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BBenenue

Homa 4yucma moxapoB, mnpousomenmmx B Poccuiickonn  Deneparuun
OT 3JIEKTPUUECKUX H3JIEIMH M YCTPOWCTB B 3JaHUSX M COOPYKEHHSAX, OT OOIIEro
qyclia TMOXApOB B 3JAaHUSX U COOPYKEHHUSX OCTAeTCA CTaOMJIBHO BBICOKOM
u cocrtasiisger oosee 34 %.

Haubomnpiee yuciao noxapoB OT 3JIEKTPOOOOPYI0OBAHUS €KETOTHO MPOUCXOIUT
Ha oOBeKTax »ujoro cexkropa. Mx mons cocrtaBisier nopsiaka 74 % or oOiero
KOJIMYECTBA MOXKAPOB 10 ANIEKTPOTEXHUYECKUM TPUUYHHAM.

OcHOBHas 4acTh MOTMOLIMX JIFOJAEH Ha MOXapax OT 3JIEKTPOOOOPYIOBaHHUS
IPUXOJINTCS HA IOXKapbl B 3JaHUSIX U COOPYKEHUSAX JKWIOro cekropa — 94,8%
OoT 0o0miero yuciia MorudluX Ha MOoXKapaxX, BO3HUKIIUX MO 3JIEKTPOTEXHUYECKUM
NPUYMHAM.

Cpenu BUIOB OOBEKTOB KHIJIOTO CEKTOpa HauOoJblIee KOJMYECTBO IMOXKAPOB
OT DJJIEKTPOU3JAEIUNA M YCTPOWCTB €XEroJHO MPOUCXOAUT B OJHOKBAPTHPHBIX
M MHOTIOKBAPTHUPHBIX JKWIBIX JOMax u cocraBiusier okoino 43 % wu 33 %
COOTBETCTBEHHO.

B 3pmaHusx u coopykeHHsX OOIIECTBEHHOIO0 HAa3HAYEHHUs JOJs TOXKapoB
OT 3JIeKTpoOoOOpyaoBaHMs cocTtaBuia Oosee 52 % OT 0OILIEero yuciaa MoKapoB
Ha JTaHHBIX O0BEKTAX.

Jonsg uymcna mnoruOmuMx JroJed Ha Moxapax oOT 3JIEKTPOOOOpYAOBAHUS
B OOIIECTBEHHBIX 34aHUAX cocTaBmwia 19,0 % or oOmero 4ymciia NOruOImIMX Ha
Mo’Kapax Ha JIAHHBIX 0ObEKTaX.

Pacripenenenust  3HaueHWd — TOKaszaTeleid  OOCTAHOBKA € TOXapamH,
npousomeqmmmu B Poccuiickonn @enepannu B nepuoxn 2016-2021 romos B xKuaom
CEeKTOpPE M 3JIaHUAX U COOPYKEHHUSAX OOLIECTBEHHOIO HAa3HAYEHHs, MCTOYHUKOM
BO3HMKHOBEHHUSI KOTOPBIX SIBISUIOCH  3JIEKTPOOOOpYAOBaHHME, MO CyOBEKTaMm

Poccuiickoit @eneparuu npecraBieHbl B Tadbaumax 1 u 2.



Taoauma 1
Pacnpenesienue 3Ha4YeHUi MoKa3aTejaed 00CTAHOBKHU C MOKapaMH,
npousomenmumu B Poccuiickoii @enepanun B mepuoa 2016-2021 roxos

B JKHJIOM CEKTOpP€, HCTOYHUKOM BOSHUKHOBCHHUA KOTOPLIX ABJIAJJIOCH

JIEKTPo00Opya0BaHue, o cyobekTam Poccuiickoii @enepauun

Kou-Bo Toas IToru6mao Toas
PeiiTunr Cyobext PO 1105KAPOB, o > | PediTuHT Cy0bekT P® JII01ei, o i
el. ’ 4eJl. ’
1 MockoBckas 00J1acThb 16 861 7,63 1 MockoBckas 00J1acThb 740 6,71
2 Pecrrybmxa 8304 3,75 2 CBepiioBckas 00J1acTh 417 3,78
Bamkoprocran
3 YensibuHCKas 06IaCTh 6728 3,04 3 Pecry6maxa 382 3,46
Bamkoprocran
4 UpkyTtckas obnacTb 6 599 2,98 4 HpkyTtckas o0nacTb 358 3,25
5 JlenuHrpamckas o0JacTh 6456 2,92 5 JlenuHrpanckas o0nacTh 342 3,10
6 r. Mocksa 6 047 2,73 6 KpacHosipckuii kpaii 342 3,10
7 KpacnHosipckuii kpaii 6017 2,72 7 HoBocubupckas obmacts 297 2,69
8 Kpacnomapckwuii kpaii 5905 2,67 8 Hinkeroposckasi 001acTb 275 2,49
9 CBepiioBcKas 00J1acTh 5696 2,57 9 Yensbunckas 001acTh 272 2,47
10 Camapckas 001acth 5573 2,52 10 PocToBckas o06iacTh 256 2,32
11 Pecny6inka Tarapcran 5400 2,44 11 Kpacromapckwuii kpaii 244 2,21
12 HoBocubupckas obnactsb 5301 2,40 12 TroMmeHckast 001acTh 233 2,11
13 IIpumopckuii kpait 5164 2,33 13 ITepmckuii kpaii 232 2,10
14 KemepoBckast 00macTs - 4945 2.3 14 KemepoBckas o0macTs - 730 2,09
Ky3zbacc Ky3zbacc
15 Hwxeropozckast o6iacth 4823 2,18 15 Camapckast 005actb 221 2,00
16 AunTaiickuil kpait 4 587 2,07 16 Pecnry6mnuka Tatapcran 214 1,94
17 PocroBckas ob0aacth 4329 1,96 17 CapartoBckas 061acTb 204 1,85
18 XabapoBckuil Kpaii 3998 1,81 18 XabapoBckuil Kpaii 200 1,81
19 CaparoBckas 061acTb 3 864 1,75 Cpennee no cyonexram 195,8
Ypaasckoro @O
20 Boponesxckast o6nactb 3819 1,73 19 TBepckas obmacts 191 1,73
21 [lepmckuii kpait 3750 1,69 20 Bomnrorpazckas odmacts 185 1,68
22 Bonrorpazckas obnacts 3706 1,67 21 [Ipumopckuii xpait 182 1,65
Cpennee o cydobexkram
23 OpeHOyprckast 00J1acTh 3653 1,65 TpuBokckoro ®O 179.,5
Cpemnee no cybnexram | - 5 (4, 5 22 Auraiickuit kpait 173 1,57
Ypauabckoro O
24 r. Cankr-IlerepOypr 3623 1,64 23 Kuposckast obnacts 173 1,57
25 Tromercxas 06racTs 3459 | 156 Cpentice o cyGhekTam |y, 5
Cudupckoro ®0O
Cpennee no cyonektam | 3 44 ¢ 2 BopoHeskckas 061acTb 168 1,52

Cudupckoro @O




Koa-Bo

Tlorn6.10

PeiiTunr Cyobext PO MOKapoB, )j[(();m, PeiiTunr Cyobekt PO Jojei, )j[(();m,
el. ’ yeJl. ’
Cpennee no cyobexkram
TpuBomkckoro GO 3397,2 25 OpeHOyprckast 0051acTh 161 1,46
26 OmMckast 0051acTh 3130 1,41 26 OmMckast 0051acTh 156 1,41
g7 | RewmrManciickuiiast. |50, y38 | g7 r. Mocksa 151 | 137
okpyr - FOrpa
Cpennee no cyobexkram
Ientpaibnoro ®O 2 898,7 28 VYamyprckas PecryOmuka 145 1,32
28 Brnagumupckas obxacts 2 687 1,21 29 Ilensenckas o0macTh 142 1,29
Cpenﬂee 1o cyonexram 2594,9 30 Bnamumupckast o61acTb 142 1,29
Poccuiickoii Penepanuu
29 TBepcKast 061acTh 2418 1,09 Cpemnee no cybnexram | 0,
LenTpanbHoro ®O
Cpennee no cyobexkram
[0sKH0r0 ®O 2282,1 31 Kypranckas obmacts 130 1,18
30 CraBponoiabCKui Kpait 2194 0,99 32 ApxaHrenbckas 001acTh 130 1,18
31 Kypranckas obmacts 2128 0,96 33 Bomnoroackas o6iacTs 130 1,18
32 HBanosckas o0acTh 2126 0,96 Cpe)njee 1o cyon.exram 129.4
Poccuiickoii @egepanun
33 Ilenzenckas ob6macTb 2075 0,94 34 Hosropomckast o6mactp 129 1,17
34 KupoBckas o06nacth 2 057 0,93 35 TamOoBcKast 001aCTh 127 1,15
35 VIbHOBCKas 06MACTD 2046 0,92 36 Pecrybmmka Caxa 122 1,11
(SIkyTus)
36 Yamyprckas PecryOmuka 2012 0,91 37 3abaiikanbCKkuil Kpan 121 1,10
37 3abalikanbCKui Kpai 2 006 0,91 38 PecrryOmmka Bypsrus 121 1,10
Cpennee no cyobexkram 19226 39 Uysarickas Pecny0Omnuka - 119 1,08
Cesepo-3anagnoro @O YyBamus
38 TamOoBckast 061acTh 1918 0,87 40 r. Cankr-IletepOypr 118 1,07
39 Pecriybmmka Caxa 1882 0,85 41 VIbAHOBCKas 061acTh 114 1,03
(SIkyTus)
40 Junenkas o6iacTsb 1 807 0,82 42 Kany»xckas 061acthb 112 1,02
Cpeanee no cyobexkram
41 Tynbckast 0b1acTs 1 801 0,81 IOmnoro ®O 110,8
42 Amypckast 061acTh 1754 0,79 43 PsizaHckast obnmacth 110 1,00
Cpennee no cyobexkram
43 Bpsiackas o6macth 1736 0,78 Cepepo-3anainoro ®O 101,1
Cpennee no cydnextam | 45, g 44 Tymbekas 061acT 100 | 091
JlanbHeBOCTOUYHOTO PO
44 Benroponckas o6macTb 1730 0,78 45 AcTpaxaHckas 00J1acTbh 100 0,91
45 ApxanHrenbckas 001acTh 1714 0,77 Cpenuee no cyon.exram 86,9
JanbHeBocTounoro ®O
46 Pecny6mnuka Kpsim 1714 0,77 46 Jlunenxast o6nactb 86 0,78
47 PecnyOnuka Bypsrus 1702 0,77 47 Awmypckast 001acTh 85 0,77
48 Mypwmarckas o6acTs 1668 | 0,75 4y | Xaure-Mancuiickuii agt. | ) 0,74
okpyr - FOrpa
49 Bomoroackas o6nacts 1 664 0,75 49 Benroponckas o6macTb 81 0,73




Koa-Bo

Tlorn6.10

PeiiTunr Cyobext PO MOKapoB, )j[(();m, PeiiTunr Cyobekt PO Jojei, )j[(();m,
el. ° Yell. °
so | lysamekad PeenyOmmka- | oy0 | gy 50 Crappomomscxaii kpaii 80 0,73
Uysarmus
51 Ps3anckas o0nacTb 1519 0,69 51 Kypckas obmacth 80 0,73
52 SApocnaBckas 06macTb 1491 0,67 52 Pecnry6imka MopmoBus 79 0,72
53 Kamy»xckas ob6macts 1472 0,67 53 MBanoBcKkas 061acThb 78 0,71
54 AcTpaxaHckas 00J1acTh 1468 0,66 54 Bpsiackas ob6nacth 77 0,70
55 Kypcxkast obnactb 1435 0,65 55 Pecny6nuka Kpeim 77 0,70
56 Tomckast obnacTh 1422 0,64 56 Pecnybimka Komu 74 0,67
57 Hosroponckast o6mactp 1414 0,64 57 OprnoBckas 001acTe 72 0,65
58 Pecny6mka MopaoBus 1362 0,62 58 Pecny6imka Kapenns 70 0,63
59 Pecniy6nuka Jlarectan 1330 0,60 59 IIckoBckas 00acTh 69 0,63
60 Pecniyonuka Kapenus 1307 0,59 60 Slpocnasckas 00nacTb 69 0,63
61 CMmoseHckas 001acThb 1305 0,59 61 Tomckas o6macThb 67 0,61
62 Pecrry6mnuka Xakacus 1226 0,55 62 CMmoneHckas 001acTh 63 0,57
63 TIcxoBckast 061acThb 1204 0,54 63 Pecny0inka Xakacus 60 0,54
64 Pecnyonuka Komu 1149 0,52 64 Pecniy6iinka Mapwuii D71 52 0,47
65 YeueHckas Pecrrybnmka 1103 0,50 65 Kocrpomckas obiacTb 45 0,41
66 CaxanuHCcKas 00J1acTh 1 088 0,49 66 CaxanuHcKasi 00J1acTh 43 0,39
67 OpioBexas oGnacTs 1051 | 047 67 #Amano-Heneuit asr. 41 0,37
OKpYT
68 Pecrry6imka Mapwii On 1 006 0,45 68 Pecniy6nnka Jlarectan 31 0,28
69 Koctpomckas o0macth 954 0,43 69 Kammmurpanckas 28 0,25
00macTh
Cpennee no cydobekram
Cesepo-KaBka3sckoro 899,3 70 Kamuarckuii kpait 27 0,24
[ ]0)
70 Kamuuurrpanckas 871 0,39 7 Epeiickan asT. 061acT 25 0,23
o0macTh
71 Kabapmuo-bankapexas 771 0,35 7 Pecrry6immxa Trma 23 0,21
Pecrybinka
. CpenHee 1o cyobexram
72 Hmano-Heneuuit asr. 739 0,33 CeBepo-KaBka3ckoro 20,4
OKpyT
L0J0)
73 Pecry6mmka TeiBa 569 0,26 73 MypmaHcKast 00JIacTh 20 0,18
74 Kamuarckuii kpait 514 0,23 74 Maraganckas 001acTh 20 0,18
75 Pecny6iinka Anpirest 500 0,23 75 PecniyOnuka Anrait 17 0,15
76 Epeiickan aT. 061acTs 495 0,22 76 Kabapmuo-bancapexas 16 0,15
Pecnybinka

77 PecriyOnuka Anrait 450 0,20 77 r. CeBacTormomnn 12 0,11
78 Pecny6mika Cesepras 435 0,20 78 Pecry6imika Apires 10 0,09

Ocetns - Ananus




KoJ-Bo Toas IMorudao Toas
PeiiTunr Cyobext PO MOKapoB, o > | PeitTuHr Cyobekt PO Jojei, % i
el. ’ YeJl. ’
79 Marananckas 00J1acTh 406 0,18 79 UyKOTCKUIA aBT. OKpPYT 10 0,09
80 r. CeBacTormomns 367 0,17 80 UYeuenckas PecniyOimka 6 0,05
81 Pecny6imka Marymerns 283 0,13 81 Pecny6imka Marymerns 5 0,05
82 Pecry6muka Kanmbixus 268 0,12 82 Pecnybumuka Ceepras 4 0,04
Ocertus - Ananust
83 Kapauaeso-Hepxeccias 179 0,08 83 Pecry6umka Kanubixus 2 0,02
PecnryOinka
84 Henenxuii aBT. OKpyT 79 0,04 84 Heneuxuii aBT. OKpyT 2 0,02
85 UyKOTCKHif aBT. OKPYT 75 0,03 85 Kapauaeso-epieccias 1 0,01
Pecnybinka
Tabauna 2
Pacnpenesienue 3Ha4eHunil nokasaresjaed 00CTAHOBKHU C MOKapaMH,
npousomenmumu B Poccuiickoii @enepanun B mepuoa 2016-2021 roxos
B 3/1aHUAX, COOPYKCHUAX OﬁmeCTBeHHOFO Ha3HA4YCHUs,
HCTOYHUKOM BOZHMKHOBEHHSI KOTOPBIX SIBJISIJIOCH JJIEKTPOOOOpPYI0BaHUE,
no cyobexkram Poccuiickoii @egepanun
Kou-Bo Toas Iloru6ao Toas
PeiiTunr CyobexT PO 110KaPOB, o > | PeiiTuHT Cy0bekT PO Jmwojaei, o ’
el ° qeJl. ’
1 r. MockBa 1 684 8,99 1 r. MockBa 12 14,12
2 MockoBckas 001acTh 896 4,78 2 MockoBckas 00J1acTh 10 11,76
3 r. Cankr-IlerepOypr 728 3,89 3 [Mpumopckwuii kpait 7 8,24
4 Kpacnomapckuii kpaii 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecmry6nuka bamkoprocran 561 3,00 5 HpxyTckas o0nacTp 5 5,88
6 Kpacunosipckuii kpaii 545 2,91 6 Owmckas obmacTb 5 5,88
7 HpxyTtckas obnacts 545 2,91 7 ActpaxaHckas 00J1acTh 4 4,71
8 Tlpmvopexeii Kkpai 520 2,78 8 #Amano-HeHCUKuH aBT. 3 3,53
OKpYT
9 UYensOuHckas 00J1acTh 509 2,72 9 Pecny6inka TeiBa 3 3,53
10 XabapoBckwii Kpaii 502 2,68 10 Kpacnosipckuii kpaii 2 2,35
11 HoBocubupckas obmacts 442 2,36 11 YensaOunckas 001acTh 2 2,35
12 Camapckas 0671acTh 399 2,13 12 HoBocubupckas o61acth 2 2,35
13 PocroBckast 001acTh 367 1,96 13 Pocrosckast 001acTh 2 2,35
14 Pecnybnmka Tatapcran 343 1,83 14 CapatoBckast 0011acTb 2 2,35
15 Xautei-Mancuickuii ar. 314 1,68 15 Huxeroposckas 0671acTh 2 2,35
okpyr - FOrpa
Cpennee no cyobexkram
16 CaparoBckas 00JacTh 309 1,65 Cubnpexoro ®O 1,8




Koa-Bo

ITorué.s0

PeiiTunr Cyobext PD MOKapOoB, I[(;m, PeiiTunr Cyobext PO Jnojei, I[(‘);m,
ell. ° yeJl. °
17 OMcKkast 061acTh 294 1,57 Cpennee no cyonexram 1,6
IlenTpanbuoro ®O
18 Huskeropozickas 061acTs 292 1,56 16 Pecrryomrxa 1 1,18
Bamkoprocran
19 Kemeposckas obaact, - 291 1,55 17 Xabaposckuii kpaii ! 1,18
Kysbacc
20 Bonrorpazckast odmacts 283 1,51 18 Camapckas o0macTb 1 1,18
Cpennee mo cydbexkTam
Cubupcxoro O 281,7 19 Bounrorpasckas 001acth 1 1,18
21 AnTaiickuii kpait 270 1,44 20 AnTaiickuii kpait 1 1,18
22 Ilepmckuii kpait 269 1,44 21 Ilepmckuii kpait 1 1,18
Cpennee mo cydobekTam 263.0 Cpennee mo cydobekTam 1.0
Ypauabckoro @O ’ Ypaubckoro @O ’

23 Boponexckas 005acTb 260 1,39 22 Boponexckas 001acTb 1 1,18
Cpennee nmo cydobexkTam 2542 Cpennee nmo cydobexkTam 1.0
HenTpanpuoro @O ’ I0:xH0ro ®O ’

24 TroMeHcKast 0671acTh 242 1,29 Cpennee “lf quﬁ"e"“‘M 1,0
25 Pecmry6mnuka Kpsim 241 1,29 23 CBepanoBckas 001acTh 1 1,18
Cpennee mo cydobekTam
TpuBomkcKoro GO 230,3 24 Awmypckast 001acTh 1 1,18
26 Pecniy6ninka Caxa (SIkyTus) 228 1,22 25 TBepckas 00J1aCTh 1 1,18
Cpennee mo cydobekTam
FOsnoro ®O 222,6 26 Bomoroackas o6inacts 1 1,18
Cpennee no cyobexram P® 218,9 27 VYibsiHOBCKast 00J1aCTh 1 1,18
27 CepanoBckas 001acTh 216 1,15 28 Benroponckas oomactp 1 1,18
28 Pecny6inka Jlarectan 211 1,13 29 Tam0oBcKkast 061acThb 1 1,18
29 CTaBponoIbCKUH Kpait 210 1,12 30 Psi3anckas o6sacThb 1 1,18
30 OpeHOyprekas 00J1acTb 207 1,11 31 Pecny6inka Komu 1 1,18
31 3abalikanbCckuil Kpai 190 1,01 32 Kocrpomckas obiacTb 1 1,18
Cpentiee o cyobexTam 186,4 33 r. CeBacTonons 1 1,18
JlanbHeBOoCcTOUHOTO DO
32 ApxaHrenbckas 001acTh 185 0,99 34 PecnyOnuka Marymerns 1 1,18
N Cpennee mo cydobekTam
33 SImano-Heneukuii aBT. okpyr 182 0,97 JaabHeBocTounoro ®O 0,8
34 Tomckas o6macTb 180 0,96 Cpennee no cyon.exram 0,6
Cesepo-3anagnoro ®O
Cpennee mo cyobekram
35 JlenuHTpagckas o0nacTh 177 0,95 TpuBokckoro PO 0,6
Cpennee no cyobexkram
36 Awmypckast 0051acTb 171 0,91 CeBepo-KaBka3zckoro 0,1
®0
Cpennee mo cydobekTam . .
Cebepo-3ananoro ®O 165,0 35 Kpacnonmapckwii kpaii 0 0
37 AcTtpaxaHckasi 001acTb 159 0,85 36 Pecniyonmka Tatapcran 0 0
38 Teepekas oGnacTh 154 0,82 37 | Xanme-Mancuiiciuii ar. 0 0

okpyr - FOrpa




10

Koa-Bo Toas IHoruomno Toas
PeiiTunr Cyobext PD MOKapOoB, % ’ | PeitTunr Cyobext PO Jnojei, % ’
ell. ° yeJl. °
Kemeposckas o0acTs -
39 PecniyOnmmka Bypsitus 154 0,82 38 Kys6ace 0 0
40 Kuposckast ob6macts 153 0,82 39 TromeHcKkast 00s1acTh 0 0
41 Yamyprckas PecryOmika 152 0,81 40 Pecmry6nuka Kpeim 0 0
42 Boiorojckas o061acTs 147 0,79 41 Pecrty6mixa Caxa 0 0
(Axytus)
43 Biagumupckas o6imactsb 147 0,79 42 Pecny6iinka Jlarectan 0 0
44 SpocnaBckas 001acTh 147 0,79 43 CTaBpONOILCKUHN Kpaii 0 0
45 Mypmanckas 001acTh 146 0,78 44 OpeHOyprckast 00J1acTb 0 0
46 Bpsiackas obnacTb 139 0,74 45 3abalkanbCKuil Kpan 0 0
47 VY psHOBCKas 007acTh 138 0,74 46 ApxaHrenbckas 001acTh 0 0
48 Ilen3enckas o0acTh 135 0,72 47 Tomckast 001acThb 0 0
49 benroponckast o6nactb 134 0,72 48 Jlenunrpasckas 001acTb 0 0
50 Yeuenckast Pecrrybnmka 127 0,68 49 Kuposckast ob6macth 0 0
51 CaxanmHcKas 001acTh 124 0,66 50 PecniyOmuka Bypstus 0 0
52 TamOoBckast 061acTh 124 0,66 51 Yamyprckas PecryOmmka 0 0
53 Pazanckas o6iacThb 118 0,63 52 Bnagumupckas 061acTh 0 0
54 Hysamekas PecriyGmuka - 116 0,62 53 MypMaHcKas 061acTh 0 0
Uysammms
55 Tynbckast oOnactb 115 0,61 54 SIpocnasckas 00nacTb 0 0
56 Kypranckas obmacts 114 0,61 55 Bpsiackas obnacTb 0 0
Cpennee no cybnexram 109.,4 56 ITensenckas ob0aacTh 0 0
CeBepo-KaBkasckoro ®O
57 Pecny6immka Kapenns 107 0,57 57 UYeuenckas PecyOnmka 0 0
58 PecnyGOnuka Xakacus 105 0,56 58 CaxanuHckast 0071acTh 0 0
59 JTurenkas o6acTh 103 0,55 59 Hysamckas Pecy6mka - 0 0
Uysarmmms
60 Pecnybinka Komu 101 0,54 60 Tynbckast obnactb 0 0
61 OpioBckas 00acTh 98 0,52 61 Kypranckas obnacts 0 0
62 Pecnry6imka TriBa 97 0,52 62 Pecny6immka Kapenms 0 0
63 Cmonenckast 061acTh 96 0,51 63 PecnyOnuka Xakacus 0 0
64 Kabapmuro-bamapckas 96 0,51 64 JIunienikas o06acTb 0 0
PecnyOinka
65 HBanoBckast 001acTh 96 0,51 65 OpnoBckas 001acTh 0 0
66 Kocrpomckas obiacTsb 96 0,51 66 CmMmoreHckas 00s1acTh 0 0
67 Kypekas 061acTs 94 0,50 67 Kabapmuno-banxapckas 0 0
Pecny6iinka

68 Kamuauarpanckas odmacts 92 0,49 68 WBanosckas o0mactb 0 0
69 Pecny0snka CeepHast 80 0,43 69 Kypckast obnacthb 0 0
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Koa-Bo Toas IHoru6no Toas
PeiiTunr Cyobext PD MOKapOoB, % ’ | PeitTunr Cyobext PO Jnojei, % ’
ell. ° yeJl. °
Ocerust - Ananus
70 Pecriy6umika Mapuii 911 76 0,41 70 Kannumsrpanckas 0 0
00mnacTb
71 Kanyxckas o6mactb 75 0,40 71 Pecniyomuia Cesepras 0 0
Ocertus - Ananus
72 Pecnry6imka MopmoBus 74 0,40 72 Pecnry6imka Mapwii D1 0 0
73 r. CeBacrormons 66 0,35 73 Kamy»xckas obmactb 0 0
74 Hogropoxckast o6nactb 62 0,33 74 Pecny6sinka MopaoBus 0 0
75 Kamuarckuii kpait 58 0,31 75 Hosroposckast o6nacts 0 0
76 [ckoBckas obnacts 54 0,29 76 Kamuarckuii kpait 0 0
77 Pecny6nmka Aurrait 48 0,26 77 IckoBckas obmacts 0 0
78 Pecny6iinka Anpirest 44 0,23 78 Pecny6ninka Anrait 0 0
79 Marananckasi 001acTh 44 0,23 79 PecniyOnuka Anpires 0 0
80 EBpeiickas aBT. o0nactb 41 0,22 80 Marananckasi 001acTb 0 0
81 PecnyOnmka Marymerns 31 0,17 81 Espetickas aBT. 001acTh 0 0
82 Pecrry6nuka Kanmeikus 22 0,12 82 Pecrry6nuka Kanmeikus 0 0
83 UyKOTCKHI aBT. OKPYT 18 0,10 83 UyKOTCKHI aBT. OKPYT 0 0
84 Henenxwuii aBT. okpyT 16 0,09 84 Henenxwuii aBT. okpyT 0 0
85 KapauaeBo-Uepkecckas 1 0,06 85 KapauaeBo-Uepkecckas 0 0
Pecnybinka Pecnybinka
C Y4€TOM HMHTCHCHUBHOI'O POCTAa SHCProBOOPYKCHHOCTHU HACCIICHUS, JKWUIIbIX N
O6Il[€CTBeHHBIX 3I[3HPII>1, TCHACHOWA II0 KOJHUYCCTBY «OJICKTPOTCXHUUYCCKUX)

M0KapoB, OYEBHUIHO, COXPAHUTCS TIPU CYIIECTBYIOIIEM IMOJOKECHUU TMOXKAPHOM
POPUIAKTHKU JIEKTPOYCTAHOBOK.
B Hacrosiiiiee Bpemsi CIOKMIIACh CUTYaIMsl, KOTJIa 3JEKTPOOOOPYIOBAHHE TIO

OO0JIbIIEH YacTh HUKEM HE 00CITYy)KMBAETCS U HE KOHTPOJIIMPYETCS C TOUKH 3PEHUS €ro

MOXKapHON  TpOoQUIAKTHKU. OJNEKTPUKH Ha  OO0BEKTaX  3aHUMAIOTCA  €ro

00CITy)KUBaHUEM WJIM PEMOHTOM, KOTJa YTO-TO BBIXOAMUT U3 CTpos. B 3Toil cBs3w,
OJIHUM W3 OCHOBHBIX BOIPOCOB SIBIISICTCA OpTaHHW3allds CHCTEMATHYECKOM
PO HUIAKTUKHY MOKAPOB OT JIEKTPOOOOPYIOBAHUS KUJIBIX U OOIIECTBEHHBIX 31aHUM
C IPUMEHEHUEM TEXHUYECKUX CPEJICTB.

B cootBerctBuM co cratbeii 4 TexHuueckoro perjaamenta TaMOXEHHOTO CO03a
(TP TC 004/2011),

HU3KOBOJIbTHOE O0OpY/JOBAaHHE JOJIKHO OBITH pa3pabOTaHO M M3TOTOBJICHO TaKUM

«O  0e30macHOCTH  HHU3KOBOJIBTHOIO  O00OpPYJOBaHUS»
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00pa3om, 4TOOBI MpHU MPUMEHEHUH €T0 M0 HA3HAYECHUIO U BBIMOJHEHUH TPEeOOBaHUI
K  MOHTaXy, OKCIUTyaTauud  (HUCMOJb30BAaHUIO),  XPAHEHUIO,  IEPEBO3KE
(TpaHCTIOPTUPOBAHUIO) M TEXHUYECKOMY OOCIY)XMBAaHUIO 3TO 000pYyIOBaHUE
o0ecreunBaio: OTCYTCTBHE HEIOMyCTUMOTO PHCKAa BO3HUKHOBEHHS TOBBIMICHHBIX
TEMIIepaTyp, IYTrOBbIX pa3psiioB WM H3IYyYEHUH, KOTOPbIE MOTYT MPUBECTH
K MOSIBJICHUIO ONMACHOCTEH, OTCYTCTBHME HEAOIYCTUMOIO PHCKa NpPH MEperpysKax,
aBapUNHBIX PEKUMAX M OTKa3aX, BHI3BIBAEMBIX BIMSHMEM BHEIIHUX M BHYTPECHHUX
BO3JICMCTBYIOIIUX  (akTopoB. Takke B  JAHHOM  CTaTbe  OMNpPENAEIICHO,
YTO HHU3KOBOJBTHOE OOOPYJIOBaHUE ITOJDKHO OBITH pa3pabOTaHO W HM3TOTOBIEHO
TakUM 00pa3oM, 4TOObI OHO HE SBJSUIOCH MCTOYHUKOM BO3HHMKHOBEHHS TOXKapa
B HOPMAJIBHBIX M aBAPUMHBIX YCIOBUSIX paOOTHI.

B  OonbumiMHCTBE  CcioydaeB, IOCJIE€  MOHTaxa, dJEKTPOOOOpyAOBaHHE
HE TIOABEpraeTcs MPOPUIAKTUYECKUM OCMOTpaM, TEXHHYECKOMY KOHTPOJIIO,
OOCITYy’)KMBaHUI0O M  PEMOHTHO-NIPEAYIPEAUTEIbHBIM  MeponpusaTusiM.  OJHaKo
CO BpEMEHEM C HHM NPOUCXOAST OTPULIATEIbHBIE HM3MEHEHUS. YXYJIICHHE
COCTOSIHUSI DJIEKTPOOOOPYAOBaHUS TPUBOJIUT K HEPAIMOHAIHHOMY HCIOJIb30BAHUIO
ANEKTPUYECKOW SHEPTHH W TOBBIIICHUIO YPOBHS IMOXKApHOW OMACHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CHUCTEMaTU3UPOBAHHOTO HAOIIOACHUSI.

B cootBercTBUN ¢ DenepanbHbiM 3akoHOM OT 21 nexabps 1994 r. Ne 69-03
«O moxapHO#l 0e30macHOCTH», MPOPUIAKTAKA TIOKAPOB — COBOKYMHOCTH
IIPCBEHTUBHBIX MEP, HAMPABICHHBIX Ha MUCKIIOUCHHUE BO3MOXKHOCTH BO3HHUKHOBCHHUS
M0’KapOB ¥ OTPAHUYCHHUE UX TTOCIICCTBUN.

[Tox cucremoii npodUIAKTUKN TOKAPHOM OMACHOCTU 3JIEKTPOOOOPYAOBAHMS
KWIBIX W OOIIECTBEHHBIX 3/JaHUM TIOHMMAIOTCS PErYJSpHBIC, BBIMOIHSIEMBIC
o 3aJIaHHOM nmporpamme HAOJTIOICHMUSI 3a AKCILTyaTHPYEMBIM
AIEKTPOOOOPYIOBAHUEM, TO3BOJISIIOLIIME ONPENEIATh €ro (PaKTUYECKOE COCTOSIHHE,
OPOUCXOMSIINE B HEM TPOIECCHl M TPOTHO3UPOBATH W3MEHEHUE COCTOSHUS
1O/ BIMSIHUEM pa3iudHbIX (hakTopoB. Takue HaOMIO/IEHHUS HEOOXOIUMBI, B MEPBYIO
ouepeib, IS AIEKTPOOOOPYI0BaHUS OOBEKTOB C MACCOBBIM MPEOBIBAHUEM JIFOJICH.

