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BBenenue

Honss 4wucima mnoxapoB, mnpousomenmux B Poccuiickon ~ ®Denepannu
OT DJIEKTPUYECKUX M3JACIUNA M YCTPOMCTB B 3[aHUAX U COOPYNKEHHUSAX, OT OOIIETrO
Yyclia TOXKApOB B 3JaHUSX U COOPYXKEHHUSAX OCTAeTCSd CTaOMIBHO BBICOKOM
u coctasisieT bonee 34 %.

Haubombiiee yuciio moxkapoB OT 3IEKTPOOOOPYA0BaHUS €KETOAHO MPOUCKXOTUT
Ha 00BEKTaxX >KWJoro cexkropa. Mx mons cocrtaBisier mopsaka 74 % ot oOmiero
KOJIMYECTBA MOXKAPOB IO ANEKTPOTEXHUUECKUM MTPUUUHAM.

OcHOBHasi 4acTh MOTHOIIMX JIIOJEM Ha TOXKapax OT 3JIEKTPOOOOPYTOBaHUS
NPUXOJIUTCS Ha TOXApbl B 3JaHUAX U COOPYKEHHAX XKWIOTO cekropa — 94,8%
OT OOIIEro 4Yuciia MOrulIIMX Ha MoXapaxX, BO3HUKIIUX IO 3JIEKTPOTEXHUUYECKUM
IPUYHHAM.

Cpenn BUIOB OOBEKTOB KHJIOTO CEKTOpa HAMOOJIbIIEE KOJWYECTBO IMOKAPOB
OT DBJEKTPOU3ACINA MU YCTPOMCTB €XKErOoJHO NPOUCXOAUT B OJHOKBAPTHUPHBIX
U MHOTOKBAPTUPHBIX JKWJIBIX JOMax M cocTtaBisier okoimo 43 % wu 33 %
COOTBETCTBEHHO.

B 3maHuMAX W COOpYKEHMSIX OOLIECTBEHHOIO Ha3HAYEHUsl JOJs I0XKapoB
OT 5JIEKTPOOOOpyIOBaHMs cocTaBuia Oosee 52 % oOT oOlero yucia MoXapoB
Ha TaHHBIX 00BEKTAaX.

Jonga uymcna mnoruOmux JrOJed Ha MoXxapax oOT 3JIEKTpooOOpyAOBaHUS
B OOIIECTBEHHBIX 3JaHUAX cocTaBmwia 19,0 % ot oOmiero uyuciaa HoruOmIMX Ha
noxkapax Ha JIaHHBIX 0ObEKTaX.

Pacripenenenust  3HayeHUd  TMOKaszaTesneld  OOCTAHOBKM € TMOXapamH,
npousomeamnmMu B Poccuiickoit @enepanuu B nepuon 2016-2021 rogos B xKuiaom
CEKTOpE M 3JIaHUSIX U COOPYKEHUSIX OOIIECTBEHHOIO HAa3HAYCHMS, MCTOYHUKOM
BO3HUKHOBEHHUS KOTOPBIX SIBJISIOCH  DJIEKTPOOOOpYJAOBaHUE, IO CyObEKTaMm

Poccuiickoit @eneparuu npeacTaBieHbl B Tadaumax 1 u 2.



Pacnpene.lleﬂne 3HAYEHUH MoKa3aTeJ/ieil 00CTAHOBKH € moskapamu,

Taoauna 1

npousomeqmumMu B Poccuniickoii @enepanun B nepuox 2016-2021 roxos

B JKHJIOM CEKTOpP€, HCTOYHUKOM BOSHUKHOBCHUA KOTOPLIX ABJIAJJIO0OCH

3JIEKTPO0OOpya0BaHMe, N0 cyobekTaMm Poccuiickoii @enepaunu

MMoru6a
PeiiTun Koa-so Honst | Peiitun 0 Hoas
CyobekT PO IOKapOB, CyobekT PO .
r o , % r JIH0/IeH, , %
o qel.
1 MockoBckas 00J1acTh 16 861 7,63 1 MockoBckas 001acTh 740 6,71
2 Pecryomixa 8304 | 3,75 2 CBep/toBcKas 0671acTh 417 378
BamkoprocTan
3 YensGunckas 06nacTs 6728 | 3,04 3 Pecnybmiica 382 | 346
BamkoprocTan
4 Upxyrckas obmacts 6 599 2,98 4 Hpxyrckas ob6mactb 358 3,25
5 | Jlemmmrpanckas obnacts | 6456 | 2,92 5 Jlenunrpancias 342 | 310
o0nactp
6 r. Mocksa 6 047 2,73 6 Kpacuospckuit xpait 342 3,10
7 KpacHospekuit kpait 6017 2,72 7 HosocuGupckas 297 2,69
00acTh
o » Hwuxeroponckas
8 Kpacromapckwuii kpaii 5905 2,67 8 oOMACTE 275 2,49
9 CBepasioBcKas 00J1acTh 5696 2,57 9 Yenabuackas 00J1acThb 272 2,47
10 Camapckas 00J1acTh 5573 2,52 10 PocroBckas 061acThb 256 2,32
11 Pecrry6nmka Tarapcran 5400 2,44 11 Kpacnomapckwmii kpaii 244 2,21
12 Hoocubupckas obmactsb 5301 2,40 12 TromeHckas 00acThb 233 2,11
13 [Tpumopckuii kpait 5164 2,33 13 ITepmckuii kpait 232 2,10
14 KemepoBckast 06macTsb - 4945 2.23 14 KemepoBckast 06macTs - 230 2,09
Kysbacc Kysbacc
15 Hwmxkeroposckast 001acth 4823 2,18 15 Camapckast 00J1acTh 221 2,00
16 Anraiickuii kpait 4 587 2,07 16 Pecrry6inka Tarapcran 214 1,94
17 Pocrosckas obnacts 4329 1,96 17 CaparoBckas 001acTh 204 1,85
18 XabapoBckuil Kpaii 3998 1,81 18 XabapoBckui kpaii 200 1,81
Cpenanee no
19 CapatoBckas 00s1acth 3 864 1,75 cyobeKTam 195,8
Ypaiabckoro ®O
20 Boponesxckas 001acTh 3819 1,73 19 TBepckast 001aCTh 191 1,73
21 Ilepmckuit kpait 3750 1,69 20 Bounrorpanickas o6nacth 185 1,68
22 Bounrorpaznckast obnacth 3706 1,67 21 ITpumopckuii kpait 182 1,65
Cpeanee no
23 OpenOyprckas 00s1acTh 3653 1,65 cy0obeKTam 179,5
IpuBoskeckoro PO
Cpennee no cy0obekTam N .
Vpabekoro DO 3632,3 22 AnTaiickuil kpaii 173 1,57
24 r. Cankr-IletepOypr 3623 1,64 23 Kuposckas o6macts 173 1,57




