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BBenenue

Jona w4yumcma moxkapoB, mnpousomequux B Poccuiickon  @Denepaunu
OT JJIEKTPUUYCCKUX HM3ACIUA M YCTPOMCTB B 3JaHHSIX M COOPYKEHHUSAX, OT OOIIEro
quclia TIO)KapOB B 3JaHUSAX W COOPYKEHHSAX OCTAeTCS CTAOWJIBHO BBICOKOM
u cocrasiser oonee 34 %.

HauGompIiee 4uciio moxapoB OT 3JIEKTPOOOOPYIOBAHUS €KET'OTHO MTPOUCXOIUT
Ha OOBEKTax XKHUJIOTo cekTopa. Mx monst cocraBinser mopsaka /4 % ot oOmero
KOJIMYECTBA MOXKAPOB IO JICKTPOTCXHHUCSCKUM TIPHUHNHAM.

OcHOBHas 4YacTh MOTHOIIMX JIFOJCH Ha TOXKapax OT 3JIEKTPOOOOpYIOBaHUS
NPUXOAUTCS Ha TIOXKapbhl B 3JaHUSX U COOPYKEHHSX kuioro cexkropa — 94,8%
OT 00IIero 4ucja MOTHOIIMX HA IMOXapaX, BO3HHUKIIMX IO AJICKTPOTEXHUYCCKUM
PHYHHAM.

Cpenn BUJIOB OOBEKTOB JKHJIOTO CEKTOpa HAWOOJIBIIEE KOJUYCCTBO IOXKApPOB
OT DJIEKTPOU3JIETUN M YCTPONCTB €XKETroAHO MPOUCXOJIUT B OJHOKBAPTHUPHBIX
M MHOTOKBAaPTHUPHBIX OKWJIBIX JIoMax # cocTaBiusieT okoino 43 % wu 33 %
COOTBETCTBEHHO.

B 3pmaHuax u coopyxeHHsX OOIIECTBEHHOrO Ha3HAYEHUsS JOJS TOXKapoB
OT AJIEKTpooOOpyIOBaHUsI cocTaBmwiia Oosiee 52 % oOT o0miero yuciaa Moxapos
Ha JTaHHBIX 00BEKTAX.

Jons d4wucna mOrHOmMMX JIIOJIEH Ha TMOXKapax oOT AJIEKTPooOOpyIOBaHUS
B OOIIECTBEHHBIX 3maHMsAX coctaBuiaa 19,0 % or oOmiero 4ymcia MOTHOMIMX Ha
Mokapax Ha JaHHBIX OOBEKTaX.

Pacripenenennss  3HadeHWil  mokaszareneid  OOCTaHOBKM € TOXKapaMw,
npousomeamumu B Poccuiickoit @eneparuu B nepuon 2016-2021 romoB B Kuiaom
CEeKTOpE W 3JaHUSAX U COOPYKEHHSIX OOIIECTBEHHOTO HAa3HAYEHUsS, HCTOYHHKOM
BO3HUKHOBEHHUSI KOTOPBIX SIBISUIOCH  AJIEKTPOOOOpYyIOBaHHE, IO CYOBEKTaM

Poccuiickoit denepainyu npeacTaBieHbl B Tadaunax 1 u 2.



Ta6auna 1
Pacnpenesienue 3HaYeHM TOKAa3aTe/iell 00CTAHOBKH C MOKAPAMH,
npousomeqmnMu B Poccniickoii ®@enepauuu B nepuoa 2016-2021 ronos

B /KHJIOM CEKTOpP€, HCTOYHHKOM BOZHUKHOBCHHUS KOTOPLIX SABJAI0CH

3JIEKTP000OpyAOBaHue, 0 cy0ObekTaM Poccuiickoii @exepannu

Koxa-Bo Toasn Moru6Jo Toas
PeiiTunr Cyobext PO MOKapPOB, o > | PefiTHHT Cyobext P® JIoei, o ’
el ° qeJ. 0
1 MockoBckast 001acTh 16 861 7,63 1 MockoBckast 001acTh 740 6,71
2 Pecrrybrmxa 8 304 3,75 2 CBepaioBcKast 00J1aCTh 417 3,78
Bbamkoprocran
3 Yens6unckas o6nacTh 6728 | 3,04 3 Pecrrybauka 382 3,46
Bbamkoprocran
4 Upkyrckas obnactb 6 599 2,98 4 Hpkyrckas obnactb 358 3,25
5 Jlenunrpaackas 00JacTb 6 456 2,92 5 Jlenunrpamackas 001acTb 342 3,10
6 r. Mocksa 6 047 2,73 6 KpacHosipckwmii kpait 342 3,10
7 KpacHosipckwuii kpait 6 017 2,72 7 HoBocubupckas obnacts 297 2,69
8 KpacHonmapckuii kpaii 5905 2,67 8 Hwmxeropojckas oonacts 275 2,49
9 Caep/utoBckast 00J1acTh 5696 2,57 9 YenabuHckas 001acThb 272 2,47
10 Camapckas obnactb 5573 2,52 10 PocroBckas o0sacTe 256 2,32
11 Pecniy6nuka Tartapcran 5400 2,44 11 KpacHopnapckuit kpaii 244 2,21
12 HoBocubupckas oonactb 5301 2,40 12 TroMeHckast 00J1acThb 233 2,11
13 [pumopckwuii kpaii 5164 2,33 13 [Mepmckuit kpaii 232 2,10
14 Kemeposckast o6macts - 4945 223 14 Kemepogckas obmacts - 230 2,09
Kysbacc Kyzbacc
15 Hmxeroposckas 0o01acTb 4823 2,18 15 Camapckast 001acthb 221 2,00
16 Aunraiickuii kpaii 4 587 2,07 16 Pecniy6niuka Tatapcran 214 1,94
17 PocroBckas o6nactb 4329 1,96 17 CaparoBckas 0011acTh 204 1,85
18 XabapoBckuii kpaii 3998 1,81 18 XabapoBckuii kpaii 200 1,81
19 CapaToscxasn o6IacTs 3864 | 1,75 Cpemnee no cybuekram | g5 g
Ypaabsckoro @O
20 Boponesxckast 0651actb 3819 1,73 19 TBepckas obnactb 191 1,73
21 Iepmckuii kpait 3750 1,69 20 Bonrorpasckas 001acTh 185 1,68
22 Bonrorpasickas 001acTb 3706 1,67 21 IIpumopckuii kpaii 182 1,65
Cpeanee 1o cyobexkram
23 Openbyprckas 00m1acthb 3653 1,65 TpuBoskcKoro DO 179,5
Cpennee no cyobeKkTam N .
Ypanbekoro ®O 3632,3 22 Anraiickuii kpait 173 1,57
24 r. Cankr-IlerepOypr 3623 1,64 23 Kuposckast obmacts 173 1,57
25 TroMefcKas 06acTs 3459 | 156 Cpeaee no cybhektam | 47, 5
Cubupckoro @O
Cpennee no cyénexram 34246 24 Boponexckas obmacts 168 1,52

Cubupckoro @O




Koua-Bo Toan IToru6so Toas
PeiiTunr Cyobexkt PO MOKaPOB, % > | PefiTHHT Cyobext P® (378 % i
el. qeJr.
Cpennee o cyobekram
TpuBokckoro ®O 3397,2 25 Openbyprckast 001acTh 161 1,46
26 Owmckas o0acTb 3130 1,41 26 Owmckas 001acTb 156 1,41
g7 | XawrerMancuiickuit asT. | 504, | g 3g 27 r. Mocksa 151 | 1,37
okpyr - FOrpa
Cpennee 1o cyobekram
Ientpatbroro DO 2 898,7 28 Yamyprckas PecryOnuka 145 1,32
28 Bnagumupckas 00acTb 2687 1,21 29 Ilensenckas 00y1acThb 142 1,29
Cpezuv{ee HP cybrexram 25949 30 Bnamumupckas obnacte 142 1,29
Poccuiickoii Pegepanun
29 TBepckas o06nacth 2418 1,09 Cpennee no cyonexram 138,4
enTpansHoro ®O
Cpennee no cyobekram
FOmnore ®O 22821 31 Kypranckas 0051acThb 130 1,18
30 CTaBpONOILCKUIN Kpai 2194 0,99 32 ApxaHrenbckas 00J1aCTh 130 1,18
31 Kypranckas oonactb 2128 0,96 33 Bomoronckas obnacts 130 1,18
32 HBaHoOBCKas 001aCTh 2126 0,96 Cpezlljee H? cybrexram 129,4
Poccuiickoii Penepaunun
33 ITensenckas 00nacThb 2075 0,94 34 Hosroposckast 00J1acTh 129 1,17
34 Kuposckas o0iacTb 2 057 0,93 35 TamGoBcKas 00J1acThb 127 1,15
35 VIbsHOBCKas 0GIACTS 2046 | 092 | 36 Pecmy6mia Caxa 122 | 111
(Axytus)
36 Y amyprckas PecriyOnuka 2012 0,91 37 3abaiikanbCKuii Kpan 121 1,10
37 3abaiikaibCcKuii Kpai 2 006 0,91 38 Pecniyonuka Bypsitus 121 1,10
Cpennee no cyobexkTam 19226 39 Yysamuckas Pecriy6iuka - 119 1,08
Cesepo-3anaanoro @O Uysamus
38 TamboBckas 00acThb 1918 0,87 40 r. Cankr-IlerepOypr 118 1,07
39 Pecrrybmuka Caxa 1882 0,85 41 VnbaHOBCKas 001acTh 114 1,03
(Sxyris)
40 Jlunenxas o6yacTe 1807 0,82 42 Kanyxckast obnacts 112 1,02
Cpennee no cyobekTam
41 Tynbckast obnactb 1801 0,81 I0sx0r0 ®O 110,8
42 Amypckast 00acTb 1754 0,79 43 Psazanckas o6nactb 110 1,00
Cpennee no cyobekTam
43 Bpsirckas obnacts 1736 0,78 Cesepo-3ananoro ®O 101,1
Cpemmee no cybnextam | 25, g 44 Tysbckas 061acTs 100 0,91
JlaabHeBocTOUHOT0 PO
44 Benroposckast 06actb 1730 0,78 45 ActpaxaHckasi 001acTh 100 0,91
45 ApXaHTenbcKkas 067acTb 1714 0,77 Cpenuee no cyGnextam 86,9
JaabHeBocTouHOro ®O
46 Pecriy6nuka Kpeim 1714 0,77 46 JIunenkas o6yacTe 86 0,78
47 Pecrry6nuka Bypstus 1702 0,77 47 Awmypckas o0macTb 85 0,77
48 MypMarcKas 061aCTS 1668 | 0,75 4g | Xamme-Mancuiickuitar. | g, 0,74
okpyr - FOrpa
49 Bonoroackas o6iacts 1664 0,75 49 Benroponckas obmacts 81 0,73




Koa-Bo

IToru6.ao

PeiiTunr Cyobexkt PO MOKaPOB, I[gzﬂ’ PeiiTunr Cyobext P® (378 I[gzﬂ,
efl. qeJr.
50 Hysamcxas Pecrrybmaka - 1636 0,74 50 CTaBpOnONIbCKHUN Kpaid 80 0,73
Uysamus
51 Psa3anckas oGnactb 1519 0,69 51 Kypckas obmactb 80 0,73
52 SpocnaBckast 00acTh 1491 0,67 52 Pecrry6iinka Mopnrosust 79 0,72
53 Kamyxckas 061actsb 1472 0,67 53 HBaHoBCcKast 00J1acTh 78 0,71
54 AcTpaxaHckas 00J1acTh 1468 0,66 54 BpsiHckast obnacth 77 0,70
55 Kypckast obnactb 1435 0,65 55 Pecniyonuka Kpbim 77 0,70
56 Tomckast 0051acTh 1422 0,64 56 Pecniyouka Komu 74 0,67
57 Hosropojckas obiacts 1414 0,64 57 OpioBckast 00J1aCTh 72 0,65
58 Pecrry6onuka Mopnosus 1362 0,62 58 Pecniy6nuka Kapenus 70 0,63
59 Pecny0Onuka Jlarectan 1330 0,60 59 IIckoBckas o0nacTh 69 0,63
60 Pecnyomnuka Kapenus 1307 0,59 60 SpocnaBckast 001acTh 69 0,63
61 CMoneHckas o0sacTb 1305 0,59 61 ToMckas obnacTb 67 0,61
62 Pecny0Omnmka Xakacust 1226 0,55 62 CMoneHckas 00/1acThb 63 0,57
63 TIckoBckas 001acTh 1204 0,54 63 Pecniyonuka Xakacus 60 0,54
64 Pecriy6nuka Komu 1149 0,52 64 Pecniyonuka Mapwuit On 52 0,47
65 YeueHckas PecriyOnnka 1103 0,50 65 Kocrpomckas obnactb 45 0,41
66 CaxanuHckas 00s1acThb 1088 0,49 66 CaxanuHckas 001acThb 43 0,39
67 Opuosckas o6IacTs 1051 | 047 67 #mario-HexewkuH apT. 41 0,37
OKpyr
68 Pecriy6ninka Mapuii On 1 006 0,45 68 Pecniy6niuka Jlarecran 31 0,28
69 KocTpomckas o61acts 954 0,43 69 Kamunuurpazcias 28 0,25
00J1aCTh
Cpennee no cyobekTam
CeBepo-KaBka3sckoro 899,3 70 Kamuarckuii kpait 27 0,24
DO
70 Kanuurrpanckas 871 0,39 71 Epefickas aB. o61acTs 25 0,23
00J1acTh
71 Kabapmuo-bankapexas 771 0,35 72 Pecny6imka Thisa 23 0,21
Pecnybnnka
i . Cpennee no cyobekTam
72 Avaro-Herenkui asr. 739 0,33 CeBepo-KaBka3sckoro 20,4
OKpyr
[010)
73 Pecriy6nuka TriBa 569 0,26 73 MypmMmaHcKkasi 0071aCTh 20 0,18
74 Kamyarckuii kpait 514 0,23 74 Marazanckas o0aacTb 20 0,18
75 Pecriybnuka Anpires 500 0,23 75 Pecniybninka Antait 17 0,15
76 EBpeiickas aBT. 00macTh 495 0,22 76 Kabapmumo-Banxapcxas 16 0,15
PecnyOnuka
77 PecnyOnuka Aunrait 450 0,20 77 r. CeBacTomoib 12 0,11
78 Pecrrybmiia Cenepras 435 0,20 78 Pecriy6nnka Anpirest 10 0,09

Ocerus - Ananus




Kou-Bo Toas IToruomao Toas
PeiiTunr Cyobexkt PO MOKaPOB, % > | PefiTHHT Cyobext P® (378 % i
ell. qel.
79 MaranaHckas 00J1acTh 406 0,18 79 UyKOTCKUHN aBT. OKPYT 10 0,09
80 r. CeBacroIoib 367 0,17 80 YeueHckas PecryOmuka 6 0,05
81 Pecrry6nuka Marymerust 283 0,13 81 Pecriy6ninka MHrymerns 5 0,05
82 PecnyOnuka KaaMbrkus 268 0,12 82 Pecrybmika Cebephas 4 0,04
Ocerus - Ananus
83 Kapauacso-Tepxecckas 179 0,08 83 PecniyOnuka KanMbikust 2 0,02
Pecrrybnnka
84 Heneuxuit aBT. OKpyr 79 0,04 84 Heneukuit aBT. okpyr 2 0,02
N KapauaeBo-Yepkecckas
85 UyKOTCKUM aBT. OKPYT 75 0,03 85 Pecry6iika 1 0,01
Tabauuna 2
Pacnpenesnenue 3HaYeHM MOKa3aTe/ield 00CTAHOBKH C MOKAPAMH,
npousomeqmumMu B Poceniickoii ®enepauuu B nepuoa 2016-2021 ronos
B 3/IaHUAX, COOPYKCHUAX OﬁmeCTBeHHOFO Ha3HavYCHUus,
HCTOYHMKOM BO3HUKHOBEHHS KOTOPBIX SABJIAJIOCH 3JIEKTPOOOOPyA0BaHNE,
no cyobekTtam Poccmiickoii @enepanun
KoJu-Bo Toas Ioru6mao Toas
PeiiTunr CyobekT PO NMOKAPOB, % > | PefiTHHT Cyobekt PO JIof1ei, % ’
ell. yell.
1 r. Mocksa 1684 8,99 1 r. Mocksa 12 14,12
2 MockoBckas 001acThb 896 4,78 2 MockoBckas 001acThb 10 11,76
3 r. Cankr-TlerepOypr 728 3,89 3 [Mpumopckwuii kpait 7 8,24
4 KpacHomapckuii kpait 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecniy6nuka Bamkoprocran 561 3,00 5 Upkyrckas obnactb 5 5,88
6 KpacHosipckuit kpaii 545 2,91 6 Owmckast 0071acTh 5 5,88
7 Upkyrckas odnacTb 545 2,91 7 ActpaxaHckas 001acTb 4 4,71
8 Thprvopexuii Kpail 520 2,78 8 #Amano-HeHewKuH aBT. 3 3,53
OKpyT
9 Yensabunckas 00J1acThb 509 2,72 9 Pecniy6niuka TriBa 3 3,53
10 XabapoBckuii kpaii 502 2,68 10 KpacHosipckuit kpaii 2 2,35
11 HoBocubupckas o0macTb 442 2,36 11 YensbuHckas 001acTh 2 2,35
12 Camapckas 00nacthb 399 2,13 12 HoBocubupckas ob1acTb 2 2,35
13 PocroBckas o6nacTh 367 1,96 13 PocToBckas o6nactb 2 2,35
14 Pecrry6nuka Tatapcran 343 1,83 14 CaparoBckas 0051acTb 2 2,35
15 Xante1-Mancuiickuii apr. 314 1,68 15 Hwmxeropoackast obmactsb 2 2,35
okpyr - FOrpa
Cpeanee 1o cyobexkram
16 CapatoBckas ob1acTs 309 1,65 Cubmpcioro ®O 1,8




Kou-Bo Toas IToruomao Toas
PeiiTunr Cyobext PO MOKAPOB, % > | PefiTHHT Cyobext PO (378 % i
ell. qel.
17 Omckas o0acTb 294 1,57 Cpenee o cybnexram 1,6
enTpansuoro ®O
18 Hwmxeropopckas o0nacth 292 1,56 16 Pecriybrmxa 1 1,18
Bamkoprocran
19 Keweposcias obnacts, - 201 155 | 17 Xabaposcxi kpail 1 1,18
Kysbacc
20 Bonrorpajckas ob6nacth 283 1,51 18 Camapckast 001acTh 1 1,18
Cpennee no cyobekram
Cubmpeioro DO 281,7 19 Bonrorpanckast 0051acThb 1 1,18
21 AnTaiickuil kpaii 270 1,44 20 AnTaiickuit kpait 1 1,18
22 Ilepmckuit xpait 269 1,44 21 IlepMmckuii kpait 1 1,18
Cpennee 1o cyobekTam 263.0 Cpennee no cyobekram 10
Ypaabckoro ®O ' Ypaiasckoro ®O '

23 BopoHexckas 001acTh 260 1,39 22 BopoHneskckast 001acTh 1 1,18
Cpennee 1o cyobekTam 254 2 Cpennee no cyobexkraM 10
IlenTpajasHoro @O ' IOxHoro @0 '

24 TiomencKas o61acTh 242 1,29 Cpennee n quﬁ"e““‘”' 1,0
25 Pecny0mnrika Kpbim 241 1,29 23 Caep/utoBckas 001acTb 1 1,18
Cpennee no cyobekTam
IpuBokckoro GO 230,3 24 Amypckas obmactb 1 1,18
26 Pecniy6nuka Caxa (SIkyTus) 228 1,22 25 TBepckas obnactb 1 1,18
Cpennee no cyobekTam
FOmnore ®O 222,6 26 Bonorozckas odiactb 1 1,18
Cpennee o cyobekram P® 218,9 27 YabsiHOBCKas 001aCTh 1 1,18
27 Caep/utoBckast 00J1acTh 216 1,15 28 benroposckast obnacts 1 1,18
28 Pecniy6nuka [larecran 211 1,13 29 TamGoBcKas 00J1acThb 1 1,18
29 CTaBpOMONbCKUi Kpaii 210 1,12 30 Psazanckas o6nactb 1 1,18
30 Openbyprckas 00nacthb 207 1,11 31 Pecriy6iinka Komu 1 1,18
31 3abaiikaibCKuii Kpaii 190 1,01 32 Kocrpomckas obiactb 1 1,18
Cpenuee no cyGnextam 186,4 33 r. CeBacTonons 1 1,18
JaabHeBocTOuHOr0 @O
32 ApxaHrenbckas 001acTh 185 0,99 34 Pecniy6ninka MHrymerus 1 1,18
i . Cpennee no cyobekTam
33 SImano-Henernkwuii aBT. OKpyr 182 0,97 Jansuesoctounoro GO 0,8
34 Tomckas o6macTs 180 | 096 Cpeuniee o cyoektam | ) 5
CeBepo-3anagnoro @0
Cpennee no cyobekram
35 Jlenunrpasckast 001acTb 177 0,95 TpuBoskcKoro DO 0,6
Cpennee no cyobekTam
36 Awmypckast 001acTh 171 0,91 CeBepo-KaBka3sckoro 0,1
PO
Cpennee no cyobeKkTam . .
Cenepo-3ananoro O 165,0 35 Kpacnomapcknit kpait 0 0
37 ActpaxaHckas 00J1acTh 159 0,85 36 Pecrry6ninka Tatapcran 0 0
38 Trepexas o6IacTs 154 082 | 37 | XanrerMancuiickuii apr. 0 0

okpyr - FOrpa
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Koa-Bo Toas Moru6Jo Toas
PeiiTunr Cyobext PO MOKAPOB, % > | PefiTHHT Cyobext PO (378 % i
el Yel.
KemepoBckast 06acts -
39 PecniyOnuka Bypsitus 154 0,82 38 Ky36ace 0 0
40 Kuposckas obmactb 153 0,82 39 TroMeHckast 00J1acThb 0 0
41 Y amyprckas PecryOnmka 152 0,81 40 Pecrry6nnka Kpeim 0 0
42 Bonoroackas o6iacts 147 0,79 41 Pecrybmaxa Caxa 0 0
(Sxytus)
43 Bnagumupckas 006acTb 147 0,79 42 PecniyOnuka Jlarectan 0 0
44 SpocnaBckas 001acTh 147 0,79 43 CTaBpONONbCKHN Kpai 0 0
45 MypmaHckast 00J1acTh 146 0,78 44 OpenbOyprckast 001acTh 0 0
46 Bpsiackas obnacte 139 0,74 45 3abaiikanbCcKuil Kpaii 0 0
47 VnbsHOBCKas 001aCTh 138 0,74 46 ApxaHrenbckas 00J1aCTh 0 0
48 ITensenckas 00J1acThb 135 0,72 47 ToMckas obnacTh 0 0
49 benropozckas od1acts 134 0,72 48 JlenuHrpaackas 00J1aCTh 0 0
50 Yeuenckast Pecriyommka 127 0,68 49 Kuposckas obnactb 0 0
51 CaxanuHckas 001acTh 124 0,66 50 Pecnyonuka Bypsitus 0 0
52 TamboBckas 00acTb 124 0,66 51 Yamyprckas PecnyOnuka 0 0
53 Pazauckas oGiactb 118 0,63 52 Biiagumupckas obnactb 0 0
54 ‘ysamckad Pecriybmika - 116 0,62 53 Mypmasckas 00nacTb 0 0
Yysawmus
55 Tynbckas obnactb 115 0,61 54 SIpocnaBckas 00acTh 0 0
56 Kypranckas obnactb 114 0,61 55 bpsiackas obnactb 0 0
Cpennee no cyobexkTam

Cepepo-Kapkasckoro ®O 109,4 56 ITeH3enckas obnacThb 0 0
57 Pecriy6nuka Kapenust 107 0,57 57 Yeuenckas Pecriyonuka 0 0
58 Pecriy6nuka Xakacus 105 0,56 58 CaxanuHckas 001acThb 0 0
59 Jlunenkas o6acTe 103 0,55 59 ‘ypamckas Pecnybmuka - 0 0

Uysamus
60 Pecriy6nuka Komu 101 0,54 60 Tynbckas 06nacTb 0 0
61 OpoBckast 001acTh 98 0,52 61 Kyprauckas obnacts 0 0
62 Pecriy6nuka TriBa 97 0,52 62 Pecniy6ninka Kapenust 0 0
63 CMoneHckas 00s1acTb 96 0,51 63 Pecniybniuka Xakacus 0 0
64 Kabapmuro-Bankapckas 96 0,51 64 JIunenkas o6yacTe 0 0
Pecnybniuka
65 MBaHoBCcKas 001aCTh 96 0,51 65 OproBckast 0071acTh 0 0
66 Koctpomckast 006macTpb 96 0,51 66 CMoneHcKas 001acThb 0 0
67 Kypexas o61acts 94 050 | 67 | Kabapmmmo-bamapcras 0 0
PecnyOnuka

68 Kamuaunrpaackas o0macTb 92 0,49 68 MBanosckas 001acTh 0 0
69 Pecrry6nuka CeBepHas 80 0,43 69 Kypckast obmacts 0 0
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Kou-Bo IToruomao
PeiiTunr Cyobext PO MOKAPOB, Hg};ﬂ’ PeiiTunr Cyobext PO (378 I[gzﬂ,
el qellL.
Ocerus - Ananus

70 Pecry6mika Mapuit D1 76 0,41 70 Kaﬂ“;‘g;‘;f;”‘”‘a’[ 0 0
71 Kanysckas 0Gmacts 75 | 040 | 71 | Peowomna Cescpax 0 0
72 Pecrry6onuka Mopnosust 74 0,40 72 Pecrry6ninka Mapuit On 0 0
73 r. CeBacroromnb 66 0,35 73 Kanyxckas o0nacth 0 0
74 Hosropojckas odiacts 62 0,33 74 Pecniybiuka MopaoBust 0 0
75 Kamuatckuii kpait 58 0,31 75 Hosropoackast o0nacth 0 0
76 TIckoBckas o0iacTh 54 0,29 76 Kamuartckuii kpait 0 0
77 PecnyOmnuka Anraii 48 0,26 77 IIckoBckas o0nacTh 0 0
78 PecriyOnuka Anbirest 44 0,23 78 PecniyOnuka Anraii 0 0
79 MarazgaHckas o01acTb 44 0,23 79 PecniyOmnuka Anpires 0 0
80 EBpeiickas aBT. 001acTh 41 0,22 80 Marananckas 00J1acThb 0 0
81 Pecriy6onuka MHrymerus 31 0,17 81 EBpeiickas aBT. 00nacts 0 0
82 Pecriy6nnka Kanmbikust 22 0,12 82 Pecniyonuka Kanmpikus 0 0
83 UyKOTCKHIi aBT. OKPYT 18 0,10 83 YyKOTCKUI aBT. OKpYyr 0 0
84 Hewnenxuii aBT. OKpyr 16 0,09 84 Henernkuii aBT. OKpyr 0 0
5| Kmeltmeson | oo | s | Crpemdaeems ||
C y4eToM MHTEHCHMBHOTO POCTAa DHEPrOBOOPYKEHHOCTU HACEJICHMS, KWIBIX U
OOIIECTBEHHBIX 3/IaHWH, TEHJCHIMSA TI0 KOJHUYECTBY <OJIEKTPOTCXHUUCCKUX)

MOKapOB, OYEBHJHO, COXPAHUTCS TMpPH CYIIECTBYIOIIEM TIIOJO0KEHUU TMOXKAPHOU
PO UIAKTUKHY IEKTPOYCTAHOBOK.
B macrosiiiee BpeMms COXHWIIACh CHUTyallus, KOT/A AJIEKTPOOOOPYyIOBaHUE IO

OoJIbIIIeH YaCcTH HUKEM HE OOCITY)KUBACTCS M HE KOHTPOJHMPYETCS C TOUYKH 3PCHHS €ro

MOXKapHOW  TpOoMUIAKTUKK. ODIEKTPUKHM Ha  OOBEKTaxX 3aHUMAIOTCS  €ro

O0O0CITy)KMBaHHEM WJIA PEMOHTOM, KOTJa YTO-TO BBIXOJIUT W3 CTpos. B aToil cBs3W,
OJHUM U3 OCHOBHBIX BONPOCOB SBIISIETCA OpraHU3alus CHCTEMATHYECKOUN
PO UIAKTHKY TTOKAPOB OT IEKTPOOOOPYTOBAHUS KIIIBIX M OOIIECTBEHHBIX 3TaHHM
C MPUMEHEHUEM TEXHUYECKHUX CPEJICTB.

B coorBeTcTBUM co cTrathern 4 TeXHMUECKOro periiaMmeHTa TaMOKEeHHOTO COr3a
(TP TC 004/2011),

HU3KOBOJIbTHOE 00OpYJ0BaHUE MOJDKHO OBITH pa3pabOTaHO M H3TOTOBJICHO TaKUM

«O  0e30MacHOCTM  HU3KOBOJITHOTO  00OPYIOBaHUS
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o0pa3om, 4TOObI MPU MPUMEHEHUHU €ro MO Ha3HAYEHUIO U BBHIMIOJHEHUU TPeOOBaHUU
K  MOHTaxXy, OKCIUTyaTallud  (MUCIOJIb30BAaHUIO),  XPAHEHHIO,  TEPEBO3KE
(TpaHCIOPTUPOBAHUIO) U TEXHUYECKOMY OOCIY>KHBAaHUIO JTO 00OpyAOBaHUE
obecrieunBaIo: OTCYTCTBUE HEAOMYCTHUMOTO PHUCKAa BO3HUKHOBEHMS IMOBBIIIEHHBIX
TEMIIEpaTyp, OYTrOBBIX pPa3psAlOB WM U3IY4YCHHH, KOTOpPhIE MOTYT IPUBECTH
K TIOSIBJICHHIO OIACHOCTEM, OTCYTCTBHE HEIONMYyCTUMOTO pHUCKa NpPH TEperpyskax,
aBapUUHBIX PEKUMaX U OTKa3aX, BHI3BIBAEMBIX BIIMSTHUEM BHEIIHUX U BHYTPEHHHX
BO3NeCcTBYIONMX  (hakTopoB. Takke B JaHHOM  CTaTbe  OMpEJENIeHO,
YTO HU3KOBOJIBTHOE OOOpYJOBaHWE JOJKHO OBITHh pa3pab0OTaHO U M3TOTOBJICHO
TaKUM 00pa3oM, 4YTOOBI OHO HE SBISJIOCH MCTOYHMKOM BO3HUKHOBEHHS TOXKapa
B HOPMaJIbHBIX U aBapUIHBIX YCIOBUSAX PAOOTHI.

B OonpmumHCcTBE  CcilyyaeB, ITOCJIE  MOHTaXa,  DJIEKTPOOOOpY/IOBaHHE
HE TMOJBepraerca NPOPUIAKTUUECKUM OCMOTpPaM, TEXHUYECKOMY KOHTPOJIIO,
O0OCITy’)KMBaHMI0O W  PEMOHTHO-TIPEIYNPEIUTEIbHEIM  MeponpusiTusiM.  OJHAKO
CO BPEMEHEM C HHUM NPOUCXOAAT OTPULATEIbHBIE W3MEHEHHUs. YXYyIUIEHUE
COCTOSIHUS 3JIEKTPOOOOPYIOBaHUS MPUBOIUT K HEPAIMOHATBHOMY HCIOJIb30BaHUIO
ANEKTPUYECKOW SHEPrUU U TMOBBILIEHUIO YPOBHS MOYKAPHOM OMACHOCTH, a, 3HAYMT,
TpeOyeT 32 HUM CUCTEMATU3UPOBAHHOTO HAOIIOICHHUS.

B cootBercTBUU ¢ DenepanbHbiM 3aKk0oHOM OT 21 mekabps 1994 r. Ne 69-03
«O mnoxapHoil 06e30macHOCTH», NPOPMIAKTHKA TOXKAPOB — COBOKYIHOCTH
IPEBEHTUBHBIX MEpP, HAIPABICHHBIX HAa MCKIIOUYEHUE BO3MOXHOCTH BO3ZHUKHOBEHUS
M0KapoB M OrPaHUYEHUE UX MOCIEICTBUN.

[Ton cuctemolt MPOPUIAKTUKA TOKAPHOU OIMACHOCTH IIIEKTPOOOOPYIOBAHUS
KWIBIX W OOIIECTBEHHBIX 3/IaHUW TOHUMAIOTCS PETYJSIPHBIC, BBITIOJHIEMbIC
1o 3a1aHHOMN porpaMmme HaOJI0ICHUS 3a HKCILTYaTUPYEMBIM
ANEKTPOOOOPYIOBAHUEM, MO3BOJSIONINE OMPEACISITh €ro (PaKTHUYECKOE COCTOSHHE,
MPOUCXOJAIINE B HEM MPOLECChl W MPOTHO3UPOBAThH M3MEHEHUE COCTOSIHUS
MO/ BIMSTHUEM PazNu4HbIX (hakTopoB. Takue HaOIIOEHUS HEOOXOIUMBI, B TIEPBYIO
ouepelib, IS AIEKTPOooOOpyI0BaHNsI 0OBEKTOB C MACCOBBIM MPEOBIBAHUEM JTHOJICH.