[ToskapHast 6e30MacHOCTh, OOBEKTOB PA3IMYHOTO HA3HAYCHUS B 3HAYUTEIHHOU
CTENEHU OIpPEAeNIeTCS COCTOSIHUEM 3KCIUIyaTUPYEMOIO 3JIEKTPOOOOPYI0BaHHUS

1 3JIEKTPOYCTAHOBOK.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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OCHOBHBIM  HampaBjieHHUEM B  OOECIEYEHUU TMOXKApHOW Oe30macHOCTH
AKCIUTYyaTUPYEMOr0 3JIEKTPOOOOPYNOBAaHUS SIBJISETCA MaKCUMaJIbHO BO3MOYKHOE
CHIDKEHHME BEPOSTHOCTH BO3HMKHOBEHHS I0Kapa OT JJIEKTPOYCTAaHOBOK B IE€JIOM
Y OT OTJEJIBHBIX JJIEKTPUYECKHUX U3/IEIIHMN.

TaMm, r1e €cTb KOHTaKTHBIE COEAUHEHHUs B DJIEKTPOCETSX, MPOLECC OKUCIIEHUS
METANIMYECKUX TOBEPXHOCTEH DJIEKTPOKOHTAKTOB U  MOSBIEHUS Je(PEKTOB
HEIpepbIBEH. be3 0CTaTOYHOM TEXHUYECKOM OCHAIEHHOCTH M IMOATOTOBJIIEHHOIO
nepcoHasia B OOJIBIIMHCTBE CIIy4aeB HEHCIPABHOCTH BJIEKTPOOOOPYIOBAHMSI MOMKHO
OOHAPYXHUTh TOJBKO MO XapaKTEPHOMY 3amaxy WM OOYIJIEHHOW 3JIEKTPOU3OISIIHH,
YTO XapaKTEPHO ISl aBapUIHBIX 1€PEKTOB YK€ Ha M0KapOONacHOU CTauu.

Bo3HukHOBeHUE NEePEKTOB 3JIEKTPUUYECKUX LEMEd U AIEKTPOOOOPYIOBaHUS —
3TO €CTECTBEHHBII Ipolecc, K KOTOPOMY HEO0OXOIUMO OBITh TOTOBBIMHU U KOTOPOE
HEO0OXO0IMMO TIPEAYIIPEKAATH 3a0J1arOBPEMEHHO.

B Hacrosmee Bpems MOSBUIMCH HOBBIE TEXHUYECKHUE CPEACTBA, MO3BOJIAIOIINE
BBIBECTH MNPOQUIAKTUKY TIOKAapOB  OT  3JIEKTPOOOOPYAOBAHMS B  SKHIIBIX
Y OOLIECTBEHHBIX 3/IaHUSX HAa HOBBII YPOBEHB.

K oOcnyxuBaHUIO 3JEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaJIM(ULMPOBAHHBIE
CIICIMAINCTBI, HMMEIOIIME Tpynmy 1o 23jekTpode3onacHocty He Huxke I,
NOATBEPKACHHYIO COOTBETCTBYIOIUM YJOCTOBEPEHUEM.

OOcnenoBaHue  BJIEKTPOYCTAHOBOK — JOJDKHO — MPOM3BOAUTHCS  COBMECTHO
C  KBaIM(QUUUPOBAHHBIM  TMEPCOHAIOM  3JEKTPOTEXHUYECKOTO  XO34IiCTBa,

OTBCTCTBCHHBLIM 3a O6CJIy}KI/IBaHI/I€ 3JICKTpOO60py,IIOBaHI/UI 3JaHuA.
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1. O0sacTh NpUMEeHeHust

Hactosamme MeTtoauueckue peKOMEHIALUMU ONPEAEIAOT OOIIMe MOJIO0XKEHUS
10 OpraHu3ai MPOPUIAKTAKH TOXKAPOB OT JIIEKTPOOOOPYIOBAHUS B KHIIBIX
Y OOLIECTBEHHBIX 3IaHUSIX C IPUMEHEHNEM TEXHUYECKUX CPEJICTB.

Hacrosmue METOIUYECKUE pPEKOMEHAAIUN IpeaHa3HAYECHBI
JUIs MCIOJIHUTEIBHBIX OpraHoB cyObekToB Poccuiickoii ®enepaiuu, opraHos
MECTHOTO CaMOYIIPaBJICHUS, OpraHU3alluid MO peaju3aluy MOJHOMOYHM B 00iacTu
MO’KapHOM 0e30MMacHOCTH, a Takke COOCTBEHHHKOB (apEHIATOPOB) JKHUIIBIX JIOMOB
(kBapTHD).

OCHOBHBIMM 3a/lauaMU HCTIOJHUTEIIBHBIX OpraHoB cyOBekToB Poccuiickoii
depneparumy, OpraHoB MECTHOTO caMOyIpaBJICHUS, OpraHu3alui,
Mo MPOPUIAKTUKE TMOXKAPOB B KHUIbE, SBIAIOTCS OOyUYE€HHE HACEICHHUS Mepam
MoKapHOW 0e30MacHOCTH, OCHOBaM IOXapoOe30MacHOr0 TMOBEACHHS, a TaKxKe
UH(OPMUPOBAHKE HACEIEHUS O MEPAX MOKAPHON 0€30MACHOCTH.

Hacrosimue  meTonuyeckue pEeKOMEHJIAUU MOTYT  ObITh  IMPUMEHEHBI
cOOCTBEHHMKAaMU JIOMOB (KBapTHpP) W apeHJaTopamMu MOMEIICHUN sl TMPOBEICHUS
CaMOCTOSATENIbHOM TIEPBUYHONM OIEHKH COCTOSHUS TOKapHOW  0€30MacHOCTH
HKCIUTYaTUPYEMOTO 3IEKTPOOOOPYA0BaAHUSI.

B Hactrosammx MeTtoguyecknx peKOMEHAAUAX MOl TEXHUYECKUMU CPEACTBAMHU
NpOUIAKTUKY TMOXKApOB MOHUMAIOTCS amnmaparhl 3alIUThl 3JIEKTPUUYECKUX IIEeMei,
TEIJIOBU3UOHHAS INarHOCTUKA, TEPMOMHANKATOPBI U TEPMOCHCTEMBI.

Hacrosdmue MeTtonuyeckue peKOMEHAALMU HE SABIIOTCA  PYyKOBOJCTBOM
10 NPOEKTUPOBAHHMIO 3JEKTPOYCTAHOBOK 3JaHUMM W  MOHTAaXY anmnaparoB
JJEKTPUYECKOM 3aIUTHI U APYTUX TEXHUYECKUX CPEACTB.

[IpoeKkTHpOBAHUE M MOHTAX DJEKTPOYCTAHOBOK 3JaHUN JOJIKEH MPOBOIAUTHCA
B COOTBETCTBUU C ACHCTBYIOIIMMU HOPMATUBHBIMU JOKYMEHTAMH.

Hacrosimue wmeroguueckne peKOMEHJAUMU HE SBIKOTCS HOPMATUBHBIM

JOKYMCHTOM.
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2. OCHOBHBIE YJIEKTPOTEXHHMYECKHE NPUYUHBI I10KAPOB
OT 3JIEKTPOOOOPYAOBAHMS

[ToxxapHasi ©e30MacHOCTh OOBEKTOB Pa3IMYHOIO HA3HAYEHHS, B TOM YHUCIIE
KWIbBIX M OOIIECTBEHHBIX 3JaHUA B 3HAYUTEIBHOM CTENEHU OIpelesieTcs
COCTOSIHHEM 3KCIUTYyaTUPYEMOI0 3JEKTPOOOOPYAOBAHMS U SJIEKTPOYCTAHOBOK.

3HaHWE TEXHUYECKUX MPUYMH TOXKAPOB OT 3JEKTPOYCTAaHOBOK IIO3BOJISIET
OpraHu3oBaTh YQPEKTUBHYIO CUCTEMY MOKAPHO-TPOOUIAKTUUECKIX MEPOTIPUSITHH.

K mpuurHaMm noxapoB JIEKTPOTEXHUYECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMBIKAHHE;

- Ieperpy3Ka JIEKTPUUECKUX LEIeN;

- 00JIBIIOE NEPEXOTHOE CONIPOTUBIICHHUE;

- ICKpPEHHUE;

- DJIEKTpUYECKas Ayra;

- IIEpEHAIPSKEHUE JIIEKTPUUECKON CETH.

Kpome Toro, HeoOX0IMMO YUYUTBIBaTh, UYTO MEPEHANPSIKEHUE DIEKTPUUECKON
ceTH, OOJbIIOE MEPEXOJHOE CONPOTHUBICHHE M IMEpPErpy3Ka LENU MOXKET MPUBECTH
K KOPOTKOMY 3aMbIKAHUIO, BO3HHUKHOBEHHUIO JJIEKTPUUYECKOW IyTH, U HA0OOpPOT,
KOPOTKOE 3aMbIKAaHUE MOXXET IPUBECTH K MEPErpy3Ke IIEKTPUUYECKON CETH,
K UCKPEHMIO, 00pa30BaHUIO 3JIEKTPUUECKON JIyTH, K MEPEXOAy JIEKTPHUUECKOro TOKa
Ha METAJUINYECKHUE 3a3€MJICHHbBIE KOHCTPYKLMH U T.1. [3].

To ecTh, OJHM aBapHilHbIE PEXKHUMBI, MOTYT MEPEXOAUTH B JIpyrue Oosee

OITaCHBIC OTHOCHUTCIIbHO BO3MOKXHOCTH BO3ZHHUKHOBCHUA IIOXKAPOB.

Kopomkoe 3amvikanue

Cpean TOpUYMH MOXApOB  BJIEKTPOTEXHUYECKOTO XapakTepa KOPOTKOE
3aMbIKaHHUE SIBJISIETCSI CaMbIM PacIpOCTPAHEHHBIM, XOTSI HEPEJKO OHO MOKET ObITh
U CJIEJICTBHEM KaKON-1100 APYyroi aBapuiHON CUTyallud B 3JIEKTPUUYECKOM LIeTH.

KopoTrkoe 3aMblkaHMe€ B DJJIEKTPUYECKHX LEMSAX MOXKET BO3HUKHYTh
B pe3yJIbTaTe 3aMbIKaHUS MeXay ()a30BbIM U HYJIEBBIM MPOBOJHUKAMHU, 3aMbIKaHUs
¢ha30BOTr0 MPOBOTHUKA HA «3eMITEO» [3].

NHbpIMM  cllOBaMHM, KOPOTKOE 3aMBIKAHME BO3HHMKAET IIPU COCIWHEHUH
3JEKTPUYECKUX MPOBOAOB C HAPYLICHHOW M30JSALHEN, CONPUKOCHOBEHUHU MPOBOJOB

C MCTAJUNIMYCCKUMH 3a3CMJICHHBIMHU KOHCTPYKIUAMUA SIIaHI/Iﬁ H COOPYKCHHU,
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NONAJaHWA Ha OrOJIEHHBIE IPOBOJAA NOCTOPOHHHUX METAILNIMYECKUX IIPEAMETOB,
npoboe OOyrjaeHHOW WM HapyLIEHHOW HW30JSIMM  NPOBOJOB M JIPYIHX
IIEKTPOYCTAHOBOYHBIX U3/IEIIHMN.

IIpr KOpPOTKOM 3aMBIKAHMM MTIHOBEHHO MHOTOKPATHO YBEIMYMBACTCS CHUJIA
TOKA B LIEIH, IPOMCXOANT 3HAYNUTEIBHOE BBIJICIICHUE TEIUIA, 3HAYUTEIIBHO BO3PACTAET
TEMIIEPATypa TOKONPOBOIAIIMX KW, YTO MNPHUBOJMUT K PACIUIABICHHUIO H3O0JISILUU
AJIEKTPUYECKUX INIPOBOJOB M Kabened M €€ MOocCienylolleMy BOCIIIAMEHEHHUIO.
Koporkoe 3amMblkaHue, Kak NpPaBUIIO, COIPOBOXKIAETCA XJONKOM, pacCIUIaBICHUEM
MeTajyla MPOBOJHHUKOB M BBIOPOCOM PpACKAJIEHHBIX YACTHUIl M3 30HBI KOPOTKOIO
3aMBIKaHHUSI C MOCJIETYIOIINM BOCIUIAMEHEHUEM OKPYKAIOIINX IPEAMETOB.

Haubonee pacnpocTpaHeHHbIE MPUYHMHBI, MO KOTOPHIM MOKET MPOU30NTH
KOPOTKOE 3aMbIKaHME€ B KBapTHpEe, JOME, OOLIECTBEHHBIX 3JaHUSAX — ITO
NOBpeXAeHue wu3oauuu. [loBpexaeHue H30JUM  Yale BCEro IPOUCXOIUT
B MecCTax, I/ie MmpoBoja meperubarorca. Takxke K MOBPEKICHUIO U3OJSAIMA MOXKET
IPUBECTU MEPEKPYYMBAHUE MPOBOAOB, CrMOAHHME IMPOBOJOB MOJ OCTPBIM YTJIOM,
NOBPEXKJEHUE W30JALMM TPOBOJAOB NPH TNPOBEIEHUU PEMOHTHBIX pador [4].
M3omanno MOTyT INOBpPEAUTh IPBI3YHbl WM JOMAIlHWE >XUBOTHbIC. Eme oaHa
IIpUYMHA KOPOTKHMX 3aMbIKAHMM — IIEpEerpeB H, Kak CIEICTBUE, pa3pyLICHUE
W30JIALMH.

HNcrouyHnkamMy 3aXKWraHdsT TPU KOPOTKUX 3AMBIKAHHUSX MOTYT SIBISATHCS
packaneHHble (ropsllMe) 4YacTULbl M Kallli MeTajula Mpu  paciulaBiIeHUU
B aBapuUHHBIX peXUMax KW TMPOBOJOB (Kabeyell) WM MpU pa3pyLICHUH

AIEKTPOIPUOOPOB.

Ilepezpy3ka 3nekmpuueckux cemei

CoBpeMeHHbBIE KBApTHUPBI W JIOMA HACBIIIEHBI MHOYKECTBOM JJIEKTPHUUYECKUX
npubopoB. YacToll NpUYMHON BO3HUKHOBEHHUS IIOXKAPOB SBISIETCA IEperpy3Ka
AJIEKTPOCETEMN.

[Ieperpy3koi Ha3bIBAETCS TAKOE SIBJIEHUE, IPU KOTOPOM B JJIEKTPUUECKOU CETH
BO3HHUKAIOT TOKOBBIE HArpy3KH, MPEBBIIIAIOIINE JUTUTENBHO IOy CTUMBIE.

Haunbonee wyacToili NPUYMHON, BBI3BIBAIOIIEH MEPErpy3Ky dSIEKTPUUYECKUX
Henen B JKUIIbIX U OOIIECTBEHHBIX 3[JaHUSX, SBIISICTCS BKIIOYEHUE B DJIEKTPUUYECKYIO

CeTh HE MPEITYCMOTPEHHBIX PAacueTOM MOIIHBIX MOTPEeOUTENCH IJESKTPOIHEPTHUH HITH
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BKJIIOYEHUE B OJIHY PO3ETKYy HECKOJIbKO OBITOBBIX MPUOOPOB OOIBIION MOITHOCTH
OJIHOBPEMEHHO.

B pesynbrare mneperpy3ku MpOBOJIa HArpeBaIOTCS, BBIAENSAETCA OO0JbIIOE
KOJIMYECTBO TEIJIa, MOTYT IJIABUTHCS KUJIbI IPOBOJIOB — 3TO MOXET CTaTh MPUUNHOM

KOPOTKOI'O 3aMBbIKaHM1, BOBHUKAIOT HCKPBI U KaK CICACTBUC ITOXKap [5]

bonvwoe nepexoonoe conpomuenenue (n10xoi KOHMAKH)

Bonpmoe mepexomHOe COMPOTHUBICHHWE — O3TO CONPOTUBICHHWE YYacTKa
AIEKTPUYSCKOM TIEeNmu B MECTE COCIMHCHHUS OTACIBHBIX DJEMEHTOB (MecTa
COCAMHEHUs] TPOBOJIOB, TOJCOCIWHEHHUS HMX K JJICKTPONPUEMHHMKAM, KOHTAKTHBIM
3JIEMEHTaM M T.I1.) B KOTOPBIX, IIPH HEMPAaBUILHOM HMX HCIOJHCHUH, COMPOTHUBIICHHUEC
BBIIIIC 110 CPABHEHHUIO C COMPOTUBIICHUEM AJICKTPUYECCKON IEMH JI0 3THX yYaCTKOB H
nociie Hux [3].

HawnGonee gacto Gosbiiue Iepexo HbIe COMPOTUBICHUSI BOZHUKAIOT B MECTax
COCIMHEHMsSI TPOBOJIOB MEXIYy CO0O0#, KOrJga BMECTO TMalKH, CBAPKU, OMPECCOBKH
WM 32KUMOB TOJ OOJITBI IPUMEHSIIOTCS CKPYTKH IPOBOAOB (OCOOEHHO oOIacHa
CKpPYTKa IPOBOJIOB C aJTIOMUHUEBBIMU U METHBIMH KHJIAMH ), B MECTaX MOIKIFOUCHHUS
NPOBOJIOB K ammaparaM 0e3 CIeNUadbHbIX 3aKUMOB W  HAaKOHCYHHKOB,
B BBIKJIFOYATENISAX, INTETICEIbHBIX pa3beMax (po3eTKax, BWJIKAaX) Ha KOHTAKTHBIX
dJIeMEHTaX NP CHIDKCHUH TPHIAraeMbIX TS BKIIOUCHUS YCUIIUH, HETOBKIIFOUCHHS,
MOJATOPAaHUS W T.M., B MECTaX KOHTAKTOB, BBIMOJTHEHHBIX C IMOMOIIBIO PE3bOOBBIX
COCAMHEHUH B AJICKTPOOOOPYIOBAaHUH, B KOTOPOM B IIporiecce padoThl MPOU30IILIO
ocJiabJieHrEe KOHTAKTAa.

HermocpencTBeHHBIM HCTOYHHUKOM 3a)KUTAHUS B OTOM CiIydae MOTYT OBITh:
AJIEMEHTBI DJICKTPOYCTAHOBOK, HArpeThle JO0 BBICOKOW TeMITepaTyphl TEILIOM,
BBIJICICHHBIM ~ JJICKTPUYECKUM TOKOM B MecTe OONBIIOrO  TEPEXOJTHOTO
COTIPOTUBJICHUS;  JJCKTPUYECKUE  HMCKPhl WM  YAaCTHIBI  PACIUIABICHHOTO
U HAKaJEHHOIO0 MeTajlla, BO3HHUKAIOIIHNE B MECTE «INIOXOr0» JJICKTPUUYSCKOTO
KOHTAKTa.

Kpome Toro, 00jbII0€ MEpEeX0HOEC COMPOTHBICHUE MOXKET OBITh HMPHYMHOMN

BO3HUKHOBCHHA KOPOTKOI'O 3aMBIKAHMA.

Hckpenue (0yz060it npoooit)
Uckpenue (ayroBoii mpoOoil) B AJIEKTPOYCTAaHOBKaX — 3TO BechbMa

pacnpocTpaHEHHOE SIBICHUE U MPOUCXOIUT KaK MPU HOPMAIBHON paboTe OTIACIbHBIX
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NOTpPEOUTENICN DSIEKTPUUECKONM DSHEPruM, 4dalle BCEro MPUOOPOB HMEIOUIUX
KOJUIEKTOPHBIN 3JIEKTPOJIBUTATENIb MPU HEIJIOTHOM MPUJIETAHUM K HUM IIETOK, TaK
U B aBapuilHOM pexuMe paboThl 3JIEKTPONPUOOPOB, B MECTaX HEKAYECTBEHHOIO
NPUCOCIWHEHUS  TPOBOJAOB K  TOTPEOUTENSIM  DJIGKTPUUECKOW  DHEPruH,
IPU  CONPUKOCHOBEHHWU OTACIBbHBIX YYaCTKOB IPOBOJOB MEXKIy COO00N wWiH
C 3a3€MJICHHBIMU KOHCTPYKLIMSAMHU U T.1. [3].

[Ipy wucKkpeHUM TPOUCXOAUT OOpa30BaHME HCTOYHUKOB  3aKHUTaHUS,
00J1aTaloIINX SHEPrUeH U TeMIepaTypoi T0CTaTOYHBIX ISl BOCIUIAMEHEHUSI MHOTHUX
TOPIOYMX BEIIECTB U MATEPUAIIOB.

HckpoBoit pa3psii MOKET 00pa3oBBIBATHCS MPHU H3IIOME KWIbl Kabens u3-3a
YCTAJIOCTU METajljla, pa3pblBa MPOBOJHUKA NPH YPE3MEPHOM PACTSHKCHUU Kabes,
a1M00 MpU TOBPEKIECHUHU JKUIIBI TIOCTOPOHHUM MpeaMeToM. B MOBpexIEHHON Kue
BO3HHMKAET Majblii 3a30p, MpoOuUBaeMblii pabO4YMM HAMpPSHKEHUEM, IO3TOMY TOK
0 TaKOMy KaOeJllo MPOoJI0HKaeT MPOTEeKaTh, U OCTAETCs OJM30K K HOMUHAJIBLHOMY
3HA4YeHUI0. B  3a3ope BO3HMKAET AYrOBOM paspsn, CONPOBOXKAAIOIIANCS
WHTEHCUBHBIM BBIJICICHUEM TEIJIa, YTO MPUBOAUT K AaJbHEHIIEMY pa3pylICHUIO

HN30JIAA0UHN KaOeJIsd ¥ ero BO3TOpPaHHIO.

Inekmpuueckan oy2a

DnekTpuyeckas ayra oopasyercs B pe3yJbTaTe yCTOMYUBOIO AJIEKTPUUECKOTO
paspsa MEXIy IBYMS METALIMYECKUMH JJIEMEHTAMH JJIEKTPUUYECKOM YCTaHOBKH,
UMEIOIMMH pa3Hble NOTEHIHANBI. B 3ekTpruecKoi a1yre MpoUCXOAUT UHTEHCUBHAS
MOHM3alMs ra30BOr0 IMPOMEKYTKa, IUIaBIEHUE M ropeHue Meramia. Kpome Toro,
MPOUCXOUT HMHTECHCUBHOE pa3OphI3TMBAHUE pPACIUIABICHHBIX YaCTHUI[ MeTaslia,
UMEIOIIKUX OOJIBIION 3amac TEIUIOBOM HHEPruu, KOTOpbIE IMomajasi Ha TOprOYHe
Marepuaibl, MOTYT 3aXKeub HX. OJJEKTpUYECKas Jyra HMEET OYEHb BBICOKYIO
temrepatypy (1500-4000 °C) u MOXeT BOCIUIAMEHUTb MPAKTHUYECKU OO0
TOpPIOYMI Marepual, CONPUKACAsACh C HUM HEMOCPEACTBEHHO, a TAKXKE IMOCPEACTBOM
JYYUCTOMN TEIUIOTHL.

YcerounBas — JJIEKTpUYECKas  Jyra HMHOTAA  MOXET  BO3HHMKATh B
anekTporpoBoax. [Ipu ayekTpuyeckol Ayre mo HEemnsM MPOTEKat0T TOKU KOPOTKOIO
3ambikaHusl. [ToaToMy npu oOpa3oBaHUM JIEKTPUUECKON TYTH B aBAPUINHOM PEXHUME
B 2JICKTPUYECKOMN LEMU BO3HUKAIOT BTOpUUYHBIE (TOOOYHBIE) SIBJICHUS, XapaKTepHbIC

JUIT KOPOTKOIO 3aMblKaHus. B cilyyasx, He NpeayCMOTPEHHBIX HOPMAaJIbHBIM



19

PEKUMOM 3KCIUTyaTalluy 3JIEKTPOYCTAHOBOK, BOZHUKHOBEHHME 3JIEKTPUUYECKON TyTH

Yauie BCEro NPOUCXOAUT IIPU KOPOTKOM 3aMbIKaHMH [3].

Ilepenanpsasicenue 6 31eKmpuuecKkoul yenu

IlepenanpspkeHME MOXKET BO3HHUKAaTh: IIPU  KOPOTKUX 3aMbIKaHUAX; IPU
IOMAaJJaHUN «BBICOKOTO» HANpSKEHUs] HAa HU3KOBOJBTHBIE CETH; MPU TI'PO30BBIX
paspsiiax; JEKTPOMAarHUTHOW MHIYKUIWHU U Ap.

[ToxxapHass ONacHOCTb MEpPEHAIpPSKEHUsI, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBHUM, MOXET TMPOSBIATBCA B  CIEAYIOIIEM: TMOBBIILIEHHUH BEPOSTHOCTH
BO3HMKHOBEHUS KOPOTKOI'O 3aMbIKaHHS; YBEJIWYEHUUM TOKOBOW HAarpy3kud Ha
OTJENBHBIX Y4YaCTKaxX »JJEKTPUYECKOM LENu M BO3MOXKHOCTH BO3HUKHOBEHHS
HEeperpy3Ku; MOBBIIIEHUH TEIJIOBBIACIECHUS B 3JIEKTPOHATPEBATENIbHBIX YCTPONUCTBAX;
HOBBILIEHUH BEPOSITHOCTH BO3HUKHOBEHUS aBapUHUHBIX PEKUMOB B AJIEKTPONIpUOOpax
[3].

Henpagunvnaa 3Kkcnayamayus, KOHCMPYKMUGHbIE HEOOCMAMKU U
HeUCnPagHoCmu 3J1eKmpou30eauil

[locxapHast ©e30MacHOCTb  3JEKTPUUYECKHUX TMPUOOPOB  HampaBieHa Ha
o0ecrnieueHre NMPakTUYeCKOW HEBO3MOXKHOCTHU 3aropaHusi, Kak camoro u3ienus, Tak u
OKpyXKaroIlel ero cpeipl, YTO JOJDKHO 0O0ecrneduBaTbCsl  KOHCTPYKIMEH
ANEKTPONpUOOpa, BBHIOOPOM  KOMIUICKTYIOUIMX U3JEIMH U MaTEepHalioB  C
TEMIIEpaTypHbIMU XapaKTEPUCTUKAMH, COOTBETCTBYIOIIUMH TEIJIOBOMY PEXKUMY
pabotel. Ilpu 3TOM  XapakTEpUCTUKaMH  M0XapoOE30NaCHOCTH  SIBISIETCS
COOTBETCTBUE TEMIIEpaTypbl Ha OCHOBHBIX 3JIEMEHTAaX JJIEKTPUUECKOro MpHubdopa
JIOMTYCTUMBIM 3HAYEHHSIM, KaK B paboueM, TaK U B aBApUHHOM PEXUME €ro padoThl.

BoO3HUKHOBEHHE TMOXapoB OT 3JIEKTPUUECKUX MPUOOPOB MOXKET OBITh
OOyCJIOBIEHO:  KOHCTPYKTMBHBIMM  HEJOCTAaTKaM{,  HapylIEHUEM  IPaBHUII
JKCIUTyaTallii; HEKaYyeCTBEHHbIM JHeprocHabkeHueM (pe3KUMH KoJIeOaHUSAMHU
HANpsDKEHUS] B AJIEKTPUYECKOM CETH, YTO MOJXKET MNPUBECTH K BO3HUKHOBEHUIO
ABapUIHBIX PEXKUMOB).

OCHOBHBIMM TIpPUYMHAMH BO3HUKHOBEHMS II0KapOB OT 3JIEKTPUUYECKUX
U3JIENIUHN SIBIISIOTCS: KOPOTKOE 3aMbIKaHUE B MPUOOpax U IMIHypax MUTaHUsL, O0JIbIIOE
IEPEXOIHOE CONPOTUBIICHNE, IEPETPY3Ka, HCKPEHUE, HAPYILIEHUE TETJIOBOIO PEXXUMA
paboTel  anekTpornpubopa  (YXYAIIEHHBIM  TEIJIOOTBOJ),  HEMOCPEACTBEHHOE
CONPUKOCHOBEHHE HArPEThIX MOBEPXHOCTEH BIEKTPONpUOOpPOB C TOPHOYUMH

MarepuaiaMH; BO3JIEUCTBUME TEIJIOBOIO  HW3JIyueHus mpubopa (Hampumep,
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3JIEKTpooOOrpeBaresii) Ha TOpIOYHME MaTepualibl; BBUIET PACKAJICHHBIX YacCTHII,

00pa30BaBIIMNXCS B pe3yJIbTaTe aBapUMHOTO pexuma [3].

3. Opranusanusi npoQUIAKTHKH I0KAPOB

3.1. O01mme MoI0KEHUS

C 1 wmapra 2023 r. BCTynWwioO B  CWIy  IIOCTaHOBJICHHE
[IpaBurensctBa Poccuiickoit ®eneparuun ot 24 oxTsa6ps 2022 r. Ne 1885
«O  BHeceHmn  u3MeHeHuil B IIpaBuna  IPOTHBONOXKAPHOIO  pEKMMA
B Pocculickon @enepanumny.

IIyHkT 2 yka3zaHHbIX H3MEHEHUM BBOAUT B [IpaBuia MNPOTHUBOINOKAPHOTO
pexuma B Poccuiickoit @enepauuu (nanee — IIIP) HoBbli myHKT 2.1 ciepyromiero
conepxanusi «PyKoBOAMTENb OpraHu3aliid 00ecleuynBaeT SKCIUTyaTalluio 37aHUM,
COOPY’KEHHUI B COOTBETCTBUU ¢ TpeOoBaHusmu denepanbHoro 3akoHa « TexHnyeckuii
periiaMeHT o TpeOOBaHMSIX TOXKApHOM Oe30macHOCTH» W (WJIM) TMPOEKTHOMN
JOKYMEHTALIUN.

C 7 auBapsa 2023 r. Bctynuinu B cuity lIpaBuiia TEXHUYECKOW DKCIUTyaTalluu
AJIEKTPOYCTAHOBOK MOTpeduTenel nsyekTpudyeckod »sHeprum (namee — IITDI),
yTBEpXKAEHHbIE TmpukazoM MundHepro Poccmm  Ne 811  or 12.08.2022
«O0 ytBepxkaeHun IIpaBuin TEXHUYECKOM SKCIUTyaTallud 3JEKTPOYCTaHOBOK
NOTPEOUTENCH dIMEKTPUIECKON IHEPTUIY.

B cootrBerctBum ¢ nyHktom 3 IITD TexHuyeckas SKCIUTyaTalus
JIEKTPOYCTAHOBOK ~ BKJIFOYA€T, B TOM 4YHUCJIE, KX PEMOHT M TEXHHUYECKOE
00CITyKUBaHHE.

B cootBerctBum ¢ nmynkrom 7 IITD, mpu sKcrlyatanuu 3JI€KTPOYCTaHOBOK
NoTpeOuTENb TaKXKE JIOKEH OO0ECHeUMuTh: COJEpKaHHE BJIEKTPOYCTAaHOBOK B
UCIIPAaBHOM COCTOSIHUU U UX 0€30MacHYI0 HKCILTyaTallio; IPOBEACHUE TEXHUYECKOTO
0o0CITy’)KMBaHUSI U PEMOHTA AJIEKTPOYCTAHOBOK B ILEJIAX MOAAECPKAHUS HCIPABHOIO
COCTOAHMSI W 0O€30MacHOM  3KCIUTyaTallkd  JJIEKTPOYCTAHOBOK;  HaJIM4Me,
UCIIONB30BAaHUE W TMOJJAECP)KAHUE B  AKTyalbHOM COCTOSIHUM TEXHHYECKON

JOKYMCHTAIlNU, HGO6XOI[HMOI>1 IJIL OKCILTyaTainyy 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 coorBercTtBuM ¢ myHkTOM 8 IITD myisi HEMOCPEACTBEHHOI'O BBITTOJIHECHUS
00s3aHHOCTE MO OpraHU3alMHU SKCIUIyaTalluu 3JIEKTPOYCTAHOBOK PYKOBOAUTEID
norpebutenss  (3a  UCKIOYEHUWEM  MHAMBUAYAJIbHBIX  MpEaIpUHUMATENEH
¥ (U3NYECKUX JIMI) OPraHU3AIMOHHO-PACTIOPSAUTEIBHBIM JTOKYMEHTOM Ha3HAadaeT
U3 UWClIa aJMHUHUCTPATUBHO-TEXHUYECKOTO TepCOHala MOTpeOUTeNns JuIo,
Ha KOTOPOE€ BO3JIOKEHBI OOS3aHHOCTH MO OPraHHU3aluy IMPOBEACHUS BCEX BHJIOB
paboT B DJIEKTPOYCTaHOBKax moTpedurens (mamee — OTBETCTBEHHBIM 3a
DIIEKTPOXO3SUCTBO), H €ro 3aMmecturens. B chmydae ecnu  moTpeOuTeNb,
OCYILECTBIISIOMINN IKCIUTYaTalUI0 3JIEKTPOYCTAHOBKHU, SIBIIAETCS WHAMBUIYATbHBIM
NpEANPUHUMATEIIEM,
00S13aHHOCTh [0 OpraHM3alMu SKCIUTyaTallid 5JIEKTPOYCTAHOBOK, OpraHU3alMU
IPOBEICHUS BCEX BUJIOB Pa0OT B AJNIEKTPOYCTAHOBKAX BO3JIAraeTCsl HEMOCPEACTBEHHO
Ha TaKOT0 MHIAMBHUIYAJIbHOIO NPEIIPUHUMATENS.