IMoruo.a

PeiiTun Koa-so JHoas | Peiitun 0 Hoas
CyobekT PO MOKapoB, Cyobext PO .
r o , % r JIH0/IeH, , %
o qe.
Cpennee no
25 TromeHckas 00sacTh 3459 1,56 cy0beKTam 172,3
Cubupckoro ®O
Cpennee no cydobexTam
Cubmpeioro O 34246 24 Boponexckas obmacts 168 1,52
Cpennee o cyobekTam
TpuBo.kckoro ®O 3397,2 25 Openbyprckast 001acTh 161 1,46
26 Omckast 00651aCTh 3130 141 26 OmMckast 0071aCTh 156 141
27 Xanrot Mancuiickutit | g0, | 138 | 57 r. Mockea 151 | 1,37
aBT. OKpyT - lOrpa
Cpennee no cyobekTam VYamyprckas
Hentpaabaoro ®O 28987 28 PecnybOnmka 145 1,32
28 Bnagumupckas 00651acTb 2 687 1,21 29 TIensenckas o61acThb 142 1,29
Cpennee no cydobekTam
Poccuiickoii 25949 30 Bnagumupckas 001acTh 142 1,29
Depgepanun
Cpennee no
29 Teepckast obnactb 2418 1,09 cy0beKTam 138,4
IlenTpaasnoro ®O
Cpennee no cy0obekTam
I0xH0r0 ®O 22821 31 Kypranckas o0nacth 130 1,18
30 CraBpomobCcKuil Kpai 2194 0,99 32 ApxaHreynbcKas 00JIacTh 130 1,18
31 Kypranckas o0nactsb 2128 0,96 33 Bonoroackas o0acTs 130 1,18
32 HBanoBckas o0acTb 2126 0,96 Cpemjee H? cybnexTaM 129,4
Poccuiickoii @egepanun
33 [lensenckas o0nactb 2075 0,94 34 Hosroponckas o6mactp 129 1,17
34 Kuposckas ob6macth 2 057 0,93 35 Tam0oBckas 00acTh 127 1,15
35 VibsiHOBCKas 00J1acTh 2 046 0,92 36 Pecniyomixa Caxa 122 1,11
(SxyTus)
36 YzmypreKas 2012 0,91 37 3abaiikambekuit kpait 121 1,10
PecnyOimka
37 3abalikanbCKUi Kpai 2 006 0,91 38 Pecniy6nuka Bypsitus 121 1,10
Cpennee no cyobekram 19226 39 Yysanickas PecriyOnmka 119 1,08
Cesepo-3anaagnoro O - UyBamus
38 Tamb6oBcKkast o0nacTb 1918 0,87 40 r. Cankr-IlerepOypr 118 1,07
39 Pecybmixa Caxa 1882 0,85 41 VibsiHOBCKas 00J1aCTh 114 1,03
(SxyTus)
40 Jlunenkas o61acTsb 1807 0,82 42 Kanyxckas 001acth 112 1,02
Cpennee no
41 Tynbckast 0061acTh 1801 0,81 cyobexTam FOxkHOrO 110,8
DO
42 Amypckast 00JacTh 1754 0,79 43 Psasaunckas 06acThb 110 1,00
Cpennee no
43 Bpsiackas oGnacts 1736 0,78 cyobexram CeBepo- 101,1
3anagnoro ®O
Cpennee o cyonexram | ) 44, 44 Tymscxas o6acTs 100 | 091
JlaabHeBocTouHOTO DO
44 Benroponckas obmacTb 1730 0,78 45 AcTpaxaHCKasi 00JIacTbh 100 0,91




IMoruo.a

PeiiTun Koa-so JHoas | Peiitun 0 Hoas

CyobekT PO MOKapoB, Cyobext PO .
r o , % r JIH0/IeH, , %

i qel.

Cpennee no
45 ApXxaHrenbcKas 00JIacTh 1714 0,77 cybnexmam 86,9
JdajibHEBOCTOYHOT O
DO
46 Pecrry6immka Kpeim 1714 0,77 46 JIumnenikas ob6nactb 86 0,78
47 Pecnybnmka Bypsarus 1702 0,77 47 Amypckas 001acTb 85 0,77
48 Mypwmarickas obnacts | 1668 | 075 | 48 Xantel-Mancuickuit 82 | 074
aBT. OKpyT - IOrpa
49 Bounorozckas o61acTb 1664 0,75 49 Benropoackas o6nactb 81 0,73
50 Hysamckas Pecrybmixa 1636 0,74 50 CraBponosbCKuid Kpaii 80 0,73
- UyBamus
51 Psasanckas o6nacts 1519 0,69 51 Kypckas obmacth 80 0,73
52 SpocnaBckas o6macTb 1491 0,67 52 Pecniy6mmuka Mopaosust 79 0,72
53 Kanyxckast 001acth 1472 0,67 53 HBaHOBCKas 00J1aCTh 78 0,71
54 AcTpaxaHckas 00J1acTh 1468 0,66 54 BpsiHckast 06macTh 77 0,70
55 Kypckas ob6macth 1435 0,65 55 Pecmry6mmuka Kpem 77 0,70
56 Tomckast o0nacTs 1422 0,64 56 Pecmry6mmuka Komu 74 0,67
57 Hogroponckas o6macTp 1414 0,64 57 OpnoBckast 001acTh 12 0,65
58 Pecny6nnka MopnoBust 1362 0,62 58 Pecny6nuka Kapenus 70 0,63
59 Pecny6nuka Jlarectan 1330 0,60 59 IIckoBckas 00J1acThb 69 0,63
60 PecnyOimka Kapenns 1307 0,59 60 SpocnaBckas o6macTh 69 0,63
61 CMorteHckas 001acThb 1 305 0,59 61 Tomckas obnacts 67 0,61
62 Pecniybninka Xakacus 1226 0,55 62 CMoneHckas 001acThb 63 0,57
63 IIckoBckas 00y1acThb 1204 0,54 63 PecnyOsinka Xakacust 60 0,54
64 Pecny6iinka Komu 1149 0,52 64 Pecniy6nuka Mapuit O 52 0,47
65 UYeuenckas PecryOrmika 1103 0,50 65 Koctpomckast o0mactp 45 0,41
66 CaxanuHckas 001acThb 1088 0,49 66 CaxanuHckas 00acThb 43 0,39
67 OpJioscKas oGnacTs 1051 | 047 | 67 #Amanio-Henelkui asr. 41 | 037
OKpyT
68 PecnyOiinka Mapwii D1 1006 0,45 68 PecniyOnuka Jlarectan 31 0,28
69 KocTpomckas obmacts 954 0,43 69 Kamanunrpajckas 28 0,25
00J1acTh
Cpennee no cy0obekTam
CeBepo-KaBka3zckoro 899,3 70 Kamuarckuii kpait 27 0,24
DO
70 Kamunmnrpanckas 871 0,39 71 EBpetickas aBT. 00J1aCTh 25 0,23
001acTh

