MeTogunyeckune pekoMmeHaaunn no opraHn3auunm ﬂpO(*)I/IﬂaKTI/IKVI noXxapos OT 3ﬂeKTp0060pyD,OBaHI/IF| B XUIbIX N

MeToaunyeckue pekomeHgaLMm no opraHnsaumm npodunakTMkm noXxapos oT
3NEeKTPoobopyaoBaHUS B XUIMbIX U OOLLECTBEHHbIX 34aHUsSAX C MPUMEHEHUeM TeXHUYEeCKUX
cpepctB (yrB. Prb6Y BHUUINO MYC Poccuun, 2022 r.)

BBenenune

Hona uucna moxkapos, mpouszomienumx B Poccuiickoit @enepanuu OT 3IEKTPUUYECKUX H3ACIUM U
YCTPOWCTB B 3[aHHUSIX M COOPYXKCHHSX, OT OOINEro 4YMCia MOKapoB B 3JaHHUSIX M COOPYKCHHSX OCTacTCS
cTaOUIBLHO BEICOKOM U cocTaBisger oonee 34%.

HauGomnbiiee 4nciio moxapoB OT 3JIEKTPOOOOPYIOBAHMS €KETOJHO MPOUCXOJUT HA 00BEKTaX KHUIIOTO
cektopa. Mx mons cocraBisieT mopsiaka 74% OT OOIIEro KOJMMYECTBAa MOXKAPOB MO IJICKTPOTCXHUUSCKUM
IpUYUHAM.

OcHOBHasl 4acTh NMOTHOIIMX JIFOJCH Ha MOXKapax OT 3JIEKTPOOOOpYA0BaHUS MPUXOJUTCS HA MOXKAPHI B
3IaHUSIX U COOPYIKEHUAX JKHUIIOTO cekTopa - 94,8% oT o0Iiero uncia MOrudmmx Ha moXapax, BO3HUKIINX TI0
3JIEKTPOTEXHUIECCKUM TIPUIHHAM.

Cpenn BUIOB OOBEKTOB JKUJIOTO CEKTOpa HAWOOJBINEE KOJIMYECTBO IOKAPOB OT JJESKTPOM3ACIUNA H
YCTPOMCTB €XKETOTHO MMPOUCXOANT B OJTHOKBAPTUPHBIX 1 MHOTOKBAPTUPHBIX XKHIIBIX JIOMaX U COCTABIISET OKOJIO
43% n 33% COOTBETCTBEHHO.

B 3pmaHusx m coopykeHusX OOIIECTBEHHOTO HAa3HAYEHUS JOJISl M0XKApOB OT 3JIEKTPOOOOPYTIOBaHUS
cocraBuia 6onee 52% ot 00IIero Yyuciia NoXapoB Ha JaHHBIX 00BEKTAX.

Jlons uucna moruOmmMx Jrojied Ha IMoKapax OT AJIEKTPOOOOPYAOBaHUS B OOINESCTBEHHBIX 3JIaHUSIX
cocraBmia 19,0% oT 001ero uncia norudImMx Ha MmoKapax Ha JJaHHBIX 00bEKTax.

Pacnipenenenus 3HaueHM mokasaTeneil 0OCTaHOBKM C TOXKapaMu, Mpou3oleAmnMu B Poccuiickoii
Oenepanvn B nepuon 2016-2021 romoB B KUJIOM CEKTOPE M 3JaHHMSIX U COOPYKEHHSIX OOIIECTBEHHOI'O
Ha3HAYCHHS, HCTOYHHKOM BO3HHMKHOBEHHUS KOTOPBIX SBIISUIOCH 3JIEKTPOOOOpYJOBaHHE, II0 CYOBEKTaM
Poccuiickoit Mdepepanuu npeacraBiensl B Tabnvuax 1 u 2.
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Tabnuua 1

Pacnipenesienne 3Ha4YeHuii Noka3aTeJieil 00CTAHOBKH ¢ NOKapamMu, npousomeamumu B Poccuiickoii @enepanun B nepuon 2016-2021 rogos B :KHJIOM ceKTOpE,
HCTOYHNKOM BO3HMKHOBEHHUSI KOTOPBIX ABJISJIOCH 3JIeKTPO0o0OpyAoBaHue, Mo cy0bekTaMm Poccniickoii ®degepanun

Peiitunr CyOnekt PO Kon-Bo Hons,% Peiitunr CyObekt PO [Moru6mo Honsa,%
MOKapoB, e/I. nronel, yed.
1 MockoBckast 00/1acThb 16 861 7,63 1 MockoBcKkas 001aCTh 740 6,71
2 Pecnybnuka bamkoprocran 8304 3,75 2 CaepmtoBckast 001aCTh 417 3,78
3 UenssOnHckas 001acTh 6 728 3,04 3 PecmyOinka bamkoproctan 382 3,46
4 UpkyTckas o6nacTb 6 599 2,98 4 UpkyTckast 00macTb 358 3,25
5 JlenuHrpajackast 001acThb 6 456 2,92 5 JlennHrpasckas 061acTh 342 3,10
6 r. Mocksa 6 047 2,73 6 KpacHosipckuii kpait 342 3,10
7 KpacHosipckwmii kpaii 6017 2,72 7 HoBocubupckas obnactsb 297 2,69
8 KpacHomapckwmii kpaii 5905 2,67 8 Hwmxeropomackas o61acTh 275 2,49
9 CaepanoBckasi 00J1acTh 5 696 2,57 9 Yenabuackast 001acTh 272 2,47
10 Camapckast 001acTh 5573 2,52 10 PocroBckas o6macts 256 2,32
11 Pecniybnuka Tatapcran 5400 2,44 11 Kpacnogapckuii kpait 244 2,21
12 HoBocubupckas o6mactsb 5301 2,40 12 Tromenckast 00J1aCTh 233 2,11
13 ITpumopckuit kpait 5164 2,33 13 [Tepmckuii kpait 232 2,10
14 Kemepogckas obmacts - Kyz6ace 4945 2,23 14 Kemeposckas obmacts - Kysbace 230 2,09
15 Hwmxeropomackas o6mactb 4 823 2,18 15 Camapckas o0acTb 221 2,00
16 AnTalickuii Kkpait 4 587 2,07 16 Pecny6nuka Tarapcran 214 1,94
17 PocroBckas o6macTn 4329 1,96 17 CapatoBckas 0071acTh 204 1,85
18 XabapoBckuii kpait 3998 1,81 18 XabapoBCKuil Kkpait 200 1,81
19 CaparoBckasi 001acTh 3 864 1,75 Cpennee 110 CyObeKTaM Y paabCKOTO 195,8
0J0)
20 Boponexckas 06macTb 3819 1,73 19 TBepckas o6macTsb 191 1,73
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21 ITepmckmii kpait 3750 1,69 20 Bounrorpanckas obnacts 185 1,68
22 Bonrorpanckas o6macts 3706 1,67 21 [Tpumopckwmii kpaii 182 1,65
23 OpenoOyprckast o0acTb 3653 1,65 CpenHee 1o cyObeKTam 179,5
[IpuBomxkckoro @O
Cpennee o cy0beKkTaM Y paiabCKOro 36323 22 Anraiickuii Kpai 173 1,57
D0
24 r. Cankr-IlerepOypr 3623 1,64 23 Kuposckas obnacts 173 1,57
25 TromeHckas 061acTh 3459 1,56 Cpennee 110 cyObeKTaM 172,3
Cubupckoro @O
Cpennee o cyobpekramMm CHOMPCKOTO 3424,6 24 Boponexckas obnactb 168 1,52
D0
Cpennee mo cyonsexram [IpuBODKCKOTO 33972 25 Openbyprckas o61acTb 161 1,46
@0
26 Owmckas 001acTh 3130 1,41 26 Omckag o01acThb 156 1,41
27 XaHTel-MaHCHHCKUI aBT. OKPYT - 3044 1,38 27 r. MockBa 151 1,37
Orpa
Cpennee o cyopexram LleHTpansaOTO 2 898.7 28 Yamyptckas PecryOmika 145 1,32
0J0)
28 Bnamumupckas o6macts 2 687 1,21 29 ITensenckas 06macThb 142 1,29
Cpennee o cyonpexram Poccuiickoit 2594,9 30 Bragumupckast 061acTh 142 1,29
®enepanuun
29 TBepckas 00acTh 2418 1,09 Cpennee 110 cyObeKTaM 138,4
Hentpansaoro ®O
Cpennee o cyowsekram IOxuaOr0 @O 2282,1 31 Kypranckas o6macts 130 1,18
30 CraBpononbCKuii kpai 2194 0,99 32 ApxaHrenbckas 00J1IacTh 130 1,18
31 Kypranckas o6macts 2128 0,96 33 Bonorozackas obmnacts 130 1,18
32 WBaHoBCcKas obnacTb 2126 0,96 Cpennee no cyobekram Poccuiickoit 129,4
®enepannn
33 [len3enckas ob6mactp 2075 0,94 34 Hogropozckas obnacts 129 1,17
34 Kuposckas o6macTb 2 057 0,93 35 Tam0OoBcKkas 001acTh 127 1,15
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35 VYnbsHOBCKas 001acTb 2 046 0,92 36 Pecnybnuka Caxa (SAxytus) 122 1,11
36 Yamyprckas PecyOmimka 2012 0,91 37 3abaiikanbCKuit Kpait 121 1,10
37 3abaiikanbckuil Kpan 2 006 0,91 38 Pecniybnuka Bypsitus 121 1,10
Cpennee 1o cyoObeKTaM 1922,6 39 Uysarickas PecriyOnuka - UyBaius 119 1,08
Cegepo-3amagunoro ®O
38 TamboBckas o0macTh 1918 0,87 40 r. Caskr-IletepOypr 118 1,07
39 Pecmybnuka Caxa (SAxyTus) 1 882 0,85 41 Y bsHOBCKas 00J1aCTh 114 1,03
40 JIunenkas o0gacTh 1 807 0,82 42 Kaiyxckas o61acTh 112 1,02
41 Tynbsckas o0macth 1801 0,81 Cpennee o cyobekram FOxHOTO 110,8
0J0)
42 Amypckas 0071acTh 1754 0,79 43 Ps13anckas o6iacts 110 1,00
43 Bpsiackas obnactp 1736 0,78 CpenHee 1o cyObekTam 101,1
Cesepo-3amnagnoro ®O
Cpennee mo cyOnekTam 17349 44 Tynbckas 00macTb 100 0,91
JamsHeBocTouHOro ®O
44 Benropoackas o6macTb 1730 0,78 45 AcrpaxaHckas 00JIacTh 100 091
45 Apxanrennsckas 00J1acTh 1714 0,77 Cpennee no cyonekTam 86,9
HampaeBocTouroro @O
46 Pecny6nuka Kpeim 1714 0,77 46 Jlunenxkas obaacth 86 0,78
47 Pecniybnuka Bypsitus 1702 0,77 47 Amypckast 001acTh 85 0,77
48 MypmaHckast 001acTh 1 668 0,75 48 XaHTbI-MaHCHIICKUI aBT. OKpYT - 82 0,74
Orpa
49 Bonoroackas o6iacTs 1 664 0,75 49 Benropockast o6nactb 81 0,73
50 UYysarmickas Pecrry6Omnmka - UyBamms 1 636 0,74 50 CraBponoyibCKUil Kpaii 80 0,73
51 Psi3anckas obnacTh 1519 0,69 51 Kypckast obnactb 80 0,73
52 SpocnaBckas 061acThb 1491 0,67 52 Pecmry6iinka MopnoBus 79 0,72
53 Kamy»xckas o6nactb 1472 0,67 53 MBanoBcKkast 0071aCTh 78 0,71
54 AcTpaxaHckas 00J1acTh 1468 0,66 54 Bbpsiackas o6macthb 77 0,70
55 Kypckas obmactp 1435 0,65 55 Pecrrybnmka Kpem 77 0,70
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56 Tomckas 001acTh 1422 0,64 56 Pecniy0Onuka Komu 74 0,67
57 Hosropoackas o6mactsb 1414 0,64 57 OpiioBckas 001acTh 72 0,65
58 Pecnybnuka Mopnosus 1362 0,62 58 Pecny6nuka Kapenust 70 0,63
59 PecniyOnuka [/larecran 1330 0,60 59 IIckoBckas 001acTh 69 0,63
60 Pecnrybnmka Kapenus 1307 0,59 60 Spocnasckas o61acTh 69 0,63
61 CmoneHckas 001acThb 1305 0,59 61 Tomckast 0071aCTh 67 0,61
62 PecrryOnmka Xakacus 1226 0,55 62 CMoJieHcKas 00J1acThb 63 0,57
63 IIckoBckas 00macThb 1204 0,54 63 PecnyOnuka Xakacus 60 0,54
64 Pecmy6imka Komu 1149 0,52 64 Pecrry6imka Mapuit On 52 0,47
65 Ueuenckas PecyOnnka 1103 0,50 65 KocTpomckast obmactp 45 0,41
66 CaxanuHckas 00J1acThb 1 088 0,49 66 CaxanuHckas 001acThb 43 0,39
67 OpioBckast 001aCcTh 1051 0,47 67 SImano-Henerkmii aBT. OKpyT 41 0,37
68 PecniyOnvka Mapwii On 1 006 0,45 68 PecniyOnuka Jlarectan 31 0,28
69 KocTtpomckas obmacTb 954 0,43 69 Kamuauarpaackas o6macts 28 0,25
Cpennee 1o cyobeKTam 899,3 70 Kamuarckuii kpait 27 0,24
Cesepo-Kagkazckoro @O
70 Kanmuaunarpaackas o6macts 871 0,39 71 EBpeiickas aBT. 0051acTh 25 0,23
71 Kabapmuno-bankapckas Pecriyonmka 771 0,35 72 PecrryOnmka TriBa 23 0,21
72 Smano-Henenkuit aBT. okpyT 739 0,33 CpenHee 1o cyObeKTam 20,4
Cesepo-Kagkasckoro @O
73 Pecnry6nmka TriBa 569 0,26 73 MypmaHckas 0051acTh 20 0,18
74 Kamuatckmuii kpaif 514 0,23 74 Marananckast 00J1acThb 20 0,18
75 PecrryOnmka Anpirest 500 0,23 75 PecmryOnmka Anrait 17 0,15
76 EBpetickas aBT. 00macTb 495 0,22 76 Kabapauno-bankapckast 16 0,15
Pecniy6Onuka
77 PecrryOnuka Anrait 450 0,20 77 r. CeBacTonoib 12 0,11
78 Pecnybnuka CeBepnast OceTus - 435 0,20 78 PecniyOnuka Anpires 10 0,09

Amanus
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79 MaranaHnckasi 00J1acTh 406 0,18 79 UyKOTCKUi aBT. OKpYT 10 0,09
80 r. CeBacTonoinn 367 0,17 80 Ueuenckas PecnyOmmka 6 0,05
81 Pecnybnuka Unrymeruns 283 0,13 81 Pecny6nuka Unrymerns 5 0,05
82 PecnyOnuka Kanmbikus 268 0,12 82 Pecnybnuka Ceephast Ocerus - 4 0,04
Ananus
83 KapauaeBo-Uepkecckas PeciyOnnka 179 0,08 83 Pecnry6nuka Kanmmbikwst 0,02
84 Heneuxuii aBT. OKpyT 79 0,04 84 Heneukwuii aBT. OKpyr 2 0,02
85 UyKOTCKHI1 aBT. OKpYT 75 0,03 85 KapauaeBo-Uepkecckas PecryOinka 1 0,01
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Tabnuua 2

Pacnipenesienne 3HaYeHui moka3areJieil 00CTAaHOBKH € NOKapaMu, npousomeamumu B Poccuiickoii @enepanun B nepnoa 2016-2021 ronos B 31aHUsX,
COOpPY KeHNSAX 00IeCTBEHHOT0 Ha3HAYEHM S, HCTOYHNKOM BO3HMKHOBEHHUSI KOTOPBIX ABJISAIO0CH 3JIeKTPo0o0OpyAoBaHue, o cy0bexkTam Poccuiickoi

Denepaunu
Peiitunr CyObekt PO Kon-Bo Homns,% Peittunr Cy6nekT PO [Moru6imo Homns,%
MOXAapoB, e/I. JOEeH, Jer.
1 r. MockBa 1 684 8,99 1 r. MockBa 12 14,12
2 MockoBckas 001aCTh 896 4,78 2 MockoBckast 00/1acThb 10 11,76
3 r. Cankr-IlerepOypr 728 3,89 3 ITpumopckwmit kpait 7 8,24
4 KpacHonapckuii kpait 599 3,20 4 r. Cankrt-IlerepOypr 5 5,88
5 Pecny6nuka bamkoprocran 561 3,00 5 UpxkyTtckas obnacts 5 5,88
6 KpacHosipckuit kpait 545 2,91 6 Owmckas o6macth 5 5,88
7 Hpkytckas obnacts 545 2,91 7 AcTpaxaHckas 00J1aCTh 4 4,71
8 TIpumopckuit kpai 520 2,78 8 Smano-Heneukuii aBT. OKpyr 3 3,53
9 YensOuHckas 001acTh 509 2,72 9 PecniyOnuka TriBa 3 3,53
10 XabapoBckuit Kpait 502 2,68 10 KpacHosipckuii kpait 2 2,35
11 HoBocubupckas obnactb 442 2,36 11 YensOounckas 001acTh 2 2,35
12 Camapckas o6actb 399 2,13 12 Horocubupckas o01acth 2 2,35
13 PocToBckas o0acTh 367 1,96 13 PocToBckas o0acTh 2 2,35
14 Pecniybnuka Tarapcran 343 1,83 14 CapatoBckast 0051acTb 2 2,35
15 XaHTbI-MaHCHIUCKHIT aBT. OKPYT - 314 1,68 15 Hmxeropomackas o6mactb 2 2,35
FOrpa
16 Caparosckast 001acThb 309 1,65 Cpennee no cyobekram CHOMPCKOTO 1,8
o0
17 Omckas 001acTh 294 1,57 Cpennee no cyowsekram lleHTpansHOTO 1,6
@0
18 Hwxeroponckas obnacts 292 1,56 16 Pecnybnuka bamkoprocran 1 1,18
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19 Kemeposckas obmacts - Kyzbace 291 1,55 17 XabapoBckuil Kpait 1 1,18
20 Bonrorpanckas obmacte 283 1,51 18 Camapckast 0671acTb 1 1,18
Cpennee no cyosextam Cubupckoro 281,7 19 Bounrorpanckas obiactb 1 1,18
010)
21 AnTaiickuii Kpaif 270 1,44 20 AnTaiickuii Kpait 1 1,18
22 IlepMmckuii kpaii 269 1,44 21 ITepMmcknii kpait 1 1,18
Cpennee 1o cyObeKTaM Y paibCKOTo 263,0 Cpennee 1o cyobekTaM Y palibCKOTO 1,0
0l0) @0
23 Boponexckas o61actb 260 1,39 22 Boponexckas o01acth 1 1,18
Cpennee 1o cyobekTam LleHTpansHOro 2542 Cpennee no cyobekram FOxHoro ®@O 1,0
00)
24 TroMeHckast 001acTh 242 1,29 Cpennee no cyobpexram PO 1,0
25 PecniyOnuka Kpeim 241 1,29 23 CeepasioBckasi 00J1acTh 1 1,18
Cpennee mo cyonsekram [IpuBOBKCKOTO 230,3 24 Awmypckast 0671acTh 1 1,18
0J0)
26 Pecnybnuka Caxa (SkyTus) 228 1,22 25 TBepckas obnacts 1 1,18
Cpennee no cyowsekram FOxaOTr0 @O 222,6 26 Bomoroackas o6macTh 1 1,18
Cpennee nio cyobpekram PO 2189 27 YnbsiHOBCKast 001acTh 1 1,18
27 CeepioBcKasi 00J1acTh 216 1,15 28 Benropoackas o6sacTb 1 1,18
28 Pecny6muka larectan 211 1,13 29 TamboBckas 001acTh 1 1,18
29 CraBpornonbckuil Kpai 210 1,12 30 Ps3anckas obnactb 1 1,18
30 Openbyprckas o01acTb 207 1,11 31 PecmryOimmka Komu 1 1,18
31 3abaiikaabCKuid Kpan 190 1,01 32 Koctpomckast o0macTsb 1 1,18
Cpennee 110 cyObeKTaM 186,4 33 r. CeBacTomnomnb 1 1,18
HanmpaeBocTouroro @O
32 ApxaHrenbckasi 00J1acTh 185 0,99 34 Pecniybnuka MaTrymerns 1 1,18
33 Smano-Henerkuit aBT. okpyT 182 0,97 Cpennee 1o cyObeKTam 0,8
HansHeBocTounoro ®O
34 Tomckas o6macTb 180 0,96 Cpenaee o cyObeKTam 0,6
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Cegepo-3amagnoro ®O
35 JlenmHrpanckas o0macth 177 0,95 Cpennee no cyobexram [IpuBomkckoro 0,6
D0
36 Amypckast 001acTh 171 0,91 Cpennee 1o cyobeKTam 0,1
Cesepo-Kaskazckoro @O

Cpennee 1o cyObeKTam 165,0 35 Kpacuomapckuii kpaii 0 0

Cesepo-3anagnoro ©O
37 AcTtpaxaHckast 001aCTh 159 0,85 36 Pecnybnuka Tatapcran
38 TBepckas 06macTp 154 0,82 37 XaHTbI-MaHCUICKUH aBT. OKpPYT - 0 0

Orpa

39 PecniyOnuka bypsitus 154 0,82 38 Kemeposckas obnacts - Kyzoace 0 0
40 Kuposckas o061acth 153 0,82 39 TroMmeHckas 001acTh 0 0
41 Y amyptckas Pecybnuka 152 0,81 40 Pecmy6nuka Kpbim 0 0
42 Bomorozackast 06macThb 147 0,79 41 Pecrry6muka Caxa (SIkyTwst) 0 0
43 Bnamumupckas 00macTb 147 0,79 42 Pecnybnuka darecran 0 0
44 SApocnasckas o6mactb 147 0,79 43 CTaBpOnoIbCKUil Kpait 0 0
45 Mypmanckas 0671acTb 146 0,78 44 OpenOyprckas 061acTb 0 0
46 BpsiHckas obnacTb 139 0,74 45 3abaiikanbckuid Kpai 0 0
47 YaesHOBCKAs 00J1aCTh 138 0,74 46 ApxaHrennsckas 00J1acTh 0 0
48 Ilen3enckas o6nacThb 135 0,72 47 Tomckast 001aCThb 0 0
49 benropoackas obmactp 134 0,72 48 JleanHrpaackas 061acTh 0 0
50 YeueHnckas Pecrybnuka 127 0,68 49 Kwuposckas o6macTb 0 0
51 CaxanuHckas 00J1acTh 124 0,66 50 Pecniy6nuka Bypsatus 0 0
52 TamOoBcKas 00IacTh 124 0,66 51 Yamyprekas PecyOmmka 0 0
53 Ps3anckast o6nactb 118 0,63 52 Bnagumupckas o6iacth 0 0
54 Uysamickas Pecrryonmka - UyBamms 116 0,62 53 MypmaHckast 061acTh 0 0
55 Tynbckas obnacte 115 0,61 54 SpocnaBckas 00nacTb 0 0
56 Kypranckas obnacts 114 0,61 55 Bpsackas obnactb 0 0
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CpenHee 110 CyObeKTaM 109,4 56 [len3enckas obnacth 0 0
Cesepo-Kagkazckoro @O
57 PecmryOnmka Kapenus 107 0,57 57 Yeuenckas PecrrybOmmka 0 0
58 PecnyOnuka Xakacus 105 0,56 58 CaxanuHckas obnactb 0 0
59 Jlumeukast obmactp 103 0,55 59 Uysamickas Pecrry6nuka - UyBarmms 0 0
60 Pecrrybnuka Komu 101 0,54 60 Tynbsckas o6macts 0 0
61 OpioBckas 061acThb 98 0,52 61 Kypranckas obmacts 0 0
62 PecmryOnnka TeiBa 97 0,52 62 Pecrryonmka Kapenus 0 0
63 CMmorneHckast 0051acTb 96 0,51 63 PecnyOnuka Xakacust 0 0
64 Kabapauno-bankapckas Pecrry6Onmka 96 0,51 64 Jlumenikast o6macTb 0 0
65 WBaHoOBCKas 00nacTb 96 0,51 65 OpnoBckas 061acTh 0 0
66 Koctpomckas obiacthb 96 0,51 66 CmoneHnckas o0nacTb 0 0
67 Kypckas obnactb 94 0,50 67 Kabapmuno-bankapckas Pecrryonmka 0 0
68 Kamununrpaackas 001acth 92 0,49 68 MBanoBckasg o01acThb 0 0
69 Pecrryoimmka Ceseprast OceTus - 80 0,43 69 Kypcxkas o6macts 0 0
Ananus
70 PecniyOnuka Mapwii On 76 0,41 70 Kanununrpanckas o6iactb
71 Kamyxckas o0mactb 75 0,40 71 Pecny6muka Cesepnast Ocerus -
Ananus

72 Pecny6nukxa Mopnosus 74 0,40 72 Pecny6nmka Mapwuit On 0 0
73 r. CeBacTomnonb 66 0,35 73 Kamysxckas ob6nactp 0 0
74 Hosropozckas o6macTb 62 0,33 74 Pecrrybnmka MopaoBust 0 0
75 Kamuarckuii kpaif 58 0,31 75 Hogropoackast 06yacTb 0 0
76 IIckoBckast 06acTh 54 0,29 76 Kamuarckuit kpait 0 0
77 PecniyOnuka Anrait 48 0,26 77 [ckoBckas o0macTb 0 0
78 PecniybOnmka Anpirest 44 0,23 78 PecniyOnmka AnTaii 0 0
79 Marapgasckas 00J1acThb 44 0,23 79 PecrryOnvika Anpires 0 0
80 EBpelickast aBT. 00macTh 41 0,22 80 Maranasckast 001acTh 0 0
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81 Pecnybnuka Unrymerns 31 0,17 81 EBpeiickas aBT. 00macTb 0 0

82 Pecnry6mmka Kanmbikus 22 0,12 82 Pecny6muka Kanmbikus 0 0

83 UyKOTCKHI1 aBT. OKpYT 18 0,10 83 YyKOTCKHI1 aBT. OKpYT 0 0

84 Henernxkuit aBT. OKpyT 16 0,09 84 Hemnerxwuit aBT. okpyT 0 0

85 KapaugaeBo-Uepkecckas PecyOnmka 11 0,06 85 KapaugaeBo-Uepkecckas PecryOnmka 0 0
09.04.2026 Cuctema FAPAHT

11




MeTogunyeckune pekoMmeHaaunn no opraHn3auunm ﬂpO(*)I/IﬂaKTI/IKM noXxapos OT 3ﬂeKTp0060py,D,OBaHI/|F| B XUIbIX N

C y4eToM MHTEHCHBHOTO POCTa YHEPTOBOOPYKEHHOCTH HACEIICHUS, KIIIBIX U OOIIECTBEHHBIX 3JIaHHI,
TEHICHITUS TI0 KOJUYECTBY 'DIIEKTPOTEXHUUYCCKUX' II0KAPOB, OUYEBUIHO, COXPAHUTCS TPH CYIIECTBYIOIIEM
IIOJIOXKEHUH NT0KaPHON NPO(UIAKTUKY 3JIEKTPOYCTAHOBOK.

B HacTosmmee BpeMs CIIOKHIIACh CUTYaLMsl, KOTra 3JeKTpooOopyI0BaHHUE 110 OO0JIbIIEH YacTH HUKEM He
00CITy>KUBAETCs] U HE KOHTPOJIUPYETCS C TOUKU 3PEHUS €r0 NOXKAPHOH NPO(UIAKTUKU. DICKTPUKU Ha 00BEKTaX
3aHUMAIOTCSl €r0 OOCIY>KUBAaHWEM WJIM PEMOHTOM, KOTZIa YTO-TO BBIXOAWT M3 CTpos. B 3Toil cBsA3M, ogHUM M3
OCHOBHBIX  BONPOCOB  SIBIACTCSI ~ OpPraHU3alus  CUCTEMaTH4YeCKOH  NPOQUIAKTHKH  IOXapoB  OT
3NEKTPOOOOPYAOBAHHUS KUIIBIX M OOIIECTBEHHBIX 31aHUH C TPUMEHEHUEM TEXHUUECKUX CPE/ICTB.

B cootBerctBuu co ctatben 4 Texnuuyeckoro periamenta TamoxxeHHoro corosa "O Ge3omacHOCTH
HU3KOBOJIbTHOrO oOopymoBanus” (TP TC 004/2011), Hu3KOBONBTHOE O0OpYAOBaHHWE OJDKHO OBITH
pa3paboTaHO W HM3TOTOBICHO TaKUM 00pa3oM, 4TOOBI MPH MPUMEHEHUH €ro M0 Ha3HAYEHUIO M BBHITOJHCHUHU
TpeOOBaHMI K MOHTaxy, SKCIUTyaTallMd (MCIOJIB30BAHMIO), XPaHEHHIO, MepeBO3Ke (TPaHCIOPTHPOBAHUIO) U
TEXHUYECKOMY OOCITYy)KUBAaHHIO 3TO O00OpYIOBaHHE OOECHEUMBANIO: OTCYTCTBHE HEIOIyCTUMOTO pHUCKa
BO3HHKHOBEHUS MOBBIIIEHHBIX TEMIIEPATyp, MYTOBBIX Pa3psIOB MU M3TyYeHHH, KOTOPbIE MOTYT NPUBECTH K
MOSIBJICHUIO ONAcCHOCTEH, OTCYTCTBUE HEIOIYCTMMOIO PHCKa IIpH MEperpys3kax, aBapUHHBIX PEKUMAX H
OTKa3aX, BBI3bIBAEMBIX BJIMSHUEM BHEIIHMX W BHYTPEHHUX Bo3leicTByrommux (akropos. Takxe B IaHHOU
CTaThe OMPEICICHO, YTO HU3KOBOJIBTHOE OOOPYZOBAaHHME NOKHO OBITH pa3padOTaHO M HM3TOTOBJIEHO TaKUM
0o0pa3oM, 4TOOBI OHO HE SBJSUIOCH HCTOYHMKOM BO3HHMKHOBEHHS IIOKapa B HOPMAJIbHBIX M aBapUHHBIX
YCIIOBUSIX PaOOTHI.

B OonpmmHCTBE  cilyyaeB, IOCJA€  MOHTaXa, JJIEKTPOOOOpYIOBaHHE HE  MOJBEpPraeTcs
MpopUIAKTHYECKHUM OCMOTPaM, TEXHUUYECKOMY KOHTPOJIIO, OOCITYKUBAHUIO 1 PEMOHTHO-TIPEAYNPEIUTEIbHBIM
MeponpuaTusaM. OZHAaKO cO BpEMEHEM C HUM IPOHUCXOJIAT OTPUIATEIbHbIE H3MEHEHHS. Y XY/IIIEHHUE COCTOSIHUA
ANEKTPOOOOPYIOBaHUSl TMPHUBOAUT K HEPAUOHAILHOMY HCIOJIB30BAHUIO DJICKTPHUECKOH OSHEPrHU |
MOBBIIIEHUIO YPOBHS TOKAPHOW OMACHOCTH, a, 3HAYMT, TpeOyeT 32 HUM CUCTEMaTH3HPOBAHHOTO HAOIOACHUS.

B coorBerctBun ¢ PefepancHbiM 3akoHOM ot 21 mekabps 1994 r. N 69-®3 "O mnoxapHOi
6e3omacHocTH", MPO(PHUIAKTHKA MTOKAPOB - COBOKYITHOCTh NMPEBEHTUBHBIX MEp, HAPABICHHBIX HA WCKIIIOYECHHE
BO3MOXXHOCTH BO3HUKHOBEHUS I10’KaPOB U OIPAaHUUYCHUE UX MOCIIEICTBHUH.

ITon cucremoit NpOQUIAKTUKH NTOKAPHON OMACHOCTH 3JIEKTPOOOOPYIOBAHUS KHIIBIX U OOIECTBEHHBIX
3aHUH TOHUMAIOTCS PEryJIsipHbIE, BHIOJIHIEMBIC 10 3aJaHHON IporpaMMme HaOMIOACHUS 3a SKCIUTyaTuPyeMbIM
3JIEKTPOOOOPYAOBAHNEM, IO3BOJISIOIINE ONPENENATh ero (akTHYECKOE COCTOSHHE, MPOMCXOISIINE B HEM
MIPOLIECCHl U MPOTHO3UPOBATH U3MEHEHUE COCTOSHUS IO/ BIMSHUEM Pa3InuHbIX (akTopoB. Takue HaOIr0neHUS
HEOOXOIUMBI, B IEPBYIO OYEpPeab, ISl JJIEKTPOOOOPYI0BaHUS OOBEKTOB C MACCOBBIM NPEOBIBAHNEM JIOICH.