[ToxapHasi 6e30MacHOCTh OOBEKTOB PA3IMYHOTO HA3HAYECHUS B 3HAUYUTEIBHOMU
CTENEHU OMNPEACNSIETCS COCTOSIHUEM SKCIUTyaTUPYEMOTO 3JIEKTPOOOOpYAOBaAHUS

U 3JIEKTPOYCTAaHOBOK.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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OCHOBHBIM  HampaBJI€HUEM B O0ECHEYeHUH MOXapHOH O€30MacHOCTH
AKCIUTYaTUPYEMOTO DJIEKTPOOOOPYIOBAHUS SIBIETCS MaKCUMAJIbHO BO3MOXKHOE
CHIKEHHE BEPOSITHOCTUM BO3HHUKHOBEHHMS IOXkapa OT AJIEKTPOYCTAHOBOK B ILIEJIIOM
U OT OTIEJIBHBIX JJIEKTPUUECKUX U3/IEIIHMN.

Tam, T1€ €CThb KOHTAKTHBIE COCIMHEHUS B JJIEKTPOCETAX, MPOLECC OKHUCICHUS
METaJNIMYECKUX TOBEPXHOCTEH  DJIEKTPOKOHTAKTOB W  TOSBICHUS JAE(PEKTOB
HENpepbIBEH. be3 10CTaToYHON TEXHUYECKOM OCHAIIEHHOCTH M MOATOTOBJIEHHOTO
nepcoHaga B OOJIBIIMHCTBE CIIy4aeB HEHUCIIPABHOCTU 3JIEKTPOOOOPYAOBAHUS MOXKHO
OOHApYKUTh TOJBKO MO XAPAaKTEPHOMY 3aMaxy WIA OOYTJIE€HHOU 3JIEKTPOU3OISAINUH,
YTO XapaKTEePHO JJI aBapUUHBIX Ne()EKTOB yXkKe Ha MOKapOOIMNACHOM CTaIuH.

BosnukHoBeHnEe Ne(PEKTOB INEKTPUUYECKUX LENed U 3IIEKTPOOOOPYJOBAHUS —
ATO €CTECTBEHHBIN MPOIECC, K KOTOPOMY HEOOXOAMMO OBITh FOTOBBIMH U KOTOPOE
HE00X0AMMO IPEIYNPEXIaTh 3a01arOBPEMEHHO.

B Hacrosimee Bpemsi MOSBUIMCh HOBBIE TEXHUYECKHUE CPEACTBA, IMO3BOJISIIOLINE
BBIBECTH  NPOPWIAKTUKY TIOXAPOB  OT  DJIEKTPOOOOPYAOBAaHHS B  IKHIBIX
1 OOILIECTBEHHBIX 37]aHUSX HA HOBBII YPOBEHb.

K oOciayxuBaHHIO 3JEKTPOYCTAaHOBOK JIOIMYCKAIOTCA KBaJU(ULIUPOBAHHBIE
CHELMATIUCTBI, HUMEIOIIMEe Tpymnmy mo a3iekrpobezonacHoctd He Huxke I,
HOJITBEPKICHHYIO COOTBETCTBYIOLIUM yIOCTOBEPEHHUEM.

OOcnenoBaHue  3JEKTPOYCTAHOBOK  JOJDKHO  INPOU3BOJUTHCS  COBMECTHO
C  KBaJU(pUIMPOBAHHBIM  IEPCOHAIOM  3JEKTPOTEXHUYECKOIO  XO3SHCTBA,

OTBETCTBEHHBIM 32 00CTY>KMBAHHE JIEKTPOOOOPYAOBAHUS 3aHUS.
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1. ObaacTp npuMeHeHUs

Hacrosimue MeTtoanyeckue peKOMEHIAIMM OMPEEIIoT OOIIMe MOI0KEHUS
M0 OpraHM3aluyd TPOPUIAKTHKU IOXKAPOB OT DIIEKTPOOOOPYIOBAHHS B IKUIBIX
¥ OOIIECTBEHHBIX 3[JaHUSIX C IPUMEHEHUEM TEXHUYECKIX CPEJICTB.

Hacrosimue METOUYECKHE PEKOMEHIAINH npeHa3HAYCHBI
JUI HCTIOJIHUTENIBHBIX OpraHoB cyObekToB Poccuiickoit denepanuu, opraHos
MECTHOTO CaMOYTIpaBJICHUs, OpraHU3alui M0 pealn3aluy MOJTHOMOYUI B 001acTu
MOXKapHOH 0E€30MacHOCTH, a Takke COOCTBEHHUKOB (apEHAATOPOB) KWIIBIX JIOMOB
(xBapTHp).

OCHOBHBIMHM 3aJlayaM{ HCIIOJIHUTEIBHBIX OpPraHOB CyOBeKTOB Poccuiickoii
deneparum, OpraHoB MECTHOTO caMOyTIpaBJICHUS, OpTaHU3aIHiH,
no TpOoPUIAKTHKE TI0KAPOB B IKWIbE, SBISIIOTCS OOYYCHHE HACEJICHUS MepaM
HOoXapHOH 0e30MacHOCTH, OCHOBaM I0KapoOe30MacHOro IOBENEHUS, a TaKxke
MH(GOPMUPOBaHUE HACEIEHHUS O MepaxX MOXKapHOW Oe30MaCHOCTH.

Hacrosimpe wMeronuyeckue peKOMEHJAIMM  MOTYT  OBITh  IPUMEHEHBI
COOCTBEHHUKaMH JIOMOB (KBapTHp) M apeHIaTOpaMH IOMEIIEHHH Uil MpOBeIeHUs
CaMOCTOSITENIHOW ~ TEPBUYHOM OLIEHKM COCTOSIHUSL TOXKapHOH  Ge30MmacHOCTH
AKCIUTYaTUPYEMOTO dJIEKTPOOOOPYIOBAHUS.

B nacrosmmx MeToaudeckux peKOMEHAANUAX O] TEXHUYECKIMHU CPEACTBAMU
NpOQHUIAKTUKN TI0KapOB MOHMUMAIOTCS aIMapaThl 3alIUTHI AJIEKTPHUUECKUX IETIeH,
TETJIOBU3MOHHAS TUarHOCTHKA, TEPMOUHIUKATOPBI U TEPMOCHCTEMBI.

Hacrosmme Meronudyeckue peKOMEHIALMU HE SBISIIOTCS PYKOBOACTBOM
[0 TMPOCKTHUPOBAHUIO JJIEKTPOYCTAHOBOK 3[JaHUM M  MOHTaXy almaparoB
AIIEKTPUYECKON 3alIUTHI U IPYTUX TEXHUYECKUX CPEICTB.

[IpoexkTupoBaHHE U MOHTAXX 3JIEKTPOYCTAHOBOK 37aHHI JOJHKEH MPOBOAMUTHCS
B COOTBETCTBHUH C JEHCTBYIOIIMMU HOPMATUBHBIMU JOKYMEHTaMH.

Hacrosmme weronuyeckue peKOMEHAAIMHU HE SBIAIOTCS HOPMATHBHBIM

JIOKYMEHTOM.
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2. OCHOBHBIE JJIEKTPOTEeXHUYeCKHe PUYNHBI I0KAPOB
0T 3JICKTPOOOOpPYA0BAHMS

[loxxapHass 0e30MacHOCTh OOBEKTOB PA3IMYHOrO HA3HAYEHHUS, B TOM YHUCIE
KUJIBIX W OOIICCTBEHHBIX 3JaHUM B 3HAYMTEILHOW CTENCHHU ONMPECIACTCS
COCTOSIHHEM JKCIUTYaTHPYEMOTO 3JIEKTPOOOOPYIOBAHUS U DIICKTPOYCTAHOBOK.

3HaHWE TEXHUYECKMX IMPUYUH TOKAPOB OT JIJICKTPOYCTAHOBOK IO3BOJIAET
opranu3oBath 3PPEKTUBHYIO CHCTEMY MOKAPHO-POPHUIAKTUYSCKAX MEPOTIPHSITHIA.

K npuunHaM 1moxapoB 3JCKTPOTEXHHUECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMBIKaHHE;

- TIeperpy3Ka 3JEKTPUUCCKUX IETeH;

- OOJIBIIIOE TIEPEXOTHOE COMPOTHBIICHHE;

- UICKpPCHHE;

- DIICKTPUYECKAs IyTa;

- IEpEHANPSKEHUE DIIEKTPUIECKOM CETH.

Kpome TOro, HEOOXOAUMO YYHTBIBATH, YTO MEPEHANPSIKEHHE dJICKTPHUUCCKON
ceTd, OOJIBIIOE MEPEXOJHOE COMPOTHUBIIEHUE W MEPErpy3Ka IEMU MOKET MPUBECTH
K KOPOTKOMY 3aMBbIKAHHIO, BO3HHKHOBCHHIO JJIEKTPUYECKOW Iyrd, W HA0OOpOT,
KOPOTKOE 3aMbIKaHHE MOYKET TPHBECTH K IEPErpy3Ke DICKTPUYECKOU CETH,
K MCKPEHHUIO, 00pa30BaHUIO DJIEKTPUYECKOMN AYTH, K TEPEXOAY IEKTPUIECKOTO TOKa
Ha METAJUIMYCCKUE 3a3eMJICHHBIC KOHCTPYKIIUU  T.1. [3].

To ectb, OIHM aBapHiiHBIC PEKHMBI, MOTYT IEPEXOAHWTh B Jpyrue Ooiee

OITIaACHBIC OTHOCUTCIIbHO BO3MOKHOCTH BO3HUKHOBCHHUS ITOKAPOB.

Kopomkoe 3amvikanue

Cpenu 0OpUYMH TIOXKAPOB  AJIEKTPOTEXHUYECKOIO  XapakTepa KOpPOTKOE
3aMbIKaHUE SIBISIETCSI CAaMBIM PACIPOCTPAHEHHBIM, XOTS HEPEAKO OHO MOXKET OBITh
Y CJIEICTBHEM KaKOW-IHOO0 APYroi aBapuitHOM CUTYaIlMU B AJICKTPUIECKOM IICTIH.

Kopotkoe 3ampikaHMe B DJIEKTPUYECKUX LENAX MOXKET BO3HUKHYTH
B pe3yibTaTe 3aMbIKaHUS MEXIY (a30BbIM W HYJIECBHIM MPOBOJIHUKAMU, 3aMBIKAHUS
(a30BOro MpoBOJHMKA HA «3eMiTto» [3].

NHpIMM  crioBamMHu, KOPOTKOE 3aMBIKAHME BO3HUKACT MPU COCAUHEHUHU
AJEKTPUYECKUX MTPOBOJOB C HAPYIIEHHOW W30JIIUMENH, COMPUKOCHOBEHUN MPOBOAOB

C MCTAUIMYCCKHMMHU 3a3CMJICHHBIMH KOHCTPYKLIHAMHU BI[aHI/Iﬁ H COOPYKCHHMU,
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MOTIAIAHAM HA OTOJICHHBIE TPOBOJA TOCTOPOHHUX METAUIMYECKUX IMPEIMETOB,
npoboe OOYIJIEHHOW WM HApyIIEHHOM HM3O0JALMM MPOBOAOB U JPYTHX
3JIEKTPOYCTAHOBOYHBIX U3JICIIUH.

[Ip KOPOTKOM 3aMBIKAHWM MTHOBEHHO MHOTOKPAaTHO YBEIHYMBACTCS CHIIA
TOKa B IICTIH, POMCXOIUT 3HAYUTEIBHOE BBIJCIICHUE TETIa, 3HAYUTEILHO BO3pacTaeT
TEMIIepaTypa TOKOMPOBOIAIINX JKHJI, YTO TPHUBOJUT K PACIUIABICHUIO HW3OJISIUU
DIIEKTPUYECKUX TPOBOJIOB M Kabened u €€ TMOCIeayIoleMy BOCILIAMEHEHHIO.
KopoTkoe 3ambikaHue, Kak TMPaBHIIO, COMPOBOKIACTCS XJIOMKOM, pPAaCIUIaBICHUEM
MeTajjla TMPOBOJHUKOB M BBEIOPOCOM PACKAJICHHBIX YaCTHI[ M3 30HBI KOPOTKOTO
3aMBIKaHMS C TIOCISAYIOMIUM BOCITIAaMEHEHUEM OKPY KAOIIHUX MPEIMETOB.

HauGomnee pacnpocTpaHeHHbIC TPHYHMHBI, MO KOTOPBIM MOXET IPOU30UTH
KOPOTKOE 3aMbIKaHWE B KBapTUpE, JOME, OOINECTBEHHBIX 3JaHHSIX — 3TO
NOBPEXKJACHUE W30IAIMU. [lOBpekKICHHE W3OJAIMKM dYalle BCEr0 IPOUCXOIUT
B MECTax, IJie¢ MPOBOJia MmeperudaroTcs. Takke K MOBPEKIACHUIO H30JSIUA MOXKET
NPUBECTH TEPEKPyUYMBAHUE IPOBOJIOB, CrMOaHHWE MPOBOAOB IO OCTPHIM YIJIOM,
MOBPEKACHUE U3O0JSIMKM TPOBOJOB TPU MPOBEACHUH PEMOHTHBIX pabot [4].
W3onsmuio MOTyT TMOBPEAWTHh TPBI3YHBI WM JOMAlllHWE >KUBOTHbIE. Emie onanHa
OpUYMHA KOPOTKUX 3aMbIKaHUW — TeperpeB M, Kak CJEACTBHE, pa3pyllieHue
U30JISIIU Y.

HcTounukamMu 3aXWraHus TpU KOPOTKHX 3aMBIKAHUSX MOTYT SIBIATHCS
packaneHHble (TOpSIIME) 4YacTUIBl W KAl MeTajsla TpH  PacIUIaBICHUU
B aBapUilHBIX peXUMax KU TMPOBOAOB (Kabeneil) Wi TMpu pa3pylIeHUU

AIEKTPOTIPUOOPOB.

Ilepezpy3ka snekmpuueckux cemeil

CoBpeMeHHbIE KBapTUPbhl U JIOMa HACBIIIEHbl MHOXECTBOM 3JIEKTPUYECKUX
npubopoB. YacToii NPUYMHON BO3HUKHOBEHHUS TIOKAPOB SIBISIETCS TeEperpysKa
3JIEKTPOCETEH.

[Ieperpy3koi Ha3bIBAETCA TAKOE SIBIICHUE, IIPU KOTOPOM B 3JIEKTPUUYECKOMN CETH
BO3HUKAIOT TOKOBBIE HArPY3KH, MTPEBBIIAOIINE JIUTEIBHO JOIMYCTUMBIE.

Haubonee wacToil npuuMHON, BBI3BIBAIONIEH MEPErpy3Ky AIEKTPUUECKUX
L[ETEeH B KUJBIX U OOIIECTBEHHBIX 3aHUSX, SIBIICTCS BKIIOUEHHUE B DJICKTPUUYECKYIO

CeTh HE MPEAYCMOTPEHHBIX PACU€TOM MOIIHBIX MOTPEOUTENCH ANEKTPOIHEPTUHN WU
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BKJIIOYEHUE B OJIHY PO3ETKY HECKOJBKO OBITOBBIX MPUOOPOB OOJIBIION MOIIHOCTU
OJIHOBPEMEHHO.

B pesynbraTe mneperpy3kud NpoOBOJA HArpeBalOTCs, BBIAEISETCS OOJBIIOE
KOJIMYECTBO TEIJIA, MOTYT IJIABUTHCS JKHJIBI TIPOBOJIOB — 3TO MOXKET CTaTh MPUUUHOM

KOPOTKOT'O 3aMbIKaHMsI, BOSHUKAIOT UCKPBI U KaK CJeICcTBUE Toxap [5].

bonvuioe nepexoonoe conpomuenenue (nioxoi KOHmaxm)

Bonbiioe mnepexogHOEe COMPOTHBIEHHE — H3TO COMNPOTUBIEHUE YydacTKa
ANIEKTPUYECKOW 1I€MM B MECT€ COCIMHEHHUS OTJACJIBHBIX JJIEMEHTOB (MecTa
COCIMHEHUs TPOBOJIOB, IMOJCOSAUHEHUSI UX K DJIEKTPONPUEMHUKAM, KOHTAKTHBIM
AJIEMEHTaM U T.II.) B KOTOPBIX, MIPU HEMPABUILHOM UX HCIOJHEHHUH, CONPOTUBIICHUE
BBIIIIE TI0 CPAaBHEHUIO C COMPOTUBICHUEM DJICKTPUUYECKON IIETH JI0 ATUX YYaCTKOB M
noce Hux [3].

Haubonee yacto Gosblire mepexoHble COMPOTURICHUSI BOSHUKAIOT B MECTax
COCIMHEHUs TPOBOJOB MEXIYy COOOM, KOrja BMECTO MalKH, CBapKH, OIMPECCOBKHU
WIM 32KUMOB TOJ OOJITHI MPUMEHSIOTCS CKPYTKH MPOBOAOB (OCOOEHHO oOmacHa
CKpyTKa IIPOBOJIOB C aJJIOMUHUEBBIMH U MEHBIMH JKUJIAMH ), B MECTaX MOAKIIOYSHUS
OpOBOJAOB K ammapataM 0e3 CHeHUalIbHBIX 32KUMOB M  HAKOHEYHHKOB,
B BBIKJIIOUATENSAX, IITENCEIbHBIX pa3zbeMax (po3eTkKax, BHIJIKaxX) Ha KOHTAaKTHBIX
AJIEMEHTaxX NP CHUXKECHUU MPUIIAraeMbIX ISl BKIIOUEHUS YCUIHM, HETOBKIIOUEHHUS,
NOJIrOpaHus U T.M., B MECTaX KOHTAKTOB, BBIMIOJIHEHHBIX C TOMOIIBIO PE3LOOBBIX
COCIMHEHUN B 3JIEKTPOOOOPYIOBAaHUHU, B KOTOPOM B MPOIECCe pabOThl MPOU3OIILIO
ocla0JieHre KOHTaKTa.

HenocpencTBeHHBIM HCTOYHUKOM 3a)KUTAHHUS B 3TOM CIIy4ae MOTYT OBITh:
AJIEMEHTHI 3JIEKTPOYCTAHOBOK, HAarpeTrble 10 BBICOKOM TeMIepaTypbl TEIUIOM,
BBIJICJICHHBIM ~ JJIGKTPUYECKMM TOKOM B MeCT€  OOJIBIIOrO  IMEPEXOIHOI0
CONPOTUBIICHUS;  BJEKTPUUYECKUE  HMCKPbl  WJIM  YacTULbl  PaCIUIaBJIECHHOIO
M HaKaJIEHHOTO0 MeTajlla, BO3HHUKAIOIIME B MECTE «IIJIOXOr0» 3JIEKTPUYECKOIO
KOHTAaKTa.

Kpome Toro, GompIiioe mepexogHOe COMPOTHBICHHE MOXET OBITh MPUIMHON

BO3HHKHOBCHHUSA KOPOTKOI'O 3aMbIKaHU:].

Hckpenue (0yzo060it npoooit)
Hckpenne (ayroBoit 1mpo0OOi) B IJIEKTPOYCTAaHOBKaAX — OTO BeChbMa

PacIpOCTpPaHEHHOE ABJICHUE U MPOUCXOAUT KaK MPH HOPMaIbHOU paboTe OTAEIbHBIX
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noTpeOUTeNIe SIEKTPUUECKON HSHEpPruu, 4dalle BCEro NPUOOPOB HUMEIOIINX
KOJJIEKTOPHBIN 3JIEKTPOJABUIATENb NMPU HEIUIOTHOM MPUIIETAHUU K HUM IIETOK, TAK
U B aBapuilHOM pexuMe paboThl AJIEKTPONPUOOPOB, B MECTaX HEKAUYECTBEHHOTO
MPUCOEAUHEHNUS  TPOBOJAOB K  IMOTPEOUTENSIM  DJICKTPUUYECKOW  DHEPTHUH,
IIPU  CONMPUKOCHOBEHUH OTACIBHBIX YYaCTKOB IMPOBOJAOB MEXKIYy COOOM WM
C 3a3eMJICHHBIMU KOHCTPYKIMSIMH | T.1. [3].

[Ipyu uckpeHun NOPOUCXOAUT O0Opa30BAaHUE HUCTOUYHUKOB  3a)KUTaHUS,
o0J1ajaroIIuX YHEPTUEH U TEMIIEpaTypPO JOCTATOUHBIX JIJIi BOCIIJIAMEHEHHUSI MHOTHX
TOPIOYMX BEIIECTB U MATEPUAJIOB.

HckpoBoil paspsii MOkeT 00pa3oBBIBATHCS MPU U3JIOME >KUJIBI Kabens u3-3a
yCTaJIOCTH MeTajjla, pa3pbiBa MPOBOJHHUKA TMPHU UYPE3MEPHOM PACTSIKEHUM Kabes,
00 TIPU TOBPEKICHUH KUJIBI IIOCTOPOHHUM TIpeAMETOM. B moBpexaEHHON Kuie
BO3HHMKAET Majblii 3a30p, MpoOWBaeMbli pabOYUM HAIpPsSHKEHUEM, IOATOMY TOK
0 TaKOMYy KaOeJto MPOJO0JKAET MPOTEKaTh, U OCTAETCs OJM30K K HOMHHAJIBHOMY
3Ha4eHUI0. B  3a3ope BO3HMKAaeT AYroBOM paspsll, CONPOBOXKIAKOUIUKCS
UHTEHCHUBHBIM BBIJEJICHUEM TEIUIa, YTO MNPHUBOJUT K AAJIBHEHUIIEMY pa3pyLICHHUIO
U30JISIIIUM KaOeJist U €r0 BO3TOPaHHUIO.

Inekmpuueckasn oy2a

DnexTpuveckas ayra oopasyercs B pe3yibTaTe YCTOWYHBOTO AJIEKTPUUECKOTO
pa3psana MeXIy IBYMsI METANIMYECKUMHU 3JIEMEHTAMH AJIEKTPUYECKOW YCTaHOBKH,
UMEIOIINMU pa3Hble MOTEHIHANIBI. B 351eKTprUecKoil 1yre MpoOUCXOIUT UHTEHCUBHAS
MOHU3ALMS Ta30BOr0 MPOMEKYTKA, IUIaBIEHUE M TopeHue Mmetaia. Kpome toro,
MPOUCXOIUT HMHTCHCHUBHOE pa30phI3TUBAHUE PACIUIABICHHBIX YaCTHI[ MeTajia,
MMEIONIMX OOJIBIION 3amac TEIIOBOW JHEPruM, KOTOpbIE Iomaaass Ha TOpIoune
Marepualbl, MOTYT 3a)K€4b HUX. OJEKTpUYECKas Ayra HMEET OYEHb BBICOKYIO
temmeparypy (1500-4000 °C) u MoOXeT BOCIUIAMEHUTh TMPAKTUYECKH JIIOOOU
rOpPIOYH MaTepuas, CONPHUKACAsICh C HUM HEMOCPE/ICTBEHHO, a TaKKe MOCPEICTBOM
JYYUCTON TEIUIOTHI.

VYcroituuBast — aleKTpuUYecKass  Jayra  HMHOTIa  MOXET  BO3HMKATh B
anekTponpoBojax. [Ipu anekTpruyeckol Ayre mo HensM MpoTEeKaroT TOKU KOPOTKOTO
3ambikanus. [ToaTomy npu oOpa3oBaHUU JIEKTPUUYECKON IYTM B aBApUITHOM pexXUME
B DJICKTPUYECKOM 1I€MM BO3HUKAIOT BTOPUYHbBIC (MIOOOYHBIC) SIBJICHUS, XapaKTEPHbIC

U1 KOPOTKOTO 3aMblKaHWs. B ciydasx, HE NpPeayCMOTPEHHBIX HOPMAIbHBIM
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PEKUMOM OKCIITyaTalluH JJICKTPOYCTAHOBOK, BO3ZHHKHOBCHUC BHGKTqueCKOfI Ayru

Yare BCEro MPOUCXOIUT IPU KOPOTKOM 3aMbIKaHHH [ 3].

Ilepenanpasicenue 6 31eKmpuyecKkoil yenu

[lepeHanpspkeHHE MOXKET BO3HUKATh: MPH KOPOTKUX 3aMBIKAHHSX;, TIPH
MOTIAIAHAH  «BBICOKOTO» HAMPSOKCHUS HA HHU3KOBOJBTHBIC CETH; TPHU TPO30BBIX
paspsiax; JAEKTPOMAarHUTHON MUHIYKITUHU U JIP.

[ToxapHasi OMacHOCTh TEpPEHANpPSIKEHUS, B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBHM, MOXET TMPOSBISITECA B  CICAYIONIEM: TIOBBIIICHUU BEPOSTHOCTU
BO3HMKHOBEHHUSI KOPOTKOTO 3aMbIKaHMs; YBEJIMYCHUU TOKOBOM HArpy3kKu Ha
OTJICJIbHBIX y4YacTKaxX JJICKTPUYECKOW IIeMd W BO3MOYKHOCTH BO3HUKHOBEHUS
NEePErpy3KH; MOBBIIICHUH TEIJIOBBIICIICHHS B DJICKTPOHArPEBATEIIbHBIX YCTPOUCTBAX;
MOBBIIIICHUU BEPOSTHOCTA BOSHUKHOBEHHUS aBAPUHHBIX PEKUMOB B JIEKTPOIIPUOOpax
[3].

Henpagunwnana 3Ixkcniayamayus, KOHCHMPYKMUBHbBIE HEOOCMAMKU U
HeUCnPasHoOCmU IJ1eKMPOU30euil

[loxapHnas 0€30MacCHOCTh  AJEKTPUUYECKUX TNPUOOPOB  HAmpaBlieHa Ha
oOecrieueHue MPakTUYECKON HEBO3MOKHOCTH 3aropaHusi, Kak caMoro M3/elus, TaK U
OKpyXaroled ero cpeabl, 4YTO JOJKHO 0OecrednBaThCsl  KOHCTPYKIIMEH
ANEKTponpuOOpa, BHIOOPOM  KOMIUICKTYIONIMX  M3JACIUA W MaTepuajoB ¢
TEMIIEPATYPHBIMH XapaKTEPUCTUKAMHU, COOTBETCTBYIOIIUMHU TEILUIOBOMY PEXKUMY
pabotel. Ilpm 3TOM  XapakTepUCTUKAMU  MOXXAapOoOE30MaCHOCTH  SIBISETCS
COOTBETCTBHE TEMIIEpAaTypbl Ha OCHOBHBIX 3JEMEHTaX 3JEKTPUUYECKOTOo Mpubdopa
JIOTTYCTUMBIM 3HAYEHUSIM, KaK B pabo4eM, TaKk ¥ B aBAPUIHOM PEXHUME €r0 pabOTHI.

Bo3HuKHOBEHHE TIOKApOB OT DIEKTPUUECKHX NPUOOPOB MOXKET OBIThH
OOyCIIOBIICHO:  KOHCTPYKTMBHBIMU  HEJOCTATKaMH,  HApPYIICHHWEM  TPaBUI
OKCIUTyaTallui; HEKAYeCTBEHHBIM OJHEProcHaOeHueM (pe3KuMH KoJeOaHUsIMU
HAMPSDKCHUST B DJICKTPUYECKOM CETH, YTO MOXKET MPHUBECTH K BO3HHUKHOBEHUIO
aBapUUHBIX PEKUMOB).

OCHOBHBIMH TPUYWHAMU BO3HHUKHOBEHHS TIOKAPOB OT DJIEKTPHYECKHUX
W3JIETUH SBIIIOTCS: KOPOTKOE 3aMbIKaHHME B MPUOOpAxX M MIHYypaxX MATAHUS, OOJIBIIOE
MEePEX0IHOE COMPOTUBJICHUE, MTEPErpy3Ka, UICKPEHUE, HAPYIIEHUE TEILIOBOTO peKUMa
paboThl  snekTponpubopa  (YXYIOUIEHHBIM  TEIJIOOTBOM),  HEMOCPEICTBEHHOE
CONPUKOCHOBEHHE HArpeThIX [OBEPXHOCTEH HJIEKTPONpUOOPOB C TOPOYUMU

MaTepuajiaMH; BO3JCHCTBHE  TEIUIOBOTO  M3JIydeHHs Tmpubopa (Hampumep,
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ANEKTpoOOOrpeBaTessi) Ha TOpIOYME MaTepuaibl, BBUIET pPACKAJEHHBIX YaCTHII,

00pa30BaBIIKXCS B PE3y/IbTaTe aBAPUIHOTO pekuma [3].

3. Opranuzanus npoQUIAKTHKH MOKAPOB

3.1. O0mme nmosoKeHust

C 1 wmapra 2023 r. BCTymWwioO B  CWIYy  IIOCTAaHOBJIECHUE
[IpaButensctBa Poccuiickoit ®Pepepaunn ot 24 oktsaOps 2022 1. Ne 1885
«O  BHeceHMM  u3MeHeHMH B IIpaBWia  IPOTHMBONOXKAPHOTO  pEKHUMA
B Poccuiickon deneparun».

[IynkT 2 yka3aHHBIX W3MEHEHHU BBOAMT B [IpaBmiia TPOTHBOMOXKAPHOTO
pexuMma B Poccuiickoii ®denepanuu (nanee — I1I1P) HoBwIi yHkT 2.1 cnemyromiero
conepxkanusi «PyKkoBoJIUTENb OpraHU3alMi OOECMEeYMBACT JKCIUTyaTalluio 3[aHUH,
COOpY>KEHHUH B COOTBETCTBUU C TpeboBaHusiMu denepanbHoro 3akoHa « TexHuyeckui
periaMeHT o TpeOOBaHUAX TMOXKapHOW Oe3omacHOCTH» M (WJIM) MPOEKTHOM
TOKYMEHTALIHI.

C 7 suBaps 2023 1. Bctynuiau B cuiy [IpaBuia TeXHUYECKOW SKCIUTyaTalldu
AJIEKTPOYCTAHOBOK TMOTpeOUTENIe »siekTpuueckod »sHeprum (mamee — I1TD),
yTBepKJeHHble mpukazom Munsnepro Poccum Ne 811 or 12.08.2022
«O0 yrtBepxkaeHuu llpaBuy TEXHHUECKOM OKCIUTyaTallMM  3JIEKTPOYCTAHOBOK
noTpeOUTeNel AICKTPUICCKON IHEPTUMY.

B coorBerctBum ¢ nyHkroM 3 IITD TexHuueckas 3KCIUTyaTauus
JJIEKTPOYCTAHOBOK BKJIFOYAeT, B TOM YMCJIE, HUX PEMOHT U TEXHUYECKOE
o0Cy>KMBaHHUE.

B cootBercTtBuM ¢ mynkroM 7 IITD, mpu 3KCIUTyaTaluu 3J€KTPOYCTAHOBOK
noTpeOuTeNb TakkKe JODKEH OOeCHednTh: COJEp)KaHHE DIEKTPOYCTAHOBOK B
HCIIPABHOM COCTOSIHUM U UX 0€30MaCHYI0 HKCILTyaTalllio0; MPOBEICHHE TEXHUYECKOTO
OOCTY)KMBaHHSI U PEMOHTA JJIEKTPOYCTAHOBOK B MEJSAX MOAACPNKAHUS HUCIPABHOTO
COCTOSIHMSI W 0€30macHOM  JKCIUTyaTallud  3JIEKTPOYCTAHOBOK;,  HaJU4uUe,
WCMOJIb30BAHUE W TOAJCPKAHHE B  AKTYAJIbHOM COCTOSIHUM TEXHUYECKOU

AOKYMCHTAILlUH, HCO6XOI[HMOI>1 AJIA OKCINTYaTaluy 3JICKTPOYCTAaHOBOK.


https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/902111644#7D20K3
https://docs.cntd.ru/document/902111644#7D20K3
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B coorBercTBun ¢ myHkToM 8 IITD nid HEMOCPEICTBEHHOIO BBINOJHEHMS
00s3aHHOCTE MO OpraHu3aluy HKCILTyaTallMd 3JEKTPOYCTAaHOBOK PYKOBOJUTEIb
norpebutens (32 HMCKJIOYEHUEM  HMHJUMBUIYAIbHBIX  MpeANpUHUMATENEH
U (pU3MYEeCKUX JMI) OPraHU3aUOHHO-PACHIOPAIUTENBHBIM JOKYMEHTOM Ha3HaydaeT
U3 4YHUClia AAMUHUCTPATHBHO-TEXHUYECKOTO IEpCcOoHala MNOTpeOuTeNs JHIIO,
Ha KOTOPOE€ BO3JIOKEHBI OO0S3aHHOCTH MO OPraHU3alMU IPOBEJCHHS BCEX BHJIOB
paboT B DJIEKTPOYCTaHOBKAaxX MOTpeOuTenss (Jajgee — OTBETCTBEHHBIM 3a
ANIEKTPOXO35MUCTBO), M €ro 3aMmecturens. B cioysae eciaum  moTpeduTens,
OCYLIECTBIISIIOIIMNA IKCIUTYaTallUI0 3JIEKTPOYCTAHOBKH, SIBISIETCS WHIWBUAYAIbHBIM
IpeANpUHUMATENEM,
00S3aHHOCTh MO0 OPTaHU3AIMHM JKCIUTyaTallMM 3JIEKTPOYCTAHOBOK, OpraHU3aliu
IPOBEJICHUS BCEX BUIOB PabOT B AJIEKTPOYCTAHOBKAX BO3JAraeTCsl HEMOCPEICTBEHHO
Ha TaKOr0 MHAWBUIYAIbHOTO MPEAIPUHUMATENS.