VYuurtsiBas TpeboBanus nyHkra § I11TD, opranuzannio npoGUIaKTHKU OKAPOB
OT 3KCIUTyaTHPYyEeMOTO 3JEKTPOOOOPYAOBaHHUS PEKOMEHAYETCS BO3JIOKUTH Ha
OTBETCTBEHHOTO 32 3JIEKTPOXO03MCTBO MM Ha MHAUBUYAIbHOTO NPEAINPUHUMATEN,
HEMOCPEICTBEHHO HKCIUTYaTUPYIOLIETO JIEKTPOYCTAaHOBKH, a JUIsl (PU3HUYECKUX JIMIL —
HEMOCPEAICTBEHHO Ha (PU3MUECKOE JINIIO, SKCILTyaTUPYIOIIEE JIEKTPOYCTAaHOBKH.

B coorBercTBUM ¢ myHKTOM 9 IITD Ha OTBETCTBEHHOTO 3a 3JIEKTPOXO3SIIICTBO
JOJKHBI OBITh BO3JIOKEHBI MOJTHOMOYHUS MO OpPraHu3aluu pa3pabOTKU U BEJICHUIO
JOKYMEHTAIlMM [0 BOMNPOCAM OpraHU3alldyd HSKCIUTyaTallud 3JIEKTPOYCTAHOBOK
U ee nepecMoTpy (akTyanu3auuu); OOECHEYEHHUIO BBIMOJHEHUSI PEMOHTa H
TEXHUYECKOT0 OOCTY>KUBAHUS 3JIEKTPOYCTAHOBOK.

B cootBerctBuu ¢ nynkrom 14 I1TD, nmotpedutens NOMKEH OpraHU30BaTh U
OCYILIECTBJIATH KOHTPOJb COCTOSIHHS €T0 JJIEKTPOYCTAaHOBOK, OCHOBAHHBIM, B TOM
quclie, Ha pe3yJbTaTaX OCMOTPOB. BhIsIBICHHBIE IO pe3yibTaTaM KOHTPOJS Je(PEKThI
000pyI0BaHUsl, YCTPOMCTB 3JEKTPOYCTAHOBOK JOJKHBI (DUKCHUPOBATHCS B JKypHaJIe
Ne(pEeKTOB C ONpPEJCICHHEM OTBETCTBEHHBIX 3a YCTpaHEHHE JHUI[ U CPOKOB
yCTpaHeHusl 1e(PEeKTOB.

B coorBerctBum ¢ mynktom 23 IITD morpeburens nomkeH oOecreyuTh

MPOBEICHUE TEXHUYECKOTO OOCITY>KMBAHUS U PEMOHTOB 00OPYJIOBAHUS U YCTPOUCTB
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AJEKTpOyCTaHOBOK.  OO0bEM  TEXHUUYECKOTO  OOCHIY)KMBaHUS W ILJIAHOBO-
OpEeayNpeAUTENbHBIX ~ PEMOHTOB  3JEKTPOYCTAHOBOK  JIOJDKEH  ONpPEAeNsAThCs
HEO0OXOIMMOCTBIO MOJIJIEPKAHUS UCIPABHOCTH U obecrieueHus: 6€30nacHoi paboThl
3IEKTPOYCTAHOBOK.

B coorBerctBunm ¢ mnyHkroM 27 IITO y mnorpebutenss B OTHOLIEHUHU
IKCILTyaTUPYEMBIX MM 3JEKTPOYCTAHOBOK JIOJDKHA OBITH B HAJIWYUHU CIEAYIOIIAS
TEXHUYECKasl JOKYMEHTALHU:

CXEMBI JIEKTPUUYECKUX COCIMHEHUN U TEXHOJIOTMYECKUX CUCTEM, B TOM UYHUCIIE
HOpMaJibHbIE (BpPEMEHHbBIE HOPMAJbHBIE) CXEMbl JJIEKTPUUECKUX COCIUHEHHM
AJIEKTPOYCTAaHOBOK MOTPEOUTENS;

KYpHajbl ydeTra JIJIEKTPOOOOPYJIOBAaHUSA C TEPEYUCICHHUEM OCHOBHOTO
ANEKTPOOOOPYNOBaHUS M C YKAa3aHHMEM €ro TEXHUYECKUX JAaHHBIX, a TaKxKe
IPUCBOCHHBIX €My MHBEHTapHBIX HOMEPOB.

B cootBerctBun ¢ mynkroM 30 IITD, Bce u3aMeHEeHUsI B 3JIEKTPOYCTAHOBKAX,
BBINIOJIHEHHBIE B MPOLIECCE AKCILTyaTallMK, JOJKHBI OTPAXaThCs HA AJIEKTPUYECKUX
(TEXHOJIOTMYECKUX, MCHOJHUTEIBHBIX) CXE€Max MW YepTexax 3a IOAINHUCHIO
OTBETCTBEHHOT'O 3a 3JIEKTPOXO3SIIICTBO € YKa3aHWEM €ro JODKHOCTH M JaThl
BHECEHHSI U3MEHEHHS.

Ha ocnoBanum nynkta 31 IITO  cooTBercTBHE  BIEKTPUUECKUX
(TEXHOJIOTMYECKUX) cXeM (uepTexeil) (haKTHUYEeCKUM SKCIUTyaTallMOHHBIM JOJIKHO
IIPOBEPATHCSI OTBETCTBEHHBIM 32 3JIEKTPOXO34MCTBO HE PEXKE OJHOrO pasza B 3 roaa
C OTMETKOM Ha HHMX O JlaTeé TMPOBEPKU, YIAOCTOBEPEHHOH €ro MOJIUCKIO.
[Ipy HECOOTBETCTBUU HIIEKTPUUECKUX (TEXHOJOTMYECKHUX) CXeM (UepTexeil)
(aKTHUECKUM 3KCIUTyaTallMOHHBIM OTBETCTBEHHBIM 3a 3JIEKTPOXO3AMCTBO JIOJKEH
OBITh 00€cTIeueH NepecMoTp (aKTyaIn3anusi) YKa3aHHbIX CXeM (UepTexen).

ITynkt 8 m3menenuid B IIIIP BBOgUT B Hero HOBBIM MyHKT 17.1 cnepyromiero
conepxkanusi: «PykoBomuTenb opraHuzanudyd 00€CTIeYMBAET BEIACHHE M BHECEHHE
uHbOpMallMu B KYpHAJI OKCIUTyaTallkd CHUCTEM MPOTHBOIIOKAPHOM 3aIlIUTHI.
JlommyckaeTcsl BeIEHHE JKypHaJIa 3KCIUTYyaTallMd CUCTEM IPOTUBOMNOKAPHOM 3aIUTHI

B 3JICKTPOHHOM BHJIC.


https://docs.cntd.ru/document/565837297#6520IM
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dopma BeJeHHs )KypHalla SKCIUTyaTalldd CUCTEM MPOTHUBOMOKAPHOHN 3aIUTHI
OTIpE/ICTISICTCS] PYKOBOIUTENEM O0BEKTa 3alTUTHD).

C nunenbto obOecnieueHust Oe3aBapuiiHOM pabOTHl  BIEKTPOOOOPYAOBAHUS
OTBETCTBEHHOMY 3a JJIEKTPOXO3SiCTBO Ha OOBEKTE 3allUThl PEKOMEHIYEeTCS BECTU
KypHaJI, B KOTOPOM yKa3bIBAIOTCS:

nepeyeHb KOHTPOJIUPYEMOTO 3JIEKTPOOOOPYIOBAHNUS;

JaTa MPOBEPKU COCTOSHUS TOKAapPHOM 0€30M1aCHOCTH JIEKTPOOOOPYI0BaAHUS;

pe3yNbTaThl MPOBEPKH COCTOSIHMUSI €r0 MOXKAapHOM O€30MacCHOCTH, U3MEHEHMS
COCTOSIHUSL TMOXapHOM O0€30IacHOCTU 3JIEKTPOOOOPYIOBaHUS MO CPAaBHEHHUIO C
pe3ysibTaTaMu NpeblIyLIel IPOBEPKY;

NPEINPUHATEIE MEpPbl TI0 TOBBIMICHUIO YPOBHSA TMOXAapHOW 0e30MacHOCTH
(mpodunakTUYeCKre MEPONPUSITHS, TEXHUYECKOE 00CTyKUBAaHUE, PEMOHT, 3aMEHA).

dopma BEJICHUS KypHaia pOoUITAKTHIECKIX OCMOTpOB
AJIEKTPOOOOPYIOBAHUS OIpPEAETSETCS PyKOBOIUTENEM OOBEKTa 3aluuThl. Benenue
KypHaia  MpPO(PUIAKTUYECKUX  OCMOTPOB  3JEKTPOOOOPYAOBAHHUA  MOXKET
OCYIIECTBIISATHCS B QJIEGKTPOHHOM BUJIE.

OTBETCTBEHHOMY PEKOMEHIYETCS COCTaBUTh TIpaduk NpoPUIaKTHIECKIX
OCMOTPOB 3JIEKTPOOOOPYIOBAHUS.

[leproanuHoCTb POBEACHUS npoUIaAKTHIECKUX oOcrenoBaHui
PEKOMEHIYEeTCsl YCTAaHOBUTH B 3aBUCUMOCTH OT COCTOSIHUS OOBEKTa U CTEIEHU
OTBETCTBEHHOCTH, HO HE peke 1 pas3a B roa.

PexkoMeHnayercss MpoBOAUTH BHEIUIAHOBOE MPO(UIAKTHYECKOE O00CIIeIOBaHHE
OTJENBHBIX AJIEMEHTOB JJEKTPOOOOPYAOBaHUS TOCIE KAXKIOTO WX PEMOHTa WIU
3aMEHBI.

Pe3ynbpTaThl BHEMJIAHOBOTO OOCIEAOBAHUS 3aHOCITCS B JKypHal C yKa3aHHEM
IPUYUHBI 00CIIE0BAHMSL.

Pekomengyercss mepes MPOBEACHHWEM OYEPETHOTO WM  BHEIIAHOBOTO
oOcienoBaHUSI O3HAKOMHUTBHCS C JaHHBIMU MPEAbIAYIIET0 oO0cCieqoBaHus. ITO
MO3BOJIUT MPOCIEANUTh TUHAMUKY MOKapHON 0€30MacHOCTH 3JIEKTPOOOOpYyI0BaHUS U

CBOEBPEMEHHO NPEAOTBPATUTH MOKAPOOMACHYIO CUTYAIUIO.
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B coorBerctBun ¢ mnyHktom 37 IITD mnorpebureneM JOJIKHBI OBITh
COCTABJICHBl U YTBEPKJCHBl PYKOBOJMUTEIEM WM WHBIM YHOJHOMOYEHHBIM JHUIIOM
noTpeouTeNsl - OPUANYECKOro Juna (moTpeduTesneM - HUHAUBUIYaTbHBIM
MpeAnpuHAMATEIeEM WM (U3HYECKUM JIMIOM) Tpadukd OCMOTPOB W 00X0/0B
000pynoBaHus, 31aHUI
U COOPY>KEHUH AJIEKTPOYCTAHOBOK MOTPEOUTEIIS.

HenocpeactBeHHo  mpodUIaKTHYECKHT  OCMOTpP  3JEKTpooOOpyAOBaHUs
MPOBOJUT KBATU(PHUIIMPOBAHHBIA  CIIEHUATUCT OOCTYKMBAIOLIEH OpraHU3aAINH
COBMECTHO C OTBETCTBEHHBIM 3a JIEKTPOXO3SIMCTBO HA OOBEKTE.

Bce onepanuu ¢ 35ekTpooOopyoBaHUEM (MOHTAX armapaToB dJIEKTPUUYECKON
3alllUThI, TEPMOMHAMKATOPOB, TEPMOCUCTEM, MNPOPUIAKTUYECKOE OOCTyKUBaHUE,
PEMOHT, 3aMe€Ha) JOJDKHBl MPOBOJAUTH  KBaJU(UUHUPOBAHHBIE  CHELMAIUCTHI

o0cyKUBarOUIEd OpraHU3aluu.

3.2. [IpopunakTHYeCcKUe MEPONIPUATUHSA

K mnpodunaktnyeckum MEpONPHUITHSAM TIO0 MPEAYNPEKACHUIO TOXKAPOB
OT 3JIEKTPOOOOPYAOBAHMS KIIIBIX U OOIIIECTBEHHBIX 37]aHUH CJIETyeT OTHECTH:

- IEPUOANYECKUI KOHTPOJIb COCTOSIHUSA W PabOTOCIOCOOHOCTH ammapaToB
3aIIUThI JIEKTPUUECKOH CETH;

- IPUMEHEHHUE TEPMOUHIUKATOPOB U MEPUOIUUECKUN KOHTPOJIb UX COCTOSIHUS;

- IPUMEHEHUE TEPMOCHUCTEM;

- IEPUOIUYECKOE MPOBEICHUE TETIOBU3UOHHOM JTUAarHOCTUKH
AKCILTYaTUPYEMOTO AIIEKTPOOOOPYI0OBAHUS;

- KOHTPOJIb COCTOSIHUS UCIIOIb3YEMBIX JIEKTPONPUOOPOB, IIECKTPONPOBOAKU U
JJEKTPOYCTAaHOBOYHBIX W3/EIIHM.

Ipumenenue mepmounouxamopos

Ilepen  mepBUYHOM  YCTAHOBKOM  TEPMOUHIAMKATOPOB  HA  JJIEMEHTHI
AIIEKTPOOOOPYI0OBAHUS HE00X0AMUMO COOCTBEHHHKY 3JIEKTPOYCTAaHOBKH
WIM  JKCIUTyaTUPYIOUIEH  opraHu3ainud  pa3padoTaTh  MPOEKT  MOHTaxa

TCPMOUHIUKATOPOB C YKA3aHUCM TOYCK UX MOHTAXXa 1 THUIIOB.
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[IpoekT MOHTa)ka TEPMOMHIAMKATOPOB PEKOMEHIYETCS BKIIOYUTH B MEPEUCHBb
OCHOBHOM TEXHUYECKOU TOKYMEHTALMHU 3aIIUIIAEMOM JIEKTPOYCTAHOBKH.

[IpoekT MOHTa)ka TEPMOMHIAMKATOPOB CTAHOBUTCA YaCTbhlO IPOEKTHOMU
nokymeHTanuu. B coorBerctBuu ¢ myHkTom 2.1 TIIIP, BBeA€HHBIM MOCTAaHOBICHUEM
[IpaBurensctBa Poccuiickoit ®enepauuu ot 24 oktsa0ps 2022 roma Ne 1885,
IKCILTyaTaluio 3JaHUH B COOTBETCTBUH C TPEOOBAHUSIMU MPOEKTHON JOKYMEHTAIIMH
o0ecreuynBaeT pyKOBOAUTENb OpTraHU3AIIHH.

[Ipu mocnenyromemM MPOBEACHHH  PEMOHTHBIX  paboT ¢  3aMEHOM
TEPMOMHIUKATOPOB HEOOXOJMMO OCYIIECTBISATh B COOTBETCTBUU C TPEOOBAHUSIMH,
pa3pabOTaHHOTO MPOEKTAa MOHTAXKA.

YCcTaHOBKY ~ TEPMOMHIMKATOPOB  JOJDKEH  MPOU3BOJWTH  MEPCOHAT,
JOMYIICHHBIM K paboTe B JEUCTBYIONMIUX JJICKTPOYCTAHOBKAX, HWMEIOIIUN
HEO0OXOIMMbIC 3HAHUS U HABBIKU MOHTa)Ka TEPMOUHIUKATOPOB.

MoOHTaX TEPMOUHAUKATOPOB, CJIEAYET MPOU3BOJIUTH HA OTKIOUYECHHOM
3JEKTPOOOOPYAOBaHUU (HAMPUMEDP, BHIBEICHHOM B PEMOHT, HpPHU NEPUOAUYECKOM
WIM BHEIJIAHOBOM TEXHUYECKOM OOCIY>KMBaHUU U T.1A.) ¢ coOmonenuem IlpaBun
10 OXPAHE TPyAa IPHU IKCIUTyaTalNH JIEKTPOYCTAHOBOK.

TepMOUHAMKATOPBI, TPEUMYIIECTBEHHO, CIEAYET pa3MellaTh HA KOHTAaKTHBIX
COCIMHEHUAX M  KOHTAKTAaX  PaCIHpEICNIUTENbHBIX  YCTPOWCTB,  JOIIyCTUMO
pa3MellleHre Ha KOpIycaX HEKOTOPOro 3JIEKTPOOOOpYAOBAHMS, a TaKkKe HHBIX
AJIEMEHTAX AJIEKTPOYCTAaHOBOK.

TepmouHUKATOPHl HEOOXOIUMO pa3MeliaTh Tak, YTOObI OHM OBLIM XOPOIIO
BUJIHBl TMpPU BU3YyAIbHOM KOHTPOJE COCTOSHMS IOXapHOW  Oe30MacHOCTH
3JIEKTPOOOOPYAOBaHUS, B YACTHOCTH, TEPMOWHJUKATOPHBIC HAKICUKU CIIeyeT
pasmeniath TakuM 00pa3oM, YTOOBI TEPMOMHIUKATOPHBIC METKH TeMIepaTypHOU
MKajdbl OBUIM XOPOIIO BHJIHBI TIPU TPOBEICHWHW BH3yaJIbHOTO OCMOTpA
AIEKTPOOOOPYIOBAHUS.

[Ipu pa3MemnieHun TEPMOWHAMKATOPOB  cleAyeT u30eratb KOHTAKTa
UX TIOBEPXHOCTH C DJIEMEHTaMH, KOTOpPHIE CIIOCOOHBI BBI3BATH UX IMOBPEXKICHUE

B PE3YJIbTATE MEXAHUYECKOTO BO3/ICHCTBUS.
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[lepea MOHTaKOM TEPMOUHIUKATOPHBIX HAKJIEEK, HEOOXOIUMO MTPOU3BECTU UX
BHEIIHUN OCMOTpP Ha NpPEIMET OTCYTCTBUS NOBpPEXIEHUU. TepMOMHIMKATOPHBIE
METKH TEMIIEpaTypHOU IIKaJIbl HAKICUKU HE JOJIKHBI UMETh OTMETOK JOCTHXKEHHUS
HA3HAYEHHBIX TeMIlepaTyp (He AOHKHO ObITh U3MEHEHHUS LIBETA METOK).

HaHeceHne TepMOMHAMKATOPOB HEOOXOJUMO IPOU3BOJHUTH B COOTBETCTBUU
C MHCTPYKILMEN MO KCILTyaTallii TEPMOMHIMKATOPA.

B nporecce MOHTa)a He AOIYyCKAETCS:

- MEXaHWYECKOE NTOBPEXKICHNE TEPMONHIUKATOPHON HAKIECHKY;

- HAHECEHUE TEPMOMHAMKATOPOB Ha JJIEMEHTHl  3JEKTPOOOOPYIOBAHMUS,
HaXOJSIINECS 01 HAPSYKEHUEM;

- pa3MellleHle  TePMOMHIMKATOPOB B HEIMOCPEICTBEHHOW  OJIM30CTH
OT HarpeBaTeIbHBIX TPUOOPOB.

B KypHane yka3bIBaeTCsl MECTO HAHECEHUA TEPMOUMHIUKATOpA, Npenesn
cpabaTbIBaHUs, UCXOJHOE COCTOSIHME (LBET, rPaAyHpOBKa U T.II.), JaTa HAHECECHMS,
CPOK MCHOJB30BAHMS WA JATy 3aMEHBI.

CocTostHuE TEPMOMHJMKATOPOB CJEAYET MPOBEPATh IYTEM BHU3YaJIbHOI'O
0CMOTpa 3JIEKTPOOOOPYTOBaHMSI C COOIIOICHHEM TPeOOBaHUI MPABUII OXPAHBI TPYIa
(B IepuoJ1 BBINIOJHEHNS IUIAHOBBIX, BHEIUIAHOBBIX OCMOTPOB, B IIEPHO]I BBINOJIHEHUS
PEMOHTHBIX PaboT).

[leproanuHOCTH OCMOTpa AJIEKTPOOOOPYIOBaHMUS, 3aLUIIEHHOT O
TEPMOMHAMKATOPAaMH,  YCTaHABIMBAETCA  OPraHU3ALUOHHO-PACHIOPSAIUTEIbHBIM
JOKYMEHTOM  COOCTBEHHHMKA  JJIEKTPOYCTAHOBKM  WJIM  3KCIULyaTUPYIOIIEH
OpraHu3aIMen.

[Ipu mpoBeneHUU BU3YyaldbHOTO OCMOTpPa 0cO00O€ BHHUMAaHHUE CIEAYET YJESATh
OTCYTCTBUIO MEXaHWYECKHX MOBPEKICHUN TEPMOMHANKATOPOB, MX OTKJIECHBAHUIO
WIHM OTCIauBaHUIO, CPA0ATBIBAHUIO TEPMOUHIUKATOPHBIX METOK.

OcHoBaHueM Il BbIBOJA OOOPYJOBaHUS B PEMOHT SIBJIETCS IPEBBIIICHUE
TEMIIEPaTypPbl 3JIEMEHTOB AJIEKTPOOOOPYTOBAHHUS.

[IpodunakTuyeckre MEpoNpUATHS PECTABICHBI B Ta0IHUIIE 3.
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Tabimuna 3
IIpodpuniakTuyeckne MepoNpPUATUSA
Texuuueckue Pexomennyemas .
IIpodunaxkTuyeckoe MmeponpusTHe JelicTBUS NpU 00HAPYKEeHUU HEUCTIPABHOCTH
CpeACTBa NEePHOAUYHOCTh
ABTOMaTHYECKHUE Buzyanbnbliii ocMOTP. 1 pa3 B 3 mecsmma | [Ipu oOHapyXKE€HUM HEUCTIPABHOCTH MPOU3BECTH
BBIKJIIOUATENHN He nmomxHO OBITH nedopManuu Kopryca, H3MEHEHHS 3aMeHy anmnapara
[BETa M OIUIABJIEHUS M30JISLIIMU MPOBOJAOB, CJEIOB
neperpesa (U3MEHEHNUs 11BETa) KOHTAKTOB.
[IpoBepka  CcOOTBETCTBHMSI ~ MapaMeTpoB  ammapara,
YKa3aHHON B MapKUpPOBKE IMapaMeTpaM 3JIEKTPUUYECKOM
CETH I10 HAMPSKEHUIO U TOKY.
[TpoBepka paboTOCIIOCOOHOCTH.
VYerpoiictBa  3amuThl | BusyanbHbIil ocMOTP. 1 pa3 B 3 mecsama | [Ipu oOHapyXKE€HUH HEUCIPABHOCTU IMPOU3BECTH
i depeHnanbHOro He nomxno ObITh nedopmanuu Kopiyca, U3MEHEHHUs 3aMEHy yCTpOHCTBa
TOKa IBETA M OIUIABJICHUS HW30JSLHUHU IPOBOJAOB, CIEIOB
neperpeBa (M3MEHEHUsI LIBETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUS  NIApaMeTpoOB  aIrlaparta,

YKa3aHHOM B MapKHPOBKE IapaMerpam 3JIEKTPUYECKON
CETH M0 HANPSIKEHUIO, TOKY, MU epeHIInaIbHOMY TOKY.
ITpoBepka pabOTOCHIOCOOHOCTH C TOMOIIBIO KHOIKHU
«Tect». Ilpn HaxaTtum Ha KHONKY «TecT» ycTpoHMCTBO
JIOJDKHO cpaboTaTh.

VYcerpolicTBa 3alMThI OT
JyTOBOTO pooos
(uckpeHus)

BuzyanbHblii 0cMOTP.
He nomxno ObITh nedopmarmu Kopiyca, U3MEHEHHUs

[BETa M OIUIABJICHUS M30JISALMU MPOBOJAOB, CIEIOB
neperpeBa (M3MEHEHUsI 1IBETa) KOHTAKTOB.
[IpoBepka  cOOTBeTCTBHMSI ~ MapaMeTpoB  ammapara,

YKa3aHHON B MapKUpPOBKE IMapaMeTpaM 3JIEKTPUUYECKOM
CETH I10 HAMPSKEHUIO, TOKY.

[TpoBepka pabOTOCTIOCOOHOCTH C TOMOIIBIO KHOIIKHU
«Tect» wiM mnpu TMOMOLIM TECTOBOIO YCTPOMCTBA,
BXOOALICTO B KOMIIJIICKT ITIOCTaBKH. HpI/I Ha>XaTu Ha
KHOMKY «TecT» yCTPOWCTBO JOJDKHO  CpaboTaTh.

1 pa3 B 3 mecsia

[Ipn oOHapyXeHHH HEUCIIPABHOCTU IMPOU3BECTU
3aMEHY yCTPOMCTBA
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Texunueckue
cpeacTBa

IIpodunakTuyeckoe MmeponpusiTue

Pexomennyemas
NePHOIMYHOCTh

JelicTBus Ipu 00HAPY:KEHUH HEUCTIPABHOCTH

[Ipy BKIIOYEHUH TECTOBOTO YCTPOHCTBA B PO3ETKY
3aIUIIAEMON TIENU YCTPOMCTBO TOHKHO CpaboTaTh.

VYcrpolicTBa 3alMThI OT

BusyanbHblil 0CMOTD.

1 pa3 B 3 Mecsua

[Ipn oOHapyXeHMM HEUCIIPaBHOCTU IPOU3BECTU

IIEPEHAIIPSHKECHUS He nomxHo ObITH nedopmanuu Kopiyca, U3MEHEHHs 3aMEHy YCTpOWCTBa
[BETAa M OIUIABJICHUS W30JSLHMH IPOBOJAOB, CIEIOB
neperpena (M3MEHEHHMs 1[BeTa) KOHTAKTOB.
IIpoBepka  COOTBETCTBUS  @ApaMETPOB  aIlapara,
YKa3aHHOM B MapKHPOBKE IapaMeTpaMm 3JIEKTPUYECKON
CETH 10 HANPSIKEHUIO, TOKY.
TepmounnaukaTopsl BusyanpHblii 0CMOTD. 1 pa3 B 3 mecsina | Ilpu oOHapykeHHMHM MEXaHUYECKUX TOBPEKICHUN
OTCcyTCTBHE MEXaHUYECKUX MTOBPEKICHUM. WJIY UCTEYEHUS CPOKA IKCIUTyaTallly IPOU3BECTH
IIpoBepka CpPOKOB 3KCIUIyaTallMd TEPMOUHIUKATOPOB B 3aMEHY TEPMOMHIUKATOPA.
COOTBETCTBHUH C JIOKYMEHTALIUEW U3TOTOBUTEI. B ciydae W3MEHEHUS LBETA
OTcyTcTBUE U3MEHEHUS 1IBETA TEPMOUHIUKATOPOB. TEPMOMHAMKATOPANIPOU3BECTH  JEUCTBUA IO
pasmeny 4.3  HACTOSIIMX  METOJUYECKUX
PEKOMEH AL,
Tepmocucremsl BusyanbHblil 0CMOTD. 1 pa3 B 3 Mecsaua | I[Ipu oOHapy eHHUH MEXaHUYECKUX MOBPEKICHUI
OTCcyTcTBHE MEXAHUYECKUX NTOBPEKIECHUI TaTYMKOB. WM UCTEUEHUS CPOKA DKCILTyaTalluy IPOU3BECTH
[IpoBepka  CpOKOB  HJKCIUIyaTalMu  JaTYMKOB B 3aMEHY JTaTYUKOB.
COOTBETCTBHUH C JTJOKYMEHTALIUEH U3TOTOBUTEIIS.
OTtcyrcTBUE U3MEHEHUS 1BeTa OIUIABJICHHH,
nepopmanuu.
TernoBusnonHas IIpoussectu TEIUIOBU3UOHHYIO muarHoctuky | He pexe 1 pazaB | [lo pe3yJibraTtaM TEIUIOBU3MOHHOI'O
JUArHOCTHKA JKCIUIYyaTUPYyEMOTO 3JIEKTPOOOOPYI0BAHUS B roj 00cJIeI0BaHUs COCTABISACTCS IPOTOKOIL.
COOTBETCTBUM C [6] wiaM Jpyrod aTTECTOBAHHOU [IpoToKON MOMKEH COAEP)KATH  CIEAYIOILLYIO
METOAUKOH TEIUIOBU3MOHHOM INarHOCTHUKHU. HnH(pOpMaLIHIO:
- HAUMEHOBAaHUE M aJpec  OpraHM3aliu-
WCIIOJTHUTEIIS,
- HOMEp JIMIEH3UMM W aKKpeOuTaluu  Ha




29

Texunueckue
cpeacTBa

IIpodunakTuyeckoe MmeponpusiTue

Pexomennyemas
NePHOIMYHOCTh

JelicTBus Ipu 00HAPY:KEHUH HEUCTIPABHOCTH

NPOBE/ICHUE JaHHOTO BHJA pabOT C yKa3aHHEM
IaThl  BBIIAYW, PETHCTPAI[MOHHOTO HOMeEpa,
HAMMEHOBAHHUS OpraHa BbIJIABIICTO JIMICH3UIO U
MIPOBOJIMBIIIETO AKKPETUTAIINIO, CPOKA ICHCTBUS;
- HOMEp OTuYeTa, HOMEp OJK3eMIUIipa W JaTy
(cpokwu) npoBeaeHus: pabOTHI;

- HAUMEHOBaHKE 00CJIeJIOBAHHOTO 00BEKTA U €ro

anpec;

- CIIUCOK HCIIOJHUTEIIEH c YKa3aHUEeM
KBaJTM(DUKAIIHH;

- IepeYeHb CPEICTB HU3MEpeHU

UCIIOJB30BAaHHBIX  NIpu  oOCJleNoBaHUHU, C
yKa3aHHEM JaThl TIOBEPKU;

- mens o0cnenoBaHus (OMpeeNieHue IMOKapHOM
OTIaCHOCTH) M OOBEKTHI 0OcienoBanus (yKaszaTh
KaKoe IIEKTPOOOOPYIOBAHHE 3IaHUs
MOJIBEPTajoch 0OCIIEI0BAHUIO);

- XapaKTepUCTUKA  OOBEKTOB  OOCIEIOBAHUS

(cocTostHMe 3NEKTPOOOOpYyIOBaAHUS,
HaIpsiKEeHUE, TOK HArpy3KH U T.11.);

- pe3yNbTaThI oOcnenoBanus (crenenpb
Ne(EKTHOCTH (mokapHoit OIMACHOCTH),

TEPMOTPAaMMbl W COOTBETCTBYIOIIUE WM
¢dboTon3zo0paxeHus, CHOUCOK  Je(EeKTOB  TIO
CTETICHU X MMOXKaPHOH ONAaCHOCTH).

ConepkaHue TPOTOKOIA MOXET JIOIMOJHSITHCS B
3aBHCUMOCTH OT 00CIIelyeMOT0 0ObEKTa.
PazpuBmmecs  gedexktsl u  nmedexTsl  Ha
HAYaIbHOM CTaJMU pa3BUTHS PEKOMEHIOBAHO
yCTpaHSITh B XOJ€ IUIAHOBOTO OTKIFOYCHHS
AJIEKTPOOOOPY TOBAHHSI.

B cnydyae oOHapy»eHHUsI 30HBI C aHOMAaJbHBIM
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Texunueckue Pexomennyemas .
IIpodunakTuyeckoe MmeponpusiTue JleiicTBUSI IPH 00HAPYKEHUU HEHCTIPABHOCTH
cpeacTBa NepUOHYHOCTH
II0)KapOOIIACHBIM ~ TIOBBIIIEHUEM TEMIIEPaTyphI
NpoU3BECTH  JACUCTBUS 1o  pazaeny 4.3
HACTOSIIMX METOJANYECKUX PEKOMEH/IAIIHH.
OKcIuTyaTUpyeMble BusyanbHbiit 0CMOTp 3JIEKTPONPUOOPOB u | Ilepen kaxaeiM | Ilpu oOOHapyXeHMH HEHCIIPAaBHOCTH BBIBECTH
AIIEKTPONPUOOPHI U | DJIEKTPOYCTAHOBOYHBIX 1763 (07071 (9MEeKTpUYECKUX BKITIOUCHUEM npuOOp U3 IKCILTyaTaLNH.
3JIEKTPOYCTAaHOBOYHBIE | PO3ETOK). anekTponpubopa | [IpousBecTH peMOHT WM 3aMEHY HEHUCIIPABHOTO
U3JIeIHs He nomxno OBITH nedopmanmu Kopiyca, U3MEHEHHUS U BO BpeMs AJIEKTPOOOOPY TOBAHHUS.
[[BETa M OIUIABJICHUS H3OJSIMHM TPOBOJOB W IIHYPOB | OKCIUTyaTalllu

MATAHUS, CIIEIOB (u3MeHeHHsT  1BETA)
KOHTaKTOB.