[okapHast 6e30mMacHOCTh OOBEKTOB PA3ITUYHOIO Ha3HAYEHHSI B 3HAUUTEILHON CTENCHH ONpPENeseTCs
COCTOSTHMEM JKCILTYyaTHPYEMOT0 3JeKTPOOOOPYAOBAHHS U SIEKTPOYCTAaHOBOK.

OCHOBHBIM  HaIlpaBJICHUEM B  OOCCIICYCHMM TOXKApPHOM  OE30MacCHOCTH  AKCIUTYyaTHPYEMOTO
ANEKTPOOOOPYIOBAHHUS SIBIISIETCS MaKCUMAallbHO BO3MOYKHOE CHIDKEHHE BEPOSTHOCTH BO3HUKHOBEHHS MOXapa
OT JJIEKTPOYCTAHOBOK B IIE€JIOM M OT OTAEIBHBIX IIEKTPUIECCKUX H3AEITHIH.

Tam, T/Ie €cTh KOHTAaKTHBIE COCOUHEHHS B D3JEKTPOCETSX, IPOILECC OKUCIEHUS METaUTMYEeCKHIX
TTOBEPXHOCTEH DJICKTPOKOHTAKTOB M TOSBJICHHUS Ie(hEKTOB HEMpephiBeH. be3 JI0CTaTOYHON TEeXHHUYECKOM
OCHAIlCHHOCTH ¥  IOATOTOBJIEHHOIO  MEpCOHaJa B OOJIBIIMHCTBE  CIy4aeB  HEHUCIPABHOCTH
3NIEKTPOOOOPYAOBAaHUS MOXXKHO OOHAPYXHUTh TOJBKO IO XapaKTEPHOMY 3amaxy WIM OOYIJICHHOU
3NEKTPOU30JISILINH, YTO XapaKTepHO AJIs aBapUHHBIX Ae(DEKTOB yKe Ha IMOXKAPOONACHOM CTaIHH.

BoznukHOBeHHE Ie(EKTOB 3JCKTPUUSCKUX ILIeTed M 3JIeKTpOOOOpYAOBaHHSA - 3TO €CTECTBEHHBIH
mporecc, K KOTOPOMY HEOOXOOuMO OBITh TOTOBBIMH H  KOTOpPOE€ HEOOXOOMMO MpEeayNpexaaTh
3a0JIaTOBPEMEHHO.

B Hacrosmee BpeMs MOSBUIMCH HOBbIE TEXHMUYECKHE CPEACTBA, TO3BOJISIFOIINE BEIBECTH MPO(UIAKTUKY
MOXapOB OT JEKTPOOOOPYIOBAHUS B )KUJIBIX U OOLIECTBEHHBIX 3/1aHHSIX Ha HOBBI YPOBEHb.

K o0cnyxuBaHUIO DIIEKTPOYCTAHOBOK JOMYCKAIOTCS KBAIM(HUIIMPOBAHHBIC CIIEIHATHCTHI, UMEIOIIHE
TpyHIy O 3eKTpobe3omacHocTy He Hke 11, moaTBep X IeHHYI0 COOTBETCTBYIOIINM YOCTOBEPEHUEM.

OO6cnemoBanre BIEKTPOYCTAHOBOK JIOJDKHO TIPOM3BOAUTHCS COBMECTHO C KBATH(UIIMPOBAHHBIM
[IEPCOHAIIOM 3JIEKTPOTEXHUYECKOTO XO3SMCTBA, OTBETCTBEHHBIM 3a OOCIYXXHBAHUE 3JIEKTPOOOOPYIOBaHUS
31aHUA.

1. Ob6nacTh NpuMeHeHUst

Hacrosmme MeToandeckue PEKOMCHAAIIMNU OMPCACIIAIOT 06H_II/IC IMOJIOXKXCHHUA IO OpraHu3aluu
HpO(l)I/IJ'IaKTI/IKI/I moXxapoB OT 3J'ICKTp0060pyZ[OBaHI/I$I B JXWIBIX H 06H_[CCTB€HHI>IX 3JaHUAX C IMPUMCHCHUCM
TCXHUYCCKUX CPCACTB.
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HaCTOHH_II/Ie MCETOJUYCCKUC PEKOMCHAAIUN MTPEAHA3HAYCHBI JJId UCIIOJIHUTCIIbHBIX OPraHOB Cy6’[)eKTOB
Poccuiickoii denepaiuu, opraHoB MECTHOTO CaMOYIPaBJIEHHUs, OpraHU3aluid Mo peaju3aliu NOJHOMOYUH B
00J1aCTH TIOYKapHOU 0€30TIaCHOCTH, a TAKXKEe COOCTBEHHUKOB (apEHIATOPOB) JKHIIBIX JOMOB (KBapTHD).

OCHOBHBIMH 3aJladaMHU HCIIOJTHHUTEIBHBIX OpraHoB cyOBekToB Poccuiickoit ®enepannuu, OpraHoB
MECTHOTO CaMOYTIPAaBJICHUS, OPTaHU3aluil, Mo MPO(UIAKTHKE IT0KAPOB B KUIbE, ABISIIOTCA OOydYEHEHE
HacelleHUsT MepaM TIOKapHOW 0e30MacHOCTH, OCHOBaM IOKapoOE30MacHOr0 TIOBEICHHS, a TaKXKe
“H()OPMUPOBAHUE HACEICHUS O MEpax MOXKapHOW Oe30MMacHOCTH.

Hacrosmme wMeTogudeckue peKOMEHIAIMM MOTYT OBITh MPUMEHEHBI COOCTBEHHWKAMU JIOMOB
(kBapTHp) W apeHJATOpPaMU MOMEIICHUIA JUIS MPOBEICHUS CAMOCTOSTEILHOW MEPBUYHOM OIICHKH COCTOSIHUS
MoKapHOH 0€30MacHOCTH IKCILTYaTHPYEMOT0 3JIEKTPO0OOPYI0BAHHS.

B wHacrosmux MeToIMYecKMX PEKOMEHIAIMIX II0J] TEXHUYECKHMMH CPEJICTBAMHU TPOPUIAKTUKH
ImoXXapoB ITOHUMAKTCs arrmapaTbl 3allluThI QJICKTPUUYCCKUX ueneﬁ, TCIIJIOBU3MOHHAaA AMWarHoCTukKa,
TCPMOUHANKATOPBI U TCPMOCUCTEMBI.

HaCTOSIH_[I/Ie METOJAUYCCKUE PEKOMCHAAINU HE ABJIAIOTCA PYKOBOACTBOM 110 TPOCKTUPOBAHUIO
3JIEKTPOYCTAHOBOK 3[aHUN M MOHTAXY aIlllapaToB JEKTPUIECKON 3aIUThI U APYTUX TEXHUIECKUX CPEICTB.

[IpoexkTpoBaHe W MOHT@X DJEKTPOYCTAHOBOK 3IaHWU JIOJDKEH MPOBOIWUTHCS B COOTBETCTBHUHU C
JEHCTBYIONTMMHA HOPMaTHBHBIMU TOKyMEHTaMH.

Hacrosmme MeTomuieckne peKOMEHAANNN He SABIISIOTCS HOPMATUBHBIM JOKYMEHTOM.

2. OcHOBHBIE YIEKTPOTEXHUYECKHEe MPUYMHBI MOKAPOB OT JIEKTPOOOOPY/10BaHUSA

[MoxxapHast 6€301aCHOCTh OOBEKTOB PA3JIMYHOI0 HA3HAYCHUS, B TOM YHUCIIE KHIJIBIX U OOIIECTBECHHBIX
3MaHUK B 3HAYMTENBHOW CTENEHH OIPENeNsieTCs COCTOSHHEM SKCIUTyaTHPYEeMOTO JJIEKTPOOOOpYAOBaHUS H
3NIEKTPOYCTAHOBOK.

3HaHWe TEXHUYECKUX IIPUYHH ITOXKAPOB OT 3JICKTPOYCTAHOBOK ITO3BOJIACT OPraHU30BaTh Bq)(i)eKTI/IBHyIO
CUCTEMY MOKapHO-TIPOPUITAKTHIECKUX MEPOTIPUITHH.

K mprdrHaM MokapoB MEKTPOTEXHHYECKOTO XapaKTepa OTHOCITCS:

- KOPOTKOE 3aMbIKaHUE;

- TIeperpy3Ka dJICKTPUICCKUX TeTeH;

- 0OJIBIIIOE TIEPEXOJHOE COMPOTHBIICHHE;

- ICKPEHHUE;

- 3JIEKTpUYECKas Iyra;

- MePEHATPSHKCHUE JICKTPUYCCKOU CETH.

Kpome Toro, HeoOXOOMMO YYHTBHIBATb, YTO MEPEHANpPSDKEHHE OJIIEKTPUYECKOH ceTH, OoIbIIoe
MIEPEX0JHOE COTIPOTUBIICHUE U TIEPErpy3Ka IeMU MOXKET MPUBECTH K KOPOTKOMY 3aMBIKaHUIO, BOSHUKHOBEHUIO
3MIEKTPUYECKON TYTH, 1 HA00OPOT, KOPOTKOE 3aMbIKAaHME MOXET IMPUBECTH K MEPErPy3Ke ANEKTPUICCKON CeTH,
K HCKpEHHIO, OOpa30BaHMIO JJEKTPHUUECKOW IYTH, K TEPEeXOJy dJIEKTPHYECKOTO TOKa HA METaUTHYECKHe
3a3eMJICHHBIC KOHCTPYKIIUHU U T.1. [3].

To ecth, OlHM aBapWiHBIE PEXKHUMBI, MOTYT MEPEXOJUTHh B Jpyrue Ooliee OMacHbIe OTHOCHUTEIHHO
BO3MOXXHOCTH BO3SHUKHOBEHHUS MTOKAPOB.

KOpOTKoe 3aMbIKaHHUE

Cpeny mpUYHMH MOXKapoOB 3JEKTPOTEXHHMUYECKOTO XapakTepa KOPOTKOE 3aMbIKaHWE SIBISIETCS CaMbIM
pacmnpocTpaHeHHBIM, XOTS HEPEIKO OHO MOXKET OBITh M CIIEACTBUEM KakOW-TUO0 APYrod aBapuiHON cCUTyauuu
B DJIEKTPUUYECKOM LIENH.

KOpOTKOC 3aMBIKaHHUEC B JJICKTPUYCCKHUX LECMAX MOXCET BOSHUKHYTH B PE3YJIbTAaTC 3aMbIKaAHUSA MCKIAY
(a30BBIM U HYJIEBBIM POBOJIHUKAMH, 3aMbIKaHHsI (Ha30BOTO MPOBOIHUKA Ha "3emumio” [3].

%0:080071 CJIOBaMH, KOPOTKOE€ 3aMbIKAaHUC BO3HHKACT IIPU COCAMHCHHUU IJJICKTPUYCCKUX IIPOBOAOB C
HapymeHHofI H3OH$IHHCI>’I, COIIPUKOCHOBCHUHN IIPOBOJOB C MCTANIMUYCCKUMH 3a3€MJICHHBIMU KOHCTPYKOHUAMH
3aHUH U COOPY>KEHMH, IIONalaHUK Ha OTOJICHHBIE IPOBOJA MOCTOPOHHUX METAJUIMYECKUX IIPEIMETOB, Ipodoe
00yIJIeHHOH WM HapyLIEHHON M30JISILUH IPOBOJOB U IPYTUX 3JIEKTPOYCTAaHOBOYHBIX U3JEIHUI.

IIpn KOpOTKOM 3aMBIKAHUM MI'HOBEHHO MHOTOKPATHO YBEJIMUYUBACTCS CHJIA TOKA B IIETIH, IPOUCXOJUT
3HAYNUTENIFHOE BBIICIICHNE TEIUIa, 3HAYUTEIBHO BO3PACTAET TEMIIEPATYPa TOKOIPOBOAALIMX >KMJI, YTO IPUBOIUT
K PAacIUIaBICHUIO HM30JILMU 3JCKTPUUYECKUX NPOBOJOB M Kabeded M e€ MOoCIeAyIoeMY BOCIUIAMEHEHHUIO.
Kopotkoe 3amblkaHue, Kak MpaBHIIO, COMPOBOXIACTCS XJIONKOM, pacIlIaBICHHEM MeTaja MPOBOJHUKOB H
BBIOPOCOM pacKaleHHBIX 4YacTUI M3 30HBI KOPOTKOTO 3aMBIKaHUSl C TOCIEAYIOIMIMM BOCIUIAMEHEHUEM
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OKpY’KalOIUX IIPEAMETOB.

Hawubonee pacnpocTpaHeHHBIE MPUYUHBI, IO KOTOPHIM MOXKET IMPOM30NTH KOPOTKOE 3aMBIKAHHE B
KBapTHpE, JOME, OOIIECTBEHHBIX 3/IaHUSIX - ATO MOBPEKACHNUE M30JSALHH. [I0BpexkaeHHEe 30NN Yallle BCEro
NPOUCXOIUT B MECTax, A€ MpoBoja meperubaroTcs. Takke K MOBPEXKIACHHIO H3OJSALHMUA MOXET MPUBECTH
HepeKpyYrBaHUe MPOBOIOB, CrUOaHNE TPOBOIOB TOJ OCTPHIM YIJIOM, MOBPEKACHUE M30JISIUH TPOBOIOB TPH
NPOBEICHUH PEMOHTHBIX padot [4]. M30msiu0 MOryT MOBPEIUTh TPBI3YHBI MM JOMAIIHUE XUBOTHBIC. Elie
OJIHA IPUYMHA KOPOTKUX 3aMBIKaHHH - TIEPErPeB U, KaK CIEJCTBHUE, pa3pyLICHHE H30JISLHH.

VcroyHnkamMH 3aKUTaHusi MPHU KOPOTKHX 3aMBIKAHUSX MOTYT SIBISITBCS PacKalieHHbIE (TOpSIIHE)
YaCTHIBl M KAIUIM METaJUla NPH PACIUIABICHUM B aBapUHHBIX PEKUMaxX >KWJI MPOBOJOB (Kabeiel) wiu mpu
pa3pyleHnn JIEKTPOIIPUOOPOB.

Ileperpy3ska 3JjieKTpUYeCcKuX ceTei

CoBpeMeHHBIE KBapTHUPHl W JOMa HACHIIIEHBI MHOXXECTBOM OJIIEKTPHUYECKHX NpuOOopoB. YacToi
MIPUYMHOM BO3HUKHOBEHHUS TI0KAPOB SBIIAETCS TIEPETPY3Ka dIEKTPOCETEN.

Ieperpy3koii Ha3BIBACTCSA TAKOE SIBICHHE, IIPH KOTOPOM B 3JIEKTPHUECKON CETH BO3HHKAIOT TOKOBEIE
Harpy3KH, MPEBBIIIAOIINE JITUTEILHO TOMYCTUMBIC.

HauGosee 9acToifi NPUYWHON, BBI3BIBAIONICH TMEPErPY3Ky OJIEKTPHUCCKUX IIEMEH B JKUIBIX U
OOIIECTBEHHBIX 3[AHUSAX, SBJISCTCS BKIIOYCHHE B JJCKTPHUCCKYIO CETh HE MPEAYCMOTPEHHBIX PacueTOM
MOIIHBIX MOTPEOUTENCH DIIEKTPOIHEPTHH WM BKIIOYCHHE B OJHY PO3ETKY HECKOJBKO OBITOBBIX MPHOOPOB
OOJIBIION MOIITHOCTH OJTHOBPEMEHHO.

B pesynbrare meperpy3ku MpOBOJA HArpeBarOTCS, BBIACISETCS OOJBIIOES KOJUYECTBO TEIId, MOTYT
IJIaBUTHCA KWJIBI IPOBOJOB - 3TO MOXCT CTaThb HpH‘II/IHOﬁ KOPOTKOTI'O 3aMbIKaHUs, BO3HUKAIOT UCKPBI U KakK
CIeCTBHE Moxap [5].

Bouibuioe nepexogHoe conpoTuBjiaeHne (MJI0X0H KOHTAKT)

Bonbluoe nepexoaHoe COMPOTUBIIEHUE - BTO CONPOTUBIICHUE YJYACTKA DIICKTPUYCCKOW IENH B
MECTE€ COCIUHCHUS OTHENBHBIX JIIEMEHTOB (MeCTa COCJAMHCHHS TIPOBOJIOB, TOJCOCIUHEHUS WX K
JNEKTPONPUEMHUKAM, KOHTAKTHBIM 3JIEMEHTaM U T.M.) B KOTOPBIX, MPHU HENPAaBUILHOM WX HCIOIHECHUH,
COTIPOTHUBJICHHE BHIIIIE [0 CPABHEHHUIO C CONMPOTUBIICHUEM AJICKTPUYECKOH IIETH JI0 3TUX YYACTKOB U MOCIE HUX
[3].

HauGonee yacto Gonbpliiue NepexoaHbIC COMPOTHBIICHUST BO3HUKAIOT B MECTaX COCIUHCHHS MPOBOJIOB
MeXJy co00#, KOTJ]Ja BMECTO MAaiKH, CBAPKHU, ONMPECCOBKH WJIM 3a)KHMOB 107 OONTHI MPUMEHSIFOTCS CKPYTKH
MPOBOJIOB (OCOOCHHO OMNacHa CKPYTKa MPOBOJOB C QJIIOMUHUEBBIMM W MEIHBIMU JKWAJIaMH), B MeECTax
IMMOJAKJIIOYCHHA MPOBOAOB K arrmaparam 663 CIICHHUAJIBHBIX 3a)KMMOB H HAKOHCYHHKOB, B BBIKJIIIOUATCIIAX,
IOTCIICCIIBHBIX pPasbEMax (po3eTKax, BI/IJIKaX) Ha KOHTAKTHBIX JJIEMCHTAX NPHU CHHUXXCHHU NPpUIIAracMbIX IJIsd
BKIIFTOUYCHUS YCHHHﬁ, HEOOBKJIIFOYCHUA, IMMOATOPAHUA U T.II., B MECTaX KOHTAKTOB, BBIIIOJIHCHHBIX C ITOMOIMIBIO
Pe3b0OBBIX COCAMHEHHA B DJIEKTPOOOOpPYIOBAHHH, B KOTOPOM B TIpoliecce pabOTHI MPOM3OINIO OCla0JIeHHe
KOHTAKTa.

HenocpesCcTBEHHBIM ~ MCTOYHUKOM — 3QKWTaHHS B 3TOM  CJIy4ae MOTYT OBITh:  JJIEMEHTHI
3NIEKTPOYCTAHOBOK, HAPETHIE IO BHICOKOW TEMIEPaTyphl TEIIOM, BBIZICIICHHBIM 3JICKTPUUECKUM TOKOM B MECTE
0OJIBIIOTO TEPEXOJHOTO CONPOTHBIICHUS; JJICKTPUYECKHE WCKPBl WM YacTHIBl PACIUIaBICHHOTO U
HaKaJICHHOTO METaJlJla, BOSHUKAIOIINE B MECTE "TJII0X0T0" 3IEKTPUIECKOTO KOHTAKTA.

Kpowme Toro, 6011b1110€ MEPEX0THOE COMPOTUBICHUE MOXKET ObITh TPUYMHON BOSHUKHOBEHUSI KOPOTKOTO
3aMbIKaHUA.

Hckpenue (xyrosoii npodoii)

UckpeHue (oyroeBon npoboii) B aneKTpoyCTaHOBKaX - 5TO BeChMa PaclpoOCTPaHEHHOE SBJIEHHUE
¥ TIPOMCXOJNUT KaK MPH HOPMAIBHOU paboTe OTAEIHHBIX MOTPEOUTENEH AIEKTPUUECKON YHEPTUH, Jalle BCEro
HpI/I60p0B NUMCIOIINX KOJ‘IJ‘ICKTOpHLIﬁ OJICKTPOABUTI'ATEIIb IIPHU HEIUIOTHOM IIPHUJICTAaHWMH K HUM HICTOK, TaK U B
aBapHﬁHOM pexXuUME pa6OTI>I 3J'I€KTpOl'[pI/I60pOB, B MECTaX HEKAYECTBCHHOI'0O MPUCOCAUHEHHSA IIPOBOIOB K
HOTp66I/ITeJ'I$IM BHeKT‘pH‘IeCKOfI OHEPruu, Npru COIMPUKOCHOBCHUU OTACIIbHBIX YHACTKOB IIPOBOAOB MCKAY coboit
HJIN C 3a3CMJICHHBIMU KOHCTPYKIUAMUA U T.A. [3]

HpI/I HUCKPCHUH MTPOUCXOAUT 06pa30BaHHe HCTOYHUKOB 3a’XKUI'aHU:, 06JIa,I[aIOH_II/IX 3HepFI/Ieffi n
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TeMnepaTypoﬁ OOCTAaTOYHBIX MJIA BOCINIAMECHCHU A MHOTUX T'OPIOYHX BEIIECCTB U MaTCPUAJIOB.

HckpoBoii pa3psn MokeT oOpa3OBBIBATHCS MPU H3JIOME JKMIIBI Kabens W3-3a yCTaJOCTH MeTallia,
pa3peIBa TPOBOJHUKA NPY YPE3MEPHOM DPACTSHKEHHW Kalels, 0O TpH MOBPEXACHUU JKHUIIBI MTOCTOPOHHUM
peaMeToM. B moBpexIEHHON K€ BO3HIUKAST MBI 3a30p, TPOOHMBAaEMbIil pab0YHNM HAIPSIKEHUEM, TIOITOMY
TOK TI0 TAaKOMY KaOeIo MpOoJ0IDKAeT MPOTEeKaTh, W OCTAaETCs ONIM30K K HOMUHAILHOMY 3HaueHHIo. B 3azope
BO3HUKAET IYTrOBOH paspsja, COMPOBOXKIAIOIIMNACS WHTEHCUBHBIM BBIJEIIEHUEM TEIUIa, YTO NPUBOAHUT K
JAITbHEHTIIEMY pa3pyIICHUIO U30JISIUY Ka0ells U er0 BO3TOPaHHIO.

JyleKkTpUYecKas 1yra

OnekTpuueckas ayra odpasyeTcs B pe3yJbTaTe YCTOHUMBOIO BIIEKTPUYECKOTO paspsia MEXIy IBYMs
METAJNIMYECCKNMU DJIEMCHTaAMH SHCKTqueCKOﬁ YCTaHOBKH, HUMCIOIIUMH Pa3HBIC IIOTCHIINAJIbI. B
BHGKTqueCKOﬁ Ayre MpoucCXOoJUT MHTCHCHBHAsA HMOHH3AIMA T'a30BOI0 IPOMCKYTKA, IIABJICHHUEC W TOPECHUC
MeTaia. KpOMe TOro, IMPOUCXOJUT HMHTCHCHUBHOC pa36p513mBaHI/Ie pacCiuiaBJI€HHBIX YaCTHL MeTallia,
MMEIONINX OONBIION 3aImac TEMJIOBOM SHEPTHH, KOTOPHIE TOMagasi Ha TOPIOYHNE MaTepHaIlbl, MOTYT 3a)K€Yb HX.
OnexkTprudecKkas Ayra HWMeEeT OdYeHb BBICOKyIO0 Temmepatypy (1500-4000 °C) m MOXeT BOCIUIAMEHUTH
MIPaKTHYECKH JIFO00H TOpIOYMiA MaTephal, COIPHKAcasch C HUM HEMOCPEACTBEHHO, a TaKKe IOCPEICTBOM
JTYyYUCTOH TETUIOTHI.

VYcroitunBas sneKTpUUecKas 1yra HHOTJAa MOXET BOSHUKATh B 3JIeKTponpoBoaax. [Ipu snekrpudeckoit
JIyTe TO IEeMsM MPOTEKAIOT TOKU KOPOTKOTO 3aMblkaHus. [lo3Tomy mpu 0Opa3oBaHUM 3IESKTPHUUYECKOW IyTH B
ABApUITHOM DPEXKHUME B AJIICKTPUYECKOHN IeNMM BO3HUKAIOT BTOPUYHBIC (TIOOOYHBIE) SBICHUS, XapaKTEPHBIC s
KOpPOTKOIO 3aMbIKaHus. B cioydasx, He MNpeJyCMOTPEHHBIX HOPMA@JIBHBIM PEXKHMOM OKCILIYyaTallUH
3JIEKTPOYCTAHOBOK, BOSHUKHOBEHHUE AJICKTPUUECKOM TYTH YaIlle BCETO MPOUCXOIUT IPU KOPOTKOM 3aMBIKAHUH |

3].
IlepenanpsiskeHue B 3JIEKTPUUECKOH LHEeNU

IlepenanpspkeHue MOXKET BO3HHMKATh: MPU KOPOTKUX 3aMbIKaHMSX; MNP MOMaJaHuu "BBICOKOTO"
HaIpspKeHUS Ha HU3KOBOJIBTHBIE CETH; TIPH TPO30BBIX pa3psiiaxX; dIEKTPOMAarHUTHON WHIYKIMH U JIp.

[ToxxapHast OmacHOCTb MEePEHAIPSKEHHUS, B 3aBUCUIMOCTH OT KOHKPETHBIX YCIOBUH, MOXKET MIPOSBISATHCS
B CIEIYIOIIEM: MOBBIIICHUU BEPOATHOCTH BO3HUKHOBEHMSI KOPOTKOTO 3aMBIKAHMS; YBEIUYEHUU TOKOBOMU
Harpy3Kd Ha OTHEJBHBIX YYacTKaxX »SJICKTPUUECKOW IEMM U BO3MOKHOCTH BO3HUKHOBEHHSI MEPErPy3KU;
MOBBLIIICHUH TEIUIOBBIACIEHUS B  JJIEKTPOHATPEBATEIbHBIX  YCTPOMCTBAX; TOBBIIICHUH BEPOSTHOCTU
BO3HMKHOBCHHUS aBAPHIHBIX PEIKUMOB B 3IeKTponpudopax [3].

Henpammbﬂaﬂ IKCIIyaTalusd, KOHCTPYKTUBHBIC HEIOCTATKN U HEHMCIIPABHOCTH 3JIeKTp0H3I[eJ1PIﬁ

[loxxapHast 0e30macHOCTh SJEKTPUUYECKUX NPHUOOPOB HampaBieHa Ha OOeCleYeHHe MPAKTHYECKOH
HEBO3MOXXHOCTH 3aropaHus, Kak C€aMOro H3JeNnus, TaK M OKpY)Karolledl ero cpenpl, 4YTO JOJKHO
o0ecrieunBaThCsl KOHCTPYKLHMEH 31eKTponpuOopa, BHIOOPOM KOMIUIEKTYIOIIMX H3IEIUH M MaTepualioB ¢
TEMIIEPATYPHBIMH  XapaKTEPUCTUKAMH, COOTBETCTBYIOIIMMH TEIUIOBOMY pexuMmy pabotel. Ilpu sToMm
XapaKTePUCTUKAMH T10’Kapo0e30IMacHOCTH SIBIISIETCS COOTBETCTBHE TEMIEpaTypbl Ha OCHOBHBIX 3JIEMEHTAX
3NEKTPUIECKOro MpUOOpa AOMYCTUMBIM 3HAUCHHAM, KaK B pabodyeM, Tak U B aBAPUIHHOM PEKUME ero paboThL.

Bo3HukHOBEHHE MOKAPOB OT AMEKTPUIECKUX TPUOOPOB MOXKET OBITH 00YCIOBIEHO: KOHCTPYKTUBHBIMH
HEeJIOCTaTKaMM, HapyUIeHWEM TMpaBWJ OKCIUIyaTalldd; HEKaYeCTBEHHBIM HSHEPrOCHAOKEHHEM (PEe3KUMHU
KOJICOAHUSIMH HANPSDKCHUSI B DIIEKTPUYECKOW CETH, YTO MOXKET NPUBECTH K BO3ZHHUKHOBCHHIO aBapUHHBIX
peXMMOB).

OCHOBHBIMH TPUYMHAMH BOZHHUKHOBEHHS TOKAPOB OT DJIEKTPHUYECKUX U3ACTHN SBISIOTCA: KOPOTKOE
3aMbIKaHUE B MpHOOpax M ITHYpax MUTaHUs, OOJIbIIOE MEPEXOHOE CONMPOTHBICHHE, MEperpyska, HCKpEeHNE,
HapylIeHWEe TEIUIOBOTO peXrMa paboThl 3MEeKTpornpubopa (yXyALICHHBIH TEMJI00TBOJ), HEOCPEACTBEHHOE
COIIPUKOCHOBEHHE HArpeThlX IOBEPXHOCTEH HJIEKTPONPHOOPOB € TOPIOYMMM MaTepuajaMM; BO3IEHCTBHE
TEIJIOBOTO HW3IydeHHs Tmpubopa (Hampumep, D>JEKTPOOOOTpeBaTellss) Ha TOpIOYHE MaTepHajbl, BBUICT
pacKaJeHHBIX YaCTHII, 00pa30BaBIIUXCS B pe3yJIbTaTe aBapuitHOro pexxuma [3].

3. Opranuzauus npopuIaKTHKH M0KAPOB

09.04.2026 Cucrema TAPAHT 15



MeTogunyeckune pekoMmeHaaunn no opraHn3auunm ﬂpO(*)I/IﬂaKTI/IKM noXxapos OT 3ﬂeKTp0060py,D,OBaHI/|F| B XUIbIX N

3.1. O01mue MoJI0KEeHU A

C 1 mapra 2023 r. BcTynmio B cuity noctaHosrneHve llpasurensctBa Poccuiickoii deneparuu ot 24
okTsi0pst 2022 r. N 1885 "O BHecennn usmeHeHwid B [lpaBmia mpoTmBomokapHOTO pexnma B Poccuiickoit
Oepepauun".

MMyHKT 2 yka3aHHBIX W3MeHeHHMH BBOAWT B [IpaBmia mpoTuBoOIOXAapHOrO pekuma B Poccuiickoit
@enepanun (nanee - IIIIP) HoBBI MYyHKT 2.1 cnemyromero coxaepkaHus "PyKoBOAMTENb OpraHH3alld
o0ecreunBaeT IKCIUTyaTallio 30aHnui, COOPY)KEHUI B COOTBETCTBUHU C TpeboBanusmu denepanbHOro 3akoHa
"TexHUUYECKHIA PErIaMeHT 0 TPeOOBaHUIX MOXKapHOU Oe3onmacHoCTH" M (M) MPOSKTHOM JOKyMEHTaluH'".

C 7 smBaps 2023 r. BcTynwid B cwiy [IpaBuiia TeXHUYECKOH 3KCIUTyaTallud 3JICKTPOYCTaHOBOK
norpeduTeel ekTpudeckoi suepruu (nanee - [1TD), yrBepkaeHHble MPYKa3omM MunsHepro Poccun N 811
or 12.08.2022 "O6 yrtBepxxaeruu llpaBun TEXHHUECKOH 3KCIUTyaTallid JJIEKTPOYCTAHOBOK MOTpeOuTenei
JEKTPUIECKOM dHEepTUn'.

B coorBerctBuu ¢ nyHKTOM 3 IITD TexHMYecKast SKCIUTyaTalys JIEKTPOYCTAaHOBOK BKIIIOYAET, B TOM
YHcie, UX PEMOHT U TEXHUYECKOe 00CITyKUBaHHE.

B coorBerctBun ¢ nyHktom 7 IITD, mpu sSKCIUIyaTalu 3JEKTPOYCTAHOBOK MOTPEOUTENb TaKkkKe
JNOJDKEH OOECTeUHTh: COAEP)KaHHWE 3JIEKTPOYCTAaHOBOK B HCIPABHOM COCTOSHHM M WX 0€30MacHyIo
9KCIUTyaTallMio; MPOBEICHHE TEXHUUYECKOTO OOCIYKHBAaHUS M PEMOHTa OJIIEKTPOYCTAaHOBOK B LEIAX
MOJIep’)KaHUs  MCIPAaBHOIO COCTOSIHMSI W OE30MaCHOM  JKCIUTyaTalWH  BJIEKTPOYCTaHOBOK; HAJINWYME,
WCTIONB30BaHUE U TMOJJCPKaHWE B aKTyaJbHOM COCTOSIHUM TEXHMUYECKOW NOKYMEHTAIMH, HEOOXOAWMOHN IUIs
JKCIUTyaTalluy JIEKTPOYCTaHOBOK.