Yuursiast TpeboBanus nyHkra 8 [1T3, opranuzamuio npopuIakTUKH MOXKaAPOB
OT DJKCIUTyaTUPYEMOTr0 AJIEKTPOOOOPYNOBAHUS PEKOMEHAYETCS BO3JOXKHUTH Ha
OTBETCTBEHHOTO 32 AJIEKTPOXO3AMCTBO WM HAa MHIUBUAYAIBHOIO MIPEIIPUHUMATES,
HEMOCPECTBEHHO IKCILTYaTHUPYIOLIET0 AJIEKTPOYCTAHOBKH, a I (PU3UUECKUX JIUIL —
HEMOCPEICTBEHHO Ha (PU3UYECKOE JIUII0, IKCILTYaTUPYIOIEE JIEKTPOYCTAHOBKH.

B cootBercTBUU ¢ myHKTOM 9 IITD Ha OTBETCTBEHHOIO 3a 3JEKTPOXO3AUCTBO
JOJIKHBI OBITh BO3JIOKEHBI MOJTHOMOYHS [0 OpraHU3alMKU Pa3paOOTKU U BEACHUIO
JOKYMEHTAallMM 110 BOIPOCAM OpPraHM3alMU JKCIUIyaTallud d3JIEKTPOYCTAHOBOK
U ee IepecMOTpy (akTyaiau3auuu); OOECIEYEHHIO BBIMOJIHEHUS PEMOHTa U
TEXHUYECKOT0 OOCITYKUBAaHHUS 3JIEKTPOYCTAHOBOK.

B cootBerctBum ¢ mynktom 14 IITD, moTpeburtens NODKEH OpraHU30BaTh U
OCYILIECTBIIATh KOHTPOJIb COCTOSIHUSL €r0 JJIEKTPOYCTAHOBOK, OCHOBAaHHBIA, B TOM
quclie, Ha pe3yabTaTaX OCMOTPOB. BEISBIEHHBIE TIO pe3ybTaTaM KOHTPOJIS Ae(EKThI
000pyIOBaHMS, YCTPOUCTB AJIEKTPOYCTAHOBOK JODKHBI (DMKCHPOBATHCS B JKypHaJe
Ie(pEeKTOB C OMNpPEJCICHHEM OTBETCTBEHHBIX 32 YCTpPAaHEHHWE JHMII U CPOKOB
yCTpaHeHus 1e(EKTOB.

B cootBerctBum ¢ nyHkrom 23 IITD mnorpebutens AOMKEH OOECIEUUTH

MIPOBEJECHNE TEXHUYECKOTO OOCIYy>KUBAaHUSI U PEMOHTOB OOOPYJOBaHUS U YCTPOMCTB
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ANEKTPOyCTaHOBOK.  OObEM  TEXHUYECKOrO  OOCIYyXXMBaHUS U IJIAHOBO-
NpPEeAYNPEeIUTENbHBIX ~ PEMOHTOB  3JEKTPOYCTAHOBOK  JOJDKEH  OMpPEAENATHCS
HEOOXOJUMOCTBIO MOJIJIEPKAHUS UCIIPABHOCTH U oOecrieueHus: 6€30macHON paOoThI
ANEKTPOYCTAHOBOK.

B coorBerctBun ¢ myHkrom 27 IITD y mnorpeOutenss B OTHOLIEHUU
AKCILTYaTUPYEMBIX MM JJIEKTPOYCTAHOBOK JIOJKHA OBITh B HAJIMUYMM CIEIyIOLIas
TEXHUYECKAsl JOKYMEHTAIIHS:

CXEMBI IJIEKTPUUECKUX COCTUHEHUN U TEXHOJIOTHYECKUX CUCTEM, B TOM UYHUCIIE
HOpMaJIbHBbIC (BPEMEHHBIE HOPMAJIbHBIE) CXEMbI DJEKTPUUECKUX COCIMHEHUU
ANEKTPOYCTAHOBOK MOTPEOUTEIS;

KypHaibl ydeTa DJIEKTpOOOOPYJOBaHUS C TMEPEYUCICHHEM OCHOBHOIO
ANEKTPOOOOPYIOBAaHUS M C YKa3aHHEM €ro TEeXHHYECKUX JIaHHBIX, a TaKke
IPUCBOEHHBIX €My HHBEHTAPHBIX HOMEPOB.

B cootBerctBumn ¢ mynkrom 30 IITO, Bce m3MeHEHHs B 3JIEKTPOYyCTaHOBKAX,
BBINIOJIHEHHBIE B MPOLECCE IKCIUTyaTallUH, JOJDKHBI OTPaXaThCA HA DJIEKTPUUYECKHUX
(TEXHOJIOTMYECKUX, HCIOJHUTENBHBIX) CXeMaX M 4YepTekax 3a IMOANKUCHIO
OTBETCTBEHHOI'O 3@ DJJIEKTPOXO3SIMCTBO C YKa3aHUEM €ro JOJDKHOCTH M J1aThl
BHECEHUS] U3MEHEHUS.

Ha ocHoBanum myHkta 31 IITD  cooTBEeTCTBHE  BIEKTPUUYECKUX
(TEXHOJOTHYECKUX) cXeM (JepTexkel) (aKTUYSCKHM SKCIUTyaTallMOHHBIM JIOJHKHO
IIPOBEPSTHCA OTBETCTBEHHBIM 3a 3JIEKTPOXO35WCTBO HE PEXE OAHOTO pasza B 3 roua
C OTMETKOM Ha HUX O JaTe MPOBEPKH, YIOCTOBEPEHHON €ro MOJIHUCHIO.
I[Ipy HECOOTBETCTBUU HIEKTPUUYECKHX (TEXHOJIOTMYECKHX) CXeM (d4epTexeil)
(aKTUYECKUM SKCIUTyaTallUOHHBIM OTBETCTBEHHBIM 34 DJIEKTPOXO3SUCTBO JOJIKEH
OBITH OOecTIeueH ePecMOTp (aKTyaln3alus) YKa3aHHbIX CXeM (4epTexei ).

[Tyukr 8 u3menenui B IIIIP BBOgUT B HEero HOBBIM MyHKT 17.1 ciexyromero
coaepxkanus: «PykoBoauTelb OpraHu3alny OOECIEeYMBAET BEJCHHE W BHECEHHUE
uHQOpMAIIM B JKypPHAJI OKCIUTyaTalldd CHCTEM MPOTHUBOMOXKAPHOW 3aIlUTHI.
JlonyckaeTcs BelleHHE KypHalla AKCIUTyaTallM CUCTEM MPOTUBOIMOKAPHOU 3alllUThI

B 3JICKTPOHHOM BHC.


https://docs.cntd.ru/document/565837297#6520IM
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dopMma BeAeHUS KypHajia SKCIUTyaTallMM CUCTEM MPOTHBOMOMXAPHOW 3alUThI
OIIpENENAETCS PyKOBOJUTENIEM O0BEKTA 3aLUTHI».

C nuenbto obOecnieueHus Oe3aBapuiHON pabOThl  ANEKTPOOOOPYIOBAHUS
OTBETCTBEHHOMY 3a JJIEKTPOXO3SIIICTBO Ha OOBEKTE 3alllUThl PEKOMEHAYETCS BECTU
KYypHaJ, B KOTOPOM YKa3bIBaIOTCS

HepeYeHb KOHTPOIUPYEMOTO AIEKTPOOOOPYI0BAHUS;

JaTa MIPOBEPKU COCTOSIHUS MOXKAPHOI 0€3011aCHOCTHU AIIEKTPOOOOPYI0BAHMS;

pe3yNbTAaThl MPOBEPKU COCTOSHHS €ro MOKapHOW Oe30MacHOCTH, W3MEHEHUS
COCTOSIHMSI TI0XKApHOW 0€30IacHOCTH 3JEKTPOOOOpPYAOBAaHUS IO CPAaBHEHUIO C
pe3ysbTaTaMu MPEebIIYIIeH MPOBEPKU;

NOPENNPUHATBIE MEPbl 10 TOBBIIIEHUIO YPOBHA TOXKapHOW O€30MacHOCTH
(mpodunakTUYECKHEe MEPONPUSITHSI, TEXHUUYECKOE 00CTyKUBAHHE, PEMOHT, 3aMEHA).

dopma BEJICHUS KypHana npoHIaKTHYECKUX OCMOTPOB
AJIEKTPOOOOPYOBaHUS ONpPENENsieTcs PYKOBOAUTENEM OOBEKTa 3alluThl. Benenue
KypHasla  OpOo(pUIAKTHYECKHX  OCMOTPOB  AJIEKTPOOOOPYIOBAaHUS ~ MOXKET
OCYILIECTBIIATHCS B JIEKTPOHHOM BHJIE.

OTBETCTBEHHOMY DPEKOMEHIYETCS COCTaBUTh TIpaduK NPOPUIAKTHUECKUX
OCMOTPOB 3JIEKTPOOOOPYAOBAHUS.

[leproanuHOCTH IPOBEJCHHUS npoUIaKTHIECKUX oOcienoBaHUM
PEKOMEHJIyeTCs YCTAaHOBUTh B 3aBUCHUMOCTHM OT COCTOSIHUSI OOBEKTa U CTENEHU
OTBETCTBEHHOCTH, HO HE pexke 1 pa3a B roa.

PexomenayeTcsi mpoBOANTH BHEIJIAHOBOE MpPO(pUIAKTHUYECKOE 00cieaoBaHne
OTIEJIbHBIX 3JIEMEHTOB JJIEKTPOOOOPYIOBAaHUS TOCIE KaXKIOIO0 HX PEMOHTa WM
3aMEHBI.

Pe3ynpTaTel BHEMJIAHOBOTO OOCIIEIOBAHUS 3aHOCATCSA B JKYPHAJ C YKa3aHHEM
IIPUYKHBI 00CIEA0BAHMS.

PekomeHnnyercss mnepen MPOBEACHUEM OYEPEIHOIO WM  BHEIUIAHOBOTO
oOcieoBaHUsl O3HAKOMHUTBCA C JIaHHBIMH TPEAbIAyHIero oOcienoBaHus. ITo
MO3BOJIUT IPOCIEANTh AUHAMUKY MOXKApPHOW 0€30MACHOCTH 3JEKTPOOOOPYAOBaHUS U

CBOEBPEMEHHO MPEIOTBPATUTH MOKAPOONACHYIO CUTYALIUIO.
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B coorBerctBun ¢ mnyHkroM 37 IITD mnorpeOuteneM JoMKHBI OBITh
COCTaBJIEHbI U YTBEP>KJEHbI PYKOBOJUTENEM WM UHBIM YIOJIHOMOYEHHBIM JIULIOM
noTpeduTens - OpUAMYECKOTo Juina (moTpedureneM - HHAUBUIYAIbHBIM
npeAnpuHUMaTeeM Wi (U3UYECKUM JIMIOM) Tpaduku OCMOTPOB U OOXOJIOB
o0opyioBaHUs, 3MaHui
U COOPY>KEHUH ANEKTPOYCTAHOBOK NOTPEOUTEIS.

HenocpenctBeHHO  MpopUIaKTUYECKUH  OCMOTP  3JEKTPOOOOPYIOBaHMUS
OPOBOAUT KBaTU(UIMPOBAHHBIN  CHEIMAIUCT OOCITYKUBAIOIIEH OpraHu3alnuu
COBMECTHO C OTBETCTBEHHBIM 32 3JIEKTPOXO3IMCTBO HA OOBEKTE.

Bce onepanuu ¢ 31eKkTpoobopyaoBaHrEM (MOHTaX anmnapaToB JIEKTPUUECKOM
3alllUThI, TEPMOMHJIUKATOPOB, TEPMOCHUCTEM, MNPOPUIAKTUYECKOE OOCITyKUBAHUE,
PEMOHT, 3aMe€Ha) JIOJDKHBI TPOBOJUTH  KBAIM(DUIIMPOBAHHBIE  CIIELUATUCTHI

00CITy>)KUBarOIIeH OpraHu3aIvu.

3.2. [IpopunakTuyeckue MeponpPUATHSI

K npodummaktruueckum MeponpHusTUSIM TI0 TPEAYIPEKICHUIO TI0KAPOB
OT 3JIEKTPOOOOPYAOBAHUS KUJIBIX M OOIECTBEHHBIX 3IaHUH CIEAYeT OTHECTHU:

- IEPUOJUYCCKUN KOHTPOJIb COCTOSHHS W PabOTOCIIOCOOHOCTH aIlapaToB
3aIUTHI AJEKTPUUECKON CETH;

- IPUMEHEHUE TEPMOUHANKATOPOB U MEPUOINUYECCKUI KOHTPOJIb UX COCTOSIHUSA,

- IPUMEHEHUE TEPMOCUCTEM;

- IEPUOAUYECKOE MIPOBEJICHUE TEIUIOBU3UOHHOMN JUAarHOCTUKH
AKCILTYaTUPYEMOTO IIIEKTPOOOOPYIOBAHUS;

- KOHTPOJIb COCTOSTHUS UCTOJIb3YEMBIX AJIEKTPONPUOOPOB, SIECKTPOIPOBOIKU H
ANEKTPOYCTAHOBOUHBIX U3JIEIUN.

Ipumenenue mepmounouxamopos

Ilepen  mepBUYHOM  YCTAHOBKOM  TEPMOWHAMKATOPOB  HA  BJIEMEHTHI
AIEKTPOOOOPYIOBAHUS HE00X0IUMO COOCTBEHHUKY 3JIEKTPOYCTAHOBKHU
WIM  OKCIUIyaTHpPYIOIIeW  opranusanuu  pa3paboraTh  MPOEKT  MOHTaxa

TCPMOUHANKATOPOB C YKA3aHHUCM TOUYCK NX MOHTA>Ka U THUIIOB.
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IIpoekT MOHTa)ka TEPMOUHAUKATOPOB PEKOMEHAYETCS BKIIOUYHUTH B IIEPECUCHD
OCHOBHOW TEXHUYECKON JOKYMEHTALIMU 3AIUIIAEMON 3JIEKTPOYCTaHOBKH.

IIpoekT MOHTa)ka TEPMOMHAUKATOPOB CTAHOBUTCS YaCTbIO IIPOCKTHOM
nokymeHTtanuu. B coorBerctBuun ¢ mynkrtom 2.1 ITIP, BBeIeHHBIM MMOCTAHOBIEHUEM
[IpaButensctBa Poccuiickoit ®enepamun ot 24 oktsa6ps 2022 roma Ne 1885,
AKCIUTyaTalMIo 3JaHUi B COOTBETCTBUM C TPEOOBAHUSAMM MPOEKTHON TOKyMEHTAlUU
oOecreynBaeT pyKOBOJUTEIb OPraHU3AIUH.

[Ipu nocnenyromeM NOPOBEICHUM  PEMOHTHBIX paboT ¢ 3aMeHOM
TEPMOUHIUKATOPOB HEOOXOJIMMO OCYIIECTBISATh B COOTBETCTBUU C TPEOOBAHUSIMH,
pa3pabOTaHHOTO MPOEKTa MOHTAXaA.

YCTaHOBKY  TEpMOMHAMKATOPOB  JIOJDKEH  IPOM3BOAUTH  IIEPCOHAI,
JOMyIICHHBIH K paboTe B JEHCTBYIOIIMUX OJEKTPOYCTAHOBKAX, HMEIOIIHMA
HEOOXOIMMbIE 3HAHUS U HaBBIKM MOHTaXa TEPMOUHIUKATOPOB.

MoHTaXX TEPMOUHAUKATOPOB, CIEAYET IPOU3BOAUTL HA OTKIOYEHHOM
AJIEKTPOOOOPYJOBAaHUM (HAIIPUMEp, BBIBEIEHHOM B PEMOHT, NpPU NEPUOAUYECKOM
WIM BHEIJIAHOBOM TEXHUYECKOM OOCIY)XMBaHMM U T.A.) ¢ coOmroneHuem Ilpasun
10 OXpaHe TPY/Ja IPU IKCIUTYaTaAlUU 3JIEKTPOYCTAHOBOK.

TepMOMHAMKATOPBI, PEUMYILIECTBEHHO, CIEAYET pa3MellaTh Ha KOHTAaKTHBIX
COCAMHEHUAX M  KOHTAaKTaX  pPACHPEACIIMTEIBHBIX  YCTPOMCTB;  JOIYCTUMO
pa3MelleHHe Ha KOpIycaX HEKOTOPOIO JJIEKTPOOOOPYJOBaHMS, a TaKkKe HHBIX
AJIEMEHTAaX JIEKTPOYCTAHOBOK.

TepmouHauKaTOpbl HEOOXOAUMO pa3MellaTh TaK, YTOObI OHU OBUIM XOPOIIO
BUJHBl TPU BHU3YyaJbHOM KOHTPOJE COCTOSIHMS IOXapHOM  0e30macHOCTH
AJIEKTPOOOOPYOBaHMSI, B YACTHOCTH, TEPMOMHAUKATOPHBIC HAKIEHKH CIEAyeT
pa3Memniatb TakuM 00Opa3oM, YTOObI TEPMOWHAMKATOPHBIE METKH TeMIIepaTypHOU
mKajabl ObUIM  XOpPOIIO BHJHBI IpPU NPOBEJECHUM BHU3YaJbHOTO OCMOTpa
3JIEKTPOOOOPYIOBAHHUS.

IIpu pasMenieHUuM TEPMOMHIMKATOPOB  cieayeT u30eraTb  KOHTAaKTa
X TOBEPXHOCTU C 3JIEMEHTaMH, KOTOpPbIE CIOCOOHBI BBI3BATh UX IOBPEKICHUE

B PE3YyJIbTAaTC MCXAHNYCCKOI'O BO3I[€IZCTBHH.
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[lepen MOHTaXXOM TEPMOUHIUKATOPHBIX HAKIIEEK, HEOOXOJUMO MPOU3ZBECTH UX
BHEIIHUNA OCMOTP Ha MpPEeAMET OTCYTCTBUs IOBPEKICHUU. TepMOUMHIAUMKATOPHBIE
METKH TeMIIepaTypHOU IMIKaJlbl HAKIEWKH HE JOJIKHBI UMETh OTMETOK JOCTHUKEHUS
HA3HAYEHHBIX TeMIiepaTyp (He JOIKHO ObITh U3MEHEHUS 1IBETa METOK).

Hanecenue TepMOMHAMKATOPOB HEOOXOAUMO NPOU3BOJIUTH B COOTBETCTBHUHU
C MHCTPYKLHUEHN MO SKCITyaTallud TEPMOUHIUKATOPA.

B npornecce MOHTaka He TOMYCKAETCS:

- MEXaHUYECKOE MOBPEKICHUE TEPMOUHIUKATOPHON HAKIICHKHU;

- HAHECEHHE TEPMOUHJMKATOPOB HA BJEMEHTHhl  3JIEKTPOooOOpYJ0BaHUS,
HaXOJSIINECs O]l HANPSIKEHUEM;

- pa3MellleHHe  TePMOMHAMKATOPOB B  HEMOCPEJICTBEHHON  OnM30CTH
OT HarpeBaTesIbHBIX PUOOPOB.

B kypHane yka3piBaeTCs MECTO HAHECEHHUs TEPMOUHAMKATOpA, Mpeaen
cpabaTbIBaHUs, UCXOJHOE COCTOsIHME (IIBET, I'paJyupoBKa U T.I.), AaTa HAHECEHUS,
CPOK HCIIOJIb30BaHUS UIIU ATy 3aMEHBI.

CocTostHME TEPMOMHIUKATOPOB CIENYET NPOBEPATH IIYTEM BH3YaJIBHOIO
OCMOTpA 3JIEKTPOOOOPYIOBAHUS C COOJIIOIEHUEM TPeOOBAHUN NPABUII OXPAHBI TPyAa
(B ImepuoJ1 BBIIIOJHEHNUS IUIAHOBBIX, BHEIUIAHOBBIX OCMOTPOB, B IIEPHO/I BBINOJIHEHUS
PEMOHTHBIX padoT).

IleprnonnyHOCTH ocMoTpa 3JIEKTPOOOOPYIOBAHMS, 3aIAIIEHHOTO
TEPMOMHJMKATOPAaMH,  YCTAHABJIMBACTCS  OPraHMU3allMOHHO-PACIOPSAUTEIBHBIM
JOKYMEHTOM  COOCTBEHHHMKAa  JJIEKTPOYCTAHOBKM WM  JKCIUTyaTUPYIOLIEH
OpraHu3aIUen.

[Ipu npoBeneHNH BU3YalIbHOIO OCMOTpa 0co000€ BHUMAHHUE CIEAYyeT YAESATh
OTCYTCTBUIO MEXaHUYECKUX IMOBPEXKICHUM TEPMOMHIMKATOPOB, UX OTKJIEHUBAHUIO
WIM OTCJIaUBaHUIO, CPa0ATBIBAHUIO TEPMOUHUKATOPHBIX METOK.

OcHoBaHueM i1 BbIBOJA OOOpPYIOBAHMSI B PEMOHT SIBJISETCS IPEBBIIICHUE
TeMIEepaTyphl JNEMEHTOB 3JIEKTPOOOOPYAOBAHHUS.

[IpodunakTryeckue MEpONpUATHS IPEACTaBICHBI B Tabuile 3.



27

IIpodpuiakTuyeckue MeponpusTus

Taoauua 3

Texnuueckue Pexomenayemasi .
IIpopunakruyeckoe MmeponpusiTue JelicTBus IpH 00HAPY:KEHNH HEHCIIPABHOCTH
cpeAcTBa NepHuoIUYHOCTh

ABTOMAaTHYECKHE BusyanbHblil 0CMOTP. 1 pa3 B 3 mecsia | [Ipu oOHapy>keHUU HEUCTIPABHOCTU MPOU3BECTH
BBIKJTIIOYATEIIN He nomxHo ObITh nedopmanuu Kopryca, U3MEHEHHS 3aMeHy arrapara

BETAa M OIUIABJICHUS HW30JSLIUHA IPOBOJOB, CJEN0B

neperpena (U3MEHEHHMsI 1IBETa) KOHTAKTOB.

[IpoBepka  COOTBETCTBUS ~ MapaMeTpoB  ammapara,

YKa3aHHOM B MapKHpPOBKE IapaMeTpaM 3JIEKTPUYECKON

CETH T10 HAMPSHKEHHUIO U TOKY.

[IpoBepka paboToCcroCcOOHOCTH.
VYerpoiictBa  3ammThl | BuzyanbsHselil 0cMOTD. 1 pa3 B 3 mecaua | [Ipu oOHapyXeHHH HEHCIPAaBHOCTHU MPOU3BECTH
¢ depeHInaIbHOTo He nomxHo ObITh nedopmanuu Kopryca, U3MEHEHHS 3aMEHY YCTpOHCTBa
TOKa IBETa M OIUIABJICHUS W30JILIMA IPOBOJAOB, CIIEIOB

neperpeBa (M3MEHEHHUS 1IBETa) KOHTAKTOB.

IIpoBepka  COOTBETCTBMS ~ INapaMeTpoOB  ammapara,

YKa3aHHOW B MapKUpPOBKE MapaMeTpaMm 3JIEKTPUUYECKOMN
CETH I10 HAMPSHKEHUIO, TOKY, TuhdepeHInaTbHOMY TOKY.
[IpoBepka pabOTOCHIOCOOHOCTH C TOMOIIBIO KHOTIKH
«Tect». Ilpn Haxkatuu Ha KHOMKY «TecT» ycTpoHCTBO
JOJI’KHO CpadoTaTh.

VYcrpolicTBa 3alUThL OT
JyTOBOTO mpooost
(uckpenus)

BusyanbHblil ocMOTp.
He nomxno ObITh nedopmanuu Kopryca, U3MEHEHHS

[BETa ¥ OIUIABJICHUS W30JSIIIMU TPOBOJAOB, CIIEJOB
neperpesa (M3MEHEHHs 1IB€Ta) KOHTAKTOB.
[IpoBepka  COOTBETCTBUS ~ MapaMeTpoB  ammapara,

YKa3aHHOM B MapKHPOBKE IapaMeTpaM 3JIEKTPUUYECKOMN
CETH I10 HANPSIKEHUIO, TOKY.

IIpoBepka paboOTOCHOCOOHOCTH C TOMOIIBIO KHOIKHU
«TecT» wiIM Tpu MOMOLIM TECTOBOIO YCTPOMCTBA,
BXO/IEr0 B KOMIUIEKT MmocTaBku. Ilpn Haxkatuu Ha
kHONKy «Tect»  ycTpOMCTBO JIOJDKHO  CpaboOTaTh.

1 pa3 B 3 mecsia

[Ipu oOHapyXeHHU HEUCIPABHOCTU MPOU3BECTU
3aMEHY YCTpOHCTBa
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Texnnueckue
cpeacTBa

IIpopunakruyeckoe MmeponpusiTue

Pexomennyemas
NepruoIUYHOCTh

JelicTBus IpH 00HAPY:KEHNH HEHCIIPABHOCTH

[Ipn BKIIOYEHHH TECTOBOIO YCTPOMCTBA B PO3ETKY
3aIMINAaeMOH 1NN YCTPOMCTBO AOHKHO CpaboTaTh.

VYcerpolicTBa 3alUThI OT

Busyaibnslii 0CMOTP.

1 pa3 B 3 Mecsia

[Tpu oOHapyX€HHU HEUCHPABHOCTU HPOU3BECTU

IIepEHAIPSKEHUS He nomxno ObITh nedopmanuu Kopryca, HU3MEHEHHS 3aMEHY YCTpOHCTBa
LBETa M OIUIaBJICHUS W30JSIMM IPOBOJOB, CIIEIOB
neperpena (U3MEHEHHMsI 1IBETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUS ~ MapaMeTpoB  ammapara,
YKa3aHHOM B MapKHPOBKE IapaMeTpaM 3JIEKTPUYECKON
CETH I10 HANPSHKEHUIO, TOKY.
TepMonHAUKaTOPBI Buszyanbsslii 0CMOTD. 1 pa3 B 3 mecsaua | [Ipu oOHapykeHHH MEXaHUYECKUX MOBPEKICHHM
OTCcyTCTBHE MEXaHUYECKUX MTOBPEKICHUM. WIM UCTEYEHUS CPOKa SKCIUTyaTallii POU3BECTH
IIpoBepka CpPOKOB JKCIUTyaTallMM TEPMOHWHIUKATOPOB B 3aMeHY TEPMOMHINKATOPA.
COOTBETCTBUU C TOKYMEHTA[UEH U3TOTOBUTEIIS. B ciydae WU3MCHEHHUS LBETa
OtcyrcTBHE N3MEHEHUS 1IBETa TEPMOMHIUKATOPOB. TEPMOUHIUKATOPAIIPOU3BECTH  JEUCTBUSA IO
paszaeny 4.3 HACTOSIIAX METOINYECKHUX
PEKOMEH TalIHA.
Tepmocuctembl BusyanbHblil ocMOTp. 1 pa3 B 3 Mecsma | [Ipu oOHapykeHMH MEXaHUYECKUX TTOBPEKICHUIMA
OTtcyrcTBHE MEXaHUYECKUX TOBPEKACHUM JaTYNKOB. WIM UCTEUYEHUS CPOKA JKCIUTyaTallui IPOU3BECTU
IIpoBepka  CpOKOB  OJKCIUIyaTallMM  JaT4UKOB B 3aMEHY IaTYMKOB.
COOTBETCTBUU C TOKyMEHTAL[UE U3TOTOBUTEIIS.
OtcyrcTBUE U3MCHECHHUS 1BeTa OIUIABJICHU,
nedopmaruu.
TermoBu3nonHas [Ipoussectu TEIUIOBU3UOHHYIO quarHoctuky | He pexe 1 pazas | Ilo pe3yabTaTam TEIJIOBU3MOHHOTO
JUarHOCTHKA IKCIUTYaTUPYEMOTO 3IIEKTPOOOOPYAOBAHUS B roj 00c1eJOBaHUS COCTABIISAETCS IPOTOKOJL.
COOTBETCTBUM C [6] wniaM JOpyrod aTTECTOBAHHOU [IpoTokosl nmoJKEH coaepXkaTbh —CIELYIOLIYIO
METOJAUKON TETUIOBU3UOHHON JUATHOCTUKH. UH(pOpMaLHUIO:
- HHUMEHOBAaHUE M aJpec  OpraHu3alHH-
VCIIOJIHUTEIS,
- HOMEp JIMUEH3UM W  aKKpeAWTalUHh Ha
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Texnnueckue
cpeacTBa

IIpopunakruyeckoe MmeponpusiTue

Pexomennyemas
NepruoIUYHOCTh

JelicTBus IpH 00HAPY:KEHNH HEHCIIPABHOCTH

MPOBEJICHUE TAHHOTO BHUAA PadOT C yKa3zaHUEM
JaThl  BBIAAYU, PETHUCTPAIMOHHOTO HOMeEpa,
HAUMEHOBAHMS OpraHa BBIJABIICTO JIMIICH3UIO H
MTPOBOIMBIIIETO aKKPEIUTAIINIO, CPOKA JICHCTBHUS,
- HOMEp OT4YeTa, HOMEp OJK3eMIUIApa H JaTy
(cpokw) npoBeAeHHS pabOTHI;

- HAaMMEHOBaHHE 00CIEOBAHHOIO 00BEKTa U €ro

aapec;

- CIIUCOK WCITOJIHUTEIEN c YKa3aHUEM
KBaJIM(pUKaLuy;

- TIEpEYECHb CpEJIICTB M3MEpEHHI

UCIOJIb30BAHHBIX  NpuU  oOcCienoBaHUU, C
yKa3aHWEM JaThl IOBEPKH;

- enb oOcnenoBaHus (OMpeneseHrue IMOXKapHOU
OTIaCHOCTH) M OOBEKTHl oOcienoBanus (yka3aThb
Kakoe ANIEKTPOOOOpYyI0BaHNE 3IAHHS
MOJIBEPrajioCh 0OCIEIOBAHUIO);

- XapaKTepUCTUKH  OOBEKTOB  0OCIEIOBaHUS

(cocrosiHue AEKTPOOOOPYI0OBAHMSI,
HaIpsDKCHUE, TOK HarPy3KH | T.J1.);

- pe3ybTaThl o0cieoBaHus (creneHpb
Ne(heKTHOCTH (moxapHou OTIACHOCTH ),

TEPMOTPAaMMbl M COOTBETCTBYIOLIIUE WM
dboTon3o0paXkeHns, CHUCOK  JCPEKTOB IO
CTEIICHU X M0KAPHOH OMACHOCTH).

Copepxanue MPOTOKOJIA MOXKET JOMOJHITHCS B
3aBHCHMOCTH OT 00ClielyeMoro oObeKTa.
PasBuBmmecs  gedextel W JaeeKTHl  Ha
HAYaJIbHOW CTaJiMU Pa3BUTUS PEKOMEHIOBAHO
YCTPAaHATh B XOJC IUIAHOBOTO OTKJIFOUCHHS
AIIEKTPOOOOPYIOBAHUSI.

B cinyyae oOHapyxeHUS 30HBI C AHOMAJIbHBIM
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Texnnueckue Pexomennyemas .
IIpopunakruyeckoe MmeponpusiTue JelicTBus IpH 00HAPY:KEHNH HEHCIIPABHOCTH
cpeacTBa NepruoIUYHOCTh
[I0’KapOONaCHBIM  MOBBIIIEHUEM TEMIIEPaTyphl
mpou3BeCTH  JAeWcTBUA 1o  pasugeny 4.3
HACTOSIIIIUX METOINYECKUX PEKOMEHIAIUH.
DKcIyatupyeMble BusyanbHblii OCMOTD AIIEKTPONIPUOOPOB u | Ilepen xaxnapim | Ilpy oOHapyXeHUM HEUCIPABHOCTH BBIBECTH
ANIEKTPOTIPUOOPEI U | DJIEKTPOYCTAHOBOYHBIX 17691 (S 1517 (2MeKTpUUECKUX BKJIIOUEHUEM puOOp U3 IKCILUTyaTalUH.
AJIEKTPOYCTAHOBOYHBIE | PO3ETOK). anektponpubopa | IlpousBecT peMOHT WM 3aMEHY HEUCIPABHOTO
W3/enus He nomxno ObITh nedopmanuu Kopryca, HU3MEHEHUs Y BO BpeMs 3JIEKTPOOOOPYI0OBAHUS.
L[BETa U OIUIABJICHUS M30JSIUU TMPOBOJOB M LIHYPOB | 3KCILTyaTalluu

MUTaHUS, CIEAOB IeperpeBa (M3MEHEHUS  LIBETA)
KOHTAaKTOB.