He nomkxHO OBITH NMOBPEXACHUS H30JISLUUU HMUTAIOIINUX
IIPOBOZIOB U IIIHYPOB IIUTAaHMSL.

Po3eTkn mOMKHBI OBITH HAAEKHO 3aKPEIICHBI, HE
JOJDKHBI ~ MMETh  OIUIABJIEGHMHM W MEXaHMYECKHX
MTOBPEXKICHUM.

ITpoBepka COOTBETCTBHS MapaMeTPOB AIIEKTPOIpUOOpA,
YKa3aHHOM B MapKUpPOBKE IapaMeTpaM 3JIEKTPUYECKON
CETH I10 HANPSIKEHUIO U TOKY.

Hcnonp30BaTh  37€KTpOIpuOOp MO HAa3HAUEHUIO B

COOTBCTCTBHUHU C I/IHCTPYKI_II/Ieﬁ I10 3KCIIyaTalluu.

neperpesa
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Koumpons cocmosanua cucmemol 3a3emnenus

B mnpomecce skcrutyatanuy 3JEKTPOYCTAHOBOK BO3MOKHO BO3HUKHOBEHHE
HEUCIIPABHOCTEW Y aBAPUMHBIX CUTYALUU, IPUBOIAIIMX K TOKOBBIM yTeukaM. B 3Toun
CBSI3U, B KaXKJIOM JIOM€ JOJIKHBI BBIMOJHATHCS 3alUTHBIC MEPONPHUSITUS, OJHUM W3
KOTOPBIX SBJISETCS KOHTYp 3aszemiieHus. OH oOecreyuBaeT 3aluTy JIOJEH OT
MOPaXKEHUS JIEKTPOTOKOM, a MPUOOPHI U 000PYAOBaHUE OT MEPENaga0B HAMPSKECHHUS.
KonTyp 3a3emiieHusi, MOXKET YCTAaHABIMBATHCS OTHEIBHO WM COBMECTHO C
YCTPOMCTBAMM 3alIUTHOTO OTKJIIOUEeHUs. KOHTyp 3a3eMiieHHusT MOHTHUPYETCS B
cootBeTcTBHHU C [TYD.

B cootBerctBum ¢ [1YD nns neneit opraHu3anuy KOHTYpa 3a3€MJICHHS] MOYKHO
BOCIIOJIb30BAaThCA €CTECTBEHHBIMHU 3a3€MJIUTEIIIMHU, HAMPUMEpP, PACIOIO0KEHHBIMU
PAIOM METAJUIMYECKUMU U KEeJIe300€TOHHBIMU KOHCTPYKIUSMU. bosbiias 4yacTe ux
MOBEPXHOCTH JOJDKHA KOHTAaKTUpOBaTh C TpyHTOM. B cBowo ouepenb, 11YD
yCTaHaBJIMBAET, YTO M3JIETHUSl U3 KENe300€TOHA, HAXOMSAIIUECs IOJ] HaIpsHKEHHEM,
TpyOONPOBOABI JJIsi TPAHCIOPTUPOBKU TOPIOUMX BEIIECTB, TPYObl KaHAIW3alMU W
OTOILICHHS HE MOTYT IPUMEHSATHCS B KOHTYPE 3a3€MJICHUS.

3ampemaercss yCTaHABJIMBATh 3a3€MJICHUE B KAMEHHUCTBIX WJIM CKaJIbHBIX
TPYHTaX, TOCKOJBKY OHHU SIBJISIOTCA NPOBOAHMKAMU TOKa M 00Jagal0T HU3KUM
COIPOTHUBJICHUEM.

HckyccTBeHHBIC 3a3eMITUTENH MPEICTABIISIOT COO0M CUCTEMY METALTUYECKUX
KOHCTPYKIIMH, pa3MEIIICHHBIX B 3eMJie, Ha ONPEACIICHHBIX PACCTOSHUIX MEXAY OO0
Y HE3HAYUTEIHHOM yAAJIEHUHU OT 00BEKTA 3alUTHI.

JInsi U3rOoTOBJIEHUS MCKYCCTBEHHBIX 3a3€MIIMTENIEN NPUMEHSIOTCS: KPYTJIbIE
OpPYTKH, TPYObl pa3HOTO CEYEHUsS U YroJku. B HOpPMATUBHBIX JTOKYMEHTax
ONpPENEIIAeTCS MUHUMAJIBHO JIONMYCTUMOE CEUEHUE 3a3€MIIMTEINIEH, KOTOPOE JOJIKHO
YUYUTBIBATHCSI TPU BbIOOpEe MarepuanoB. Tak, sl NpyTa, OILMHKOBAHHOTO STOT
napaMeTp COCTaBJseT 6 MM?, JUIs MPyTa U3 OOBIYHOrO YepHOTro MeTayuia — 10 Mm2, a
U1 TpSAMOYTroibHOro mpokara — 48 mm?. CTeHKH TpPyO WM IOJKH CTalbHBIX
MIPOKATOB BHIOUPAIOTCSI C MUHUMAIbHOMN TOJIIUHON 4 MM.

3a0uThIC JIEKTPOJIBI COSAUHSIIOTCS MEXIYy COOOM TOHKOW CTalbHOW MOJIOCOM,

TOJIIIIUHOU HE MeHee 4 MM.
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3anpeniaeTcsi HMCIMOJIb30BaTh B KAuyeCTBE 3a3€MIISIIOIIMX IPOBOJHHUKOB U
3a3eMiInTeNne NpoguiIbHyI0 apMaTypy. OTO CBA3aHO C KaJCHBIM Hapy>KHBIM CIIOEM,
UMEIOIIMMCST BO BCEX M3AENUsAX JTOro Tuna. B pesynpraTe, Hapylaercs
pacnpenesneHue TOKa MO CEYEHHIO, a MPOLECC OKHCIECHHS NPOUCXOIUT HAMHOIO
osIcTpEe.

CoenuHenue [neranedl M3 MpoKaTa YEPHOTO METala OCYIIECTBIISIETCS
¢ nomo1pto cBapku. CranbHas Mojioca MPUBApUBAETCS K KOHLAM 3a0MTHIX B 3EMJIIO
anekTpoAoB. He  gomyckaercss — MCHOJIb30BaHWE  OOJTOBBIX  COCIUHEHUH,
T.K. OHU OBICTPO OKHUCISIOTCS. B pe3ynbraTe, KOHTAKT TepseTCs, M 3a3eMIISIOLIHIMA
KOHTYp HauumHaeT paborath HedpPekTuBHO. [I0 OKOHUAHMM BCEX CBAPOUYHBIX padoOT
MecCTa CBapku 0OpalaThIBAOTCS CIEUUATbHBIMU AHTHUKOPPO3UUHBIMH COCTaBaMH.
Jlnst 9TUX 1ene Henb3s MCIHOJIb30BaTh KPacKy, MOCKOJbKY OHA HapyllaeT CBS3b
MeTajia ¢ 3eMJIEH U CUCTEMA 3a3eMJIEHUS He OyJeT padoTaTh.

Henb3s mpou3BOaUTh OKpacKy 3a3eMIIMTENEH WM HAaHOCUTh HAa HUX JpPyrue
HNOKPBITHS, CIIOCOOCTBYIOIINE CHUKEHUIO MPOBOAMMOCTH. OIHAKO MOJ JIEHCTBHEM
KOPpPO3UH TOJIIIMHA CTAJIbHBIX JeTajeil mocreneHHo cHikaercsa. [loaToMy cedenue
ANEKTpoJa MoAOMpaeTcs C  ONpEeAeNeHHbIM  3amacoM. TakuM — oOpaszowm,
oOecrnieunBaeTcs JOCTaTOUHO MPOJIOJKUTENbHAS HKCIUTyaTal[lsl KOHTYPA 3a3€MJICHHUS.

Eciu  kxoHTyp 3a3emjieHusi J0oMa COEIMHSAETCS C  KOHCTPYKIUSMHU,
PacroIOKEHHBIMU B YCJIOBUSAX arpeCCUBHOW Cpe/Ibl, OHU JOJDKHBI ObITh 3alUILECHBI
CHEIMATbHBIM MMOKPBITHEM.

CymecTBYIOT HaOOPBI 3a3eMITUTENEH 3aBOACKOTO U3TOTOBIIEHUS, COCTOSIIUE U3
LEJIBHOTSHYTHIX IITHIPEN, TOKPBITHIX MEJIBIO.

Bce 3azeMiisironine MpoBOJHUKH MOAKIIOYAIOTCS K €IMHOM IIMHE 3a3€MJICHUS,
ucrnojap3yeMon nans koMmmyTanuu. Cama IIuHA SBISETCS OAHMM U3 3JIEMEHTOB
pacnpenenuTeNbHOro MNUTA U 3aKPETUIIeTCs] HEMOCPEACTBEHHO HAa €r0 CTEHKE.

JUJ1s IOJTHOM TapaHTHH PEKOMEHIYETCs BBI3bIBATH CIIELIUATINCTOB, OHU JTOJIKHBI
COCTaBUTh aKT MPOBepKU. OTBETCTBEHHOCTH 3@ BBINOJHEHHBIE PAOOTHI HECET TOJBKO
UCTIOJTHUTEITb.

BBITOBBIMU AJIEKTPOM3MEPHUTETFHBIMUA TPUOOpPaMH 3aMepHUTh 3(PPEKTUBHOCTD
3a3€MJICHUS HEBO3MOXKHO, HAaJ0 HMMETh COBPEMEHHBIE JIIEKTPOHHBIE YCTPOWCTBA,

TCXHUYCCKHUC BO3MOKHOCTH KOTOPHBIX AAOT BOSMOKHOCTDB 3aMCPATH TAKUC TAHHBIC.
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JI71s1 4aCTHBIX JOMOB COITPOTHUBJIEHUE TOKA HE MOXKET MpeBhImaTh 4 OM.

[IpaBuna TEXHUYECKOW OKCIUTyaTallud OdJIEKTPOYCTAHOBOK IOTpeOUTENEH,
yTBepxkaeHHbIe [Ipukazom Munsnepro Poccuu ot 13.01.2003 Ne 6 ycTraHaBiauBaroT
cleayromue TpeOOBaHMs K 3a3eMJIISIOLINIM YCTPOHCTBAM M UX MPOPUITAKTHKE:

- 3a3eMJIAIONIME YCTpPOMCTBA JOJDKHBI COOTBETCTBOBATh TPEOOBaHUSIM
rOCyJapCTBEHHBIX  CTAHIApPTOB,  MpaBWJI  YCTPOMCTBA  BIIEKTPOYCTAHOBOK,
CTPOUTENBHBIX HOPM M MPaBWI U JPYTUX HOPMATHUBHO-TEXHUYECKUX JIOKYMEHTOB,
o0ecreunBaTh yCiaoBUsl 0€30MacHOCTH JIIOJIEH, IKCILTyaTallMOHHbBIE PEKUMbI PaOOTHI
U 3AIHTY 3JEKTPOYCTAHOBOK;

- TPUCOEIUHEHHE 3a3eMJISIOIIMX MPOBOJHHMKOB K  3a3€MIIUTENI0 U
3a3eMJISIOIMM KOHCTPYKITUSIM JIOJDKHO OBITh BBITIOJTHEHO CBAapKOH, a K TJIaBHOMY
3a3eMJISIIOILEMY 3aKMMY, KOpITycam arapaToB, MamiuH U onopaMm BJI — 60nToBBIM
coeAMHEHUEeM (s  oOecreyeHHus BO3MOXHOCTHM IPOMU3BOJICTBA U3MEPEHUM).
KoHTtakTHBIE cOeAMHEHUS JOJKHBI OTBEYaTh TPEOOBAHUSM TOCYIaPCTBEHHBIX
CTaHJapTOB;

- OTKpBITO TMPOJIOKEHHBIE 3a3eMJISIONINE TPOBOJHUKU JOJIKHBI  OBIThH
MpeAOXPaHEHbl OT KOPPO3UU U OKPAIIEHbI B YEPHBIN 1IBET;

- JUI1 ONIpENENICHUs TEXHUYECKOIO COCTOSIHUS 3a3€MIISIOLIEro YCTpOWCTBa
JOJDKHBI ~ TIPOBOJIUTHCS  BU3YaJIbHBIE  OCMOTPBI  BUJUMOM  4YacTH, OCMOTPBI
3a3eMJISIFOIIETO  YCTPOMCTBA C BBIOOPOYHBIM BCKPHITHEM TPYHTa, H3MEPECHHE
napamMeTpoB 3a3eMJISIONIETO YCTPOMCTBA B COOTBETCTBUM C HOPMAMH HCIBITAHUS
IIEKTPOOOOPYI0BaHHUS;

- BU3YaJIbHbIE OCMOTPBI BUAMMOM YaCTU 3a3€MIISIOIIETO YCTPONCTBA OJIKHBI
IPOU3BOJMUTHCS MO rpaduKy, HO HEe pexe | paza B 6 MecsleB OTBETCTBEHHBIM 3a
anekTpoxo3siictBo  [loTpebutens wianm  paOOTHUKOM, UM  YIOJTHOMOYEHHBIM.
[Ipu ocMoOTpe OIIEHUBAETCSl COCTOSIHUE KOHTAKTHBIX COCIUHEHUM MEXIYy 3alUTHBIM
MPOBOJHUKOM U OOOpyJOBaHHEM, HaJW4YUME AHTUKOPPO3UOHHOTO TMOKPBITHS,
OTCYTCTBHE OOpPBHIBOB;

- JUI1 ONpENENICHUsT TEXHUYECKOIO COCTOSIHUS 3a3€MJISIOLIEro YCTpOWCTBa
B COOTBETCTBMM C HOPMAaMH HCHBITAHUNA  3JIEKTPOOOOPYIOBAHUSA  JOJIKHBI
IPOU3BOJAUTHCS:

N3MCPCHUC COIIPOTUBJICHUA 3a3CMJIIAOIICTO YCTPOﬁCTBa;
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U3MEpPEHUE  HaIpsSOKEHUsT  NPUKOCHOBEHUs (B DJIEKTPOYCTAaHOBKAX,
3a3eMIISIIOIIEE YCTPOWCTBO KOTOPBIX BBIMOJHEHO IO HOPMaM Ha HamnpsHKeHUE
IIPUKOCHOBEHUS), MPOBEpKA HAIMYUA LENH MEXAY 3a3eMISIOIIUM YCTPOMCTBOM
U 3a3€eMIIEMBIMH 3JIEMEHTaMH, a TAKXKE COCJUHEHUN €CTECTBEHHBIX 3a3eMIIUTENEH
C 3a3€MJISIIOLIUM YCTPOUCTBOM;

U3MEPEHHE TOKOB KOPOTKOIO 3aMbIKaHHS 3JIEKTPOYCTAHOBKH, IPOBEPKA
COCTOSIHUSI IPOOUBHBIX MTPEAOXPAHUTEIICH;

U3MEPEHHUE YIENbHOIO CONPOTUBJICHUS TPyHTAa B palOHE 3a3eMIISIIOLIETO
YCTPOMCTBA;

- U3MEpEeHHUs IapaMeTpPOB 3a3eMIISIIOLUIUX YCTPOMCTB - CONPOTUBJICHHUE
3a3eMIISIIOLIET0 YCTPONCTBA, HANPSHKEHUE MTPUKOCHOBEHUS, IPOBEPKA HAIMYHS 1NN
MEXAY 3a3€MIIMTEIISIMU U 3a3€MIISIEMBIMH 3JIEMEHTaMU - TIPOU3BOJSTCS TAKXKE MOCIIEe
PEKOHCTPYKIIMM M PEMOHTa 3a3eMJIIONIMX YCTPOWCTB, NpU OOHAPYKECHHUH
pa3pylIeHUus WA  TEPEeKPhITUS  HU307aATOpOoB  BJI  syekTpuueckor  Ayrow.
[Ipy HEoOXOIMMOCTH JOJKHBI NPUHUMATHCS MEPHI MO JIOBEAEHUIO IapaMeTpOB
3a3eMIISIIOLUX YCTPOWCTB 10 HOPMATHUBHBIX;

- TMpU UCHOJB30BAHUU B DIJIEKTPOYCTAHOBKE YCTPOMCTB  3aLIUTHOIO
oTkItoueHUs (nanee - Y30) noimKHa OCYIIECTBISATHCS €ro MPOBEpKa B COOTBETCTBUU
C pPEKOMEHJAUsIMU 3aB0OJIa-U3TOTOBUTES u HOpMaMU WCIIBITAHUM
AIEKTPOOOOPYTOBAHUS.

Buioop kabeneii

B coorBerctBMM €O  CTaTHCTUKOM OCHOBHOW MPUYMHOM  MOXKapOB
OT DJIEKTPOU3JICINN SBIAIOTCS 3eKTpuueckue kadenu. [lortomy, mis obecrnieueHus
MOKapHON 0€30IacHOCTH, HEOOXOAUMO MPABWIBHO BBHIOMPATH KaOEIbHBIE HU3AEIIHS
10 TUIY UCIIOJIHEHUS U CEYEHUIO TOKOITPOBOASIINX JKHIL.

IIpu BbIOOpe THDA HCHOJHEHUs Kalenell [ OOBEKTOB Pa3IMYHOTO
Ha3HAYEHHUA MOXXHO Bocmodib3oBathesi TpeboBanusimu ['OCT 31565-2012, B
COOTBETCTBUU
C KOTOPHIM B HOPMATHBHOW JOKYMEHTallUM Ha KaOeIbHOE W3Jelne JOJKHA OBITH
yKa3aHa 00JlacTb €ro MNPUMEHEHHsS C YYeTOM IIoKazarejled OMacHOCTH W THMa

UCIIOJIHEHHs. B naHHOM cranmapre mnpuBeaeHa Tadiuua «lIlpeumylecTBeHHbIE
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00JacTH IMPUMCHCHUSA KaOeJIbHBIX I/IBI[GJ'II/Iﬁ C YUCTOM HX THIIa HCIIOJIHCHUI»

IpeACTaBICHHAs B TaOIHIE 4.

Taoauna 4

IIpeumyiecTBeHHbIE 00J1ACTH NPUMEHEHUsI Ka0eJbHbIX U3/1eJHi ¢

YY€TOM UX THIIA HCIIOJTHCHUHA

Kiace
Tun ucnoaHeHust .
MOXAPHOU [TpenmymecTBeHHAs! 001aCTh TPUMEHEHUS
KaOeIbHOTO M3/eNHs
OIIACHOCTH
be3 oboznauenus 018254 Jnst oniMHOYHOH MPOKITAAKK B KaOEIBHBIX COOPYKEHUAX U ITPOU3BOACTBEHHBIX
MIOMEIICHUAX. [ pymoBas Mpokaaka pa3pemnaeTes: TOIbKO B HAPYKHBIX
JIEKTPOYCTAHOBKAaX M MPON3BOJICTBEHHBIX MIOMEIICHHUAX, TJI€ BO3MOKHO JIUIIh
MIEPHOANIECKOE TIPHCYTCTBHE 0OCITYKUBAOIIETO IIEPCOHAIA, IPU 3TOM
HEOOXOMMO IIPUMEHSTh MTACCHBHYIO OTHE3AIINTY
Hr(A F/R) [M1a.8.2.5.4 |Jlnst mpokyamku, ¢ yaeToM o0beMa roproueii Harpy3ku Kabese, B OTKPBITHIX
Hr(A) 1116.82.5.4 |KaOEIbHBIX COOPYKEHHUAX (ICTAKA/AX, TANEPEAX) HAPYIKHBIX DIEKTPOYCTAHOBOK
Hr(B) [12.8.2.5.4
Hr(C) [13.8.2.5.4
Hr(D) [14.8.2.5.4
ur(A F/R)-LS IT1a.8.2.2.2 | Iy mpOKIJIagKu, C Y4eTOM 00beMa roproueit Harpy3Kku Kabee, BO BHYTPEHHUX
Hr(A)-LS [116.8.2.2.2 |?7EKTPOYCTAHOBKAX, & TAKXKE B 3[aHHUAX, COOPYIKEHUSX U 3aKPBITHIX KaOETbHBIX
ur(B)-LS M2.8222  |COOPYHEHIDIX
Hr(C)-LS [13.8.2.2.2
Hr(D)-LS [14.8.2.2.2
Hr(A F/R)-HF IT1a.8.1.2.1 Jnst mpoknaiky, ¢ y4eToM 00beMa roproueii Harpy3Kku kadesel, Bo BHyTPEHHHX
ur(A)-HF [116.8.1.2.1 |27MeKTpoycTaHOBKAX, a TAKKe B 3[aHUSIX U COOPYKEHHUSIX C MACCOBBIM
ur(B)-HF 28121 MpeObIBaHUEM JIIOZIEH, B TOM YHCII€ B MHOTO(YHKIIMOHAIBHBIX BBICOTHBIX
T 3/IaHUAX U 3IaHUAX-KOMILIEKCax
ur(C)-HF 113.8.1.2.1
ur(D)-HF [14.8.1.2.1
ur(A F/R)-FRLS IM1a.7.2.2.2 |1 npoKIagKy, ¢ y4eTOM 00beMa roproueii Harpy3ku kabenei, B cucTeMax
ur(A)-FRLS [116.7.2.2.2 |TpOTHBOMOXAPHOH 3aIUTHI, a TAKXKE APYTHX CUCTEMAX, KOTOPhIE JOIKHBI
ur(B)-FRLS 27222 COXpaHATh PadOTOCIIOCOOHOCTD B YCIIOBUSIX TIOXKapa
Hr(C)-FRLS 113.7.2.2.2
ur(D)-FRLS 14.7.2.2.2
Hr(A F/R)- FRHF IMla.7.1.2.1
Hr(A)-FRHF I116.7.1.2.1
ur(B)-FRHF 2.7.1.2.1
Hr(C)-FRHF 113.7.1.2.1
ur(D)-FRHF 4.7.1.2.1
Hr(A F/R)-LSLTx [Ma.8.2.1.2 | last npokyaiky, ¢ y4eToM 00beMa roproyei Harpy3Kku kadeneH, B 31aHusIX
Hr(A)-LSLTx [116.8.2.12 |AECTCKUX DOMIKOIBHBIX U 00Pa30BaTEIbHBIX yUPEKACHUH,
Hr(B)-LSLTx 282,12 CIELaIM3UPOBAHHBIX JOMAaX MPECTapeNbIX U HHBAINAOB, OOJILHHULIAX, B
B CHJBHBIX KOpITycax 00pa3oBaTeNIbHBIX YUPEKACHUH HHTEPHATHOTO THIIA U
Hr(C)-LSLTx 113.8.2.1.2 JETCKUX yupeskeHuit
ur(D) LSLTx [14.8.2.1.2
Hr(A F/R)-HFLTx IT1a.8.1.1.1
Hr(A)-HFLTx I116.8.1.1.1
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Knacc
Twum ucrojiHEHHS .
MOXKapHOU [IpenmymecTBeHHas 00TIaCTh IPUMCHEHUS
KaOeJIbpHOr0 U3IEIINS
OIIACHOCTH
Hr(B)-HFLTx 112.8.1.1.1
Hr(C)-HFLTx I13.8.1.1.1
ur(D)-HFLTx 114.8.1.1.1

Hr(A F/R)-FRLSLTx |I11a.7.2.1.2 |Jlna npoknaaku, ¢ yueTom o0ObeMa roprodeil Harpy3ku kabeneii, B cucremax

Hr(A)-FRLSLTx [116.7.2.1.2 | mpOTHUBOIOXAPHOM 3aIUTHI, @ TAK)KE B IPYTHX CUCTEMAaX, KOTOPHIE JOJKHBI
Hr(B)-FRLSLTx [12.7.2.1.2 COXpaHATh PadOTOCIIOCOOHOCTD B YCIIOBUSIX TI0XKapa, B 3J[aHUSX JIETCKUX
Hr(C)-FRLSLTx I13.7.2.1.2 JIOIIKOJIBHBIX 00pa30BaTENbHBIX YUPEKICHUH, CIICIIMAIN3UPOBAHHBIX JI0MaxX
ur(D)-FRLSLTx 114.7.2.1.2 MIPECTApENbIX U HHBAINUIOB, OONBHHUIAX, CITAIBHBIX KOPITycaX 00pa3oBaTeIbHBIX

ur(A F/R)-FRHFLTx | Ila.7.1.1.1 YUPEXJICHUI HHTEPHATHOTO TUIIA U JETCKUX YUPEKACHUN

nr(A)-FRHFLTx 116.7.1.1.1
ur(B)-FRHFLTx M2.7.1.1.1
ur(C)-FRHFLTx M3.7.1.1.1
ur(D)-FRHFLTx M4.7.1.1.1

Ha »1eKkTpoycTaHOBKM W JJICKTPUUYECKHE MU JKWIbIX W OOIIEeCTBEHHBIX
3JaHUIl B TOPOJAaX M CEJIbCKUX HACEJIEHHBIX MyHKTaX HOMHUHAJIBbHBIM HaIpPSIKEHUEM
mo 1000 B
256.1325800.2016,

B COOTBCTCTBHH C KOTOPBIM:

NEePEMEHHOr0  TOKa  pacmpoctpansitorcst  TpeboBanus  CII

- BHYTPEHHHUE JJICKTPUUYECKHE CETU JIOJKHBI ObITh HE PacCHpOCTPAHSIOMIUMU
TOPEHUE U BBINOJIHATHCS KaleasiMU W TPOBOJAMH C KWJAMU W3 MEAW WU
AJTIOMUHMEBBIX CIJIaBOB Mapok 8030 u 8176, mMHONPOBOJAMH C MEAHBIMU IIMHAMU
B coorBeTcTBHM ¢ TpeboBanusamu [IYD, TOCT 31565, TOCT P 50571.5.52,
['OCT P 58019, CIT 76.13330, a Takxke TpeOOBaHHUSIMH DIIEKTPO- M TIOKAPHOU
0e30ITaCHOCTH;

- CEUYEHHUSI TOKOIMPOBOMAAIINX MEIHBIX KU U KWI U3 aTFOMUHUEBBIX CILJIABOB

Mapok 8030 u 8176 noKHBI OBITH HE MEHEE YKa3aHHBIX B TAOIHIE J;

Tadauua S
CeueHusi TOKONPOBOASIIIUX MEIHBIX KMJI H KUJI U3 ATIOMHMHHEBBIX CIIJIABOB
mapok 8030 u 8176

Haumensiiee ceueHne TOKOMPOBOISAIINX KT
KabeJei U MpoBOIOB, MM?

HanmenoBaunuve auaun

MEIHBIMHU JKUJIaMU U3 aJTFOMUHHEBBIX
KUJIaMU cruiaBoB Mapok 8030 u 8176
JIuHnY rpynmoBbIX CeTeH OCBELECHNUs 1,5 2,5
JIuHuu rpynmnoBbIX ceTel po3eToK 2,5 4,0
JIMHUM OT 3TAXKHBIX O KBAPTUPHBIX 2,5 4,0
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INMHUTKOB U K paC4YCTHOMY CUCTUUKY

JluHumM pacnpeaenuTenbHON ceTr 4,0 6,0
(cTOsIKM) AJI NUTaHMS KBAPTHUP

- IIPY COEAMHEHUHU ITPOBOJHUKOB C JKHIJIAMHU U3 AIFOMUHHEBBIX CINIABOB MAPOK
8030 m 8176 ¢ »IEKTPOYCTAaHOBOYHBIMM M3JICIUSIMU, almnapaTaMd 3alldThl U
CYETYMKAMHM PEKOMEHJYETCS HCIOJIb30BaTh COEAUHUTEIbHBIE YCTPOWCTBA B
cootBercTBUM ¢ TpeboBanusimMu 'OCT 31604 nns koMMyTanuu HOpPOBOAHUKOB U3
QTIOMUHUEBBIX CIIJIABOB ¢ KOHTAKTaMU JJIsl IPOBOIHUKOB U3 MEIH.

st oOecrieueHus HaJC)KHOCTHU KOHTaKTHBIX COCIMHEHUM B
pacrnpenenuTeIbHbIX KOpoOKax clenyeT OCYIIECTBIISTh COEJIMHEHUE
TOKOMPOBOJSIIMX KU W3 CIUIaBOB amoMuHus Mapok 8030 u 8176 mpu momoiu
BUHTOB WJIM AJIIOMUHHUEBBIX TUJb3, METOJIOM ONPECCOBKHU WJIU UCIOIb30BaTh CBAPKY.

[Ipu MoHTake OTBETBIISIEMBIX KabOeliel ¢ >KUjlaMH W3 aJIOMUHHUEBBIX CILIABOB
Mapok 8030 u 8176 HOIKHBI TPUMEHATHCS CKUMBI C OHUMHKOBAHHBIMHA KOHTAaKTAMM.

[Ipy BBINIOJIHEHMHM COEIMHEHUNW B 3JIEKTPONPOBOAKAX C TOKOMPOBOISIIMMU
KWJIaMu W3 CIUIaBOB  amoMuHua Mapok 8030 wu 8176, ecim  Tun
AIEKTPOYCTAHOBOYHBIX M3JEIIUA COJNEPHKUT MEIHBIE WU JIaTyHHbIE KOHTAKTBI, IS
obOecrieueHrss CTa0MIBHOCTH KOHTAKTHOTO COCIWHEHUS CIEAyeT MPUMEHATH
ANEKTPOINPOBOASIINAE CMA3KU.

Menp uMeeT Jydllyl0 TPOBOJAMMOCTh, MO CPaBHEHUIO C AJTIOMHHUEM, UYTO
00ecreynBaeT MNPy MEHBIIEM CEUEHHUH OOJIbIIIYI0 MAKCUMAIbHYIO TOKOBYIO HArpy3Ky.

MenHblii TPOBOJTHUK MEHBIIIE TOJIBEPraeTcsi OKMCICHUIO M CIIOCOOEH J0JT0e
BpEMsI COXPaHATh KAayeCTBO KOHTAKTOB IPU COEAMHEHUH B PaCIPEIEIUTEIbHBIX
KOpOoOKax U APYrux mpuoopax.

B kmimbIX #  OOIIECTBEHHBIX 3JaHUSIX C TMPUMCHCHHEM JICPEBSHHBIX
koHCTpykuuil B coorBerctBue ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHUE JICKTPUUYECKUE CETH JOJDKHBI OBITh HE PACIIPOCTPAHSIONIMMYU TOPEHHUE U
BBITIOJTHATHCS KabensamMu U npoBojiamMu ¢ MeaHbIMU skuamu B [OCT 31565, TOCT P
50571.5.52, CIT1 76.13330.

CIT 256.1325800.2016 nmomyckaeT mNpUMEHEHHE KaOENbHBIX W3ACITUN C
TOKONPOBOJSIIMMH ~ KUJAMU U3 alIOMUHUEBBIX CIUIAaBOB JUIsl OpraHu3aluu
BHYTPEHHUX CETEH, HO HAKJIaJbIBACT HA UX MOHTAX JIOMOIHUTEIbHBIC OTPAHUYCHHUS.

Jlns oOecrieueHus: HAJEHKHOCTH JICKTPOMPOBOJIOK B 3JaHUSX, BBITTOTHSIEMbBIX

IMpOBOAaMH U KaOeJIsIMU C TOKOIIPOBOIAIINMU JKHUIIAMHU U3 CIUIABOB AJIFOMUHUA, IIPHU
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MOHT@)XX€ JIOJDKHBl  HCIOJNBb30BaThCAd JIMOO  DIIEKTPOYCTAHOBOYHBIE — M3JENMS,
KOHTaKTHbIE€ TPYIIbI KOTOPHIX MMEIOT CHEIUATIbHbIE MOKPHITHS, 00ECIeUnBaIOIINE
CTaOMJIBHOCTh ~ KOHTAKTHOTO  COCAMHEHUS Kak C MEAHBIMH, TaK U C
TOKOTIPOBOISIIIUMU JKHJIAMH U3 CIUIABOB aTIOMHHMS, YTO JIOJDKHO OBITH OTPAXKEHO B
MapkupoBke (Harmpumep, Cu/Al) mub0 mpu UCTIOIB30BAaHUU CEPUITHO BBITYCKACMBIX B
CTpaH€ YCTAHOBOYHBIX M3JIENUNA  JIOHKHBI  IPUMEHATHCS  JTOMOJHUTEIbHBIC
TEXHUYECKHUE CPEJICTBA, 0OecneunBaroue CTaOUIbHOCTh KOHTAKTHBIX COSMHEHUH.