B coorBerctBun ¢ MyHKTOM 8 TITD s HEMOCPEIACTBEHHOTO BBIMOJHEHHS OOS3aHHOCTEH 110
OpraHM3allMM  JKCIUTyaTallkd  3JIEKTPOYCTAaHOBOK  PYKOBOAMTENb  IMOTpeOHTENs (32  HCKIIOYCHHEM
WH/IMBUIYIBHBIX MIPEIIPUHUMATENCH U (QU3NYEeCKUX JIUI]) OPraHU3aIlMOHHO-PACTIOPSINTEILHBIM JIOKYMEHTOM
Ha3Ha4YaeT M3 YMClIa aIMUHUCTPATUBHO-TEXHUYECKOTO MEepPCOHANa OTPEOUTENs JIUI0, Ha KOTOPOE BO3JIOKEHBI
00S13aHHOCTH TI0 OpTaHW3aIllM{ MPOBEICHUS BCEX BHIOB PabOT B AJIEKTPOYCTAHOBKAX IMOTpeOWTENs (majiee -
OTBETCTBEHHBIN 3a JIEKTPOXO3ANUCTBO), U €r0 3aMecTUTeN. B ciydae eciam MOTpeOUTENs, OCYIIECTBISIOMIAN
9KCIUTyaTallMi0 AJIEKTPOYCTAaHOBKH, SIBJISCTCS WHAMBUAYAJIbHBIM MpPEANPUHAMATEIEM, OOSI3aHHOCTH IO
OpraHu3alliy JKCIUTyaTallud 3JIEKTPOYCTAaHOBOK, OpraHM3allid HpPOBENEHHS BCEX BHAOB paboOT B
3JIEKTPOYCTAaHOBKAX BO3JIaraeTcsl HEMOCPEICTBEHHO HAa TAKOT0 HHANBUAYAIBHOTO MIPEAPUHUMATEIIS.

VYuureias TpedoBanus NyHkta 8 1T, opranuzaimio npoQuIaKTHKH MOXKAPOB OT IKCILTYaTUPYEMOTO
3NEKTPOOOOPYAOBaHUSI PEKOMEHAYETCS BO3JOXKHTH Ha OTBETCTBEHHOIO 3a JJIEKTPOXO3SHCTBO WM Ha
WHAUBUIYATBHOTO TPEANPUHUMATENS, HETOCPEACTBEHHO JKCIUTyaTHPYIOLIETO JJIEKTPOYCTAaHOBKH, a JUId
(hU3NYECKUX JIUI] - HETIOCPEJICTBEHHO Ha (PU3NUECKOE JIUI0, IKCIUTYaTHPYIONIee 3JEKTPOYCTaHOBKH.

B coorBerctBun ¢ MyHKTOM 9 IITD Ha OTBETCTBEHHOTO 3a 3JEKTPOXO3SWCTBO JOJDKHBI OBITH
BO3JIO’KEHBI MTOJTHOMOYHS 110 OpTaHU3alliK pa3pabOTKU U BEJICHHIO JIOKYMEHTAIIUK 10 BOIIPOCAM OpraHU3aI[iH
IKCIUTyaTallMy 3JIEKTPOYCTAaHOBOK M €€ MepecMOTpy (aKTyaJu3aliu); 0OeCIIeYeHHIO BHITIOJTHEHUS PEMOHTA H
TEXHHUYECKOI'0 00CIYKHBAHUS 3IEKTPOYCTAaHOBOK.

B cootBerctBHM ¢ MYHKTOM 14 TITD, notpebuTeas JOKEH OPraHu30BaTh U OCYIIECTBIATH KOHTPOJIb
COCTOSIHHMSI €r0 JIEKTPOYCTAaHOBOK, OCHOBAHHBIM, B TOM YHCIIE, HA PE3ylbTaTax OCMOTPOB. BhIsBIEHHBIE 1O
pe3yabTaTaM KOHTPOJS JedeKThl 00OpyAOBaHHUS, YCTPOMCTB 3MEKTPOYCTAHOBOK HOJDKHBI (DPMKCHPOBATHCS B
XKypHaie 1e()eKTOB ¢ OnpeAeIeHueM OTBETCTBEHHBIX 33 YCTPAaHEHHUE JIMI M CPOKOB YCTPaHEHUs! Je(EKTOB.

B cootBerctBum ¢ nyHKToM 23 IITD morpebuTens NOMMKEH 0OSCIICUUTh MPOBEICHUE TEXHUYECKOTO
OOCITy’)KUBaHHSI M PEMOHTOB OOOPYIOBaHHMA U YCTPOMCTB JJIEKTPOYCTaHOBOK. OO0beM TEXHHUYECKOTO
OOCITy’)KUBaHHS W IUIAHOBO-TIIPEAYNPEIUTEIbHBIX PEMOHTOB JIIEKTPOYCTAHOBOK JOJDKCH OMPEIENATHCS
HEOOXOMMOCTBIO MOJIJIEPIKAaHUS UCITPABHOCTH U o0ecTieueHUs 0€30MacHOi pabOThI AJIEKTPOYCTaHOBOK.

B coorBerctBum ¢ nyHKTOM 27 IITD y mnoTpebutens B OTHOIICHHH OKCIUTyaTHPYEMBIX MM
3JIEKTPOYCTAaHOBOK JIOJDKHA OBITh B HAJIMYHMH CIEAYIOMIAs TEXHUYECKas JOKYMEHTALU:

CXEMBI JJIEKTPUYECKHX COEAMHEHHUH M TEXHOJOTHYECKHX CHCTEM, B TOM 4YHCIE HOPMajbHbIE
(BpeMeHHBIE HOPMAJIBHBIE) CXEMBI HJICKTPUUECKUX COANHEHUHN 3JIEKTPOYCTaHOBOK ITOTPEOUTEILS;

XKYpHaJIbl ydyeTa 3JEeKTPoOOOPYIOBaHMUS C IIEPEUMCICHHEM OCHOBHOIO 3JIEKTPOOOOPYNOBAHUSA U C
YKa3aHHEM €ro TEXHHUYECKHUX JaHHBIX, & TAKXKE IPUCBOCHHBIX €My HHBEHTAPHBIX HOMEPOB.

B cooterctBum ¢ nyHkToM 30 IITD, Bce n3MEHEHHMS B AJIEKTPOYCTAaHOBKAX, BHIIIOIHEHHBIE B TIpOLIECcCe
9KCIUTyaTallud, AOJDKHBI OTPAaXKaTbCsl HA BIIEKTPUYECKUX (TEXHOJOTMYECKHX, HCIOJHHUTEIBHBIX) CXeMaxX H
YyepTekax 3a MOJAMUCHI0 OTBETCTBEHHOIO 32 3JIEKTPOXO3SIMCTBO C YKa3aHUEM €ro JOKHOCTU M AAaThl BHECEHHS
HM3MEHEHHUS.

Ha ocnoBanuu ryHkta 31 IITD coOTBETCTBHE JICKTPUYECKHX (TEXHOJIOTHUYECKUX) CXeM (depTeimeid)
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q)aKTI/I‘IeCKI/IM OKCIITyaTaHUMOHHBIM JOJDKHO ITPOBEPATHCA OTBCTCTBCHHBIM 3a SHCKTPOXOSHﬁCTBO HE PCKCE
OIHOTO pa3a B 3 roma C OTMETKOW Ha HHUX O JaTe MPOBEPKH, YIOCTOBEPEHHOH ero moamuchio. Ilpu
HECOOTBETCTBHH JJICKTPUUECKUX (TEXHOJIOTHUECKHUX) CXeM (depTekel) (HaKTHIeCKHMM JKCIUIyaTallnOHHBIM
OTBETCTBEHHBIM 3a JJIEKTPOXO3SICTBO JOKEH OBITh OOecIieueH mepecMoTp (aKTyanu3arusl) YKa3aHHBIX CXEM
(aeprexeii).

MMyHKT 8 w3menenmit B I[P BBoAMT B Hero HOBBIA MYHKT 17.1 chemyromero cojepikaHus:
"PykOBOAMTENh OpPraHU3allii O00CCICUHBACT BEJACHHUE M BHECCHHE HWH(OpMAIMU B KYPHAT OSKCIUTyaTalluu
CUCTEM IMPOTUBOIIOKAPHOH 3auThl. JlomyckaeTcs BeACHUE )KypHasa SKCILTyaTallid CUCTEM MTPOTUBOIIOKAPHON
3aIUTHI B 3JIEKTPOHHOM BHUJIC.

@opma BeAEHUA KypHalla DJKCIUIyaTalluM CHCTEM MPOTHMBOIOXKAPHOM 3alIUThl OIpPEAEISAETCA
pyKoOBOAMTEIEM OOBEKTA 3AIIUTHI".

C 1enpio obecreueHuss Oe3aBapuiHONW pabOTBI  3JIEKTPOOOOPYIOBaHMS OTBETCTBEHHOMY 32
3JIEKTPOXO35HUCTBO HAa OOBEKTE 3aIMThI PEKOMEH/IyEeTCSl BECTH KYPHaJl, B KOTOPOM YKa3bIBAIOTCS:

repeYeHb KOHTPOIMPYEMOTO 3JIEKTPOOOOPYI0BAHNS;

JlaTa IMPOBEPKH COCTOSHUS MOKapHOU 0€30MaCHOCTH AIIEKTPOOOOPYI0OBAHNS;

pe3yabTaThl MPOBEPKH COCTOSHHS €ro IOXKAPHOW 0€30MaCHOCTH, M3MEHEHHS COCTOSHHS IOKaApPHOM
0€30MaCHOCTH JIEKTPOOOOPYAOBAHHS IO CPABHEHHUIO C PEe3YJIbTaTaMH MPEIbIAyIIeH TPOBEPKH;

MPEANPUHATBIE MeEpPbl MO TIOBBIIICHHIO YPOBHS MOXapHOW Oe3omacHOCTH (MPOQUIAKTHUECKUE
MEPOTPHSITHS, TEXHUUECKOE 00CTYKMBAHUE, PEMOHT, 3aMEHA).

dopma BemeHUs KypHaIa NPOPUIAKTUYECKHX OCMOTPOB 3IIEKTPOOOOpPYMIOBAHMS —OIpPEIEIeTCs
pyKoBoauTEIeM O0OBEKTa 3alluThl. BeneHue xypHana mpo(UIaKTHUECKUX OCMOTPOB 3JIEKTPOOOOPYIOBAHHS
MOKET OCYIICCTBIATHCA B 3JICKTPOHHOM BUAC.

OTBETCTBEHHOMY pPEKOMEHAYETCS COCTaBUTh rpaduk MPO(UITAKTHYECKUX OCMOTpOB
3JIEKTPOOOOPYI0BAHUSI.

[leproaruHOCTh MPOBEACHUS MNPOPHUIAKTHUCCKUX OOCICIOBAaHMA PEKOMEHAYETCS YCTaHOBHTH B
3aBUCHMOCTH OT COCTOSIHMSI 00BEKTA U CTEIIEHN OTBETCTBECHHOCTH, HO HE PEKE 1 pa3a B ron.

PexomeHnayeTcss MpOBOJUTH BHEIIAHOBOE MPOQPHIAKTHYECKOE OOCIETOBAHUE OTAEIBHBIX DIIEMEHTOB
3JIEKTPOOOOPYIOBAHHUS TOCIIE KAKIOTO HX PEMOHTA HITH 3aMEHBI.

Pe3ynbTaThl BHEMIIAHOBOTO 00OCIIEIOBAHUS 3aHOCSTCS B KYPHAJ C YKa3aHUEM NPUYHHBI 00CIIeTOBAHUSI.

PexomeHayeTcs mepea MpOBEACHUEM OUYEPEHOTO MM BHEIUIAHOBOTO OOCIECIOBAHUS O3HAKOMHUTHCS C
JAHHBIMH TPEIBIAYINETO OOCIEAOBaHHA. DTO MO3BOJUT MPOCIEAUTh JIUHAMHKY TMOXAPHOW 0€30MacHOCTH
3IEKTPOOOOPYIOBaHUS U CBOEBPEMEHHO MPEIOTBPATUTh IT0KAPOOIIACHYIO CHTYAIIHIO.

B cootBerctBumM ¢ MyHKTOM 37 TITD moTpebuTeneM MOMKHBI OBITH COCTABICHBI M YTBEPIKICHBI
PYKOBOJIUTENEM WM MHBIM YINOJHOMOYEHHBIM JIMLIOM MOTPEOUTENS - IOPUIMYECKOTro Juna (MoTpeduTeneM -
WHIUBUAYaJbHBIM TpEANpUHAMATENeM WiIH (Qu3ndeckuM JUIOM) TpaduKd OCMOTPOB U 00XOJ0B
000pyIOBaHUsI, 3IAaHUHN U COOPYIKEHUH JICKTPOYCTAaHOBOK MOTPEOUTEIIS.

HemocpencrenHo pOQUIAKTHUECKUN OCMOTp 3JIEKTPOOOOPYIOBAHUS MTPOBOJIUT
KBaHH(bHHHpOBaHHBIfI CIICUAJIUCT O6CHy)KHBaIOHIeI>'I opranuvsanyn COBMECTHO C OTBCTCTBCHHBIM 3a
3JIEKTPOXO03SHUCTBO Ha OOBEKTE.

Bce omepammu ¢ anekTpooOopymoBaHMeM  (MOHTaX — almapaToB  SJCKTPHUYSCKOW  3allUTEHI,
TEPMOUHUKATOPOB, TEPMOCHUCTEM, MPODUITAKTHIESCKOE 00CITYKHBAHUE, PEMOHT, 3aMEHAa) JIOJDKHBI MPOBOIUTH
KBTI (PHUIIUPOBAHHBIC CIIEIHATHCTHI 00CITYKUBAIOIIEH OpraHU3aIIHH.

3.2. IIpopunakTuyeckue MeponpusATHS

K mpodunaktiueckuM MEpPONPHUATHSAM MO MPENYNPEKACHUIO TOXAPOB OT 3JIEKTPOOOOPYIOBAHHS
KHJIBIX U OOIECTBEHHBIX 3aHUH ClIeyeT OTHECTH:
- MEePUOJMUYECKHI KOHTPOJb COCTOSHUS U pabOTOCIIOCOOHOCTH amnmaparoB 3allUThl JEKTPHUECKON

ceTH;
- MPUMEHEHNE TEPMOVUHANKATOPOB U MIEPHOUIECKUN KOHTPOIIb UX COCTOSHUS;
- IPUMEHEHNE TEPMOCUCTEM;
- MIEPHOANUYECKOE MIPOBEICHAE TEIUIOBU3HOHHON JUArHOCTUKH 9KCIUTYaTHPyEMOTO
3JIEKTPOOOOPYLOBAHUS;

- KOHTPOJIb COCTOSIHHSI UCTIONB3YEMBIX JIEKTPONPUOOPOB, 3NMEKTPOMPOBOIKH U JIEKTPOYCTAHOBOYHBIX
U3OEIIUH.

IIpumMeHeHHe TEPMOMHAUKATOPOB
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[lepen mepBUYHOI yCTaHOBKOM TEPMOMHINKATOPOB HA JIEMEHTHI AIEKTPOOOOPYAOBaHUS HEOOXOTUMO
COOCTBEHHHMKY JJIEKTPOYCTAaHOBKH WIIM OJKCIUTyaTHPYIOMIEH OpraHu3alii pa3paboTaTh NPOEKT MOHTaxkKa
TEPMOUHINKATOPOB C YKA3aHUEM TOYEK X MOHTa)Ka M THUIIOB.

[IpoekT MOHTaxxa TEPMOWHAMKATOPOB PEKOMEHAYETCS BKIFOYNTH B MEPEUCHh OCHOBHOW TEXHHUYECKOW
JMOKYMEHTAIIMH 3alUIIAeMON AIIEKTPOYCTaHOBKH.

[Ipoekt MOHTaxa TEPMOUHANKATOPOB CTAHOBUTCS YaCThIO MPOEKTHOW JOKYMEHTAaIuU. B cOOTBETCTBHH
¢ nyHktom 2.1 TP, BBenenHsiM rnoctaHoBrieHnem [pasurenscrBa Poccuiickoit @enepanun ot 24 oKTIOps
2022 roma N 1885, skcmuryaranuio 31aHUEl B COOTBETCTBUU C TPEOOBAHUSMHU IMPOSKTHOW JTOKYMEHTAIIHH
o0ecreunBaeT PyKOBOAMUTENIb OPraHU3aluH.

[Ipu mocnenyromeM NPOBEJCHUH PEMOHTHBIX PabOT ¢ 3aMEHOHW TEPMOMHAMKATOPOB HEOOXOANMO
OCYILECTBIISITH B COOTBETCTBUH C TPEOOBAHUSAMHU, Pa3pabOTaHHOTO MTPOEKTa MOHTAaXKA.

YCTaHOBKY TEpPMOWHIMKATOPOB JIOJDKEH IPOM3BOJUTH TEPCOHAN, MAOMYyIIEHHBIH K pabore B
JEHCTBYIOMINX 3JIEKTPOYCTaHOBKAX, UMEIOIINN HEOOXOANMBIE 3HAHUS M HABBIKM MOHTa)Ka TEPMOMHIUKATOPOB.

MoHTaX TEepPMOMHANKATOPOB, CJENyeT NPOU3BOANTH Ha OTKIIOUYEHHOM DJIEKTPOOOOpYyIOBaHHUH
(Hampumep, BBIBEIGHHOM B PEMOHT, IPHU MEPHOANYECKOM WM BHEIUTAHOBOM TEXHHYECKOM OOCITYy)KHBaHWUU U
T.J1.) ¢ cobmroneHreM [1paBun mo oxpaHe Tpyaa MNP SKCILUTyaTallMH JEKTPOYCTAHOBOK.

TepMOMHIUKATOPBI, MPEHMYIIECTBEHHO, CJEIyeT pa3MeliaTh Ha KOHTAaKTHBIX COCIUHEHHAX U
KOHTaKTaX paclpeieluTeNbHbBIX YCTPOHCTB; HNOMYCTHMMO pa3MEIlEHHEe Ha KOpIycax HEKOTOPOro
3NEKTPOOOOPYAOBaHNS, a TAK)KE HHBIX SIEMEHTAX 3JIEKTPOYCTaHOBOK.

TepMouHIUKATOPHI HEOOXOIUMO Pa3MeIaTh TaK, YTOObI OHU OBUIM XOPOIIO BUIHBI MIPH BU3yaTbHOM
KOHTPOJIE COCTOSHHSI MOXKapHOH O€30MacHOCTH 3IEKTPOOOOpYIOBaHUs, B YAaCTHOCTH, TEPMOWHAWKATOPHBIC
HaKJICHKHU cJeqyeT pasMenarh TaKUM O0pa3oM, YTOObI TEPMOMHIUKATOPHBIE METKH TEMIIEPATypHOH IIKAJIBI
OBLIM XOPOIIO BUHBI TPH MTPOBEIESHUH BU3yaIbHOTO OCMOTPA AJIEKTPOOOOPYIOBAHUSI.

[Ipn pa3memnieHnn TEPMOMHIMKATOPOB CJIEXyeT M30eraTh KOHTAKTa MX MOBEPXHOCTH C JJIEMEHTaMH,
KOTOpBIE CIIOCOOHBI BBI3BATh MX TIOBPEXKICHHIE B PE3yIbTaTe MEXaHUIECKOTO BO3/IEHCTBUSI.

[lepen MOHTa)KOM TEPMOWHIUKATOPHBIX HAKJIEEeK, HEOOXOAMMO MPOW3BECTH WX BHEUIHHHA OCMOTp Ha
NpeAMET OTCYTCTBUS NOBpeXACHUN. TepMOMHAMKATOPHBIE METKH TEMIIEPaTypHOW IIKalbl HAKICHKU HE
JIOJDKHBI IMETh OTMETOK JTOCTHIKEHUSI HA3HAYEHHBIX TeMItepatyp (He JOHKHO OBITh M3MEHEHHS IBETa METOK).

Hanecenne TepMOMHIUKATOPOB HEOOXOAMMO TIPOW3BOJIWUTH B COOTBETCTBHH C HWHCTPYKIMEW TIO
AKCIUTyaTallid TEPMOHHIUKATOPA.

B mporniecce MoHTaXxa He AOIMycKaeTCs:

- MEXaHUYECKOE TIOBPEXKACHUE TEPMOUHIUKATOPHOU HAKIICHKH;

- HaHECEHHWE TEPMOMHAMKATOPOB Ha DJIEMEHTHl DJIEKTPOOOOpPYIOBaHUS, HAXOASIIMECS TIOJ
HaIPsHKCHHUEM;

- pa3MelIeHue TEPMOMHANKATOPOB B HEITOCPEICTBEHHON OJIM30CTH OT HArpeBaTEIbHBIX MPHUOOPOB.

B xypHanme ykaspIBaeTCs MECTO HaHECEHHsS TEPMOHMHIMKATOpa, Mpeaesl cpabaTbIBaHMs, HCXOIHOE
cocTostHuE (IIBET, TPAAyUPOBKa U T.I1.), AaTa HAHECEHHS, CPOK MCITOJIb30BAHUS HITU 1aTy 3aMEHBI.

CocTosslHME  TEpMOWHIOWKATOPOB  CIEAYyeT  TPOBEPATH  IMyTeM  BH3YaJIbHOTO  OCMOTpa
AIEKTPOOOOPYAOBaHMUS C COOO/IeHNEM TpeOOBaHMA MTPABIII OXPAHBI TPY/Ia (B IIEPHO/T BHIITOIHEHHUS TNIAHOBBIX,
BHEIUTAHOBBIX OCMOTPOB, B TIEPHO/T BHITIOJIHEHUSI PEMOHTHBIX padoT).

[lepuognuHOCTH OCMOTpa ANEKTPOOOOPYIOBaHUS, 3aIUIIEHHOTO TEPMOUHINKATOPAMH,
YCTaHABIMBACTCS OPTraHU3alMOHHO-PACTIOPSIIUTENBHBIM JOKYMEHTOM COOCTBEHHHUKA 3JIEKTPOYCTAHOBKH WIIH
SKCILTyaTUPYIOLIEH opranu3amueil.

[Ipu mnpoBeeHMM BU3yaJbHOTO OCMOTpPa O0CO0O€ BHUMAaHUE CIEAyeT YIeNsiTb OTCYTCTBHIO
MEXaHMUYECKHX TMOBPEXKICHUH TEPMOMHAMKATOPOB, HMX OTKJICHBAHUIO WM OTCIAMBaHUIO, CpabaThIBAHHIO
TEPMOUHIUKATOPHBIX METOK.

OcHoBaHueM Ui BBIBOAA OOOPYJOBAaHHS B PEMOHT SIBIISIETCS NMPEBBILIEHUE TEMIIEPATYPHI JIEMEHTOB
3JIEKTPOOOOPYIOBAHUSI.

IMpodunakTryeckue MEpONPHUSITHS MPeACTaBIeHbI B Tabnvue 3.
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IIpopuniaakrudeckne MeponpusTUs

Ta6nuua 3

Texnuueckue cpeacrsa [IpodunakTuyeckoe MEPOIPUITHE Pexomennyemas JeiicTBus ipu 0OHAPYKEHUU HEHCIIPABHOCTH
MEPUOANYHOCTh
ABTOMAaTHYECKHE Busyanbsslil ocMOTp. 1 pa3 B 3 mecsta I[Ipu oOHapyXeHHHM HEWCIIPaBHOCTH IPOU3BECTH
BBRIKITIOIATCIIH He pomxHO OBITH amedopMmanuu Kopryca, U3MEHEHHS 3aMeHy amnrmapara
[BETa W OIUIABJICHHUA W3OJALMH TIPOBOJOB, CIIEJOB
rieperpeBa (M3MEHEHUS 11BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBHSI ~ MapaMeTpoOB  ammapara,
YKa3aHHOW B MapKHUPOBKE IapaMeTpaM 3JIEKTPUYECKOMN
CETH IO HANPSDKEHUIO U TOKY.
[IpoBepka paboTOCIOCOOHOCTH.
YerpolicTBa 3auThl | BuzyanbHbslil 0CMOTP. 1 pa3 B 3 mecsta I[Ipu oOHapyXeHHH HEWCIPaBHOCTH IPOU3BECTH
Ji(depeHIHATBEHOTO TOKA | He qomkHO GBITH AeOpPMAIMH KOPIYCa, H3MEHEHHS 3aMCHY yCTPOUCTBA
[BeTa W OIUIABJICHHUA W3OJALMH TIPOBOJOB, CIIEJOB
rieperpeBa (M3MEHEHUS 11BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBHSI ~ MapaMeTpoOB  ammapara,
YKa3aHHOW B MapKHUPOBKE IapaMeTpaM 3JIEKTPUYECKOMN
CeTH 110 HAIPSHKCHUIO, TOKY, U PEepeHIINATEHOMY TOKY.
[IpoBepka pabOTOCTIOCOOHOCTH C TMOMOIINBID KHOIKH
"Tect". Ilpun Haxkatuu Ha KHONKY "Tect" ycTpoicTBO
JIOJDKHO CpadoTaTh.
VYerpoiictBa  3amuThl 0T | BusyanbHbIi 0cMOTD. 1 pa3 B 3 mecsna [Ipu oOHapyXeHHHM HEWCIIPaBHOCTH IPOU3BECTH
AYTrOBOIo npo0ost | He pomkHo GBITh AeOPMAIMK KOPIIYCa, H3MEHEHHS 3aMEHY yCTpOUCTBA
(uckpenus) [BETa M OIUIABJIEHHA U30JIALMU TPOBOJOB, CIIEJOB
reperpeBa (M3MEHEHHUS 1IBETa) KOHTaKTOB.
[IpoBepka  COOTBETCTBHSI ~ MapaMeTpOB  ammapara,
YKa3aHHOM B MAapKHMpPOBKE MapaMeTpaM 3JIEKTPHYECKON
CETH T10 HaIPSDKEHUIO, TOKY.
[IpoBepka pPabOTOCHOCOOHOCTH € TIOMOIIBIO KHOTIKH
"Tect" wWIM TpH TOMOIIM TECTOBOTO YCTPOWCTBA,
BXOJISIIIIETO B KOMIUJIEKT TOCTaBku. llpm Hakatmu Ha
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kaHonky "Tect" yctpoiictBo momxHO cpabortats. Ilpu
BKJIIOUEHHUH  TECTOBOTO  YCTPOWCTBA B  PO3ETKY
3aIAIIAEMON eI YCTPOHCTBO TOJDKHO CpadOTaTh.
CTpoOiicTBa 3amUTEl OT | BusyanbHBIH 0CMOTP. a3 B 3 Mecsma U OOHAapy>KEHHH HEUCIPABHOCTH IPOMU3BECTH
Y B 1 3 II 0
NepeHaNpsKCHUA He nomxHO OBITH aedopMmanuu Kopryca, U3MEHEHUS 3aMCHY yCTPOUCTBA
[BETa M OIUIaBICHHUA H30JSIIUU IPOBOIOB, CIIEIOB
neperpesa (M3MEHEHHS [IBETa) KOHTAKTOB.
IIpoBepka  cooTBeTCTBHA  HapaMeTpOB  ammapara,
YKa3aHHOI B MapKHpPOBKE MapaMeTpaM 3JCKTPHYCCKON
CeTH 110 HAPSDKCHUIO, TOKY.
TepmonHIUKATOPBI Busyanbsnslit 0cMOTP. 1 pa3 B 3 mecs1a [Ipu oOHapyXeHNH MEXaHWYEeCKUX MOBPEXICHUNH WU
OTCYTCTBHE MEXaHUYECKUX [TOBPEKICHHI. WCTEUEHHUs] CpOKa JSKCIUTyaTalliM MPOU3BECTH 3aMEHY
TEPMOMHANKATOPA.
[IpoBepka CpOKOB 3KCIUTyaTall TEPMOMHIMKATOPOB B P A P
COOTBETCTBUU C IOKYMEHTALEe! U3rOTOBUTELS. B cnysae u3meHeHus 1BeTa Tepl‘/gOHHﬂHKaTOPa
MpoM3BECTH AEUCTBHA 1o pasferny 4.3 HacTOosIMX
OtcyTcTBUE N3MEHEHNUS 11BETa TEPMOMHIUKATOPOB. P ! pasneny B
METOUYECKUX PEKOMEH IAINi.
T'APAHT: [To-BuguMOMYy, B TEKCTE MPEABIIYINEH CTPOKH JIoMyIieHa onevarka. Mmeercs B Buay "pasgeny 3.3"
TepmocucTeMbl Busyanbnblit ocMOTp. 1 pa3 B 3 mecsna [Ipu oOHapyXeHWN MEXaHWYECKUX MMOBPEKICHUN HITH
OtcyTcTBHE MEXAHUYECKHX MOBPEXKICHUH JaTYNKOB. MCTCHCHM CPOKa SKCILTyaTallik IPOU3BCCTH 3aMCHY
ATYHKOB.
[IpoBepka  CpOKOB  OSKCIUTyaTalldd  JaTYMKOB B A
COOTBETCTBHH C IOKyMEHTAI[eH N3TOTOBUTEIIS.
OtcyTcTBHE HM3MEHEHUS LBETa OTJIaBJICHUH,
nedopmariuy.
TermnoBu3noHHas IIpousBectu TEIJIOBU3UOHHYIO muarHoctuky | He pexe 1 pazaBrom | [lo pesymbraTam TEMJIOBH3HOHHOTO OOCIETOBaHUS
IUarHOCTHKA 9KCIUTyaTHPYEMOTO 3JIEKTPOOOOPYAOBAHHUS B COCTAaBIISIETCS IIPOTOKOJL.
COOTBETCTBMM ¢ [6] wimm JApyroil aTTecTOBaHHOI [IpOTOKON  JOJDKEH COLepXKATD CIEAYIOLLYIO
METOAMKOH TEIJIOBU3MOHHOM AMATrHOCTUKHU. MH(OPMALHIO:
- HAMMEHOBAHHUE U aJJpec OPTaHU3alUU-UCIIOTHUTENS;
- HOMEp JIMLECH3UU M aKKpeOUTALUH Ha IpPOBEICHHE
JaHHOTO BHUAA paboT ¢ yKa3aHHMEM JaThl BBLAAYH,
PETUCTPALlMOHHOTO HOMEpPA, HAWMEHOBAHHSA OpraHa
BBI/IaBIIETO JIULIEH3UIO u MIPOBOAMBILIETO
aKKpeANTAIUIO, CpoKa eHCTBHS;
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- HOMEp OTYeTa, HOMEp 3K3eMIUIipa U Aary (CPOKH)
MpOBEZICHUS PabOTEHI;

- HaMMEHOBaHWE OOCIIENOBAHHOTO OOBLEKTAa H €ro
azpec;

- CITMCOK MCITOJIHUTEIIEH ¢ yKa3aHueM KBaIu(UKALIUN;

- HEepCUCHb CPCACTB I/I3MepeHI/II\/'I HCIIOJIb30BAHHBIX IIPU
OGCHCIIOBaHI/H/I, C YKa3aHUEM JaThbl ITIOBCPKU;

- uenmb oOcnenoBaHus (OmpeAeTeHHE — MOXKApHON
OTMACHOCTH) ¥ OOBEKTHI 00CIe0BaHus (yKa3aTh Kakoe
3IIEKTPOOOOPYIOBaHKE 3/1aHHS MOJIBEPTajoch
00CJIeIOBaHHUIO);

- XapakTepHCTHKH  OOBEKTOB  0OCIEIOBaHHMS
(cocTostHHME 3JEKTPOOOOPYIOBAHUS, HAMPSHKEHUE, TOK
Harpy3Kd  T.1.);

- pe3ynbTarthl oOcinemoBaHus (CTENeHb JEPEKTHOCTH
(mo>xapHOH OTIACHOCTH), TEPMOTPaMMBI u
COOTBETCTBYIOIIHE WM (OTOM300paKeHHS, CIUCOK
ne(eKTOoB Mo CTENEeHN WX MOXKAPHOH ONMACHOCTH).

ConepaHue TPOTOKOJIA MOXKET JOMOJHATHCS B
3aBHCHMOCTH OT 00CJIEeTyeMOTro 00bEKTa.

PazBuBmmecss medextel u nedekThl Ha HavaIbHON
CTaluu Pa3BUTHUSl PEKOMEHIIOBAHO YCTPaHSTh B XOJe
TUTAHOBOTO OTKJIFOUEHUS 3JIEKTPOOOOPYIOBAHHUS.

B caywae oOHapyXeHHS 30HBI C aHOMAaJbHBIM
MO’KaPOOITaCHBIM MOBBIIIEHUEM TEMIEPaTyPhI
MPOM3BECTH ACUCTBUS MO Pasfery 4.3 HacTOSIUX
METOJIUYECKUX PEKOMEHIAIUH.

OKcITyaTupyemble
AIIEKTPOTIPHOOPHI
ANIEKTPOYCTAHOBOYHBIE
u371enus

09.04.2026

Busyanbnslit OCMOTD 3JEKTPONPUOOPOB 51
DJIEKTPOYCTaHOBOYHBIX U3enui (ameKTpUYEeCKUX
pPO3ETOK).