He nomxHO OBITH MOBPEXACHUS H30JSLIUN MUTAIOLIUX
IIPOBOJIOB U LIIHYPOB IMUTAHUSL.

PozeTtkn moiKHBI OBITH HAJEKHO 3aKpENJICHbI, HE
JOJDKHBl ~ MMETh  OIUIABJIEHMH U MEXaHMYECKHX
MOBPEKICHUH.

IIpoBepka COOTBETCTBHSI MapaMETPOB UIEKTPOIPUOOpa,
yKa3aHHOM B MAapKHUpOBKE IMapaMeTpaM 3JIEKTPUUYECKOH
CETHU IO HANpPSIKEHUIO U TOKY.

Hcnonp3oBate  U1eKTpONpUOOp 1O HA3HAUYEHHIO B
COOTBETCTBUU C MHCTPYKIUEH 110 SKCILUTyaTallUH.
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Konmponb cocmosanua cucmemul 3a3emieHus

B mponecce skcmryaTanuM 3JEKTPOYCTAHOBOK BO3MOKHO BO3HUKHOBEHHE
HEHUCIIPABHOCTEN U aBAPUMHBIX CUTYAlUU, IPUBOJAILNUX K TOKOBBIM yTedyKkaMm. B aTon
CBA3U, B KaXJOM JIOME JOJDKHBI BBIIOJIHATHCS 3ALIUTHBIE MEPONPUATHS, OAHUM M3
KOTOpBIX SIBJIAETCS KOHTYp 3a3zemiieHus. OH oOecrieyuBaeT 3allUTy JOJAed OT
MOPaXKEHUs IEKTPOTOKOM, a IPHUOOPHI U 000PYAOBaHUE OT NEPENaa0B HAMPKEHHUS.
KoHTyp 3a3emiieHMs, MOXKET YCTAaHABIMBATbCS OTAEJIBHO WIH COBMECTHO C
YCTPOWCTBAMHU 3aLIMTHOIO OTKIKOYEHUs. KOHTyp 3a3eMIIEHHsT MOHTUPYETCS B
cootBeTcTBHH € [TYD.

B cootBerctBum ¢ [1YD nns neneil opraHu3ani KOHTYpa 3a3€MJICHUAST MOYKHO
BOCITOJIb30BAThCSl €CTECTBEHHBIMU 3a3€MJIMTENSIMUA, HANPUMEDP, PACHOJIOKEHHBIMU
PSAZIOM METAJUTMYECKUMHU U KeJIe300€TOHHBIMU KOHCTPYKIMSIMU. bonbias yacts ux
NOBEPXHOCTH JOJDKHA KOHTAaKTHUPOBaTh € TpyHTOM. B cBorwo ouepenp, 11YD
YCTaHABJIMBAET, YTO M3JEIHS U3 KEJIe300€TOHA, HAXOSIIUECS MO/ HANpsSKEHUEM,
TpYOONIPOBO/ABI /JII TPAHCIIOPTUPOBKU TOPIOYMX BEHIECTB, TPYObl KaHAIU3ALHUU U
OTOIUIEHUSI HE MOT'YT IIPUMEHSATHCS B KOHTYPE 3a3EMJICHHUS.

3anpemaeTcss yCTaHAaBIMBAaTh 3a3€MJICHHE B KaMEHUCTBIX WJIM CKaJbHBIX
IpyHTaX, MOCKOJbKY OHHU SIBJISIIOTCS MPOBOJHMKAMHU TOKa M 0OOJaaloT HU3KUM
COIIPOTUBIICHUEM.

HckyccTBeHHBIE 3a3€MIIUTENN MPECTABISIOT CO00M CUCTEMY METaUTMUYECKUX
KOHCTPYKIIMH, pa3MEIICHHBIX B 3eMJI€, Ha ONPEACIICHHBIX PACCTOSIHUSAX MEXKy COO0H
Y HE3HAUYUTEIBHOM y/aJIeHUH OT 0ObEKTa 3aIlUTHI.

JIns U3roTOBIIEHMS WMCKYCCTBEHHBIX 3a3€MIIMTENIEU HNPUMEHSIOTCS. KPYTJIbIe
OPYTKH, TPyObl pa3HOrO CEUEHUS U YroJku. B HOpPMAaTUBHBIX JOKyMEHTax
ONpEneAeTCs] MUHUMAJIBHO JOIYyCTUMOE CEYEHUE 3a3E€MIIUTEINICH, KOTOPOE OJKHO
YUMUTBIBATbCS NpU BbIOOpEe MarepuanoB. Tak, sl IpyTa, OLMHKOBAHHOIO 3TOT
napamerp cocTaBisgeT 6 MMZ, ISl IPyTa U3 0OBIYHOIO YepHOro Meraaia — 10 Mm?, a
JUI TIPAMOYTONIBHOTO Tpokata — 48 mm2 CTeHKM TpyO MIIM TONKHM CTadbHBIX
MIPOKATOB BHIOUPAIOTCS ¢ MUHUMAIbHOM TOJIIUHON 4 MM.

3a0uThie MEKTPOLI COCAUHSIIOTCS MEXKIY COOOM TOHKOM CTalbHOM MOJIOCOM,

TOJIIIMHON HE MeHee 4 MM.
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3anpeiiaeTcss HUCMOJAb30BaTh B KauyeCTBE 3a3€MIIAIONIMX MPOBOJHUKOB U
3a3eMJIMTENIed MPOPUIBHYIO apMaTypy. DTO CBS3aHO C KaJ€HBIM HAPYKHBIM CIOEM,
HMEIOIIUMCS BO BCEX WM3JENUAX OJToro Tuma. B pe3ynbrate, Hapymaercs
pacnpeniefieHue TOKa MO CEYEHHIO, a MPOIECC OKUCICHUS MPOUCXOAUT HAMHOIO
owicTpee.

Coenunenue [nerajedl M3 MpoKaTta YEPHOrO MeTajlla OCYLIECTBIsAETCA
¢ moMoulbto cBapku. CranpHas Moyioca IpUBapUBAETCS K KOHIAM 3a0UTHIX B 3€MIIIO
anekTpoaoB. He  gomyckaercss — uMcmofib30BaHHE ~— OOJITOBBIX  COEIMHEHMH,
T.K. OHH OBICTPO OKHUCISAIOTCS. B pe3ynbrare, KOHTAaKT TepsieTCs, U 3a3eMIISIOIIUMA
KOHTYp HauumHaeT paboTaTh Hed(PpdekTuBHO. [I0 OKOHUAHHM BCEX CBApPOUYHBIX PabOT
MecTa CBapKu 00pabaThIBAIOTCS CIEIHATBHBIMU AHTUKOPPO3UMHBIMU COCTABAMU.
Jlist 5TUX 1ieneil Henb3sl MCIOJB30BaTh KPACKy, MOCKOJIbKY OHAa HApyIIaeT CBS3b
MeTaia ¢ 3eMJIel U cucTema 3a3emiieHus He OyeT paboTarts.

Henb3st mpou3BoauTh OKpAcKy 3a3eMIIMTENICH WM HAHOCUTh Ha HUX JPYyrue
HOKPBITHUS, CIIOCOOCTBYIOIINE CHIKEHUIO MPOBOAUMOCTH. OJHAKO MMOA JAeHCTBHEM
KOPpPO3WHU TOJIIMHA CTAJbHBIX JeTaliel MocTerneHHo cHikaercsa. [loaTomy cedenue
NIEKTpoAa  MoAOUpaeTcss € ONpeAeNieHHbIM  3amacoM. Takum — oOpasoMm,
o0ecreynBaeTcs JOCTATOYHO MPOJIOJDKUATENIbHAS SKCIUTyaTallusl KOHTYpa 3a3eMJICHHUS.

Ecniu  xoHTYp 3a3emieHMs JOMa COEOUHSAETCA C  KOHCTPYKIIMSMHU,
PaCIONIOKEHHBIMU B YCIIOBUSIX arpeCCUBHON CpeIbl, OHU JOJKHBI OBITh 3alUIICHBI
CHEIUATBHBIM MTOKPBITHEM.

CymiecTBYIOT HA0OpHI 3a3€MJIUTENEH 3aBOJACKOIO U3TOTOBIICHHUS], COCTOSAIINE U3
LUETBbHOTSAHYTHIX IITHIPEH, TOKPBITHIX ME/BIO.

Bce 3azemusitonine npoBOAHUKH MOJKIIOYAIOTCS K €AUHON IIMHE 3a3€MJICHUS,
ucroiab3yeMo st komMMmyTtauuu. Cama IIMHA SIBISIETCS OOHUM U3 DJIEMEHTOB
pacrpeeanuTeNbHOTO IUTa U 3aKPEIUISETCs] HEMOCPEICTBEHHO Ha €ro CTEHKE.

J171s1 TOJTHOM rapaHTUH PEKOMEHIYETCS BbI3bIBATH CHEIUATUCTOB, OHU JTOJKHBI
COCTaBUTbH aKT MPOBEPKU. OTBETCTBEHHOCTH 32 BBINOJIHEHHBIE pa0OThI HECET TOIBKO
WCIIOJTHUTENb.

BBITOBBIMU 3JIEKTPOU3MEPUTENbHBIMU TIpUOOpamMu 3aMepuTh 3P(HEKTUBHOCTD
3a3€MJICHHSI HEBO3MOXXHO, HAJ0 HMMETh COBPEMEHHBIE SJEKTPOHHBIE YCTPOUCTBA,

TCXHUYCCKHUEC BO3MOXKHOCTH KOTOPBIX Ja0OT BOSMOXKHOCTDb 3aMCPATh TAKHC NJAdHHBIC.
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JUJ1sl 4aCTHBIX JOMOB CONPOTUBIIEHUE TOKA HE MOKET MpeBbIaTh 4 Om.

[IpaBuna TeXHUYECKON OKCIUTyaTallMyd 3JIEKTPOYCTAHOBOK MOTpeOUTeNneH,
ytBepxkAeHHbIe [Ipukazom Munsnepro Poccun ot 13.01.2003 Ne 6 ycranaBiauBaroT
cienyronie TpeOoBaHus K 3a3eMJISIOIIUM YCTPOMCTBAM U UX NPO(UIAKTHUKE:

- 3a3eMJISIIOIME YCTPOWCTBAa JIOJDKHBI COOTBETCTBOBATH TPEeOOBaHUSIM
rOCYJapCTBEHHbIX  CTAHJAApTOB,  NPaBWJI  YCTPOMCTBA  DJIEKTPOYCTAHOBOK,
CTPOUTENbHBIX HOPM M TpPaBWI U APYTMX HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB,
oOecreyuBaTh yclIOBUs 0€30MACHOCTH JIOACH, SKCIUTyaTallMOHHbIE PEKUMBbI paOOThI
U 3aLIUTY JIEKTPOYCTAHOBOK;

- NOPHUCOEOUHEHHE 3a3eMJIAIOIIMX TPOBOJHUKOB K  3a3eMIIMTENIO U
3a3eMJISIOIUM KOHCTPYKILMSIM JIOJDKHO OBITh BBIMIOJIHEHO CBAapKOW, a K TJIaBHOMY
3a3eMJISIOIIEMY 3aKMMY, KOpIIycaMm amnmapaTtoB, MalmuH U ornopam BJI — 60nToBBIM
coenvHeHueM (Mg oOecredeHHs BO3MOXKHOCTH IMPOM3BOACTBA U3MEpPEHU).
KoHTakTHbIE COEAMHEHHS JOKHBI OTBEYAaTh TPEOOBAHUSAM TIOCYJIaPCTBEHHBIX
CTaHJapTOB;

- OTKpBITO MPOJIOKEHHBIE 3a3eMJIAIOLIME MPOBOJHUKU JOJDKHBI  OBITH
IPEJOXPaHEHbI OT KOPPO3UH U OKPALLIEHBI B YEPHBIH LIBET;

- JUIsL OIpeNeNeHUs] TEXHUYECKOIO COCTOSHUS 3a3€MIIIOIIEro yCTpOMCTBa
JOJDKHBI  TPOBOJIUTBCS  BHU3YyalbHbIE OCMOTPBI BHUAMMOW  YacTH, OCMOTpPbI
3a3eMJIIOIIET0 YCTPOMCTBA C BBIOOPOYHBIM BCKPBITUEM TPYHTa, H3MEpPEHUE
HapaMeTpoB 3a3eMIIAIOIIET0 YCTPOMCTBA B COOTBETCTBUUM C HOPMAaMHU HUCHBITAaHUS
ANMEKTPOOOOPYIOBAHUS;

- BU3yaJIbHbIE OCMOTPBI BUJIMMOM YacTH 3a3€MJISIOLIEr0 YCTPOMCTBA JOJIKHBI
MPOU3BOANTHCA MO TpaduKy, HO HE pexe 1 pa3za B 6 MecsAlleB OTBETCTBEHHBIM 3a
anekTpoxo3saiictBo [lorpebutens wiaum pabOOTHUKOM, UM  YIOJHOMOYEHHBIM.
IIpy ocMOTpe OLIEHMBAETCSI COCTOSIHUE KOHTAKTHBIX COCJUHEHUN MEXAY 3aIlUTHBIM
IIPOBOJHUKOM U OOOpYJOBaHMEM, HaJU4YME€ AHTUKOPPO3HMOHHOIO MOKPBITHS,
OTCYTCTBHE OOPBIBOB;

- I OIpelesieHUs] TEXHUYECKOIO COCTOSHHS 3a3€MILSIOLIET0 yCTpPOMCTBA
B COOTBETCTBMM C HOPMAamMH MCHBITAHUN  3JIEKTPOOOOPYAOBAHUS  JOJIKHBI
IIPOU3BOJIUTHCS:

HU3MCPCHUC COIIPOTUBJICHUSA 3a3CMILAIOIICTO YCTpOﬁCTBa;
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M3MEpPEHUE  HANpsDKEHUsT  MPUKOCHOBEHHMS (B DJIEKTPOYCTaHOBKAX,
3a3eMJISIIOLIEE YCTPOMCTBO KOTOPBIX BBIMOJHEHO MO HOpPMaM Ha HamlpsKeHUe
MIPUKOCHOBEHUS), MPOBEPKA HAIUYMUS ILENU MEXIY 3a3eMIISIONIUM YCTPONCTBOM
U 3a3eMJISIEMBIMH 3JIEMEHTaMU, a TaKKe€ COCAMHEHHI €CTECTBEHHBIX 3a3eMIIUTENECH
C 3a3€MJIAIOIIUM YCTPONCTBOM;

U3MEpPEHUE TOKOB KOPOTKOI'O 3aMbIKaHUSl JJIEKTPOYCTAHOBKH, IPOBEPKA
COCTOSIHUSI TPOOUBHBIX MPEIOXPAHUTENCH;

U3MEpPEHUE YAENbHOIO CONPOTUBIEHUS TPYHTa B pailoHE 3a3eMIISIOIIETO
YCTPOMCTBA;

- MU3MEpEHHUs MapaMeTpPoB 3a3eMIISIIOIIMX YCTPOWCTB - CONPOTHBIICHHE
3a3eMJISIIOLIET0 YCTPOMCTBA, HANPSDKEHHE NMPUKOCHOBEHUS, MPOBEpKa HAIUYUS LEMU
MEXTy 3a3€MIIMTEISIMUA U 3a3€MJIIEMBIMU AJIEMEHTAMHM - TIPOU3BOJATCS TAKXKE MOCIIE
PEKOHCTPYKIIMM ¥ PEMOHTa 3a3eMJISIIOIIUX YCTPOMCTB, TMpU OOHapYyKEHUU
paspylieHus WM TEepeKpbeITus  u3oisaTopoB  BJI  siexTpuueckoit  ayroil.
[Ipy HEOOXOAUMOCTH AODKHBI MPUHUMATHCS MEphl MO JOBEACHHUIO MapamMeTpoB
3a3eMJISIOIUX YCTPOUCTB 10 HOPMATHUBHBIX;

- TpU HKCHOJB30BAHMM B JJIEKTPOYCTAHOBKE YCTPOWCTB  3aIMTHOIO
orkitoueHus (panee - Y30) A0mKHA OCYHIECTBISTHCS €r0 MPOBEPKA B COOTBETCTBUU
C pEKOMEHIAIUSIMU 3aBOJIa-U3TOTOBUTEIS u HOpMaMH UCTIBITAHUH
AIEKTPOOOOPYIOBAHHS.

Buvioop kabeneit

B coorBeTrcTBMM €O  CTaTUCTUKOM OCHOBHOW MPUYMHOM  MOXKApOB
OT JJIEKTPOU3ICIUN ABIAIOTCA dJeKTpuueckue kadenu. [lostomy, g obecnieueHus
MO’KapHOW 0€30MacHOCTH, HEOOXOAMMO TMPABHIBHO BHIOMPATHh KaOEIbHBIE W3ETHUs
10 TUIY UCTIOJIHEHUS U CEYEHUIO TOKOIIPOBOASIINX JKUJI.

[Ipu BBIOOpEe THMA WCIONHEHUS KaOened s OOBEKTOB Pa3IMYHOTO
HAa3HAUYEHUS MOXKHO BoOcTmodb30BaThcsi TpeOoBanusimu ['OCT 31565-2012, B
COOTBETCTBUH
C KOTOPHIM B HOPMAaTHBHOW TOKYMEHTAIlMM Ha KaOeIbHOE W3JeNue MOJDKHA OBITh
yKazaHa o00JIacThb €ro MNPUMEHEHUs C YYETOM I[OKa3aTelied OMacHOCTH M THIla

ucnoiaHeHusa. B nmanHoMm cranjgaprte mnpuBeneHa Tabnuna «lIpeumyrecTBeHHBIE
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obiacTu IMPUMCHCHUS KaOeJIbHBIX I/ISIIGJII/Iﬁ C YUCTOM HX THUIIA HCIIOJIHCHUSI»

npejcTaBleHHas B Tabnuie 4.

Taoauua 4

IIpenmyuiecTBeHHBIEC 00/1ACTH MPUMEHEHUS Ka0eJIbHbBIX M31eJIUi ¢

YY€TOM UX THIIA UCITOJTHCHUSA

Kiracc
Tun ucnonuenus .
TIOKapHOH [IpenmymecTBeHHas 00IaCTh TPUMEHEHHUS
Ka0eJIBHOTO M3JIEITHs
OIAaCHOCTH
be3 obo3Hauenus 01.8.2.5.4 JJ1s1 OIMHOYHOM MPOKJIAAKK B KaOEJBHBIX COOPYXKEHUSIX M TPOU3BOICTBEHHBIX
nomenieHusix. [ pynmnosast npokyaaka pa3pelaercsi TOINbKO B HApyKHBIX
JJIEKTPOYCTAaHOBKAX M MPOWU3BOJCTBEHHBIX MIOMEIIEHHSX, TJI€ BO3SMOXKHO JIUITh
MEPHOINYECKOe MPUCYTCTBUE 0OCITYKHBAIOUIETO MEPCOHaa, IPH 3TOM
HEO00X0/IMMO MPUMEHSTh MTACCUBHYIO OTHE3AIUTY
Hr(A F/R) [M1a.8.2.5.4 | Ans mpokiajiky, ¢ yueToM o0beMa roprodyeil Harpy3ku kadeneid, B OTKPBITBIX
Hr(A) [116.8.2.5.4 |KaOEIbHBIX COOPYKEHUAX (DCTAKA/IAX, TAIIEPESX) HAPYKHBIX SJIEKTPOYCTAHOBOK
ur(B) [12.8.2.5.4
Hr(C) [13.8.2.5.4
ur(D) [14.8.2.5.4
Hr(A F/R)-LS [M1a.8.2.2.2 | dns npokiaaku, ¢ y4ieToM o0beMa roprouel Harpy3ku kaoeneil, Bo BHyTPEHHUX
Hr(A)-LS 1116.8.2.2.2 |27IEKTPOYCTAHOBKAX, & TAKKE B 31aHHUAX, COOPYKEHUSX M 3aKPITHIX KaOEIbHBIX
ur(B)-LS 28222  |CoopPyHemAx
ur(C)-LS [13.8.2.2.2
ur(D)-LS [14.8.2.2.2
ur(A F/R)-HF [M1a.8.1.2.1 | dns npokiaaku, ¢ y4eToM o0beMa roprouel Harpy3ku kKaodeneil, BO BHyTPEHHUX
Hr(A)-HF [116.8.1.2.1 |?7eKTpoycTaHOBKAX, a TAKXKE B 3[JAHUAX U COOPYKEHHUAX C MACCOBBIM
Hr(B)-HF M2.812.1 npeObIBaHIEM JIOJEH, B TOM YHCIIe B MHOTO()YHKIIMOHAIBHBIX BEICOTHBIX
B 3aHMSIX U 3/1aHUSAX-KOMILIEKCax
ur(C)-HF [13.8.1.2.1
ur(D)-HF [14.8.1.2.1
ur(A F/R)-FRLS MM1a.7.2.2.2 | Ans npokJIaaKu, ¢ y4eToM o0beMa roprodell Harpy3ku kabeneii, B cucremax
ur(A)-FRLS 1116.7.2.2.2 |TPOTHBONOXapPHO 3aIIUTEI, a TAKXKE APYTHX CHCTEMAax, KOTOPBIE JOKHEI
ur(B)-FRLS 27222 COXPaHATh PabOTOCIIOCOOHOCTH B YCIOBUSIX IOXKapa
ur(C)-FRLS [13.7.2.2.2
ur(D)-FRLS [14.7.2.2.2
Hr(A F/R)- FRHF MMla.7.1.2.1
Hr(A)-FRHF 1116.7.1.2.1
ur(B)-FRHF 112.7.1.2.1
ur(C)-FRHF I13.7.1.2.1
ur(D)-FRHF 4.7.1.2.1
Hr(A F/R)-LSLTx [M1a.8.2.1.2 | lns mpokiIaaku, ¢ yaeToM o0beMa roproueii Harpy3ku kKabemnel, B 3TaHusIX
Hr(A)-LSLTx 1116.8.2.1.2 |AETCKHX HOIIKOIBHBIX M 00Pa30BATENBHBIX yIPEKICHUMH,
Hr(B)-LSLTX M.82.12 CIICIMATM3UPOBAaHHBIX JOMaxX IPecTapelblX 1 HHBAIHIOB, OONBHALAX, B
B CHaNTBHBIX KOpITycaX 00pa30BaTEbHBIX YUPESKICHUN HHTEPHATHOTO THTIA H
Hr(C)-LSLTx [13.8.2.1.2 JIETCKHX YUPEK/ICHHI
ur(D) LSLTx [14.8.2.1.2
Hr(A F/R)-HFLTX Mla.8.1.1.1
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Kiacc
Tun ucnonueHus .
TIOKapHOH [IpenmymecTBeHHas 00IACTh TPUMEHEHHUS
Ka0EeIBHOTO M3IEITHS
OIaCHOCTH
Hr(A)-HFLTX I116.8.1.1.1
ur(B)-HFLTx 2.8.1.1.1
Hr(C)-HFLTx I13.8.1.1.1
ur(D)-HFLTX 4.8.1.1.1
Hr(A F/R)-FRLSLTx |IT1a.7.2.1.2  |]lns mpokiaaku, ¢ y4eToM o0beMa roproveii Harpy3Kku kabenel, B cucteMax
Hr(A)-FRLSLTX [116.7.2.1.2 | mpoTUBONOXXapHOIA 3aIIUTHI, @ TAK)KE B IPYIUX CHCTEMaX, KOTOPHIE JTOJKHBI
ur(B)-FRLSLTx [12.7.2.1.2 COXPAaHATh PadOTOCIIOCOOHOCTH B YCIIOBUSIX ITOXKapa, B 34aHHUAX JTETCKUX
Hr(C)-FRLSLTx [13.7.2.1.2 JIOIIKOJIbHBIX 00pa30BaTENbHBIX YIPEKACHHUH, CIIEIHATU3UPOBAHHBIX JIOMaX
ur(D)-FRLSLTX 4.7.2.1.2 npecTapelbiX ¥ MHBAINIOB, OOJIBHUIAX, CHAJIBHBIX KOPITycax 00pa3oBaTeNbHbIX
(A F/R)-FRHFLTX | Mla.7.1.1.1 YUPEXICHUH UHTEPHATHOTO TUMA U JIETCKUX YUPEHKICHUN
Hr(A)-FRHFLTX I116.7.1.1.1
ur(B)-FRHFLTx 2.7.1.1.1
Hr(C)-FRHFLTx 3.7.1.1.1
Hr(D)-FRHFLTX 4.7.1.1.1

Ha QJICKTPOYCTAHOBKU M JJICKTPHUYCCKUC TCIINU KHUIIBIX U O6IIICCTBCHHBIX

3IaHUI B TOPOJaX W CEIbCKUX HACEJICHHBIX MyHKTaX HOMHHAJIBHBIM HAMNpPsHKCHUEM
no 1000 B CII
256.1325800.2016,

B COOTBCTCTBHUHU C KOTOPBIM:

NEPEeMEHHOT0  TOKa  PacCHpOCTPAHSIOTCAS  TPeOOBAHUS

- BHYTPEHHHUE D3JIEKTPUUECKHE CETH JOJDKHBI OBITh HE PaCHpOCTPaHSIOIMIMMU
TOPEHHE W BBHITIOJHATHCA KaOeIsIMH M TMPOBOJAAMU C JKWJIAMH W3 MEIU WIH
aTIOMUHUEBBIX ciuiaBoB Mapok 8030 u 8176, mmHONpOBOAAMU ¢ MEAHBIMU IMHAMU
B cootBercTBUM ¢ TpeboBanusmu IIYD, TOCT 31565, T'OCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takke TpeOOBaHUAMH DJIEKTPO- M TOXKAPHOM
0€30IMacHOCTH;

- CEUCHMSI TOKOMPOBOIAIINX MEIHBIX JKWJI U KU U3 aJIIOMUHUEBBIX CILJIABOB

Mapok 8030 u 8176 nomkHBI OBITh HE MEHEE YKa3aHHBIX B TaOIHIlE 5;

Tabauuna 5
Ce4yeHHS TOKONPOBOASIIIAX METHBIX KUJI M KU U3 ATIOMUHUEBBIX CILJIABOB
mapok 8030 u 8176

Haumensbiiee ceueHre TOKOMPOBOIAIINX JKHIT
Ka0enel U MPOBOJIOB, MM?

HanmenoBaHnue TUHUHA

MEIHBIMU KUJITAMH U3 aTFOMUHUEBBIX
KUJIaMU criaBoB Mapok 8030 u 8176

JIuHuYM TpyNNoBbIX ceTel OCBELICHUS 1,5 2,5

JIMHUM rPyNIOBBIX CETEN PO3ETOK 2,5 4,0



normacs://normacs.ru/10PJR#000000000000000000000000000000000000000000000000007D20K3
normacs://normacs.ru/10E84#000000000000000000000000000000000000000000000000007D20K3
normacs://normacs.ru/12208#000000000000000000000000000000000000000000000000007D20K3
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JIMHUM OT 3TaXHBIX 10 KBAPTUPHBIX 2,5 4,0
IIMUTKOB M K PACUETHOMY CUETUUKY

JIuHUYM pacpeeIuTeNbHON CeTH 4,0 6,0
(CTOSIKM) [UI NUTaHUS KBapTUP

- [IpU COCAUMHCHUHN ITPOBOJHHUKOB C JKHJIaMH N3 aJIIOMHHHUCBBIX CIINIABOB MApOK

8030 u 8176 c >MEKTPOYCTAHOBOYHBIMU W3ACIUSAMH, amllaparamy 3alIUThl U
CUETYMKAMH PEKOMEHJIYETCS HCIOJIb30BaTh COEIMHUTEIbHBIE YCTPOWCTBA B
cootBercTBUM ¢ TpeboBanusamu ['OCT 31604 nns KoMMyTallud NPOBOAHUKOB U3
AIFOMUHUEBBIX CIUIABOB C KOHTAKTAMM JIJIsl IPOBOJJHUKOB U3 MEHU.

st oOecrieyeHus HAJEKHOCTHU KOHTaKTHBIX COCTMHEHUN B
pacnpenenuTeNbHbIX KOpoOKax cienyet OCYIIECTBIISITh COEJIMHEHUE
TOKOIIPOBOJSIIIMX KW W3 CIUIaBOB aimtoMuHus Mapok 8030 u 8176 mpu momomu
BUHTOB WJIH aFOMUHHUEBBIX T'MJIb3, METOJIOM OMPECCOBKU UM UCIIOJIBb30BaTh CBAPKY.

[Ipy MOHTa)ke OTBETBISIEMBIX Kabesiel C KWIaMH U3 aIFOMUHUEBBIX CILIaBOB
Mapok 8030 u 8176 mOmKHBI TPUMEHSTHCS COKMMBI C OIMHKOBAHHBIMU KOHTAKTaMMU.

[Ipy BBINOJHEHUH COEJUHEHHN B JJIEKTPONPOBOAKAX C TOKOMNPOBOASLIIUMU
KUJaMM W3 CIUIaBoB  amoMuHust wMapok 8030 wum 8176, ecim Tun
ANEKTPOYCTAHOBOYHBIX M3JIEIIUNA COAEPKUT MEIHBIE WM JIATYHHBIE KOHTAKTHI, JJIs
oOecrieyeHus: CTAOWJIBHOCTH KOHTAaKTHOTO COEIWHEHHUS CleAyeT MPUMEHSTh
ANEKTPONPOBOISAIINE CMA3KHU.

Menp uMeeT JIydllyl0 MNPOBOJUMOCTb, IO CPABHEHHUIO C aFOMUHUEM, YTO
oOecreynBaeT NPy MEHbBIIIEM CEUYEHUU OOJBIITYI0 MAKCUMAIIbHYIO TOKOBYIO Harpy3Ky.

MenHblii TPOBOJHUK MEHBIIE MOJBEPTaeTCsl OKUCICHUIO U CIIOCOOCH OJIroe
BpEMsI COXpPaHSATh KauyeCTBO KOHTAaKTOB IPU COECIMHEHUU B paCHpEeACIUTEIIbHBIX
KOpoOKax u Apyrux mpuodopax.

B okunmpix u  OOIIECTBEHHBIX 3MaHUSIX C TNPUMEHEHHEM JICPEBSHHBIX
KOHCTpYyKuMii B cootBeTrcTBUe ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPECHHHE JIEKTPUYECKUE CETU JIOJDKHBI OBITh HE PACIIPOCTPAHSIONIUMY TOPEHUE U
BBITIOJIHATHCA KaOenamu U npoBojamu ¢ MeanbiMu xkuinamu B OCT 31565, I'OCT P
50571.5.52, CII 76.13330.

CIT 256.1325800.2016 nmomyckaeT mNpUMEHEHHE KaOENbHBIX W3JETUN C
TOKOMPOBOASIIUMU KUJIAaMU U3 aJIOMUHUEBBIX CIUIABOB ISl  OpraHu3aluu

BHYTPCHHHUX CCTCfI, HO HaKJIaAbIBACT HA NX MOHTAXK JOIIOJIHHUTCIbHBIC OI'PaHUYCHMA.


normacs://normacs.ru/10Q04#000000000000000000000000000000000000000000000000007D20K3
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Jlns obecrieueHUsT HAJEKHOCTH DJICKTPOIPOBOJOK B 3AAHUSAX, BBITOJIHIEMBIX
MPOBOJIAMU U KaOeNIsIMHU C TOKOMPOBOASIIMMHU KUJIAMU U3 CIJIABOB aJIOMUHUS, TIPU
MOHTa)X€ JIOJDKHBI ~ MCIIOJIB30BAaThCA  JIMOO  AJIEKTPOYCTAHOBOYHBIC — U3JCNHS,
KOHTaKTHBIE TPYIIbl KOTOPHIX MUMEIOT CHEIUaIbHbIE MOKPHITHS, 00eCIeunBaronne
CTAaOMJIBHOCTh ~ KOHTAaKTHOTO  COCIMHEHUSI KaK ¢ MEIHBIMH, TaK M C
TOKOIIPOBOJISIIIIUMU KUJIAaMU U3 CIUIABOB aJIOMHUHUS, YTO JIOJDKHO OBITH OTPa’KEHO B
MapkupoBke (Harpumep, Cu/Al) nubo mpu UCTIOIB30BaHUN CEPUMHO BBIMTYCKAEMBIX B
CTpaHE YCTAaHOBOYHBIX M3JEIUN  JOJDKHBI MPUMEHSTHCS  JIOTOJHUTEIbHbBIC
TEXHUYECKHUE CPEICTBA, 00ECTICUNBAIOIINE CTAOMIHBHOCTh KOHTAKTHBIX COSTUHECHUM.