[Ipy  KOpPOTKOM  3aMbIKAaHMM  MEIHbBIE  JKWJIbl  SBISIOTCA  OoJiee
M0Kapo0e30MacHbIMHU, YE€M KWJIbl M3 AJIIOMUHHUEBBIX CIUIABOB 32 CUET MEHbIIEH
3KUTATEIHbHOM CIHOCOOHOCTH YaCTHI[ MEIW IO CpPaBHEHUIO C 3aKUraTeIbHOU
CHOCOOHOCTBIO YACTHUIL AITIOMHUHHUSL.

C ToukM 3peHHus MOXKapHOM O€30MaCHOCTH, MPEANOYTUTENIbHBIM SIBIISIETCS
MPUMEHEHHUE KaOeNbHbBIX U3JICNIUNA ¢ METHBIMU TOKOTIPOBOISIIUMHU KHJIAMHU.

Ha nmoxxapHy1o 6€301acHOCTh 3JIEKTPOIPOBOJIKH BIMSIET MPAaBUIBHOCTH BHIOOpA
CEUYECHHS TOKOIPOBOMSAIIUX KUl Kabeneil. HepepHblit BEIOOP ceueHus kabemnst MOXKET
INPUBECTH K €ro MEperpeBy, OIUIABICHUIO H30JSIIUMA U €€ BOCIUIAMEHEHUIO WU K
KOPOTKOMY 3aMBIKaHHIO C TIOCJIEYOIIUM BO3rOPAHUEM.

OCHOBHBIM TapaMeTpPOM, KOTOPBIH HEOOXOIUMO YYHUTHIBATH IPU pacyeTe
ceueHMsl KalOens SBIsAETCA JJIWTEIbHO JOMYCTMMas TOKOBas Harpyska, T.e.
MaKCHMaJlbHasi BEJIMYMHA TOKa, KOTOPYIO Kabeslb MOKET MPOIycKaTh 0e3 meperpesa B
TE€YEHUE AJTUTEIHLHOTO BPEMEHH.

PacueTHpie  dneKTpuUYECKHE  HArpy3Kd JUISL  Pa3IMYHBIX  KWIBIX U
00IIIeCTBEHHBIX 3aHui npeacTaBieHsl B pazaene 7 CIT 256.1325800.2016.

JUIs mpoBeIEHHsI CaMOCTOSITENIBHOIO pacyeTa CEYeHUs Kadens MO TOKY IS
YaCTHOTO JIoMa (KBapTUPHI) HEOOXOIUMO BBIIOJTHUTD CIEIYIONINE ICUCTBUSA:

- ONpENEIUTh CYMMAapHYK MOIIHOCTb BCEX 3JIEKTPONPHOOPOB, KOTOpHIE
OJIHOBPEMEHHO MOTYT OBbITh BKJIIOUEHBI B CETh;

- paccuuTaTh CWIY TOKa, KOTopas OyAeT MNpoTeKkaTb IO Kaleao IMpu
BKJIFOUEHHH JIAHHBIX JIEKTPOTPUOOPOB;

- 110 Ta0JHIIe OMPEACIUTh HanboIee MOAXOoIAIIee ceueHIe Kabersl.

CyMMapHasi MOIIHOCTh 3JeKkTponpudopoB (P, BT) Bblumcisercs kak cymma

MOIIIHOCTEN OTAENIbHBIX TPHUOOPOB, KOTOPHIE MOTYT OBITH BKIIOUYEHBI OJTHOBPEMEHHO.
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JlaHHBIE O MOIIHOCTH Ka)JOTO DJIEKTPUYECKOro MpUOOpa YyKa3bIBAOTCS B €ro

MacIopTe, PyYKOBOACTBC I10 3KCILIyaTallu U T.II.

Pacuer cumbr Toka (I, A) mporekaromero mo KaOedr MPOBOAUTCS IO

dbopmymnam:

st onHo(azHou cetn Hanpsbkenuem U =220 B
P-KE,
U-cosg

I=

st Tpexdasznoit cetu Hanpspkeruem U = 380 B
F

: S, - SR
w'{?TDT-CDSE,E?

11 OBITOBBIX DJIEKTPONIPUOOPOB cosp = 1.

K, — xo3dduLreHT OgHOBPEMEHHOCTH, T.€. Kakasg 4acTb HPUOOPOB MOMKET
OBITH BKJIFOUE€HA OJTHOBPEMEHHO.

JUis TOBBILIEHUS MOKAPHOM OE€30IacHOCTH, B pacuere IJIsi YacTHOro JOMa
(KBapTUPBI) MOXHO THPEANOJOXKUTh, YTO B CETh OJHOBPEMEHHO MOTYT OBITh
BKJIFOUEHBI BCE AJIEKTPUUECKUE MPUOOPHI U NPUHATH Koapdurment K, = 1.

3Has BEIMYMHY TOKa, CEYeHHWEe MpoBoAa HaxoAaT mno Tadnuie 6.
Ecnu okaxercss 4To pacyeTHOe M TaOJIMYHOE 3HAYEHHUS TOKOB HE COBMAJalOT, TO B
9TOM Ciy4ae BbIOMpaoT Onukaiiiiee OoJibliiee 3HAUEHUE CEUYEHHUs TOKONPOBOAIIEH

JKUJIBI KaOes.

Taoauua 6
Bp100p cevyeHusi NPOBOAA MO BeJMYHHE TOKA
Ceuenne Mennbie XUITbI MPOBOOB U Kabeei
TOKOIMPOBOIAIICH Hanpsoxenue, 220 B Hanpsixenue, 380 B
HKHJTBL, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTh, KBT
1,5 19 4,1 16 10,5
2,5 27 5.9 25 16,5
4 38 8,3 30 19,8
6 46 10,1 40 26,4
10 70 15,4 50 33,0
16 85 18,7 75 49,5
25 115 25,3 90 59,4
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CeucHuie MenHbIe )KUIIBI IPOBOJIOB U Kabesei
TOKOIIPOBOISAIIEN Hamnpsixenue, 220 B Hanpsixenne, 380 B
HKUIBL, MM TOK, A MOIIIHOCTB, KBT TOK, A MOIIHOCTb, KBT
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

Ecim B nomMe HMMEIOTCS MOIIHBIE DIIEKTPONPHOOPHI, HAarpy3ka KOTOPBIX
cocraBisier Oosiee 1,5 kBT, mis uxX MOAKITIOYEHUS PEKOMEHIYETCS HCIIOIb30BaTh
OTZIETIbHYIO JTUHHUIO.

YacTo mpuxoautcs peniath 0OpaTHYIO 3a/1auy, KOTJa JJisi U3BECTHOTO CEUCHUS
IPOBOJHUKA, TPOJOKEHHOTO B JIOME WIM KBapTHpe, HEOOXOJUMO HalTH
MaKCHMAaJIbHO JOMYyCTUMYIO Harpy3ky. B aTtom cimydae, mo Tabmuiam Jjisi TaHHOTO
CEYCHHUS TOKOIPOBOMSAIICH >KWJIBI KaOelsi HaXOJUM MAaKCUMaJIbHO JOIYCTUMYIO
Harpy3ky. 3aTeM 3Hasi MOIIHOCTH 3JIEKTPUYECKUX MPUOOPOB, OMpPEAeIsieM, Kakue 13
HUX MOTYT OBITh OJTHOBPEMEHHO BKJIFOUEHHI B CETh.

Crnengyer MOMHUTH, YTO MAKCHUMAJbHBIN JOMYCTUMBIM TOK JJIsi CTaHJAPTHBIX
OBITOBBIX AJIEKTPOYCTAHOBOUHBIX W3JENUN (BBIKIIOYATENH, PO3ETKH) paBeH 16 A.
[TosToMy BKIIIOYaTh B OAHY PO3ETKY WJIM MOJKJIIOYaTh K OJHOMY BBIKIIIOUATENIO

Harpy3Kky oosiee 16 A, uTo st 0fHO(pA3HOM CETU COOTBETCTBYET 3,5 KBT Henb34.
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3.3. JelcTBus npu o0HapyKEeHUHN aBapHUilHOI O pe:xuma
B JIEKTPOOOOPY10BAHUH

ABapuiiHbBIN peXUM paOOThI IKCIUTYaTUPYEMOTO JIEKTPOOOOPYIOBAHUS MOXKET
IPOSIBISATHCS B BUJE CPabOTKHU anmapaToB 3JIEKTPUUYECKON 3aIIUThI CETH, N3MEHEHUs
[BETa TEPMOMHIHUKATOPOB, OOHApYy>KEHHsI 30H AHOMAJIBHOI'O HarpeBa 3JIEMEHTOB
ANEKTPOOOOPYIOBaHUS TPU TEIUIOBU3MOHHOM JHMArHOCTHKE, CPaOOTKU JaTYHUKOB
TepmocucteM. Kpome Toro, 00 aBapuifHOM pexkume paboThl AJIEKTPOIIPUOOpa MOKET
TOBOPUTH MOSIBJIEHUE HA €r0 MOBEPXHOCTH, IIHYPE M BUJIKHU MUTAHUS OIUIABJICHUH,
nepopMma Kopiyca, BOSHUKHOBEHUH IpU pab0oTe HEXapaKTEpPHOIo IIyMa M 3amaxa
TJIABSIEHUCS U30JISILUH.

[Ipu3Haku aBapuiiHOTO pexxruma padoThl AIEKTPOOOOPYAOBAHMS U ACUCTBUS MIPU

UX 0OHapyXEHUU MPEICTABIICHbI B Ta0IULIE 7.
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Taoauna 7

IIpu3Haku aBpapuiiHOrO pexxuMa padoThl 3JIEKTPOOOOPYI0BAHNS U 1eliCTBHS NPU UX O0HAPYKEHNH

IIpu3Hak aBapMiiHOIO pexKUMa

Bo3mo:knas Nnpu4YvHa

PeKOMeHIlyeMI)Ie JeHCTBUS

CpaboTas aBTOMaTUYECKHUM BBIKJIIOYATEIb

KopoTkoe 3aMbikanue B 11eH.
Ileperpy3ka B 1ienu.

CpaboTaiio YCTPOMCTBO 3alIUThI | YTeuKa TOKa.

mddepeHInanbHOTO TOKa

Cpaborano  yctpoiictBO  3ammuThl  OT | JlyroBoit

JyTOBOTO TIPO00s (MCKpEHUS) npoOoii(Tocne10BaTEIbHBIMN,
napajuleJIbHbIA, Ha 3€MIII0) WU
UCKpEHHE.

Cpabortano  yctpoiictBo  3amuThl  OT | [lepemabl HanpsHKEHUS

MIePECHATPSHKCHUS

Oram 1.
- YCTAaHOBUTH KaKO# THII arapara 3aluThl cpadoTa (aBTOMaTHYCCKHI
BBIKJTIOYATENb, yCTPOMCTBO  3amUTHl  JAU(PPEpeHIIMATHHOTO  TOKA,

YCTPOMCTBO 3aIIMThl OT TEpEeHANpPsDKEHUs, YCTPOMCTBO 3alllUThl OT
IyroBoro mpo0osi (MCKpPEeHHs)) WU MO0 KaKOMy KaHajdy IMPOH30ILIO0
cpabarpiBaHMe, €ciu IpruOOp KOMOMHHPOBAHHBIH, T.€. 00bEIUHSAET B ceOe
JIBa ¥ 00Jiee THIIA 3aIlUTHI,

- YCTaHOBUTH OOCTOSITENILCTBA MPH KOTOPBIX MPOU3OILIO OTKIIIOUEHUE.
Yro mpoM30nUIO Mpea OTKIIOUEHHEM (MOIKIIOYEHHE WM OTKIIIOYCHHE
MoTpeOuTeNs, MEPIIAHKE CBETa, aHOMaJIbHasi paboTa AJIEKTPONPUOOPOB U
T.11.)? Kakue Harpys3ku Obutn moakmoueHsl M Oblin B padore? Korma u
CKOJIBKO pa3 cpabaThIBaiu anmnapaThl 3alUThI?

- TPOBECTH BU3YAIBHBI OCMOTP JJIEKTPOOOOpYAOBaHUS (IIHYPHI
NUTaHUs,  PO3ETKH,  BBIKJIIOYATENIM,  KOHTAaKTHbIE  COEJAMHEHUS,
COCIIMHUTENIbHBIE KOPOOKH, SJIEKTPONPHUOOpHI) HA HAIUYHE BUIUMBIX
MOBPEXACHUN (M3MEHEHHE 1BETa WM OIUIABJICHUE H30JSALUHU, CIIEIbI
TEPMHYECKOTO BO3JECHCTBUS B pE3yJNbTare KOPOTKOTO 3aMBIKAHUS,
HCKPEHHUSI, TIEPErPy30K);

- eCIM TpPHU BU3YATHHOM OCMOTpPE OOHApPYKEHBI IMOBPEKICHHS, TO

HEOOXOAMMO TPHUCTYHNHUTh K YCTPAaHEHHIO TPHYUH  BBIIBICHHBIX
HOBPEXKACHUN u PEMOHTY (3ameHe) HOBPEXKACHHOIO
AIEKTPOOOOPYAOBAHMS;

- €CII MPHU BU3YaJIbHOM OCMOTPE MOBPEKIACHHUS HE OOHAPYKEHBI, TO
HEO0OXOAMMO MPEUTH K dTaIry 2.

Oram 2.

[TpoBepuTh HaUICKAIIYIO pabOTy armapara 3amnuThl.

- JUISL YyCTPOMCTBA 3aIUTHI OT TMEPEHANPSHKEHUS M3MEPUTh 3HAYCHHE
HANPSDKCHUS TUTAIONIeH ceTH. Eci 3HAYCHHWE NMUTAIONIETO HANpsHKSHUS
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IIpu3Hak aBapMiHOIO pe:KuMa

Bo3MoskHas npuynHa

Pexomenayemble 1elicTBUA

CeTH BBIXOJUT 3a JIMANa30H YCTaBKU ammapara (HW)Ke HIKHEro mpesena
WIM BBIILIE BEPXHEro), TO mpobiema B ceTH. Eciau 3HaueHue MUTAIoLIero
HaIpPsDKEHUS CETH JIEKUT B JUAla30HE YCTaBKH, TO ammapar 3alluThl
HEUCIPABEH U €ro HE0OXOAMMO 3aMEHUTh;

- 715 ycTpoiicTBa 3amuThl AU(QPepeHIHaibHOr0 TOKa B COOTBETCTBUU
co cranaaptamu [7, 8] B KOHCTPYKIHH JODKHO OBITH MPEIyCMOTPEHO
TECTOBOE YCTPOHCTBO (KHONKAa), KOTOpoe OOecreyuBaeT MpPOBEPKY
paboTOCTIOCOOHOCTH anmnapara. Taxxe MOXKHO MIPOBEPUTH
paboTOCIOCOOHOCTh YCTPOHCTBA € TOMOIIBI NPUOOPOB MPOBEPKH U
M3MEpPEHUs] TapaMeTpoB YCTPOMCTB 3alllUTHOrO OTKJIO4YeHHs. Eciau
anmapar 3al{UThl HEUCIPABEH, €ro HEOOXOUMO 3aMEHUTb.

- NS yCTPOMCTBAa 3aIlIMTBI OT JYrOBOTrO TPOOOS TPOBEPHUTH
paboTOCIOCOOHOCTh ammapaTa B COOTBETCTBUHM C MHCTPYKLHMEH 3aBopa-
usroroButens. Hampumep, ¢ moMoIipi0 TECTOBOIO yCTPOMCTBA, BXOISALIETO
B KOMIUIEKT ITOCTaBKM NMpHOOpa, MpU MOMOIIM TECTOBOW KHONKU U T...
Ecnu anmapart 3ammuThl HEMCIIPABEH, €r0 HE0OXO0AUMO 3aMEHUTD.

- 7151 aBTOMATHYECKOI'O BBIKJIIOYATENsl IPOBEPUTH PabOTOCIIOCOOHOCTD
MEXaHU3Ma pacueIieHus. B3BeCTH aBTOMaTU4YECKUN BBIKIIIOUATEb PyKOU
U Iocie OTKIIOYUTH ero. llpum OTKIoueHHH AOIKEH ObITh CIIbIILIEH
XapaKTEePHBIN MIETYOK.

Ecnu anmmapaThl 3J€KTpUYECKOH 3alllUThl UCHPABHBI, TO HEOOXOIMMO
nepenTu Kk stamy 3.

Oran 3.

[IpoBepka mpuCOEIMHEHHBIX HATPY30K (JIEKTPOIIPUOOPOB).

- IPUCOEOUHATH K DIJIEKTPUYECKONW LENH IOOYEPENHO IO OJHOU
HarpysKe, KOHTPOJHUPYs cpadaThIBaHHS allllapaToOB 3alHTHI,

- NIpU BBIABICHUM HArpy3KH, BbI3bIBaIOLIEH cpalaTbiBaHHME armapaTa
3alUThI, BBIBECTU HArPYy3Ky U3 KCIUTyaTalUH.

Pe3ynbTaThl IpOBEpKH, a TAK)KE BCE MPOBEIECHHbIE NPOPHUIAKTHUECKUE
Y PEMOHTHBIE pabOTHI TOJKHBI OBITH 3a()UKCHPOBAHBI B )KypHAJIE.
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IIpu3Hak aBapMiHOIO pe:KuMa

Bo3MoskHas npuynHa

Pexomenayemble 1elicTBUA

TepMOI/IHI[I/IKaTOp HU3MCHUI LIBET

[Ieperpy3ka uenu.
Tl1oxoM KOHTAaKT.

- BoiBecTH 351eKTpoo0OpyI0BaHUE U3 IKCILUTyaTallUY;

- YCTaHOBHTH OOCTOSITENILCTBA, MPH KOTOPHIX MPOHM3OIIEN TEepErpeB
(kakue Harpy3Kd ObUIM MOJKIIIOYEHBI M ObLTH B paboTe, IpU BO3MOXKHOCTH
MU3MEPUTH TIPOTEKAIOIHHA TOK C IEJTBIO BBISBICHHS MIEPETPY3KH).

- MPOBECTH BU3YaJbHBII OCMOTpP 3JEKTPOOOOPYAOBaHMS, HA KOTOPBIH
HAaHECEH TEPMOMHAWKATOP HAa HAJIWYME BUAWMBIX TIOBPEKICHUIN
(U3MeHeHHe IBeTa WIM OIUIABJICHHWE HW3OJIALUH, CIEAbl TEPMHUYECKOro
BO3JICUCTBUS B  pe3yJibTaTe KOPOTKOTO  3aMBIKaHUS, HCKPEHUS,
HEepPerpy3oK);

- €CIlM TIpH BU3YaJbHOM OCMOTpE OOHApy)XEHBI TOBPEKICHUS, TO
HEOOXOUMO TPHUCTYNUTh K  YCTPAHEHUIO TIPUYUH  BBIABICHHBIX
MTOBPEXKICHUIN 51 PEMOHTY (3ameHe) IIOBPEXKIEHHOTO
AIIEKTPOOOOPYIOBAHUS;

- €CIM TIPU BU3YaJlbHOM OCMOTpE TOBPEKICHHS HE OOHApYKEHBI —
MPOBECTH OIEHKY €ro COCTOSIHUS U BBIMOJHUTH MPO(UIAKTUYECKUE
paboThI;

- YAQIUTh CTapblii TEPMOUHINKATOP U HAHECTH HOBBIH.

B kypHane yka3arb pgary oOOHapyXeHHUsS TIeperpeBa, IpHUYUHY,
MPOBEACHHBIC PalbOTHI (PEMOHT, 3aMEHa, MNPO(UIAKTHUYECCKHE pPaboThI),
JaTy HAHECEHUS HOBOTO TEPMOMHAMKATOpPA, COCTOSHHE HOBOTO
TEPMOUHANKATOpa (LIBET, TPAAyHUPOBKA U.T.I1.).

[TonmyueH curHan mokapHOM OMACHOCTU OT
TEPMOCHUCTEMBI

IIeperpys3ka.
II10X0M KOHTAKT.

B cnyuae moiy4yeHus curHana o neperpese:

- YCTaHOBUTHb MECTO, I'’IC IMTPOMU30ULIO Cpa6aTI>IBaHI/Ie JaTdyuKa,

- 3adukcupoBaTh B IKypHaJIe BpeMs, MECTO M HaWMEHOBaHHE
AIIEKTPOOOOPYIOBAHMS, HA KOTOPOM MPOU3OIILIO CpabaThIBaHNUE;

- TPOU3BECTH OCMOTpP OOOpYIOBaHHs, IO MPUYUHE KOTOPOTO
MIPOU3OIILIIO CpabaThIBAHUE CUCTEMBI;

- MO pe3ylbTaTaM OCMOTpa, B CIIy4yae BBISBICHUS HEUCIPABHOCTH,
MPOBECTH  PEMOHT, TEXHUYECKOe  OOCITY)XKWUBAaHHUE WJIA  3aMEHY
JIEKTPOOOOPYIOBAHUS;
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IIpu3Hak aBapMiHOIO pe:KuMa

Bo3MoskHas npuynHa

Pexomenayemble 1elicTBUA

- Ip1 HEOOXOAMMOCTH 3aMEHHUTh JJATYUK C COOTBETCTBYIOLIEH OTMETKOM
B XKypHaJe.

[Ipn IIPOBEICHUU TEIJIOBU3MOHHOMN
JIMAarHOCTUKK  OOHAapy>KeH  aHOMAaJbHBbIH
HarpeB 2JIEMEHTa IEKTPO00Opy 10BaHUS

[Teperpy3ka.
I1oxoM KOHTAaKT.

[Ipu  oOHapykeHUM  aBapuUHHOTO  MOKaPOONACHOIO
ANIIEKTPOOOOPYIOBAHUE  HEOOXOAMMO  HEMEJICHHO
AKCIUTyaTalliy U IPOBECTU PEMOHTHBIE PAOOTHI.

[Tocne ycTpaHeHUWs] HEHCIPABHOCTEW, MPHUBEAIINX K BO3HUKHOBEHHIO
nedekra, PEKOMEHAYETCs TMPOBECTH TMOBTOPHOE  TEIUIOBH3HOHHOE
o0crieoBaHue JaHHOTO OOBEKTA.

PC3y.]'[I)TaTI)I HOBTOpHOI\/’I JAUArHOCTUKHU 3aHECTU B IIPOTOKOJI C YKa3aHUEM
IPOBEJCHHBIX PEMOHTHO-TIPOQUIAKTHYECKHX PadoT.

PCKOMCHHyeTCH IIpOBOOUTH BHCIIJIAHOBYIO TCIIJIOBU3UOHHYIO
JMAarHOCTUKY OTJAENBHBIX JJIEMEHTOB 3JEKTPOOOOPYAOBAaHUS  IOCIE
KaXXI0ro ux pEMOHTa UJu 3aMCHBIL.

Pe3ynbpraThl BHEIUIAHOBOH IWAarHOCTUKU 3aHOCSTCS B MPOTOKON C
yKa3aHUEM MPUIUHBI 00CIICTOBAHUA.

nedexra
BBIBECTH U3

[Ipu pabore »saexkTpuUvecKkoro mpuodopa
HAOII0IaeTCsl HE XapaKTEepPHBIN IIyM, 3amax
IIaBSIIENCS U30JIALNH.

[Iepenanel HanpsKEHHUS.
Hapymenue
JKCIUTyaTaluu.
HeucnpasHocts
aJIeKTponprudopa

paBuII

OTKIIIOYUTH TEKTPONPUOOP OT CETH.

OcmoTtpeTh TpuOOp Ha HANUYHE HEHCIPABHOCTEW (OIUIABICHUE WIIH
MOBPEXKICHUE W3O0JIAIMKM TMHTAIOMIETO ITHYypa, AedopManms Kopiyca u
T.1.).

[Ipu o6HapykeHNN HEMCIPABHOCTH BBIBECTH MPUOOP U3 IKCILUTyaTaI|H.

[Tpou3BecTH pEMOHT WJIH 3aMEHY Ipudopa.
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3akirouenue

J11st TOBBILIIEHUST YPOBHSI TIO’KapHOM 0€30MacHOCTH 0OBEKTOB JKHIIOTO CEKTOpa U
OOIIIECTBEHHBIX 3IaHU HEOOXOJAMMO TPOBEICHUE MEPONPHUATHNA MO MPOQPUITAKTUKE
MOXKapoB OT JJIEKTPOOOOpYAOBaHUS, B TOM 4UHCIE HA OCHOBE COBPEMEHHBIX
BO3MOXKHOCTEH BEIEHUSI MOHUTOPUHTA COCTOSIHUS TMOKapHOW O€30MacHOCTH,
IKCILTYaTUPYEMOTO 3JEKTPOOOOPYIOBAHHUS.

K HUM OTHOCHTCS CHUCTEMaTWYECKU MOHHTOPUHT TOKapHOW O€30macHOCTH
IKCILTyaTHPYEMOTO DJIEKTPOOOOPYIOBAHUS JKUJIBIX W OOIIECTBEHHBIX 3/IaHUN C
IPUMEHEHUEM COBPEMEHHBIX TEXHHYECKUX CPEJCTB, @ MMEHHO TEIUIOBU3MOHHAS
JTUArHOCTHKA, TPUMEHEHHWE TEPMOWHIUKATOPOB JUISl BBISABJICHHS aBapUHWHBIX
YYaCTKOB 3JICKTPOYCTAHOBOK. Takke HE0OXOTUMO BHEAPATH B MIMPOKYIO MPAKTHKY
HOBBIC ammapathbl 3alUTHI JIEKTPUUECKUX CEeTEeH — YCTPOMCTB 3aIUTHI OT JIyTOBOTO
po0Oos U IMepeHANPSHKCHUS.

C menpl0  TOBBIMICHUS  TOXKApHOW  O€30MacHOCTH  AKCIUIYyaTHPYEMOTO
AIEKTPOOOOPYIOBAaHUS JKWJIBIX M OOIIECTBEHHBIX 3JIaHUW, MPOPUIAKTHICCKUM
OCMOTpPaM JIOJKHBI TIOJIBEPTaThCS BCE JIEMEHTHI DJIEKTPOYCTaHOBOK.

Meton mnpoduIaKTHKKA JOMKEH BBHIOMPATHCS HCXOAS U3 TEXHUYECKUX
BO3MOXKHOCTEH, yl100CTBa BEIEHUS OCMOTPOB M 0OE30MACHOCTH OOCIY>KHBAIOIIETO
nepcoHana. Bo3MOXHO MOpUMEHEHHE pPa3HBIX METOJAOB Ha OJIHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKIIUU U YCIIOBUH DKCILTyaTaIliH.

Coderanue HECKOJIBKHX METOJIOB POPUITAKTHKHY MO3BOJISAET OoJiee 3PPEKTUBHO
MIPOBOJUTH MPOPMIAKTUKY MOKAPHON 0€30MaCHOCTH SIEKTPOOOOPYAOBAHUS FKHIIBIX
¥ OOIIECTBEHHBIX 3IaHHM.

[IpumeHsisT COBOKYIMHOCTh Pa3IWYHBIX METOJOB MOYKHO IOCTPOUTH CHUCTEMY
MOHUTOPHUHTAa ¥ TPOQHWIAKTHKHA IOKApPHOH OMAacHOCTH  AKCIUTYyaTHPYEMOTO
AJNIEKTPOOOOPYIOBAHUS, OTPAXKAIONIYI0 COCTOSHHE IMOXKapHOW  0€30MacHOCTH
AJIEKTPOYCTAHOBOK U  TO3BOJIAIONIYIO OCYHIECTBJISITH €r0  MPOTHUBOIOKAPHYIO

npo(rIIaKTUKY.
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[Tpunoxenue

Onucanue TeXHUYECKHUX CPEICTB NMpeaynpexaeHus u npopuIakTuKu
MO0KAPOB OT 3JIeKTPO0OOPY10BAHMS

ABTOMaTHYeCKHe BbIKJIYaTen (AB)

ABTOMATUYECKUN BBIKIIOYATENIb WM TPOIIE TOBOPS «aBTOMAT» - 3TO
KOMMYTAIIMOHHBIN anmapar, npeIHa3HauYCHHBIN JJIsI 3aIUThI JIEKTPUYECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKHUX 3aMbIKaHUU U MEPErPy30K.

ABTOMaTHYECKHE BBIKJIFOYATEIN OBIBAIOT C DJICKTPOMArHUTHBIM PacleUTEIeM
3alUIIAIONIAM  JJIEKTPUYECKYI0  IIelb  OT  KOPOTKOTO  3aMbIKaHUS U
KOMOWHUPOBAHHBIM PACIEIIUTENIEM — KOTJa JOMOJHUTEIHFHO C 3JIEKTPOMAarHUTHBIM

paclenurTeseM TMPUMEHSAETCS TEIUIOBOM pacIeNMTeNb, 3allMIIAIONINN I[eb OT
Heperpy3KH.

) gt
-

—
— e
— —_—
gt —
—) -
——

Tl

1, 2 — BUHTOBBIE KJIIEMMBI JIJIS TTOJKIFOUYECHUS ;3 - TTOABIIKHBIM KOHTAKT; 4 — HEMOABUKHBIN KOHTAKT;
5 - nyroracuTenbHas Kamepa; 6 - THOKUH MPOBOIHUK (TIPUMEHSETCS ISl COSAMHEHUS TIOIBUKHBIX
yacTel aBTOMATHYECKOTO BBIKIIOYATENs); 7 - KaTyIIKa JJICKTPOMAarHUTHOTO pacienurens; 8§ -
CePACYHHUK OIEKTPOMATHUTHOIO PACLCIIHTEI; 9 - TemjuoBOM pacuenurenb (6HMeTaJmI/iquKasI

minactuHa); 10 - mexaHm3m pacuenutens; 11 - pykosTka ynpaenenus; 12 - ¢ukcarop (mist
kperieHus apromara Ha DIN-peiike); 13 - kopmyc.

Pucynox 1. YerpoiictBo AB ¢ KOMOMHUPOBAHHBIM paclieUTEIeM



48

B cootBerctBun ¢ tpedoBanusamu riaBel 3.1 I1YD, CII 256.1325800.2016,
CII1 31-110-2003 OBITOBBIE 2JIEKTPOCETH JOJDKHBI OBITH 3alUINEHBI OT KOPOTKHX
3aMbIKaHUl W meperpy3ku. [loaTomMy mjisi 3alUTBl AJIEKTPONPOBOAKU KWIBIX U
OOIIECTBEHHBIX 3[IaHUW CIEAyeT TMPUMEHSITh aBTOMAThl C KOMOWHHUPOBAHHBIM
pacLEeUTENEM.

B aBTOMaTtHueckoM BBIKJIIOUYATENIE, 3 3AIIUTY LEMH OT KOPOTKUX 3aMbIKaHUI

OTBEYAET DJICKTPOMArHUTHBIM pacuenutesnb. OH COCTOMT W3 KaTyIIKH C
HaxXOJSIIUMCA B €€ LEHTPE CEepACYHUKOM, YCTAHOBJIEHHBIM Ha CIEHUATbHOMN
NpY>KHUHE.
B HopmanbHOM pexume pabOThl, TOK, NPOXOAS IO KAaTylIKe CO37aeT
AJIEKTPOMArHUTHOE TI0JI€, KOTOPOE€ TMPHUTATUBAET CEPACUYHHK BHYTPb KaTYIIKHU.
Cunpl  9TOTO  DJIEKTPOMArHUTHOTO TIOJIE  HEJOCTAaTOYHO YTOOBI  IPEOJ0JIETh
CONPOTHUBJIEHUE NPYKHHBI, HA KOTOPOW YCTAHOBIJIEH ceplieyHuK. [Ipu kopoTkom
3aMbIKaHUM TOK B JJICKTPUYECKOW II€MM MIHOBEHHO BO3pPACTAET 0 BEIUYHUHBI B
HECKOJIBKO pa3 MNPEBBIIAIOIIEA HOMHHAJIbHBIM TOK AB, 3TOT TOK KOpPOTKOTO
3aMBIKaHMS, TTPOXOsS MO KaTyIIKe 3JEKTPOMAarHUTHOTO PACIENUTENs YBEIMYUBACT
3JIEKTPOMArHUTHOE T0JI€, BO3AEHCTBYIONIEE HA CEPACUYHHUK JO TAKON BEJIUYUHBI, YTO
€ro CWJIbl BTATMBAHMS XBaTaeT HA TO YTO ObI MPEOJ0JIETh COMPOTUBIICHUE TPYKUHBI,
nepeMeIiasch BHYTPh KATYIIKM CEPACUYHHUK Pa3MbIKAET MOJABUKHBIA KOHTAKT
ABTOMATHYECKOIO  BBIKJIIOUATENsA, O0ECTOYMBas  I[eNb.  DJIEKTPOMArHUTHBIN
pacLENUTeNb OTKIIOYAET AJEKTPUUYECKYIO L€ 3a JOJIU CEKYH/bI.

3amuTy SJIEKTPUYECKON 1Lenmu OT Meperpy3kd OoOecnedyrBaeT TEIIOBOM
pacLenuTelb aBTOMaTUYECKOTO BBIKIIFOYATENS.