He nmomxHO OBITH aedopMaliuu Kopryca, HU3MEHCHWUSI
[BETa W OIUIABJICHUS H30JSIUH TPOBOJOB M IIHYPOB
MMTaHWs, CIEJOB IeperpeBa (M3MEHEHHWS  IIBETA)
KOHTaKTOB.

He nmomxHO OBITH MOBPEXICHUS H3OJSALIUUA THUTAOIIUX
MPOBOJOB U IIHYPOB MUTAHUS.

ITepen kaxabiM
BKIIFOUCHUEM
AJIEKTPOIIPUOOpA U BO
BpeMsI SKCILTyaTallix

Cuctema FTAPAHT

[Ipu oOHapy>keHHH HEUCIIPABHOCTH BBIBECTH NPHOOP
13 DKCIUTyaTalHH.

IIpousBecT pEMOHT WU
3IIEKTPOOOOPYIOBAHUS.

3aMCHY HCUCIIPABHOT'O
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Pozetku JOJIZKHBI 6BITL HaJACKHO 3aKpCIUICHBI, HC
JOJI’KHBI UMETH OIIaBJICHUM u MEXaHUYCCKHX
TOBPEXKICHUM.

[IpoBepka COOTBETCTBHSI HapaMETPOB AIIEKTPOIpHOOpa,
YKa3aHHOW B MapKHpPOBKE MapaMeTpaM 3IEKTPUIECKON
CETH TI0 HAIPSDKEHUIO U TOKY.

Hcnonmp30BaTh  3NEKTpOnpuOOp MO HA3HAYEHUIO B
COOTBETCTBHH C HHCTPYKIHEH 110 IKCILTyaTallnu.

09.04.2026

Cuctema FTAPAHT
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KOHTpOJIB COCTOAHMA CUCTEMBI 3a3€MJICHUA

B mpomecce 3KcIuTyaTanuu  3JEKTPOYCTAHOBOK BO3MOXKHO BO3HHKHOBEHHE HEHUCIIPABHOCTEH U
ABApUUHBIX CUTyallMi, NPUBOASAIIMX K TOKOBBIM yTeukaM. B 3Toil CBs3M, B KaXXIOM JOME JOJDKHBI
BBITIONHSTHCS 3aIIUTHBIE MEPOTPHUATHS, OJHIM H3 KOTOPHIX SBISETCS KOHTYp 3a3emiieHus. OH oOecriednBaeT
3aIUTY JIOJIEH OT OPaKEHUS 3JEKTPOTOKOM, a MPUOOPHI M 000PYIO0BaHKE OT IepenaioB HanpshkeHuss. KoHTyp
3a3eMJICHUS, MOXKET YCTAaHABIMBATHCA OTACIBHO WM COBMECTHO C YCTPOMCTBAMH 3aIUTHOTO OTKIIOYCHHS.
Kontyp 3a3emiieHrst MOHTHPYETCS B COOTBETCTBHH € [1Y 3.

B cootBerctBum ¢ [1YO mis meneit opraHu3aindd KOHTYpa 3a3eMJICHHS MOXHO BOCIOJIb30BATHCS
€CTCCTBCHHBIMHU 3a3€MJIUTCIISIMU, HaHpI/IMep, paCHOJ'IO)KeHHI)IMI/I p}IILOM MCTAINIMYCCKUMHU U )KGJ'I6306CTOHHI)IMI/I
KOHCTPYKITUSMU. boJbIias 4acTh UX MOBEPXHOCTH JOJKHA KOHTAKTUPOBATh C TPYHTOM. B cBoto ouepens, [TYD
YCTaHABIMBACT, YTO H3JCIUSA M3 XKEJIEe300€TOHA, HAXOJAIIMECSA I0J HAMPSIKCHUEM, TPYOOIPOBOABI IS
TpaHCHOpTI/IpOBKI/I I‘OpIO‘II/IX BCIICCTB, pr6bl KaHaJIN3aIlluu U OTOIVICHUS HE MOFYT HpI/IMeHHTLCSI B KOHType
3a3eMJICHHS.

3amnpemnaeTcsl yCTaHABIMBATh 3a3eMJICHHE B KAaMEHHCTHIX WM CKAIBHBIX TPYHTAX, IMOCKOJIBKY OHH
SIBJISTFOTCS TIPOBOHUKAMH TOKa M 00JIaIal0T HU3KUM COIPOTHBIICHHEM.

HckyccTBeHHBIE 3a3eMIIMTENH  MPEJCTABISIOT COOOM CHCTEMY METAJUIMYECKUX KOHCTPYKITHH,
Pa3MeIIeHHBIX B 3eMJie, Ha ONPEIENICHHBIX PACCTOSHUSX MEXAy cOo0OW M HE3HAYUTETbHOM YyAaJeHHUA OT
00BbEeKTa 3alUTHL.

JlJis M3rOTOBJICHUS WUCKYCCTBEHHBIX 3a3eMIIMTENICH MPUMEHSIOTCS: KPYTJble MPYTKH, TPYOBI pa3zHOroO
CeYCHHS M Yrojku. B HOPMATHUBHBIX MOKyMEHTaX OMNpPENEISIeTCS MHUHUMAIBHO JOMYCTUMOE CEUCHHUE
3a3eMJIMTEIeH, KOTOPOE OJKHO YUHUTHIBAThCA MU BbIOOpe MaTepuanoB. Tak, Ui MpyTa, OLMHKOBAHHOTO 3TOT

napaMeTp COCTABJISACT 6 MM2, AT TIpyTa U3 0OBIYHOIO YCpHOTO MCETallia - 10 MMZ, a Ui npAMOYTOJIbHOT'O

npokata - 48 Mm”. CTeHKH TpyO MM TOJKH CTATbHBIX MPOKATOB BHIOMPAIOTCS ¢ MHHHMATBHON TOMIIMHOMN 4
MM.

3a0uThie AIIEKTPOBI COCMUHSIOTCS MEXKIY COOON TOHKOH CTaTbHOW IMOJIOCOHM, TONIUHONW He MeHee 4
MM.

3amperiaeTcsi UCIOJIb30BaTh B KauecTBE 3a3eMILIONIMX MPOBOJHHUKOB M 3a3eMIIMTENCH MPOQHIBHYIO
apMarypy. OTO CBS3aHO C KaJE€HbIM Hapy>KHBIM CJIOEM, HMEIOIIMMCS BO BCEX H3JENUAX 3Toro tuma. B
pe3ynbTaTe, HapylIaeTcsl pachpelesieHHe TOKa MO CEYEHHI0, a MPOIecC OKHUCIEHUS MPOHCXOIUT HAMHOTO
onIcTpee.

CoennHenne jaeraneld U3 MpoKaTa YEPHOTO METalljia OCYIIECTBISIETCS C MOMOIIbI0 cBapku. CraibHas
10JI0Ca NIPUBAPHUBAETCS K KOHIIAM 3a0UTHIX B 3€MIIIO 3JIeKTpoaoB. He momyckaercs ucronb30BaHue OOITOBBIX
COEIMHEHHMH, T.K. OHM OBICTPO OKHCISIIOTCA. B pe3ynbTare, KOHTakT TepsieTcs, M 3a3eMIIAIOLIMHA KOHTYD
HaynHaeT paboTtath HedpQekTHBHO. [lo OKOHYaHWMM BceX CBapOUYHBIX pabOT MecTa CBapKH 00pabdaThIBarOTCA
CHeLUabHBIMI aHTHKOPPO3UHHBIME cocTaBaMu. [l 3TUX 1eneil Helb3s HCIONb30BaTh KPACKy, MOCKOJBKY
OHa HapyIlIaeT CBA3b MeTala ¢ 3eMJIeH U cucTeMa 3a3eMiieHHs He Oyaer paboTats.

Henb3s mpousBOOMTH OKpacKy 3a3eMiMTeNedl WM HAHOCHTh Ha HHUX JApYrHe MOKPBITHS,
CHOCOOCTBYIOIIUE CHIKEHHUIO MPOBOAMMOCTU. OHAKO TOA ASHCTBHEM KOPPO3WH TONIIMHA CTAIBHBIX JeTallei
MoCTeneHHo cHmkaercs. [loaToMy cedeHWe dieKTpoAa NoAOUpaeTcs € OIpEleieHHBIM 3amacoM. Takum
00pazom, o0ecieunBaeTcs JOCTATOYHO MTPOJAOJDKUTENBHAS SKCILUTyaTallls KOHTypa 3a3eMJICHHUSI.

Ecnu xoHTYyp 3a3emiieHHs] [IoMa COEIUHSETCS C KOHCTPYKLIMSAMH, PAcHOJOXKEHHBIMH B YCIIOBHUSIX
arpecCUBHOM CpeAbl, OHU JTOJKHBI ObITh 3aIUINEHBI CIEIIHATFHBIM OKPHITHEM.

CymiecTByIOT HaOOpHl 3a3€MIIMTENEH 3aBOACKOTO M3TOTOBIEHHS, COCTOSIINE W3 IEIbHOTSHYTHIX
LITHIPEH, HOKPBITHIX MEJIBIO.

Bce 3azemusiomue NpOBOIHHUKHM MOJKIIOYAIOTCA K €IUMHON LIMHE 3a36MJICHMS, MCIOJIb3YEeMOH Ul
kommyTauuu. CaMa IIWHA SBISIETCS OJHMM U3 DJIEMEHTOB pPaclpelefUTEIbHOr0 ILIUTAa U 3aKpeIuIsieTcs
HETIOCPEACTBEHHO HA €T0 CTECHKE.

Jnsi momHOW rapaHTUM PEKOMEHIYETCSl BBI3BIBATH CIICHUAIMCTOB, OHH JOJDKHBI COCTaBHTH aKT
npoBepku. OTBETCTBEHHOCTD 32 BBINOJIHEHHBIE pa0OTHI HECET TOJIILKO HCIIOJTHUTENb.

BEITOBBIME ~ 37IGKTPOM3MEPUTENBHBIME  [PUOOpaMu  3aMepUTh  3(PQPEKTHUBHOCTh  3a3E€MIICHHS
HEBO3MOKHO, Ha/10 IMETH COBpPEMEHHBIE 3JIEKTPOHHBIE YCTPONCTBA, TEXHUYECKHE BO3MOKHOCTH KOTOPBIX JAt0T
BO3MOKHOCTb 3aMepSTh TaKUe JTaHHBIE.

J51 9acTHBIX TOMOB COTPOTHBIIEHHE TOKAa HE MOKET NMpeBbIIIaTh 4 OM.

[MpaBura TexHUUYECKON JKCIUTyaTalliy AJIEKTPOYCTAHOBOK MoTpeduTeneH, yreepxkacHHbIe [ 1prkasom
Mumsuepro Poccum or 13.01.2003 N 6 ycraHaBiamBaIOT Cileayromme TpeOOBaHUS K 3a3eMIISIOIIAM
YCTpOICTBaM U UX NPOPUIAKTHKE:
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- 3a3eMJISIONINE yCTPONUCTBA JOJDKHBI COOTBETCTBOBATH TPEOOBAHMSIM TOCYNAPCTBEHHBIX CTAaHAAPTOB,
MPaBHJI YCTPOMCTBA 3JIEKTPOYCTAHOBOK, CTPOUTENHHBIX HOPM W MPABWI M APYTUX HOPMATHBHO-TEXHHYECKUX
JOKYMEHTOB, 00ecreuuBaTh YCJIOBHs 0€30IacCHOCTH JIOEH, IKCIUIyaTallMOHHBIE PEKUMBI pabOThl U 3alLIUTy
3JIEKTPOYCTaHOBOK;

- TIPUCOEOVHEHHE 3a3eMIIIONINX NPOBOJHUKOB K 3a3¢MIIMTENI0 M 3a36MIIIOMINM KOHCTPYKLHUSM
JOJDKHO OBITH BBIIOJHEHO CBAapKOH, a K TJIAaBHOMY 3a3€MIIIIOLIEMY 3a)KHMY, KOpIIycaM ammapaToB, MAalllUH U
ormopam BJI - OonroBpiM coenuHeHueM (it oOecredeHUs] BO3MOXKHOCTH IPOM3BOACTBA HM3MEPEHHUN).
KonTtakTHBIE COeTUHEHUS TOTDKHBI OTBEYATh TPEOOBAHHUSIM TOCYAaPCTBEHHBIX CTaHAAPTOB;

- OTKPBITO MPOJOKEHHBIE 3a3eMIISIONINE POBOJAHUKH JOJDKHBI OBITH MPENOXpaHEeHBl OT KOPPO3UHU U
OKpallICHbI B YEPHBIN LIBET;

- JUISL OmpeieNeHUs] TEXHUYECKOTO COCTOSHMS 3a3eMIIMIONIEr0 YCTPOMCTBAa IOMKHBI MPOBOAMUTHCS
BU3YaJIbHbIE OCMOTPBI BHUIMUMON YacTH, OCMOTPHI 3a3€MIISIOLIETO YCTPOHMCTBA C BBIOOPOYHBIM BCKPBITHEM
TPpyHTa, H3MEpPEHHE TMapaMeTPOB 3a3eMJISIONIETO YCTPOHCTBA B COOTBETCTBHH C HOpPMamH HCHBITAHHUA
3JIEKTPOOOOPYIOBAHUS;

- BU3Y&JIBHBIE OCMOTPBI BHJIUMOW YacCTH 3a3€MJIAIOIIETO YCTPOMCTBA NOJDKHBI NPOU3BOIAUTHCA II0
rpaduky, HO He pexe 1 paza B 6 MecCAleB OTBETCTBEHHBIM 3a DJIIEKTPOX03siiicTBO IloTpebutens wimm
pabOTHUKOM, UM YIIOJIHOMOYCHHBIM. IIpH OCMOTpe OIleHMBAeTCs COCTOSHHE KOHTAKTHBIX COCAMHEHHH MEXKIY
3aLIUTHBIM POBOJHUKOM M 000pYJOBaHHEM, HATHYNE aHTUKOPPO3UOHHOT'O MOKPBITUS, OTCYTCTBHE OOPHIBOB;

- JUIsS OTIPEAETICHHUS] TEXHUYECKOTO COCTOSHHUS 3a3€MJISIOIIET0 YCTPONUCTBA B COOTBETCTBUM C HOPMaMHU
UCTBITAHU IEKTPOOOOPYAOBAHHUS TOJKHBI TPOU3BOJUTHCS:

HM3MEpEHHE COTPOTUBIIEHNS 3a3€MJISIOLIET0 YCTPOMCTBA;

M3MEpEeHNE HaIPsHKEHUS] PUKOCHOBEHUS (B 3JIEKTPOYCTaHOBKAX, 3a3€MJISIOLIEE YCTPOMCTBO KOTOPBIX
BBIMIOJIHEHO TI0 HOpMaM Ha HamNpsyKeHHE NMPUKOCHOBEHUS), MPOBEpKa HAJIMUUSA LENH MEXIY 3a3eMIISIOIINUM
YCTPOWCTBOM W 3a3eMJIIEMBIMHM DJJIEMEHTaMH, a TaKK€ COEJIMHEHUIl eCTECTBEHHBIX 3a3eMIIUTENIel ¢
3a3eMJISIOIUM YCTPOMCTBOM;

M3MEpEeHHEe TOKOB KOPOTKOTO 3aMBIKaHUS JIIEKTPOYCTAHOBKH, MPOBEPKA COCTOSHUS MPOOMBHBIX
NpeIOXpaHUTENECH;

HM3MEpEHNE yIEIBHOTO CONTPOTUBIICHUS TPYHTA B pallOHE 3a3€MJISIOIIETO yCTPONCTBA;

- M3MEpEHMs MapaMeTpOB 3a3eMILIOIIMX YCTPOMCTB - CONPOTHBIEHHE 3a3¢MIIIOLIETO YCTPOMCTBA,
HaIpspKEeHUE IPUKOCHOBEHMS, TPOBEPKA HATTMYMS LETH MEXAY 3a3€MIIMTEISIMU U 3a3€MIISIEMBIMU 2JIEMEHTAMU -
MPOM3BOIATCA TaKXKe IMOCIEe PEKOHCTPYKIMH M PEMOHTa 3a3eMIIOIIMX YCTPOMCTB, MpH OOHapyKEHUH
paspylieHus WM TepeKkphiTusi u3oiaTopoB BJI snekrpuueckodt nyrodd. Ilpy HEoOXOIUMOCTH JOIKHBI
MIPUHUMATBCS] MEPHI IO JOBEJCHHIO TApaMETPOB 3a3EMIISIOLINX YCTPONUCTB 10 HOPMAaTUBHBIX;

- IPY MCMIOJIB30BaHUH B DJIEKTPOYCTAHOBKE YCTPOMCTB 3alIMTHOTO OTKMoueHus (nanee - Y30) gomkaa
OCYIIECTBJIAThCS €ro IMpoBepKa B COOTBETCTBMH C DPEKOMEHAALMSAMHU 3aBOJIa-U3TOTOBUTENS W HOpPMaMHU
UCTIBITAaHUM JIEKTPOOOOPYAOBaHUS.

Bui0op kabeJieit

B cooTBeTcTBMHM €O CTaTUCTUKOW OCHOBHOM MPHUYMHON IOXApOB OT DJEKTPOU3ACIUN SBISIOTCA
anektpuueckue kabemu. I[lostomy, mis oOecrieyeHHs IMOXKAPHON O€30MacHOCTH, HEOOXOMUMO IMPABUIBHO
BBHIOMPATh KaOeJIbHbIC U3CNHUS [0 THITY HCIOIHEHHS i CEYCHUIO TOKOMPOBOISIINX JKHJI.

Ilpn BBIOOpe THIIA WCHOJHEHMS KaOened sl OOBEKTOB PpA3IMYHOTO HAa3HAYEHHS MOYKHO
Bocrnonb3oBatecs TpeOoBanmssmu [OCT 31565-2012, B cOOTBEeTCTBMM C KOTOPHIM B HOPMAaTHBHOW
JOKYMEHTAIlU¥ Ha KaOellbHOe M3/IeIie J0JDKHA OBbITh yKa3aHa 00J1acTh ero MPUMEHEHHs C YYeTOM MoKa3aTenen
ONACHOCTH W THIIA MCHOJIHeHUs. B nmaHHOM craHmapre npuBeneHa Tabmuna "[IperMyiiecTBeHHbIE 001acTh
IPUMEHEHUsI KaOeNbHBIX M3JISNUii C yYeTOM MX THIA UCIIOJNIHeHUs " Ipe/icTaBlieHHas B Tabnuue 4.

Tab6nuua 4

HpeI/IMleIeCTBeHHbIe o0JacTu NMPUMEHCHUS Ka0eJbHbIX HU3eJUi ¢ Yue€ToM MX TUIIA HCIIOJTHCHU S

Tun ucnonHeHUs KaOEIHHOTO Knacc nmoxxapHoi TTpeHMyIIeCTBeHHAs 06MACTb IPUMEHEHNS
U3 JIeIHS OMacHOCTH
be3 o6o3HaueHMS 01.8.2.5.4 JL1st OTMHOYHOM MPOKIAAKH B KaOSITBHBIX
COOPYKECHHUAX U MPOU3BOJICTBCHHBIX MOMEIICHUSIX.
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['pynmoBas mpoxaaka pa3pernraercsi TOIbKO B
HapYKHBIX AJIEKTPOYCTAHOBKAX U MIPOU3BOJICTBEHHBIX
MTOMEIIEHHSIX, TJ€ BO3MOXKHO JIUIIb IEPHOANIECKOe
MIPUCYTCTBHE OOCITYKHBAOIIIETO TIEpCOHANA, TPH ATOM
HEOOXOMMO TIPUMEHSTH TACCUBHYIO OTHE3AITUTY

Hr(A F/R) IM1a.8.2.5.4 Jlyis mpoKJIaiku, C y4eTOM 00beMa roproycii Harpy3Ku
HI(A) 1116.8.2.5.4 KabeJiel, B OTKPBITHIX KaOEIbHBIX COOPYIKECHHUIX
R (acTakamax, ranepesx) Hapy KHbIX 3JEKTPOYCTAHOBOK
ur(B) [12.8.2.5.4
Hr(C) 113.8.2.5.4
ur(D) 114.8.2.5.4
Hr(A F/R)-LS IM1a.8.2.2.2 JList mpoKJIaiky, ¢ y4eToM o0beMa TOpIoYeil Harpy3Ku
P y P Py
Hr(A)-LS 16.82.22 Kabesiei, BO BHYTPEHHMX 3JIEKTPOYCTAHOBKAX, a TAKKe
R B 3JIaHUSIX, COOPYIKEHHUAX U 3aKPBITHIX KAOCIbHBIX
ur(B)-LS [12.8.2.2.2 COOPYKEHHUSAX
ur(C)-LS [13.8.2.2.2
ur(D)-LS 114.8.2.2.2
Hr(A F/R)-HF IMa.8.1.2.1 JLtst mpoKJIaiky, ¢ y9eToM 00beMa TOPIoYei Harpy3Ku
KabeJieif, BO BHYTPEHHMX 3JIEKTPOYCTAaHOBKAX, a TAKKe
ur(A)-HF 1116.8.1.2.1 yTP poy
B 3[IAHUAX U COOPYIKEHUSIX C MACCOBBIM MPEOBIBAHIEM
Hr(B)-HF I2.8.1.2.1 JFOIEH, B TOM 9HCIIE B MHOTO()YHKIIMOHATBEHBIX
#r(C)-HF M3.8.12.1 BBICOTHBIX 3JIaHUSAX M 3[aHUSIX-KOMILIEKCaX
ur(D)-HF 114.8.1.2.1
ur(A F/R)-FRLS IM1a.7.2.2.2 JLtst mpoKJIaiKy, ¢ y9eToM o0beMa TOPIYeH Harpy3Ku
Hr(A)-FRLS M16.7.2.2.2 KabeJieif, B cHCcTeMax MPOTHBOTIOKAPHOM 3aIlUTHI, a
T TaKKe IPYTUX CHCTEMaX, KOTOPhIE TOJDKHBI COXPAHATh
Hr(B)-FRLS 112.7.2.2.2 paboTOCIIOCOOHOCTE B YCIIOBHUSX TI0MkKapa
ur(C)-FRLS 113.7.2.2.2
ur(D)-FRLS 114.7.2.2.2
ur(A F/R)- FRHF Mla.7.12.1
ur(A)-FRHF 1116.7.1.2.1
ur(B)-FRHF M2.7.1.2.1
ur(C)-FRHF 113.7.1.2.1
ur(D)-FRHF 114.7.1.2.1
Hr(A F/R)-LSLTx IT1a.8.2.1.2 JLtst IpoKJIaiKy, ¢ yIeToM o0beMa TOPIoUei Harpy3Ku
Hr(A)-LSLTx 116.8.2.12 Kabesiell, B 3/[aHUAX JIETCKUX JONIKOJIBHBIX U
T 00pa30BaTENbHBIX YUPEIKACHHUH, CIICITUATH3UPOBAHHBIX
Hr(B)-LSLTx [12.8.2.1.2 JIOMaXx MpeCcTapeNbiX ¥ MHBAIMIOB, OOIBHUIIAX, B
#r(C)-LSLTx [13.82.1.2 CHAIbHBIX KOPITycax 00pa3oBaTe/ibHbIX yqpuemz[eﬂnﬁ
(D) LSLT 148212 MHTEPHATHOTO THIA U JETCKUX YUPESIKIACHHUI
HT X 8.2.1.
ur(A F/R)-HFLTx IMla.8.1.1.1
Hr(A)-HFLTx I116.8.1.1.1
ur(B)-HFLTx 112.8.1.1.1
ur(C)-HFLTx I13.8.1.1.1
Hr(D)-HFLTx 114.8.1.1.1
Hr(A F/R)-FRLSLTx M1a.7.2.1.2 Jis mpokanku, ¢ y9eToM o0beMa roproueil Harpy3ku
ur(A)-FRLSLTx 1116.7.2.1.2 Kabesell, B cucTeMax MpOTHBOIMOKAPHOH 3alHTHI, &
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Hr(B)-FRLSLTx 112.7.2.1.2 COXpaHATh pabOTOCITOCOOHOCTH B YCJIOBHSX MOXKapa, B
Hr(C)-FRLSLTx I13.7.2.1.2 3TaHUSX JCTCKUX JIOIMIKOJBHBIX 00pa30BaTeIbHBIX
ur(D)-FRLSLTx 47212 YUpEeXKISHUH, CIeTIMAaTN3NPOBAHHBIX TOMaX

S MPEeCTapesiX U HHBAJIHIOB, OOIBHHIAX, CIIAIBHBIX
ar(A F/R)-FRHFLTx IMa.7.1.1.1 KopIycax 00pa3oBaTebHBIX YUPEKICHUI
nr(A)-FRHFLTx mi6.7.1.1.1 WHTEPHATHOTO THUIIA U IETCKUX YUPEKISHHUHI
ur(B)-FRHFLTx 2.7.1.1.1
Hr(C)-FRHFLTx 113.7.1.1.1
ur(D)-FRHFLTx 4.7.1.1.1

Ha s51ekTpoyCTaHOBKH U 3JIEKTPUUYECCKHE LIEIH )KHUJIBIX U OOIIECTBEHHBIX 3[JaHUH B TOPOIaX M CEIbCKUX
HaceJIeHHBIX IyHKTaX HOMWHAIBHBIM HampspkeHneMm g0 1000 B mepeMeHHOro TOKa pacrpoCTpaHSIOTCS
tpebosanus Cl1256.1325800.2016, B COOTBETCTBUHU ¢ KOTOPBIM:

- BHYTPEHHHUE DIIEKTPUYECKUE CETH JIOJKHBI OBITh HE PACHPOCTPAHSIOMIMMHU TOPEHNE W BBITONHATHCS
Ka0esiMH ¥ TPOBOJIaMU C JKAJIAMH M3 MEJIU WIIM ATFOMHHHAEBBIX cIutaBoB Mapok 8030 u 8176, mmHonpoBogamMu
C MEIHBIMHU IIHHAMHU B COOTBETCTBUU ¢ TpeboBanusmu [1Y3, TOCT 31565, TOCT P 50571.5.52, TOCT P
58019, CI' 76.13330, a Taxxe TpeOOBaHUSIMH JIEKTPO- H TTIOKAPHOH O€30IaCHOCTH;

- CEUYECHHS TOKOMPOBOISIINX MEIHBIX KUJ U KUJ U3 ATIOMUHUEBBIX criaBoB mapok 8030 u 8176
JIOJDKHBI OBITH HE MCHEE YKa3aHHBIX B Tabrvue 5;

Ta6nuua 5

CeveHHsI TOKONPOBOASAIINX MEIHBIX KUJI U KU U3 AJIIOMHUHUEBBIX CIJIaBOB Mapok 8030 u 8176

HanMeHOBAHME JIUHAN HaunmMenbiee ceueHre TOKOIPOBOAALINX KU Kabenei
¥ TIPOBOJIOB, MM’

MeIHBIMU JKUJIaMU U3 aJTFOMUHUEBBIX
KUTAMHU crutaBoB Mapok 8030 u 8176

JInHuY rpynnoBhIX ceTe OCBELIECHUS 1,5 2,5

JIuHuM rpynmnoBkIX ceTel po3eToK 2,5 4,0

JIMHUM OT 3TaXKHBIX 10 KBAPTUPHBIX HIUTKOB U K 2,5 4,0

pPacyeTHOMY CUETUHKY

JInaum pacnipenenuTenbHOM ceTH (CTOSIKM) ISl TUTaHUS 4,0 6,0

KBapTHP

- OpU COEIWHEHUHM MPOBOJHUKOB C JKHJIIAMM M3 aIOMUHHUEBBIX cIuiaBoB Mapok 8030 u 8176 ¢
ANIEKTPOYCTAHOBOYHBIMH H3JICIHSIMH, allapaTaMd 3alluThl W CUYETYNKAMUA PEKOMEHIYeTCS HCIOJIh30BaTh
COCIMHUTETbHBIC YCTpolcTBa B cooTBeTcTBHHU ¢ TpeboBanusMu [ OCT 31604 nist KoMMyTaIiy MPOBOTHHUKOB
13 aJJFOMUHHEBBIX CIUIABOB C KOHTAKTaMU JIJIS IIPOBOJHUKOB U3 MEIH.

Hns obecrieueHuss HAJCKHOCTH KOHTAKTHBIX COCIWHEHUH B paclpedeUTeTbHBIX KOpOOKax clieayeT
OCYILIECTBJIATh COEIMHEHHUE TOKOMPOBOSIINX KU U3 CIUIaBoB amoMunHus Mapok 8030 u 8176 mpu momoriu
BUHTOB HMJIM ATIOMUHHEBBIX THIIb3, METOJIOM OIIPECCOBKH WJIM HCIIOJIb30BATH CBAPKY.

[Ipu MoHTake OTBETBISIEMBIX Kalbeiel ¢ KUjaMH M3 alllOMHHHEBBIX cIaBoB Mapok 8030 u 8176
JIOJDKHBI IPUMEHSTBCS CYKUMBI C OLIMHKOBAaHHBIMH KOHTAKTaMHU.

[Ipu BBHIMOTHEHUM COCIWHEHHH B 3JEKTPOIPOBOJKAX C TOKONPOBOASIIMMHU JKWIAMH W3 CIUIABOB
amroMuaus Mapok 8030 u 8176, ecnu THIT AIEKTPOYCTAHOBOYHBIX U3JICIHA COACPIKUT MEIHBIC WM JIATYHHBIC
KOHTaKkTBl, s  oOecredeHus  CTaOWIBHOCTH  KOHTaKTHOTO  COGNWHEHHsS]  CIeAyeT  MPUMEHSTH
AJIEKTPOTIPOBOSIINE CMA3KH.

Menp nMeeT Ty4Iryio MPOBOJAUMOCTD, IO CPAaBHEHHUIO C ATFOMIHHAEM, YTO 00eCTIeunBaeT P MEHBIIIEM
CeYeHUH OOIBIIYI0 MAKCUMAIIBHYIO TOKOBYIO HAarpy3Ky.

MenHbIii TPOBOJIHUK MEHBIIE TOABEPracTCs OKUCICHHUI0O M CIIOCOOEH JOJT0oe BpeMs COXPaHSAThH
Ka4ecTBO KOHTAKTOB MIPY COSANHEHUH B paclpeeUTeIbHbIX KOPOOKax U APYTHX MproOopax.
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B KuiibIxX ¥ OOIIECTBEHHBIX 3IAHUSIX C IPUMCHEHUEM JICPEBSIHHBIX KOHCTPYKIHiA B cooTBeTcTBUE ¢ Cl1
451.1325800.2019 u CI1 452.1325800.2019 BHyTpeHHHE O3JIEKTPUYECKHE CETH JODKHBI OBITh HE
PacIpOCTPAHSIONIMMHI TOPEHHUE U BBITOIHATHCS KaOe MU U TIpoBoaaMu ¢ MeaubiMu xuiaamu B [OCT 31565,
FOCT P 50571.5.52, CIN 76.13330.

CIl 256.1325800.2016 momyckaeT mpUMEHEHHE KaOEIbHBIX H3JEIUI C TOKOMPOBOIAIIUMU JKUIAMU
U3 aNOMHHUEBBIX CIUIABOB JJISl OpPraHU3allMd BHYTPEHHUX CeTeil, HO HaKJIaAplBaeT HA WX MOHTax
JIOTIOJTHUTEIILHbIE OTPaHUYCHUSI.

Jnst obecriedeHns: HaJIeKHOCTH JIEKTPOIIPOBOIOK B 3/IaHUSX, BBITOJIHIEMBIX IPOBOJIAMH U KaOEISIMU C
TOKONPOBOAALIMMH JKHJIaMH M3 CIUIAaBOB QIIOMHUHHS, IPH MOHTaXE JOJDKHBI HCIIOJIb30BAThCS JIHMOO
ANIEKTPOYCTAHOBOYHBIC ~W3/ICNIUS, KOHTAKTHBIC TPYIIBbl KOTOPBIX HMMEIOT CICIHAIBHBIC OKPBITHS,
o0ecrieynBaroIue CTa0MIBHOCTh KOHTAaKTHOTO COCTMHCHMS KaK C MEIHBIMH, TaK M C TOKOHPOBOISIIUMHU
KHUJIAMH W3 CIUIABOB QIIOMUHHMS, YTO JOJDKHO OBITH OTpakeHO B MapkupoBke (Hampumep, Cu/Al) nmubo mpu
HCIIOJb30BAHUU CEPUHHO BBIIYCKAGMBIX B CTpPaHE YCTAHOBOYHBIX W3ICIHHA JOJDKHBI TMPUMEHSATHCS
JIOTIOJTHUTEITbHbIE TEXHUUECKHE CPE/ICTBA, 00ECIeINBAIOIINE CTAOMILHOCTh KOHTAKTHBIX COCMHCHUIA.