I[Ipy  KOpOTKOM  3aMBIKAaHUU  MEIHBIC  JKWUJBI  SBISAIOTCS  Oosee
M0’KapoOe30MacHbIMHM, YeM KHJIbl U3 QIIOMHUHUEBBIX CIIJIABOB 34 CUET MEHBIICH
3KUTaTeIbHOW CIIOCOOHOCTH 4YacTUIl MEAW [0 CPAaBHEHUIO C 3aXKUTaTeIIbHOU
CIIOCOOHOCTBIO YaCTHUIL ATFOMUHHUS.

C Touku 3peHUsT TOXXKapHOW O€30MacCHOCTH, MPEANOYTUTECIBHBIM SBIISIETCS
NpUMEHEHHE KaOEIbHBIX U3EIUIA C METHBIMU TOKOTIPOBOSIIIIUMHU >KHUIJIAMHU.

Ha nosxapuyto 6€301macHOCTh 3JIEKTPONPOBOKU BIUSAET MPAaBUILHOCTH BHIOOPA
CEUYEHMs TOKOIIPOBOIAIIMX KU Kabeneil. HeBepHbIil BBIOOp ceueHust kKabemnsi MOKET
NPUBECTH K €ro MeperpeBy, OIUIABJICHUIO M3OJSIIIMM W €€ BOCIUIAMEHEHHIO WU K
KOPOTKOMY 3aMBIKaHHIO C TIOCTIEAYIOIIUM BO3TOPaHUEM.

OCHOBHBIM TIapaMETPOM, KOTOPBI HEOOXOAMMO YYHMTHIBATh MPH pacdeTe
ceueHHs] Kalensi SBJISETCS JUIMTENBHO JOMyCTMMas TOKOBash Harpyska, T.e.
MaKCHMallbHas BeJIMYMHA TOKA, KOTOPYIO KaOelb MOXKET MPOIyCKaTh 0e3 meperpena B
TE€YEHUE JJIUTEILHOTO BPEMEHH.

PacuerHble  3neKTpUYECKHME  HArPpy3KM I Pa3IMYHBIX  KWIBIX U
oOIIeCTBEHHBIX 3/1aHui npeAcTaBieHsl B pasznene 7 CII256.1325800.2016.

JIns mpoBelleHHs] CaMOCTOSITEIbHOTO pacueTa ceyeHus Kalels MO TOKY JUIs
YaCTHOTO JJoMa (KBaPTUPHI) HEOOXOIUMO BBITIONIHUTH CIACAYIOMINE EHCTBUS

- ONpPEAeNIUTh CYMMApHYI0 MOIIHOCTh BCEX AJIEKTPONPUOOPOB, KOTOpPbIE
OJIHOBPEMEHHO MOTYT OBITh BKJIFOUEHBI B CETh;

- paccudMTarth CWJIy TOKa, KOTOopas OyAeT MpoTeKaTh MO Kabelo Mpu
BKJIIOYEHUHU JJAHHBIX 3JIEKTPONPUOOPOB;

- 110 TabauIEe ONpPeAeIuTh HauboJIee MOAXO0sIIee CeYeHUEe Kabes.
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CyMmMapHasi MOIIHOCTh 3JiekTpornpudopoB (P, BT) Belumcisiercs kak cymma
MOIIIHOCTEN OTAENIbHBIX NPUOOPOB, KOTOPHIE MOT'YT OBITH BKIIOUYEHBI OJTHOBPEMEHHO.
JlaHHbIE O MOIIHOCTH Ka)JOro AJIEKTPUYECKOro NpuOOpa YyKa3bIBalOTCS B €ro

IacIopTe, PYKOBOACTBE 110 SKCILTyaTalluu U T.II.

Pacuer cunet Toka (I, A) mpotekaromiero mo KaGel MPOBOJUTCA IO

bopmynam:

st onHoazHol cetn HanpsikeHuem U = 220 B
7= Ko
U-cos@

st Tpexdaznoit cetn Hanpsokennem U = 380 B
B

- R
«f:‘:U-cosco

JUTs1 OBITOBBIX JIEKTPONIPUOOPOB COS = 1.

Ky — xoadduiment ogHOBpEMEHHOCTH, T.€. Kakas 4acTh MPHUOOPOB MOXKET
OBITH BKJIFOUEHA OJHOBPEMEHHO.

JIJisi TIOBBINIEHMS TOXApHOW OE€30MacHOCTH, B pacyere Mjisi 4acTHOTro JoMa
(KBapTUpPBI) MOKHO TPEIINOJNIOXKHUTh, YTO B CETh OJHOBPEMEHHO MOTYT OBITh
BKJIFOUCHBI BCE AJICKTPUUYECKUE TPUOOPHI M IPpHHATH Kodpdunment K, = 1.

3Has BeNMUYMHY TOKAa, CEYEHHE TMPOBOJIa HaxoAaT 1Mo Tabmune 6.
Ecnmu okaxercs 4to pacyeTHOe M TaOJIMYHOE 3HAYCHHS TOKOB HE COBIAJAIOT, TO B
ATOM CiIy4yae BBIOMpAIOT OJrpKaiiiiee OoJiblliee 3HAYECHHUE CEUCHHS TOKOTIPOBOISIICH

JKUJIBI KaOes.

Ta6auna 6
Bb100p ceveHns MPoBOJA MO BeJIUYUHE TOKA
Ceuenne MenHble )KUITBI IPOBOJIOB U Kabesen
TOKOIIPOBO IALIEN Hanpsokenne, 220 B Hanpsoxenue, 380 B
KUITBI, MM?
’ TOK, A MOILHOCTb, KBT TOK, A MOIIHOCTb, 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
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Cevene MenHble )KHITBI POBOJIOB U KaOenen
TOKOIIPOBO IALLIEH Hanpsokenue, 220 B Hanpsokenue, 380 B
KUITBL, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTb, KBT

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

Ecniu B 1gomMe HMMEIOTCS MOIIHBIE SIEKTPONPUOOPHI, HArpy3ka KOTOPBIX
cocrapnser 6onee 1,5 kBT, nns ux MOAKIIOYEHUS PEKOMEHAYETCS HCIOIb30BATh
OTZIEJIbHYIO JIMHUIO.

YacTo npuxoauTcs peniaTth 00paTHYIO 3a7a4y, KOT/Ia JJI U3BECTHOTO CEUCHHUS
MPOBOJHUKA, TMPOJOKEHHOTO B JIOME€ WJIH KBapTHpe, HEOOXOIMMO HAWTH
MaKCHUMaJIbHO JOMYCTUMYIO Harpy3ky. B aTtom cimyuae, mo tabnumam s JaHHOTO
CEUYCHHsI TOKOMPOBOJAMICH JKWIbI KaOels HaxoJuM MaKCHUMAaJbHO JOMYCTHUMYFO
Harpy3ky. 3aTeM 3Hasi MOITHOCTH 3JIEKTPHUYECKUX MPUOOPOB, OMpPEAEIsieM, KakKiue U3
HUX MOTYT OBITh OJTHOBPEMEHHO BKIIFOYEHHI B CETh.

CnenyeT mOMHUTh, YTO MaKCUMAaJIbHBIA JTIOMYCTUMBIA TOK MJii CTaHAAPTHBIX
OBITOBBIX 3JIEKTPOYCTAaHOBOYHBIX M3JEIUN (BBIKIIOUATENd, PO3ETKH) paBeH 16 A.
[ToaTomMy BKIIIOYATh B OJHY PO3ETKY WM MOJKIIOYATh K OAHOMY BBIKIIOUYATEIIO

Harpy3ky ooiiee 16 A, 4to 1151 oAHO(PA3HOU CeTH COOTBETCTBYET 3,5 KBT Hemnb3sl.
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3.3. JeHcTBus npu o0OHapyKeHUH aBapuUiiHOIO pekuMa
B 3JIEKTPOO0OPYA0OBAHUU

ABapuiiHbII pexxuM padOThl IKCIUTYyaTUPYEMOI'O 3JIEKTPOOOOPYAOBAHUS MOXKET
MPOSBIIATHCS B BUJIE CPaOOTKHU anmnapaTtoB AJIEKTPUUECKON 3aIIUThl CETH, U3MEHEHUS
1[BETa TEPMOMHIUKATOPOB, OOHAPYKEHHUS 30H AHOMAJIBHOI'O HAarpeBa 3JIEMEHTOB
ANEKTPOOOOPYIOBAaHUS TNpPHU TEIJIOBU3MOHHON JIMarHOCTHKE, CPaOOTKU JaTYMKOB
tepmocucteM. Kpome Toro, 06 aBapuitHOM pexxume padoThbl IIEKTPONPUOOpa MOKET
TOBOPUTH TMOSIBIICHHE HA €r0 MOBEPXHOCTH, ITHYPE M BUJIKHU MUTAHUS OIUIABIICHUH,
nedopMaliu KOpIyca, BOSHUKHOBEHUHU MPU paboTe HEXapaKTepHOro IIyMa  3araxa
TUTABSIICICS U30MSIUY.

[Ipu3Haku aBapuitHOTO pekMMa paboThI AIEKTPOOOOPYIOBAHUS U IEUCTBUS MPU

X 0OHApYKEHUU MPEICTABICHBI B TA0IUIE 7.
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Taoauma 7

IIpu3Haku aBapuiiHOr0 pe:xuUMa padoThI JJIEKTPOOOOPYA0OBAHMS M IeHCTBHUS NPH UX O0HAPYKEHUH

IIpu3Hak aBapuiHOIO peKUMA

Bo3mo:xHas npuvinHa

PCKOMeHHyeMI)Ie JaeilcTBHUA

CpaboTas aBTOMaTUUECKHI BBIKITIOYATEIb

KopoTkoe 3ambikaHHE B LEIH.
ITeperpy3ka B enu.

CpaboTaiio YCTPOHCTBO 3aIUTHI | YTEYKa TOKa.

¢ depeHInaIbHOro ToKa

Cpabotao  yctpoiicTBO  3amuThl  OT | [lyroBoit

JyTOBOTO TP0o00s (MCKpEHNs) po 6o (TIociieTIOBaTEILHBIH,
napajuleNibHbIi, Ha 3eMJII0) WIH
HCKpEHHE.

Cpabortanmo  ycrpoiicTBO  3amuThl  OT | [lepenaapl HanpsKEHUS

MepeHATPSIKEHUS

Oram 1.
- YCTAaHOBUTH KaKOW THUII anmapaTa 3aliuThl cpaboTai (aBToMaTHYeCKui
BBIKJIIOYATEh, YCTPOWCTBO  3amUThl  AU(PEpeHIInaIbHOTO  TOKa,

YCTPOHCTBO 3aIlUTHl OT TEPEHANpPSHKEHHS, YCTPOWCTBO 3alIUTHI OT
JIyroBoro mnpo0osi (MCKpEeHHs)) WM [0 KaKoMy KaHaJly MpPOU30LLIO
cpabaTbiBaHUE, €clii TpUuOOop KOMOWHHUPOBAHHBIN, T.€. 00BEAUHSIET B cede
JIBa 1 0oJjiee THIIA 3aIUTHI;

- YCTaHOBUTH OOCTOSITENLCTBA MPH KOTOPBIX MPOHU30IUIO OTKIFOUYCHHE.
Uto mpousonuio mpea OTKIOYEHHEM (MOIKIIOUYEHHE WM OTKIIYEHHE
noTpeOuTensi, MEpIIaHKe CBETa, aHOMabHAsT paboTa AIEKTPONpPUOOPOB U
1.11.)? Kakue Harpy3kw ObUIM TOAKIIOYEHBI U ObTM B pabote? Korma u
CKOJIBKO pa3 cpabaThIBalU alaparsl 3alUThI?

- TPOBECTU BH3YaJIbHBIH OCMOTP 3JIEKTPOOOOpPYAOBaHUS (IIHYPHI
NUTAHUS,  PO3ETKH,  BBIKIIOYATENIM,  KOHTAKTHbIE  COEJUHEHUS,
COEMHUTENbHbIE KOPOOKH, 3JIEKTPONPHUOOpPHI) Ha HAJIWYME BHUIUMBIX
NOBPEXJCHUH (M3MEHEHHE IIBeTa WM OIUIABJIECHHE W30JISALUH, CIIE/b
TEPMUYECKOTO BO3JEHCTBHS B pe3yibTare KOPOTKOI'O 3aMbIKaHHS,
UCKpPEHUS, IEPETPY30K);

- eclM IIpU BU3YaJIbHOM OCMOTpE OOHAapyKEHbl MOBPEXKAEHUS, TO

HEOOXOIUMO TPHUCTYMUTh K YCTPAHEHUIO TPUYUH  BBISBICHHBIX
MOBPEKICHUIMA u PEMOHTY (3ameHe) MOBPEKICHHOTO
3NEeKTpOoOOOPYIOBaAHUS;

- €CIIM MPHU BU3YAIILHOM OCMOTpE MOBPEXKICHHS HE OOHAPYKEHBI, TO
HE0OX0IMMO TIPEUTH K dTamy 2.

Ortan 2.

[TpoBepuTh HaaeKalyl0 pabOTy anmapara 3aiuThl.

- s YCTPOMCTBA 3aIIUTHI OT MEpPEHANpPsHKEHHS U3MEpPUTh 3HAYEHUE
HalpsDKeHUs nurtapme cetn. Ecnu 3HaueHHe MUTAIOMIEr0 HalpsKEHUs
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IIpu3Hak aBapuIiHOIO peKUMA

Bo3mo:xHas npuvinHa

PeKOMeH)IyeMbIe aelcTBuA

CETH BBIXOJUT 3a JMana30H YCTaBKH amrmapara (HM)KEe HUO)KHEro Ipenena
WIM BBIILIE BEPXHEr0), TO npobiema B ceTU. Eciau 3HaueHHe NMUTAroIIero
HaNpsOKCHUsI CETH JIOKUT B JMANa3oHe YCTAaBKH, TO almapaT 3alluThl
HEHCIIPABEeH U er0 He00X0IMMO 3aMEHUTD;

- JUIsl yCTPOMCTBA 3aiuThl AU GEepeHITHATFHOTO TOKa B COOTBETCTBUU
co craHmapramu [7, 8] B KOHCTPYKIIMH JIOJDKHO OBITH IMPETYCMOTPEHO
TECTOBOE YCTPOWCTBO (KHOIKa), KOTOpPO€ OOECHEeUMBAET MPOBEPKY
paboTocnocoOHOCTH anrmapara. Taxxe MO’KHO IIPOBEPUTH
paboTOCIIOCOOHOCTh YCTPOICTBA € MOMOUIBIO MHPUOOPOB TMPOBEPKH H
U3MEpEHUsl MapaMeTpoB YCTPOMCTB 3alllUTHOrO OTKIo4YeHus. Ecmou
anmnapar 3aluTbl HEUCIPaBEH, €ro HE0OX0AUMO 3aMEHUTh.

- JUid YCTpPOWCTBa 3allMThl OT JYrOoBOro MpoOos MpPOBEPUTH
paboTOoCIIOCOOHOCTh armapaTa B COOTBETCTBHM C HMHCTPYKIIMEH 3aBoja-
usrorosurens. Hanpumep, ¢ HOMOIIBIO TECTOBOIO YCTPOICTBA, BXOASIIETO
B KOMIUIEKT IOCTAaBKM NpHOOpa, MpU NOMOIIU TECTOBOW KHONKH W T.1.
Ecnu annapar 3amuTsl HEUCIIPABEH, €ro HE00X0AUMO 3aMEHUTD.

- 7151 aBTOMATHYECKOTI'O BBIKJIFOYATEIIs IPOBEPUTH pabOTOCIIOCOOHOCTD
MexaHHu3Ma pacleruieHus. B3BecTn aBToMaTHYeCKUi BBIKIIIOYATEIb PYKOM
U 1ociie OTKIIOYMTH ero. Ilpu oTkmoueHHHM [0JIKEH OBbITh CIIBIIICH
XapaKTepHBIN MIETUOK.

Ecnu anmapaTsl 3J€KTpUYECKON 3alUThl UCHPABHBL, TO HEOOXOAMMO
MEPENTH K dTamy 3.

Oran 3.

ITpoBepka MprUcoeIMHEHHBIX Harpy30K (JIEKTPOIpUOOpPOB).

- IPUCOEIUHATh K OJIIEKTPUYECKOW IEeNU IMOOYEPeAHO 10 OAHOM
Harpyske, KOHTPOJIMpYs cpabaThIBaHUs alapaToB 3allUThI;

- NpU BBISBICHUU HArpy3Kd, BBI3bIBAIOLIEH cpabaThlBaHME ammapara
3aIUTHI, BEIBECTU HArpy3Ky U3 SKCIUTyaTallUH.

Pe3ynbTaThl MpoBEpKH, a TaKKe BCe MPOBEIECHHbIE MPOPUIAKTHUECKHIE
U PEMOHTHBIE PaOOTHI IOJDKHBI ObITH 3a(DMKCUPOBAHBI B KypHAJIe.
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IIpu3Hak aBapuIiHOIO peKUMA

Bo3mo:xHas npuvinHa

PeKOMeH)IyeMbIe aelcTBuA

TepMOI/IHIII/IKaTOp HU3MCHUWII IBET

[Ieperpyska nenu.
[Im0X0¥ KOHTaKT.

- BriBecTu 251eKTpO0OOPYIOBaHHE U3 IKCILTyaTallUu;

- YCTaHOBHUTb OOCTOSITENILCTBA, NPU KOTOPBIX IPOMU3OIIEN MEpPErpeB
(KaKkue Harpy3Kd ObUIH MOJAKIIOYEHBI ¥ ObLTH B paboTe, P BO3MOXHOCTH
U3MEPUTH MPOTEKAIOIINHI TOK C LI€JIbIO BBISIBJICHUS IEPETPY3KH).

- MPOBECTH BU3YAJIbHBIM OCMOTp 3JIEKTPOOOOPYIOBaHUS, HA KOTOPHIN
HaHECEH TEPMOMHAMKATOp Ha HAIMYAE BHIUMBIX TOBPEKICHHUH
(U3MEeHeHHe I[BeTa WM OIUIaBJICHHWE W30JSLUHU, CJeIbl TEePMHUYECKOTO
BO3JCHCTBUS B  pe3yJbTaTe€ KOPOTKOTO  3aMbIKaHHs, HCKpEHUS,
MepPerpy30K);

- €CIM TpH BHU3YAJIbLHOM OCMOTpPE OOHApYXKEHbl MOBPEXKACHUS, TO
HEOOXOJMMO  TIPUCTYNIUTh K  YCTPAHEHUIO TPHYUH  BBISIBICHHBIX
MOBPEXACHUI u PEMOHTY (3ameHe) MTOBPEXKICHHOTO
AIEKTPOOOOPYAOBAHUS;

- €Clli MpU BU3YaIbHOM OCMOTpPE TMOBPEXKICHUS HE OOHApPYXKEHBI —
IIPOBECTU OLEHKY €ro COCTOSIHUS U BBINOJHUTH MNPO(UIAKTHYECKHE
paboTHI;

- YIQJIUTh CTapblid TEPMOUHANKATOP U HAHECTH HOBBII.

B xypnanme yka3aThb JaTy OOHapy>KeHUsI TIIieperpeBa, NIpPUUYUHY,
MPOBEACHHBIC PabOTHI (PEMOHT, 3aMEHa, MPO(UIAKTUUECKHE PAOOTHI),
JaTy HAHECEHHWsS HOBOTO TEPMOUHAMKATOpPA, COCTOSIHHE HOBOTO
TEPMOUHIMKATOpa (1IBET, TPaAyUpPOBKA H.T.I1.).

Honyqu CHUI'HAJI HO)KapHOﬁ OIIaCHOCTHU OT
TCPMOCHCTCMBI

[Ieperpyska.
I1oXxo¥ KOHTAaKT.

B ciydae nmostydeHus curHaia o meperpese:

- YCTAaHOBHUTBH MECTO, T/Ie TIPOU30ILIO cpabaThiBaHHE ATUUKA;

- 3auUKCHpOBaTh B OKypHAIC BpEMs, MECTO ¥ HAWMEHOBAHHE
3IEKTPO0OOPYIOBaHHS, HA KOTOPOM MPOU30IILIO CpabaThIBAHHUE;

- OpPOU3BECTH OCMOTP OOOPYHOBaHUs, IO MPUYHHE KOTOPOTO
IPOU30ILIO CPabaTHIBAHUE CHCTEMBI;

- 1O pe3yabTaTaM OCMOTPa, B CIydac BBISBICHUS HEHCIPABHOCTH,
IPOBECTH  PEMOHT, TEXHHYECKOE  OOCIHy)KHBaHHE WM  3aMCHY
3JIEKTPOOOOPYI0BaHHS;
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IIpu3Hak aBapuIiHOIO peKUMA

Bo3mo:xHas npuvinHa

PeKOMeH)IyeMbIe aelcTBuA

- IpY HEOOXOAMMOCTH 3aMEHUTh JATYMK C COOTBETCTBYIOILIEH OTMETKOMN
B XKypHale.

IIpn IIPOBEICHUU TEIJIOBU3MOHHOMN
JUarHOCTUKM  OOHAapy>KeH  aHOMaJbHBIN
HarpeB 3JIEMEHTa AEKTPOO0OOPyI0BaAHUS

[Teperpyska.
IImoxoit KOHTAKT.

I[Ipu  oOHapyXeHWHM  aBapUUHOTO  IO’KAPOOMACHOTO  JedeKTa
AIEKTPOOOOpyAOBaHUE  HEOOXOJMMO  HEMEJICHHO  BBIBECTH U3
9KCIUTyaTalluy ¥ MPOBECTU PEMOHTHBIE PaOOTHI.

[locne ycrpaHeHusi HEMCIIPAaBHOCTEH, MPHUBEALINX K BO3HHUKHOBEHHIO
neeKTa, PEKOMEHJyeTcsi IPOBECTH IOBTOPHOE  TEIJIOBU3MOHHOE
o0cienoBaHue JAaHHOTO OOBEKTA.

Pe3ynbrarel MOBTOPHON TMArHOCTUKHU 3aHECTH B IIPOTOKOJ C YKa3aHUEM
MPOBEJCHHBIX PEMOHTHO-TIPOPUIAKTUUECKUX PaboOT.

Pexomennyercs MIPOBOJIUTH BHEIJIAHOBYIO
JTUarHOCTHKY OTAEIBHBIX JJIEMEHTOB 3JEKTpooOOpyrI0BaHUs
KaXJI0TO UX PEMOHTA UJIM 3aMEHBI.

Pe3ynbpTaThl BHEMIAHOBOM JMAarHOCTUKU 3aHOCATCS B IPOTOKON C
yKa3aHMEM IMPUYMHBI 00CIIeI0BaHMUS.

TCIIJIOBU3MOHHYIO
I0CJIC

[Ipu pabote nsrekTpuveckoro mpudopa
HaOJI0JaeTCsl HE XapaKTepHBIN IIyM, 3amax
TUIaBSIICHCS N30SI,

[lepenapl HaNIpsIKEHHUSL.
Hapymenue
JKCIUTyaTaIuH.
HewucnpaBHocTh
aneKTponpudopa

MIpaBUII

OTKJIIOYHTD JIEKTPONIPHOOP OT CETH.

OcmoTpeTs NprOOP Ha HAJIWYME HEUCIPABHOCTEH (OIUIABJICHUE WIIH
MOBPEKJICHUE H30JISIMKM IMUTAIONICT0 IHYypa, jaedopmarus Kopmyca M
T.J.).

[Tpu 0OHApY)KEHUU HEUCIPABHOCTH BBIBECTH MPUOOP M3 IKCILTyaTaIUH.

[TpousBecTr peMOHT WM 3aMEHY PUOOPA.
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3aKJII0oueHHue

J1J1sl TIOBBITIICHUST YPOBHS IMOXAPHON 0€30MaCHOCTH O0BEKTOB JKUJIOTO CEKTOpa U
OOIIECTBEHHBIX 3/IJaHUK HEOOXOIUMO TMPOBEICHUE MEPONPHUATHN 1O MPO]HIaKTHKE
MO’KApOB OT DJIEKTPOOOOPYAOBAaHMS, B TOM UYHCIE Ha OCHOBE COBPEMEHHBIX
BO3MOXHOCTEH BEJACHUS MOHHTOPUHTA COCTOSHUS IIOKApHOH Oe30I1acHOCTH,
AKCILTYaTHPYEMOTO JICKTPOOOOPYIOBAHUS.

K HUM OTHOCHTCS CHUCTEMaTHYECKUH MOHHMTOPHHI TOXKapHOW O€30macHOCTH
OKCILTYaTHPYEMOTO DJICKTPOOOOPY/IOBAaHUS JKUJIBIX W OOIIECTBEHHBIX 3JaHUN C
NPUMCHCHHUEM COBPEMEHHBIX TEXHHYECKHX CPEICTB, a MMCHHO TEIJIOBH3WOHHAs
JUArHOCTUKA, TPHMCHCHUE TEPMOWHJIMKATOPOB JUIS BBIABICHUS aBapUHBIX
YYaCTKOB AJICKTPOYCTAaHOBOK. Takyke HEOOXOAUMO BHEIPATH B IIUPOKYIO MPAKTUKY
HOBBIC aIllIapaThl 3aITUTHI YJICKTPUUCCKUX CETEH — YCTPOMCTB 3alUTHI OT JYTOBOTO
po0OsI ¥ IIepEHAIIPSKCHUS.

C 1menmpl0  TOBBINICHUS  TMOXKAapHOW  0€30MacHOCTH  AKCILTYyaTHPYEMOTO
AIIEKTPOOOOPYIOBAHMS JKUIBIX W OOMIECTBEHHBIX 3JaHUM, NPOQHIAKTHICCKUM
OCMOTpaM JOJKHBI MIOABEPTaThCS BCE SJIECMEHTHI 3JIEKTPOYCTaHOBOK.

Meton mnpodHIaKTUKH JOJDKEH BBIOMPATHCS HCXOIS W3 TEXHHUYECKUX
BO3MOKHOCTEH, yq00CTBa BEICHHUS OCMOTPOB WM 0€30MaCHOCTH OOCITYKHBAIOIIETO
nepcoHana. Bo3MOXHO TNpUMEHEHHWE pa3HBIX METOJIOB Ha OJHOM OOBEKTe, B
3aBHCHMOCTH OT KOHCTPYKIIMH U YCIIOBHH dKCILTyaTaIlnu.

CoueTaHre HECKOIBKHX METOJIOB MPO(MIAKTUKH MO3BOJIIET O0Jiee 3PpheKTUBHO
MPOBOJUTH MPODHUIAKTHKY TOKapHOU OE30MaCHOCTH AJIEKTPOOOOPYIOBAHUS JKUITBIX
1 OOIIECTBEHHBIX 3TaHU.

[IpumeHsis COBOKYMHOCTh Pa3IUYHBIX METOJOB MOKHO TOCTPOHUTH CHCTEMY
MOHUTOPUHTAa W TPO(PHUIAKTHKK TOXKAPHOH OMACHOCTH  OAKCIUIyaTUPYEMOTO
ANEKTPOOOOPYIOBAHHUS, OTPAXKAIOIIYI0 COCTOSHHE TOKapHOW  0€30macHOCTH
AIEKTPOYCTAHOBOK W  TIO3BOJIAIONIYIO OCYIIECTBIISITh €0  MPOTHUBOIOXKAPHYIO

PO UIAKTHUKY.
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[Ipunoxenue

Onucanue TEXHUYECKUX CPEACTB MPeAyNpPeKIeHUS U NPOPUIAKTHKH
M0KAPOB OT YJIEKTPOO0OPY10BAHUA

ABTOMATHYECKHE BbIKJIWOYaTe u (AB)

ABTOMATHYECKMI BBIKJIIOYATENIb WM TPOIIE TOBOPS «aBTOMAT» - 3TO
KOMMYTALIMOHHBIN anmnapar, IpeJHa3HAuYCHHBIN JJIs1 3aIIUThI SJIEKTPUIECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMbIKAHUH U MEPETPY30K.

ABTOMAaTHYECKUE BBIKIIOUATENIN OBIBAIOT C DJICKTPOMATHUTHBIM pacIeUTEIEM
3AIIMINAKONIMM  JJIEKTPUYECKYI0  I€Nb  OT  KOPOTKOTO  3aMblKaHUAd U
KOMOMHUPOBAHHBIM PACUENUTENIEM — KOTrJa JOMOJTHUTEIBHO C 3JIEKTPOMArHUTHBIM
pacUenuTesieM NPUMEHSAETCS TEIJIOBOM paclUenuTeNlb, 3alllUIIAloUMi  Lenb OT

neperpy3Ku.
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1, 2 — BUHTOBBIE KJIEMMBI JUISl MOAKIIOYEHUS;3 - MOABWKHBIN KOHTAKT; 4 — HETOABWKHBIN KOHTAKT;
5 - qyroracuTenbHas KaMmepa; 6 - THOKUil MPOBOAHUK (MIPUMEHSETCS Ul COeIMHEHMS TIOIBHKHBIX
qyacTeil aBTOMaTUYECKOrO BBIKJIIOYATENs); / - KaTyllKa >JEKTPOMAarHUTHOTO paclenurens; 8 -
CepACYHMK 3JIEKTPOMArHUTHOTO pacuenurens; 9 - TEmIoBoM pacuenuTens (OMMeTamIinyeckas
wiactiHa); 10 - mexanusMm pacuenurens; 11 - pykosTka ymnpamieHus; 12 - ¢uxcarop (s
kpemieHust apromara Ha DIN-peiike); 13 - kopmyc.

Pucynok 1. YerpoiictBo AB ¢ KOMOMHHPOBAHHBIM paCIIETUTEIEM
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B cootBerctBum ¢ TpeboBanusiMu riassl 3.1 1TV, CII 256.1325800.2016,
CII 31-110-2003 ObITOBBIE 3JEKTPOCETH HOJKHBI OBITh 3aIUIIEHBI OT KOPOTKUX
3aMbIKaHUM M meperpy3ku. lloaTomMy 1isi 3alIMTHI AJIEKTPONPOBOIKU JKUJIBIX U
OOILIECTBEHHBIX 3JaHU CJleAyeT MPUMEHATh aBTOMAThl € KOMOMHHMPOBAHHBIM
pPaCLETIUTENIEM.

B aBTOMaTHueckoM BBIKJIIOYATENE, 3a 3aLIUTY LIENU OT KOPOTKHUX 3aMbIKAaHUUN

OTBEUaET DJIEKTPOMArHUTHBIM pacuenureab. OH COCTOMT U3 KaTylIKd C
HaxXOASIIMMCS B €€ LEHTPE CEepACYHMKOM, YCTAaHOBJIEHHBIM Ha CHEIUaIbHOU
pYy>KUHE.
B HopmanbHOM pexume paboThl, TOK, TMPOXOAsl IO KaTylIKe CO3/aeT
AIIEKTPOMArHUTHOE TI0JIe, KOTOPO€ MPUTITHBACT CEPIACYHUK BHYTPb KATYIIKH.
Cunpl  3TOrO  AJNEKTPOMArHUTHOTO TOJS  HEIOCTATOYHO YTOOBI  MPEOJ0JIETh
COMPOTHUBJICHHE TMPYKUHBI, HA KOTOPOW YyCTaHOBIEH cepaeuHuk. [Ipu KopoTkoM
3aMBIKAHUM TOK B AJIEKTPUYECKOM II€MM MIHOBEHHO BO3pPACTaeT IO BEJIUYMHBI B
HECKOJIBKO pa3 TMpEBBIIAKIIEH HOMHUHAIBHBIA TOK AB, 3TOT TOK KOpPOTKOro
3aMBIKaHUsI, TPOXOAS IO KATYIIKE AJIEKTPOMAarHUTHOIO PACLENUTENS] YBEINYUBAECT
ANEKTPOMArHUTHOE T0JI€, BO3AEHUCTBYIONIEE HA CEPACUYHHUK O TaKOW BEIMYHMHBI, YTO
€ro CHJIbI BTATMBAHMS XBAaTA€T HAa TO YTO ObI MPEOJIOJNIETh COMPOTUBICHUE MPYKUHBI,
NEepEMEIIAACh BHYTPb KATYIIKA CEPACYHUK pa3MbIKA€T IMOJBWKHBIA KOHTAKT
aBTOMATHUYECKOTO  BBIKJIIOYATENsA, O00ecTOYMBasg  IeMb.  DJIEKTPOMArHUTHBIN
pacCLENHTENb OTKIIFOYAET JJIEKTPUUYECKYIO LIEMb 3a J0JIU CEKYH/IBI.

3amuTy DJIEKTPUYECKOM 1EeMu OT Neperpy3ku 00ecrneurnBaeT TEIUIOBOU
pacuenuTeNlb aBTOMaTHYECKOTO BBIKIIFOUATEIIS.