71 | KeGapmmo-bamapekas | g7 | a5 | 79 PecuryGmaxa Thma 23 | 021

PecnyGiimka




PacnpenesieHue 3Ha4YeHN oKa3arTeseid 00CTAHOBKH € MOKapaMu,
npousomeamumu B Poccuiickoit @enepannu B nepuoa 2016-2021 roxos
B 3aHUSAX, COOPYKEHUSX 001IECTBEHHOI0 HA3HAYCHUS,
HCTOYHHUKOM BO3HUKHOBEHHS KOTOPBIX ABJISAJIOCH JJIEKTPOO0OpyAOBaHHMeE,
1o cyobexkram Poccuiickoin @eaepauun

Horuda
PeiiTun Koa-so JHoas | Peiitun 0 Hoas
CyobexT PO MOKapoB, Cyobext PO .
r o , % r JIH0/IeH, , %
o qeJl.
) N Cpennee no
72 Avarto IiiHeIl{KHH asT. 739 0,33 cyobexram CeBepo- 20,4
4 Kaska3zckoro @0
73 Pecny6immka TriBa 569 0,26 73 MypmaHckast 00J1acTb 20 0,18
74 Kamuarckuii kpait 514 0,23 74 Marananckas 001acTb 20 0,18
75 PecniyOnnka Anbires 500 0,23 75 Pecnybnuka Anraii 17 0,15
76 | Espeiicxas asr. oomacts | 495 | 022 | 76 | Kabapmmo-bamkapcxas | g | g5
PecnyOimka
77 PecnyOnmka Anrai 450 0,20 77 r. CeBacTomnoib 12 0,11
78 Pecnybmuia Cenepras 435 | 020 | 78 Pecnymka Agbires 10 | 009
Ocetus - Ananus
79 Maramanckas o61acTs 406 0,18 79 UyKOTCKHI aBT. OKPYT 10 0,09
80 r. CeBacTormnoib 367 0,17 80 Yeuenckas Pecryomuka 6 0,05
81 Pecrry6nmka Marymerns 283 0,13 81 L s 5 0,05
WHrymerust
82 PecnyOmmka Kanmeikus 268 0,12 82 Pecrrybmaxa Cenepras 4 0,04
Ocetust - AnaHus
83 Kapauacno-epreccias 179 0,08 83 PecrryOimka KanMbrkus 2 0,02
PecnyOimka
84 Heneuxwii aBT. OKpyT 79 0,04 84 Heneuxwii aBT. OKpyT 2 0,02
85 UyKOTCKHI aBT. OKPYT 75 0,03 85 Kapauacso-Tlepxeccias 1 0,01
Pecny6inka
Taoauna 2

Kou-Bo Toas Iorudmao Toas
PeiiTunr CyobekT PO N0KAPOB, o ’ | PeitTunr Cy0bexT P® Jonei, o
ell. ° geJl. » 70
1 r. MockBa 1684 8,99 1 r. MockBa 12 14,12
2 MockoBckast 00J1acTh 896 478 2 MockoBckast 001acTh 10 11,76
3 r. Cankr-IlerepOypr 728 3,89 3 IIpumopckuii kpait 7 8,24
4 Kpacnonmapckuii kpait 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecny6nuka banikoprocran 561 3,00 5 UpkyTtckas obnacThb 5 5,88
6 KpacHosipckuit kpaii 545 2,91 6 Owmckast 061acTh 5 5,88
7 Hpxyrckas obmactb 545 2,91 7 AcTpaxaHckas 00J1acTb 4 4,71
8 IIpumopckuit kpait 520 2,78 8 SImanmo-Henenkuii aBT. 3 3,53




Koa-Bo Toas Moru6.10 Toas
PeiiTunr Cyobext PD MOKApoB, 0% ’ | PediTHHT CyonbexT PO JIIoaei, Y
el. ° geJl. 70
OKpyT
9 Yensbouackas o0acTb 509 2,72 9 Pecny6immka TriBa 3 3,53
10 XabapoBckuit kpait 502 2,68 10 Kpacrospckuit xpait 2 2,35
11 HoBocubupckas 061acTh 442 2,36 11 YensOuHckast 006nacth 2 2,35
12 Camapckast 001acTh 399 2,13 12 HoBocubupckas o61acTb 2 2,35
13 PocroBckas o6acts 367 1,96 13 PocroBckas o6nacts 2 2,35
14 Pecny6nmka Tarapcran 343 1,83 14 CaparoBckas 001acTh 2 2,35
15 Xanrbl-MaHCHACKHii aBT. 314 1,68 15 Hwxkeropozckas 001acth 2 2,35
okpyr - FOrpa
Cpennee no cyobexkram
16 CaparoBckas 007acTs 309 1,65 Cubnpeioro ®O 1,8
17 OMckast 001aCTh 294 1,57 Cpennee 1o cyonexTam 1,6
IenTrpanbHoro ®O
18 Hwmxeropoackas obmacts 292 1,56 16 Pecnybmxa 1 1,18
BamkoprocTan
19 Keweposcras obmact, - 291 1,55 17 XabapoBckuit kpait 1 1,18
Kyszbacc
20 Bounrorpazckas 061acth 283 151 18 Camapckast 00J1aCTh 1 1,18
Cpennee nmo cydobekTam

Cubnpcikoro ®O 281,7 19 Bounrorpazckas o6nacth 1 1,18
21 Anraiickuit kpait 270 1,44 20 Adratickuii kpait 1 1,18
22 [epmckuit xpait 269 1,44 21 [epmckuii kpait 1 1,18

Cpeanee no cyobexkram 263.0 Cpeanee no cyobexkram 10

Ypaasckoro ®O ' Ypaabckoro ®O '

23 Boponexckas 06acth 260 1,39 22 Boponexkckas 061acth 1 1,18
Cpeanee no cyobexkram 254 2 Cpennee no cyobexkram 10
LenTpansaoro ®O ' KO:xnoro ®O '