[Ipr KOpOTKOM 3aMBIKAHWH MEJHBIC KUJIBI SBISIOTCS OoJiee MOXKapoOe30MacHbIMK, YeM JKWIbI U3
TIOMUHHMEBBIX CIUIABOB 32 CUET MEHBINEH 3a)KUTaTeNIbHOW CHOCOOHOCTH YacTHI[ MEIH 10 CPaBHEHHIO C
32)KUTaTeIbHON CIOCOOHOCTHIO YACTHII ATFOMUHHS.

C ToukM 3peHHs TOXAPHOH 0E30MacHOCTH, MPEAMOYTHTEILHBIM SBISICTCS MPUMEHEHHE KaOeIbHBIX
W3/1eNUI ¢ MEAHBIMH TOKOIIPOBOASIINMH KUJIAMH.

Ha moxapHyro 0€30macHOCTh 3JEKTPONPOBOAKH BIHMSCT IPAaBWIBHOCTH BHIOOpa  CCUCHUS
TOKONIPOBOAALIMX KM KaOeneil. HeBepHbIii BBIOOp ceyeHHs KaOenss MOXKET NMPHUBECTH K €ro IeperpeBy,
OIUIABJICHUIO M30JISIMU U €€ BOCINIAMEHEHHUIO WIIM K KOPOTKOMY 3aMBIKAHUIO C MOCIICAYIOIMM BO3TOPAHHEM.

OCHOBHBIM TMapaMeTPOM, KOTOPBI HEOOXOAMMO YYHTHIBATH MPH pacueTe cedeHHs Kalels sBIsIeTCS
JUIMTENIbHO JOIMYyCTHMAasi TOKOBas Harpys3ka, T.e. MakCUMallbHas BEJIMYMHA TOKa, KOTOPYIO KaOenb MOXKET
MIPOIyCKaTh 0e3 Meperpesa B TCUSHNE JUTUTENILHOTO BPEMEHHU.

PacueTHbIe 3JI€KTPUYECKHE HATPY3KH [UTS PA3IMYHBIX JKUIIBIX M OOIIECTBEHHBIX 3/IaHUI TPEICTABICHBI
B pasgene 7 CII 256.1325800.2016.

J171st IpoBeJIeHHsT CAMOCTOSITEIILHOTO pacueTa CeYeHUs Kabens 1Mo TOKY JUIsS YacTHOTO JoMa (KBapTHUPHI)
HEOOXOIUMO BBITIONHUTH CIEYIOIINE ICHCTBUS:

- OMpPEIETUTh CYMMAapHYIO0 MOIIHOCTh BCEX JIEKTPONPUOOPOB, KOTOPHIE OJHOBPEMEHHO MOTYT OBITh
BKJIFOYCHBI B CETh;

- paccuWTaTh CHJYy TOKa, KOTOpas OyAeT MpoTekaTb MO KaOemro IpU BKIIOYCHHU JIAHHBIX
3NEKTPONPUOOPOB;

- 110 TabJMIe ONpeAeIuTs Hanboee MOAX0AIIee CCUeHNE Kabes.

CyMMmapHasi MOLITHOCTh AeKTponpudopoB (P, BT) BeumcseTcss Kak CyMMa MOIIHOCTEH OTIEIbHBIX
pruOOPOB, KOTOPBIE MOTYT OBITh BKJIFOUCHBI OJJHOBPEMEHHO. J[aHHBIE O MOIIHOCTH Ka)KAOTO DJICKTPHYECKOTO
pubOpa yKa3bIBAIOTCS B €T0 MACIOPTE, PyKOBOJCTBE MO YKCILTyaTaluH H T.I1.

Pacuer cmiet Toka (I, A) mporekaroriero mo kabemro mpoBOIUTCS 0 (hopMyTiam:

Ut omHOQa3Ho cetn HanpsokeHnem U =220 B

I P-Ky,
U cos [0}

s Tpex¢asHoit cetu Hanpsbkenuem U = 380 B

P
V;‘U'COS(p

JUIsL OBITOBBIX DJICKTPONPHOOPOB COS = 1.
K - koadduiueHT omHOBpEMEHHOCTH, T.€. Kakas 4YacTh NPHUOOPOB MOXKET OBITH BKIIOUYCHA
n

/=

OJIHOBPEMEHHO.
Jna moBwIIeHWS TOXXapHOW 0e30macHOCTH, B pacyeTe Uil YacTHOTO JoMa (KBapTHUPBI) MOXKHO

OpEeaIoJIOXuUThb, YTO B CETb OAHOBPEMEHHO MOI'YT OBLITh BKIIIOYEHBI BCE QJICKTPUYCCKUEC HpI/I60pLI " NPUHATH
ko3 purmeHT K =1
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3Has BEIMUYWHY TOKa, CEUCHHE MPOBOJAA Haxomar mo Tabnuue 6. Eciam okakeTcs Yro pacdeTHOEe U
Ta0JIMYHOE 3HAYEHUS TOKOB HE COBIAJAIOT, TO B 3TOM Cllydae BBIOMparoT Oirpkaifiee OoJblliee 3HAYCHHE

CEUYCHHS TOKOITPOBOIATIECH JKHITBI KaOeJIs.

Tabnuua 6
Bb160p ceyeHusi MPoOBO/Ja MO BeJIUYMHE TOKA
Ceuyenue MeHble KUIIBI IPOBOJIOB U Kabeei
TOKOMPOBOAAIEH Hanpsixenue, 220 B Hamnpsoxenue, 380 B
YKUIIBL,

i TOK, A MOIIHOCTh, KBT TOK, A MOIIHOCTh, KBT
1,5 19 4,1 16 10,5
2,5 27 5,9 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 moMe MMErOTCS MOILHBIE AJIEKTPOIPUOOPEI, HArpy3Ka KOTOPBIX cocTaisieT Ooiee 1,5 kBT, mis
UX MOJKIIOYEHNS PEKOMEHYETCs HCII0JIb30BaTh OTAEIBHYIO JTMHHUIO.

Yacto mnpuxonurcss pemarh oOpaTHYIO 3ajady, KOraa Ui HM3BECTHOTO CEYEHHsl TPOBOIHHUKA,
MIPOJIOKEHHOTO B JOME WM KBapTHpE, HEOOXOAMMO HAWTH MaKCHMAaJIbHO IOMYCTUMYIO Harpys3ky. B arom
ciy4ae, MO Ta0muuaMm [jsl JAHHOTO CEYeHHUs TOKOMPOBOIIIEH JKWIBI Kabens HaxOJuM MaKCHMalbHO
JOIYCTUMYIO Harpy3ky. 3aTeM 3Hasi MOIIHOCTH 3JIEKTPUYECKUX NPUOOPOB, ONpeAessieM, KaKue U3 HUX MOTYT
OBITH OJTHOBPEMEHHO BKIJIIOUYEHBI B CETb.

Crenyer TOMHHUTB, 4YTO MAaKCHUMAaJbHBIM JOMYCTUMBIH TOK JJIS CTaHOAPTHBIX  OBITOBBIX
3JIEKTPOYCTAHOBOYHBIX M3IENHi (BBIKIIOYATENN, PO3eTKH) paBeH 16 A. [losToMy BKmIOYaTh B OJHY PO3ETKY
WM TOAKIIIOYATh K OAHOMY BBIKJIIOUATENIO HArpy3Ky Oonee 16 A, uro ans ogHO(a3HOM ceTH COOTBETCTBYET 3,5
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kBT Henb3s.
3.3. leiicTBusi npu 00HAPYKEHUH ABAPUITHOI0 Pe:KUMA B 3JIEKTPOOOOPYI0BAHUU

ABapuiiHBII pexuM paboTHl SKCIUTYaTHPYEMOTO 3JIEKTPOOOOPYHAOBaHUS MOXKET NMPOSIBIATHECS B BHUIE
cpabOTKH anmapaToB JIEKTPUYECKOH 3aIIUTHI CETH, N3MEHEHHMS 1IBETa TEPMOHMHANKATOPOB, OOHAPYKEHHS 30H
AHOMaJIFHOTO HarpeBa 3JEMEHTOB 3JIEKTPOOOOPYAOBaHUS IPHU TEIUIOBU3HOHHON AMAarHOCTUKE, CPabOTKH
JaT4uKoB TepMmocucTteM. Kpome Toro, o0 aBapuiiHOM pexkuMe paboThl 3IEKTponpudopa MOXKET TOBOPUTH
MOSBICHWE Ha €ro IOBEpXHOCTH, ILIHype M BWJKM TMHTaHMS OIUIABIICHUH, JeopManuu Kopiyca,
BO3HHKHOBEHHH TpH paboTe HEXapakTepPHOTO LIyMa U 3amaxa IUIaBIercsl M30JALUH.

[Ipu3Haku aBapuifHOTO peKMMa pabOTHI AIEKTPOOOOPYIOBaHUS W ACUCTBHS NPU UX OOHAPYKEHHH
npejIcTaBlIeHsl B Tabnuue 7.
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Tabnuua 7

IIpu3Haku aBapuiiHOTO0 pe:kuMa padoThI 3JIeKTPOOOOPYIOBAHMSA U AelCTBUSA MPU UX 00HAPYKEHHHT

IIpu3Hak aBapuiHOIO peXUMa

Bo3mosxHas npuirHa

P CKOMCHAYCMBIC ﬂCﬁCTBHH

CpaboTan aBTOMAaTHYECKHUIA BBIKITIOUATETh

KopoTkoe 3ambIkaHue B LEMH.
ITeperpyska B nenu.

Cpabortaio YCTPOHCTBO 3alIUTHI | YTEUKa TOKa.

mudhepeHITnaIbHOTO TOKa

Cpabotano  ycrtpoiictBo  3amuThl 0T | JlyroBoit npo0oit

JIYTOBOTO TIp000s (MCKpEeHN) (mocnenoBarenbHbIN, NapaienbHbIH,
Ha 3€MJII0) WJIK UCKPEHUE.

Cpaborano  ycrpoiictBo 3amuThl  OT | [lepenangsl HampsoKeHMs

nepeHanpssKeHNs

09.04.2026
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dTtan 1.

- YCTaHOBHTh KakOi THIN ammapata 3ailuTel cpaboTan (aBTOMaTHYECKHI
BBHIKIIIOYATEINb, YCTPOUCTBO 3alIUTH AU((EPEHIIMATBHOTO TOKA, YCTPOWCTBO 3aIlIUThI
OT TIepEeHANpPSHKEHUS, YCTPONUCTBO 3aIIUTHI OT JTYyTOBOTO MPO0Os (MCKPEHHS)) WIN TI0
KaKoOMy KaHaJy MpOM3OLUIO cpadaThIBaHUE, €CIIM MPUOOpP KOMOWHWPOBAaHHBIH, T.€.
00beauHET B ceOe JBa U OoJiee THUIIA 3aIlUThI;

- YCTaHOBUTh OOCTOATEIHCTBA TMPH KOTOPHIX TMPOU3OIUIO OTKIIOYeHHe. YTo
MPOM30ILIO TpeJl OTKIOYCHUEM (MOJKIIOUEHUE WM OTKIIOUEHHE IMOTpeOuTers,
MepIlaHWe CBETa, aHOMalbHas paboTa anekTpornpubopoB u T.m.)? Kakme Harpysku
OBLIN TTOAKITIOUEHBI U ObuTH B pabote? Korma m ckoiapko pas cpabaThIBaIM ammapaThl
3aILUTHI?

- TIPOBECTH BU3YAJIbHBIH OCMOTpP 3JIEKTPOOOOPYAOBaHUS (IIHYPHI MUTAHUSA, PO3ETKH,
BBIKJIFOYATCIIN, KOHTAKTHBIC COCONHCHHUS, COCINHUTCIIBHBIC KOpO6KI/I,
AIEKTPONIPHOOPEI) HA HAJIMYHE BHUIUMBIX TOBPEXKICHWM (M3MECHEHHE I[BETA WIIH
OIJIABIICHUE M3OJIAIUM, CICIBl TEPMUYCCKOTO BO3JCHCTBUS B PE3yJbTaTe KOPOTKOTO
3aMBIKaHUS, UCKPEHUSI, IEPErPY30K);

- €CIIH TP BU3YAJIBHOM OCMOTpE OOHApyXEHBI MOBPEXKIEHHUS, TO HEOOXOTUMO
MPHUCTYNHTh K YCTPAaHEHUIO PUYHH BBIABICHHBIX MOBPEXKACHUN W PEMOHTY (3aMeHe)
MOBPEXIEHHOTO AJIEKTPOOOOPYAOBAHUS;

- €ClM NpH BU3YaJIbHOM OCMOTpE MOBPEKICHUS HE OOHapyKEHBI, TO HEOOXOIUMO
npedTH k 3Tany 2.

dTan 2.

[TpoBepuTtsh HamIekKalyo padoOTy anmnapara 3alUThL.

- I yCTpOfICTBa 3alllATBI OT NEPCHAIPSIKCHUSA U3MEPHUTH 3HAYCHHUE HAIIPAXKCHUA
HPITaIOI].Ieﬁ cetu. Eciau 3HaueHwme MMUTAKOMICTO HANPSKCHHUA CCTU BBIXOAUT 34
JAvana3oH YCTaBKH arrapara (HI/I)KC HWKHCTO MNpCaciia HJIW BBIIIC BerHeI‘O), TO
np06neMa B ceTd. Eciau 3HaducHHe MUTAOIICTO HANPSIKCHUSA CCTU JICKKUT B JUAIIA30HE
YCTaBKH, TO allrapat 3alluTbl HCUCIIPABECH U €TO HCO6XO,I[I/IMO 3aMCHUTD,

- I yCTpOHCTBa 3amuThl I QEpeHIHANTBHOTO TOKa B COOTBETCTBUH CO
cragmapramMu [7, 8] B KOHCTPYKUMH JOJDKHO OBITH IPELyCMOTPEHO TECTOBOE
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YCTPOHCTBO (KHOTKA), KOTOpOE OOCSCIEUYMBAET TPOBEPKY pPabOTOCIIOCOOHOCTH
anmapata. Taxke MOXHO MPOBEPUTH PabOTOCHOCOOHOCTh YCTPOMCTBA C MOMOIIBIO
npuOOPOB MPOBEPKH U U3MEPEHHS MMapaMETPOB YCTPOWCTB 3allIUTHOTO OTKIFOUCHHS.
Ecnu anmapar 3amuThl HEUCIIPaBeH, ero He0OXO0 MO 3aMEHHTb.

- AN yCTPOMCTBA 3alUTHl OT JYroBOrO Mpo0O0si MPOBEPHTH PabOTOCIOCOOHOCTH
amnmapata B COOTBETCTBMH C HWHCTPYKIMEH 3aBoma-u3rotoButens. Hampumep, ¢
MOMOIIBI0 TECTOBOTO YCTPOWCTBA, BXOJAIICIO B KOMIUICKT MOCTaBKHM MpUOOpa, mpu
MOMOIIIM TECTOBOH KHOMKH M T.A. Ecnu ammapar 3amuThl HEUCHPaBEH, €ro
HEOOXOMMO 3aMEHUTbD.

- 1 aBTOMATHYCCKOI'O BBIKIIIOYATCIIA MPOBEPUTH pa6OTOCHOCO6HOCTB MEXaHu3Ma
pacucCIuiCHuAA. B3BecTun aBTOMAaTHYECKUM BBIKIIOYATEIIL pyKOﬁ U IOCJIC OTKIIOYHTH
€ro. HpI/I OTKIOYCHHHU JOJDKCH OBITh CIBIIICH XapaKTepHLIﬁ mICI490K.

Ecmu armapaTbl SHGKTpHHGCKOﬁ 3alllUThI UCIIPABHBI, TO H€O6XOZ[I/IMO nepeﬁTH K aTany

3.
dran 3.
[IpoBepka MPUCOCTUHEHHBIX HATPY30K (IJCKTPOIPHUOOPOB).

- TPUCOEIWHATH K DJJIEKTPUUYECKOM Menu MOOYepesHO II0 OAHOM Harpyske,
KOHTPOJIUPYS cpabaThIBaHMUs amiapaToB 3aIIUThI;

- IIpY BBIBJICHUU HArpy3KH, BEI3BIBAIOILECH cpabaThIBaHUE annapaTa 3alluThl, BBIBECTH
Harpys3Ky M3 KCIUTyaTalHH.

Pe3ynbraTel IpoBepKy, a Takke BCe MPOBEJCHHBIE TPOMUIAKTHIECKHE W PEMOHTHBIE
paboTHI TOIDKHBI OBITH 3aUKCUPOBAHBI B )KypHAJIE.

TepMOI/IHI[I/IKaTOp U3MCHMII IBET

09.04.2026

[Teperpyska nenmu.
I110X0¥ KOHTAKT.

- BeiBecTH 21ekTpoo0OpyOBaHKE U3 SKCILTyaTallu;

- YCTaHOBUTH OOCTOSATENHCTBA, IPU KOTOPBIX MPOU3OIIEI MEeperpeB (KaKue Harpy3KH
ObUTM TIOJIKITIOYEHBI U OBUTM B Pa0OTe, MPU BO3MOKHOCTH M3MEPHUTH MPOTEKAIOIIHIA
TOK C IEJIBIO BBISBICHUS HEPErPY3KH).

- TPOBECTH BU3YaJbHBIA OCMOTp 3JEKTPOOOOPYIOBaHMs, Ha KOTOPBIH HaHECEH
TEPMOMHAMKATOP Ha HAJIMYUWE BHUIUMBIX MOBPEKACHUH (M3MEHEHHE LBETa WIIH
OIJIABJICHHE M3OJIIMM, CIEAbl TEPMUYECKOTO BO3JEHCTBHUS B PE3ysbTaTe KOPOTKOTO
3aMbIKaHUs, HCKPEHUSI, IEPETPY30K);

- ecaM NpH BHU3YAIbHOM OCMOTpPE OOHApYXKEHBI MOBPEXKICHHS, TO HEOOXOIUMO
NPUCTYIHUTH K YCTPAHEHHUIO MPUYMH BBISIBICHHBIX TOBPEXACHUH 1 PEMOHTY (3aMeHe)
MOBPEXKACHHOTO 3JIEKTPOOOOPYI0BaHUS;

- €CJIM IpHU BU3YAJIbBHOM OCMOTPEC MOBPCKACHUA HE O6Hapy>¥(eHBI - IPOBECTHU OLICHKY
€0 COCTOSAHMA U BBIIIOJITHUTH HpO(l)I/IJ'IaKTI/I‘IeCKI/Ie paGOTBI;

- YJIaJIUTh CTapblii TEPMOUHAMKATOP U HAHECTU HOBBIMU.
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B sxypHaye yka3aTh AaTy OOHapy>KEHUs IeperpeBa, NpUUKMHY, MPOBEIACHHBIC PaOOThHI
(peMoHT, 3ameHa, NPOPIIAKTHYECCKHE paboOTHI), JaTy HaHECEHHS HOBOTO
TEPMOWHANKATOPA, COCTOSHNE HOBOTO TEPMOMHANKATOPA (I[BET, TPAAYHUPOBKA U.T.II.).

HOJ'Iy‘lCH CHUTHAJI noxcapﬂoﬁ OIIAaCHOCTH
OT TCPMOCHUCTCMbI

[Teperpy3ska.
II1oxo¥ KOHTaKT.

B CJIy4ac oJyuCHH CUT'HAJIa O ICPETPCBEC:
- YCTaHOBUTH MECTO, I'I€ IIPOU3O0IIIO Cpa6aTLIBaHI/Ie JaT4dyuKa,

- 3a()UKCUPOBaTh B JKypHAJE BpEMs, MECTO M HaUMCHOBAaHHUE 3JICKTPOOOOPYIOBaHMSI,
Ha KOTOPOM TIPOH30ILIO cpabaThIBaHUE;

- TPOU3BECTH OCMOTp OOOpYyIOBaHMs, IO TNPUYMHE KOTOPOTO IMPOU3OIILIO
cpabaTbIBaHNE CUCTEMBI,

- [0 pe3yJjibTaTaM OCMOTpaA, B CJIy4dac BLIABJICHUA HCUCHPABHOCTH, IIPOBECTU PEMOHT,
TeXHUYECKOE 00CTyKHBaHHUE WIIM 3aMEHY 3JIEKTPOOOOPYIOBaHUS;

- [Ipu H€06XOI[I/IMOCTI/I 3aMCHUTH JaT4YUK C COOTBGTCTBYIOH_[eﬁ OTMETKOH B JKypHaJe.

I[Ippy  npoBeneHUM  TEIJIOBU3UOHHOU
IUArHOCTUKA OOHApy)XeH aHOMaJbHBIN
HarpeB 3JIEMEHTa JIEKTPOOOOPYAOBaHUSA

ITeperpy3ska.
II10ox0M KOHTAKT.

[Ipu oOHapyXeHHH aBapHITHOTO IOKAapOOIACHOTO MedeKTa 3IIEKTPOoOOpyIOBaHIE
HEOOXOIMMO HEMEJIJICHHO BBIBECTH U3 3KCILTyaTalluH U IIPOBECTH PEMOHTHBIE PabOTHI.
Ilocne ycTpaHeHWsI HEUCTIPABHOCTEH, NPUBEAIIMX K BO3HHUKHOBEHHIO jae(eKTa,
PEKOMEHJIyeTCsl TPOBECTH MOBTOPHOE TEIUIOBH3MOHHOE O00CIeOBaHUE JaHHOTO
o0BeKTa.

Pe3ynpTaThl TOBTOPHOH IUArHOCTHKH 3aHECTH B MPOTOKOJN C  YKa3aHHEM
MPOBEIEHHBIX PEMOHTHO-TTPOPUIAKTHYECKIX padoT.

PexoMenayeTcst IpOBOANTH BHEIUIAHOBYIO TEIUIOBU3HOHHYIO IHATHOCTHKY OTACIBHBIX
3JIEMEHTOB AJIEKTPOOOOPYAOBAHHUS TIOCIIE KAKAOTO UX PEMOHTA HIIH 3aMEHBI.
Pe3ynbTaThl BHEIUIAHOBOW JMArHOCTUKU 3aHOCATCS B MPOTOKON C yKa3aHHEM
MIPUYUHBI 00CIICIOBAHUS.

[Ipu pabore »smekTpuyeckoro mnpudopa
HaOMIOaeTcs HE XapakTepHBIA IMIyM,
3anax IIaBsLIEICs U30ISLMH.

Ilepenaasl HanpPsHKEHUS.
HapymieHue npaBuil 3KCILTyaTalyy.
HewucmpaBHOCTE 31€KTpOnIprdOpa

OTKITIOYHUTD 3IIEKTPOIIPHOOD OT CETH.

OcMmoTpeTh pUOOpP HAa HATWYKME HEHMCIPABHOCTEH (OIUIABIICHUE WM TMOBPEKICHUC
M30JISIIIUY TUTAOIIETO IHYpa, NedopMaliys Kopiyca  T.1.).

[Tpu oOHapykeHUH HEHCIIPABHOCTH BBIBECTH MPHOOP U3 HKCILTyaTallH.
IIpousBecTu peMOHT WK 3aMeHy ITpubopa.

09.04.2026
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3aKkjIoueHne

JInst TIOBBIMICHUS YPOBHS ITOXKAPHOW OE30IaCHOCTH OOBEKTOB JKWJIOTO CEKTOpa M OOIIECTBEHHBIX
3JaHUI HEOOXOMMO TIPOBEICHNE MEPONPHUATHH 110 TPODUIAKTHKE MOKAPOB OT IEKTPOOOOPYIOBAHHS, B TOM
YHCJIe HA OCHOBE COBPEMEHHBIX BO3MOKHOCTEH BEICHUS MOHUTOPHHIA COCTOSHHS MOXApHOW 0e30IacHOCTH,
IKCILTYaTUPYEMOTO JIIEKTPOOOOPY IOBAHHSI.

K HUM oTHOCHTCS CHCTEMAaTHUECKHM MOHHUTOPUHI TIOKapHOH O0€30HacHOCTH SKCIUTyaTHPYEMOTo
3NEKTPOOOOPYAOBAHHUS KUJIBIX U OOIIECTBEHHBIX 3[JaHUH C MPUMEHEHHEM COBPEMEHHBIX TEXHUYECKUX CPEACTB,
a MMEHHO TEIUIOBH3MOHHAS IMarHOCTUKA, NPUMEHEHHE TEPMOMHAMKATOPOB [UIsS BBHISIBICHHUS aBapUHHBIX
YYaCTKOB 3JIEKTPOYCTAHOBOK. Takke HeoOXO0ANMO BHEIPATH B IIMPOKYIO MPAKTHKY HOBBIE alllapaThl 3alUThI
ANEKTPUIECKUX CETEH - YCTPOMCTB 3aIIUTHI OT JYTOBOTO MPO0OS U MepeHAPSKEHUSL.

C uenbio MOBBIIEHHS TOXKAPHOW 0€30MaCHOCTH IKCILTYaTHPYEMOTO 3IIEKTPOOOOPYIOBAHUS KHUJIBIX U
OOIIECTBCHHBIX ~ 3[aHHUH, MNPOPUIAKTHYECKHMM OCMOTpPaM  JIOJDKHBI ~ TOJBEPraThCsl BCE  AJIEMEHTHI
3NIEKTPOYCTAHOBOK.

Meron npoQUIAKTUKH [OJDKEH BBIOMPAThCSA HCXOIS M3 TEXHHYECKMX BO3MOMKHOCTEH, ymoOcTBa
BE/ICHHUS OCMOTPOB M 0€30IaCHOCTH OOCITYKHBAIOIIETO MepcoHata. Bo3MOXHO NMpUMEHEHHE Pa3HBIX METONOB
Ha OJTHOM OOBEKTE, B 3aBUCHMOCTH OT KOHCTPYKIIUH U YCIOBUH dKCILTyaTalny.

CoyeraHne HECKOJIBKMX METOJOB TNPOQHUIAKTUKN IO3BOJISET Oosiee I(PPEKTUBHO IMPOBOAUTH
MpodUIAKTHKY OKapHOH 0€30MaCHOCTH JIEKTPOOOOPYAOBAHHS KUJIBIX M OOIIECTBEHHBIX 31aHHH.

[Ipumensisi COBOKYHNHOCTb pa3lWYHBIX METOAOB MOXHO TMOCTPOMTH CHCTEMY MOHHUTOPHHIA H
MPOQUIAKTHKH TOKAPHOH OMACHOCTH JKCILTYyaTHPYEMOTO JJIEKTPOOOOpYyIOBaHUS, OTPAXKAIOUIYI0 COCTOSHHUE
MoKapHOH Oe30MacHOCTH JIIEKTPOYCTAHOBOK M MO3BOJISIIOIIYIO OCYIIECTBISITH €ro MPOTHBOMOXKAPHYIO
NpOQHIAKTHKY.

MpunoxeHune

Onucanue TeXHUYECKUX CPEACTB MpeaynpekaeHus: U NPO(PNIAKTHKH I0KAPOB 0T
3J1eKTPO0OOPYAOBAHHUS

ABTOMaTHYeCKHe BbIK/JIIOUYaTe n (AB)

ABTOMaTM4YeCKUM BbIKNKOYaTeNb UMK Mfpolle roeBops "aBToMaT" - 3T0 KOMMYTAI[MOHHBIH
armnapar, Hpe,[[HaSHaLICHHHﬁ JJI1 3allIUThI BHGKTpH‘{CCKOﬁ CCTU OT CBEPXTOKOB, T.€. OT KOPOTKHUX 3aMBIKAHUU U
IEPETPY30K.

ABTOMaTI/I‘ICCKI/IC BBIKJIFOYATCIIN 6LIBa}OT C 3JI€KTpOMaFHI/ITHI)IM paCHCHI/ITeJIeM 3alllUIar0IInM
BHeKTqueCKy}O enb OT KOpOTKOFO 3aMBIKAHUA U KOM6I/IHI/Ip0BaHHLIM pacuenMTeﬂeM - KOorga AOITOJIHUTECIIbHO
C SHGKTpOMaFHI/ITHBIM pacuenHTeneM HpI/IMeHHeTCH TCHJ’IOBOI71 paCHeHI/ITeHb, 3amnmafomm71 oerpb OT
IEPETPY3KHU.
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1, 2 - BUHTOBBIE KJIEMMBI IS IOAKIIIOYEHUS;3 - MOIBM)KHBIA KOHTAKT; 4 - HEIOABUKHBIH KOHTAKT; 5 -
OyroracureibHas kamepa, 6 - THOKMH NpPOBOAHUK (MPUMEHSETCS A COCIMHEHUS MOABMKHBIX YacTel
aBTOMATUYECKOT0 BBIKJIIOYATENA); 7 - KaTyllKa 3JIEKTPOMArHUTHOTO pacUenuTesss; 8 - CEepACYHHUK
9JIEKTPOMAarHUTHOTO paclenuTess; 9 - TemloBoW pacuenuTens (OMMeTayuimMueckas miactumaa);, 10 -
MexaHu3M pacuenurens; 11 - pykosiTka ynpasnenus; 12 - ¢puxcarop (s kperienus: asromara Ha DIN-peiike);
13 - xopmyc.

Pucynok 1. YcrpoiictBo AB ¢ KOMOMHUPOBAHHBIM pacuenurTeaeM

B coorBerctBum ¢ TpeboBammsmu rnasbl 3.1 IIYD, CIT 256.1325800.2016, CIT 31-110-2003
OBITOBBIE 3JIEKTPOCETH JOJKHBI OBITH 3AINUIIEHBI OT KOPOTKHX 3aMbIKaHWM M Heperpysku. [losTomy uis
3AIATBl  3JEKTPONPOBOAKHA JKHIBIX ¥ OOINECTBEHHBIX 3HaHHH  CIEAyeT IMPUMEHSTh aBTOMAThl ¢
KOMOWHHUPOBAHHBIM PACIICTTUTENIEM.

B aBromMaTMueckoM BBIKIIOYATENE, 3a 3allATy II€MH OT KOPOTKMX 3aMbIKaHHH OTBEYaer
SIIEKTPOMArHUTHBIA pacuenuteb. OH COCTOMT W3 KATYNIKH C HAXOIMIIMMCS B €€ IIEHTPE CEepACYHHKOM,
YCTaHOBJICHHBIM Ha CIEHHAIBHON HpyXuHE. B HOpMasbHOM pekuMe paboThl, TOK, MPOXOJsS IO KaTyIIKe
CO3/aeT DJICKTPOMArHUTHOE TIOJIE, KOTOPOE TMPHUTATHBAET CEPACYHHUK BHYTPb KaTymkd. CHIIBI 3TOrO
SJIEKTPOMArHUTHOTO TIOJII HEJIOCTATOYHO YTOOBI TPEOIOJIETh CONMPOTHUBICHUE MPYKHHBI, HAa KOTOPOU
YCTaHOBJIEH CeplAeyHUK. [IpH KOPOTKOM 3aMBIKAHHH TOK B DJIEKTPHUYECKOM IIEMd MIHOBEHHO BO3pAcTaeTr JIo
BEJIMYMHBI B HECKOJIBKO pa3 MPEBbINIAONIEd HOMUHAIBHBINA TOK AB, 3TOT TOK KOPOTKOTO 3aMbIKaHHsI, TIPOXO/Is
[0 KaTyIIKe JJIEKTPOMATHUTHOTO PACLIEIMTENS YBEIMYMBACT 3JEKTPOMAarHUTHOE TI0JIE, BO3AEHUCTBYIOLIEE Ha
CEPJICYHMK JI0 TAKON BEIMYHMHBI, YTO €r0 CHJIbI BTATMBAHMS XBAaTa€T Ha TO YTO ObI IIPEOIOJIETH COMPOTUBIICHHE
NPY)KUHBI, TEPEMENIAsACh BHYTPh KATYIIKH CEPACYHHMK Pa3MBIKAET IOABUIKHBIA KOHTAKT aBTOMAaTHYECKOTO
BBIKJIFOUATEIIsS, 00€CTOUMBAS II€TTh. DIIEKTPOMArHUTHBIN PACIENUTENb OTKIIOYAET JIEKTPHUECKYIO [Eb 3a JIOJH
CEKYH/IBL.

3aIuTy IEKTPHUYESCKON HEMH OT MEPErpy3ku 00ecIeuMBaET TEIUIOBOM PacIeNUTe b aBTOMATHIECKOTO
BBIKJIIOYATENS.

IMeperpy3ka MOKET BO3HHKHYTH MPH BKIIOUEHHH B CETh 3JEKTPOOOOPYIOBAHHUS OOMICH MOIIHOCTHIO
MPEBBIIAIONICH TOMYCTUMYIO HArpy3Ky JUIsS JTAHHOW CETH, YTO B CBOIO OYEPEb MOXKET MPUBECTH K MEPETPEBY
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MIPOBOJIOB PA3PYIIICHUIO U30JISIITIH JICKTPOIIPOBOIKHI M BOSHUKHOBEHUIO MTOXKapa.