Ileperpyska MOXKET BO3HUKHYTb npu BKJIIOYEHUU B CeTh
AIEKTPOOOOPYIOBaHUSL OOIIEH MOITHOCTHIO MPEBBIMIAIONICH JOMYCTUMYIO HATPY3KY
JUIsl JAHHOW CETH, YTO B CBOIO OYEPENb MOXKET IPUBECTH K IEPErPEBY IMPOBOJOB
pa3pyLIEHUIO U30JIALHMH 3JEKTPONPOBOAKU U BOSHUKHOBEHHUIO IOXKapa.

TeroBo#t pacuenuTens MPEACTABIACT COO00W OMMETAUTMUECKYH0 IUIACTHUHY,
T.€. OH COCTOMT U3 JIBYX CHAsSHHBIX IUIACTUH M3TOTOBJIIEHHBIX W3 PAa3HBIX METAJUIOB,
MMEIOIINX Pa3HbIA KOADPUITMEHT pacIIupeHus IPU HarpeBe.

IIpy nmpoxoXaeHHH MO OUMETANIMYECKOM IUIACTUHE TOKa MPEBBIIIAIOIIETO
HOMMHaJIbHBIA TOK AB mutacTuHa HarpeBaeTcs, Py 3TOM OJWH METAJT PACHIUPIETCS

ObICTpee Jpyroro. ITO MPUBOJAUT K HMCKPUBJICHHUIO OMMETAIIMYECKON IJIACTHUHBI.
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IIpy wuCKpuBIEHMHM OHA BO3ACUCTBYET HAa MEXAaHU3M pPaCLENUTENsA, KOTOPBIA
pa3MBbIKaeT MOJABUKHBIA KOHTAKT.

Bpemsi cpabaThiBaHUS TEIJIOBOTO pACLUENUTENs] 3aBUCUT OT BEIUYUHBI
MPEBBIIICHUST MPOTEKAIONIEr0 B IIENM TOKAa HAJ HOMHUHAIBbHBIM TOKOM AB.
Uem OoJibliie 3TO MPEBBIIICHUE, TEM ObICTpee cpaboTaeT paclenuTeNb.

TokM yCTaBOK aBTOMATUYECKHMX BBIKIIOYATEICH, CIYyXalIUX JJs 3allUATh
OTJICJIbHBIX YYacCTKOB CETH, CJIEAYeT BbIOMpaTh MO BO3MOXKHOCTU HAWMEHBIIUMHU
MO0 pacyeTHbIM TOKaM JTUX YYaCTKOB WJIM [0 HOMHHAJIBHBIM  TOKaM
ANEKTPONPUEMHUKOB, HO TaK, 4YTOOBI amnmapaThl 3alllUThl HE OTKIIOYAIH
ANIEKTPOYCTAHOBKM TIPU KPATKOBPEMEHHBIX IMeperpy3kax (IMyCKOBBIE TOKHU, MHKU
TEXHOJIOTUYECKUX HArpy30K, TOKH MPU CaMO3aIlyCKe | T. II.).

Crnenyet oOparnaTh BHUIMaHUE Ha MAPKUPOBKY U XapakTepucTuku AB.

B mMapkupoBke yKa3bIBarOTCS:

- MOJI€JIb ABTOMATHUUYECKOTO BBIKJIFOYATETIS;

- HOMUHAJIbHBIN TOK - MAKCUMAaJbHBIN TOK 3JIEKTPUYECKON CETH, TP KOTOPOM
aBTOMATUYECKUI BBIKIIOYATENIb CIIOCOOCH IIUTENbHO paboTaTh 0e3 aBapHItHOTO
oTKioueHus nenu. CTaHJapTHhIE 3HAYEHHS HOMHHAJIBHBIX TOKOB aBTOMATHYECKHUX
BBIKJIFOUATEJIEH ST CeTel »KMIIBIX U 00IecTBeHHBIX 3aanuii. 10, 16, 25, 32, 40, 63 A;

- HOMUHAJIBHOE HaIpSKEHHE - MAaKCUMAJIbHOE HalpsbKeHue ceth B BoubTax,
Ha KOTOPOE pPacCUYMTaH aBTOMATUYECKUI BBIKIIIOYATENb;

- TpefiebHas OTKIIYAIonas CriocOOHOCTh aBTOMAaTUYECKOTO BBIKIIIOYATENS -
MaKCHUMAJIbHBII TOK KOPOTKOTO 3aMbIKaHUs B AMIiepax, KOTOPBIA CIOCOOEH
OTKJIFOUHTHh JaHHBIM AB COXpaHWB MpHU 3TOM CBOIO pabOTOCIIOCOOHOCTH. B cimyuae
MPEBBIIIEHUS TOKOM KOPOTKOTO 3aMBIKaHUSI 3HAYEHHUS YKa3aHHOW NIpeaesIbHOI
OTKJIFOYAIONIEH CHMOCOOHOCTH BO3HUKAET BEPOSITHOCTH OIUIABICHHUS TOJABMKHBIX
KOHTakTOB AB u ux npuBapuBanus Apyr K Ipyry, T.e. Beixoga AB u3 crpos.

- XapakTepUCTHKa cpalaTblBaHUsS - OMNpENENseT auana3oH cpadaThIBaHUS
anexkTpoMarHutHoro pacuenutenss AB. Xapakrepuctuka cpaOaTbIBaHHS HMEET
OykBeHHOEe oOo3HaueHue. JImsi 3amuTBl  DIEKTPUYECKUX CETEH KWIBIX U

OOIIECTBEHHBIX 3/IaHMI Yyalie Bcero npuMmeHstorcs AB ¢ xapakrepuctukamu B, C, D.
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Nlorotun

BM63-1X
—230/600V. 50Hz

1- HaumeHoBaHue un cepus
2 - HoMnHanbHoe HanpskeHune

3 - Bpema-TokoBas xapaktepucruka

4 - HomuHanbHas yacrorta

5 - HoMuHanbHas oTKNYaloLWwas cnocobHOCTb
6 - TokoBasi Harpy3ka

Pucynoxk 2. [Ipumep mapkupoBku AB

I[I/IaHaBOHBI TOKOB MT'HOBCHHOI'O PaCuCIIICHUA B 3aBUCHUMOCTH oT

XapaKTepUCTUKU CpabaThIBaHKsI B COOTBETCTBUU ¢ [12] mpencraBiens! B Tadmwmie 1.

Taomuna 1
JlnanazoHbl TOKOB MTHOBEHHOTO PACIICTIICHUS
XapakrepucThka cpabaTbIBaHUs Juanazon
(tun AB)
B Csbiwe 3 [, 10 5 I, BKIFOYUTEIBHO
C Cspiwte 5 I, 1o 10 I; BKIIFOUUTENBHO
D Csbire 10 I, 10 20 I,; BKIIOUUTETBHO

I, - HoMUHaNbHBIN TOK AB.

Bri6op aBTOMAaTHUECKOTO BBIKIIOUATENS OCYIIECTBISAECTCS IO CIEAYIOIIUM
rnapaMeTpam:

- M0 KOJIMYECTBY MoJitocoB. OAHO- U ABYXMOJOCHbIE AB mpuMeHstoTcs st
onHO(ha3HOU CeTH, a TPEX- U YEThIpeXTotocHbie AB - B Tpexda3zHoii ceTu;

- 110 HOMUHAJIbHOMY HamnpsbkeHuto. HoMmuHansHoe HampsixkeHue AB omkHO
OBITH OOJIBIIIE WM PABHO HOMUHAIBHOMY 3HAYCHHIO HAIPSIKCHUS 3aAIUINACMON UM
Leny,

- 0 XapaKTEpUCTUKE cpabaTbiBaHUS. XapaKTEepPUCTUKY cpabaThiBaHus AB

MOYKHO BBIOpATh COTJIaCHO Tabiuie 1;
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- 10 HOMMHAJIBHOMY TOKY. OmnpenenuTb HeoOX0AUMbIi HOMUHAJIbHBIN TOK AB

MOXKHO I10 MOIIIHOCTH HJIN 1O CCUCHUHIO KNJI Ka0ens.

YcrpoiicTBa 3aIIMTHOIO OTK/II0OYeHUs T depenuunanbHoro Toka (YAT)

VYCTpOoHCTBO 3alIUTHOTO OTKIIOYEHUs AU(P(GEepeHIUanbHOro TOKa WM, Kak

4acTo TroBOpAT, «Y30» - 3TO KOMMYTAallMOHHBIA ammapar, NpeIHa3HAYCHHBIM IS

3allINThI BHGKTqueCKOﬁ LCIHr OT TOKOB YTCYKHU.

1 — anddepeHumManbHbIH

TpaHcdoOpMaTOp TOKA;
2 — NOPOroOBbIif JICMEHT;
3 — MCIIOJIHUTEJIBHBIHI

MEXaHH3M;

4 — nenb TECTHPOBAHMA]
S5 — CHIIOBBIE€ KOHTAKTHI:
6 —3alMTHBLIN KOHTAKT
LIENH TECTHPOBAHMA]

T — kHonka «Tecr»;

R — TecToBBIil pe3ucTop;
1, 2, N — kinemmsbr Y30.

UR,

Pucynoxk 3. [Ipuntun pabotsr YT

Tok yTedkd — 3TO TOK, MPOXOJAIIMNA MO HEXKENATEeIbHbIM, B HOPMaJIbHBIX
YCJIOBUSIX IKCILTyaTallUuU, MPOBOASIIUM MY TSM.

B HopmanbHOM pexknMe paboOThl AIEKTPOYCTAHOBKH, JJICKTPHUYECKHH TOK
MPOTEKAeT Yepe3 MPOBOJAHUKUA BHYTPU HEE, KaK NPEAYCMOTPEHO KOHCTPYKIIHUEH.
OT npyrux TOKONPOBOJAIIMX 3JIEMEHTOB KOHCTPYKIMHU (METAUIMYECKUE KOPIYC,
pamMa, Kapkac), MPOBOJHUKH OTIEIEHbI HM30JSALMEH, COMPOTUBICHUE KOTOPOU HE

IMO3BOJIACT CO30aTh JICKTPUICCKYIO LICIIb.



Pucynoxk 4. [Ipumep xonctpykuuu Y /T

Ecoum mo kakoii-to mnpuunHe (TOBpEXKACHUE, BIAKHOCTh, TOKOIPOBOISIIAS
NObUIb U T.II.) CONMPOTUBJICHUE H3OJSAIMH YMEHBIINWIOCh, HA KOPIYCe WIH JPYTHX
TOKOTIPOBOJISIIIIUX AJIEMEHTAX YCTAHOBKHU MOsIBiIsieTCs moTeHIman. CaM mo cebe TOk
YTEUYKH HE BO3HUKHET, HEOOXOJMMO CO3/aTh II€Mb, COCAUHSIONIYIO DJICKTPUUYCCKUM
npuOOp C MOTEHIIMAJIOM Ha KOPIyce C 3eMJIed WU HEeWTpasiblo. 371eCh BO3MOXKHO
HECKOJIBKO BapUaHTOB.

B nepBom ciyuae, Kopmyc 3J€KTpOYCTaHOBKH, HampuMep, OBITOBOM TEXHUKH,
KacaeTcsli METAJUINYECKOro IMPOBOJHMKA, MUMEIIIET0 KOHTAKT € 3emiieil. B Touke
KacaHUsl 3aMbIKAaeTCs 1I€Mb, U BO3HUKAET TOK yTEYKH. ECIM KOHTAKT JOCTATOYHO
HAJCKHBIA, TO CHJa TOKAa BO3pacTeT JO MOpora cpabaTbhiBaHHUS aBTOMATUYECKOTO
BBIKJTIOYATENS B UIUTKEe mnuTanus. [lpu ciabomM KOHTaKTe MOXKET BO3HHUKHYTh
HCKpEHHE, JIOKAJbHBIA HArpeB TOYKH KAacaHWs, YTO NPHUBOAUT K OIUIABICHUIO U
JadbHEHIIEMY TOBPEKACHUIO U30JISIUU ITPOBOAOB, BO3TOPAHUIO U MOXKAPY.

B npyrom craydae, KoOpHyc »JJIEKTPOYCTAHOBKM HE HMMEET KOHTaKTa C
3a3€MJICHHBIMH TPEIMETaMU U caM He 3a3emuieH. [Ipyu kacaHuM BHEIIHMX MaHeNIeu
YEeJIOBEKOM, BO3HUKAET HArpy3ka, T.K. TEJIO YEJIOBEKa SIBISAECTCS MPOBOJAHUKOM, H
yepe3 HEero IMpOTEKAeT »JJIEKTpUYecKud TOK. IloCKONBKY COMpOTHUBIEHUE Tema
YeJoBeKa BENIMKO, CUjla TOKAa HEIOCTAaTOYHA Jid cpadaThiBaHUS aBTOMATHUYECKOTO
BBIKJIIOYATENsI B IIUTKE MUTAHUS U YEJIOBEK MOJYy4YaeT AJIEKTPOTPaBMY BIUIOTH 0
JIETaIBLHOTO UCXOA.

Takum o6paszom, YJIT obecrieuuBaeT 3amUTy YEIOBEKa OT MOPAKEHUS
AIEKTPUUYECKUM TOKOM U 3alIUTY OT MOXKapPOB.

[Mpunuun neiicteus YT cnenytomuii. Ilpu HOpManbHOM pexuMe paOOThI

IIeNH, KOorja MOABWKHBIE KOHTaKThl YT 3aMKHYTBHI, MpsMON TOK OT (a3zHOTO
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[IpOBOJA MPOXOAUT yepe3 marHuronposon YT, 3ateM uepe3 Harpysky, B KayecTBe
KOTOPOM BBICTYNAIOT, MOJKIIOYEHHBIE 3JEKTPONOTPEOUTENN M  BO3BPAILAETCS
0o0paTHO B CETh MO HYJIEBOMY MPOBOAHUKY, TaK ke yepe3 maruutornposon Y /T, npu
ATOM BeJIMYMHA 0OPATHOrO TOKA paBHA BEJIMUMHE MPSIMOTO TOKA.

IIpsamoit Tok mpoxons dyepe3 Maruuronpososa YT co3paer B HEM MarHUTHBIN
MOTOK, B CBOIO oOuepelb OOpaTHBIM TOK TaK »e€ CO3JaeT B MarHUTONPOBOJIE
MAarHuTHbIA TIOTOK TaKOW € BEJIWYMHBIl, HO TaK KaK HalpaBJIE€HUE TOKOB
IPOTHUBOMOJIOAKHO, TO M CO3JAaBAEMble UMW MATrHUTHBIE IOTOKH MPOTHUBOIOJIOXKHBI,
T.€. MarHUTHbBIE NOTOKM HAIPaBJIE€Hbl BCTPEYHO IO OTHOLIEHUIO NIPYr K APYry H
COOTBETCTBEHHO, IPU pPaBHBIX 3HAYEHUSIX MPSIMOTO U OOpaTHOrO TOKOB,
YPaBHOBEILIMBAIOT JIPYT JIpyra, B Pe3yJIbTaTe YEro CyMMApHbI MarHUTHBIM MOTOK B
MarHuTONPOBOJIE pPaBEH HyNw0. Tak Kak CyMMAapHbIi MarHUTHBIA TIOTOK B
MarHUTOINPOBOJIE OTCYTCTBYET (paBeH HYJ0), BO BTOPUYHOW OOMOTKE TOK HE
uHAyKTUpyeTcs. [1oaBHKHBIE KOHTAKThl 3AMKHYTBI, JIEKTPUYECKAs LIENb BKIKOYEHA
¥ HaXOJUTCS B HOPMAJILHOM peKUMe paboThI.

Ecnu B 0THOM M3 3JIEMEHTOB AJIEKTPUYECKON LIENIM BO3ZHUKAET YyTE€UKa TOKA, TO
4acTh  JJIEKTPUYECKOIO TOKAa HAYMHAET [POTEKAaTb IO  HEKEJIATEIbHOMY
npoBozseMy nytu. IIpu 3Tom, 4acTe TOKa JIEKTPUUECKOM LENH, MTOCTYIIAOMAas OT
¢dazHoro nmpoBoaa He OyneT BO3BpAIIaThCs B CETh, a MPOXOS MO HEXKETATEIHHOMY
NpOBOASIIEMY TMyTH OyAeT yxonuTb B 3emito. CregoBaTenbHO, OOpaTHBIA TOK,
KOTOpBIM Oyner Bo3BpamiaThCsi B ceTh yepe3 MarHutonpoBon YT mo HymeBomy
npoBoAy, OyAeT MEHbIIE MPSMOT0O TOKA, MOCTYMAIOIIEro B CETh, COOTBETCTBEHHO U
BEJIMYMHA TPSMOTrO MArHUTHOTO IOTOKAa CTaHET OoJble BEIUYHMHBI OOPaTHOIO
MAarHUTHOTO IIOTOKAa, B pe3yibTaTre 4vero B MarmuTonposoae YT cymmaphbii
MarHUTHBIA MOTOK YK€ He OyJeT paBeH HYJIIO.

Bo3HuKInii cyMMapHbIi MarHUTHBIA TOTOK MHIYKTUPYET SJIEKTPUUYECKUNA TOK
BO BTOPUYHOM OOMOTKE, KOTOPBIH MHPOXOAS UYepe3 MarHUTOIIEKTPUUECKOE pelie
IIPUBOJIUT €ro B padoOTy, a OHO, B CBOIO OYEPEb, PA3MBIKAET MOJBHUKHBIE KOHTAKTHI
OTKJI0Yas DJIEKTPUYECKYIO LIETIb.

YCTpOMCTBO 3alIUTHOTO OTKIIOUEeHUs U epeHINaTbHOr0 TOKa HMEET B
o0uxoae W JApyrue Has3BaHus, Hanpumep, IuddepeHUranbHblii BBIKIIOYATEND,
aBTOMAaTHUYECKUI BBIKItOUaTedb U PEepeHInaTbHOr0 TOKa, YCTPONCTBO 3aIUTHOTO

oTKII0ueHUs. Takke B pa3IMUHBIX IOKYMEHTaX BCTPEUAIOTCS pa3Hble a00OpEeBUATYPHI
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nanHoro yctpoiicta, Hanpumep, ABJIT B I'OCT IEC 61009-1-2020, BAT B I'OCT
IEC 61008-1-2020; VAT B CII 256.1325800.2016; Y30 B I1YD u CII 31-110-20083.

OcHoBHbIMU XapakTepucTukamu Y T sBasroTcs:

- tun. B 3pannsax moryT npumensatbes YT tuna «A», pearupyronme Kak Ha
MIEpEMEHHBIC, TAK U HA MYJILCUPYIOIINE TOKU YTEUKH, WK Tuma «ACy», pearupyromme
TOJILKO Ha MEPEMEHHBIE TOKM YTEUYKHU. VICTOUHMKOM MYJIbCHUPYIOIIETO TOKA YTEUKHU
MOTYT SIBJISITbCSI CTUPAIBHBIE MAIIMHBI C PErYJISITOPaMU CKOPOCTHU, PETYJIUPYEMbIE
HMCTOYHUKHU CBETA, IEPCOHATBHBIE KOMITBIOTEPHI U JIP.

- HOMMHAJIBHBIH TOK - MakKcUMalbHbIA TOK mpu kotopoM YT cnoco6HO
JUIMTENIbHO paboTaTh, HE TepsAs CBOW paborocrnocoOHOCTh. CTaHIapTHBIMH,
HanboJyiee YacTO UCIOIb3YeMbIMU 3HAUYCHHSIMU HOMHHaIbHBIX TOkOB Y /IT,
UCIIOJIB3YEMBIX B DJICKTPOYCTAHOBKAX JKHJIBIX M OOIIECTBEHHBIX 3JIaHUM SIBISHOTCS:
10, 16, 25, 32, 40, 63A;

- mudepeHImanbHblii TOK — MUHUMAJIBHBIA TOK yTedkd, TIpu kotopoMm YT
IPOU3BEIET OTKIIFOUCHHUE dJIeKTpruUuecKoi menu. JuddepeHunanbHplii TOK — 3TO O/THA
U3 TJIaBHBIX Xapakrepuctuk Y IT;

- HOMMHAJIbHOE HAlpsSHKCHUE — HanpshkeHue cetu npu kKotopom YT
CIOCOOHO JITUTEIBLHO padoTaTh, HE TEPSsI CBOIO PAa0OTOCIIOCOOHOCTS;

- poa ToKa (IOCTOSIHHBIN WM ITEPEMEHHBIH );

- YCIIOBHBIA TOK KOPOTKOTO 3aMbIKAaHUS — TOK KOTOPBIM KPATKOBPEMEHHO
MokeT BblIepkaTh YJT no MomeHTa moka HE cpaboTaeT aBTOMATHYECKUM
BBIKJIIOYATEIIb, YCTAHOBIICHHBIN IS 3a1UTHI €U OT KOPOTKOTO 3aMbIKAHUS .

Bre16op YJIT npous3BoauTCS 10 CIEAYIOMUM KPUTEPHUSIM:

- 110 HOMHMHAJBHOMY HaNpPsDKEHHUIO U TUIY ceTH. HoMuHanIbHOE HamnpsoKeHue
YT nomkHo ObITH OOJBIIE OO PAaBHO HOMUHAIBHOMY HAIPSIKEHUIO AU IIIAEMOM
uM 1iend. [ omHOodasHo# cetm TpeOyercs aByxmnoarocHoe YT, mias tpexdasnoit
CETH — YETBIPEXIIOIIOCHOE;

- o HoMuHajabHOMY TOKY. CornacHo I1YD ucnons3zoBanue YT B rpynmoBbIX
JUHUAX, HE HMMEIOIIMX 3allUThl OT CBEPXTOKAa, O€3 ONMOJIHUTEIBHOTO ammapara,
00€eCIeunBaloIIero ATy 3aluTy He AonyckaeTrcsa. M3 atoro cnenyer, uto nepex YT
JOJDKEH CTOATh aBTOMATHYECKHMM BBIKITIOUATENh WM APYroM ammapaT ¢ (yHKIUEH
3alIUTBl OT CBEPXTOKA, IO TOKY KOTOPOTO HEOOXOIUMO BhIOMPATh HOMUHAIBHBINA TOK

YAT. Ilpu stom HOoMuHanbHbIM TOK YT nomxeH ObITh Ooibilie JHOO paBeH


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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HOMUHAJIbBHOMY TOKY YCTaHOBJICHHOTO JI0 HETO ammapara 3aiuThl (aBTOMaTHYECKOTO
BBIKJIFOYATEJISI WIIM IPYTOro anmnapata ¢ (yHKIIMEH 3alUThl OT CBEPXTOKA);

-  no aubdepenmmanbioMy  ToKy.  CTaHZapTHBIMH  BEJIMYMHAMU
muddepennmansaoro toka YT sBustorcs: 6, 10, 30, 100, 300, 500mA. YIAT
¢ mudpdepennmanbabiM TokoM 100, 300 u 500 MA npuUMEHSIOTCS JJIs 3allUThI
OoT moxapoB, ¢ auddepenuuanbupiMu Tokamu 6, 10, 30 MA - s 3alIUTHI

OT MOPAXCHHA YCIIOBECKA DJICKTPUIYCCKHUM TOKOM.

cepusa npoussoanTens

v

HOMUHANbHbIA TOK \
\ B111-63 ,
b

HanpshkeHue 50 A
T o308~ 50U cxeMa
/"IAH-’zOMA J NOAKNKOYEHUR
anddepeHumanbHbiii - 0603Ha4eHus
TOK 0
3000 :
B .=

YCNOBHbINA TOK 67 \L‘ll{
T™N Y30 ag

KHonka «TECT» TeMnepaTypHbli4 AManasoH
(ctaHpapTHas ot -25 go +40)

Tun AC E - ANA CUHYCOMAANLHOIO
T nepeMeHHoOro Toka
1d 4 Tun A - ANA NYABCUPYIOLWEro

m NOCTOSIHHOrO TOKa (M ANS CUHYCOMAanb-
N HOro NEepPEeMEeHHOro ToKa)

144 Tun B - ANA NOCTOSHHOrO ToKa (M

~ ANS CUHYCOMAANBHOIO NEPEMEHHOro
- TOKA W ANA NYNbCUPYIOWEro NOCTOSH-
HOro TOKa)

.

Pucynok 5. Mapkuposka YT

[Tpumensiempie tumel YT @GyHKIHOHATBEHO MOJDKHBI TMPETyCMaTPUBAThH
BO3MOXKHOCTh MPOBEPKU UX paborocnocoOHocTH, npoBepka YT (tectupoBanue)

JUISL JKAJIBIX OOBEKTOB JOJDKHA MPOBOJUTHCS HE PEKE OJHOTO paza B TPU MeEcCAIIa,
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O YeM JIOJbKHa OBbITh 3alUCh B HHCTPYKIIMU TIO SKCIUTyaTallud MPeAnpUsTHS-
M3TOTOBUTETS.

YcranoBka YT, gedcTByrommMX  Ha  OTKJIOYEHHE,  3alpeliacTcs
JUISL BJEKTPONPUEMHUKOB, OTKJIIOUYEHHE KOTOPBIX MOET NPUBECTH K OIMACHBIM
MOCNECTBUSAM: CO3JAaHUI0 HEMOCPEACTBEHHON yIrpo3bl JJIsl  JKA3HU JIIOJEH,
BO3HUKHOBEHHUIO B3PHIBOB, MOKAPOB U T.II.

JIns caHWTapHO-TEXHUYECKUX KaOWH, BAaHHBIX W JYIIEBBIX PEKOMEHJYETCs
yctanaBnuBaTh YT ¢ HOMuUHaNBHBIM JU(GEPEHINATBHBIM OTKIIOYAIONUM TOKOM
no 10 MA, ecnu ajisi HUX BbIJI€JICHA OTJI€JIbHAsI JIMHUS, B OCTAJIbHBIX CIy4dasXx,
HarpuMep, MpU MPUMEHEHUU OJHOM JIMHUM JJIsl CAHUTAPHO-TEXHUYECKONW KAOWHHBI,
KyXHU U Kopuaopa, cienyeT npuMeHsats YT ¢ HomuHansHbIM nuddepeHnnaibHbIM
OTKJIFOYAIOIUM TOKOM 10 30 MA.

Hnst ogHokBapTHpHbIX AoMOB YT ¢ HomMuHanbHbIM AuddepeHnaibHbIM
OTKJIFOYaromuM TOKoM 110 30 MA pexoMeHAyeTCsl IPeyCMaTPpUBATh JIJIS TPYIIIOBBIX
JUHUWA, TUTAIOMIMX IITENCENbHbIE PO3ETKHM BHYTPU JOMa, BKIIOYAs IOJBAJIbI,
BCTPOCHHBIE U TNPUCTPOEHHBIE Tapa)KW, a TAaKKE€ B TIPYIMIOBBIX CETAX, MUTAIOIINX
BaHHbIE KOMHAThI, JylIeBble M cayHbl. JlJIsI yCTaHaBIMBAEMBIX CHApYXHU
IITETICEIbHBIX PO3eTOK ycTaHoBKa YJIT ¢ HOMHHAIBHBIM JIu(depeHINATHHBIM
OTKJTFOUaromM TokoM 10 30 MA o0s3aTenpHa.

B 3pmanusax moryt mpuMmensaTeea Y30 TtHma «A», pearupyroume Kak Ha
NEpEMEHHbIE, TaK W Ha MYJIbCUPYIOIIWE TOKHA MOBpPEKIACHUU, uau «ACy,
pearupyromnme ToJIbKO Ha IEPEMEHHbBIE TOKH YTEUKH.

Kak Bugno u3 xonctpykuuu YT (eciu peub UaeT HE O KOMOMHHUPOBAHHOM
YCTPONCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB U MPH JIOOOW CXeMe ero
MOAKIIOYEHHS  JIOJDKHA  OBITh  MpeaycMOoTpeHa — oOsi3aTenbHash — yCTaHOBKA
ABTOMATHYECKOTO BBIKJIFOYATEIIS, AJIs 3allUThI, KaKk camMol ceTu, Tak U Y JI'T oT TOKOB
neperpy3Ku U KOPOTKOTO 3aMbIKaHUS.

Taxke HeoOXoauMa mepHoauyeckas IpoBepka pabotocmocobHocTn Y /IT.
Crangapramu [7, 8] ycTaHOBIIEHO TpeOOBaHWE MO HAIMYUIO YCTPOWCTBA MPOBEPKHU
paboTOCOCOOHOCTH YAT (KHOTIKM). [IpoBepka paboToCnOoCOOHOCTH
ocymiectBisgercas HaxatuemM kKHonku «TECT». Ilpm ee wnaxatuu B YT

HUCKYCCTBEHHO CO3/Ia€TCSI TOK YTE€YKH, YTO JOJKHO MPUBECTU K OTKItoUeHHto Y J[T.
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YcrpoiicTBa 3alIUTHI OT AYroBoro npooos wiu nckpenus (Y3 II)

JlyroBoii mpoOOM WJIM HCKPEHHUE — OJWH U3 aBaApPUMHBIX IOXKAPOOTACHBIX
PEXKUMOB B DIIEKTPOCETSX.

B oranume OT KOPOTKMX 3aMBIKAHUM, BO3HUKAIOUIMNA IIPU  UCKPOBBIX
U JIYTOBBIX pa3ps/lax TOK, OTPAHUYMBAETCS CONMPOTUBIICHUEM HArpy3Ku, Ha KOTOPBIH
HE pearupyroT aBTOMATHYECKHE BBIKIIOYATENIM, HO 3a CUET JJIMTEIBHOTO BPEMEHU
€ro MPOTEKAHMS, MOXKET MPOUCXOJAUTH BOCIUIAMEHEHUE U30JISLIMU IPOBOJIA.

OpHoii W3 TNABHBIX MPUYMH HCKPEHUs SBISIETCS OOJIbLIOE MEepexoaHOe
conpotuBienre (bIIC), B oOuxoie Ha3bIBAEMOE TaKKE «IUIOXUM KOHTAKTOM.
IIpu BIIC Ha mnepexonie 2JEKTPUUYECKOTrO TOKa C OJHOTO NPOBOJHHUKA Ha APYrou
oOpasyeTcsi mocieAoBaTelbHasi WM TapajijiesibHasl dJEKTpUYecKas 1ayra MeExXIy
IIPOBOJIAMH WJIM KOHTAKTaMHU.

BIIC 4yacro BO3HMKaeT BCJIEACTBUE  J€(PEKTOB M  MOBPEXKICHUH,
POMU3OLIEIINX PU IKCIUTyaTaluu oobopyaosanus. Hampumep:

- TOBPEXACHMUS M30JALUU Kabeyiss TBO3JSAMH, IIypyNaMH, 3aKUMaMu WIH
1P MEXAaHUYECKOM BO3JEHCTBUU APYTUMU IIPEIMETAMU;

- IOBPEXICHUS U30JISILIMY KaOemell Tppl3yHaMu U IOMaIllHUMU KMBOTHBIMU;

- U3J0M Kabeuns (mpoBoja) MpH M3rudax WKW MPU MOCTOSIHHBIX MEXaHUUECKUX
BO3JICHCTBUAX;

- CTapeHue WU30JISLHAH, NOBPEXKACHUS OT BO3JCUCTBHs TEMIIEPATYpHI, BIard,
APYTUX pa3pylmaonmx GakTopos;

- YXyJUIeHHE KOHTaKTa M3-3a OCJIabJieHUs 3aKUMOB, CTAPEHUS M OKUCICHHS
IIPOBOJIOB U T.[I.

B moBpexnénHoi Kuie BO3HUKACT Malblil 3a30p, MpOOWBaeMBbIi pabodnM
HaNpsHKEHUEM, TIO3TOMY TOK IO TaKOMY KaOelo MpOoJ0IKaeT MPOTeKaTh, U OCTAETCs
OMM30K K HOMHHAJIBHOMY 3HA4YCHHMIO, a 3HAYUT, aBTOMATHYECKHH BBIKIIOYATENb

Ha HETO HE pearupyer.
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Ocnabnentpin MexaHuyeckoe lNepepasnenHbI HenonHoueHHbii
KOMTaKT nospexaeHune xabenn KOHTaKT

AN oA

Hedexr NospexaeHue MexaHuueckoe MNospexaerHue CKpyTKa meap u
xabena PbI3yHaMK nospexaenue WNK Crapexune ANOMUHKUIA
U30NAUMKM W30NAUMK

Pucynok 6. Bo3mMosxHbIE TPUYKUHBI UICKPEHUS B AJIEKTPOIIPOBOJIKE

B 3a3ope BO3HHMKaeT AYroBOMl pas3psid, CONMPOBOXKIAKONIUNCA WHTEHCHBHBIM
BBIJIEJICHUEM TeIlIa, YTO MPUBOAUT K JAIbHEHUIIIEMY pa3pyIICHUIO U30JISAIUN KaOems
U €ro BO3rOPaHHIo.