24 Tromenckas 061acThb 242 1,29 Cpemnee ng qum’eKTaM 1,0

25 Pecnyommuka Kpbim 241 1,29 23 CeepamnoBckas 00JIacTh 1 1,18
Cpennee no cyobekram

TpuBokckoro GO 230,3 24 Amypckas o6mactb 1 1,18

26 Pecnyomuka Caxa (SIkyTus) 228 1,22 25 TBepckas o0macTh 1 1,18
Cpeanee no cyobexkram

10xH0r0 DO 222.6 26 Bonoroackas o6iacts 1 1,18

Cpennee 1o cyobexkram P® 218,9 27 VabsiHOBCKast 001aCTh 1 1,18

27 CBepyIoBCcKas 00J1aCTh 216 1,15 28 Benropoackas 001acTh 1 1,18

28 PecniyOnmka Jlarectan 211 1,13 29 Tam6oBckast 061acThb 1 1,18

29 CraBponojabCKui Kpaii 210 1,12 30 Psasanckas o6nactb 1 1,18

30 OpenbOyprckast 00J1acTh 207 1,11 31 Pecmyosinka Komu 1 1,18

31 3abaiikanbCKuil Kpai 190 1,01 32 Koctpomckast 06sacThb 1 1,18

Cpennee 1o cyonexram 186,4 33 r. CeBacroIoib 1 1,18

JlanbHeBocTOUHOTO PO




10

Kou-Bo Toas Horudao Toas
PeiiTunr Cyobext PD MOKApoB, 0% ’ | PediTHHT CyonbexT PO JIIoaei, Y
el. ° geJl. 70
32 ApxaHrenbckas 00IacTb 185 0,99 34 PecnryOnmka Marymerns 1 1,18
) N Cpennee no cyobekram
33 SImano-Henenkuii aBT. OKpyT 182 0,97 Jaabresocroanoro GO 0,8
34 Tomckas oGmacTs 180 | 0,96 Cpemiee o cybrekran | ) 5
CeBepo-3anagnoro @O
Cpennee mo cydobekTam
35 Jlenunrpajckas 00acTb 177 0,95 TpuBokcioro GO 0,6
Cpennee mo cydobekram
36 Amypckas 0065acTb 171 0,91 CeBepo-KaBka3ckoro 0,1
PO
Cpennee mo cydobekTam . .
Cenepo-3anaoro DO 165,0 35 Kpacnonapckuii kpaii 0 0
37 AcTpaxaHckasi 00J1acTh 159 0,85 36 Pecniyoninka Tarapcran 0 0
38 TBepckast 00macTp 154 0,82 37 XauThl-MasCHACKHi 28T, 0 0
okpyT - Orpa
KemepoBckas 00sacTh -
39 Pecniyonuka Bypsitus 154 0,82 38 Kys6ace 0 0
40 Kuposckas o6mactsb 153 0,82 39 TromeHckas 00acTh 0 0
41 Yamyprckas Pecry0mmka 152 0,81 40 PecrryOimmka Kpem 0 0
42 Bomoroackas o6nacts 147 0,79 41 Pecrrybmaxa Caxa 0 0
(Axyrtns)
43 Bnamumupckas o6mactb 147 0,79 42 Pecniyonuka Jlarectan 0 0
44 SpocnaBckasi 00JacTh 147 0,79 43 CraBponosbCKuid Kpai 0 0
45 MypmaHcKas 00J1acTb 146 0,78 44 Openbyprckas 0061acTs 0 0
46 Bpstackas obnacts 139 0,74 45 3abaifkanbCcKuii Kpait 0 0
47 VibpsiHOBCKast 00J1acTh 138 0,74 46 ApxaHreybckas 00J1acTh 0 0
48 ITensenckas 061acThb 135 0,72 47 Tomckas o0J1acTb 0 0
49 Benroposckas 06gactb 134 0,72 48 Jlenunrpackas 00J1acTh 0 0
50 Yeuenckas PecyOmika 127 0,68 49 Kuposckas ob6macth 0 0
51 CaxanmHCKas 001aCTh 124 0,66 50 Pecniyomuka Bypsitus 0 0
52 Tam0oBcKkast 001acTh 124 0,66 51 Yamyprckas PecryOnrka 0 0
53 Psa3aunckas o6iacTb 118 0,63 52 Bnagumupckas 001acTh 0 0
54 Hysamexas Pecryomixa - 116 0,62 53 Mypmanckast 0671acTb 0 0
Uyamus
55 Tyneckast obacts 115 0,61 54 SIpocnaBckast 00sacTh 0 0
56 Kypranckas o6nacts 114 0,61 55 Bpsiackas o6nacts 0 0
Cpennee 1o cyobekram
Cenepo-Kapkasckoro ®O 109,4 56 Tlensenckas o0acThb 0 0
57 Pecnybnuka Kapesnus 107 0,57 57 YeueHckas PecriyOinka 0 0
58 Pecnybnnka Xakacust 105 0,56 58 CaxanuHckas 001acTh 0 0
59 JInnenkas 061acThb 103 0,55 59 Uyeamckas Pecrrybmaxa - 0 0