[Teperpyska MOXET BO3HUKHYTh npu BKJIFOYEHUU B CeTh
3JEKTPOOOOpYyAOBaHUs OOIEd MOITHOCTBIO MPEBBIIAIONICH JOMYCTUMYIO HArpy3Ky
JUIS. TAaHHOW CETH, YTO B CBOIO OYEpeIb MOXKET MPUBECTU K IMEPErpeBy MPOBOIOB
Pa3pyLIECHUIO U30JISLHH 3JIEKTPOIPOBOAKH U BOZHUKHOBEHUIO MOXKapa.

TeroBo#t pacuenuTenb MPEACTaBISET COO0M OMMETATUTMYECKYI0 TUIACTHUHY,
T.€. OH COCTOUT U3 JBYX CIAsSHHBIX IIACTUH M3TOTOBJIEHHBIX W3 Pa3HbIX METAJIJIOB,
UMEIOIINX Pa3HbIi KO3(QPUIMEHT paclIupEeHus IPU HarpeBe.

[Ipu npoxoxaeHUH MO OUMETAUIMYECKOW IUIACTUHE TOKa MPEBBIIIAIONIETO
HOMUHAJIbHBIA TOK AB 1miacTuHa HarpeBaeTcs, Ipy ’TOM OAWH METAJLT PaCIIUPSETCS

OpIcTpee JIpyroro. DTO MPUBOJIUT K HCKPUBICHHUIO OMMETAINTMYECKOW IIJIACTHUHBI.
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IIpy HWCKpUBIEHMM OHA BO3JACUCTBYET HAa MEXaHU3M pPaCLENUTENs, KOTOPBIU
pa3MbIKaeT MOJBHKHBI KOHTAKT.

Bpemst cpabaTeiBaHUSI TEIJIOBOTO PACLENUTENS 3aBUCUT OT BEJIMYUHBI
NPEBBIIEHUS MPOTEKAIOUIEr0 B IENM TOKa HAJ HOMHUHAJIbHBIM TOKOM AB.
Uewm Oosbllie 3TO NPEBBILIEHUE, TEM OBICTpEE CpadOTAET PaCLECIUTENb.

Toku ycTaBOK aBTOMAaTHMUECKHUX BBIKIIIOYATENCH, CIIyXKalux sl 3al[ydThl
OTJIETIbHBIX YYaCTKOB CETH, CJIEIyeT BBIOMPATh MO BO3MOXXHOCTH HAWMEHBIIUMHU
0 pacyeTHbIM TOKaM ATUX YYaCTKOB WJIM 1O HOMHUHAJIBHBIM TOKaM
JIEKTPONIPUEMHUKOB, HO TaK, 4YTOOBI ammaparbl 3aldThl HE OTKIIOYAJIH
AJIEKTPOYCTAHOBKU IMPU KPAaTKOBPEMEHHBIX Neperpy3kax (MyCKOBbIE TOKH, MHUKHU
TEXHOJIOTUYECKUX HArpy30K, TOKU IIPU CaMO3amycKe U T. 11.).

Crnenyet oOpamaTh BHUMaHHE Ha MAPKUPOBKY U XapakTepuctuku AB.

B mapkupoBKe yKa3bIBalOTCS:

- MOJIeJIb aBTOMATUYECKOT'O BBIKIIIOYATEIIS;

- HOMUHAQJIBHBIN TOK - MAKCHUMAJIbHBIA TOK 3JIEKTPUUYECKON CETH, IPU KOTOPOM
ABTOMATHYECKUM BBIKJIIOUATENb CIIOCOOEH JUIMTENhHO paboTaTh 0€3 aBapUHOIO
OoTKJItoueHMs 1enu. CTaHAapTHhIE 3HAYEHUS HOMUHAJIBHBIX TOKOB aBTOMAaTHYECKUX
BBIKJIFOUATENCH JIJII CETEeH KUIIBIX M o0mecTBeHHbIX 3nanui: 10, 16, 25, 32, 40, 63 A;

- HOMHHAQJIbHOE HAMNPSHKEHUE - MAKCUMAJIbHOE HAaINpshKeHUEe ceTu B BonbTax,
Ha KOTOPOE PacCUUTAH aBTOMATUYECKUIN BBIKJIIOYATEb;

- TIpejeNbHasl OTKJIFOYAIOIasi ClIOCOOHOCTh aBTOMATHYECKOTO BBIKIIIOYATEIS -
MaKCUMaJIbHBIH TOK KOPOTKOI'O 3aMbIKaHMs B AMIeEpax, KOTOpPbIA CIOCOOEH
OTKJIIOYUTH JaHHBI AB coxpaHuB mpu 3TOM CBOIO paboTocrnocoOHOCTh. B cimydae
NPEBBIIEHNUS TOKOM KOPOTKOTO 3aMbIKaHUS 3HAYECHHUS YKa3aHHOW MpeaenbHOI
OTKJIFOYAIONIEH CMOCOOHOCTH BO3HUKAET BEPOSITHOCTh OIUIABJICHUS TOJBUXKHBIX
KOHTAakTOB AB u ux mpuBapuBaHus Ipyr K JIpyTy, T.€. Bbixojaa AB u3 ctposi.

- XapakTepUCTHKa cpabaTbiBaHUs - OMNPEIEISIeT [Mara3oH cpabaTbIBaHUs
aJIeKTpoMarHuTHoro pacrenutens AB. Xapakrepuctuka cpaOaThiBaHUS HMEET
OykBeHHOEe oOOo03HaueHue. JIyusi 3amuThl  DJIEKTPUYECKUX CETeH IKUJIBIX U

0OIIECTBEHHBIX 37aHM Yale Bcero npuMensaroTess AB ¢ xapakrepuctukamu B, C, D.
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NoroTtun

1 - HanmeHoBaHWe 1 cepus

2 - HomMuHanbHoe HanpsxeHue

3 - BpemA-TOKOBaA xapakTepucrmka

4 - HomMuHanbHaa yacrora

5 - HomuHanbHas OTKNKYaLWas CNOCO6HOCTL
6 - TokoBas Harpy3ka

Pucynok 2. [Ipumep mapkupoBku AB

I[I/IaHaBOHBI TOKOB MI'HOBCHHOI'O  pacCHCIITICHUA B 3aBUCHUMOCTHU oT

XapaKTePUCTHKHU cpabaThiBaHusl B COOTBETCTBUM C [12] mpeacrasnensl B Tabnune 1.

Tabmuna 1
JlnanazoHbl TOKOB MTHOBEHHOT'O PAaCLIEIICHUS
XapakTepucTuKa cpadaTbIBaHUs Juamna3oH
(tun AB)
B Cabiiie 3 [, 10 5 I,, BKIFOYUTEIBHO
C Cspite 5 [, 10 10 [, BKIIOYNUTETBHO
D Csbite 10 [, 1o 20 [,, BKIIOYUTEIBHO

I,; - HOMUHaJIBHBIN TOK AB.

Bb160p aBTOMAaTMUYECKOTO BBIKIIOYATENS OCYLIECTBISIETCS IO CIIEAYIOIIUM
napameTpam:

- M0 KOJINYECTBY MOJ0coB. OaHO- U IBYyXHoJrocHble AB mpumenstores s
onHO(a3HOM ceTH, a TpeX- U YeThIpexmnotocHbie AB - B TpexdasHoii ceTu;

- IO HOMHMHAJIbHOMY HanpspkeHnto. HomuHaneHOe HanpsbkeHue AB momxHO
ObITh OOJIbILIE UM PAaBHO HOMUHAJIBHOMY 3HAUYECHMIO HAIPSKEHUS 3alllUIAeMON UM
LEIH;

- M0 XapaKTepUCTHKE cpabaTbiBaHUS. XapaKTEepUCTUKY cpabaTbiBanus AB

MO>KHO BBIOpATh coryiacHo Tabmure 1;
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- 110 HOMUHAJIBHOMY TOKY. OTnpeeuTh HEOOX0AUMBIF HOMUHAJIbHBIN TOK AB

MOKHO I10 MOIIIHOCTH HUJIH 110 CCUCHHIO KHNJI KaOeJs.

YcrpoiicTBa 3alIUTHOIO OTKJIKYeHus Auddepenunanbroro Toka (YIT)

YCTpoICTBO 3alIMTHOTO OTKIIOYEHHS AU(GEepeHInaIbHOr0 TOKa WM, Kak
4acTo roBopsT, «Y30» - 3TO KOMMYTAIlMOHHBIM anmnapar, MpeJHa3HAaYeHHbIN IS

3al1UThI 3J'I6KTpPI‘ICCKOI>i LCIIN OT TOKOB YTCYKH.

1 — andrdrepenumanbHbIR
TpaHctopmaTop TOKA:

2 — NOPOroBLIH IEeMEHT;

3 — MCNOJIHMTEIBHbLIH

MEXAHM3IM;

4 — penbL TECTHPOBAHMWA

5 — CHJIOBBIE KOHTAKTHI

6O —3AaMHTHLIN KOHTAKT

LICITH TeCTHPOBAHMA]

T — knonka «Tecr»;

R — recroBnlii pe3ucTop;

1.2, N — knemmbl Y30,

Pucynox 3. I[Ipunnun pa6otsr YT

Tok yTeyku — 3TO TOK, MPOXOJAIIMM MO HEXKENATeIbHBIM, B HOPMaJbHBIX
YCJOBUSIX IKCIUTyaTallUK, MPOBOSAIINAM ITYTSM.

B HopmasibHOM pexume padoThl 3JEKTPOYCTAHOBKH, SJEKTPUUYECKUN TOK
MPOTEKAaeT Yepe3 MPOBOJAHUKH BHYTPU HEE, KaK NPEAYCMOTPEHO KOHCTPYKIIHEH.
OT npyrux TOKONPOBOMSIIMX 3JIEMEHTOB KOHCTPYKLUHMH (METaIMYECKHE KOPIIYC,
pamMa, Kapkac), MPOBOJIHUKU OTJEJICHbl H30JIALMEH, COMPOTUBICHUE KOTOPOW HE

IMO3BOJIACT CO3AaTh JJICKTPUUCCKYIO LICTIb.
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Pucynok 4. [Ipumep korctpykuuu Y [T

Ecin mo kakoi-To mpuurHE (MOBPEXKIEHHUE, BIAXHOCTb, TOKONPOBOSLIASL
ObUIb U T.I.) CONPOTUBIEHUE HU3OJISUUU YMEHBIIMJIOCh, Ha KOPIYCE WIH JIPYTUX
TOKOIPOBOSIINX 3JIEMEHTAaX YCTAHOBKU MosiBisieTcs: nmoTeHman. Cam no cedbe Tok
YTEUKU HE BO3HHMKHET, HEOOXOJUMO CO34aTh LENb, COCAUHSIOMIYIO 3JIEKTPUUYECKUM
npubop ¢ MOTEHLMAJIOM Ha KOpIyce ¢ 3eMJied WIM HEeUTpasbio. 31€Ch BO3MOXKHO
HECKOJIBKO BapHUAHTOB.

B nepBoMm ciydae, KOpmyc 3JIEKTPOYCTaHOBKU, HampuMep, ObITOBOM TEXHUKH,
KACaeTCsl METAJUNIMYECKOTO IMPOBOJHMKA, UMEIOLIETO0 KOHTAaKT C 3emiieil. B Touke
KAacaHUsl 3aMBIKAETCs LI€lb, U BO3HUKACT TOK YTE€UKU. ECIM KOHTAaKT IOCTaTOYHO
HAJIeKHBIM, TO CHJIa TOKAa BO3pacTeT A0 Mopora cpabaTbIBaHUS aBTOMATHYECKOTO
BBIKJIIOUaTeNsl B IIUTKE nuTaHus. [Ipu cnaboM KOHTAaKTE MOXET BO3HUKHYTH
VUCKPEHHE, JIOKAJIBHBIA HArpeB TOYKM KacaHWs, YTO IPUBOAUT K OIUIABICHUIO M
JaJIbHEUIIEMY MMOBPEKICHHUIO U30JISLIMHU IPOBOJIOB, BO3TOPAHUIO U TTOXKApPY.

B npyrom ciydae, KOpIyC OJJIEKTPOYCTAaHOBKM HE HMMEET KOHTAKTa C
3a3€MJICHHBIMM NpPEIMETaMU M caM He 3a3eMieH. lIpu xkacaHuu BHEINHUX NaHelen
YEJIOBEKOM, BO3HHMKAET HArpy3Ka, T.K. TEJO 4YEJIOBEKa SIBIACTCS NPOBOJHHMKOM, U
4yepe3 HEro IMpOTEKAET JDJIEKTPUYECKHA TOK. IIOCKOJNBKY CONpPOTUBIEHHE Tema
YeJIoBEeKa BEJIMKO, CHJIA TOKa HEIOCTaTOYHA JJisi cpalaThiBaHUSI aBTOMATHYECKOTrO
BBIKJIFOYATENsl B LIUTKE IUTAHWS U 4YEJIOBEK IOJy4aeT JJIEKTPOTPaBMY BIUIOTH [0
JIETAJIBbHOIO UCXO/A.

Takum o6pazom, YT oOecneunBaeT 3amMTy 4YEJIOBEKA OT TMOPaKEHUs
AJEKTPUYECKUM TOKOM U 3aIIUTY OT MTOXKApPOB.

[Mpunuun aeiictBuss YAT cnenyrommii. [Ipu HOpManbHOM pexkume padOThI

OCIIM, Koraa IIOABHKHBIC KOHTAKThI YI[T 3aMKHYThI, HpHMOﬁ TOK OT (1)213H01“O
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IIPOBOJIA NMPOXOAUT yepe3 Maruutonposos YT, 3ateM depe3 Harpy3Ky, B KaueCTBE
KOTOPOW BBICTYNAIOT, HOJKIIOYEHHbIE 3JIEKTPONOTPEOUTEIN U BO3BpallaeTCs
0o0paTHO B CE€Th IO HYJIEBOMY MPOBOJIHUKY, TaK ke uepe3 maruuronporoa YT, npu
3TOM BEJIMYMHA OOPATHOTO TOKA paBHA BEJIMYUHE MPSMOTO TOKA.

[Ipsamoit Tok mpoxoas yepe3 marautonposox YT co3gaeT B HEM MarHUTHBIN
NOTOK, B CBOI oOuYepeab OOpaTHBI TOK Tak € CO3JaeT B MAarHUTONPOBOJE
MAarHuTHBIA IIOTOK TaKOW K€ BEJIHWYMHBI, HO TaK KaK HaIpPaBICHUE TOKOB
IIPOTUBOIIOJIOKHO, TO M CO3JaBAEMbI€ UMU MArHUTHBIE MOTOKHU IIPOTUBOIIOJIOKHBI,
T.€. MarHUTHBIE ITIOTOKM HAIPABJIEHBl BCTPEYHO II0 OTHOWICHWIO IPYr K JPyry U
COOTBETCTBEHHO, TIpM PaBHBIX 3HAYEHUSAX MPSIMOro M OOpaTHOro TOKOB,
YPaBHOBEWIUBAIOT JPYT JApyra, B PE3yJbTaTe€ 4e€ro CyMMAapHbI MAarHUTHBIA MOTOK B
MAarHuTOIIPOBOAEC paBeH HyI0. Tak Kak CyMMapHblii MarHUTHBIA IIOTOK B
MarHUTONPOBOJIE OTCYTCTBYeT (paBeH HYJI0), BO BTOPUYHOH OOMOTKE TOK HE
MHAYKTHpYyeTCcA. 11oABMKHBIE KOHTAKTHI 3aMKHYTBI, DJIEKTPUYECKasl LENb BKIIOYEHA
Y HaXOJUTCS B HOPMAJIBHOM PEXHUME paOdOTBHI.

Ecnu B 04HOM W3 37IEMEHTOB AJIEKTPUYECKON LENTH BOZHUKAET yTEUYKA TOKA, TO
4acTb  DJEKTPUYECKOIO0 TOKAa HAYMHACT IPOTEKAaThb 110  HEXEIATEIbHOMY
npoBosiemMy myTy. IIpyu 3ToM, 4acTh TOKa DJIEKTPUYECKOM L€, OCTYNAIas OT
¢da3zHoro mpoBoaa He OyJeT BO3BpAILlaThCS B CETh, a MPOXOAS MO HEXKEIATEIbHOMY
OpoBOJALIEMY MyTH OylneT yXxoAauTh B 3emito. ClieoBaTenbHO, OOpaTHBIN TOK,
KOTOPBIM OyAeT BO3BpalllaThCcsi B CeTh depe3 marHutomnporon YT mo HysneBoMmy
pOBOAY, OYJET MEHbIIE MPSAMOT0 TOKa, IMOCTYMAIOIIET0 B CE€Th, COOTBETCTBEHHO U
BEJIMYMHA MPSMOTr0 MAarHUTHOTO IOTOKA CTaHET OoJbllie BEIUYMHBI OOpPaTHOTrO
MAarHUTHOTO IIOTOKAa, B pe3yiabTare 4ero B MarmutonpoBone YT cymmapHsli
MarHUTHBINA MTOTOK YK€ HE OyJeT paBeH HYJIIO.

Bo3HuKIINMN cyMMapHbIA MarHUTHBIN IIOTOK UHAYKTUPYET IEKTPUUYECKUN TOK
BO BTOPUYHOM OOMOTKE, KOTOPBIA MPOXOAS YEpe3 MarHUTOIJIEKTPUUECKOE pele
IPUBOJUT €ro B paboTy, a OHO, B CBOIO OUYE€PE/lb, Pa3MbIKAET MOJBUKHbIE KOHTAKTHI
OTKJIXOYAsl DJIEKTPUYECKYIO LIETIb.

VYCTpOoWCTBO 3allUTHOTO OTKIIIOUEHUS IU(PPEpeHIIMAIBHOIO TOKA HMEET B
obuxone W JApyrue Ha3BaHWs, HarpuMmep, IudQepeHIralbHbIA BBIKIIOYATENb,
aBTOMATUYECKUH BBIKIIOYATENb AU(PPEPEHIINATBLHOIO TOKA, YCTPOMCTBO 3aLUTHOTO

OTKJIIOYeHUS. Takke B pa3IuYHbIX JOKYMEHTaX BCTPEUAIOTCS pa3Hble a00peBUATYPHI
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naHHoro ycrpoiictsa, Hanpumep, AB/IT B 'OCT IEC 61009-1-2020, BAT B I'OCT
IEC 61008-1-2020; VAT B CII 256.1325800.2016; Y30 B IIYD u CII 31-110-2003.

OcHoBHbIMU XapakTepuctukamu Y AT sBisitores:

- Tun. B 3manusax moryt npuMmensaTteca Y /T Tuma «A», pearnpyromue Kak Ha
IIEPEMEHHBIE, TaK U Ha MyJIbCUPYIOLIME TOKH YTeUKH, WK Thna «ACy», pearupyromue
TOJIKO Ha NMEPEMEHHBIE TOKM YTE€UKH. VICTOUHMKOM MyJIbCHUPYIOLIET0 TOKA YTEUKH
MOTYT SIBIISITbCSI CTUPAJIbHBIE MAIIUHBI C PETYJATOPAMHU CKOPOCTH, PETYIUPYEMBIE
VCTOYHUKH CBETA, IIEPCOHAIBHBIE KOMIIBIOTEPHI U JIP.

- HOMHUHAQJIbHBIA TOK - MakCUMaibHbBIi TOK mpu kotopoMm YT cnocoOHO
JUIMTEIRHO paboTaTh, HE Tepss CBOKO paboTocrnocoOHOCTh. CTaHIApTHBIMU,
HamOoJiee 4YacTO MCHOJb3YEMbIMU 3HAUYCHUSIMH HOMHUHAIbHBIX TOKOB YT,
UCIIOJIb3YEMBIX B AJIEKTPOYCTAHOBKAX KUJIBIX M OOILECTBEHHBIX 3JaHUM SBISIOTCA:
10, 16, 25, 32, 40, 63A;

- muddepeHunanbHblii TOK — MUHUMAJIBHBIA TOK YTE€UKH, Ipu KoTopoM YT
MPOU3BEACT OTKIIOUEHUE IEKTpUIecKol 1enu. JuddepeHunanbHbIi TOK — 3TO O7HA
Y3 TJIaBHBIX XapakTepuctuk Y UT;

- HOMHHAJIBHOE HANpPsHKEHUE — HamnpspkeHue ceth npu koropom YT
CIOCOOHO ITTUTENHHO paboTaTh, HE TEPSSI CBOIO paOOTOCIIOCOOHOCTS;

- pon Toka (TMOCTOSTHHBIN WU IEPEMEHHBIN);

- YCJOBHBIM TOK KOPOTKOTO 3aMbIKaHUS — TOK KOTOPBIM KPaTKOBPEMEHHO
Moxketr Beiepxkath YT m0 MoMeHTa moka He cpaboTaeT aBTOMATUYECKUIA
BBIKJIFOYATENb, YCTAHOBJIEHHBIN JJI 3a1IUTHI [IENU OT KOPOTKOTO 3aMbIKaHHSI.

Br16op YT nmpon3BoauTCs 1O CICTYIOIINM KPUTEPHSIM:

- 110 HOMUHAJBHOMY HAIIPSDKEHHUIO U THUINY ceTh. HOMUHAIbHOE HaIpsKeHHE
YT nomxHO ObITH OOJIbLIE TMO0 PABHO HOMUHAIBHOMY HAMPSKEHUIO 3alIUIIAeMOM
uM nenu. s ogHodazHoit cetu Tpedyercs apyxnoitocHoe YT, mis TpexdaszHoit
CETHU — YETBIPEXIIOIOCHOE;

- Mo HoMUHaNIbHOMY TOKY. CornacHo [1YD ucnonb3oBanne YT B rpynmnoBbix
JUHUAX, HE HMMEIOIIMX 3allUThl OT CBEPXTOKA, 0€3 JOMOJHUTEIBHOrO armapara,
o0ecreunBaroIIero 3Ty 3alUTy He aomyckaercs. M3 atoro cienyer, uro nepen YT
JOJKEH CTOSITh aBTOMATHMYECKUM BBIKIIOUYATENbh WIM JPYroil anmapar ¢ QyHKIHe
3aIUTHI OT CBEPXTOKA, 110 TOKY KOTOPOTr0 HEOOXOJUMO BHIOMpPAaTh HOMUHAJIBHBIN TOK

YAT. Ilpu strom HOMmuHaIbHBIH TOK YT pomkeH ObITh Ooibie JIMOO paBeH


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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HOMHUHAJIbBHOMY TOKY YCTaHOBJICHHOTO /IO HETO ammapara 3aiuThl (aBTOMaTHYECKOTO
BBIKJTIOUATEJS] WIIM JPYToro anmnapara ¢ GyHKIMEH 3alUThl OT CBEPXTOKA);

- mno gubdepennmanbHoMy  TOoKy.  CTaHAZapTHBIMH  BEIUYHMHAMHU
maddepennmanpaoro toka YT sBisrores: 6, 10, 30, 100, 300, 500mA. YT
¢ muddepennmanbabiM TokoM 100, 300 u 500 MA npuMeEHSIOTCS ISl 3al[UThI
OT moxapoB, ¢ auddepenuuanbapiMu TokamMu 6, 10, 30 MA - aus 3anUTHI

OT ITOPAKCHHA YCIIOBCKA JJICKTPUUICCKHUM TOKOM.

cepus NpoM3BOaUTENb

HOMWHANBHLIN TOK -/
\ B1i1-63 ’ a
HanpsXeHue 50 A i
\ 2308- 50y cxema
L — |sn 30 MA i -.-J NOAKNIOYEHUA
audbepeHUManbHbIit ' / 0b03Ha4YeHus

TOK -
’ [% @-ﬂj

(3000

- /g ﬁ.l
YCNOBHBINA TOK KB/ “LH.{
™n Y30 ? ug

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

4
’ Tun AC @ - AN CMHYCOMAANLHOTO
: T NepeMeHHoro Toka
+ Tun A - ANA NYALCUPYIOWWEro
M NOCTOSIHHOrO TOKa (M ANS CMHYCOMAaNb-
S HOrO NepPeMeHHoro Toka)
s Tun B - ANS NOCTOSHHOTO TOKa (M

ST ANna CUHYCOMAANLHOMD NepeMedHoro
L ~ TOKa U AN NynbCUpyrowero nocTosaH-

HOTO TOKa)

Pucynox 5. Mapkuposka YT

[TIpumensiempie Tunel YT (QyHKIIMOHATBHO MOMKHBI TIPEIyCMaTPUBAThH
BO3MOXHOCTh MPOBEPKU WX padorocrmocoOHocTH, mpoBepka YT (TectupoBanme)

JUISL KUJIBIX OOBEKTOB JIOJKHA MPOBOJUTHCS HE PEXE OJHOrO pa3a B TPU MecCIa,
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0 YeM JI0JDKHa OBITh 3almuCh B MHCTPYKIMU M0 JKCIUTyaTalluM TMPEINpUSTHSI-
U3TOTOBUTEIIS.

YceranoBka YT, pedcTByrommMx  Ha  OTKIIOYEHHE,  3allpellaeTcs
JUISL DJEKTPONPUEMHUKOB, OTKJIIOUYEHUE KOTOPBIX MOXKET IIPUBECTH K OMNACHBIM
MOCJEACTBUAM: CO3JAHUI0 HEMOCPEACTBEHHOW yIrpo3bl ISl KU3HU  JIFOJEH,
BO3HUKHOBEHUIO B3PBIBOB, IMOKAPOB U T.II.

JIJIsi caHUTapHO-TEXHUYECKUX KAaOWH, BAHHBIX M JYIIEBBIX PEKOMEH]YETCS
ycraHaBiauBath YT ¢ HOMHHaNBbHBIM au@depeHIIMaIbHbIM OTKIOYAIOIUM TOKOM
no 10 MA, ecnm s HUX BBIAEIEHA OTIEIbHAS JIMHUS, B OCTAJIBHBIX CIIy4asXx,
HaIrpuMep, Mpy MPUMEHEHUU OJHOM JIMHUU JJIsi CAHUTAPHO-TEXHUYECKOM KaOWHBI,
KYXHU U KOpuaopa, cieayet npumeHath YT ¢ HomuHaabHbIM auddepeHaibHbIM
OTKJIIOYAIOIIUM TOKOM 110 30 MA.

Jns onHokBapTupHbiX gomMoB YT ¢ HoMuHaNBbHBIM auddepeHInaibHbIM
OTKJIFOYAOIIUM TOKOM 10 30 MA peKOMEHIYEeTCs MPEeyCMaTPUBATh IS TPYIIIIOBBIX
JVHHUM, NOUTAIOUIMX IITENCEIbHBIE PO3ECTKM BHYTPU JIOMa, BKIIIOYas I0JIBaJbI,
BCTPOCHHBIE U TMPUCTPOCHHBIE TAPAXKHU, a TAKXKE B TPYINIOBBIX CETAX, MUTAIOIINX
BAHHBIE KOMHAThI, JyIIEBbIE U cayHbl. [l yCTaHAaBIMBAaEMbIX CHApPYXKH
HITETICENbHBIX po3eToK ycTaHoBka YT ¢ HomuHanmbHBIM AuddepeHnnaIbHbIM
OTKJIFOYAOIIUM TOKOM 110 30 MA oOs3aTenbHa.

B 3manumsix moryt npumenstbess Y30 Tuna «Ay, pearupyroiine Kak Ha
NEepEMEHHbIE, TaK M Ha MNYJbCUPYIOIIME TOKU TNOBpexkAeHUM, uiam «ACy,
pearupyroumme ToJIbKO Ha IEPEMEHHBIE TOKHA YTECUKHU.

Kax Buano u3 xonctpykumu YT (ecnu peub uaer HE 0 KOMOMHUPOBAHHOM
YCTPONCTBE) B HEM OTCYTCTBYET 3alllTa OT CBEPXTOKOB WM MpHU JIOO0N CXeMe €ro
NOJNKIIOYEHHUS  JOJKHA  OBITh  MpeaycMOTpeHa  oOsi3aTelbHash  yCTaHOBKA
ABTOMATHUYECKOTO BBIKJIIOYATES, A1 3allUThI, Kak caMmou ceTd, Tak U Y [T oT TokoB
Neperpy3ku U KOPOTKOTO 3aMbIKAHUS.

Taxxxe HeoOxonuMa mepHoauYecKas MpoBepka padorocrnocodHoctn Y/T.
Crangapramu [7, 8] ycTaHOBJIEHO TpeOOBaHHE MO HAJUYHUIO YCTPOMCTBA MPOBEPKU
paboTociocoOHOCTH YAT (KHOTIKH). [IpoBepka paboTococoOHOCTH
ocymiectBisiercss Haxatuem KHonku «TECT». Ilpu ee Haxatum B YT

HNCKYCCTBCHHO CO3JACTCA TOK YTCUKH, YTO JOJIDKHO IIPUBCCTHU K OTKIIOYCHHUIO YILT
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YcTpoiicTBa 3alIUTHI OT AYroBOro npo6osi uiu uckpenus (Y3 /111)

JlyroBoii mpoOOW WM HMCKPEHHE — OJUH U3 aBAPUIHBIX MOXKapPOOMACHBIX
PEKHUMOB B JIEKTPOCETSX.

B ornrune OT KOpPOTKMX 3aMbIKaHWM, BO3HMKAIOIIMM IPU HCKPOBBIX
Y JYTOBBIX pa3psilax TOK, OTPAHUYMBAECTCS CONMPOTUBICHUEM HAarpy3Kd, Ha KOTOPBIU
HE pearupyroT aBTOMATUYECKHE BBIKIIIOYATEIH, HO 332 CUET JJIUTEIIBHOTO BPEMEHHU
€ro MPOTEKAHUS, MOKET IPOUCXOAUTH BOCIUIAMEHEHNE U30JISILIUU ITPOBOJIA.

OnHolt W3 TJIABHBIX TPUYUH HUCKPEHHS SBIAETCS OOJBIIOE TMEPEXOTHOE
conpotuBieHue (bBIIC), B 00uxole Ha3pIBaEMOE TaKXKE «IUIOXUM KOHTAKTOMY.
IIpn BIIC Ha mepexope 3JIEKTPUYECKOIO TOKA C OJHOTO IIPOBOJAHUKA HA JIPYrou
oOpa3yeTrcsi mociieqoBaTeNbHAs WM NapajyielbHas 3JIEKTPUYECKast Iyra MeEexAy
MIPOBOJIAMU UJIM KOHTAKTaMH.

BIIC dactro BO3HWKaeT BCIEACTBHE Je(DEKTOB U  TIOBPEKICHUH,
MIPOUBOIIE X MPH dKCIUTyaTanuu 0oopynoBanus. Hanmpumep:

- TIOBPEXKIEHUS H3OJSALUU KaOels TBO3MSIMH, IMIypyNaMH, 3aKUMaMu WU
IIPU MEXAHWYECKOM BO3JIEUCTBUU JPYTUMHU NPEIMETAMU;

- TIOBPEXACHUS N3OSN Kabesnel rppl3yHaMH U TJOMAITHUMU KUBOTHBIMU;

- U3JIOM Kabens (MpoBoJia) MpU U3rMOaxX WM MPHU MOCTOSHHBIX MEXaHUYECKUX
BO3JICHCTBUSIX;

- CTapeHUE€ W3O0JISIUM, MOBPEXKIACHUS OT BO3ACHCTBUS TEMIIEPATYpHI, BJaru,
JIPYTUX pa3pyliaronux GakTopos;

- YXYJAIIEHUE KOHTaKTa U3-3a OCJIA0JICHUs 32)KUMOB, CTAPCHUS U OKUCIICHHS
MIPOBOJIOB H T.J.

B moBpexnéHHON Kuie BO3HHKAET MaJblii 3a30p, MPOOWBAEMBbI pabodnm
HAMPsHKEHUEM, TTIO3TOMY TOK 110 TAKOMY KaOEJI0 MPOJI0JDKAET MPOTEKaTh, M OCTAETCS
OMM30K K HOMHUHAJIHHOMY 3HAUEHUIO, a 3HAYHUT, aBTOMATUYECKHU BBIKIIOYATEIb

Ha HETo He pearupyer.



58

@ Q)

OenabneHHpi MexaHHUBCHDE MepeganneHkbi HenonHoweHHR
KOHTAKT NOBPEAiEHmne kafiens HOHTAKE
Kabens
. - f
Hedent MoBpEwgEHHE Mexannueckos NoBpesaEHueE CHpYTHA MEIE 1
wafiens FpBI3YHAMM MOBRERAEHWE WK CTApEHKUE AOMMHAR
WIOAALMM HI0ARALMK

PucyHnoxk 6. Bo3M0oXHbIE TPUYHUHBI UCKPEHUS B 3JIEKTPOIPOBOIKE

B 3a30ope BO3HMKaeT AYroBou paspsill, COINPOBOXIAKOUIMKWCS WHTEHCHUBHBIM
BBIJICJICHUEM TEILIa, YTO MPUBOAUT K JaTbHEUIIEMY pa3pyIlICHUIO U30MSIUNA KaOes
Y €ro BO3TOPAHMUIO.