[Ipu  OodBIIOM  MEPEXOJHOM  COMPOTHBICHWH  BO3HUKAET  IPOIIECC
[UKIMYECKOro 00pa3oBaHMs U TalleHUs dJIEKTPUYECKOM JyTH, MPOUCXOJIUT
3HAYUTEIBHOE W JUIMTEIBHOE BBIJCIICHUE TEIUIOBOW JHepruu. Bo3HuKaroT
JUINTETIbHBIE W YCTOMYMBBIC TEIJIOBBIE PEKUMBI PaOOTHl AIEKTPUUECKUX IIETICH,
BCJICACTBUE YEro MPOUCXOAMUT Ppa3pyIICHUE HU3OJSIUU W 3allUTHBIX 00O0JI0YEK, a
TaKKe IOCIIEYIOLIEE BO3TOPaHHUE.

[Io mexaHW3My BO3HUKHOBEHMS, PAa3IMYalOT IIOCIEIOBATEIbHBIA TyrOBOU

po0oii, MapauienbHbIN TyTroBOM MPOOOH U TyroBoi poOoil Ha 3eMITIO.

L (nuHuA)

HATPY3KA

N (HeWTpanb)

I
[}
I
PE (3azemneHue) '
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Pucynok 7. MexaHu3M BOSHUKHOBEHHUS IyTOBBIX TPOOOEB
[Tog mocnenoBaTeNbHBIM JTYTrOBBIM MPOOOEM MOHUMAETCS DICKTPUUECKUN

npo0oil M30AUMU (UM BO3AYLIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpys3ky uenu, 3ammmaemor Y3/II. IlocnenoBatenbHblil ayroBoil nmpoOoi
BO3HHMKAET, NPEXKAE BCErO, B pe3yJbTaTe MOBPEKICHHUS IPOBOJA WIM IOTEPU
KOHTaKTa B IOCJEAOBATEIBHOCTU C HAarpy3kou. B aTuX ciydasx, BeIMYHMHA TOKa
MEHbIIIe, YeM paboyuil TOK, U aBTOMATHYECKUE BBIKJIIOUATEIN WM BBIKIIOYATEIU
muddepeHnaIbHOr0 ToKa HE CIOCOOHBI ONMPEACNIUTh HEUCIIPABHOCTh U OTKIIOYUTH
3aIIUIIAEMYIO LEb.

[NapannensHbld 1yroBoi nmpoOoi - 310 mpoOoil, IpU KOTOPOM TOK IPOTEKAET
MEXIy AaKTUBHBIMM MPOBOJHUKAMH, TMapajuleibHO Ilenu Harpy3ku. [IpoOoit
COIPOBOXK/JIA€TCS MOABICHUEM JJIEKTPUUYECKOU JIYTH, CIIOCOOCTBYIONIECH 3aMbIKaHHUIO
NPOBOAHMKOB. BennuuHa Toka mpu mapauieJbHOM NMpoOoe OMpeNessieTcs MOJIHBIM
CONPOTUBIICHUEM LENU. B 3aBUCMMOCTH OT TOr0, KaKOM HOMHHAJIbHBIA TOK WMEET
aBTOMAaTUYECKUI BBIKIIOYATENb, HMPOUCXOAMUT (WIM HE NPOUCXOIUT) OTKIIIOUEHHUE
nenu. [lpu 3arpyOneHHOll ycTaBKke TOKa CpabaTbIBaHHWS aBTOMAaTHUYECKOTO
BBIKJIIOYATEIIS OTKIIFOUYEHUE LENU ITPOUCXOAUT C 3aJAECPKKOM.

JlyroBoii mpo6oii Ha 3eMJTI0 — 3TO POOOH, ITPU KOTOPOM TOK MPOTEKAET MEKIY
aKTUBHBIM MPOBOJHUKOM U 3eMJIEH B pe3ysbTaTe 3aMbIKaHUsS ()a3HOrO MPOBOJAHMKA
Ha 3€MJIIO WM HA DJIEMEHT 3JIEKTPUYECKU CBSI3aHHBIN C 3€MIICH.

YcerpotictBo 3amuThl ot Ayrooro npobos (Y3I1) — HOBBIN Kiiacc anmapaToB
3aIIMUTHI JJIEKTPUYECKOW CETH, NPEIHA3HAYEHHBIM, B OTIMYHME OT APYIMX BHUAOB
AIEKTPUYECKUX 3aLIUT, UCKIIOUYUTEIBHO I MPEAYNPEKACHUS U NPEIOTBPALCHUS
10’KapoOB, BO3HUKAIOIIHMX HU3-3a TyTOBOTO MPO00s (MCKPCHHS).

HekoropsiMu pa3pa0oTuukaMM 3THX H3AEJIMNA NPUMEHSAETCS TaKXKe TEPMHH

«YCTPOICTBO 3alIMThI OT UcKperus» (Y3Uc).
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Pucynoxk 8. [IpuMeps! yCTpONCTB 3aIlIUTHI OT JYTOBOTO MPOOOS pa3InyHBIX
IPOU3BOJIUTENEH

V31T HOCUT UCKITFOUUTENBHO MPOTHUBOIOKAPHOE Ha3HAYEHUE.

OcHoBHOU  3amauedd  Y3/III  sBasercda  CBOEBPEMEHHO  pPacHO3HATh
BO3HMKHOBEHUE  II0XKAPOOMACHOTO HCKPEHUS UM  OTKIIOYUTh  3al[UIIAEMYIO
AIEKTPUYECKYIO LETIb.

VY3AII ckoHCTpyHpOBaHO TaK, YTOOBI OINPEICIUTh TMOSBJICHUE JYTOBOIO
(MCKpOBOrO) pa3psiaa U MNpepBaTh KOHTYpP €LIE€ Mepe] TeM, KaK SHEpPrusi B MecTe
HEHUCIIPABHOCTHU JOCTUTHET 3HAUYCHUH, BEAYIINX K BOSHUKHOBEHUIO TI0XKapa.

VY3JIT obecrneunBaer aBTOMATHYECKYIO JUATHOCTUKY KOHTPOJIHPYEMOM
ANEKTPUYECKOW LIENH W MPU BO3HUKHOBEHHUM HCKPEHUS OTKIIOYaeT €€ OT oOIiei
MMATAIOLIEH CETH.

Takum oOpazom, 1elb TPUMEHEHHUSI TUX YCTPOWUCTB — 3TO MPEAYNPEKICHHUE
M0XAapOB, BO3HUKAKIIMX B IMOMEIICHUAX, 3JaHUAX U COOPYXKEHHSIX IO NPUUYUHE
HEUCTIPABHOCTH 3JIEKTPOOOOPYA0BAHUSI, MPOSBIISIIONIEHCS B BUIE JYyrOBOrO MPOOOs

(uckpeHnus).
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bonpmmuacTBo  Y3/II  MCHoOnb3ylOT CXOXKHME MNPUHUUIBI  OOHApYKEHUS
[I0KapOONIaCHOI0 HCKPEHUS B CETH. YCTPOMCTBO aHAJIU3UPYET COBOKYIIHOCTH
[apaMeTpoOB TOKAa M HAIpPSIKEHUSI CETH, XAPAKTEPHBIX I MCKPEHHS: BEIUYHUHY,
dopMy, OJIAPHOCTH, TPOJOJKUTEIBHOCTD U TEMIT CIIE€JOBAHUS CKAYKOB. JTU CKauKU
U JalT uHpopMalurio, o0padaTbiBaeMyt0 MOayJieM oOpaOOTKH CUTHAJIOB B COCTAaBE
V3/II1. BennuuHa MONYyYEHHOrO CUTHAJIA CPABHUBAETCS C 3a/JaHHBIM 3HAYEHUEM U
OpU KaXXIOM NPEBBIIIEHUM ITOTO 3HAYECHUS IMOAAETCS HMITYJIbC PETHUCTPUPYEMBIN
HakonutesneM. [Ipu 1OCTHKEHHH B HAKOIMTENIE YCTAHOBIEHHOIO YKCIIA MMITYJIbCOB
3aJIaHHOTO YpPOBHSI TNOApsAn (OpPMHPYETCS CUTHAJ, OTKIIIOYAIOIIUM 3allHUIaeMyIo
JIMHUIO.

Baxnoil xapakrepuctukod Y3/II, sABnsieTcs NOMEX03allUIIEHHOCTh, T.€.
OTCYTCTBUE HEXEJNATENbHbIX (JOKHBIX) cpabaThlBaHW TPU BKIIOYEHUH B
3aIlMIIAEMYIO LIENb Pa3INYHbIX JJIEKTPONPUOOPOB, HANPUMEP, IbLIECOCca, HCTOYHHKA
NUTAaHUS C DJIEKTPOHHOM KOMMYyTauueW, JBUTaTelsi KOHJAEHCATOPHOIO IyCKa,
AJIIEKTPOHHBIX PETYJISITOPOB (TUPUCTOPHOTO THIA) CHIIBI CBETA, (IIYOPECLEHTHBIX U
TaJIOTEHOBBIX JIAMII, & TaKXK€ «HOPMAIBHO MCKPSIIMX» PYUHBIX 3JIEKTPOOBITOBBIX
UHCTPYMEHTOB C JBUTATEISIMH KOJUIEKTOPHOTO THUIIA UCKPEHUE B KOTOPBIX SABISAETCS
NOMYCTHUMBIM, HATPUMED APEITb.

CTouT OTMETUTh, YTO OTHEJIbHBIE JJIEKTPUUYECKHE YCTPOMCTBA CAMU MOTYT
reHepUpPOBaTh BBICOKOYACTOTHBIE M CPEAHEYACTOTHBIE MOMEXH, KOTOpble OymyT
pacrio3HaBaTbest Y3/[II kak wucToyHUK wuCKpeHus. Hampumep, THUPUCTOPHBIE
peryasatopel ¢ (a30BbIM yIpaBlieHHEM 0€3 TIOMEXOINOAABISIOMKUX (UIBTPOB;
pa3JINYHbIE YCTPOMCTBA, T'€HEPUPYIOIINE BBICOKOYACTOTHBIE IIOMEXU ITOBBIIICHHOTO
YPOBH#, CYIIECTBEHHO IPEBBIIAIONIME HOPMBI Ha IomMexosmuccuro. [Ipu Hammuun
NEPEYUCIICHHBIX YCTPONCTB, MNPUXOAUTCA JHUOO OTKAa3bIBATbCS OT MPUMEHEHUS
VY3111, yBenuuuBas pUCKH BO3rOpaHUN OT HCKpeHUs, Jmbo oTkmodars Y3/II Ha
BpEMsI HCIOJb30BaHUs YCTPOUCTB, SIBIAIOIIMXCS F€HEpATOPaMU BBICOKOYACTOTHBIX U
CPEAHEYACTOTHBIX IIOMEX.

OcHoBHbIMU XapakTepucTukamu Y311 sBnstoTcs:

- HOMHHAJIBHBI TOK — MaKCHUMaJbHBIA TOK mpu kKotopoM Y3/IIT cmocoOHO
JUIMTENIbHO palboTaTh, HE Tepsisi CBOK paboOTOCOCOOHOCTh. B OCHOBHOM
BBIYCKAIOTCA B MATH MOAU(UKAIMAX, B 3aBUCUMOCTH OT HOMHHAJIBHOTO TOKa: 16,
25, 32,40, 63A;
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- HOMMHAQJIBHOE HAIPSOHKEHWE — HamnpspkeHue ceth npu kortopom Y 3/II
CIOCOOHO JTUTENBHO paboTaTh, HE TEPASI CBOIO PA0OTOCTIOCOOHOCTS;

- YCIIOBHBIM TOK KOpPOTKOI'O 3aMBbIKaHHMSI — TOK KOTOPBIM KpPAaTKOBPEMEHHO
MoxxeT Belaepxkath Y3III g0 MomeHTa moka He cpaboTaeT aBTOMATUYECKUUI

BBIKJIIOYATCIIb, YCTaHOBHeHHBIfI AJI 3alIUTEI OCIIU OT KOPOTKOI'O 3aMbIKAHMA.
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Pucynox 9. I[Ipumep mapxuposku Y3111

Bei6op Y3111 npou3BoAUTCS 1O CAEAYIOMIUM KPUTEPHUSIM:

- 10 HOMUHAJIbHOMY HanpsbkeHuto. HomunansHoe Hanpsixenue Y 311 nomkHo
OBITH OOJIBIIIE JIMOO PAaBHO HOMHUHAJIBHOMY HAMPSOKCHUIO 3aIIUIIAcMON UM 1ICTIH;

- MO0 HOMHMHaJIbHOMY TOKYy. Y3/II He 3ammmiaer »JIEKTPUUYECKYIO CETh
OT TIEeperpy3ku U TOKOB KOPOTKOro 3ambikaHusa. Ilostomy mepen Y3II nmomxen
CTOSITh ABTOMATHUYECKUM BBIKIIOYATENIb WM JAPYroil anmapaTr ¢ (yHKIMEH 3alliuThl
OT CBEPXTOKA MO TOKY KOTOPOTO HEOOXOAMMO BBHIOMPATh HOMUHANBHBIN TOK Y3IIL.
IIpu »rom HoMuHamBpHBIA TOK Y3JIII momwkern ObITH Oousbiie OO paBeH
HOMUHAJIbHOMY TOKY YCTaHOBJICHHOTO JI0 HETO anmapara 3aiuThl (ABTOMAaTHYECKOTO
BBIKJIFOYATEJISl WIIM IPYTrOoro anmnapara ¢ (PyHKIIMEH 3allUThl OT CBEPXTOKA).

Taxke npu Beioope Y3II cnenyer oOpatuTh BHUMaHUE HA HATUYUE PYyHKIHU

MPOBEPKHU pabOTOCIOCOOHOCTU ycTpoicTBa. HekoTopbie MpOU3BOAUTENN OCHAIAIOT
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V3111 kKHOKOM MPOBEPKH, OTAECIBHBIE IPOU3BOIUTEIN B KOMIUIEKTE C YCTPONWCTBOM
IIOCTABISIIOT CPEACTBO KOHTPOJS B BHUAE ABTOHOMHOM BWIKH, IO3BOJISIOIIECH
MMUTUPOBATh HMCKPOBBIE pa3pslbl, U TaKUM OOpPa3o0M OCYIIECTBIATh KOHTPOJIb
(GYHKUMOHUPOBAHUS U3JEIUS U ONpENEICHHE 30Hbl €ro JEeWCTBUS, YTO SIBISIETCS

HCCOMHCHHBIM ITPCUMYIICCTBOM TAKHX aIlllapaTOB.

Pucynok 10.ITpumep Y3/II1 B kOMIUIEKTE CO CPEACTBOM KOHTPOJIS 30HBI
(byHKIIMOHUPOBAHMUS

VYceranoka Y3/III B rpynmoBbIX CETSIX NUTAaHUS CUCTEM IMPOTHUBOIOKAPHOM
3alUTBl U B 3JIEKTPOYCTAHOBKAX MEIMUIMHCKOIO HA3HAYEHUS, MOJNEPKUBAIOIINX
KU3ZHEJEATEILHOCTh OOJIBHBIX, HE JIOMYCKAETCSl.

V3Ol sBnsercss eme OJHUM BHUJIOM 3allUThl DJCKTPUUYECKUX IICTICH.
OnHo He 3aMeHsieT co0oi ApYyrue ammapaThl 3alUThl 1 HE OTMEHSET HEOOXOAUMOCTH
IIPUMEHEHHS B DJIEKTPUYECKUX LEIMAX aBTOMATUYECKUX BBIKIIIOYATEIIEH U YCTPOUCTB
3aIATHOTO OTKIIOYCHHS AU(depeHITNaAIBHOTO TOKA.

V311 pexoMeHIyeTCs YCTaHaBIMBAaTh B OTIAEIbHBIX TPYNIOBBIX JIMHHUSIX
MMATAHUS OCBELIEHUSI W IITENCEIBbHBIX PO3ETOK MOCJE APYTMX allapaTroB 3allUThI
(AB, YIT).

VYceranoska Y311 3anpemiaercst B IMHUAX CUCTEM MPOTUBOMOKAPHOMN 3allUThI,
a TAKXE JIJIEKTPONPUEMHHUKOB, OTKIIOUEHUE KOTOPBIX MOXKET IMPUBECTH K OIMACHBIM
MOCIEACTBUSAM: CO3JAHUI0 HEMOCPEACTBEHHOM yIrpoO3bl Uil  JKA3HHA JIFOAEH,

BO3HHWKHOBCHHUIO B3PBIBOB, I10OKAPOB U T. .
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YcrpoiicTBa 3alUTHI OT NepeHanpsikenus cetu (Y3II)

[Iepernaabl HAIPSKEHUA B BJIEKTPUUECKON CETU ABJISAKOTCS OJHOM M3 OCHOBHBIX
MPUYUH BBIXOJIa U3 CTPOS DJEKTPUUYECKUX MPUOOPOB, MPUBOASIIUX B OTIEIBbHBIX
ciydasx K moxapy. OcoOeHHO OCTpPO BOIPOC 3alIUTHI  AJIEKTPONPUOOPOB
OT MEepenajoB HANPSIKEHUS CTOUT B JKWIBIX MHOTOKBAPTUPHBIX JIOMax CTapou
IIOCTPOWKH, & TaK K€ YACTHBIX KWIBIX JOMAaX MOJKIFOUYEHHBIX K CTAPbIM JIMHUAM
3JIEKTpoIIepeaay.

YCTpOMCTBO 3alUTHl OT NEPECHANPSIKEHUS WIM PEJNE HaNpsKEHUs — 3TO
anmapar  3alluTbl, OCYUIECTBIAIOMIMKA  HENPEPBIBHBIM  KOHTPOJIb  BEJIUYHMHBI
HaIPSDKEHUST TIMTAIOIICH CEeTH C IeJIbl0 O0ecreueHus] OTKIIOUCHHS Harpy3ku B

ClIydac BbIXO/Jad 3HAYCHUA HAIIPSAKCHUA 3a YCTAHOBJICHHBIC ITPUICIIBI.
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Pucynok 11. [Ipumepsl yCTpONCTB 3alIUTHI OT MEPEHANPSHKEHUS Pa3InYHbIX
MIPOU3BOIUTEIICH

Haznauenune  V3II 3akmroyaercss B 3alUTE  3JIEKTPOOOOPYIOBAHUS
OT TEpenajoB HANpPsHKEHUST CETH KOTOphIE MOTYT BO3HUKHYTh B CIEICTBUE
pasTUYHBIX (PAKTOPOB TAKUX KaK OOpPHIB HYJIS, mepekoc (a3 u T.1.

Kak npasuno, Y3II cocTouT W3 ABYX OCHOBHBIX OJIOKOB: H3MEPUTEIBLHOIO
Y UCTIOJHUTEIBHOTO.

[Ipu mnomawe wa VY/II HanpsokeHWsT W3MEPUTENBHBIA OJOK OMpenersieT
ero BeauuuHy. Eciau n3mMepeHHOe 3HAUEHHE HAIPSKEHUS AJEKTPOCETH HE BBIXOAUT

3a YCTAaHOBJICHHBIM B HACTPOMKAX JIUAMAa30H 3HAYCHUM W3MEPUTEIbHBIN OJIOK OJaeT
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CUTHAJI Ha HWCIIOJHMUTENbHBIA OJIOK (pesie) KOTOpPbIA 3aMbIKAaeT CHJIOBOM KOHTAKT,
BKJIIOYAsl TEM CaMbIM Harpy3Ky B CETb.

Takum o6pazom, Y/III ocyiiecTBiasieT HENMPEPbIBHBIN KOHTPOJIb HANPSHKEHUS
ANEKTPOCETU. B ciydae CHMKEHUS HANpPSDKEHUS HWKE YCTAHOBJIEHHOI'O IOpOTra
VI TIOBBIIIEHUS BbIIIE YCTAHOBJICHHOIO B HACTPOIIKAaX MOPOTa U3MEPUTENbHBIN OJIOK
MTHOBEHHO TMOJA€T CUTHAJI Ha WCIOJHUTEIbHBIM MeXaHu3M (pese) KOTOpbId
OTKJIIOYAET DJJIEKTPOYCTAHOBKY OT ceTu. llociie BOCCTaHOBIIEHHMS 3HA4YEHUS
HanpsDKeHUsT 10 JIOMYyCTUMOI'O0  3HAYEHHs, U3MEPUTENbHBIM  OJOK  uepes
YCTAHOBJIEHHYIO B  HACTpOMKax  BBIAEPKKY  BPEMEHHM  MOJAET  CHUTHAI
Ha UCIIOJIHUTENBHBIN MEXaHU3M, KOTOPBIA BHOBb BKJIIOUAET HATPY3KY.

CylecTBYIOT CIENYIOIINE TUIIBI PEJIe HAMIPSKEHUMN:

-110 TUITY DJICKTPOCETH: OHO(a3HbIC U Tpex(a3HbIC,

-110 croco0y YCTaHOBKH: CTalMOHapHble U nepeHocHble. [lpu ycranoske Y311
BO BBOJHOM OJJICKTPOUIUTKE OOECIeunBaeTCsl 3alluTa BCEH DJEKTPOCETH M BCEX
ANEKTPOIPUOOPOB, MOAKIIOUCHHBIX K Hell. [lepeHocHbie Y3II mpumeHsroTcs, Koraa
€ro yCTaHOBKa B NIUTKE 3aTpyJHEHa WM HE0O0XOAMMO o0bOecrneduTb o0coObIe
HACTPOWKH 110 HANIPSHKEHHUIO CETH JJI1 KOHKPETHOTO AJIEKTPOOOOPYI0BAHUS.

B Hacrosiiee BpeMs CyIIECTBYIOT YCTPOMCTBA 3alIUThI OT MEPEHANPSIKEHUS C
KOMOMHUPOBAHHOW 3aIlllUTOM, TaK Ha3bIBae€MbI€ BOJIBT-aMIIEPHBIE pEJie, KOTOPbIE
KOHTPOJIUPYIOT KPOME HANPSIKEHUS CETH, €II€ U TOK B CETH, 3ALIUILNASI TEM CaMbIM
CeThb, KAK OT IEPEIaJ0B HANPSDKEHUS, TAK U OT NEPETPY3KH, T.€. JIOINOJIHUTEIIHHO
BBIMIOJHSAET (DYHKIIMIO OTPAHUYUTEISI MOIIIHOCTH.

Heo0xonumo 3HaTh, YTO BOJIBT-aMIIEPHOE pesie He 00eCTeunBaeT 3aIUTy CETH
OT KOpPOTKOTO 3aMbIKaHUSI W HE MOXET 3aMEHHTh COO0OM aBTOMATHYECKUU
BBIKJIIOYATEb.

Baxnoii xapakrepuctukoin Y3II sBisieTcss HOMUHAIBHBIN TOK.

HomuHanbHbI TOK — 3T0 TOK, KoTopelid Y3II crocoOHO mpomyckath depes
ceds1 B TEYEHHE JUIMTEIBHOIO BPEMEHM COXpaHssl IpU  3TOM  CBOIO
paborocniocooHOCTh. CTaHIapTHBRIMU, HanOoJiee PACIPOCTPAHEHHBIMHU 3HAYCHUSIMH
HomuHaiabHOrO ToKa Y3II aBmsrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunanensiii Tok Y311 onpenensiercss mo CyMMapHOMY TOKY HAarpy3Ku HIIH
MOIIIHOCTH BCEX JIEKTPONPHOOPOB, MOJKIIOYAEMBIX B 3AIIUIIAEMYIO CETb.

[TonyynB paccumTaHHOE 3HAauYeHHE TOKa, BbIOMpaeMm VY3II ¢ Ommkaimm

OOJIBIINM CTaHAapPTHBIM 3HAYCHHUCM HOMUHAJIBHOI'O TOKA.
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HeoOxonumo yuuteiBaTth, yto Y3II HEe 3amuiiaer 3J€KTPOCETh OT TOKOB
Neperpy3ku M TOKa KOPOTKOIO 3aMblKaHUs, Mo3Tomy camo Y3II gomxHO OBITH
3alMIIEHO OT HHMX YCTAHOBJICHHBIM IIOCJIENOBATEIBHO C HUM aBTOMAaTHUYECKUM
BbIKITtouaTeneM. [loatomy HomuHanbHBINA TOK Y311 HE0OX0IUMO NPUHUMATH UCXOS
13 HOMUHAJIBHOTO TOKA aBTOMAaTHUYECKOTO BbIKIOUYaTess. IIpu 3TOM HOMHMHAIBHBIN
Tok Y3II gomxeH ObITh OONbIlI€ WIM PABEH HOMUHAILHOMY TOKY YCTaHOBJIEHHOI'O
J10 HETrO aBTOMAaTUYECKOTO BBIKIIFOYATEA.

V311 MOT'YyT UMETH HECKOJIBKO HACTPOEK:

- ycraHoBka mnopora cpabateiBanus Y3II mo MakcUMalbHOMY 3HAYEHUIO
Hanpspkenust (Umax) - ycTaHaBiIMBaeT MaKCUMalbHO JOIMYCTUMOE 3HAaYEHUE
HaIIPSDKEHUsL  DJIEKTPOCETH, IIPEBBILICHUE KOTOPOTO IPUBEAET K OTKIHOYEHUIO
HarpysKu;

- ycrtaHoBka mnopora cpabateiBanus Y3II 1mo MHUHUMaTbHOMY 3HAYEHUIO
Hanpspkenust (Umin) - ycTaHaBiAMBaeT MUHUMAIBHO JIONYCTUMOE 3HAa4Y€HUE
HaIIpSDKEHUsL  DJIEKTPOCETH, CHWIKCHHME HaIPsDKEHUsS HWXKE [JaHHOTO 3HAYCHMs
IIPUBEIET K OTKJIFOYCHUIO HATPY3KHU;

- YCTAaHOBKa BPEMEHHM 3aJCp’KKHM BKIIOUEHUs — BpeMs, uepe3 koropoe Y3II,
I10CJIE OTKJIFOYEHUS Harpy3KH, IOBTOPHO €€ BKIIIOUUT IIPU BOCCTAHOBICHUU 3HAYECHHUS
HAIIpSDKEHUs. CETU B YCTAHOBIICHHBIX IIpenesiax. Bpems 3alepKKu BKIIOYEHHUS

ANEKTPONPUOOPOB BHIOUPAETCS B COOTBETCTBUH C PYKOBOACTBOM IO KCILTyaTaIlHH.
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Hazmsop S oummmn® oo

BHJIIOYeHHAA IIOOKIIOIeHHU A

: 2208 4 4 S5 5 . A e s,
HATPY3KH.
i Gl (i A

Brixmouarers xouTpona
MAKCHMAJILHOTO HAIPAKEHHA.

contro!

B 7 By &VOy
W

B,
HATPY3KH =
Tpexpaspanasrit
Brixmogarens xoaTpona HHIAKATOP.

MHHHAMAJBHOI'O HAIIPAXKEeHHA.

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

Perynarop samepmin Perynsarop MakemMansHOro
BpeMeHH aBTOMATHIECKOIO 230 HANpPAKeHHA OTKIIOYeHHUA.
BRJIIOYEHHA IIOCJIe ABAPHH. 220

_
5

Peryna'rop MHHHMAaJIBEHOTO
HaOpAXeHHA OTKJIIYeHHA.

Knemyvzr noaxmogenns
Harpy3KH

Pucynok 12. [Ipumep MapKHpOBKH YCTPOMCTBA 3aIIUTHI OT IEPEHANIPSKEHUS (perie
HaIpsHKEHUS )
KonudecTBo 1 crmocoObl HACTPOMKU MOTYT OBITH Pa3JIMYHBI JUIsl PA3HBIX TUIIOB

V3II. OO6wuHO, HacTpoirika Y3II ocymecTBIseTCS ¢ TOMOIIBI MOBOPOTHBIX
PETYIUPOBOYHBIX PYUEK.

CpaBHeHuEe anmapaToB 3alUTHl 3JIEKTPUYECKOM CETH MO OTKIIOYAIOIIeH
CIIOCOOHOCTH

PaccMoTpuM pasHuily B paboTe M BO3MOXKHOCTAX OTKIIOYEHHUS Pa3IMUHBIX
anmapaToB 3alllUThl 3JIEKTPUYECKUX Leneil. B HacTosmiee BpeMs, €CTb MHOIO
KOMOWHUPOBAHHBIX YCTPOUCTB 3aIUTHI AIEKTPUUECKUX CETEH, T.€. COBMEIIAIONTUX B
cebe HEeCKOJBKO 3alIUTHBIX (DYHKIMHA. 3/1eCh MBI PACCMOTPUM HE KOMOWHUPOBAHHBIE
amnmaparhl 3alUThI, BHITIOJIHSIONINE TOJIBKO OJHY (QYHKIIUIO.

[IppyunHaMu 1OXKapoOB OT DBJIEKTPOYCTAHOBOK MOTYT SIBISTHCA: KOPOTKOE
3aMbIKaHWE, TIEperpy3ka, TOKH yTEUKH, JYroBble Mmpodou  (HCKpEHHE),
NepeHanpsKeHue.

JIns  3aludThl  DJIEKTPUYECKUX CETEH, B HACTOSIIEe BpeMs, SBIAIOTCS
oOs3aTenpHbIMU K TpuMeHeHnto AB u YV/IT. Otu anmapatsl 3apekoMeHI0Bam ce0s
KaKk HaJexHble U  A(QQPEeKTUBHbIE CpelcTBa  MPEAOTBpAlllCHUsT  MOXKapOB
OT 3JIEKTPOYCTAHOBOK.

AB 3ammmiaer 3JEKTPUUECKYI0 CETh OT TOKOB KOPOTKOTO 3aMbIKaHUs

U TIEPErpy30K ANEKTPUUECKOU CETH.
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YIAT 3amumaer 2JIEKTPUYECKYIO CE€Th OT II0XKApOB B PE3yJbTaTe
BO3HUKHOBEHUS TOKOB YTECUKHU.

CrenyeT OTMETUTD, YTO B HACTOSIIEE BPEMSI 3AIIUTY OT MHOTMX HEraTUBHBIX
(akTOpOB,  BBI3BIBAIOLIMX  BO3TOpPAHME B  DJIEKTPUYECKUX  CETIX, BMECTE
¢ npumenenneM AB u Y/IT, oTuactu pemaroT opraHu3alluOHHBIMUA MEPOIPUITUIMH,
ITPOU3BOJAMMBIMH Ha 3TAIE MPOCKTUPOBAHUS IJIEKTPUUECKUX CETEH, PU UX MOHTAXKE
U TIpH SKCIUTyaTauu. Mcnonb3yroTesl TaKue Mephbl, Kak 3a3eMJIeHHue, yKiIajika Ka0ems
B KOopoOa, YBEIUMYEHHE pACCTOSHUS MEXAY NPOBOAHUKAMH, MPUMEHEHHUE
CHEIUATbHBIX COEAMHUTENIbHBIX YCTPOUCTB (KJIEMMHBIX KOpPOOOK H Ap.) u T.a. Jus
3aIIMTBl OT MEPETPY30K MPOU3BOAAT NPABUJIBHBIA PacyeT SJIEKTPUYECKUX CeTel
U Harpy3KHu.

Onnako AB u YT uznauanbHO He OBLIM MpeAHA3HAYCHBI JIJISl PACTIO3HABAHUS
UCKPEHHMS U OTKIIFOUEHUS LIEH B ClIy4yae ero nosisjieHus. VIckpenune He pacno3HaeTcs
AB wmn YT, nockonbKy NMpy UCKPEHUU HE MPOUCXOAUT HU YBEIUYEHUE CPETHETO
3HAQ4YEHUS TOKA B LIENU, HU €r0 YTeUKa Ha 3€MJIIO.

[Ipy mnocnegoBaT€NbHOM MCKPEHHHM TIOJIHOE CONPOTUBIICHHE — «ILIOXOTO
KOHTaKTa» YMEHBIIIAET TOK HArpy3KH U JEPKUT 3TOT TOK HUXKE MOPOTa OTKIHOYEHUS
AB. CoOTBETCTBEHHO, 3TH CPEICTBA 3aLIUTHl OT HETaTUBHOTO AECHCTBHS BBICOKOIO
3HaueHUs TOKa He cpabarpiBaloT. [Ipu mapamienbHOM HMCKpPEHUH Mexay ¢a3on
U HEUTpaJbHBIM MPOBOJAOM TOK OIPAHUYEH IOJHBIM CONPOTHUBICHUEM LENU
u cpabateiBanrie AB u YT 3aBUCUT OT CTENIEHH MCKPEHHUS, OJIHAKO B MOJIHON Mepe
HE TapaHTUPYETCS.

CoOTBETCTBEHHO, pEIICHUE 3a/layll PacllO3HABAaHUS MCKPEHUsI U o0ecredeHus
3alUTHl OT TOXKapOB, BBI3BAHHBIX HCKPEHHEM, IOJDKHO OOECTeYMBATHCS HOBBIM
TUTIOM YCTPOMCTB, (DYHKIIMOHABHO W TEXHUYECKH OPUEHTUPOBAHHBIMU HA TaKYIO
3amady. Takum yctpoiictBoM siBisiercs Y 3 /11

VY311 3ammmaer 3JIeKTPUUECKYI0 CETh OT IM0KapOOMacHOIo MpPOSBICHUS
JTyTOBOTO MPO00s (MCKPEHHUs).