YysBamus
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Kou-Bo Toas Horudao Toas
PeiiTunr Cyobext PD MOKApoB, 0% ’ | PediTHHT CyonbexT PO JIIoaei, Y
el. ° geJl. 70
60 Pecrry6immka Komn 101 0,54 60 Tynbckas 001acTh 0 0
61 OprnoBckast 001acTh 98 0,52 61 Kypranckas o6xacts 0 0
62 Pecrry6imka TriBa 97 0,52 62 Pecny6mmka Kapenns 0 0
63 CmoreHckast o6nacTb 96 0,51 63 Pecny6nmka Xakacust 0 0
64 Kabapuino-bankapekas 96 051 | 64 Jimemkas o6racTs 0 0
Pecrry6nmka
65 HBaHoBCcKas 001aCTh 96 0,51 65 OpnoBckas 00J1acTh 0 0
66 Koctpomckast 06macTpb 96 0,51 66 CMoueHcKkast 001acThb 0 0
67 Kypckas o6nacth 94 0,50 67 Kabapmumo-Bankapckas 0 0
Pecny6inka
68 Kanuuuurpaackas o6gactb 92 0,49 68 HBaHoBcKas 00J1acTh 0 0
69 Pecryomaxa Cenepras 80 043 | 69 Kypexas obmacTs 0 0
Ocerus - AnaHus
70 Pecrry6nmka Mapwmit On 76 0,41 70 Kamunurrpanckas 0 0
001acTh
71 Kamyxckas o6macts 75 0,40 71 Pecrrybmaxa Cenepras 0 0
Ocetus - Ananust
72 Pecny6mka MopoBust 74 0,40 72 Pecny6mka Mapwii O 0 0
73 r. CeBacTomnoJb 66 0,35 73 Kamyxckas o0macts 0 0
74 Hosroponckas o6mactb 62 0,33 74 Pecniy6mmnka Mopaosust 0 0
75 Kamuarckuii kpait 58 0,31 75 Hogropockas 06acTb 0 0
76 IIckoBckast 0651aCTh 54 0,29 76 Kamuarckuii kpai 0 0
77 PecrryOnmka Anrait 48 0,26 77 IIckoBckast o0macThb 0 0
78 PecniyOimka Anpires 44 0,23 78 PecniyOnmka Anrai 0 0
79 Marananckas o0acTb 44 0,23 79 PecniyOmmka Anpirest 0 0
80 Egpeiickast aBT. 001acTh 41 0,22 80 Marazganckas 061acTb 0 0
81 PecniyGnuka Murymerust 31 0,17 81 EBpeiickas aBT. 00nactb 0 0
82 Pecrry6nmka KanMbikus 22 0,12 82 Pecrry6imka Kanmbikust 0 0
83 YyKOTCKHI aBT. OKPYT 18 0,10 83 UyKOTCKHI aBT. OKPYT 0 0
84 Heneuxwuii aBT. okpyr 16 0,09 84 Heneuxuii aBT. okpyr 0 0
85 KapauaeBo-YUepkecckas 11 0,06 85 KapauaeBo-Yepkecckas 0 0

Pecrry6nnka

Pecny6inka

OOIIIECTBEHHBIX 3JaHHMH,

C YUETOM HMHTCHCHBHOI'O POCTAa SHCProOBOOPYKCHHOCTH HACCICHHA, KXKUJIbIX H

TCHACHOUA II0 KOJHUYCCTBY

QIICKTPOTCXHUYCCKUX)

MoXapoB, OYCBHUAHO, COXPAHHUTCA IIPHU CYHICCTBYIOIICM IIOJIOKCHUHU n0>1<apH0171

PO UIAKTUKY IEKTPOYCTAHOBOK.




12

B nHacTosiiee Bpemsi CIOXWIACh CUTyallds, KOTAa 3JIEKTPOOOOpYyIOBaHHUE IO
OOJbIIEeH YacTh HUKEM HE 00CITY>KMBAETCSl U HE KOHTPOJIUPYETCS C TOUKU 3PEHUS €ro
NOXKAPHOM  NpOQHIAKTHKUA. OJEKTPUKHM Ha  OOBEKTaxX 3aHUMAIOTCAd  €ro
00CTy>KMBaHUEM WJIM PEMOHTOM, KOTJa YTO-TO BBIXOJUT W3 CTposi. B 3TOi cBs3M,
OJHUM U3 OCHOBHBIX BOIIPOCOB SBJSIETCSI OpraHM3alus CHCTEMaTHYECKON
NPO(HUIAKTUKY MOKAPOB OT JIEKTPOOOOPYAOBAHUS KIIBIX U OOIIECTBEHHBIX 3/1aHUN
C MPUMEHEHHEM TEXHUYECKHUX CPEJICTB.

B cooTtBercTBUM co cTaThel 4 TexHudyeckoro periiameHta TamMoKeHHOTo cor3a
«O 0Oe3omacHOCTH HU3KOBOJIbTHOTO oOopyaoBanusi» (TP TC 004/2011),
HU3KOBOJIbTHOE O0OpYJOBAHHE HOJIKHO OBITH pa3pabOTaHO M M3TOTOBJIEHO TaKUM
o0pa3oM, 4TOOBI MPU MPUMEHEHUH €T0 10 HA3HAUYCHUIO W BBIMOJIHEHUU TpeOOBaHUMN
K  MOHTaXy, OKCIulyaTanmuu  (WCIIONB30BAHHUIO),  XPAHEHHUIO,  IEPEBO3KE
(TpaHCIIOPTHPOBAHUIO) M TEXHUYECKOMY OOCIY)KMBAaHHIO 3TO 000pYyJIOBaHHE
o0ecrneunBano: OTCYTCTBHE HEIOIMYCTHMOTO PHUCKAa BO3HUKHOBEHHS TTOBBIIIEHHBIX
TEMIIepaTyp, IYTrOBbIX pa3psioB WM W3IYyYEHUH, KOTOpbIE MOTYT IPUBECTH
K TIOSIBJICHUIO OMAacHOCTEH, OTCYTCTBHME HEAOMYCTUMOTO PHCKa MPH MEperpys3Kax,
aBapUIHBIX PEKMMax M OTKAa3aX, BHI3LIBAEMBIX BIUSHUEM BHEITHWX W BHYTPECHHHX
Bo3jAcHcTByromuXx  (akropoB. Takke B  JaHHOHW  CTaTbe  OMpeEJEIICHO,
YTO HHU3KOBOJBTHOE OOOPYJOBaHUE IOJDKHO OBITh pa3pabOTaHO U M3TOTOBJIEHO
TakKUM 00pa3oM, 4TOOBI OHO HE SBJISUIOCH MCTOYHUKOM BO3HMKHOBEHHUS TOXKapa
B HOPMAJIBHBIX M aBAPUUHBIX YCIOBUSAX PaOOTHI.

B  OonpmmHCTBE  CciydaeB, TIOCJI€  MOHTaXa, JJICKTPOOOOpPYIOBaHHE
HE ToABepraercss NPOPUIAKTHYECKHM OCMOTpaM, TEXHHUYECKOMY KOHTPOIIIO,
OOCITY>KMBAaHUI0O ¥  PEMOHTHO-TIPEAYIPEAUTEIbHBIM  MeponpusaTusM.  OJHaKo
CO BpPEMEHEM C HHUM TPOUCXOMAST OTPHUIATENbHbIE W3MEHEHHs. YXYHAIICHUE
COCTOSIHUS DJIEKTPOOOOPYAOBAHMS MPUBOIUT K HEPAITMOHAIIBHOMY HCTIOIb30BAHHIO
IEKTPUUECKOM SHEPTUH U TOBBINICHUIO YPOBHS IMOXKAPHOW OMACHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CUCTEMAaTU3UPOBAHHOIO HAOJIIOACHUSI.