[Ipy  OoOnBIIOM  MEPEXOJHOM  COMPOTUBICHHUU  BO3HUKAET  MPOLECC
UKIMYECKOro 00pa3oBaHMsI U TallleHUsl BJIEKTPUYECKON JIyTW, MPOUCXOJUT
3HAUUTEIIBHOE W JUIMTEIIBHOE BBIACJIEHUE TEIUIOBOM JSHEpruv. Bo3HUKaOT
JUTATEIIHHBIE W YCTOWYMBBIC TEIUIOBBIE PEKUMBI PAOOTBHI AJICKTPUUCCKUX TIICTICH,
BCJICJICTBUE YEro MPOUCXOJUT pa3pylICHUE H30JSIUM M 3allUTHBIX O000JIOYeK, a
TaKKe MOCIIEYIOIIEE BO3TOPAHUE.

[Io mexaHW3My BO3HUKHOBEHUS, PA3JIM4YalOT [OCJIEAOBATEIbHBIN JTyrOBOM

po0oii, mapaieNnbHbIN 1yroBoi Mpo0Ooi 1 AyroBoii MpoOoit Ha 3eMITIO.

L (nuHuA)
HATPY3KA
N (He#Tpans) 1
N
[
PE (3azemneHue) "
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Pucynok 7. MexaHu3M BO3HUKHOBEHHMSI 1yTOBBIX MPOOOEB
[Tog mnocnegoBaTeNbHBIM JTYyTrOBBIM MPOOOEM MOHUMAETCS AJIEKTPUUYECKUI

npo0oil M30aUMK (UM BO3AYLIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MHPOTEKAET
yepe3 Harpysky uenw, 3ammumaemon Y3II. IlocnenoBatenbHblil JyroBoil mpoOoii
BO3HHUKACT, MPEXKJE BCEro, B pE3yJbTaTe MOBPEKICHUS MPOBOAA WU MOTEPHU
KOHTAaKTa B IOCJEJOBATEILHOCTA C Harpy3koi. B aTux cnydasx, BeluuMHaA TOKa
MEHbIIIe, YeM padouMil TOK, U aBTOMATUYECKUE BBIKIIOYATENN WM BBIKIHOYATEIN
g epeHnnanTbHOTO TOKAa HE CIIOCOOHBI OMPEeINTh HEUCTTPABHOCTh M OTKJIFOYHTH
3alUIIAEMYIO LIETb.

[TapannenpHbIi yroBoil MpoOoii - 3TO MPOOOH, TPU KOTOPOM TOK MPOTEKAET
MEXAY aKTHUBHBIMH TPOBOJHHKAMHU, TNapaJJIebHO Lenu Harpy3ku. [Ipo0oii
COMPOBOXKIAETCS TOSIBJICHUEM AJIEKTPUUECKOM JYyTH, CIOCOOCTBYIOLIEH 3aMbIKAHUIO
MPOBOJHUKOB. BenuumHa Toka Mmpu mapajjiebHOM MpoOoe OnmpeAessieTCs: MOTHBIM
COINPOTUBIIEHUEM LIENU. B 3aBUCUMOCTH OT TOr0, KAKOM HOMHUHAJIBHBIM TOK UMEET
ABTOMATHYECKUM BBIKIIIOYATENb, MPOUCXOAUT (WJIM HE TMPOUCXOAUT) OTKIIOUCHHE
nenu. IIpu 3arpyOneHHOl ycTaBKe TOKa cCpalaThlBaHUs aBTOMAaTUYECKOIO
BBIKJIFOYATEJIS] OTKIIOUEHUE LIETTU TPOUCXOUT C 3a/ICPIKKOM.

JlyroBoii mpoOoii Ha 3eMITI0 — ATO MPOOOH, TIPU KOTOPOM TOK MPOTEKAET MEXKITY
AKTUBHBIM TPOBOJHUKOM W 3eMJIEH B pe3yibTaTe 3aMbIKaHus (Ha3HOTO MPOBOJHUKA
Ha 3€MJIIO WJIM HA 3JIEMEHT 3JICKTPUUYECKU CBSI3aHHBIN C 3€MIIEH.

YcerpolicTBo 3anuThl OT AyroBoro mpooos (Y3/II1) — HOBBIN Kiacc ammapaToB
3alIUThl 3JEKTPUYECKON CETH, MPEIHA3HAYEHHbI, B OTJIMYHE OT APYTUX BUIOB
AJEKTPUYECKUX 3aLIUT, UCKIFOYUTENBHO I MPEIyNpeKACHUS U NPEAOTBPAICHUS
M0’KapoB, BO3HUKAIOIINX U3-3a TyTOBOTO MPo00s (MCKpEeHUS).

HexoTtopbiMu pa3paboTuMkaMu 3TUX M3JEIUN MPUMEHSETCS TaKKe TEPMHUH

«yCTPOMCTBO 3alIUTHI OT UcKpeHus» (Y3Uc).
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Pucynok 8. [Ipumepbl yCTpOMCTB 3aIIUTHI OT AYTOBOTO MPOOOS pa3IMUHBIX
IIPOU3BOIUTEIIEH

V31T HOCUT UCKITIOYUTENBHO TPOTUBOMOKAPHOE Ha3HAUCHUE.

OcnoBHor  3amauent  Y3JIII  sgBnsgeTrcs  CBOEBPEMEHHO  PAaCIO3HATH
BO3HUKHOBEHUE  II0XKAPOOMACHOTO MCKPEHUS W OTKIIOYUTHh  3al[UIIAEMYIO
AIEKTPUYECKYIO LEMb.

Y3I1 cKOHCTpyMpPOBAaHO TaK, YTOOBI OMNPEACIUTL TOSBICHHE JIyTOBOTO
(MCKpOBOr0) paspsiia U IpepBaTh KOHTYp €IIE€ Iepe] TeM, KaK SHEprus B MECTe
HEHCIPABHOCTHU JOCTUTHET 3HAYCHUN, BEAYIINX K BOZHUKHOBEHHIO MOXKAPA.

V3III obecneunBaeT aBTOMATUYECKYIO JAMArHOCTUKY KOHTPOJIUPYEMOM
ANEKTPUYECKON 1LIeNMU W TPHU BO3HUKHOBEHHWU HUCKPEHHUS OTKJIOYaeT €€ OT oOIiei
IATAIOLIEN CETH.

Takum oOpazoM, menb TPUMEHEHUSI 3TUX YCTPOUCTB — JTO MPEAYNPEKICHUE
MOXAapOB, BO3HUKAKOIIMX B IMOMEIICHUSX, 3[AHUAX U COOPYXKEHUSIX IO NPUYUHE
HEUCTIPABHOCTHU 3JIEKTPOOOOPYI0OBAHMUS, MPOSBIISIONICHCS B BUJIE JYyrOBOr0 MpoOOs

(ucKkpeHus).
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bonpmmmacTBo  Y3/II  MCHoOnb3ylOT CXOKHME MPUHLUIBI  OOHAPYKEHUS
II0’KaPOOIIACHOIO0 HCKPEHUS B CETHU. YCTPOWCTBO AHAIM3HUPYET COBOKYIHOCTH
[IapaMeTpOB TOKa M HAIPSDKEHUS CETH, XapAaKTEPHBIX ISl UCKPEHUS: BEINUYUHY,
dbopMy, MOISAPHOCTD, MPOJIOKUTEIILHOCTh M TEMIT CJIEIOBAHMS CKAYKOB. DTH CKaYKU
U AT HHPopMalHio, o0padaThiBaEMyI0 MOAYJEM OOpaOOTKM CHTHAJIOB B COCTaBE
VY3/II. BennunHa noJy4eHHOTO CUTHAja CPaBHHUBAETCA C 3aJaHHBIM 3HAYEHUEM U
IPU KaXkJIOM IPEBBIIICHUHA JTOr0 3HAYECHUS IOJAETCS HMIIYJIbC PErMCTPUPYEMBIN
HakonuTeneM. [Ipy NOCTHKEHUM B HAKONMUTENE YCTAHOBICHHOI'O YUCJA MMITYJIbCOB
3aJJaHHOTO YPOBHS MOAPsA (OPMUPYETCS CHUTHAN, OTKIIOYAIOUIUI 3allyIIaeMyo
JIVHUIO.

Baxnoit xapakrepuctukon Y3/II, sABnseTcs mNmOMEX03allUIIEHHOCTh, T.€.
OTCYTCTBHE HEXEJAaTelbHBIX (JOXKHBIX) cpabaTblBaHUI TpU BKIOYEHUHM B
3aIUIIAEMYIO0 LENb PA3INYHBIX 3JIEKTPOIIPHUOOPOB, HAIPUMED, MbUIECOCA, UCTOUYHUKA
IIUTaHWSI C DJJEKTPOHHOM KOMMYTAalMEH, JBUIaTesisi KOHAEHCATOPHOIO IIyCKa,
AJIEKTPOHHBIX PETYISATOPOB (TUPUCTOPHOIO THIA) CUJIBI CBETA, ()IYyOPECHEHTHBIX H
TaJIOT€HOBBIX JIAMII, @ TAaKXK€ «HOPMAJIbHO MCKPSIIMX» PYUYHBIX AJIEKTPOOBITOBBIX
MHCTPYMEHTOB C JBUTaTEJIIMU KOJJIEKTOPHOT'O THUIIA UCKPEHHME B KOTOPBIX SBISETCA
JOIIyCTUMBIM, HAIIpUMEp APEIlb.

CTOUT OTMETUTB, YTO OTAEIBHBIE AIEKTPUUYECKUE YCTPONCTBA CAMH MOTYT
T€HEPUPOBATh BBICOKOYACTOTHBIE W CPEJHEYACTOTHBIE IOMEXH, KOTOphIE OYyIyT
pacno3HaBatbesi Y3JIII kak wuCTOYHMK wuCKpeHus. Hampumep, TUPUCTOpPHBIE
perynsaropsl ¢ (a3oBbIM yIpaBiieHHEM 0€3 IMOMEXOIOJAABISAOMUX (UIBTPOB;
pa3JIMYHbIE YCTPOWCTBA, T€HEPUPYIOIIME BBICOKOYACTOTHBIE ITOMEXHU ITOBBILIEHHOI'O
YPOBHS, CYLIECTBEHHO NPEBBIMIAIONIME HOPMBI Ha IoMexoamuccuro. Ilpun Hanmuum
NEPEUYNUCIEHHBIX YCTPONCTB, MNPUXOAUTCS JTUOO OTKAa3bIBaTbCs OT INPUMEHEHHUS
VY311, yBenuurBasi pucCKM BO3TOpaHUM OT MCKpeHwus, jaubo otkitouath Y3/II Ha
BpEMS UCIIOJIb30BAHUS YCTPOKCTB, SIBISAIOIINUXCS T€HEPATOPAMU BBICOKOYACTOTHBIX U
CPEAHEYaCTOTHBIX ITOMEX.

OcHoBHBIMH XapakTepuctukamu Y3111 aBisroTcs:

- HOMUHAQJIbHBIA TOK — MaKCUMaJibHBIM TOK mpu koTopoMm Y3JII crnocoOHO
JUIMTEILHO paboTaTh, HE Tepsis CBOKO paboTocnocoOHOCTh. B ocHOBHOM
BBIITYCKAIOTCS B MATH MOJU(UKALMAX, B 3aBUCUMOCTH OT HOMHUHAJIBHOTO TOKa: 16,
25, 32,40, 63A;
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- HOMHMHAJBHOE HANPSHKECHUE — HAIpsHKEHHEe ceTu Inpu kKotopom Y3JIII
CIOCOOHO JITUTEILHO PaboTaTh, HE TEPSIsl CBOIO pabOTOCTIOCOOHOCTD;

- YCJOBHBIM TOK KOPOTKOTO 3aMbIKaHUSI — TOK KOTOPBI KPaTKOBPEMEHHO
MokeT BbIepxkath Y3JII no momeHTa moka He cpaboTaeT aBTOMAaTUYECKHMA

BBIKJIFOYATCIIb, YCTaHOBJIeHHBIﬁ AJI1 3allIUThI OCTIKM OT KOPOTKOI'O 3aMbIKAHUS.
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1 — u3rotoBUTEIND; 2 — MOJENb; 3 — HOMUHAJIBHOE HANPSDKEHUE; 4 — YaCTOTa; 5 — HOMUHAJIbHBIN
TOK; 6 — YCJIOBHBIN TOK KOPOTKOT'O 3aMBIKaHHS; 7 — cXeMa MOJKIIOUCHUS; 8§ — cXemMa UHIUKAIUU
COCTOSIHUS pudOpa

Pucynok 9. [Ipumep mapkuposku Y3111

Bou16op Y31 npon3BoauTcs O CAEAYIOMIMM KPUTEPUSIM:

- 10 HOMUHaJIbHOMY Hanpsixkenuto. HomunanbHoe Hanpsibkenue Y 31T qomkHO
OBITH OOJIBIIIE JIMOO PABHO HOMUHAIHLHOMY HAIPSKEHUIO 3aIUIAEMON UM IIETTH;

- 0 HOMHUHaJIbHOMY TOKYy. Y3/[II He 3amuImmaer >3JIEKTPUUYECKYIO CETb
OT NEPETPY3KM M TOKOB KOPOTKOTO 3ambikaHus. Iloatomy mepen Y3/II nomxen
CTOSITh ABTOMATHUYECKUH BBIKIIOYATENb WM APYrod ammapar ¢ QyHKIUEH 3aluThl
OT CBEPXTOKa MO TOKY KOTOPOro HEOOXOIUMO BhIOMpaTh HOMUHANBbHBIA TOK Y 3/III.
IIpu »stoM HommHanmpHBIN TOK Y3/II momkeH ObITh OoJblIe JTUOO paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOI'O JI0 HETO amnmnapara 3aluluThl (aBTOMAaTHYECKOIO
BBIKJIIOUYATENS WIIM JPYroro anmnapara ¢ (QyHKIHMEH 3alUThl OT CBEPXTOKA).

Taxoxe nipu Be16ope Y3/II ciienyer oOpaTuTh BHUMaHHE Ha HAIMYKE (PYHKIIUU

IPOBEPKH pabOTOCTIOCOOHOCTH yCcTpoicTBa. HekoTopbie MPOM3BOIUTENHN OCHAIAIOT
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VY311 kHONKOW MPOBEPKH, OTEIbHBIE IPOU3BOAUTEIN B KOMIUIEKTE C YCTPOMCTBOM
IIOCTABJIAIOT CPEACTBO KOHTPOJS B BHUAEC ABTOHOMHOW BWJIKM, II03BOJISAIOLICH
UMUTHPOBATh MCKPOBbIE pa3psiibl, U TakuM OOpa3oM OCYUIECTBIATH KOHTPOJIb
(GYHKIIMOHUPOBAHUS W3JETUS M OMNpPENEJICHHE 30HbI €ro JEHCTBUS, UTO SBIAETCS

HCCOMHCHHBIM IMPCUMYIICCTBOM TAKHX aIlIlapaTOB.

Pucynok 10.ITpumep Y3AII B KOMIUIEKTE CO CPEACTBOM KOHTPOJIS 30HBI
(byHKUHOHUPOBAHUS

VYceranoBka Y3/III B rpyImoBbIX CETSX NMUTAaHHUS CHCTEM IPOTHUBOIIOXKAPHON
3alllUTBl M B DJICKTPOYCTAHOBKAX MEAUIIMHCKOTO HAa3HAYCHUs, MOACP>KUBAIOIINX
KU3ZHECATETLHOCTh OOJIBHBIX, HE JOMYyCKAaeTCsl.

VY3l saBnsiercs emie OJHUM BHUJOM 3alIUTHl JJIEKTPUUYECKUX LIETEH.
OnHo He 3aMeHsieT co00# pyrue anmaparhl 3alUThl 1 HE OTMEHSIET HEOOXOIUMOCTH
MPUMEHEHUS B DJICKTPUUYECKUX LIETSAX aBTOMATUYECKUX BBIKJIIOYATENEH U YCTPOUCTB
3alIUTHOTO OTKJIIoUeHHS AU PEepeHInaIbHOTO TOKA.

V3II pexoMeHAyeTCs YCTaHABJIMBATh B OTJICJIbHBIX TPYIIOBBIX JHUHUAX
MATAHUS OCBEIIEHUS M IITENCEJbHBIX PO3E€TOK MOCJE APYTUMX amllapaToB 3allUThI
(AB, YAT).

VYceranoBka Y3/II1 3anpemaeTcs B IMHUAX CUCTEM ITPOTUBOIIOKAPHOM 3aILUTHI,
a TaKXKe JIEKTPONPUEMHHUKOB, OTKJIFOYEHHUE KOTOPBIX MOXKET MPUBECTH K OMACHBIM
MOCJEJACTBUAM: CO3JAaHUI0 HEMOCPEACTBEHHOW Yrpo3bl [JIsi JKU3HM  JIKOJIEH,

BO3HHUKHOBCHHUIO B3PBIBOB, I10KApPOB U T.I.
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YcrpoiicTBa 3amuThI 0T nepeHanpsi:kenus cetu (Y3II)

[Tepenaapl HAMPSHKEHUS B SJICKTPUYECKOW CETH SIBIISIIOTCS OQHOM M3 OCHOBHBIX
OPUYUH BBIXOJIa U3 CTPOS AJIEKTPUUECKUX MPUOOPOB, MPUBOASIIUX B OTIEIbHBIX
ciaydasx K moxkapy. OcoOeHHO OCTpO BONPOC 3allUTHl  AJIEKTPONPHUOOPOB
OT TEpPEenajoB HAMPSHKEHUS CTOUT B JKWIBIX MHOTOKBAapTHUPHBIX JIOMaxX CTapou
MOCTPOMKH, a TaK >K€ YACTHBIX >KWJIBIX JOMax IMOJKIIOUYEHHBIX K CTapbhbiM JIMHUSM
AJIEKTpOIepeaay.

YCTpOWCTBO 3alMTHI OT NEPECHANPSKECHUS WM PEJIE€ HANPSKEHUS — 3TO
anmapaTr  3alluThl, OCYIIECTBJISIONIMNA HENPEPHIBHBIM  KOHTPOJb  BEIWYUHBI
HaIPsDKCHUST TUTAIONIEH CETH C IeJIbl0 O0ecCleueHHs] OTKIIOYCHHUS Harpy3Kud B

CJIy4acC BbIXOAa 3HAYCHUS HAIIPSAKCHUA 3d YCTAHOBJICHHBIC IIPUICIIBI.
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Pucynok 11. [IpumMepsl yCTpONCTB 3aIUTHI OT NEPEHANPSKEHUS PA3JIMYHbBIX
IIPOU3BOAUTEIIEH

Hasznauenne VY3II 3akmiouaercs B 3alIUTe  DJIEKTPOOOOPYAOBAHUS
OT IIEpEenagoB HAIPSIKEHUs CETH KOTOPbIE MOTYT BO3HHUKHYTb B CIICICTBHE
paznuYHbIX (PAKTOPOB TAKUX KaK OOpPBIB HYJIS, epekoc (a3 u T.1.

Kak mpaBuno, Y3II cocTouT u3 JBYX OCHOBHBIX OJIOKOB: M3MEPUTEIHLHOTO
Y UCIIOJTHUTEIBHOTO.

[Ipu nomaue wa VY/II HanpspkeHUs U3MEpPUTENBHBIN OJOK Ompenemnser
€ro Beau4uHy. ECiu M3MepeHHOe 3HAaYCHHE HAIPSIKEHUsS JIEKTPOCETH HE BBIXOIMUT

3a YCTAHOBJICHHBIA B HACTPOMKAX JMANa30H 3HAUYCHUN U3MEPUTENIbHBINA OJIOK MOJaeT
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CUTHAQJI Ha HWCIOJHUTENIbHBIA OJIOK (pene) KOTOPBIA 3aMBbIKAeT CUJIOBOW KOHTAaKT,
BKJIFOYAsl TEM CAMBIM Harpy3Ky B CETb.

Takum o6pazom, Y/II ocyiiecTBisieT HEMPEPHIBHBIN KOHTPOJIb HANPSHKCHUS
3NeKTpoceTu. B ciydae CHMXKEHHS HANpSKEHUS HUKE YCTAHOBJIEHHOTO IOpora
WJIW TIOBBIIICHUS BBIIIE YCTAHOBJIEHHOTO B HACTPOMKAX MOPOra U3MEpPUTEIbHbBINA 010K
MTHOBEHHO TOJIa€T CHUTHAJl Ha WCHOJHUTEIBHBIM MeXaHu3M (pefie) KOTOpBIi
OTKJIFOYAET JJIEKTPOYCTAaHOBKY OT ceTu. llociie BOCCTaHOBIIEHMS 3HAYCHMS
HAmpsDKEHWS 10 JIOMyCTHMOTO  3HAYEHWs, W3MEPHUTEIbHBIH OJOK  depes
YCTaHOBJIEHHYK) B  HACTPOMKAax  BBIIEPKKY  BPEMEHM  IOJA€T  CHUTHAI
Ha UCIIOJHUTEIbHBIA MEXaHU3M, KOTOPBII1 BHOBb BKJIFOUAET HATPY3KY.

Cy1IecTBYIOT CHEAYIOIIUE TUIIBI PEJI€ HAPSHKCHU:

-TI0 THUITY DJIEKTPOCETU: OJHO(DA3HbIE U TpeX(Pas3HbIE,

-0 crnoco0y YCTaHOBKM: CTallMOHapHbIe U nepeHocHble. [Ipu yctanoBke Y311
BO BBOJHOM OJJICKTPOIIUTKE OOECIEYMBACTCS 3alluTa BCEH AJIEKTPOCETH U BCEX
AIEKTPONPUOOPOB, MOoAKIIOYeHHBIX K Hel. [leperocusie Y311 nmpuMenstoTcs, Koraa
€ro yCTaHOBKAa B NIUTKE 3aTpyJHEHa WIM HEOOXOJUMO OO0ECrneYuTh OCOObIe
HACTPOMKH MO HAIPSKEHUIO CETU ISl KOHKPETHOTO 3JIEKTPOOOOPYA0BaHUS.

B nacrosiee BpeMsi CyniecTBYIOT YCTPOMCTBA 3alIUTHl OT MEPEHANPSIAKEHUS C
KOMOMHUPOBAHHOM 3alllUTONM, TAaK Ha3bIBAEMbIC BOJIbT-aMIEPHBIE peJie, KOTOPHIC
KOHTPOJIUPYIOT KPOME HAIPSHKEHUS CETH, €1I€ U TOK B CETH, 3aIMIIAs TEM CaMbIM
CeTh, KaK OT IEepenajoB HANPSDKEHUS, TaK U OT NEPErpy3KH, T.€. JOMOJIHUTEIBHO
BBITIOJTHACT (DYHKIIMIO OTPAHUYHUTEIS MOIITHOCTH.

Heobxoaumo 3HaTh, 4TO BOJIBT-AMIIEPHOE pejie HE 00E€CTIeUnBAET 3alUTy CETH
OT KOPOTKOTO 3aMbIKaHHWS M HE MOXET 3aMEHUTh COOOM aBTOMAaTUYECKHUM
BBIKJIIOYATEb.

Baxnoi xapakrepuctukoit Y311 siBisieTcsi HOMUHAIbHBIN TOK.

HomunanbHbiil TOK — 3T0 TOK, KOoTOphii Y3II cmocoOHO mporyckaTh depe3
ce0 B TEYEHUE JUIUTEIBHOTO BPEMEHHM COXpaHss TpU OITOM  CBOIO
paborocniocoOHOCTh. CTaHIApTHBIMU, HauOOJIEE PACIPOCTPAHCHHBIMU 3HAYCHHUSIMU
HomuHalbHOro Toka ¥Y3II saemstorces: 10; 16; 25; 32; 40; 50; 63 A.

Homunanensiii Toxk Y311 onpeaensiercss mo CyMMapHOMY TOKY Harpy3kd WJd
MOIIIHOCTH BCEX JIEKTPONPUOOPOB, MOAKIIOYAEMBIX B 3aIHMILAEMYIO CETb.

[TonyunB paccuntaHHOe€ 3HauYeHUE TOKa, BbIOMpaeM Y3II ¢ Ombkaiimmm

OOIBIITIM CTaHJaPTHBIM 3HAYCHNCM HOMHWHAJIBHOI'O TOKaA.
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Heob6xonumo yuutkiBath, uTo Y3II He 3aImMImaeT 3JIEKTPOCETh OT TOKOB
Neperpy3ku M TOKAa KOPOTKOTO 3aMblKaHUs, ModToMy camo Y3II moKHO OBIThH
3aIIMIIEHO OT HHMX YCTAHOBJIEHHBIM IIOCJIEOBATEIBHO C HUM AaBTOMAaTHYECKUM
BeIKITIouatesneM. [loatomy HomuHabHBINA TOK Y 3I1 HE0OX0IUMO MPUHUMATH UCXOJS
Y3 HOMUHAJIBHOTO TOKa aBTOMATHYECKOTO BBIKIrOUATENsA. [Ipy 3TOM HOMHMHAIBHBIN
ToK Y3II moimkeH ObITh OOJbINE UM pPaBEeH HOMUHAJIBLHOMY TOKY YCTaHOBJIEHHOTO
JI0 HETO aBTOMATHYECKOT'O BBIKIIOYATEIIS.

VY3II MOTYyT HIMETh HECKOJIBKO HACTPOEK:

- ycraHoBka mopora cpabarbiBanus Y3II mo MakcuMalibHOMY 3HAYEHUIO
HanpsbkeHust (Umax) - ycTaHaBIMBAaeT MAaKCHUMaJIbHO JOMYCTHMOE 3HAYCHHE
HaINpPSDKEHUST DJIEKTPOCETH, IIPEBBILIEHUE KOTOPOr0 IMPUBEAET K OTKIFOYEHHIO
Harpys3Ku;

- ycraHoBKa mopora cpabareiBanus Y3II mo MHHMMalIbHOMY 3HAYEHHUIO
HanpspkeHuss (Umin) - ycTaHaBiIMBaeT MHUHUMAJIBHO JIOMYCTUMOE 3HAYEHHE
HanpsHKEHUST JJIEKTPOCETH, CHIDKCHUE HANPSIKEHUS HIDKE JAaHHOTO 3HAYCHUSA
MPUBEAET K OTKIFOUEHUIO HATPY3KH;

- YCTaHOBKAa BPEMEHH 3aJI€PKKHU BKIIOUEHUSI — BpeMsi, yepe3 kortopoe Y3II,
IIOCJIE€ OTKJIFOUYECHUS HATPY3KH, IOBTOPHO €€ BKIIFOUUT IPU BOCCTAHOBJIEHUH 3HAYCHUS
HaIpsSDKEHHWS CETH B YCTAaHOBJIEHHBIX Mpenesax. Bpems 3aiepKKu BKIOYEHHUS

E)JICKTpOHpI/I60pOB BBI6I/Ipa€TC$[ B COOTBETCTBHH C PYKOBOJACTBOM II0 3KCILTyaTallhuH.
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Peryaarop MuEEMaTBEHOTO
HATPAXEHAA OTKIIONMeHHEA.

Kreynmr nonxmogennsa
HAarpysKH

Pucynok 12. [Ipumep MapKUpOBKH yCTPOMCTBA 3aIIUTHI OT MEPEHATPSHKEHUS (perte
HaIPsHKCHMS )
KonmuecTBo U crmocoObl HACTPOWKH MOTYT OBITh Pa3IMYHBI I Pa3HBIX THIIOB

V3II. O6wruno, HacTpoiika Y3II ocymecTBIseTcss ¢ IIOMOIIBIO ITOBOPOTHBIX
PEryJIMPOBOYHBIX PYUEK.

CpaBHeHHE alapaToB 3alllUThl AJIEKTPUUYECKOM CETH MO OTKJIIOYaoIIeit
CITIOCOOHOCTH

PaccmoTpum pasnuily B paboTe M BO3MOXKHOCTSIX OTKIIIOUEHHUS Pa3TUYHBIX
afrnaparoB 3allUThl JJIEKTPUYECKHX Iened. B HacTosimiee Bpemsi, €CTb MHOIO
KOMOWHUPOBAHHBIX YCTPOUCTB 3aIIUTHI AIEKTPUUECKUX CETEH, T.€. COBMEIIAIONINX B
cebe HECKOJIbKO 3allUTHBIX PYHKIMM. 371€Ch Mbl pACCMOTPUM HE KOMOMHUPOBAHHBIE
arrapathl 3allUThl, BHITIOTHSIONINE TOJIBKO OJIHY (hYHKITHUIO.

[IpyuriHaMU TOXKAPOB OT DJIEKTPOYCTAHOBOK MOTYT SBISITHCS: KOPOTKOE
3aMbIKaHUE, Teperpy3ka, TOKH  yTEUKH, JyroBele mpodou  (UCKpeHue),
nepeHarnpsKeHUE.

JIns  3amiuThl  DJIEKTPUYECKUX CeTed, B HACTOsSIIEe BpeMsl, SBISIOTCS
obs3atenbHbIME K TTpuMeHeHnio AB u VJIT. DTtu anmnapatsl 3apeKkoMeHI0BaIN ceOst
KaKk HaJekHble U d(PQPeKTuBHBIE CpPEACTBA  MPEAOTBPALICHUS  IOXKApOB
OT 3JIEKTPOYCTaHOBOK.

AB 3ammmaer -3IEKTPUYECKYH) CE€Th OT TOKOB KOPOTKOTO 3aMbIKAHUS

U TIEPErpy30K JIEKTPUUECKON CETH.
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YAT 3amumaer JJIEKTPUYECKYK0 CE€Th OT II0XKAapoB B  pe3yJbrare
BO3HHUKHOBEHUS TOKOB YTEUKHU.

CrnenyeT OTMETUTh, UTO B HACTOSIIEE BPEMS 3aLIUTy OT MHOTMX HEraTUBHBIX
(akTOpOB, BBI3BIBAIOIIMX  BO3TOPAHUE B  JJICKTPUYECKUX  CETSIX, BMECTE
¢ npuMmeHenueM AB u Y/IT, oTyact pemarT OpraHu3aiMOHHBIMU MEPONIPUATHSIMM,
MPOU3BOJMMBIMU HA ATAIe MPOECKTUPOBAHUS IIICKTPUUECKUX CETEU, IPU UX MOHTAKE
U TIpU dKCIuTyaTanuu. Vcrnonb3yloTes Takue Mephbl, Kak 3a3eMJIeHUE, yKIaaKa kadens
B KOopoOa, YBEIWYEHUE PACCTOSHUA MEXIY IMPOBOJHUKAMH, TPUMEHECHUE
CHEIUATBHBIX COCTUHUTEIBHBIX YCTPOUCTB (KJIIEMMHBIX KOPOOOK W 1p.) U T.A. Jljs
3aIIATBI OT NEPETPY30K NPOU3BOIAT IPABWIBHBIM pacyeT JJIEKTPUUYECKUX CETEN
Y Harpy3KH.

Onnako AB u YT uznauanbHO He OBLIM MpEeAHA3HAYEHBI JIJIs1 PACIIO3HABAHMUS
VICKPEHHUS U OTKJIFOUEHUS LENH B ClIydae ero nosiBieHusd. Mickpenue He pacno3Haercs
AB nmu YT, N0CKOJIBKY MPU UCKPEHUHU HE MPOUCXOIUT HU YBEIUYECHHE CPEIHETO
3HAYEHUS TOKA B LIENU, HU €r0 yTeUKa Ha 3€MJIIO.

[Ipn mnocienoBaTelbHOM HCKPEHUM IIOJHOE COINPOTUBIEHUE «IUIOXOTO
KOHTAKTa» YMEHBIIAECT TOK HArpy3KU U JEPKUT ITOT TOK HUXKE ITOPOTa OTKIIOUYCHUS
AB. CoOTBETCTBEHHO, 3TH CPEICTBA 3AIMUTHI OT HEraTUBHOI'O JEUCTBHUS BBICOKOIO
3HAUYCHHUS TOKAa HE cpabareiBaroT. [lpm mapamiensHOM HCKpeHUH Mexay (az3oit
U HEUTPAIBHBIM TPOBOJOM TOK OFPAHWYEH TMOJHBIM COIMNPOTHUBJIECHUEM IIEMH
u cpabarpiBanue AB u YT 3aBUCUT OT CTENEHU UCKPEHUS, OJTHAKO B MOJHON Mepe
HE rapaHTUPYETCH.

CoOTBETCTBEHHO, pELICHHE 33Jaul PaclO3HABaHMsI UCKPEHUs U OOecreueHus
3aIATHl OT TIO’KApOB, BBI3BAHHBIX HCKPEHHEM, JOJDKHO OOECIEUMBATHCS HOBBIM
TUIIOM YCTPOMCTB, (DYHKIIMOHATBLHO U TEXHUYECKU OPUCHTUPOBAHHBIMU Ha TaKYO
3agauy. Takum yctpoiictBom siBisiercst Y 311

VY3AII 3amumiaer 3JI€KTPUYECKYIO CETh OT I0XKApPOOIMACHOTO IPOSBICHUS
JyTOBOT'O TIPO00s (MCKPECHHUS).