TermoBo#i pacrenuTeNb MpeacTaBIsgeT co00i OMMETATHIECKYIO IIACTHHY, T.€. OH COCTOUT H3 JIBYX
CTIAsHHBIX TUTACTHH W3TOTOBJICHHBIX M3 Pa3HBIX METAJUIOB, MMEIONTNX Pa3HbIi KO (PHUIMEHT paciupeHus mpu
Harpese.

[Ipu mpoXoXIeHUU MO OMMETAJUTMYECKOW TUTACTHHE TOKA IMPEBBINIAIONIETO HOMHHANBHBIA TOK AB
IUJaCTHHA HArpeBaercsi, MpPH OSTOM OJWH METall pacHIupsieTcs ObICTpee ApYyroro. OTO MPHBOAHWT K
HCKPUBJICHUIO OMMETAIUITMYeCKON IIacTUHBL. [Ipyu HCKpUBIEHHH OHA BO3/ICHCTBYET HA MEXaHU3M PaCIICTIATEINS,
KOTOPBIN pa3MBIKACT MOJBUXKHBIA KOHTAKT.

Bpems cpabatbiBaHMsI TEIUIOBOTO PACICIIUTENS 3aBUCHT OT BEJIMYMHBI MPEBBINICHUS MPOTEKAIOIICTO B
LENMUd TOKa HaJ HOMUHAIBHBEIM TOokoM AB. UYem Oousibliie 3TO MpPEBBINICHHWE, TeM ObICTpee cpaboTaer
pacuenurems.

Toku yCTaBOK aBTOMATHYECKHMX BBIKIIIOUATEIICH, CIIyXKAIMX IJIs 3aIMUTHl OTACIbHBIX YYaCTKOB CETH,
CIemIyeT BBIOMpATh IO BO3MOXXHOCTH HAMMEHBIIMMH 110 pPAaCUCTHBIM TOKaM OJTHX YyYaCTKOB WJIH TI0
HOMUHAJIBHBIM TOKaM dJIEKTPONPUEMHUKOB, HO TaK, 4YTOOBl ammapaThl 3allUuThl HE OTKIIOYAIH
3JIEKTPOYCTAHOBKHU TPH KPATKOBPEMEHHBIX Teperpy3kax (IyCKOBBIC TOKH, MUKW TEXHOJOTHYECKHUX HArpy3o0K,
TOKH TIPU CaAMO3aIyCKe U T. II.).

Crnenyet oOpammaTh BHUIMaHUE Ha MAapKUPOBKY H XapakTepucTuku AB.

B mMapkupoBke yKka3bIBaroTCs:

- MOJIeJIb aBTOMATHYECKOTO BBIKIIFOUATE]IS;

- HOMHUHAQJNBbHBIA TOK - MaKCHUMAaJIbHBIH TOK 3JIEKTPUYECKOM CETH, MPU KOTOPOM AaBTOMATUYECKUU
BBIKJTIOYATENh CIIOCOOCH JIUTENhHO paboTarh Oe3 aBapuilHOrO oTkitoueHus Iienu. CTaHAapTHBIC 3HAYCHHS
HOMMHAJIBHBIX TOKOB aBTOMATHUYECKUX BBIKIIOUATEICH IS CETEH JKMIIBIX U OOINECTBEHHBIX 3hanuii: 10, 16, 25,
32,40, 63 A;

- HOMUHAJIBHOE HANPSDKCHHE - MaKCHMAaJIbHOE HampspKEeHHE ceTH B BobTax, Ha KOTOPOE pacCUHMTaH
aBTOMATHYECKHUI BBIKJIIOYATEIb,

- TpeneipHas OTKIIOYAIONIAas CIOCOOHOCTh aBTOMATHYECKOTO BBIKIIOUATENSI - MAKCUMAaJIbHBIA TOK
KOPOTKOTO 3aMBIKaHUs B AMIIepax, KOTOPBIH CIOCOOCH OTKIIOYNTH AaHHBIH AB cOXpaHWB NpU 3TOM CBOIO
paboTocmocoOHOCTh. B citydae mpeBbIIeHNsT TOKOM KOPOTKOTO 3aMBIKaHWS 3HAYCHHS yKa3aHHOW TpeebHOM
OTKITIOYAIOMIEH CIOCOOHOCTH BO3HHKAET BEPOSTHOCTh OIUIABICHHS TIOJBI)KHBIX KOHTakTOB AB m wmx
MIpUBApUBaHUs IPYT K IPYTY, T.€. BbIxoaa AB u3 crpos.

- XapakTepuCTHKa CpadaThIBaHHWS - ONpeAeNseT AUana3oH cpadaThIBaHUS dSJICKTPOMArHUTHOTO
pacuernurenss AB. XapakrtepucTuika cpabaThiBaHHS WMeeT OykBeHHoe oOo3HaueHue. J[ias 3amuThl
ANEKTPUUECKHUX CETEH )KHIIBIX ¥ OOIIECTBCHHBIX 3JIaHUM yallle Bcero npuMeHsitorcs AB ¢ xapakrepuctukamu B,
C,D.

NMorotvn

1 - HaumeHOBaHWe u cepwa

2 - HOMWHaNbHOR HanpAMXeHwWe

3 - BpemA-TOKOBaA XapakTepucruka

4 - HOMWHanNbHaA 4acToTa

5 - HoMWMHanbHaa OTKNI4YaWan cCNoCoBHOCTL
6 - TokoBan HArpyska

Pucynok 2. Ilpumep mapkupoBku AB
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JII/IaHaSOHI)I TOKOB MI'HOBCHHOT'O PaCHCIUICHHUA B 3aBUCHUMOCTH OT XapaKTCPHUCTHUKU Cpa6aTI)IBaHI/ISI B
cootBercTBHH ¢ [12] npeacrasiens: B Tabnuue 1.

Taonuua 1
Jnana3oHbl TOKOB MTHOBEHHOTO PaclelieHUus
XapakTepucTuka cpabaThIBaHUS [uanazon
(tun AB)
B Cspriie 3 IH o 5 IH BKJIIOUHATEIILHO
C Cspl11te 5 IH no 10 IH BKJIFOUHUTEIBHO
D Csoime 10/ 1o 20 / BKIIOYUTEIBHO
H H

I - HOMHUHAaIBHBI TOK AB.
H

Br160p aBTOMAaTHYECKOTO BBIKITIOUATENS OCYIIECTBIISIETCA MO CIEeIYIOMKM apaMeTpam:

- TI0 KOJIMYECTBY MOM0CcOoB. OJIHO- M JBYXMOMOCHBIE AB nipuMeHstoTest 11st OTHO(A3HOM ceTH, a TpeX-
1 4eTeIpexmnonocHbie AB - B Tpexdasnoii cetu;

- 10 HOMHHAJIbHOMY HanpspkeHuro. HomunansHoe HanpspkeHne AB nomkHO ObITh GOJbIIE MIIM PAaBHO
HOMMHAJIbHOMY 3HAYEHHIO HANPSDKEHUS 3alMINAcMON UM LIETIH;

- 110 XapaKTePUCTHKE CpadaThIBaHUs. XapaKTepUCTUKY cpalOaTbiBaHMs AB MOXHO BBIOpaTh COIJIACHO
Tadmie 1;

- 10 HOMMHAIBHOMY TOKY. OnpenenuTs HeoOXOAUMBIH HOMHUHAIBHBIA TOK AB MOXHO 1o MouiHOCTH
WM TI0 CEYCHUIO KU KaOeJIsl.

YecrpoiicTBa 3aliUTHOTO OTK/II0O4YeHus1 AU depenuuanbuoro toxa (YAT)

YCTpPOMCTBO 3alMTHOro OTKNuYeHus AudpcepeHUManLHOro TokKa MMM, KakK 4acTo
roBopAT, "Y30" - 570 KOMMYTAI[MOHHBIH ammapart, IpeIHA3HAUYECHHBIHN /IS 3aIUThI JEKTPHUECKON [IEMH OT
TOKOB YTCUKHU.
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1 — andppepenunanbHbIA
TpaHcdopMaTop TOKAa;

2 — NOpPOroBeli 3JICMEHT;

3 — MCNIOJIHHUTENBHBIH

MCXaAHH3M;

4 — ens TeCTHPOBaHHAS

5 — CHJIOBBIE KOHTAKTHI;

6 —3alUMTHLII KOHTAKT

LHCSImH TECT]’.IPDBHHHH;

T — knonka «Tecr»;

R — TecTOBBIH pe3ucTOp;

1, 2. N — knemmel ¥30.

Pucynok 3. llpuauun padorsr YAT

Tok YTE@4YKHN - 3TO TOK, HpOXOI[HH_II/Iﬁ 0 HEXEJIATCJIbHBIM, B HOPMaJIbHBIX YCJIOBUAX OKCILTyaTaluu,

OPpOBOAAIINM ITYTIM.

B HOPMAJIbHOM PCIKUMC pa6OTBI QJICKTPOYCTAaHOBKH, 3J'ICKTpPI‘-ICCKHﬁ TOK IMPOTCKACT UCPE3 MPOBOJHUKU
BHYTPU HEEC, KaK MNPECAYCMOTPCHO KOHCTPYKLII/ICI;'I. Ot APYIruxX TOKOIIPOBOAAIIUX 3JICMCHTOB KOHCTPYKIIUHU
(MCTaJIJ'II/I‘ICCKI/Ie KOpIryC, pama, KapKac), IMPOBOJAHUKN OTACJICHBL I/I3OJ'I$IL[I/I€ﬁ, COIMPOTHUBJICHUC KOTOpOf/i HEC

MO3BOJIACT CO3AATh JICKTPUICCKYIO IICTIb.
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Pucynox 4. Illpumep xkoncrpyknuu YT

Ecmm mo kakoi-to mnpuumHEe (TIOBPEXIEHHE, BIAKHOCTH, TOKOMPOBOJAIMIAS TMHUTE M T.II.)
COTIPOTHBJICHHE M3OJISIIUN YMEHBIIWIOCH, HA KOPIYyCe MM APYTHX TOKOMPOBOISIINX 3JEMEHTaX YCTaHOBKU
nosBisieTcss moreHMan. Cam mo cebe TOK yTeYKH He BO3SHHKHET, HEOOXOAMMO CO3/IaTh IIeTlh, COCIUHSIONIYIO
ANEKTPUYECKHIA MPUOOP C MOTCHIIMAIOM Ha KOPITyCe C 3eMIICH WIIM HEeUTpPablo. 3/1eCh BO3MOXKHO HECKOJIBKO
BAapHAHTOB.

B mepBom ciydae, KOpIyc OJIEKTPOYCTaHOBKH, HampuMep, OBITOBOH TEXHHUKH, KacaeTcs
METAJITIMYECKOTO POBOJHMKA, MIMEIOIIET0 KOHTAKT C 3eMiiel. B Touke kacaHus 3aMbIKaeTcs LeMb, 1 BO3HUKAET
TOK yTeukHd. EciaM KOHTaKT AOCTaTOYHO HAAEKHBIA, TO CHJIa TOKa BO3pacTeT A0 Iopora cpabaThIBaHUA
ABTOMATHYECKOTO BBIKIIOYATENs] B IMUTKE NUTaHMs. [Ipy ciiaboM KOHTaKTe MOXET BO3HUKHYTh HCKpEHHE,
JIOKaJbHBIA HarpeB TOYKHM KaCaHWA, YTO MPHUBOJUT K OIUIABICHUIO M JAJbHEHUIIEMY MOBPEXACHUIO M3OJISAIHH
IIPOBOIOB, BOTOPAHUIO U MTOXKAPY.

B npyrom ciydae, KopIryc 37eKTpOyCTaHOBKH HE MMEET KOHTAKTa C 3a3€MJICHHBIMH MPEAMETaMH M CaM
He 3a3eMiieH. [Ipu KacaHWW BHEIIHUX NaHeJNel YelloBEKOM, BO3HMKAET HArpys3Ka, T.K. TeJO YeJoBeKa SBISeTCS
MMPOBOJHUKOM, M HYepe3 HEero MpOTeKaeT 3JeKTpHdecKuil TOK. [lOCKONBKY CONMPOTHBIECHHWE Tela YeloBeKa
BEJIMKO, CHJIa TOKa HEJOCTAaTOYHA JUIsl cpabaThiBaHWS aBTOMATUYECKOTO BBIKIIOYATENS B IMUTKE MUTAHUS U
YEJIOBEK MOIyYaeT IEKTPOTPABMY BIUIOTH JI0 JIETAIBHOIO UCXO/A.

Takum obpazom, YT obecneunBaeT 3alIMTy YelOBEKAa OT IMOPAKEHHUS DJIEKTPUUECKUM TOKOM U
3alUTY OT MOXKapOB.

Hpunnun neiicteust YT crnepytomuii. [Ipn HOpManbHOM pekuMme paboTHI LENH, KOTAa IOABHKHEIC
koHTakThl YT 3aMKHYTBI, PSAMON TOK OT ()a3HOTO MPOBOJA MPOXOIUT uepe3 marHutomnpoBon YT, 3atem
yepe3 Harpy3Ky, B KauecTBE KOTOPOW BBICTYNAIOT, IOAKIIOYEHHBIC 3JIEKTPONOTPEOHUTENM W BO3BpaIIaeTCs
o0paTHO B CeTh IO HYJIEBOMY IPOBOJHHUKY, Tak k€ depe3 marHurompoBonx YT, mpu 3TOM BennumHa
00paTHOTO TOKa paBHA BEJIMYMHE MPSIMOTO TOKA.

IIpsimoit Tok mpoxojs yepe3 marauTonpoBo YT co3maer B HEM MarHUTHBIN MOTOK, B CBOIO OYEpPElb
OOpaTHBI TOK TaK >K€ CO3/aeT B MAarHUTONPOBOJIE MATrHUTHBIN IOTOK TaKOH JX€ BEIWYMHBI, HO TaK Kak
HarpaBJlieHHe TOKOB IPOTHBOIOJOXKHO, TO W CO3/1aBaeMble UMW MAarHWTHBIE TTOTOKH TPOTHBOIONOXKHEL, T.C.
MarHWTHBIE TOTOKH HAIPaBIIEHBI BCTPEYHO IO OTHOIIEHUIO JPYT K JAPYTY W COOTBETCTBEHHO, MPU PABHBIX
3HAYEHMSIX MPSIMOrO W OOpPaTHOTO TOKOB, YPaBHOBEUIMBAIOT APYr ApYyra, B pe3yibTare 4Yero CyMMAapHBIH
MarHMTHBIA MOTOK B MarHUTOIIPOBO/IE€ PaBEH HYJ0. Tak Kak cyMMapHBI MarHUTHBIA OTOK B MAarHUTOIIPOBO/IE
OTCYTCTBYET (paBeH HYJII0), BO BTOPUYHOI OOMOTKE TOK HE HHIYKTUpYyeTcs. [[oABMKHBIE KOHTAKThI 3aMKHYTHI,
ANIEKTpUYECKas 1IeTb BKIIOYEHA U HAXOAUTCS B HOPMAIBHOM PEXHUME paboThI.

Ecnu B 0JHOM M3 371€MEHTOB 3JIEKTPUYECKOM LIeMTM BO3HHMKAET yTeuka TOKa, TO YacTh JEKTPUUYECKOTO
TOKa HAa4YMHAET MPOTEKaTh MO HEeXelaTeIbHOMY IMpoBoAsmieMy MyTH. IIpu 3TOM, 9acTh TOKa 3JIEKTPUYECKOU
LEeNH, MOCTyMaromas oT (Ha3Horo mpoBojia He OyJeT BO3BpAIATHCS B CETh, & MPOXOMS 10 HEXKEIATEILHOMY
TIPOBOIAIIEMY ITyTH OYJIET YXOAUTH B 3eMiIt0. ClieoBaTebHO, OOPATHEIN TOK, KOTOPBIA OyIeT BO3BpaIaThCs B
ceTh uepe3 marautonpoox YT mo HyneBoMy mpoBoay, OyIeT MEHbIIE IPSIMOTO TOKa, TIOCTYIAOMIETO B CETh,
COOTBETCTBEHHO W BEIMYMHA MPSMOTO MarHUTHOTO IOTOKA CTaHET OOIbIe BETMYUHBI 0OPATHOTO MarHUTHOTO
IIOTOKA, B pe3yJIbTaTe 4ero B MarHutonposoae Y /T cymMMapHBIif MarHUTHBINA TIOTOK YXKe He OyZeT paBeH HYIIIO.

BozHukmmii cyMMapHBI MarHATHBIA TOTOK WHAYKTUPYET SJIEKTPUYECKUI TOK BO BTOPHYHON 0OMOTKeE,
KOTOPBIM HPOXOJs Yepe3 MarHUTORJICKTPUUECKOE pelie MPUBOAUT €ro B padoOTy, a OHO, B CBOIO OYEpelb,
Pa3MBIKaeT MOJABHKHBIE KOHTAKTBI OTKIIIOYas AJIEKTPHUECKYIO LIETb.

VY CTpOHCTBO 3aIIMTHOTO OTKIIIOYEHUS TU(PepeHINAIBHOTO TOKA UIMEET B 00MX0/1e U Jpyrue Ha3BaHUs,
Hanpumep, AudepeHIHaNbHBIA BBIKIIOYATENb, aBTOMATHUECKHH BBIKIIOUATE b AU((EepeHIIHaTbHOTO0 TOKa,
YCTPOHCTBO 3aIIUTHOTO OTKJIIOYECHHUS. TakkKe B pa3IMYHBIX JOKYMEHTaX BCTPEYArOTCsl pasHble abOpeBUATYpHI
nmanHOTO ycrpoiicta, Hanpumep, ABAT B 'OCT IEC 61009-1-2020, BJIT 8 'OCT IEC 61008-1-2020; YT B
CIN 256.1325800.2016; Y30 8 Y3 u CI1 31-110-2003.

OcHoBHbIME XapakTepucTukamu Y T sBisroTes:

- tun. B 3maHnax moryt mpuMmensaTees YT tuma "A", pearupyroniue kak Ha IIEpeMEHHBIC, TaK U Ha
NyJbCUPYIOIIUME TOKH yTeukd, wid tumna "AC", pearupyromue TOJBKO Ha IEPEMEHHBIE TOKH YTEUKH.
HcTouyHNKOM MyIBCHPYIOMIEr0 TOKA YTEYKH MOTYT SIBISTHCS CTHPAIGHBIE MAITUHBI C PETYIATOPaMU CKOPOCTH,
perynupyeMbie HCTOYHHUKH CBETa, IIEPCOHANBHBIE KOMITBIOTEPHI H JIp.

- HOMHHAJIBHBIN TOK - MAaKCUMAJILHBINA TOK 1pH koTopoM Y IT criocoOHO muiuTenbHO paboTaTh, HE Tepss
cBol0 paborocrnocoOHocTh. CTaHAAPTHBIMH, HaWOOJIee YacTO HMCIOJIB3YEeMbIMH 3HAYEHUSIMH HOMHHAJIBHBIX
TokoB Y /[T, UCIONB3yeMBIX B 3JIEKTPOYCTAaHOBKAX JKWJIBIX M OOIIECTBEHHBIX 3Manuil sBisitores: 10, 16, 25, 32,
40, 63A;
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- maddepeHranbHbIA TOK - MUHUMAIBHBIN TOK yTedkH, npu kotopoM YT mpousBeneT OTKIIOYCHHE
aeKTpudeckoi 1enu. JnddepeHnmnansHbIil TOK - 3TO 0JIHA U3 TIIABHBIX XapakTepucTuk Y T;

- HOMHHAJILHOE HaNpsOKEHUE - HalpsDKeHWe ceTd mpu kotopoM Y /[T cnocoOHO mHuTensHO padoTath,
HE Tepss CBOIO pabOTOCITIOCOOHOCTR;

- ponl TOKa (TIOCTOSIHHBIN WITH TIEPEMEHHBIN );

- YCJIOBHBIM TOK KOPOTKOIO 3aMBIKaHHUS - TOK KOTOPBI KPaTKOBPEMEHHO MOXET Bblaepkarh YT no
MOMEHTA I10Ka He cpaboTaeT aBTOMAaTHYECKUH BBIKJIIOYATENb, YCTAHOBICHHBIH IS 3allIUTHI LN OT KOPOTKOTO
3aMBbIKaHUSI.

Bri6op YAT npous3BoauTCs MO CHEAYIOMINM KPUTEPHUSIM:

- 10 HOMUHAJILHOMY HANpPsDKCHUI0 W THIy cetd. HomuHanbHoe Hamnpsbkenwe YT momkHO OBITH
Oounblie MO0 PaBHO HOMHUHATBFHOMY HANpPsDKEHHIO 3aluiaeMoil uM menu. s ogHodasHol ceTH TpedyeTcs
nByxmontocHoe YT, s TpexdazHoi ceTH - 4eThIPEXIIOIIOCHOE;

- Mo HoMHUHATIBHOMY TOKY. Cormacuo [1Y3 ucnonszoBanre YT B rpymImoBBIX JIMHHUSX, HE HMEIOIIUX
3aIIUTHl OT CBEPXTOKa, 0€3 JOMOJHUTENHHOTO ammapara, 00ecleunBaroIIero 3Ty 3alluTy He Jomyckaerca. U3
aroro ciuenyer, uro nepen YJT momkeH cTOATh aBTOMATUYECKHWW BBIKIIIOYATENIb WM JPYrod ammapar c
(hyHKIMEH 3alHuThl OT CBEPXTOKA, IO TOKY KOTOPOTro HeoOXoamMmo BbIOMpaTh HOMHHANBHBINA ToK Y/T. Ilpn
3TOM HOMHUHANBHBIH TOK Y/IT momkeH ObITh Oojbie TUOO paBeH HOMHHAJIHHOMY TOKY YCTaHOBJICHHOTO JIO
HEro ammapara 3amuThl (aBTOMAaTHYECKOTO BBIKIIOYATENS WM JAPYroro ammapara ¢ (yHKIHEW 3alluThl OT
CBEPXTOKA);

- no auddepennuambHOMy TOKy. CTaHAapTHBRIMH BenWduHamH IuddepeHunansHoro toka YT
spisrorest: 6, 10, 30, 100, 300, S00MA. YT ¢ muddepennmansabiv Tokom 100, 300 u 500 MA npuMeHSFOTCS
JUTS 3aIIUTHI OT MOXKapoB, ¢ AuddepeHnnanbHbIMU Tokamu 6, 10, 30 MA - U1 3aIUTH OT TIOPAKCHUS YeIOBEeKa
3IEKTPUUYECKUM TOKOM.
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Pucynok S. Mapkuposka YT

[Ipumensiembie Tunel YT (GyHKIMOHATBHO AOJDKHBI MIPEIyCMAaTPUBATh BO3MOXKHOCTh NPOBEPKH HX
paborocniocodonoctH, npoBepka YT (tectupoBanue) IiIsl KHUIBIX OOBEKTOB IOJDKHA NMPOBOAUTHCA HE PEKe
OJHOTO pa3a B TpPH MecAlla, O 4YeM JODKHA ObITh 3amMCh B HWHCTPYKLUMH IO 3KCIUTyaTallu
NPEeNNPUATUSA-U3TOTOBUTEISL.

VYcranoBka YT, neiicTBYIOIMX Ha OTKIIOYEHNUE, 3aIpeLIaeTCs 1) AIEKTPONIPUEMHHUKOB, OTKIIIOUEHHE
KOTOpBIX MOXET IMPHUBECTH K OMACHBIM IOCJIEJACTBHUSIM: CO3JaHMIO HEMOCPEACTBEHHOW yTpO3bl A >KU3HH
J07ieH, BOSHUKHOBEHHIO B3PHIBOB, IIOXKApOB U T.II.

Jia caHWUTapHO-TEXHHYECKMX KaOWH, BaHHBIX M JyIIEBBIX peKoMeHayeTcs ycTtaHaBinuBath YT ¢
HOMUHAIBHBIM U QepeHIINATBHBIM OTKIIOYAONMM TOKOM 10 10 MA, ecnu Ui HHX BBIIENEHa OT/IelbHas
JUHHS, B OCTAJBHBIX CIydasX, HallpuMep, NpW NPUMEHEHWW OJHON JHWHWUW Ui CAaHUTAPHO-TEXHHYECKOW
KaOMHBI, KyXHHU M KOpHropa, ciaenyer npuMeHsaTh Y /AT ¢ HomuHanbHbIM auddepeHnnanbHbIM OTKIIOYAOIIM
ToKOM 10 30 MA.

Juis omHoxBapTHpHBIX JoMOB Y T ¢ HOMHHANBHBIM nH((hepeHInaTbHBIM OTKIIOYAONIM TOKOM 110 30
MA PpEKOMEHAYETCS MpeayCMaTpHBATh AN TPYIHIOBBIX JHMHHN, MHUTAIOUNIUX IUTEICENbHBIE PO3ETKH BHYTPH
JIOMa, BKJIOYas IOJBAJIbl, BCTPOCHHbIE W IPHUCTPOEHHBIE TapakKH, a TAKXKE B TPYNIOBBIX CETIX, MUTAIOLIUX
BaHHBIE KOMHATBHI, TyIIEBbIE U CayHBI. J{JIs1 yCTaHABIMBAEMBIX CHAPY KU IITENCEIbHBIX PO3eTOK ycTaHoBKa Y AT
C HOMUHQJIBHBIM U} PepeHINATBHBIM OTKIIOYAIOIUM TOKOM 110 30 MA o0s13aTeibHa.

B 3panmsax moryt mpumenatecs Y30 Tuma "A", pearupyoliye Kak Ha I€peMEHHbIe, TaK W Ha
MyJBCUPYIOIINE TOKH MoBpexaeHui, nian "AC", pearupytomiye ToJIbKO Ha IepeMEHHbIE TOKH YTEUKH.

Kak BumnHo u3 xoHctpykiuu YT (ecnu peub wIeT HE O KOMOMHUPOBAHHOM YCTPOMCTBE) B HEM
OTCYTCTBYET 3alllUTa OT CBEPXTOKOB M MpHU JIFOOOH CXeMe ero IMOJAKIIOYEHUs JODKHA OBITh IpeayCMOTpEeHa
00s13aTeNbHAS] YCTAHOBKA aBTOMATHIECKOTO BEIKITIOUATEIIS, JIS 3aIIUTHI, Kak caMoii cetu, Tak 1 Y/IT oT TokoB
MIEPETPy3KHU U KOPOTKOTO 3aMBIKAHUS.

Tarxxke HeoOXxoauma mepuoandeckas mnpoepka padorocmocobHoctd Y/T. Crammapramu [7, 8]
YCTAQHOBJICHO TpeOOBaHME IO HAIMYMIO ycTpoiicTBa npoBepku padotocnocodnoctr YT (kxHonku). IIpoBepka
pabotocmocobrocTH ocymecTBisiercss HaxkatueM kHonku "TECT". Ilpu ee maxatnm B YT MCKycCTBEHHO
CO3/1aeTCs TOK YTE€UKH, YTO JOJKHO MPUBECTHU K OoTKItoueHHIo Y I T.

YerpoiicTBa 32U ThHI OT YroBoro npooosi uian uckpenus (Y3AII)

OyroBon npobOON WNM UCKPEHUEe - OIWH W3 aBAPUUHBIX IOKAPOOIMACHBIX pPEXHMOB B
3JIEKTPOCETSIX.

B oTiuuMe OT KOPOTKMX 3aMbIKaHWW, BO3HHMKAIOIIMKA IPH HMCKPOBBIX M JYTOBBIX pa3psiaax TOK,
OTPaHUYHMBACTCS CONPOTHUBIICHUEM Harpy3KH, Ha KOTOPBIA HE PEarupyroT aBTOMAaTUYECKUAC BBIKITIOUATENH, HO 32
CYET JUTUTEILHOTO BPEMEHH €T0 MPOTEKAHUS, MOYKET IMTPOUCXOIUTH BOCIUIAMEHEHHE H30JISAIIUA TTPOBO/IA.

OnHOW W3 TJIABHBIX NPHYWUH HCKpPEHHUs sBisgeTcs Oonbiroe mepexomnoe compotusieHue (BIIC), B
obuxozae Ha3piBaemoe Takxke "mmoxuMm koHTakToM". Ilpm BIIC Ha mepexoze AIeKTpHUECKOTO TOKa C OTHOTO
MPOBOJIHWKA Ha Jpyroil oOpasyeTcs TMocienoBaTelbHas WIW TapajUieNbHas JJIEKTPUYECKas Iyra MEXIy
MIPOBOJAMH WJIA KOHTAKTaMH.

BIIC wacro BO3HHMKaeT BCIeACTBHE JIe(EKTOB M TOBPESKICHHUH, MPOU3OMICIIINX MPU SKCILTyaTalliH
obopynoBanwus. Hanpumep:

- TIOBPSXJICHMsSI H3O0JSIMM KaOenas TBO3MSAMU, IIypyINaMy, 3aXKUMaMH WM TIPU MEXaHUYECKOM
BO3/ICHCTBUU JIPYTUMHU MIPEIMETaMH;

- MMOBPEKACHUS U30JIALNN Kabesiel rphI3yHaMy U JIOMAIlHUMH KUBOTHBIMH;

- m3710M Kabenst (poBoIa) IpH U3THOAX WITH IIPH ITOCTOSTHHBIX MEXaHUISCKUX BO3JACHCTBHAX;

- CTapeHHE W3OJIAINH, TMOBPESKICHUS OT BO3JCHCTBHS TEMIEPATYpPHI, BIArW, APYTHUX Pa3pyIIAIOIIHNX
(hakTOpOB;

- YXyAIlIeHHe KOHTaKTa U3-32 OCJIa0JIeHUs 32)KUMOB, CTAPEHUS U OKUCIICHHS MTPOBOIOB H T.1.

B noBpexa€HHO Kuiie BOHUKAET MaIIbIiA 3230p, TPOOUBaeMbIi pabOYNM HAIPSHKEHUEM, TIOATOMY TOK
[0 TakOMy KaOemro TPOJOIDKAET MPOTEKaTh, M OCTaéTcs ONHM30K K HOMWHAIBEHOMY 3HAa4eHHWIO, a 3HAYHT,
ABTOMAaTUYECKHIi BBIKIIFOUATENb HA HETO HE pearupyer.
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OcnabneHHbi MexaHuyeckoe NepepasneHHbii HenonHoueHHbii
KOHTAKT nospemgexne kabeno KOHTaKT
xabena

50 &

Pedexr NospemaeHue Mexanuueckoe NospexaeHue CrpyTra meapb u
kabena rpbi3yHamu noBpexaeH1e MK CTapeHne ANOMUHIKR
H30NALMKH WIONAUKK
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ANMsO™MerA

Pl/IcyHOK 6. Bo3amo:kHbIE NPpUYUHBI HCKPEHUS B 3JICKTPOIIPOBOAKE

B 3a3ope BO3HMKaeT AyroBOW paspsiz, CONPOBOXKIAIOUINICA MHTCHCHBHBIM BBIJICIEHHUEM TEIa, 4TO
MPUBOJUT K JaJbHEHUIIEMY Pa3pyLICHUIO H30JSILUHU KaOells 1 ero BO3rOpaHuIio.

[Ipu GonpUIOM TEPEXOTHOM COMPOTHUBICHWH BO3HUKAET MPOLECC LUKIMYECKOr0 00pa3oBaHUs H
raleHusl 3JeKTPUYECKOW AYTH, MPOUCXOAUT 3HAUMUTENBHOE M JUINTENBHOE BBIACICHHE TEIUIOBOM IHEPIHM.
Bo3HUKAIOT [UIMTENbHBIE U YCTOWYHMBEIC TEIIOBBIC PEKUMBI pabOThI SJIEKTPHUYECKHX IIETICH, BCICACTBUE YETO
MPOMCXONT pa3pylICHUE U3OISIAN U 3alIUTHBIX 000JI0YEK, a TAKXKe MOCIeayIolIee BO3TOpaHue.

[lo mexaHW3My BO3HHUKHOBEHUS, pa3MYalOT IMOCIEIOBATENBHBIN JAyroBod mNpoOoi, mapayielbHbIH
JIyTOBOM po0O¥ U AyroBoi MpoOoi Ha 3eMITIO.