B cootBercTBUu ¢ DenepanbHbiM 3akoHOM OT 21 mekabps 1994 r. Ne 69-D3
«O mnoxapHoil 0e3omacHOCTW», MNPOPUIAKTUKA TMOXKAPOB — COBOKYMHOCTH
MIPEBEHTUBHBIX MEP, HAMPABICHHBIX HA MCKIIOYEHHUE BO3MOXKHOCTH BO3HUKHOBEHUS

M0YKapOB M OTPAHUYECHUE UX MOCIICICTBUM.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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[Ton cucremoii Mpo(UIAKTUKUA TMOXKAPHOW OMACHOCTH 3JIEKTPOOOOPYIOBAHUS
XKWIbIX W OOILNECTBEHHBIX 3/aHU TMOHHUMAIOTCS PETYJSPHBIC, BBIITOJHIEMbIC
1o 3a1aHHOMN MporpaMme HaOIIOACHUS 3a AKCIUTYaTUPYEMBIM
AIEKTPOOOOPYI0BAHKUEM, MO3BOJISIIONINE OMPENENATh €ro (PaKTUYECKOe COCTOSIHUE,
MPOUCXOAIINE B HEM TPOLECCHI W MPOTHO3UPOBATH WU3MEHEHHUE COCTOSHHUS
MOJT BIUSHUEM PA3NUYHBIX (PaKTOpoB. Takue HaOMIOIEHUST HEOOXOIUMBI, B TIEPBYIO
OYepeIb, TS IMEKTPOOOOPYAOBaHNUA 0OBEKTOB C MACCOBBIM MPEOBIBAHUEM JIIOICH.

[ToskapHas 0e30MacHOCTh OOBEKTOB PA3TMUYHOIO HAa3HAUYECHMS] B 3HAYUTEIHLHOU
CTEIICHU OIpEAeNAeTCS COCTOSHHEM JKCIUIyaTUPYEMOIo 3JIEKTpOOOOpYI0BaHUS
U DJIEKTPOYCTAHOBOK.

OCHOBHBIM  HalpaBJI€HUEM B O0ECHEYEHUH MOXKAapHOH O€30MacHOCTU
IKCILTYaTUPYEMOTO 3JIEKTPOOOOPYAOBAaHUS SBISETCA MAKCHUMaJlbHO BO3MOXHOE
CHIDKEHHE BEpPOSATHOCTH BO3HMKHOBEHMS II0XKapa OT DJIEKTPOYCTAHOBOK B IIEJIOM
U OT OTJEIIBHBIX JJIEKTPUYECKUX U3JICIIUMN.

TaM, r1e €cTb KOHTaKTHBIE COCAUHEHHUs B DIIEKTPOCETSX, IIPOLIECC OKUCIICHUS
METAJUIMYECKUX TOBEPXHOCTEH JJIEKTPOKOHTAKTOB W  MOSBIEHUS Je(EKTOB
HEIpephIBEH. be3 A0CTaTOYHON TEXHUYECKOW OCHAIEHHOCTH WU IMOATOTOBJIEHHOTO
nepcoHana B OOJBIIMHCTBE CIIy4aeB HEHCIIPABHOCTU 3JIEKTPOOOOPYAOBAHUS MOXKHO
OOHApYXUTh TOJBKO MO XapaKTEPHOMY 3alaxy WU OOyTJICHHON 3JIEKTPOM30JIALIUY,
YTO XapaKTEpHO AJIsl aBapUMHBIX JePEKTOB yXKe Ha M0KApOONACHONW CTaHH.

Bo3HukHOBeHHE NEPEKTOB AIEKTPUUECKUX LEMEd U IEKTPOOOOPYIOBAHUSA —
ATO €CTECTBEHHBIM MPOLECC, K KOTOPOMY HEOOXOAMUMO OBITh TOTOBBIMH M KOTOPOE
HE0OXOMMO TIPEAYIIPEKAATH 3a0J1arOBPEMEHHO.

B Hacrosmee BpemMs MOSBUIMCH HOBBIE TEXHUYECKUE CpEICTBA,
MO3BOJISIIOIIME BBIBECTH MPO(PUIAKTUKY MOXKAPOB OT 3JIEKTPOOOOpPYHOBaHUS B
AKUITBIX
U OOLIECTBEHHBIX 3/IaHUSIX HAa HOBBIM YPOBEHb.

K oOciyxuBaHUIO 3JIEKTPOYCTAaHOBOK JIOMYCKAIOTCS KBaJIM(DULIMPOBAHHBIE
CHEIUAINCTBI, HMEIOIIME TPYNIy Mo dJekTpoOe3omacHoctd ©He Huxe I,
MIOATBEPKACHHYIO COOTBETCTBYIOLIUM YAOCTOBEPECHUEM.

OOcnenoBanrue  3JIEKTPOYCTAHOBOK  JIOJDKHO — MPOU3BOIUTHCS  COBMECTHO
C  KBAIM(PUUUMPOBAHHBIM  NEPCOHAJIOM  DJIEKTPOTEXHUYECKOTO  XO35MCTBA,

OTBCTCTBCHHBIM 3a O6CJ'Iy)KI/IBaHI/Ie 3HCKTpOO60py,Z[OBaHI/IH 3JaHHA.
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1. Ob6aacTs npuMeHeHUst

Hactosamue MeTtoauueckue peKOMEHJAIMU ONPEAEIIAIOT OO0IINUE TMOJO0KEHUS
[0 OpraHu3aly NPOQUIAKTHUKU I0XKApOB OT 3JIEKTPOOOOPYIOBAaHUS B IKHIIBIX
U OOIIECTBEHHBIX 3/IaHUSAX C IPUMEHEHNEM TEXHUUECKUX CPENICTB.

Hacrosmue METOANYECKUE pPEKOMEHAAUN IIpeHA3HAYECHBI
JUIS WUCTIOJNIHUTENBHBIX OpraHoB cyObekToB Poccuiickoit ®enepanmu, OpraHoB
MECTHOI'O CaMOYIPABJICHUS, OPraHU3aluil 0 peaju3aluy MOJHOMOYMN B 00JacTu
HOKapHOM O€30IIaCHOCTH, a Takke COOCTBEHHUKOB (ApEHAATOPOB) JKUIBIX JOMOB
(xBapTHD).