Eme omaum  ¢akTopoM, KOTOpPBII MOXET TMPUBECTH K  MOXKapy
OT DJIEKTPOYCTAHOBOK, SBIISIFOTCA KOJI€OAHUSI HAIpPSIKEHUS SJIEKTPUYECKON CETH.
[Ipruem, ONTacHOCTh MOKET HECTU KAaK MOBBIIICHHOE HAMNPSIKEHHUE, TaK U MTOHWKECHUE
HaIPsSHKEHUSL.

AB, YT, Y3II He 3ammmmaroT 3JeKTPHIECKYIO0 CETh OT OMACHBIX KOJIeOaHM

HaIpsDKEHUs ceTU. DTy 3aaa4dy BbinonHser Y311
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V311 3amumniaeT 3JeKTPUYECKYI0 CeTh OT KOoJIeOaHWUM HaIpsKEHUs, KOTOpPbIE

MOTYT IPUBECTH K BBIXOJY U3 CTPOS DJIEKTPOIPUOOPOB U UX BO3TOPAHHUIO.

(I)YHKIII/IOHZUILHLIC BO3MOXKHOCTH anmapartoB 3alIUTbI JJCKTPUYCCKHUX

ceTei.

Tabmuna 2

CDYHKIII/IOHaHBHBIC BO3MOKHOCTH allIlapaToB 3alIUTLI JJICKTPUUICCKUX ceTeu

Anmnapar 3a1uThl

Yerpoiicrso YcrpoiicTtBo
ABapuiiHBbIii . YCTpoiicTBO 3aIIUTHI |  3ALIATHI OT p
p— ABTOMAaTHYECKHIi 3alMUTHI OT
p aupdepeHuaILHOro AyroBoro
BBIKJII04YaTeJb (AB) nepeHanpsKeHus
Toka (YAT) npooost (V31
(Y3A1I)
He
Kopotkoe O0ecneunBaet He oGecneunBaer He oGecneunBaer
3aMbIKaHUe 3aIHUT 3aIUT obecnetnsact 3aIUT
y Y 3aIIUTY Y
He
ObecneunBaer He ob6ecnieunBaer He o6ecrnieunBaer
[Teperpyska - - o0ecrnieunBaeT —
y Y 3aLIUTY y
He
He oGecneunBaer O06ecneunBaer He oGecneunBaer
VYTeuka Toka SamT - o0ecrnieunBaeT SamT
Y y 3aIIUTY Y
Jyrosoit
po0Ooi He obecnieunBaer He oGecneunBaer O6ecneunBae | He oOecnieunBaer
mocjenoBare 3alIATy 3alIATy T 3aIUTY 3aIIATy
JIbHBIN
He B monHOM Mepe
JlyroBoii o0ecreunBaeT 3alury.
po0oi Mosxer cpaboTath He oGecneunBaer Oo6ecneunBae | He oOecnieunBaer
napayienbHbI CJIMIITKOM TIO3]THO 3alIUTY T 3aLUTY 3aIUTY
71 (pu orpaHUYEHHOM
Toke K3)
He B monHOM Mepe He B monHo# Mepe
. obecrieunBaeT 3aIuTy. obecrnieunBaeT
Jyrosoi
0060i Mosxer cpaboTath 3aLIUTY. O6ecneunBae | He oOecneunBaer
Har;eMmo CJIMIIKOM TI03]THO Moxet He cpaboTath T 3aLIUTY 3aIUTy
(Tpu OrpaHUYEHHOM (Ip1 UMITYTIECHOM
toke K3) XapaKTepe UCKPEHUs)
He
[lepenanpt He oGecneunBaer He oGecneunBaer O06ecneunBaer
HaATPSDKEHUS 3aIIUT 3aIUT obecnetnsact 3ALIUT
p y y sammTy y

U3 Ta6J'H/II_[BI 2 BUJHO, 4YTO HMW OJHWH H3 alIlapaTOB 3alIWTHBI HC 3alUIIACT

QJICKTPHUYCCKYIO CC€Th OT BCCX BO3MOKHBIX aBapHﬁHBIX PEIKNMOB. I[J'IH obecrieueHus
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MaKCUMaJIbHOW 3alIUThl 3JEKTPUYECKOM CETHU 11eJIeco00pa3HO  HCIOIb30BaATh
anmapaTtel  3alllUThl, paboTarolye Ha OOHapy)KEHUE pas3HbIX IPU3HAKOB
HEUCIIPaBHOCTH JIEKTPUYECKOM CETH.

[Tpumenenune Y3/II1 u Y3II He oTMeHSET HEOOXOAMMOCTH HCIOb30BaHus AB
uY/T.

Takum o00pa3om, eciu paccMOTPETh BapUaHT MCIOJb30BaHUS BCEX BHUJIOB
3aLUTHI SJIEKTPUUECKON CETU OTAEIbHBIMU yCTPOUCTBAMHU (BBIOJIHSAIOIIUMU TOJIBKO
OJIHYy (PYHKIIMIO), TO HEOOXOAMMO YCTaHOBUThH YETHIPE Pa3HbIX ammapara 3alUThl:
AB, YT, Y3111, V3II.

B Hacrosiniee BpeMsi pacripocTpaHeHbl KOMOMHUPOBAHHBIE aNNapaThl 3aIIMTHI,
KOTOpblE OOBEOUHSIOT B OJHOM KOpPIIyc€ HECKOJIbKO ycTpoiicTB. Hampumep,
¢ depeHInanbHble aBTOMATHI, KOTOPhIE OOBEIUHSAIOT (PYHKIIMM aBTOMAaTHYECKOIrO
BBIKJIFOUATES u yCTpoiicTBa 3alUThI auddepeHInaIbHOro TOKa.
KoMmOnHupoBaHHBIE YCTpOMCTBA MO3BOJSIOT ONTUMHU3UPOBATH M YINPOCTUTH

IMPOCKTUPOBAHUC U MOHTAX JJICKTPUUYCCKHUX IMIUTKOB.

TepMOUHAMKATOPBI

Onnon u3 HauOoJiee pacrpoCTpaHEHHBIX IPUYNH II0KapoB
OT JJIEKTPOYCTAHOBOK SIBJIIETCS IEPETPEB KOHTAKTHBIX COEIMHEHUH M JIPyrux
anemeHTOB. IlokapoomacHble  pEXHWMbl BO3HUKAIOT  BCIEJICTBHE  OOJBLIOrO
HEPEXOTHOTO COPOTUBIICHHUS, & TAKXKE IEPETPY30K.

TepMOMHIMKATOPHBIE MaTepHANIbl MPEAHA3HAYEHBI I BU3YaJIbHOIO WJIHU
(pororpapuyeckoro KOHTPOJII U H3MEpPEHUs TEMIIeparypbl, T.€. PE3YJIbTaThl
U3MEPEHUI MOXKHO MPEACTABUTh B BU3YyAJIU3UPOBAHHOM BH/IE.

[Ipy nocTMXKEHHMM MaKCHUMaJbHOM TEMIEpaTypbl TEPMOMHIANKATOPHBIN
MaTepuai pacIulaBIseTCss 1 HEOOpaTUMO MEHSET CBOM LIBET.

TepMoMHAMKATOPBI MOXHO MCIOJNB30BaTh KaK JI0OKA3aTelIbCTBO (hakTa
JNOCTH)KEHHSI ONPENENEHHONM MaKCHMaJlbHOM TeMHeparypsl, T.K. pe3yJbTaThl
U3MEPEHMUS SIBIISIFOTCSI HEOOPAaTUMBIMH.

Meron wu3MepeHUsT TeMIlepaTypbl C IOMOIIBIO TEPMOWHIUKATOPHBIX
MaTepUaIoB OTJIMYAETCS MPOCTOTOH, 3KOHOMUYHOCTBHIO, MAaJOH TPYJOEMKOCTBIO,
BO3MOKHOCTBIO ~ONEPATUBHOTO TMOJYYEHHsI JIOCTATOYHO TOJHOW HH(OpManuu
0 TEIUIOBOM PEXHUME JIEMEHTOB AIEKTPOOOOPYI0OBAHUS.

TepMOMHIMKATOPBI HMMEKOT HECKOJIBKO HCIIOJIHEHUN: TEPMOMHIUKATOPHBIE
HAKJIEHKU U TEPMOMHANKATOPHBIE KPACKH.
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KoHTpacTHOCTh 1BETOBOro mnepexoia OOeCreyrMBaeT JIETKOE paclo3HABaHUE
aBapHUIHOIO MEPETPeBa.

TepMOMHAUMKATOPBI COXPAHSAIOT CBOW LBET W MapKUPOBKY Ha MPOTKEHUHU
BCETO CPOKA CITYXKOBI.

TepMOUHIUKATOPHBIE ~ HAKJIEHKU  MPEACTaBISAIOT  COOOM  MOMJIOKKY
Ha CaMOKJICAILEWCS OCHOBE C HAHECEHHBIM TEPMOMHAMKATOPHBIM IMOKPBITHEM.
MarepuanoM NOI0OKKA MOTYT ObITh Oymara, (onbra Wid MOJIUMEpPHAsl IUICHKA.
Jns npenoxpaHeHus: TEPMOMHAMKATOPHOTO MOKPBITHUS OT BHEIIHUX BO3IECHCTBUU
MOBEPXHOCTh U3JIEIINSI MOKPBIBAIOT 3aLIUTHOM IIJIEHKOM.

[Ipu nocTrXeHUH 3alaHHOM TeMIepaTypbl MHIUKATOp HEOOpPaTHUMO MEHSIET
CBOM LIBET.

TepMonHaUKaTOpHBIE HAKJIEHKH MOTYT OBITH Pa3jIMYHOTO pazMepa U (OpMBI,
B 3aBUCUMOCTH OT 3aJa4ll UMETh Pa3HbI MOpPOr cpadaThbIBaHMS, UMETh HECKOJBKO
TEPMOYYBCTBUTEIbHBIX METOK C Pa3HBIM IIPEJIETIOM CpabaThIBAHUS.

TepMOUHIUKATOPHBIE HAKIEHKN MOTYT ObITh OJTHONO3ULIMOHHBIMH, T.€. UMEIOT
OJIHY WHIUKALMOHHYK) METKY M MHOTOIIO3MLIMOHHBIMU — MMEIOIIHUE HECKOJBKO

HMHIUNKAIIUOHHBIX MCTOK, HACTPOCHHLIX HAa PAa3HLIC TCMIICPATYPLI.

70
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Pucynok 13. [IpuMepbl TEPMOMHANKATOPHBIX HAKIIEEK PA3IUYHBIX IIPOU3BOIUTEIICH

[IpumeHeHne OIHOMO3UIHMOHHBIX TEPMOWHANKATOPHBIX HAKIEEK MO3BOJISIET
KOHTPOJIMPOBATh MAKCUMAJIbLHYIO TEMIIEPATypPy Ha JIEMEHTE JIEKTPOOOOPYI0BAHUS.
[IpumeHeHne MHOTOMO3UIIMOHHBIX TEPMOUHAMKATOPHBIX HAKJIEEK MO3BOJISIET
ONPENEATh TeMIneparypy 3JIEMEHTA AIEKTPOOOOPYTOBaAHUS Kak
cpeaHeapuMEeTHICCKOS MEXKITY MOCIeIHEeH METKON, M3MEHUBIICH 1IBET, U TIEPBOH —

HE U3MEHUBIIIEN.
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TepMOUHAMKATOPHBIE KPAaCKH, B OTJIMYME OT TEPMOMHIMKATOPHBIX HAKJIEEK,
MOXHO HAHECTM Ha TIOBEPXHOCTH WM DBJIEMEHThl  3JIEKTPOOOOpYAOBAHMS,
HEJIOCTYIIHbIE  JUISI YCTAHOBKH TEPMOMHIMKATOPHBIX  HAKJIEEK, HAIPUMED,
Opy  CJIOKHOW KOHPUTYpAllMd WJIA OTPAHUYCHHOM TMPOCTPAHCTBE BHYTPH
BJIEKTPUYECKUX  IIMTKOB. Kpackm  MOXKHO  HAHECTM HAa  NOBEPXHOCTH
KOHTPOJUPYEMOI0 3jieMeHTa Oojiee TOHKUM CIIOEM, B pE3yJbTaTe Yero BO3pPACTAET

CKOpPOCTH Cpa6aTBIBaHI/I5{.

Pucynok 14. [Tpumep ucnoaHEeHUsI TEPMOUHIUKATOPHBIX KPACOK

TepMoMHUIUKATOPBl TMPUMEHSIIOTCS JUIsl  KOHTPOJISL TEIJIOBOTO  pEKUMa
3JIEMEHTOB AJIEKTPOYCTAHOBOK.

TepMOMHIUKATOPBI TMPUMEHSIOTCS JUIsi OOHApYXKEHHsI ¥ PETUCTpaIiuu
MIEPETPEBOB AJIEMEHTOB AJIEKTPOOOOPYIOBAHUS WM DJIEKTPONPOBOAKH, B TEPBYIO
ouepeib, BOJIM3H EKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COCIMHEHUIA.

TepMouHIUKATOPBI HE TPEOYIOT CIIEUATBEHOTO TEXHHUYECKOTO O0CITYKUBAHMUS.

3amure ToANekKaT  AJIEMEHTHI  AJIEKTPOOOOpPYHOBaHMS, JUIsI  KOTOPBIX
HOPMATUBHO-TEXHUYECKUMHU JOKYMEHTAMHU yCTAHOBJIEHBI HAUOOJBIINE JOMYCTUMBIE
TeMIIEpaTypbl HarpeBa, a TakXKe DJIEMEHTBhI JJEKTPOOOOpYAOBaHUs, IEeperpen
KOTOPBIX MOXKET MPHUBECTU K aBapUU WJIM BO3TOPaHUIO (HE3aBUCUMO OT HAJIMYMS

TpeOOBaHUI HOPMATUBHBIX JOKYMEHTOB).
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TepMOUHIUMKATOPBI ~ HAHOCAT  HA  AJEMEHTBHl  3JIEKTPOOOOpYJOBaHUS,

ImoAaJICKalnue KOHTPOJIIO TCIIJIOBOTO COCTOSAHMUS.

Pucynox 15. [Ipumep rucnonap30BaHus TEPMOMHIUKATOPHBIX HAKIIEEK JJIST KOHTPOJIS
TEMIEPATYPbl KOHTAKTHBIX COCTMHEHUIN

[Topor cpabaTbiBaHUsS TEPMOMHIUKATOPOB BEIOUPAETCS UCXOMs U3 TpeOOBaHUI
HOPMAaTHUBHO  TEXHUYECKOM  JOKYMEHTAalUMd s  KOHKPETHOrO  3JIEMEHTa
3IIEKTPOOOOPYIOBaHMS, TEXHUYECKUX XapaKTEpPUCTUK M  PEKUMOB  pabOThI
AIEKTPOOOOPYTOBAHMSI.

Tak kak TEPMOMHAMKATOPHI HE SBISIIOTCS BOCCTAHABIMBAEMbBIMU HU3EIHUSIMU,
1oCJie PEerucTpaluud MMHU MeperpeBa cpadOTaBIIME TEPMOMHAMKATOPHI MOJJIeKAT
3aMEHE Ha HOBBIE.

HeoOxoaumMo KOHTpPOJIMPOBAaTH CPOK HCHOJIB30BAHUS TEPMOMHIANKATOPOB.
[Ipy ucTeyeHnn Cpoka KCIOIb30BAaHUS, TEPMOUHAUKATOPHI HEOOXOIWMO 3aMEHUTH
Ha HoBbI€. [locie 3ameHbl clienaTh OTMETKY B JKypHaJIe.

TepMoUHIUKATOPBI SABJISIFOTCS HEBOCCTaHABJIMBAEMbIMU u
HEPEMOHTOIIPUTOJAHBIMU  M3AenusAMU  (mokpelTuaMu). llpu  cpabaTbiBaHuU
TEPMOUHAMKATOPA, €0 CIEAYET yAAJUTh U 3aMEHUTh HAa HOBOE U3JieHe (MIOKPBITUE).
OxpamuBaHue TEPMOMHANKATOPHBIX METOK B PE3YJITATE BO3JACUCTBUS TEMIIEPATYPHI

HEO0OpaTUMO.

TepMocucrembl
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TepmocucTeMsl npeIHa3HAYEHBI I PAHHETO aBTOMATUYECKOr0 0OHAPYKEHUS
M0’KapOOIaCHbIX CHUTyallui, BO3HHUKAIOIIMX BCIEICTBUE IEPETpeBa SJIEMEHTOB
AJIEKTPOYCTAHOBOK: KOHTAKTHBIX COETUHEHUMN, TIPOBOJIOB, Kabeneu (B T.4. KOHIIEBOU
apMaTypbl) M IIHWH, 3JIEKTPUYECKUX AallapaToB, BBOJHBIX PpPaCIPEICIUTEIbHBIX
mKagoB, IIUTOB C BJIEKTPOOOOPYAOBAaHUEM, HHOTO D3JIEKTPOOOOPYTIOBAHMS
U HUX DJIEMEHTOB, TJ€¢ BO3MOXKHO TMPEBBIINICHUE TEeMIEpaTypbl 000pYI0BaHUS
B HELITATHOM pexuMe pabOThl WU NIPH MOSBICHUU JedeKTa.

CucTeMbl OCYHIECTBIISIIOT HENPEPBIBHBIM KOHTPOJIb TEMIIEPATypbl HarpeBa C
CUTHAJIM3AITMEN O TIPEBBINICHUN YCTAaHOBJICHHBIX IMOPOTOB U Nepeaadeii HHpOpMaIim
Ha MyJIbT HEHTPATU30BaHHOTO HAOIIOACHUS, T/I€ OCYIIECTBIISICTCS] IPUEM TPEBOKHBIX
U3BEIIEHNU 00 OOHApPYKEHHBIX MeperpeBax ¢ JaTYMKOB, OTOOpaKeHUE (MHIAUKALIHS)
COCTOSIHUSI U PETUCTPALIUsI COOBITUIA.

Tepmocucremamu ~ MOTYT  OBITh  OOOpPYAOBaHBI  DIIEKTPOYCTAHOBKH,
JUTSI KOTOPBIX HOPMATUBHBIMU JJOKyMEHTaMHU yCTAHOBIICHBI HAUOOJBIIIAS Oy CTUMAS
TeMIiepaTypa Harpena, a TaK¥Ke AIIEMEHTBI ANEKTPOOOOPYI0BAHUS
U DJIEKTPONPOBOJKH, IMEpPEerpeB KOTOPHIX MOXKET TMPUBECTH K aBapuud WU

BO3T'OpPAaHHUIO.

Pucynok 16. [Ipumep cructemsl, COCTOSALIEN U3 TEPMOAKTUBUPYEMOM
ra30BbIACISAIONICH HAKIEUKN U CIIENUATIM3UPOBAHHOIO Ta30BOr0 1aTYUKa

B xauecTBe yCTpOWCTB OOHApy>KE€HHS MPEBBINICHUS TEMIIEPATypbl B pPa3HBIX
CHUCTEeMax MOTYT BBICTYNaTh pa3jiMuHble AaTdyuku. Hampumep, TepMOaAKTUBUPYEMBIE
ra3oBBIJICTISIONINE HAKICHKH, TPU HArpeBaHUM KOTOPBIX JIO OIpeIeIeHHON
TEMIIEPATYPhl BBIACISIETCS CUTHAJBHBINA a3, yJIaBIMBACMbIN CHElUATU3UPOBAHHBIM

ra30BbIM OATYUMKOM, MNEPCAAIOINMM CHIHAJI O IIEPCrpe€BC Ha KOHTPOJBHO-IIPHUEMHOC
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YCTPOMCTBO; OECKOHTAKTHbIE MH(pPAKpACHBbIE MAATUYMKHU; JNATYUKU TEMIIEpaTyphl,
yCTaHaBJIMBAaECMbIE HEIOCPEIACTBEHHO Ha KOHTPOJIUPYEMBIN DJIEMEHT

AIEKTPOOOOPYTOBAHUS.

o]
- o - CMELMATNIA3NPOBAHHbIV KOHTPOJIbHO-TIPMEMHOE
i FA30BbIA JATYMK YCTPOWCTBO

1. OBGepHwTe HaKNENKM BOKPYT KOHTaKTOB
W YCTaHOBWTE ra30BbliA AaT4MK

P

70°C 100°C
3. B aBapvHOW CUTYaLUW HaKNenKa sbigender
2. [pw HarpesaHUM MHAWKATOPHbIE CWTHANbHBIA ras, KOTOPbIA PUKCUPYeTCA
METKW HeoBpaTUMO U3MEHAIOT UBET [aTunMKoM
[ar 1 [IIar 2 [IIar 3
l'azorenepupyromme [Ipu narpeBanuu Boiie 50 B aBapuifHOW  cuTyaluu, KoOrna
HakJIeHKH, pasmenieHuble Ha — 90°C  uHAMKATOpHBIE TEMIIEpaTypa IIOJHUMAETCS  BBIIIE
CUJIIOBBIX  KOHTaKTaX, a METKHU Heobpatumo  100°C, HaKJIeWKa BBIIEISAET
TaKXKe CMOHTUPOBAHHBIM MEHSIOT CBOU LIBETA CUTHAJIbHBIN ras, KOTOPBIN
ra3oBbIi JATYUK B ¢dukcupyeTrcss Ta30BBIM  JaTYUKOM.
3JEKTPOLIUTKE JlaTuuk nepenaeT CUrHajl TPEBOTU U /

WM OTKJIFOYACT ITMTaHHUC

Pucynox 17. [lomaroBasi cxema paO0Thl CHCTEMBI HEMPEPHIBHOTO KOHTPOJIS
TEMIIEPaTypbl HA OCHOBE TEPMOAKTUBUPYEMOM ra30BbIACISAIOIIEH HAKIICUKH
U CIIENUAIM3UPOBAHHOIO I'a30BOr0 JaTYMKa

KpOMe TOIr'0, TCPMOCUCTCMBI MOKHO HCITIOJIb30BATH KAK CUCTEMbBI MOHUTOPHUHI'A
HO)KapHOﬁ 0e301acHOCTH QJICKTPOYCTAHOBOK, 3a CUCT PAHHCTO 06H3py>I(eHI/IH TOYCK
YpC3MCPHOI'0 HArpeéBa, 3ago0JIro J0 Hadalla TGpMH‘-IGCKOfI ACCTPYKIOHUH H30JIHN

B MECTax YCTAHOBKH JaTYHNKOB.



Pucynox 18. IIpumep cuctemMbl MHOTOKAaHAIBHOTO OECKOHTAKTHOTO
TEMIIEPaTyPHOTO KOHTPOJISI HA OCHOBE OECKOHTAKTHBIX TUPOMETPUIECKUX

JaTYNKOB

KA € CRETEMEA

e

Pucynox 19. [Ipumep HHTEIEKTyaIbHONW CUCTEMBI KOHTPOJISI TEMIIEPATYPBI
BBICOKOBOJIbTHBIX KaO€IbHBIX IUHUI HA OCHOBE paclpeesieHHOTO
JlaTYuKa TeMIIEpaTypbl

TenJ1OBM3MOHHAA JUATHOCTHKA

B ocHOBe TEIJIOBM3MOHHOM JMArHOCTUKH JICKHUT TEIUIOBOM METOJ
HEpa3pylIalolIer0 KOHTPOJSA, T.€. TEIJIOBU3UOHHBIE OOCIEIOBAHUS C ILEJBIO
BBISIBJICHUSI TIO’KAPOOMACHBIX YYaCTKOB M y3JIOB B JJIEKTPOOOOPYI0BAHUU
Y 3JIEKTPONPOBOJKE.

B kauectBe TEXHHUYECKOIO CpEICTBA TEIJIOBU3MOHHOW  JIMArHOCTHUKHU
MIPUMEHSETCS TEIIOBU30P. TEIUIOBU30P — 3TO ONTUKO-3JIEKTPOHHBIM U3MEPUTEIbHBIN
npuoop, padboTtaronuii B ”HGpPaKpacHOU 00JIaCTH JIEKTPOMArHUTHOTO CIIEKTpa.
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Pucynox 20. [Ipumep npoBeaeHus: TEMIIOBU3MOHHOTO KOHTPOJIS dJIeKTpolikada

Kpatko MmeTon TEmnmoBH3MOHHOM JMArHOCTUKH TOXAapHOH Oe30macHoCTH
AKCILTYaTUPYEMOTO 3JIEKTPOOOOPYAOBaHUSI MOXHO OMKCATh CIEAYIOIIUM 00pa3oM.
Kaxnapiii 00bEeKT HMeeT TemmepaTypy, NpUYeM B pa3HbIX TOYKAX OHa pa3Hasl.
Kax npaBuio, oTkiIIOHEHHE TeMIIEpPaTyphl B Ty WK UHYIO CTOPOHY CBUJIETEIBCTBYET
0 KaKOH-TO HEOJHOPOAHOCTH, AedexTe. TemnoBu3op Kak BUAEOKaMepa OXBAaTHIBACT
BCIO MaHopaMy OOBEKTa, BHIBOJUT HAa AKpaH U (PUKCUPYET B MAMSITH BECh CIEKTP
€ro Temmeparyp, npeodpasys B TEpMOrpaMMy, T.€. KAPTUHKY TeMIEpaTyp, KOTopas
HallOMUHAET HeraTWB I1BETHOW Qororpaduu, TrAe KaXKIbIi OTTCHOK IIBETa
COOTBETCTBYET ONPEJIEICHHON TEMIIEpaType.

HeocnopuMbiMu ~ mpeMMyIIECTBAMM  TEIJIOBU3MOHHOTO  0OCIEAOBaHUS
ABIIAIOTCS: OOBEKTHMBHOCTH M TOYHOCTH IIOJIy4a€MbIX JaHHBIX, O€30MaCHOCTb
(mpuMeHsieTcst ~ OECKOHTAKTHBIM ~ MeToq), He  TpeOyeTcs  OTKIIOYEHHUE
AJIEKTPOOOOPYIOBAHUS U TIOJTOTOBKU pabdodero mecta. OmgHako, s 00jiee TOYHOTO
TEIJIOBOTO KOHTPOJISI HEOOXOJMMa Harpy3ka Ha 3JIEKTpOOOOpY/IOBaHHS HE MEHEe
70%, u He menee 1 uaca pabotrel. [Ipu 3TOM MeTOa BBICOKOIIPOM3BOIUTEIICH,
K TOMY K€ OH JaeT BO3MOXHOCTb MPAaKTUYECKH MTHOBEHHO, «C MEPBOTO B3IJISAIAY,
yKazaTb MecTO JedeKkTa, MpeIBAPUTEIIBHO OMNPECIUTh CTENeHb Je()EeKTHOCTH.
Kpome »3TOoro weron omiMYaeTcss MPOCTOTOM JOKYMEHTHpPOBaHUS Ae(hEKTOB
U BO3MOXHOCTBIO ONpeNeNeHHs JePEeKTOB Ha paHHEH CTaJuu Pa3BUTHIL.
OH MO3BOJSIET € JOCTATOYHOW CTENMEHbI0 TOYHOCTU JUATHOCTUPOBATH COCTOSHHE
HE TOJBKO OTKPBITBHIX 3JIEMEHTOB 3JIEKTPOOOOPYHIOBAHMS, TAKUX KAaK KOHTAKTHBIC
COEIMHEHHMSI B DJIEKTPUUYECKUX IIUTKAX U BBOJHBIX LIUTaX, HO U COCTOSIHUE PO3ETOK
U BBIKJTIOUYATENCH, KOTOPBIC 3aKPBITHI KOPITYCaMH, & TAKXKE IJIEKTPUIECKUX MPOBOIOK,
BBINIOJIHEHHBIX Pa3JIMYHBIMU CIOCOOaMHU.
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2028

Pucynok 21. I[Ipumep TepMOrpamMmbl KOHTAKTHBIX COEMHEHHM C TEMIIEpAaTypPHOU
LIKaJION

CyTb TEIJIOBU3MOHHOW JUArHOCTHKM 3aKJIIOYAeTCsi B  OECKOHTAKTHOU
pEerucTpalui TEMIEPaTypHOrO TMOJIsI Ha TMOBEPXHOCTH OOBEKTa H3MEPHUTEIbHOM
arnraparypou, MOCTPOCHUHM M aHalIW3e TEepMOrpaMM C HcHojib3oBaHuemM OBM
UIsl OOHapyeHus W Kiaccupukauuu AePeKTOB W NpUHATUS pemieHus. Hamuuue
nedekTa TpU TaKOM JIMarHOCTHKE XapaKTEpPU3YeTCs aHOMAaJbHBIM MOBBIIICHUEM
TEeMIEPaTypbl B 1e(hEKTHON 30HE 110 CPABHEHUIO C UCIPABHBIMH 00JIACTAMU.

YcnoBus W NOPSAOK  NPOBEAEHUS  TEIUIOBU3MOHHOM  JTMArHOCTUKHU
AKCIUTYaTUPYEMOTO  3JIEKTPOOOOPYNAOBAaHUS JKUJIBIX U OOIIECTBEHHBIX 3aHH
YCTAHABIMBAIOT  METOJMYECKHE  pekoMmeHjgauuu  [6]. OHUM  HampaBJICHBI
HAa NOpoQUIAKTUKY TOXApHOW OE€30MacCHOCTH 3JIEKTPOOOOPYIAOBAHUS  HKHIIBIX
U OOIIECTBEHHBIX 3/1aHUU U IO3BOJIAIOT KOHTPOJUPOBATh U OLICHUBATH COCTOSIHHE
HOKapHOM O€30MacCHOCTH 3JIEMEHTOB 3JIEKTPOOOOPYOBaHMS, KOTOpbIE paHee He
MOTJIH OBITH OOCIIEOBAHbI, TAKUX KaK: PO3ETKH, BBIKIIOYATENU U DIECKTPHUUYECKHE
IPOBOJKH BBIOJTHEHHBIX PAa3IM4YHBIMUA CIOCOOAMH, YTO SIBISIETCS aKTyalbHbIM
MOMEHTOM B  o00ylacTh  OoOecnedyeHus: MOXKApHOHW  0€30MacHOCTH  SKHIIBIX

1 OOIIECTBEHHBIX 3/TaHUH.
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[T=277°c]

Pucynok 22. [Tpumep oOHapy’eHUs MOKAPOOMACHOTO pa3orpena 00JITOBOIO
KOHTAKTHOT'O COE€IMHEHUS

C mnoMomIpl0 TEIJIOBU3MOHHON JIMATHOCTUKU BBISBISIOTCA KOHKPETHBIC
nedeKTHbIe MecTa, TJe 3a4acTyl JOCTaTOYHO 3aTsHYTh, 3a4YUCTUTh, 3aMEHUTh
00JTOBOE COCAMHEHUE WU TIepepacIpe/IeuTh Harpy3Kky u aedext OyaeT yCcTpaHeH.

JlommyckaeTcsi uCIOJb30BaTh APYTUE€ METOJUKH TETUIOBU3MOHHON TMAarHOCTUKH,
eciii 00JacTh WX TMPUMEHEHHUS COOTBETCTBYET O0JIACTH MPUMEHEHHSI HACTOSIINX
METOJUYECKUX PEKOMEHAAIUH.

B kadecTBe KpUTEpUEB OLICHKH TOXXApPHOU OE30MACHOCTH DJIEKTPUUECKUX
U3IeIUA  MOXKET OBITh TPHUHATO 3HAYCHHWE TEeMIIepaTyphl WM IPEBBIIICHUS
TeMIIepaTyphl, YyCTAHOBJICHHOE B CTaHAapTax Ha KOHKpeTHoe u3naenue. Kpome Toro,
KPUTCPUH OILICHKH IT0KapHOW OE30IaCHOCTH MNPH TEIUIOBH3WOHHOW JHArHOCTHKE
MIPUBEAECHBI B METOAUYECKUX PEKOMEHIAIUAX [6].

JluarHocTuka 3JeKTpoOOOPYAOBaHUS TEIJIOBBIM METOJOM HEpa3pylIaroIIero
KOHTpPOJIA (TETUIOBU3MOHHAS JUArHOCTHKA) TOJDKHA TPOBOJIUTHCS OpUraiol He MEHee
2 yenoBek. Bece wieHsl Opuraapl JOMKHBI OBITh aTTECTOBAHBI 110 TEIJIOBOMY METOY
HEpa3pyIamero KOHTPoJs. XOoTs Obl OAuH paOOTHUK JOJIKEH ObITh aTTECTOBAH HE
HIKe, yeM 1o [ kBanudukaiimoHHOMY YPOBHIO TIO TEIJIOBOMY KOHTPOJIIO B CUCTEME
Pocrexnanzopa.

Jlns  mpoBefeHUsS TETUIOBU3MOHHOW JIMarHOCTUKU MOTYT TPUBJICKATHCS
CTOPOHHHUE OpraHMU3allMi, AaKKpPEIUTOBAHHBIE B YCTAHOBJIICHHOM IIOpSJIKE Ha

TEIJTIOBOM METOJ] HEpa3pyIIaloIIero KOHTPOJIS.
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