Eme oaHuMm  ¢akTopoMm, KOTOpbIH MOXKET TMPUBECTH K  MOXKapy
OT DJEKTPOYCTAHOBOK, SIBIAIOTCS KOJCOAHWS HANPSDKCHUS DIICKTPUYSCKOW CeTH.
[Ipruem, OMacHOCTh MOKET HECTU KaK MOBBIIIEHHOE HAINPS)KEHHUE, TaK U TOHUKECHUE
HaNPSIKEHHUS.

AB, VAT, Y3AII e 3amumaoT 3JIEKTPUUIECKYIO CETh OT OMACHBIX KOJIeOaHUM

HanpspKEHUs CeTU. DTy 3a1a4dy BeinoiHsgeT Y 311
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V3II 3ammmiaer 3JeKTPUYECKYIO CETh OT KOJeOaHW HampsyKeHHs, KOTOPbIE

MOTYT IPUBECTH K BBIXOAY U3 CTPOSI JIEKTPONPUOOPOB U MX BOTOPAHHUIO.

(I)yHKHI/IOHaJII)HbIe BO3MOKHOCTH anmapatoB 3alIUTbI J3JCKTPHUHICCKHUX

CeTei.

Tabnuia 2

q)yHKL[I/IOHaJIBHBIe BO3MOKHOCTHU aIlIlIapaToOB 3allIUTHI JICKTPUUICCKHUX ceTen

Annap aT 3allMThI

Yerpoiicrso YcrpoiicTBo
ABapuiiHbIi . YCTpoicTBO 3a1IUTHI 3allIUTLI OT p
p— ABTOMATHYECKUH 3alUTHI OT
p AU pepeHIHAILHOTO AyroBoro
BbIKJIIOYaTe/1b (AB) nepeHanpsKeHus
Toka (YAT) npooost (V3
(Y3A10)
He
KopoTtkoe OobecneunBaer He oGecneunBaet He o6ecnieunBaet
3aMBbIKAaHUE 3amMT 3alUT obecreumBacT 3aIUT
y M 3aITUTY Y
He
O06ecneunBaer He obecrnieunBaet He oGecneunBaer
[Teperpyska I - obecrieunBaeT sawT
y Y 3alTUTY Y
He
He obecneunBaer OobecneunBaer He oGecneunBaer
VYTeuka Toka samT I obecrieynBaeT sawT
Y y 3aLTUTY Y
JyroBoit
npooou He obecneunBaer He obecrnieunBaet OobecneunBae | He oOecneunBaer
MOCJIeI0BaTe 3aluTy 3alIUTY T 3aIUTY 3aIUTy
JIbHBIN
He B monHoM Mepe
JyroBoit o0OecrieunBacT 3aIuTy.
npooou Mosxer cpaboTath He obecrnieunBaet OobecneunBae | He oOecnieunBaer
napaieNbHbI CJIMIIKOM TIO3/IHO 3aIIUTy T 3aIUTY 3aIUTy
i (pu orpaHMYEHHOM
toke K3)
He B nonnHo# Mepe He B nonHo# Mepe
. obecrieunBaeT 3aIuTy. obecrieynBaeT
JlyroBou
0060i Mosxet cpaboTath 3aIlUTY. OobecneunBae | He oOecnieunBaer
Hap3eMJ110 CJIMILIKOM TI03/1HO MoxeT He cpaboTaTh T 3aLUTY 3aIUTY
(ipu orpaHMYEHHOM (TIpu UMITYILCHOM
toke K3) XapakTepe UCKPEHHsI)
He
ITepenanpl He oGecnieunBaer He oGecnieunBaer Oo0ecneunBaer
HaMPsKEHUS 3aIlUT 3aIUT obecneunsact 3aIMT
p y y samuTy Uty

U3 Ta6J'H/II_U>I 2 BUIHO, YTO HHM OAMH H3 aIlllapaTOB 3allMTbl HC 3allHUINACT

AJIEKTPUYECKYIO CETh OT BCEX BO3MOXKHBIX aBAPUUHBIX peKUMOB. JJ1s1 obecrieueHus
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MaKCUMaJIbHOM 3alIUThl 3JEKTPUYECKOM CETH 11e1eco00pa3HO  HCMOJIb30BaTh
anmaparbl  3alllUThl, paloTarolie Ha OOHApY)KEHHE pa3HbIX [PU3HAKOB
HEHUCIIPABHOCTH JJIEKTPUYECKOU CETH.

[Tpumenenue Y3/II u Y3II He oTMEHsIET HEOOXOIUMOCTH UCTIONIb30BaHusI AB
u YJT.

Takum 00pa3oM, eciu pPaccCMOTPETh BapHaHT HUCIOJb30BAHUS BCEX BUIOB
3aIUTHI ANEKTPUUECKON CETH OTACIbHBIMU YCTPOMCTBAMU (BBIMTOIHIIOUIUMU TOIBKO
OJIHy (YHKIHIO), TO HEOOXOJAMMO YCTAaHOBUTH YETHIPE pa3HbIX ammapara 3alluThl:
AB, YT, Y3411, V3IL

B Hacrosiiee BpeMst pactpocTpaHeHbl KOMOMHUPOBAHHBIE arlnapaThl 3allUThHI,
KOTOphIE€ OOBEAUHSIOT B OJHOM KOPIIyCE€ HECKOJbKO YycTpoiicTtB. Hampumep,
muddepeHnrasbHble aBTOMAThI, KOTOPbIE OOBEAUHSIOT (GYHKIUKA aBTOMATHYECKOTO
BBIKJTFOUATEIIS " yCTpOWCTBA 3aILUTHI mud depeHnraIbHOro TOKA.
KoMOuHupoBaHHbBIE YCTpPOWCTBA TMO3BOJISIIOT ONTHUMHU3UPOBaTH W YIOPOCTUTH

IMPOCKTUPOBAHUC U MOHTAXK JJICKTPUYICCKUX HIUTKOB.

TepMOUHAMKATOPBI

OnHoit u3 Haubosee pacrpoCTpPaHEHHBIX NPUYNH 0KapoB
OT DJIEKTPOYCTAHOBOK SIBJIIETCSI TEPErPEB KOHTAKTHBIX COCAMHEHUNW W JAPYTUX
aneMeHTOB. [lokapoomacHble pEXUMBbl  BO3HHKAIOT  BCJIEACTBUE  OOJBIIOTO
NEPEXOJHOTO COMPOTUBIIEHNUS, a TAKKE NEPETPY30K.

TepMonMHANKATOPHBIE MAaTEpHANIbl MPEIHA3HAYEHBl [JI1 BU3YAJIbHOTO WU
dotorpaduueckoro KOHTPOJIE W HM3MEpPEHUs TeMIEepaTrypbl, T.€. pe3yIbTaThl
M3MEPEHUN MOYKHO MPEJICTABUTH B BU3YAJIM3UPOBAHHOM BU/IE.

[Ipy nmocTXEHMM MaKCUMaJbHOW  TeMIepaTypbl TEPMOHWHAUKATOPHBIN
MaTepHall pacIuUIaBISIeTCS] 1 HEOOPATUMO MEHSET CBOH I[BET.

TepMouHAMKATOPHI MOXKHO HCIOJIB30BaTh KaK JOKA3aTeIbCTBO (hakTa
JNOCTVKEHMUSL OIPENEIICHHOM MAaKCUMallbHOM TeMmepaTypbl, T.K. PpPe3yJbTaTbl
M3MEPEHUS SABIISIIOTCS HEOOPATUMBIMH.

Meton w3MepeHMs TEMIEpaTypbl € TNOMOLIBIO TEPMOWHIWKATOPHBIX
MAaTEPUAIOB OTJIMYAECTCA IPOCTOTOM, 3KOHOMHYHOCTBIO, MalOll TPYAOEMKOCTHIO,
BO3MOXHOCTBIO ONEPATHBHOTO TOJNYYCHHS JOCTATOYHO TMONMHOW WH(OpMaun
0 TEIJIOBOM PEXUME PJIEMEHTOB JIEKTPOOOOPY0BAHUS.

TepMOMHINKATOPBl HMMEIOT HECKOJIBKO MCIOJHEHUN: TEPMOWHAUKATOPHBIE

HaKJICHKU U TCPMOUHINKATOPHBIC KPACKH.
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KoHTpacTHOCTh 1IBETOBOrO Mepexoaa OO0ECHedMBAET JIETKOE paclo3HaBaHHE
aBapUUHOIO MEPErpeBa.

TepMOMHAMKATOPBl COXPAaHAIOT CBOM LIBET M MApKUPOBKY Ha MPOTSHKEHUU
BCETO CPOKa CIYXKOBI.

TepMOMHAMKATOpPHBIE ~ HAKIEMKHM  MPEACTaBISIOT  COOOM  MOIJIOXKKY
Ha CaMOKJIESILIEWCs OCHOBE C HAHECEHHBbIM TEPMOMHIMKATOPHBIM TMOKPBITUEM.
MarepuajioM MOAJIOKKH MOTYT ObIThb Oymara, ¢osibra Wiad MOJIMMEpHas IUICHKA.
Jlnst mpenoxpaHeHus: TEPMOMHAMKATOPHOIO TMOKPBITUS OT BHEHIHUX BO3ACHCTBUIA
MOBEPXHOCTh U3/EIHs OKPBIBAIOT 3aLUTHOM MJIEHKOM.

[Ipu nocTwkeHHH 3aJaHHOW TeMIepaTypbl MHIUKATOP HEOOPATUMO MEHSET
CBOU LIBET.

TepMouHIMKATOPHBIE HAKIEHKH MOTYT OBITH Pa3IW4YHOro pasmepa u (Hopmsl,
B 3aBHCHUMOCTU OT 3aJa4d MUMEThb Pa3HbIil MOpOr cpabaThbiBaHUSA, UMETh HECKOJIbKO
TEPMOYYBCTBUTEIBHBIX METOK C Pa3HbIM MPEEIOM CpadaThIBAHMUS.

TepMouHIMKAaTOPHBIE HAKIEHKH MOTYT OBITh OJJHOTIO3UIIMOHHBIMHU, T.€. UMEIOT
OJlHY HMHIVKAIMOHHYKD METKY M MHOTONO3ULUOHHBIMA — HMMEIOUIME HECKOJIBKO
MHAVKALMOHHBIX METOK, HACTPOEHHBIX HA Pa3HbIE TEMIIEPATYPHI.

70
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Pucynok 13. [Ipumepbl TEpMOMHINKATOPHBIX HAKJICEK PA3TUYHBIX MPOU3BOIUTEICH

[IpumMeHeHne OJHOMO3UIIMOHHBIX TEPMOUHIAWKATOPHBIX HAKJIECEK MO3BOJISET
KOHTPOJIMPOBATh MAaKCUMAJIBHYIO TEMIIEPATyPy Ha DJIEMEHTE AJICKTPOOOOPYT0BAHMUS.

[IppmMeHEeHE MHOTOMO3UIIMOHHBIX TEPMOWHIMKATOPHBIX HAKJIEEK IMO3BOJISIET
ONpEICNIATh TeMIIepaTypy AJIEMEHTa 3JIEKTPOOOOPYAOBAHUS KakK
cpeaHeapupMETHIECKOE MEXY MOCIeaHEH METKOM, M3MEHUBIIIECH IIBET, U MEPBOM —

HE U3MEHUBIIIEN.
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TepMOMHAMKATOPHBIE KPACKU, B OTIMYME OT TEPMOMHIMKATOPHBIX HAKJIEEK,
MOXHO HAHECTM Ha TOBEPXHOCTH MJM DJIEMEHThl 3JIEKTPOOOOpYyIOBaHUS,
HEIOCTYNIHBIE [JJIi YCTAHOBKM TEPMOMHJMKATOPHBIX HAaKJIEEK, HaIlpuMmep,
IpU  CJIOKHOM KOHPUIYpallud WJIM OrPaHUYEHHOM IMPOCTPAHCTBE BHYTPU
DNEKTPUYECKUX  IIUTKOB. Kpacku  MOXHO  HAHECTH Ha  INOBEPXHOCTH
KOHTPOJIUPYEMOT'O 3JIEMEHTA 0OJIe€ TOHKUM CJIOEM, B PE3yJlbTaTe YEro BO3pacTaeT

CKOPOCTb CpabaThIBaHUSI.

Pucynok 14. [Ipumep UCTIOTHEHUSI TEPMOUHIUKATOPHBIX KPACOK

TepMOMHUAMKATOPBl NPUMEHSIOTCA Uil  KOHTPOJISI TEIUIOBOIO  PEXUMa
3JIEMEHTOB 3JIEKTPOYCTAHOBOK.

TepMouHAMKATOPHl TMPUMEHSIOTCS JUiE  OOHApPY)KEHHUS ¥ PETUCTPAINH
MEPETPEBOB AJIEMEHTOB AIJIEKTPOOOOPYIOBAHUS WM SJIEKTPONPOBOJIKH, B TMEPBYIO
ouepeb, BOJIU3H JIEKTPUUYECKUX KOHTAKTOB, KOHTAKTHBIX COCIMHEHUH.

TepMonHaUKAaTOPHI HE TPEOYIOT CIIENUATBLHOTO TEXHUYECKOTO O0CTYKUBAHMS.

3amuTe TOMJNEKAT AIEMEHTHI  DIIEKTPOOOOPYNOBaHUSA, JUISI  KOTOPBIX
HOPMAaTUBHO-TEXHUYECKUMHU JOKYMEHTAMHU yCTAaHOBJIEHBI HAMOOBIINE JOMYCTHUMBIC
TeMIepaTypbl HAarpeBa, a TakXKe DJIEMEHThl 3JIEKTPOOOOpYIOBaHUS, TMEpPErpeB
KOTOPBIX MOXET MPHUBECTH K aBapuu HJIM BO3TOPAHHUIO (HE3aBUCUMO OT HAJIMYMS

TpeOOBaHUI HOPMATUBHBIX JOKYMEHTOB).
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TepMOMHAMKATOPHl ~ HAHOCAT  HA  AJIIEMEHTHl  3JEKTPOOOOpYIOBAHMS,

moaJjic:Kaunue KOHTPOJIHO TCINIOBOIO COCTOAHUAA.

Pucynox 15. [Ipumep nucnonb30BaHUsS TEPMOUHANKATOPHBIX HAKJIEEK JJI1 KOHTPOJIS
TEMIIepaTypbl KOHTAKTHBIX COETMHEHUM

[Topor cpabaTbiBaHMS TEPMOMHIUKATOPOB BHIOMPACTCST UCXOS U3 TPEOOBaHUI
HOPMAaTHBHO  TEXHHYECKOHW  JOKYMEHTAIlMM  JJII  KOHKPETHOTO  DJIEMEHTa
AJIEKTPOOOOPYIOBAHMSI, TEXHUYCCKUX  XapaKTEPUCTUK M  PEKUMOB  pPabOTHI
AIEKTPOOOOPYIOBAHMS.

Tak KaK TEPMOMHIUKATOPHI HE SBISIIOTCS BOCCTAHABIMBACMBIMHU H3JICITHUSIMU,
MOCJIe PETUCTpAIlMi MMM TeperpeBa cpabOTaBIIMEe TEPMOMHAMKATOPHI IOJICKAT
3aMeHe Ha HOBBIE.

HeoOxonumMo KOHTPONMHPOBATH CPOK HCIOJIB30BAHUS TEPMOUHIUKATOPOB.
[Ipu wcTedeHnn cpoka MCIOJIB30BAHUS, TEPMOMHIUKATOPHI HEOOXOAMMO 3aMEHHUTH
Ha HOBBIC. [lociie 3amMeHbI clieaTh OTMETKY B JKypHAJe.

TepMonHIUKATOPHI SIBIISTFOTCS HEBOCCTaHABIMBAEMbBIMU u
HEPEMOHTONPUTOAHBIMA  W3AenusiMu  (mokpeitusimu).  [lpm  cpabarbiBanuun
TEPMOMHIUKATOPA, €TO CIEAYET YAAIUTh U 3aMEHUTh HA HOBOE M3nenue (TIOKPHITHE).
OxparmmBaHue TEPMOUHIUKATOPHBIX METOK B PE3yJIbTAaTe BO3/ICUCTBUS TEMIIEPATYPHI

HEOOpaTUMO.

TepmocucreMbl
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TepMocucTeMbl IpeIHa3HAUYEHBI JIJI1 pAHHET0 aBTOMATUYECKOI'0 OOHAPYKEHUs
MO’KAPOOIACHBIX CUTYyallui, BO3HUKAIOIIMX BCIEJICTBUE IIEpPErpeBa 3JIEMEHTOB
AIEKTPOYCTAHOBOK: KOHTAKTHBIX COCIMHEHUMN, MPOBOOB, Kadeneh (B T.4. KOHIIEBOM
apMatypbl) M IIMH, AJIEKTPUYECKHX ammnapaTtoB, BBOJHBIX pacHpeleIUuTeNbHbIX
mKkagoB, IIUTOB C AJIEKTPOOOOPYAOBaHUEM, HMHOTO SJIEKTPOOOOPYAOBaHUS
M HX DJJIEMEHTOB, TIJI€ BO3MOXXHO IMPEBBIIICHHE TEMIEPATyphl O00OpYyAOBaHUS
B HELITATHOM PEXHUME pabOThl WU MPH MOABICHUU JedeKTa.

CucreMbl OCYIIECTBISIOT HENPEPHIBHBIA KOHTPOJIb TEMIIEpaTypbl HarpeBa c
CUTHAJIM3AIMeN 0 MPEeBBINICHUU YCTAaHOBICHHBIX OPOTOB U Niepenayeit nudopmanuu
Ha MyJIbT UEHTPAIU30BAHHOTO HAOJIOICHHUS], TJI€ OCYIIECTBIISIETCS] MPUEM TPEBOKHBIX
U3BEILICHUN 00 0OHapyKEHHBIX MEpPerpeBax ¢ JaTYMKOB, OTOOpakeHue (MHAUKAIUS)
COCTOSIHUSL U PETUCTpAIUsi COOBITUH.

Tepmocuctemamu  MOryT  OBITh ~ OOOpYIOBaHbI  BJEKTPOYCTAHOBKH,
JUTSL KOTOPBIX HOPMATUBHBIMH JIOKYMEHTAMH YCTaHOBJICHBI HAMOObINIAS AOMTyCTUMAs
TeMIiepaTypa Harpena, a TaKKe AIIEMEHTHI AIIEKTPOOOOPYI0BAHUS
U DJIEKTPOINPOBOJKHU, TMEPErpeB KOTOPhIX MOXKET TMPUBECTH K aBapuu WIHU

BO3IropaHUIoO.

Pucynok 16. [Ipumep cucteMsl, COCTOSIIEH U3 TEPMOAKTUBUPYEMO
ra30BBIICISIONIEN HAKIENKU U CIEHUAIM3UPOBAHHOTO ra30BOr0 JaTYMKA

B kadecTBe yCTpONCTB OOHApY’>KEHHUS MPEBBIIICHUS TEMIIEPaTyphl B Pa3HBIX
CHUCTEMax MOTYT BBICTYIIATh pa3JIM4YHbIE NaTdyvKd. Hampumep, TepMoakTUBHApyEMbIE
Ta30BBIACISIONINE HAKICHUKH, T[PU HAarpeBaHUM KOTOPBIX [JI0 ONPEAECICHHOU
TEMIIEPATypPhl BBIACISETCS CUTHAIBHBIN Ta3, YJABIMBACMBIN CIIEUAIN3UPOBAHHBIM

ra3oBbIM OATYHUKOM, IICPCAAIOIMMM CHUIHAJI O IICPCIrpCeBC HAa KOHTPOJIBbHO-IIPUCMHOC
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YCTPOMCTBO; OECKOHTAKTHBIE HWH(paKpacHblE AATYUKH;, JATUYUKUA TEMIEPaTyphl,
YCTaHaBIMBAEMBbIC HEIOCPEACTBEHHO Ha KOHTPOJINPYEMBIN DIEMEHT

AIEKTPOOOOPYIOBAHMUS.

(o]
- g - CMELMANM3UPOBAHHbI KOHTPOJIbHO-MPUEMHOE
% TA30BbIV JATUMK YCTPOUCTBO

1. ObepHwTe HaKNenKN BOKPYr KOHTaKTOB
1 YCTAHOBWTE ra30Bbl AaTUMK

!.m»,- !m-e $

70°C 100°C
3. BaBapwuiHON cuTyaumu Haknelnka sbigenaet
2. Tlpw HarpeBaHUM MHAVKATOPHbIE CUrHaNbHbIN a3, KOTOPbIN GUKCMpyeTca
MEeTKU Heo6pammo N3MEHAKT uBeT AaTynKkom
Iar 1 IIar 2 IIar 3
l"azorenepupyromire IIpu narpeBanuu Bbime 50 B aBapuiiHOM  cuTyauu, Korja
HaKJIEHKH, pa3MelieHHble Ha — 90°C  MHOMKATOpHBIE TEMIeparypa MOJHUMAETCS  BBIIIE
CHJIOBBIX  KOHTaKTaX, a METKH Heobparumo 100°C, HaKJIeHKa BBIJICIISICT
TaKXKe CMOHTHUPOBAHHBI MEHSIOT CBOU ILIBETA CHTHAJTbHBIN ras, KOTOPBIN
ra30BbIi JTaTIuK B (GUKCHpYETCS Ta30BBIM  JIATYUKOM.
AIEKTPOLIUTKE JlaTuuk mepenaeT CUrHaja TPEeBOTH | /

WJIN OTKJIFOYACT ITUTaHUEC

Pucynok 17. [lomaroBasi cxema paOOTbl CUCTEMbI HEPEPHIBHOTO KOHTPOJIS
TEMIIEpATypbl HA OCHOBE TEPMOAKTUBUPYEMOU Ta30BbIICIISIIONIECHA HAKICHKU
U CIIEHHAIU3UPOBAHHOIO Fa30BOT0 JaTUYUKA

KpOMe TOro, TCpMOCHUCTCMBI MOJKHO HCIIOJIB30BATh KaK CHCTCMbI MOHHUTOPHHI'A
HO)I(&pHOﬁ 0e301acHOCTH QJICKTPOYCTAHOBOK, 3a CUCT PAHHCTO 06Hapy)KeHI/I$I TOYCK
YpPpCe3MCPHOI0 HaArpeBa, 3aJ0JIo 10 Hadallad TCpMH‘-IGCKOI?I ACCTPYKIUKU H30JIAIUHU

B MCCTaX YCTAHOBKH NATYHUKOB.
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Pucynok 18. [Ipumep cucteMbl MHOTOKaHAJIBHOTO OECKOHTAKTHOTO
TEMIIEPaTypHOT0 KOHTPOJISI HA OCHOBE OECKOHTAKTHBIX MUPOMETPUUECKHUX
JATYUKOB

Pucynok 19. [Ipumep UHTEIEKTYyalbHON CUCTEMBI KOHTPOJIS TEMIIEPATYPhI
BBICOKOBOJIBTHBIX KaOENbHBIX JUHUN HAa OCHOBE pacipe1eICHHOTO
JaTYUKa TeMIEepaTypbl

TenioBU3MOHHASI JUATHOCTUKA

B OCHOBE TEIIOBM3MOHHOW JHWATHOCTUKH JIEKUT TEIUIOBOM  METOJ]
HEpa3pymaero KOHTPOJs, T.€. TEIUIOBUSHOHHBIE OOCJIEIOBaHUS C MEJBIO
BBISIBJICHUSI TIOKAapPOOTMACHBIX Y4YaCTKOB U Y3JOB B  DJIEKTPOOOOPYIOBAHUU
Y 3JIEKTPONPOBOJIKE.

B kayecTBe TEXHMYECKOTO CPEACTBA TEIUIOBU3MOHHOW JUArHOCTUKH
MIPUMEHSETCS TEIUIOBU30pP. TemnoBU30p — 3TO ONTUKO-3JIEKTPOHHBIA N3MEPUTEIbHBIN
npubop, padoTarmuii B ”HPPaKpPACHONW 00JIaCTH AIEKTPOMArHUTHOTO CTIEKTpA.
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Pucynoxk 20. [Ipumep npoBeeHUs TEIUIOBU3MOHHOT'O KOHTPOJIA dJEKTpoIIKada

Kpatko MeToj TEIIOBH3MOHHOW JIMAaTHOCTHKHU ITOKapHOH 0€301acHOCTH
AKCILTYaTHPYEMOTO 3JICKTPOOOOPYI0BAHUS MOXHO OIMCATh CIICIYIOIIUM 00pa3oM.
Kaxapiii 00beKT WMeeT TeMIlepaTypy, NPUYEM B pa3HBIX TOYKAX OHA pa3Hasil.
Kaxk npaBuiio, OTKIIOHEHUE TEMIEPATyphl B Ty WM UHYIO CTOPOHY CBHIETEIbCTBYET
0 KaKOW-TO HEOJHOPOIHOCTH, Aedekre. TermnoBu3op Kak BHJIEOKaMepa OXBATHIBAET
BCIO MMAaHOpamMy OOBEKTa, BHIBOAUT HA 3KpaH U (UKCUPYET B MaMATH BECh CHEKTP
€ro Temrmeparyp, npeodpasys B TepMOTpaMMy, T.€. KAPTUHKY TeMIlepaTyp, KOTopas
HAlTOMWUHAET HEratTuB I[BETHOM (¢oTorpaduu, rA€ KaXAbIA OTTEHOK I[BETa
COOTBETCTBYET OIPEICICHHON TeMIIepaType.

HeocmopuMbiMu ~ mpeuMymiecTBaMd  TEIUIOBU3MOHHOTO  00OcCieoBaHUS
ABIIAIOTCS: OOBEKTHBHOCTH M TOYHOCTH IMIOJy4YaeMbIX JaHHBIX, O€30MacHOCTH
(mpumensiercs OCCKOHTAKTHBI  METON), He  TpeOyeTcss  OTKIIOYCHHE
AIEKTPOOOOPYIOBAHMS M MOJATOTOBKH padodero mecra. OmHaKo, 11 00Jiee TOYHOTO
TEIUIOBOTO KOHTPOJIA HEOOXOoAMMa Harpys3ka Ha 3JIEKTPOOOOpYy/IOBaHUS HE MEHeEe
70%, u He meHee | uaca pabotel. [Ipum 3TOM MeETOJ BBICOKONPOM3BOIUTENCH,
K TOMY JK€ OH JaeT BO3MOXHOCTh MPAKTUYECKU MTHOBEHHO, «C TIEPBOTO B3TJISA»,
yKazaTh MeCTO nedexTa, MpeABApPUTEIHbHO OMPEAeIUTh CTEeNeHb Me()EKTHOCTH.
Kpome »TOoro wmerton oOTIMYaeTCs MPOCTOTOM JIOKYMEHTHUPOBaHHS JePEKTOB
U BO3MOXXHOCTBIO oOmpejeneHuss neexkToB Ha paHHEW CTaguu Pa3BUTHSL.
OH TO3BOJISET C JOCTATOYHOW CTEMEHBID TOYHOCTH JHATHOCTHPOBATH COCTOSHUE
HE TOJIBKO OTKPBITBIX 3JIEMEHTOB JJICKTPOOOOPYIOBAHUS, TAKMX KaK KOHTAKTHBIC
COCIMHCHUS B DJIEKTPUYECCKUX MUTKAX W BBOJHBIX IIUTAaX, HO U COCTOSTHHE PO3ETOK
Y BBIKJTIOYATENCH, KOTOPHIC 3aKPHITHI KOPITyCaMH, a TAKKE dJIEKTPUUECKUX MTPOBOIOK,

BBIIIOJTHCHHBIX PA3JIMYHBIMH CII0CO0aMHU.
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20.28

Pucynok 21. [Ipumep TepMorpaMMbl KOHTAKTHBIX COEAMHEHHH C TeMIepaTypHOI
LIKAJION

CyThb TEIUIOBU3WOHHOW JMArHOCTUKH 3aKJIIOYaeTcss B OCCKOHTAKTHOU
pETHCTpAIlMU TEMIICPATYPHOTO TIIOJIS Ha IOBEPXHOCTH OOBEKTa HM3MEPHTEIIbHOU
anmaparypod, TMOCTPOCHMM W aHaJM3e TepMOTrpaMM C HCIoib30oBaHueM OBM
UIsl OOHapyXeHus: M Kiaccupukanuu neQexkToB W NpuHATHS perieHus. Hanuuue
nedeKkTa TpU TaKOM IUArHOCTUKE XapaKTepu3yeTcss aHOMAJIbHBIM ITOBBIIIICHUEM
TeMIlepaTyphl B 1€PEKTHOM 30HE MO CPAaBHEHUIO C UCIIPABHBIMU 00JIaCTIMHU.

VYcnoBuss ¥ MOPSAOK — MPOBEACHUS  TEIUIOBU3MOHHOW  JUArHOCTUKHU
AKCILTYaTUPYEMOTO  3JIEKTPOOOOPYAOBaHUS JKWIBIX U OOIIECTBEHHBIX 3JaHUU
YCTAaHABJIMBAIOT  METOJMYECKHE  PEKOMEHIALNU [6]. OHM  HampaBJICHBI
Ha TNpoPUIAKTHUKY TOXKApPHOM O€30MaCHOCTH  AJIEKTPOOOOPYMOBaHUS  KUJIBIX
U OOIIECTBEHHBIX 3[IaHUW U TO3BOJISIOT KOHTPOJHPOBATH M OLIEHUBATH COCTOSHHE
MO’KapHOW O€30MaCHOCTH AJIEMEHTOB D3JIEKTPOOOOPYAOBaHMS, KOTOPHIE paHee He
MOTJIM OBITh OOCJENOBaHbI, TAKMX KaK: PO3ETKH, BBIKIIOYATEIA U DJIECKTPUYECCKUE
MPOBOJKHA BBIMTOTHEHHBIX PA3JIUYHBIMUA CIIOCOOAMH, YTO SBISICTCS aKTyaJIbHBIM
MOMEHTOM B o0Omactu  oOecredeHHs TMOXKapHOM  OE30MaCHOCTH  KHJIBIX

U OOIIECTBEHHBIX 3IaHUI.
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[T=277°C]

Pucynok 22. [Ipumep oOHapy)eHHUs OKapOOMACHOT0 pa3orpeBa 00ITOBOTO
KOHTaKTHOT'O COETMHEHMUSI

C TOMONIBI0 TEIUIOBU3MOHHOW JIMAarHOCTHKH BBISABIISIFOTCS KOHKPETHBIC
nedeKTHpIe MecTa, TJIe 3a4acTy JIOCTATOYHO 3aTAHYTh, 3aYHUCTUTh, 3aMCHHTH
00JTOBOE COCTMHCHHE WITH TIEPEePACIIPEACIIUTD HAarpy3Ky U 1eeKT OyJeT yCTpaHeH.

JlormyckaeTcs HCIOIb30BaTh IPYrue METOJIUKH TETUIOBU3UOHHON TUATrHOCTHKH,
ecnu 00J1aCTh WX TPHUMEHEHHUS COOTBETCTBYET OOJIACTH MPUMEHEHHUS HACTOSIIHUX
METOJIMYCCKUX PEKOMECHTAITH.

B kauecTBe KpUTEpHEB OIICHKH ITOKapHOH OE30MMacCHOCTH JJICKTPUYCCKUX
U3JICTUH  MOXET OBITh MPUHATO 3HAYCHHE TEMIICPATypPhl WM IPEBBIIICHUS
TEMIIEPaTyphl, YCTAHOBJICHHOE B CTaHJAapTaX Ha KOHKpeTHoe m3zaenue. Kpome Toro,
KPUTCPHH OILICHKH TIOYKapHOW OE30MacHOCTH TpPHU TEIIOBU3HMOHHON JIHArHOCTHKE
[PHUBEICHBI B METOANYCCKUX pEKOMEHAanusx [6].

JlnarHocTuKa 3JIEKTPOOOOPYIOBAHUSA TEIJIOBBIM METOJOM HEPa3PYIIAIOIIETO
KOHTPOJIA (TEIIOBU3UOHHAS TMATHOCTHKA) JOJKHA MPOBOJIUTHCS OpUTaon HEe MEHEee
2 yenoBek. Bce wieHbl OpHraabl JOKHBI OBITh ATTECTOBAHBI IO TEINIOBOMY METOAY
HepaspyIIamero KOHTpois. XoTs Obl OJuH paOOTHUK JOJDKEH OBITh aTTECTOBAH HE
HIKe, 9eM 110 11 kBamm@ukarmoHHOMY YPOBHIO IO TEIZIOBOMY KOHTPOJIIO B CHCTEME
Pocrexnanzopa.

Jlist  mpoBeACHUS TEIUIOBU3MOHHOW JIUArHOCTUKM MOTYT IPHUBJICKATHCS
CTOPOHHHME OpraHH3alli{, aKKPCAUTOBAHHBIC B YCTAHOBJICHHOM IIOpPSJKE Ha

TEIJTIOBOM METOJ] HEpa3pyIIatoIero KOHTPOJIS.
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