L (nuHuKA)

HATPY3KA

N (He#lTpanb)

PE (3azemneHue)

Pl/lcyHOK 7. MexaHu3M BO3HHKHOBEHUS AYIrOBbIX l'lp0606B

[lon mocnenoBaTeNbHBIM OYTOBBIM IMPOOOEM IMMOHUMACTCS DJICKTPUYECKUH MPOOOH H30sIUMu (MiIH
BO3AYIIHOTO MPOMEXKYTKa), MPH KOTOPOM TOK MPOTEKaeT uepe3 Harpys3kKy uemnu, 3ammumaemont Y3JIIT.
[ocnenoBaTenpHBIN TyroBoil MpoOOi BO3HUKAET, MPEXIE BCErO, B pe3yibTaTe IMOBPEXKICHHS MPOBOJA HIIH
MOTEpY KOHTAKTa B IOCIIEIOBATEIBHOCTH C HATPY3KOH. B 9THX cilyyasx, BeTMUMHA TOKa MEHbIIIE, YeM paboumii
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TOK, U aBTOMaTHYECKHE BHIKITIOYATENN MM BBIKIIIOYATENN TU(PPEPEHIINATEHOTO TOKA HE CIIOCOOHBI OTPEICIIUTh
HEUCIIPABHOCTh U OTKIIFOYWTH 3AIIHUIIAEMYIO [ETIb.

MapannenbHbIA AYroBon Npobom - 310 mpoboii, mpr KOTOPOM TOK HPOTEKAET MEXKY aKTHBHBIMH
MIPOBOJTHUKAMH, MapajieNIbHO IeMd Harpy3ku. [Ipo0Ooi cOnmpoBOXKIACTCS MOSBICHHEM 3JICKTPUYECKON JIyTH,
CTMOCOOCTBYIOICH 3aMBIKAHHIO MPOBOJHHUKOB. BenWuynHa TOKa TpU MapajuieIbHOM Mpo0Oe OmpeneNseTcs
MOJTHBIM COMPOTHBIICHUEM LieNH. B 3aBUCHMOCTH OT TOTO, KaKOH HOMHHAJBHBIA TOK MMEET aBTOMATHUCCKHIA
BBIKJIIOYATENb, MPOUCXOAUT (WK HE MPOMCXOAUT) OTKIIoueHue Ienu. [Ipu 3arpyOjeHHOW ycTaBKe TOKa
cpabaTbIBaHHs aBTOMAaTHYECKOTO BBIKIIIOYATENSI OTKITFOYCHUE TISTTH TPOUCXOIHUT C 3aACPIKKOM.

[dyroBon npoGon Ha 3eMMK - 5T0 MPOoOOi, MPH KOTOPOM TOK MPOTEKAET MEXIY AKTHBHBIM
MNPOBOJHUKOM H 3eMjieii B PE3YJIbTAaTC 3aMbIKaHUA (ba3HOFO IMPpOBOJHHWKA Ha 3CMJII0 WJIM Ha 3J3JICMCHT
3JIEKTPUYECKHU CBSI3aHHBINA C 3eMJIEH.

YctpoucTtBo 3awmTtbl oT ayroBoro npo6osi (Y3AI) - HoBbil kiacc amnmapaTtoB 3alluThI
BHCKTqueCKOﬁ CCTH, HPEHHa3HaquHBIﬁ, B OTJIMYUC OT APYTUX BHUAOB SJICKTPUYCCKHUX 3alIUT, UCKIIOYUTCIIBHO
JUTSL TIPEY TIPS ACHUSI B TIPEAOTBPAIICHIS TIOXKAPOB, BOSHUKAIOITUX U3-3a TYTOBOTO MPO00s (MCKPEHHUS).

HexotopsiMu pa3paboTuMKaMK 3TUX H3JEIUN MPUMEHSETCS TakKe TepMUH "YCTPOWCTBO 3aIUTHI OT
nckpernus” (Y3Uc).
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Pucynoxk 8. IlpuMepsbI ycTpoiicTB 3allIUTHI OT AYTOBOI0 PO00s Pa3JIMYHBIX POU3BOAUTEIEH

Y3111 HOCUT UCKITIOYUTETHHO IPOTUBOIIOKAPHOE Ha3HAYCHHE.

OcHoBuo#l 3amaueit Y3/II1 sBisieTcs CBOEBPEeMEHHO pacIio3HATh BO3SHHUKHOBEHHE I0KAPOOIACHOTO
HCKPEHHSI U OTKIIIOYUTH 3aIUIIAEMYIO dJIEKTPUIECKYIO HEMb.

VY3I1 cxkoHCTPYHpOBAaHO TakK, YTOOBI OMPEAETUTH MOSBICHHWE IYTOBOTO (MCKPOBOTO) paspsaia H
IIpepBaTh KOHTYp €u€ Iepea TeM, Kak SHEpPrus B MECTe HEHCIIPABHOCTU JOCTUTHET 3HA4YCHUH, BEAyIIUX K
BO3HMKHOBEHHMIO IIOXKapa.

VY311 obecrieunBaeT aBTOMATHYECKYIO JUATHOCTHKY KOHTPOJHUPYEMOH SIEKTPUYECKON IeH W TMpH
BO3HMKHOBEHHMH UCKPEHMS OTKJIIOUYAeT €€ OT 00IIeH MUTAroEeH CeTH.
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Taxum 006pa3om, IIeTb IPUMEHEHHSI 3TUX YCTPOMUCTB - 3TO MPEAYIPEKACHNUE MOKAPOB, BOSHUKAIOIINX B
MTOMEIIEHHX, 3aHUAX U COOPYKEHHUSIX TI0 MPUIMHE HEHCIIPABHOCTH 3JIEKTPOOOOPYAOBaHUS, TPOSBISIONICHCS
B BHJIE TyTOBOTO MP0o00s (MCKPEHU).

BonpmmacTBO Y311 HCMONB3yIOT CXOKHME MPHHIMIIEI OOHAPYKEHUS TMOKapOOIAaCHOTO WCKPEHUS B
CETH. YCTpPOMCTBO aHAMU3UPYET COBOKYNMHOCTH NapaMeTPOB TOKa M HAIMPSDKEHUS CETH, XapaKTEPHBIX IS
UCKPEHUs: BETHUYUHY, (HOpMYy, MOJISIPHOCTh, MPOIAOKUTEIBHOCTE U TEMII CICAOBAHMS CKAaUYKOB. DTH CKaykd H
narot uH(opMmanmio, obOpalaTbiBacMyr0 MonyjieM o0paboTrku curHanoB B coctae Y3/III. Benuuuna
MIOJIyYEHHOTO CUTHaJla CPaBHMBAETCS C 3aJaHHBIM 3HAUEHHEM W NPHU KaKJOM MNPEBBIIMICHUH 3TOTO 3HAYEHHS
MI0/IaeTCsl UMITYJIbC PErHuCcTpUpyeMbI HakomuTeneM. Ilpu 1ocTHKEHHH B HAKOIMUTENE YCTaHOBJIEHHOTO YHCIIA
HMITYJIbCOB 33JJaHHOTO YPOBHS MOAPSA (GOPMHUPYETCS CUTHAJ, OTKIIOYAIOUINN 3aIIUIIAEMYIO JINHHIO.

Baxnoit xapakrepuctukoit Y3/II1, sBaseTcs MOMEX03alUIIEHHOCTh, T.€. OTCYTCTBUE HEXKEIATEIBHBIX
(moxHBIX) cpabaThIBAaHWN TPH BKIIOYCHUHM B 3alIMIIAEMYI0 LENb Pa3IMYHBIX AJIEKTPONPUOOpPOB, HANpUMED,
MbIIECOCa, WCTOYHUKA THTAaHUS C DJJIEKTPOHHOW KOMMYTAIWeW, [BHUTaTelsl KOHJEHCATOPHOTO IIycKa,
3JIEKTPOHHBIX PETYIATOPOB (THPUCTOPHOTO THITA) CHIIBI CBETA, (DIyOPECIICHTHBIX U TAIOT€HOBBIX JIAMII, a TaKKe
"HOPMAJIBHO HCKPAMUX" PYUYHBIX 3JIEKTPOOBITOBEIX HHCTPYMEHTOB C JBHTATEISIMH KOJUIEKTOPHOTO THIIA
HCKPEHNE B KOTOPBIX ABIISIETCS TOIYCTUMBIM, HAllPUMEp JIPEIb.

CrouT OTMETHTh, 4YTO OTAEIbHBIE JIIEKTPHUUECKHE YCTPOHCTBA CAMH MOTYT TI€HEpHUPOBATh
BBICOKOYACTOTHBIE M CpEIHEYacCTOTHBIE IOMEXH, KOTopble OymyT pacno3HaBaTbes Y3/III Kak HCTOYHHMK
uckpenus. Hampumep, TupHCTOpHBIE perynaropsl ¢ (a3oBbIM yNpaBiICHHEM 0€3 IMOMEXONOJaBISIOMINX
(WIBTPOB; pa3NUYHbIE YCTPOICTBA, TCHEPHPYIOUIME BBICOKOYACTOTHBIE IOMEXH IOBBILIEHHOTO YPOBHS,
CYILLIECTBEHHO IPEBBIIIAIOIINE HOPMBI Ha MoMexosmuccuioo. [IpM HamMuMum nepedyuciIeHHBIX YCTPOWCTB,
MPUXOANUTCS MO0 OTKa3bIBaThCsl OT mpuMeHenus Y3/II, yBenuuuBas pUCKH BO3TOpPaHUH OT MCKPEHUs, OO
orkimouath Y3/III Ha Bpemsl UCHONB30BaHUSA YCTPOMCTB, SIBIAIONIMXCA T€HEpaTOpaMH BBICOKOYACTOTHBIX U
CPEIHEYaCTOTHBIX MOMEX.

OcHoBHbIME XapakTepuctukamu Y311 apnstorcs:

- HOMHHAJBHBI TOK - MakCUMaJbHBIA TOK mpu KotopoMm Y3/II cmmocoGHO anmuTensHO paboTaTh, HE
Tepsisi CBOIO PabOTOCIOCOOHOCTh. B OCHOBHOM BBINYCKAIOTCS B IATH MOJU(UKALUAX, B 3aBUCUMOCTH OT
HOMHHAJIFHOT'O TOKa: 16, 25, 32, 40, 63A;

- HOMHHAJIBHOE HalpPsHKCHUE - HAIIPsDKeHHE ceTd mpu kotopoM Y3II ciocoOHO mmTensHO padoTars,
HE Tepss CBOIO PabOTOCIOCOOHOCTS;

- YCIIOBHBIN TOK KOPOTKOT'O 3aMBIKaHMsI - TOK KOTOPBIN KpaTKOBPEMEHHO MOXeT Boiaepxkars Y3l no
MOMEHTa IT0Ka He cpaboTaeT aBTOMAaTHYECKUH BBIKIIIOYATENb, YCTAHOBICHHBIH IS 3allIUTHI LEMH OT KOPOTKOTO
3aMBIKaHUS.

4 2308~ 50Mu '
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1 - U3rOTOBUTEND; 2 - MOJIETh; 3 - HOMHHAJILHOE HANPsDKCHHE; 4 - 9acTOTa; 5 - HOMHHAIBHBIN TOK; 6 -
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YCIIOBHBIN TOK KOPOTKOTO 3aMBIKaHUSI; 7 - CXeMa MOJKIIOYCHHUS; 8 - cXeMa WHAWKAIIUHA COCTOSHUS TprOopa
Pucynok 9. Illpumep mapkuposku Y311

Bri6op Y3111 mpon3BoanTCs 1O CIEAYIONINM KPUTEPHUSIM:

- [0 HOMUHaJbHOMY HampspkeHuto. Homunansnoe nampspkerne Y3/I1 momkHo ObITh Gonblie 6o
PaBHO HOMHMHAJIBHOMY HAIPSKEHUIO 3aIMINAEMON UM LIEIIH;

- 10 HOMHMHaJIbHOMY TOKy. Y3JII He 3amuimaer >JIeKTPUUYECKYIO CETh OT MNEPErpy3KH U TOKOB
KopoTkoro 3ambikaHus. [loaromy mepen VY3/III nomkeH CTOATh aBTOMAaTMYECKUI BBIKIIOYATENb WM APYTOH
anmapar ¢ (yHKIHEH 3alUThl OT CBEPXTOKA MO TOKY KOTOPOTO0 HEOOXOJMMO BBIOMPATh HOMHHAIBHBIA TOK
V3AI1. Tlpu stom HOMmMHaNBHBIH TOK Y3/l momkeH ObITh Oonblie MO0 paBeH HOMUHAIBHOMY TOKY
YCTaHOBJIIEHHOTO JO HEro armapara 3alluThl (aBTOMaTHYECKOTO BBIKIIOYATENS WIM APYroro ammapara c
(yHKIHEH 3alUTHI OT CBEPXTOKA).

Taxxke npu BbiOope Y3/II cnemyer oOpaTuTh BHHMaHWE Ha HanWdue QYHKIUA TPOBEPKH
pabotocmocobHOCTH ycTpoiicTBa. Hekoropble mnpoms3BoauTenu ocHamaoT Y31 KHOMKOW MpoBepKH,
OTJEJIbHbIE IPON3BOAUTEIN B KOMIUIEKTE C YCTPOMCTBOM ITOCTaBIIAIOT CPEACTBO KOHTPOJIS B BUIC AaBTOHOMHOM
BWJIKH, ITO3BOJISIIOIICH HMMUTHPOBAaTh HCKPOBBIE paspsiiabl, X TaKUM 00pa3oM OCYLIECTBIATH KOHTPOJIb
(YHKUMOHUPOBAHMS M3MAENHS M ONpelesieHHEe 30Hbl €ro JeHCTBUS, 4YTO SBISETCS HECOMHEHHBIM
MIPEUMYILIECTBOM TaKUX aIllapaToB.

Pucynox 10. Ilpumep Y3III B koMILIEKTe €O CPeICTBOM KOHTPOJISI 30HBI (DYHKIIHOHUPOBAHUS

Ycranoska Y3/l B TpynmoBBIX CETSIX TMHTAHASA CHCTEM IIPOTHBOIIOKAPHOW 3alUTBI W B
JJIEKTPOYCTAHOBKAX MEAWIMHCKOTO Ha3HAYEHWs, MOAACPKUBAIOIINX JKU3HEEATSIFHOCTh OONBHBIX, HE
JIOIy CKaeTcsl.

VY311 sBnsercs emie OgHUM BHIOM 3aIlUTHI dJIEKTpHUeckux mereid. OHO He 3ameHsieT co0oil npyrue
anmapaThl 3alUThl U HE OTMEHSET HEOOXOIWMOCTH MPHMEHEHUS B AJNEKTPUYECKHUX IEeTsIX aBTOMATHYECKHX
BBIKJTIOYATENCH U YCTPOICTB 3alIUTHOTO OTKITIOYCHUS AU PEPEHITNATEHOTO TOKA.

VY31l pexomMeHAyeTCs yCTAaHABIMUBATH B OTACIBHBIX TPYNIOBBIX JIMHUAX HHUTAHUS OCBELICHUS U
LITETNCETbHBIX PO3ETOK MOCie Apyrux anmnaparos 3amuTsl (AB, YT).

VYcranoBka VY3/IIl 3ampemaercs B JUHUSAX CHCTEM IIPOTUBOIOXKAPHOM 3alUTBl, a TaKxke
3JIEKTPONPUEMHHUKOB, OTKIIIOUYEHHE KOTOPBIX MOXET IPUBECTH K OIMACHBIM IOCIEACTBUSAM: CO3/aHUIO
HEIMOCPEICTBEHHON YTPO3bl ISl )KU3HU JIF0/IeH, BOSHUKHOBEHHIO B3PHIBOB, ITOKAPOB U T.1.

YecerpoiicTBa 3amuThl 0T nepenanpsixenus ceru (Y3II)

Hepenaz[m HAIpsOHKCHUA B SHCKTpH‘ICCKOﬁ CeTH SIBJISIIOTCS OOHON M3 OCHOBHBIX IIPpUYXUH BbIXOJAa M3
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CTpPOS DIEKTPUUYECKUX MPHUOOPOB, MPUBOAALINX B OTAEIBHBIX CIy4asx K moxapy. OcoOEHHO OCTpO BOIIPOC
3aIIUTHl BJEKTPONPHUOOPOB OT TEPEnafoB HAMPSIKEHHS CTOUT B JKWIJIBIX MHOTOKBAapTHUPHBIX JOMax CTapou
ITOCTPOMKH, & TaK )K€ YACTHBIX KHIIBIX JOMaX MOJKIOYECHHBIX K CTAPBIM JIMHUSM JJIEKTpOIEpesay.

YCTpPOMCTBO 3aWMTbl OT NepeHanpsi)KeHUs UNu pesie HanpsKeHUs! - JTO anmapar 3aliuThL,
OCYILECTBIISIFOIIUI HETPEPBIBHBIA KOHTPOJIb BEIMYMHBI HANPSDKEHHUSI IMHUTAIOIIEH CeTH C LENbI0 00ecreueHHs
OTKIJIFOUEHMSI Harpy3KHU B ClIydae BbIXO/a 3HAUYCHUS HANPSHKEHUS 32 YCTAHOBIICHHBIE MPUAECTIBL.

Pucynoxk 11. IIpumepsl yCTPOHCTB 3a1UMTHI OT NepPeHANPSIZKeHUs] Pa3JIHYHbIX IPOU3BOAUTEICH

Hasnauenne Y3II 3axmrouaeTcss B 3amuTe 3JIEKTPOOOOPYIOBAHHS OT IEPENagoB HANPSIKEHHUS CETH
KOTOpBIE MOTYT BO3HUKHYTD B CIIEJICTBHE Pa3NUYHBIX (DAKTOPOB TaKMX Kak OOpBIB HYIIA, IepeKkoc (a3 u T.1.

Kax mpaBumo, Y311 cocTouT u3 1ByX OCHOBHBIX OJIOKOB: M3MEPUTENHHOTO W NCTIOTHUTEIHHOTO.

[Ipu momaue na Y {1 HanpsDKeHUS N3MEPUTENHHBIN OJIOK ONpeerseT ero BenuanHy. Eciim n3smepenHoe
3HAaUCHHE HANpSHKCHHUS DJIEKTPOCETH HE BBIXOIUT 3a YCTAaHOBJEHHBIH B HACTPOWKax IWAara3oH 3HAYCHHH
M3MEPUTENbHBIN OJIOK IMOJaeT CUTHAJI Ha MCIIONHUTENLHBINA OJIOK (pere) KOTOPBIA 3aMBIKaeT CHIOBOM KOHTAKT,
BKJIFOYAsl TEM CaMbIM Harpy3Ky B CETb.

Taxum oOpazom, Y/II1 ocymiecTBiser HENpPephIBHBIA KOHTPOJIb HAMPSHKEHUS 3JIeKTpoceTu. B cirydae
CHUKCHUS HAIIPSKCHUS HUXKE YCTAHOBIEHHOTO MOPOTa WM MOBBIIICHUS BBILIE YCTAHOBIEHHOTO B HACTPOHKAX
Mopora M3MEpHUTENIbHBIA OJIOK MTHOBEHHO MOJAeT CUTHaJl Ha HCIIOJHHUTENBHBIH MeXaHW3M (pejie) KOTOPBIH
OTKJIIOYAET 3JIEKTPOYCTaHOBKY OT ceTd. [locie BOCCTaHOBIEHHWS 3HAUYCHHSI HAMPSDKCHHSI JO JIOIYyCTUMOTO
3HA4YEHUS], U3MEPUTEIbHBIN OJIOK Yepe3 YCTAaHOBJICHHYIO B HACTPOHKAaX BBIAEPIKKY BPEMEHH TMOJAaeT CUTHAT Ha
HMCHOTHUTEIbHBIN MCXaHH3M, KOTOpBIﬁ BHOBDL BKJIIOYACT HArpysKy.

CyIIeCTBYIOT CIICIYIOIINE TUITHI pejie HApsHKESHUHH:

- TIO TUITY 3JIEKTpOceTH: oHO(a3HBIe U Tpexha3HbIe;

- mo cnoco0y YCTaHOBKH: CTaliOHapHble H TmepeHocHble. [Ipum ycranoBke Y3II Bo BBOgHOM
AIEKTPOIUTKE O0ECTICUNBAESTCS 3aIUTa BCEH DIEKTPOCETH M BCEX DIIEKTPONPHOOPOB, MOAKIIOUEHHBIX K HEMH.
[lepenocupie Y311 mpuMeHsIOTCS, KOT/Ia €r0 YCTAaHOBKA B MIMTKE 3aTPyAHEHA WM HEOOXOIMMO OOECIeYHTh
0CO0BIE HACTPOUKH 10 HATPSIKEHHUIO CETH ISl KOHKPETHOTO 3JIEKTPO0OOpY TOBaHUSL.

B Hactosmiee Bpemsi CYIIECTBYIOT YCTPOHCTBAa 3allUThl OT MEPEHANPSIKEHUS ¢ KOMOMHUPOBAHHOW
3aIlIUTOM, TaK HA3bIBAEMbIE BOJBT-aMIIEPHBIC pelie, KOTOPhIe KOHTPOIUPYIOT KPOME HANPSKEHUsS CETH, €Ille U
TOK B CETH, 3allHIlas TeM CaMbIM CETh, KaK OT IIEPENajoB HAMpPsDKCHHs, TaK W OT TMEPErpy3Ku, T.c.
JOINIOJTHUTCIIBHO BBIIIOJIHACT (I)YHKHI/IIO OrpaHUYUTECIIA MOIITHOCTH.

HeoOxonumo 3HaTh, YTO BOJBT-aMIIEPHOE pejic HE OOCSCIECUMBACT 3alIUTY CETH OT KOPOTKOIO
3aMBIKAHHS M HE MOYKET 3aMEHUTH COOOH aBTOMATHYECKHI BLIKIIOYATEb.

Baxxnoit xapakrepuctukoit Y3l sBisieTcs HOMUHATBHBIN TOK.

HomMuHanpHBIA TOK - 3TO TOK, KoTOopbii Y3II cmocoOHO mpormyckarh depe3 cedsi B TeUCHHE
JUINTEIPHOTO BPEMEHH COXpaHssi TpPU OTOM CBOK paborocnocoOHOCTh. CTaHmapTHRIMH, HamOoJee
pacrpocTpaHEeHHbIMU 3Ha4€HUAMH HoMuHanbHOro Toka Y311 sstores: 10; 16; 25; 32; 40; 50; 63 A.

Homunaneaeii Toxk Y3II ompegensercs mo CyMMapHOMY TOKY HArpy3KH WM MOIIHOCTH BCEX
AIEKTPONPUOOPOB, MOAKIIOYAEMBIX B 3aIUIIIAEMYIO CETh.

[MomyunB paccunmTaHHOE 3HAa4YCHHWE TOKa, BbiOMpaem Y31 ¢ OmmkaidmmM OONBIIUM CTaHIAPTHBIM

09.04.2026 Cucrema TAPAHT 45



MeTogunyeckune pekoMmeHaaunn no opraHn3auunm ﬂpO(*)I/IﬂaKTI/IKVI noXxapos OT 3ﬂeKTp0060pyﬂ,OBaHI/IF| B XUIbIX N

3HaYeHHEM HOMHUHAJILHOI'O TOKA.

Heob6xoammo yuuteiBath, uTo Y311 He 3amuImaeT 3JeKTPOCeTh OT TOKOB MEPETPY3KU U TOKA KOPOTKOTO
3aMBIKaHUs, T03TOMy camo Y 3II monKHO OBITH 3aIUIIEHO OT HUX YCTAaHOBJICHHBIM IOCIIEIOBATEIIHEHO ¢ HUM
AaBTOMAaTHYEeCKUM BbIKIIOYaTeneM. [loaromy HommHambHBIN TOK Y3II HeoOXOAMMO NMPUHUMATH HCXOIS U3
HOMHHAJIFHOTO TOKa aBTOMATWYecKOro BhIKIModarens. [lpm srom HoMuHanbHBIM TOK Y3II momkeH OBITH
0oJIBIIIe WM paBeH HOMUHAIIEHOMY TOKY YCTaHOBJIEHHOTO JI0 HETO aBTOMAaTHYE€CKOTO BBIKITIOUATEIIS.

V3II MoryT UMETh HECKOJIBKO HACTPOEK:

- ycraHoBKa mopora cpabareiBanus Y3II mo makcumaneHOMy 3HaueHWto HampspkeHus (Umax) -
YCTaHABIMBACT MAKCHUMAJIbHO JAOMYyCTHMOE 3HAYCHUE HAMPSKEHUS DIEKTPOCETH, MPEBBIIICHHE KOTOPOIO
MPUBEET K OTKJIIOUCHUIO HATPY3KU;

- ycraHoBKa mopora cpabarbiBanusi Y3Il mo MuHUManbHOMY 3HaueHHIO HampspkeHus (Umin) -
YCTaHABIMBACT MUHUMAJIBHO JOIMYCTUMOE 3HAUCHUE HATPSDKCHUS DJICKTPOCETH, CHIDKCHHUE HAIPSHKCHUS HIDKE
JTAHHOTO 3HAYCHIS MPUBEIET K OTKIIOYCHHUIO HATPY3KH;

- YCTaHOBKa BPEMCHH 3aJCP)KKH BKIIOUCHHUS - Bpems, depe3 kotopoe Y3II, mocime OTKIIOYeHUS
Harpy3Kkd, TOBTOPHO €€ BKJIIOYUT TIPW BOCCTAHOBJICHWHM 3HAYCHHS HANPSDHKEHUS CETH B YCTaHOBIICHHBIX
npenenax. Bpems 3aepKKu BKIFOUEHUS AJIEKTPOIIPHOOPOB BHIOMPAETCS B COOTBETCTBHH C PYKOBOACTBOM IO
SKCIUTyaTallHH.

Hummarop S oammme o
MOOKIIYMe A

BEJIHNYeHHAA 4 5 5

220B

IHTAHHA peje.

4
HATPYIKH. 507w ’ ’ ? ?

Brxmiouarens xomTpona - 7 KBT !Io!g!; N

MAKCHMAJILHOTO HAMPAKeHHA .

BKA,
HATPY3KH .
Tpexpaspanmnrit
Brixnrowarens xorTpona . BbiKN, HHIHEATOP.

MHHHAMAJBHOTO HANPAFEeHHA.

Umax
Umin

Texn{c) Umin(B) Umax(B)
Perynarop aapepxkn ‘ I
BpeMeHH ABTOMATHYUECKOIO el 1**
BEJIIOYeHHAA NOCTIe ABAPHH. 220 280

Peryaarop MummManss0r0
HANPAXEHAA OTKIOYMeHAA.

Pe TYJAATOP MAKCHMAITBHOTO
HATpA¥eHHA OTEJIINYTeHHA.

RHG:M:M:I:I NoOKJIHNYeHHA
HATPY3KH

Pucynok 12. Ilpumep MapKHPOBKH YCTPOIiCTBA 3a1UTHI OT NepeHanpsizkeHus1 (peJie HANPSIsKeHusl)

KomnuecTBO u cnocoObl HACTPOWKHM MOTYT OBITH pa3ziuyHbl Ui pasHbix THNoB Y3II. OObruHO,
HacTpoiika Y3II ocymuiecTBiseTcs: ¢ MOMOIIbIO TOBOPOTHBIX PETYIUPOBOYHBIX pyUeK.

CpaBHEHHE anmnapaToB 3alUThI JIEKTPUUSCKONM CETH MO OTKITFOYAIOIICH CITIOCOOHOCTH

PaccmoTpum pasHuily B paboTe WM BO3MOXKHOCTSIX OTKJIIOYCHHS PA3IUYHBIX ammapaToB 3allUThI
JMeKTpUYeCKUX Ieneil. B Hacrosmee BpeMms, €CThb MHOIO KOMOMHHMPOBAHHBIX YCTPOMCTB 3aIIUTHI
ANEKTPUIECKUX CETEH, T.e. COBMEUIAIONINX B ceOe HECKOJIbKO 3aIIMTHBIX QYHKIHMHA. 371€Ch Mbl PACCMOTPUM He
KOMOMHHMPOBaHHbIC AIIIapaThl 3aLUTHI, BHIIOIHAOLINE TOIBKO OAHY (DYyHKIIHIO.

[IprunHamMK OXkapoB OT IEKTPOYCTAHOBOK MOTYT SIBIATBCS: KOPOTKOE 3aMBIKaHUE, TIEPETPY3Ka, TOKH
YTEUYKH, TyTOBBIE IPOOOH (MCKPEHHE), TepeHAIPsHKEHHE.

Jist 3aIMThl 3JIEKTPUYECKUX CETEH, B HACTOSIIEE BPEMsl, SIBISIOTCS O0S3aTENbHBIMU K MPHUMEHCHHIO
AB u YIT. Ot annapaTsl 3apeKOMEHA0BAIN ce0sl KaK HaJAeKHbIE U 3()(EKTUBHbBIE CPEACTBA MPEAOTBPAILCHHS
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[I03KapOB OT AJIEKTPOYCTAHOBOK.

AB 3ammmaer 31eKTPUYECKYIO0 CeTb OT TOKOB KOPOTKOTO 3aMBIKAHHSA M TEPETPy30K dIEKTPHUECKON
CETH.

VAT 3amumaeT 31eKTPUIECKYIO CETh OT M0KAPOB B PE3YJIbTATE BOZHUKHOBEHHSI TOKOB YTCUKH.

Crenyer OTMETUTh, YTO B HACTOSIILIEE BPEMSI 3aIIUTY OT MHOTHX HETaTHBHBIX (PaKTOPOB, BHI3BIBAFOLINX
BO3TOpaHUE B DJJNEKTPUUECKUX CeTsX, BMecTe ¢ mnpumeHeHueM AB u VT, oTwactu pemaior
OPraHM3aLMOHHBIMU MEPONPUATHAMH, IPOU3BOIUMBIMU Ha dTale NPOEKTUPOBAHMS dIEKTPUUECKUX CETEH, IIpU
WX MOHTaXX€ W IPH IKCIUTyaTalWH. VCcHoib3yloTCsl Takue Mephl, Kak 3a3eMiIeHHe, yKiaaka kalens B Kopooa,
YBEJIMYEHHE PACCTOSHUSA MEXAY INPOBOAHMKAMM, NMPUMEHEHHE CIEHUAIBHBIX COEAMHUTENBHBIX YCTPOWMCTB
(KIeMMHBIX KOpPoOOK © J1p.) W T.A. nus 3ammrel OT MEperpy3oK MPOU3BOIAT MpPaBWIBHBIA pacyer
3JEKTPUUECKUX CETEN U HATPY3KU.

Omnako AB w YAT wusHauansHO He ObUIM TpeAHA3HAUSHBI JUIS PACIO3HABAHHWS HWCKPEHHUS U
OTKIIIOYEHHS LIENU B Ciy4yae ero mosiBieHus. Mckpenue He pacnosnaercs AB wmmum YT, mockombky mpu
WCKPEHHUH He TIPOMCXOIUT HU YBEITMYEHNE CPEHEr0 3HAYCHHS TOKA B LM, HU €r0 yTeuKa Ha 3EMITIO.

IIpu mociemoBaTeIbHOM HCKPEHWH TIOJTHOE COMPOTHBIICHHE 'TIOXOTO KOHTAKTa" yMEHBIIAEeT TOK
HAarpy3kd W JEPXKUT 3TOT TOK HMXe mopora oTkiodeHHs AB. COOTBETCTBEHHO, 3TH CPEICTBA 3alUTHI OT
HETaTUBHOTO AEHCTBUS BBICOKOTO 3HAUCHMS TOKa He cpabaThiBaioT. llpy mapaiienpbHOM HCKPEHHH MEXIY
(hazoit 1 HEUTPAITBFHBIM MTPOBOIOM TOK OTPaHHMYEH TOJTHBIM COMPOTHBIICHNEM Iien u cpabaTeiBanne AB u YT
3aBHCHT OT CTENIEHU UCKPEHUs, OJHAKO B IIOJHON Mepe HE rapaHTUPYETCS.

COOTBETCTBEHHO, PELICHUE 3a/laud PACIO3HaBaHUs HCKPEHHS W OOeCleueHHs 3alluThl OT MOXAapoB,
BBI3BaHHBIX MCKPEHUEM, JOJDKHO OOECTIeYMBATHCS HOBBIM THUIIOM YCTPOMCTB, (PYHKIIMOHAJIBHO M TEXHHYECKH
OpPUEHTHPOBAHHBIMM Ha TaKylo 3ajady. TakuM ycrpoicTBoM siBisiercs Y 3/I1.

V3AI1 3amumaer >IEKTPUYECKYI0 CETh OT TI0KapOOMAacHOTO MPOSIBICHHS JyroBoro mpobos

(uckpenus).

