXHOCTBIO ONpeneieHus JePeKTOB Ha paHHEH CTaauu Pa3BUTHIL.
OH 1O3BOJSET C JAOCTAaTOYHOW CTENEHBbID TOYHOCTH AMArHOCTUPOBATH COCTOSIHUE
HE TOJBKO OTKPBITHIX 3JIEMEHTOB 3JEKTPOOOOPYAOBaHUS, TaKUX KAaK KOHTAKTHBIC
COEJIMHEHHUS B 3JIEKTPUUYECKUX IIUTKAX U BBOJHBIX IIMTAX, HO U COCTOSHHE PO3ETOK
U BBIKJIFOUATENEH, KOTOPBIE 3aKPBITHl KOPITyCaMH, a TAK)KE JIEKTPUUYECKUX ITPOBOAOK,
BBITNIOJTHEHHBIX Pa3JIMYHbIMU CIIOCOOAMU.

Pucynok 21. [Ipumep TepMorpaMMbl KOHTAKTHBIX COSTUHEHHUM C TEMIIEpaTypHOM
LIKAJION

CyTh TEIMJOBU3MOHHOM JMAarHOCTUKU 3aKJIIOYaeTCsi B OECKOHTaKTHOM
pEruCTpalliid TEMIIEPATypHOTO TIOJIA Ha TOBEPXHOCTH OOBEKTa H3MEPUTEITHLHOM
arnmaparypou, IMOCTPOCHUM W aHAIM3€ TEPMOrpaMM C UCIOJb30BaHueM OBM
JUIsl OOHapyXeHus W Kiaccudukanuu AeQeKToB W NpHUHATHS peuieHusa. Hamuume
nedexrta mpu TakOW IUAarHOCTUKE XapaKTepU3yeTCs aHOMAIbHBIM IOBBIIICHHUEM
TeMnepaTypsl B 1e()eKTHON 30HE 10 CPABHEHUIO C UCTIPABHBIMU 00JIACTSIMHU.

VYcnoBusi W TOpPSIOK  TPOBEACHUS  TEIUIOBU3UOHHOW  JIUAarHOCTUKH
AKCIUTYaTUPYEMOT'O  BJIEKTPOOOOPYAOBAHUS IKUJBIX U OOIIECTBEHHBIX 3JaHUM
YCTaHABIMBAIOT  METOAMYECKHE  pekomeHaamuu  [6]. OnHm  HampaBieHBI
Ha TMPOPUIAKTUKY IOXKApPHOM O€30IMacCHOCTH DJCKTPOOOOPYAOBAHUS  IKUIIBIX
U OOIIECTBEHHBIX 3[IaHUW U TO3BOJISIOT KOHTPOJIMPOBATH U OILEHUBATH COCTOSIHUE
MO’KapHON O€30MacHOCTU DJIEMEHTOB JJIEKTPOOOOPYIOBaHUS, KOTOpPHIE paHEE HE
MOTJIM OBITH OOCJIEIOBaHbI, TAaKMX KaK: PO3ETKH, BBIKIIOUATEIM W DJIEKTPUUYECKUE
MPOBOJIKK BBITMOJTHEHHBIX PA3JIMYHBIMU CIOCOOAMHU, YTO SBJISAETCS AaKTyaJlbHBIM
MOMEHTOM B  o00Oiacth  oOecmedyeHHs TOXKApHOH  OE30MacHOCTH  JKHIIBIX
1 OOIIECTBEHHBIX 3IaHUM.
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(T=277°C

Pucynok 22. [Ipumep oOHapyKeHHsI T0KapOOMACHOTO pa3orpeBa 60JITOBOTO
KOHTaKTHOTO COEIMHEHUS

C mnoMOIIpl0 TEIUIOBU3MOHHOW JIMATHOCTUKU BBISBISIOTCA KOHKPETHBIC
nedeKkTHble MecTa, TJIe 3a4acTyl0 JOCTaTOYHO 3aTSHYTh, 3aYUCTUTh, 3aMEHHUTH
00TOBOE COEMHEHNE WIIH TIEPEPACTIPEICIUTh HATPY3Ky U Je(eKT OyaeT yCTpaHeH.

JlommyckaeTcst HICTIONIb30BaTh APYTUe METOAMKA TEIJIOBU3MOHHON THarHOCTHKH,
ecnr 00JacTh WX TMPUMEHEHHUS COOTBETCTBYET O00JIACTH MPHUMEHECHHSI HACTOSIIINX
METOIMYCCKUX PEKOMEHIAITUH.

B kadecTtBe KpuUTEpHEB OIICGHKH ITOKApPHOW OE30MMaCHOCTH SJIEKTPUICCKUX
U3ICTUH  MOXET OBITh TPUHATO 3HAYCHHE TEMIIEpaTyphl WIH TPEBBIMICHUS
TEeMIIepaTyphl, YCTAHOBJICHHOE B CTaHJapTax Ha KOHKpeTHoe u3aenue. Kpome toro,
KPUTEPUHU OILIEHKH TOKapHOW O€30MacHOCTH TP TEIUIOBU3HMOHHON JIHArHOCTHKE
NPUBECHBI B METOIUUCCKUX peKoMeHaanusax [6].

JlnarHocTuka aJIEKTPOOOOPY/IOBaHUS TEIUIOBBIM METOJIOM HEpa3pyIIarIIero
KOHTPOJIS (TETUIOBU3HOHHAS THarHOCTUKA) JOJDKHA TPOBOAUTHCS OpHUTaoi HE MCHEE
2 genmoBeK. Bce uineHbl Opurajpl TODKHBI OBITH aTTECTOBAHBI TI0 TEIUIOBOMY METOMY
Hepa3pylawiero KOHTposs. XoTs Obl OAuH pabOTHUK OJKEH ObITh aTTECTOBAH HE
HIKe, 9eM 110 [ kBanmpuKanmoHHOMY YPOBHIO IO TEIIJIOBOMY KOHTPOJIO B CHCTEME
Pocrexnanzopa.

JInst  mpoBeneHUs TEIUIOBH3WOHHOM JTUArHOCTUKH MOTYT TPUBIIEKATHCS
CTOPOHHHUE OPTaHMU3AINH, AKKPEIUTOBAaHHBIC B YCTAHOBIICHHOM TOPSIKE HA TETIOBON
METO/]I Hepa3pyIIAOIIETO KOHTPOJIS.
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