OCHOBHBIMM 3a/lauaMH UCTOJHUTEIIBHBIX OpPraHoB CcyOBbekTOB Poccuiickoii
denepanun, OpraHOB MECTHOT'O caMOyIIpaBJICHNUs, OpraHHA3aLNN,
no npo(UIaKTUKE TMOXKApPOB B JKWIbE, SBJSIOTCA OOyUYEHHE HACEJEHUS MepaM
NOKapHOM O€30I1acCHOCTH, OCHOBaM I0Xapo0e30MacHOr0 TMOBEACHHUSA, a TaKkKe
MH(GOPMUPOBAHNUE HACEJIEHUS O Mepax MOKapHOU O€30MacHOCTH.

Hacrosime  meTonuyeckne pEKOMEHJAMM  MOTYT  OBITh  IMPUMEHEHBI
COOCTBEHHMKAaMHU JOMOB (KBapTHp) U ape€HIAaTOpaMH MOMEIIEHUN I MPOBEACHUS
CaMOCTOSITEJIbHOM TMEPBUYHOM OLIEHKM COCTOSIHUSL TMOXapHOW 0e30macHOCTH
HKCILTYaTUPYEMOTO 3JIEKTPOOOOPYT0BaHUS.

B Hacrosnmx MeToanuecknx peKOMEHAANMAX MO TEXHUYECKUMU CPEICTBAMHU
NPOQUIAKTUKYA TMOXKAPOB MOHUMAIOTCS aNapaThl 3alIUThl ANEKTPUUYECKUX LIETIEH,
TEIUTIOBU3MOHHAs INarHOCTUKA, TEPMOUHANKATOPBI U TEPMOCHCTEMBI.

Hacrosdmme wmeronuueckue peKOMEHAALUMU HE SABIIOTCI  PYKOBOJACTBOM
[0 IPOECKTUPOBAHMIO JJEKTPOYCTAHOBOK 3JaHUM W  MOHTaXy anmaparoB
AIIEKTPUYECKON 3aLUTHI U APYTUX TEXHUYECKUX CPEACTB.

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

Hacrosimue MeTtoauueckue peKOMEHIAMU HE SBISIIOTCS HOPMATHBHBIM

JOKYMEHTOM.
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2. OcHOBHBIE YJIEKTPOTEXHUYECKUE PUYNHBI I0KAPOB
OT 3JICKTPOOOOPYAOBAHMSA

[ToxxapHass 0€30MacHOCTh OOBEKTOB PA3NMYHOIO HA3HAYEHHS, B TOM YHUCIE
KHUJIBIX W OOIIECTBEHHBIX 3JaHUM B 3HAUYUTENBHOM CTENEHH OmpeAesseTcs
COCTOSIHUEM JKCILTYyaTHPYEMOTO 3JIEKTPOOOOPYA0BaHUS U AIIEKTPOYCTAaHOBOK.

3HaHHWE TEXHUYECKHX IPUYMH IO0XKAPOB OT 3JIEKTPOYCTAHOBOK IO3BOJIET
Oprann3oBath 3(HEKTUBHYIO CUCTEMY MOKAPHO-MPOYUIAKTUIECKUX MEPOIPHUITHIA.

K mpuurHaM nmokapoB JIEKTPOTEXHUYECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMbIKaHUE;

- Ieperpy3Ka 3JEeKTPUIECKUX LEenei;

- 0OJIBIIIOE IEPEXOTHOE COMPOTUBIICHUE;

- UICKpPEHHUE;

- QIIEKTpUYECKas IyTa;

- IEpEHATIPSKEHHUE ANEKTPUUECKON CEeTH.

Kpome Toro, He0OXOAMMO YUYUTHIBATH, UTO NEPEHAIPSHKEHUE JIEKTPUUECKON
CeTH, OOJIbIIOE MEPEXOJHOE COMPOTUBIICHUE U MEperpy3ka LENu MOXKET MPUBECTU
K KOPOTKOMY 3aMBIKAHUIO, BO3HUKHOBEHHUIO JJIEKTPUYECKOW Iyrd, U HA0O0OpOT,
KOPOTKOE 3aMbIKaHHE MOXKET TPUBECTH K TEPEerpy3Ke JIEKTPUUYECKON CETH,
K UCKPEHMIO, 00pa30BaHUIO 3JEKTPUUECKON yTH, K MEPEX0ay 3JIEKTPUUECKOTO TOKa
Ha METAJUTMYECKHE 3a3€MJICHHBIE KOHCTPYKIIMM U T.1. [3].

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

OIMaCHBIC OTHOCUTCIIbHO BO3MOKHOCTHU BOSHUKHOBCHHUA I10KAPOB.

Kopomkoe 3amvikanue

Cpean UOpUYMH [OXapOB  BJIEKTPOTEXHHMUYECKOTO XapakTepa KOpPOTKOE
3aMbIKaHUE SIBJISIETCS CaMbIM PaclpOCTPAHEHHBIM, XOTSI HEPEIKO OHO MOXET ObITh
U CJIEJICTBHEM KaKOW-T10O0 APYyroi aBapuiHON CUTyallud B AJIEKTPUUECKON LIeTIH.

KopoTkoe 3amblkaHWe B JJIEKTPUYECKHX LEMAX MOXKET BO3HUKHYTH
B pe3yJIbTaTe 3aMbIKaHUS MeXay ()a30BbIM U HYJIEBBIM MPOBOJHUKAMHM, 3aMbIKAHUS
¢$a30BOrO MPOBOIHUKA HA «3eMTIO» [3].

NHbpIMM  cliOBamMHM, KOPOTKO€ 3aMbIKAHME BO3HMKAE€T IIPU COCIMHEHUH
AIEKTPUYECKUX IPOBOJIOB C HAPYLIEHHOW M30JISLMEN, COPUKOCHOBEHUU ITPOBOJOB

C MCTAUNIMYCCKHMMH 3a3€MJICHHBIMH KOHCTPYKIHAMU BHaHHﬁ U COOPYIKCHHUMH,
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NONaJaHUK Ha OrOJEHHBIE MNPOBOAA MOCTOPOHHUX METAUIMYECKUX IPEIMETOB,
npoboe OOyraeHHOW WM HAapyMIEHHOW HW30JSIHM TMPOBOJOB M JIPYTHX
AJIEKTPOYCTAHOBOYHBIX U3EIUH.