Eme omauM QaktopoM, KOTOPBII MOMET NPUBECTH K IOXKApy OT BIIEKTPOYCTAHOBOK, SIBIISIOTCS

KoJeOaHUsl HampsDKeHHS dIeKTpudeckoil cetu. llpuyem,

HaNpsDKEHUE, TaK U IOHIKCHUE HAIIPSKCHMUS.
AB, YAT, Y3II He 3amumaroT 3IeKTPHIECKyI0 CETh OT OMACHBIX KOJIeOaHWN HAIPSDKEHUS CETH. DTy
3agavy Beinonsser Y311
V3II 3amuimaeT 37eKTPHUECKYIO CETh OT KoJIeOaHuil HapsHKEHUS, KOTOPbIE MOTYT IIPUBECTH K BBIXOLY
U3 CTPOS HIEKTPOIIPUOOPOB U UX BOTOPAHHIO.

(I)YHKLII/IOH&HLHBIG BO3MOKHOCTH aMIiapaToB 3alUThI SJICKTPUYCCKUX CETeH.

OITIACHOCTh MOXXET HCCTH KaK ITOBBIINICHHOC

Tabnuua 2
DOYHKIHOHATbHBIE BO3MOKHOCTH ANMAPATOB 3AIIUTHI JIEKTPHYECKUX CeTel
ABapuiiHbIit Anmnapar 3a1uThl
peKUM o . N N
ABTOMAaTHYECKUN Y cTpoicTBO 3alIUThI YcrpolicTBo YcTpolicTBO
BEIKITIOUaTeNb (AB) mddepeHanTbHOTo 3alUTHI OT 3alUTHI OT
toka (YIAT) JTyTOBOTO TiepeHanpsoke-
mpo6os (Y3II) aus (Y3I1)
Kopotkoe OO0ecrieunBaeT 3anIUTy He oGecrieunBaet He He
3aMBIKaHUE 3aLIUTY o0ecrieunBaeT obecrieunBaeT
3aIUTY 3aLIUTY
[Teperpy3ka OO0ecnieunBaeT 3aIIATy He obecrieunBaer He He
3aIUTy obecrnieunBaeT obecrieunBaeT
3aIUTy 3aIUTy
VYTeuka Toka He obecneunBaer 3amuty | OOecneunBaeT 3alIUTy He He
obecrieunBaeT o0ecrieunBaeT
3aIIUTY 3aIUTY
HyroBoii mpoboit | He obecrieunBaet 3ammury He oGecrieunBaet Ob6ecrieunBaeT He
MOCIIEI0OBATEINb- 3aIUTy 3aIUTy obecrieunBaeT
HBII 3aIIUTy
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Hyrosoii npoGoit He B nonuoit mepe He obecnieunBaer ObecneunBaer He
napajuleabHbIN o0OecneurBaeT 3aluTy. 3alUTy 3aIUTY o0ecrieunBaeT
Moxer cpaboTath 3amuTy
CJIMIIKOM ITO3HO
(Ipu orpaHUYEHHOM TOKE
K3)
Hyrosoii mpoOoi He B noxnoit Mepe He B nmonHoit Mmepe ObecneunBaer He
Ha 3eMITIO o0ecrneurBaeT 3alIuTy. o0ecrieunBaeT 3alIuTy. 3aIUTy o0ecrieunBaeT
Moxer cpaGorars Mo:xeT He cpaboTaThb 3amuTy
CJIAIITKOM TTO3HO (IIpH IMITyJIECHOM
(TIpu OrpaHUYEHHOM TOKE | XapaKTepe UCKPEHHs)
K3)
[Tepenaapt He oGecrieunBaet 3amuty He o0ecrnieunBaer He Oo0ecrieynBaet
HaIpPsOKEHUS 3aIUTY oOecrieunBaeT 3aLUTY
3aLUTY

W3 Tabnuubl 2 BUIHO, YTO HU OJUH U3 alllapaToB 3aIlUThI HE 3aIIUIIACT JICKTPUIECKYIO CETh OT BCEX
BO3MOKHBIX aBapUIHBIX pekumoB. [l obecriedeHns MaKCUMaIbHOW 3allUTHl 3JIEKTPUYECKOH CeTH
1esiecooOpa3Ho  HUCIOJIb30BAaTh alllapaThl 3alllUThl, paboTaroliue Ha OOHApPYXKEHHUE pa3HBIX IPU3HAKOB
HEHCIIPABHOCTH 3JIEKTPUUECKOM CETH.

[Ipumenenne Y311 u Y3II He otmeHsieT HeoOxomuMocTH uctionb3oBannst AB u Y/ T.

Taxum 00pa3om, eciny paccCMOTPETh BAPHUAHT MCIIOIb30BAHUS BCEX BUIOB 3aAILUTHI JICKTPUUECKON CeTH
OTACTLHBIMH YCTPOHCTBaMH (BBIMOJIHSIOIIMMH TOJIBKO OAHY (YHKIHIO), TO HEOOXOJMMO YCTAaHOBHUTH YETHIPE
pasHbIx anmapara aumrtel: AB, VAT, V311, Y3II.

B nactosimee BpeMsi pacnpocTpaHeHbl KOMOMHUPOBAHHBIE arnapaThl 3alIUThl, KOTOphIe 00BEIUHSIOT B
OJTHOM KOpITyce HECKOJIbKO ycTpoiictB. Hampumep, nuddepeHumanbapie aBTOMaThl, KOTOPbIE OOBEIWHSIOT
(YHKIMM ~ aBTOMAaTHYECKOTO  BBHIKJIIOYATENsSI W yCTpoicTBa  3amuThl  Aud(epeHIHatbHOr0  TOKa.
KomOuHMpOBaHHBIE YCTPOWCTBA TO3BOJISIOT ONTHMU3UPOBATh M YIPOCTHUTH MPOSKTHUPOBAHHUE M MOHTAXK
JIEKTPUIECKUX IIUTKOB.

TepmonnanKaTOpHI

OpnHoii 13 Hanbosiee pacIpOCTPaHEHHBIX NMPUYHMH MOKAPOB OT 3JIEKTPOYCTAHOBOK SIBISIETCS IEPErpeB
KOHTaKTHBIX COCIMHEHUH M OPYruX 3JeMeHTOB. IlojkapoonacHble peXMMbI BO3HUKAIOT BCIEACTBHE OOJIBIIOTO
[IEPEXOTHOTO CONPOTUBIIEHHUS, @ TAKIKE MIEPETPY30K.

TepMOMHIUKATOpHBIE MaTepHajibl NpeAHA3HAUYEHBl S BU3YaJbHOTO MM  (OTOrpaduuecKoro
KOHTPOJISL U U3MEPEHUsS TEMIIEPATYPBL, T.€. Pe3yIbTaThl U3MEPEHUN MOXHO IIPEACTABUTH B BU3YAIU3UPOBAHHOM
BHJIE.

IIpn nocTwkeHMHM MAaKCHUMaJbHOW TEMIIEpaTypbl TEPMOWHIUKATOPHBIA MaTepHall pacIUIABISIETCS U
HEOOPAaTUMO MEHSET CBOH IIBET.

TepMOUHIUKATOPEl MOXKHO HCIIOJb30BaTh KaK JOKa3aTeNbCTBO (haKTa JIOCTHXKEHHsS ONpeaesIcHHON
MaKCHMAaJIbHOM TeMIIepaTyphl, T.K. pe3yIbTaThl H3MEPEHUS SABIAIOTCI HEOOPATUMBIMHU.

Meton wu3MepeHHs] TeMIepaTypsl C IOMOINBIO TEPMOMHIWKATOPHBIX MAaTEPHANOB OTIHYACTCA
MIPOCTOTOM, IKOHOMUYHOCTBIO, MAJION TPYIOEMKOCTBIO, BO3MOKHOCTBIO ONEPATUBHOIO TMOTYYEHHS TOCTaTOYHO
MIOJTHOHM MH(OPMALIUH O TEIIOBOM PEKUME JIEMEHTOB JIEKTPOOOOPYIOBAHUS.

TepMOMHIUKATOPEI ~ MMEIOT  HECKOJNIBKO  WCIOIHEHHMH:  TEPMOWHAWKATOPHBIE
TEPMOUHIUKATOPHBIE KPACKH.

KontpactHOCTb IBETOBOTO IIepexoia obecneynBaeT JIeTKoe paclio3HaBaHHe aBapUITHOTO Meperpesa.

TepMOMHIUKATOPEI COXPAHSIOT CBOW IIBET M MAPKUPOBKY Ha MPOTSHKEHUH BCETO CPOKA CITYKOBI.

TepMOUMHIUKATOPHBIE HAKJICWKH TPEACTABISIIOT COOOM MOAJIOKKY Ha CaMOKIEsIIecs OCHOBE ¢
HAaHECCHHBIM TEPMOWHAWKATOPHBIM IMOKpPHITHEM. MarepruanoM MOIIOKKH MOTYT ObITH Oymara, Qoibra win
MOJIMMEpHasl IUIeHKa. J[ns mnperoxpaHeHus TEPMOUHIUKATOPHOIO IIOKPBITUS OT BHEIIHUX BO3JACHCTBUMN
IIOBEPXHOCTh U3/ENHSI IOKPBIBAOT 3AIUTHOM IJIEHKOM.

[Ipu moctmxeHny 3aJaHHON TeMIIepaTypbl MHANKATOP HEOOPaTUMO MEHSET CBOH IIBET.

TepMouHIUKAaTOPHBIE HAKJICHKH MOTYT OBITh Pa3IMYHOIO pa3Mepa U (POPMBI, B 3aBUCUMOCTH OT 3a/1a4u
HMETh Pa3HBIH HOPOT cpabaThIBaHMs, UMETh HECKOJBKO TEPMOUYYBCTBHUTEIBHBIX METOK C Pa3HBbIM IIPENEIIOM

HaKJIelKkn o
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cpabaThIBaHUSL.

TepMOI/IHIII/IKaTOpHBIC HaKJIEUKHA MOT'yT GBITL OAHOMMO3MIIUOHHBIMHU, T.C. UMCIOT OJHY MWHAUKAITUOHHYIO
METKYy ¥ MHOTOIO3UI[MOHHBIMH - MMEIOIIHE HECKOJIbKO HHAMKAIIMOHHBIX METOK, HACTPOCHHBIX Ha pa3HbIe
TEMIIEpPaTyphl.

Ao

QO 50
QO 70
Q %
¥
® 5
®
§ O =

NMOCHNE

Pucynok 13. Ilpumepbl TEepMOMHAUKATOPHBIX HAKJIEEK PA3JIUYHBIX IPOU3BOAUTEJIEH

HpI/IMeHCHI/Ie OOHOIMO3NMIIUOHHBIX  TCPMOUHIUKATOPHBIX  HAKJIICCK IO3BOJIACT KOHTPOJIUPOBATH
MaKCHUMaJIbHYIO TEMIIEpaTypy Ha JIeMEHTE dJIEKTPO0OOPYIOBaHMS.

HpI/IMeHeHI/Ie MHOT'OITO3UIIUOHHBIX TEPMONHIANKATOPHBIX HAKJICCK IMO3BOJIACT ONPCACIIATE TEMIICPATYPY
3JIeMEHTa JJIEKTPOOOOPYIOBAHHUS KaK CpeaHeapruPMETHISCKOEe MEX Ty TTOCIEIHEH METKOW, N3MEHUBIIICH IIBET,
U TIEPBOM - HE U3MEHMBIIIEH.

TepMOUHIUKATOPHBIE KPAacKW, B OTJIMYUE OT TEPMOMHAMKATOPHBIX HAKIEEK, MOXXHO HAHECTH Ha
MTOBEPXHOCTH WITM DJIEMEHTHI 3JIEKTPOOOOPYTIOBaHHS, HEJIOCTYIHBIC I YCTAHOBKH TEPMOWHIMKATOPHBIX
HaKJIeeK, HaIPpUMep, IIPH CI0XKHOW KOH(PUTYpaIMi WM OTPaHHYEHHOM MPOCTPAHCTBE BHYTPHU IMEKTPHUECKUX
muTKOB. Kpacku MOXHO HAHECTH Ha IMOBEPXHOCTh KOHTPOJIUPYEMOIO AJIEMEHTa OoJiee TOHKHUM CIIOEM, B
pe3yJIbTaTe Yero Bo3pacTaeT CKOPOCTh CpadaThIBaHUSI.
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Pucynoxk 14. Ilpumep ucno/HeHUs] TEPMOMHAUKATOPHBIX KPACOK

TepMOMHUINKATOPHI IPUMEHSIOTCS JIs1 KOHTPOJISI TEIUIOBOTO PEKKUMA DJIEMEHTOB 3JIEKTPOYCTaHOBOK.

TepMOMHIUKATOPHI TPUMEHSIOTCS [T OOHApY)XEHHS M PETUCTPAIlMN IEPETPEBOB DJIEMEHTOB
3EKTPOOOOPYAOBaHUS WM DJIEKTPONPOBOIKH, B TIEPBYIO OYepenb, BOJIM3HM AIIEKTPHUYECKUX KOHTAKTOB,
KOHTaKTHBIX COeIMHEHMH.

TepMOMHIUKATOPHI HE TPEOYIOT CIIEIUAIBHOTO TEXHHYECKOTO 00CTYKIUBAHHSL.

3amuTe TOJUIekKAT DSIEMEHTHI 3JIeKTPOOOOpYNOBaHUS, UIsI KOTOPBIX HOPMAaTHBHO-TEXHUYECKHIMH
JOKYMEHTaMH YCTaHOBJIEHBl HauOOJbIINE [OMYCTHUMbIE TEMIIEPaTyphl HarpeBa, a TaKXKe JJIEMEHTHI
3JIEKTPOOOOPYAOBaHMUS, TEPErPEB KOTOPBIX MOXKET NPUBECTH K aBaphUHM WM BO3TOPAHUIO (HE3aBUCHMO OT
HaM4Ks TpeOOBaHUI HOPMATUBHBIX JOKYMEHTOB).

TepMOMHIUKATOPEI HAHOCAT Ha 3JIEMEHTHI AIEKTPOOOOPYAOBaHMUS, OAJIEKAIINE KOHTPOIIO TEIIOBOTO
COCTOSIHUS.
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PﬂcyHOK 15. HpnMep HUCHOJb30BAHUSA TEPMOUHANKATOPHBIX HAKJICEK IJII KOHTPOJIA TEMIIEPATYPhbI
KOHTAKTHBIX COCI{I/IHeHI/Iﬁ

[lopor cpaOaTbiBaHHsT TEPMOMHAMKATOPOB BBIOMpacTCs MCXOAs W3 TPeOOBaHUH HOPMATHUBHO
TEXHUYECKON JOKYMEHTALUH I KOHKPETHOTO 3JIEMEHTa 3JIEKTPO0O0pY10BaHUS, TEXHUUECKIX XapPaKTEPUCTHK
U peXXUMOB PabOTHI JIEKTPOOOOPYJOBAHHUSL.

Tak Kak TEPMOMHIUKATOPHI HE SIBISIOTCS BOCCTAHABIMBAEMBIMU M3JCIUSIMH, ITOCIIE PETHCTPALIMH UMU
neperpesa cpaboTaBIlINe TEPMOUHANKATOPHI ITOUIEXKAT 3aMEHE HA HOBBIE.

Heo0xomuMo KOHTpONMpPOBATh CPOK HCIONB30BAaHHS TEPMOMHAMKATOPOB. [lpM WcTedeHUH cpoka
WCTIOJIb30BaHMs, TEPMOHMHIMKATOPHl HEOOXOJMMO 3aMEHUTHh Ha HOBBIC. [locie 3aMeHBI clieaTh OTMETKY B
KypHae.

TepMonHIUKATOPB!  SABIAIOTCS HEBOCCTAHABIMBACMBIMH W  HEPEMOHTONPUTOTHBIMU  H3ICTHAMH
(moxpeiTHsAME). [Ipu cpabaThIBaHUM TEPMOMHIMKATOPA, €TO CIEAYeT YAAINTh M 3aMEHUTH Ha HOBOE H3JIEIIHE
(mokpeiTHe). OKpamBaHHE TEPMOMHAMKATOPHBIX METOK B pe3yibTaTe BO3ICHCTBUS TEMIICPaTyphl
HeoOpaTuMo.

TepMocucreMbl

TepMmocucTeMbl TpeAHa3HAuY€Hbl AJISi PaHHETO aBTOMATHYECKOTO OOHApYKEeHHUsS T0KapOOIMacHBIX
CUTYyalui, BO3HUKAIOMIMX BCIICJCTBUE TEPETPEBa DIIEMEHTOB 3JICKTPOYCTAHOBOK: KOHTAKTHBIX COCTUHEHUH,
MpoOBOJOB, Kabeneil (B T.4. KOHLEBOW apMaTypbl) M IIWH, OSJIEKTPUYECKUX allapaTtoB, BBOIHBIX
pacrpeeuTeIbHbIX IIKa(OB, IIUTOB C AJIEKTPOOOOPYAOBAaHHEM, HWHOTO 3JEKTPOOOOPYJOBAaHHUS W HX
3JIEMEHTOB, TJIe BO3MOXKHO MPEBBINICHNE TEMITEPATYPhl 000PYAOBaHHS B HEIITATHOM PEXHME PaOOTHI WIH MPH
TTOSIBJICHUH JAe(eKTa.

CHucTeMbl OCYHIECTBIISIIOT HETPEPHIBHBIM KOHTPOJb TEeMIIepaTyphl HarpeBa C CHTHaJIW3alUeld o
MPEBBIIICHUN YCTAaHOBJICHHBIX TIOPOTOB M Nepeadeid HH(OpPMaIMy Ha ITyJIbT IEHTPATH30BaHHOTO HAOIIOICHUS,
I OCYIIECTBIISICTCS IPHEM TPEBOXKHBIX M3BEICHNUI 00 0OHAPYKEHHBIX MIEperpeBax ¢ JaTYUKOB, OTOOpaKeHHe
(MHOMKaLUs) COCTOSIHUS M PETUCTPALIUS COOBITHA.

TepMmocucremMaMn MOTYT OBITH OOOPYAOBaHBI 3JIEKTPOYCTAHOBKH, IS KOTOPBIX HOPMATHBHBIMU
JOKYMEHTaMH YCTaHOBIICHBI HauOOINbIIas [OMycTUMasi TeMIlepaTypa HarpeBa, a TakKKe JJIEMEHTHI
ANIEKTPOOOOPYAOBAHHUS M AIEKTPONPOBOIKH, IIEPETPEB KOTOPBIX MOKET MPUBECTU K aBapHH WIIK BO3TOPAHUIO.
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Pucynok 16. Ilpumep cucreMbl, COCTOSLIEH U3 TEPMOAKTUBHPYEMOii ra30Bblie/sI0IIeld HAKICHKH U
CIEeNHMATM3MPOBAHHOTO ra30BOr0 AaTYHUKA

B kauecTBe YCTpOICTB OOHApy>KEHHs TPEBBIIICHUS TEMIEPAaTyphl B pPa3sHBIX CHUCTEMAaX MOTYT
BBICTYNATh pa3jIUuYHble JaTyukyu. Hampumep, TEpMOaKTUBHpPYEMBIE Ta30BBIACIAIONINE HAKICHKH, IPH
HarpeBaHUM KOTOPHIX /O OIPEAEICHHOH TeMIepaTypbl BBIACISACTCS CHUTHAJIbHBIM Tra3, yJIaBINBacMbIH
CHELUATM3UPOBAHHBIM T'a30BBIM JAaTYMKOM, MEPEJAIOIMM CHIHal O IeperpeBe Ha KOHTPOJIbHO-IPHUEMHOE
YCTpPOHCTBO; OECKOHTAKTHBIE HH(PAKpacHble MAAaTUYUKW; JATYUKH TEMIIEpPaTyphl, YCTaHaBJIWBaeMbIC
HETNOCPEACTBEHHO HA KOHTPOJIUPYEMBIN 3JIEMEHT 3JIEKTPOOOOPYAOBAHHS.

i © B )
“ S CTELMATU3UPOBAHHBIN KOHTPO/IbHO-MPUEMHOE
. TA30BbIM [IATUMK YCTPOMCTBO

1. ObepHuTe HakNenKky BOKPYT KOHTAKTOB %
W YCTAHOBWTE ra30Bbli AaT4NK < Ayl

Weeor !...m

70°C 100°C
3. B aeapwiHON CUTYaUWK HaKNEWKa BblenAeT

2. Tpw HarpesaHnn MHANKATOPHbIE CHrHaNLHEIA ra3, KOTOPBIA QUKCUPYETCA

METEW Heoﬁpammo HM3IMEHAKT UBET AAaTYHAKOM
IMar 1 ITar 2 ITar 3
I'azoreHepHpyrOINIe IIpu HarpeBaHuu Beime 50 B aBapmilHOH CHTYallUH, KOTJAa
HaKIelKH, pa3MenieHHble HA — 90°C  HHIUKAaTOpHBIE TeMIepaTypa MOJHIMAeTCA BHIIIe
CHJIOBBIX ~ KOHTAKTax, a MeTKH HeoOpatnmo  100°C, HakIelka BEIJIeNIAET
TaKKe€  CMOHTHDOBAHHBI MEHAIOT CBOH I[BeTa CHTHAIBHBII ras, KOTOPBIH
Ta30BBII JaTIIHK B (urcupyercs ra30BEIM JaTUHKOM.
3IEKTPOLINTKE JlaTulk niepejjaeT CHIHAJ TPeBOTH H /

HIH OTKIKYaeT IIHTaHHe

Pucynox 17. Ilomarosasi cxema padoThbl CHCTEMBbI HENPEPLIBHOT0 KOHTPOJISI TEMIIEPATYPHI HA OCHOBE
TePMOAKTHBHPYEMON ra3oBbIIeJSII0ONIeH HAKJICHKH H CIeNNAJTN3MPOBAHHOIO ra30BOro JaT4nKa
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Kpome TOro, TepMOCHCTEMBI MOXKHO HCIOJNB30BaTh KaK CHCTEMbl MOHHTOPHHTA ITOKapPHOM
0€30IaCHOCTH AJIEKTPOYCTAHOBOK, 32 CUET PAaHHEro OOHApYKEHHs TOYEK YpPe3MEpHOTro Harpera, 3aJI0Jiro JI0
Hayaia TePMHYCCKOHN JIECTPYKIIUH U3OJISIIMH B MECTaX YCTAHOBKH JATYMKOB.

Pucynoxk 18. Ilpumep cucreMbl MHOTOKAHAJIbHOT0 0€CKOHTAKTHOIO TEMIIEPATYPHOI0 KOHTPOJIA HA
OCHOBE 0eCKOHTAKTHBIX MHPOMETPHYECKUX JATYUKOB

CrofKa € cmcromai
I1°C- 1000

Pucynok 19. Ilpnmep MHTE/NIEKTYaJbHON CHCTEMbI KOHTPOJISI TEMIIEPATYPHI BBICOKOBOJILTHBIX
Ka0eJIbHBIX JINHHUI HA OCHOBE pacipe/ieJIeHHOI0 JaTYMKa TeMIlepaTyphbl

TennoBu3noOHHAS JAHATHOCTHKA

B ocHOBe TEIIOBH3MOHHOW JIMATHOCTUKHU JICKHUT TEIUIOBOW METOJ| HEPa3pyIIAIMIEro KOHTPOJS, T.C.
TEIUIOBU3UOHHBIC  OOCIEOBAaHUS C I[EJIbI0  BBISABICHHUS I0XAPOOMACHBIX yYacTKOB M y3JOB B
ANEKTPOOOOPYIOBAHUH H AIIEKTPOTIPOBOJIKE.

B kauecTBe TEXHMYECKOTO CpPEICTBA TEIIOBU3MOHHOW JIMAarHOCTHKU TNPUMEHSECTCS TEILUIOBU30p.
TennoBU30p - 3TO ONTHKO-IIIEKTPOHHBIA U3MEPHTENBHBIN TIPHOOp, paboTaroiuii B MH(paKkpacHOH obmacTH
AJIEKTPOMATrHUTHOTO CIIEKTPA.
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Pucynox 20. Ilpumep npoBeieHUs TeMVIOBU3NOHHOT0 KOHTPOJIS dJIeKTpPoIKada

Kparko MeTon TemIOBU3MOHHOW JMAarHOCTUKH TOXAPHOH O€30MacHOCTH  SKCIUTyaTHPYEeMOTo
3NEKTPOOOOPYAOBAHUS MOXKHO OMHCATH CAeAyIOMMM 00pa3oM. Kaxaplii 00bEKT HMEeT TeMIeparypy, IpHUeM B
pasHBIX TOYKax oOHa pasHad. Kak mpaBWiIo, OTKIOHEHHWE TeMIeparypbl B Ty WIH HHYIO CTOPOHY
CBHUJIETENILCTBYET O KaKOW-TO HEOJHOPOAHOCTH, Aedekrte. TermoBH30p Kak BUACOKAMEpa OXBATHIBAET BCIO
naHopamy OOBEKTa, BHIBOJHWT HA JKpaH U (UKCHPYET B MaMSITH BECh CIIEKTP €ro TeMIeparyp, Ipeodpasys B
TEpMOrpamMmy, T.e. KAPTUHKY TeMIIepaTyp, KOTopas HallOMMHACT HETraTHB IIBETHOH (ororpaduu, rjae KaxIbli
OTTEHOK IIBETa COOTBETCTBYET OIPE/ICIICHHON TeMIIepaType.

HeocriopuMbeIME  TIpeHMyIIECTBAMH TETIOBU3HOHHOTO OOCIICIOBAaHMS SBIAIOTCS: OOBEKTUBHOCTH M
TOYHOCTh TONYyYaeMbIX [aHHBIX, 0e30MacHOCTh (MpuUMeHseTcs OECKOHTAaKTHBIA MeTof), He Tpebdyercs
OTKITIOUEHHE 3JIEKTPOOOOPYIOBAHUSA U MOATOTOBKK pabodero mecta. OmHako, 1 6ojee TOYHOTO TETIOBOTO
KOHTPOJIsI Heo0XoAuMa Harpyska Ha 3jekTpooOopynoBanus He MeHee 70%, u He meHee | yaca pabotsl. Ilpu
3TOM METOJ BBICOKOIPOM3BOAMTENICH, K TOMY € OH JaeT BO3MOXKHOCTh IIPAKTUYECKH MIHOBEHHO, ''C IIEPBOTO
B3MIAa", YKa3aTh MECTO Je(eKTa, IpeIBapuTeNIbHO ONpelesnTh cTeneHsb AedexktHocTr. Kpome 3Toro merox
OTJIMYAETCs MPOCTOTON JOKYMEHTHPOBaHUS JIe(PEKTOB U BO3MOKHOCTBIO OmpelesieHHs Ae()eKTOB Ha paHHEH
craguu pa3BuTHs. OH MO3BOJISET C JOCTATOYHON CTENEHbI0 TOYHOCTH AUArHOCTUPOBATH COCTOSIHUE HE TOJIBKO
OTKPBITBIX AJIEMEHTOB 3JIEKTPO0OOPYJOBaHMS, TAKMX KaK KOHTAKTHBIE COSANHEHHUS B DJIEKTPUUECKUX IIUTKAX U
BBOJIHBIX IIMTaX, HO M COCTOSHHE PO3CTOK M BBHIKIIIOYATENICH, KOTOphIE 3aKPBITHI KOPIyCaMH, a TaKxkKe
QJICKTPUUYCCKUX MMPOBOAOK, BBIITOJHCHHBIX Pa3IMYHBIMU CHOCO6aMI/I.
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Pucynox 21. Ilpamep TepMorpaMMbl KOHTAKTHBIX COeIMHEHHI C TeMIIepATYPHOIl IKAI0i

CyTh TEMJIOBU3MOHHOW IMATHOCTUKU 3aKIt0YaeTcs B OECKOHTAKTHOH PErucTpanuy TeMIIepaTypHOTO
IOJII Ha TIOBEPXHOCTH OOBEKTa H3MEPHUTENHHOW ammapatypoil, MOCTPOSHHWH W aHajlu3e TepMOrpaMM C
ucrnonp3oBanreM OBM s oOHapyxeHuss W Kiaccupukanuu AeQeKTOB W NPUHITHA penieHus. Hannuue
nedeKTa MpU TaKOW JAMATHOCTUKE XapaKTEPU3YETCS aHOMAJIbHBIM IOBBIIICHUEM TEMIIEPAaTyphl B Ne()EKTHOM
30HE 110 CPaBHEHUIO C UCITPABHBIMHU OOJIACTSIMH.

YcnoBuss W TOPSAJOK — TPOBEIACHUS — TCIUIOBU3MOHHOW  JUMATHOCTHUKUA  OKCILTyaTHPYEeMOTO
3JIEKTPOOOOPYIOBAHUS JKUIBIX U OOIIECTBEHHBIX 3JaHWN yCTAaHABIMBAIOT METOIMUYECKHME pexoMeHmarwu [6].
Ouu HampaBlieHbl Ha NPOQUIAKTHKY TOXApHOW O€30MacHOCTH  3JICKTPOOOOPYIOBAHUS JKUIBIX U
OOIIeCTBEHHBIX 3JaHUK W TIO3BOJISIIOT KOHTPOJIHMPOBATH W OLEHWBATH COCTOSHHE TOXKApHOW 0e30macHOCTH
JJIEMEHTOB 3JIEKTPOOOOPYIOBaHUSA, KOTOpHIE paHee HE MOTJIM OBITh OOCIEeTOBaHBI, TAKMX KakK: PO3ETKH,
BBIKJTIOYATENH U AJIEKTPUIECKHE TIPOBOJIKH BBHITIOTHEHHBIX PA3IMYHBIMHU CIIOCOOAMH, YTO SBISETCA aKTyallbHBIM
MOMEHTOM B 00J1aCTH 00ecTieueHus TI0XKAPHOH 0e301MacCHOCTH KHUIIBIX W OOIIECTBEHHBIX 3aHUN.

Pl/lcyHOK 22. l'[pnMep 06Hapymelmﬂ MOzKapooIacHOro pasorpesa 00JITOBOI0 KOHTAKTHOI'Q COCAUMHCHUSA

C noMoupl0 TEIUIOBU3MOHHOM IUAarHOCTHKH BBISBISIIOTCS KOHKPETHBIE Ne(QEKTHhIE MecTa, I7Ie
3a4acTyl0 JOCTaTOYHO 3aTSAHYTh, 3a4UCTUTh, 3aMEHUTH OOJTOBOE COEANHEHHE WITH NTEPEPACIPEAETUTh HArPY3KY
u fedexT OyJeT yCTpaHeH.

JonyckaeTrcss HMCIONB30BaTh JIpPyrde METOAMKH TEMJIOBU3MOHHOW JIHMAarHOCTHKH, €cii 001acTb HuX
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MeTogunyeckune pekoMmeHaaunn no opraHn3auunm ﬂpO(*)I/IﬂaKTI/IKVI noXxapos OT 3ﬂeKTp0060py,D,OBaHI/IF| B XUIbIX N

NPUMCHCHUSA COOTBETCTBYCT o0OiacTu IMPUMEHCHUA HACTOAIIUX METOANYCCKUX peKOMeHHaHHﬁ.

B xagecTBe KpUTEpHEB OIICHKH TOXXKApHOW OE30MACHOCTH SJICKTPUYCCKUX H3ACTUNA MOXKET OBITh
MPUHATO 3HA4YEHHE TeMIIepaTypbl WM MPEBHIIICHUS TEMIIEpaTyphbl, yCTAHOBIEHHOE B CTaHAapTax Ha
KOHKpeTHOe m3nenue. Kpome TOoro, KpUTEpHUH OICHKH IIOKapHOH O€30MacHOCTH MpPH TeIUIOBH3MOHHOW
JIMarHOCTHKE TIPUBE/ICHBI B METOJMYECKUX PEKOMEHIAIMsx [6].

JuarHoctnka  3JeKTpPOOOOPYMOBaHHWS  TEIJIOBHIM  METOJOM  HEpa3pyIIalIllero  KOHTPOJIA
(TemnoBH3MOHHAS TUArHOCTUKA) JOJDKHA TPOBOJUTHCS OpUTagol He MeHee 2 4YenoBeK. Bce wieHbl Opuraipi
JIOJDKHBI OBITH aTTECTOBAHBI MO TEILUIOBOMY METOIY HEpa3pyIIAIOMIEro KOHTPOJS. XOTs Obl OJWH pabOTHUK
JIOJDKeH OBITh aTTECTOBaH He HWke, 4yeM 1o [l kBanmupukanmoHHOMY YpPOBHIO IO TEIIOBOMY KOHTPOJIO B
cucreme PocrexHaazopa.

I[J'I}I IMPOBCACHU A TEIIIOBU3UOHHOM JAUAarHOCTUKU MOTYT HNPHUBJICKATHECA CTOPOHHHUE OpraHU3aluu,
AKKPEeIUTOBAHHBIC B YCTAHOBJICHHOM TOPSIKE HA TETUIOBOM METOJ HEPA3PYIIAIOIIETO KOHTPOJIS.
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