[Ipy KOpOTKOM 3aMbIKAHMM MTHOBEHHO MHOTOKPAaTHO YBEJIMYHMBACTCS CHJIA
TOKa B LIEIH, IPOUCXOIUT 3HAUUTEIHHOE BBIJICIICHUE TEIJIA, 3HAUUTEILHO BO3PACTaeT
TEeMIIepaTypa TOKOIMPOBOIAIIMX W, YTO HNPUBOAMUT K PACIUIABICHUIO H3OJIALMH
IIEKTPUYECKUX IIPOBONOB M Kabened M €€ MOCIENyIOIEMY BOCIUIAMEHEHHUIO.
KopoTkoe 3ambikaHMe, Kak IpPaBHJIO, COMPOBOXKIAETCS XJIONKOM, pPACIJIaBICHUEM
MeTajljla MPOBOJHUKOB M BBIOPOCOM pAacCKaJ€HHBIX YacCTHUI[ U3 30HBI KOPOTKOI'O
3aMBIKaHMS C MOCIEAYOIIHUM BOCINIAMEHEHUEM OKPYKAFOIIUX ITPEAMETOB.

Haunbonee pacnpocTpaHeHHbIE MPUYHMHBI, MO KOTOPBIM MOKET MPOU30NTH
KOPOTKO€ 3aMblKaHUE B KBApTUpE, [OME, OOIIECTBEHHBIX 3[JaHUSAX — OTO
NOBPEXJICHUE H30/AIMK. [loBpexaeHHEe U30IA0UM  4Yalle BCEro IMPOUCXOAMT
B MecCTax, I/ie MpoBoja meperudarorcsa. Takxe K MOBPEKIACHUIO H3OJIALUU MOMKET
IPUBECTU NEPEKPYyUYMBAHUE IPOBOJOB, CrMOAaHUE MPOBOAOB IOJ OCTPHIM YIJIOM,
MOBPEXKJICHUE W30JBIIUU TPOBOJOB TMpPH MPOBEIACHUUM PEMOHTHBIX padoT [4].
M3onsuui0 MOTyT MOBPEAWTHh IPHI3YHbI WM JOMAIlHWE >KUBOTHbIE. Emie onHa
IPUYMHA KOPOTKMX 3aMBIKAHWHA — TEPErpeB M, KakK CJEACTBUE, pa3pylICHHE
W30JISL Y.

HcrouHnKaMy 3aXKUTaHus NPH KOPOTKHUX 3aMBIKAHUSAX MOTYT SIBJISATHCS
packaineHHble (ropsliMe) 4YacTUUbl W Kalld MeTalla MpHU  pacIulaBICHHUH
B ABAapUMHBIX PEXKHUMAX >KWJI TPOBOJAOB (KabOeyel) WM TpU pa3pylICHUU

AIEKTPOIIPHUOOPOB.

Ilepezpy3ka 3nekmpuueckux cemei

CoBpeMeEHHBIE KBAPTHUPBI M JIOMA HACBIIIEHB MHOMXECTBOM JJIEKTPUYECKHUX
npubopoB. YacToll NpUYMHON BO3HUMKHOBEHHUS IMOXKAPOB SBISETCA NEperpyska
BJIEKTPOCETEN.

IIeperpy3koi Ha3bIBA€TCS TAKOE SIBJICHUE, IPU KOTOPOM B JJIEKTPUUECKON CETH
BO3HUKAIOT TOKOBBIE HAIPY3KH, PEBBILIAOIINE JUIUTEIBHO JTOITYCTUMBIE.

Haunbonee wyacToil NpUYMHON, BBI3BIBAIOIIEH TMEpPErpy3Ky dSJIEKTPUUYECKUX
Hernen B )KUIIbIX U OOIIECTBEHHBIX 3[JaHUSX, ABJISIETCS BKIIOUEHUE B DJIEKTPUUYECKYIO

CETh HE MPETyCMOTPEHHBIX PACYETOM MOIIHBIX MOTPEOUTENCH SICKTPOIHEPTUH HIIN
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BKJIFOUEHUE B OJHY PO3ETKY HECKOJBKO OBITOBBIX MPUOOPOB OONIBIION MOITHOCTH
OJTHOBPEMEHHO.

B pesynbrare neperpy3ku NpoBoJa HArpeBalOTCs, BBIAENAETCS OOJIbIIOE
KOJIMYECTBO TeIJIa, MOTYT IIABUTHCS JKUJIBI IPOBOJIOB — 3TO MOXKET CTaTh MPUUYUHON

KOPOTKOI'O 3aMbIKAHN:, BOZHUKAIOT UCKPHBI U KaK CIICACTBUC I1OKAP [5]

bonvuoe nepexoonoe conpomuenenue (nioxoi KoHmakxm,)

Bonpmoe mepexomHOE COMPOTHUBICHHE — JTO COMPOTHUBICHHUE YYacTKa
IEKTPUYECKOM IIeMMM B MECTE€ COCIWHCHHS OTACIBHBIX JJEMEHTOB (MecTa
COCJIMHEHUS TPOBOJOB, MOJCOCAUHEHUS] MX K AJIEKTPOINPUEMHUKAM, KOHTAKTHBIM
AJIEMEHTaM U T.M.) B KOTOPBIX, MPU HEMPABUIHLHOM UX UCIIOJHEHUU, COMPOTUBIICHUE
BBIIIIE 110 CPABHEHUIO C COMPOTUBICHUEM AJIEKTPUUECKOM LEMH JI0 3TUX YYaCTKOB U
rocie Hux [3].

Hanbonee yacto Oomblue nepexoiHble COMPOTUBIICHUS BO3HUKAIOT B MECTax
COCIMHEHUS TPOBOJIOB MEXIY COOOM, KOTJa BMECTO ITAMKH, CBapKH, OMPECCOBKHU
WU 32KUMOB MOJI OOJITBI NMPUMEHSIOTCA CKPYTKH MPOBOJOB (OCOOEHHO OIacHa
CKpPYTKa MPOBOJIOB C aIFOMUHUEBBIMU U METHBIMH JKHJIAMH), B MECTaX MOKIIOUCHUS
IpPOBOJIOB K ammaparam 0e3 CHeluajbHBIX 3aKMMOB M  HAKOHEYHUKOB,
B BBIKJIFOYATENISAX, INTENCEIbHBIX pa3beMax (pPOo3eTKax, BUIIKAX) Ha KOHTAKTHBIX
AJIEMEHTaX MPH CHIKEHUW TPHUJIATaeMBbIX JIJIS BKIIFOUCHHS YCUIIMH, HEOBKIIOUCHUS,
MOATOPAHUS W T.MI., B MECTaX KOHTAKTOB, BBIOJHCHHBIX C TOMOIIBI0 PE3bOOBBIX
COCIMHCHHUI B JJICKTPOOOOPYIOBAaHWU, B KOTOPOM B TIpoliecce pabOThI MPOU3OIIIO0
oclla0JIeHre KOHTAKTa.

HemnocpencTBeHHbIM HCTOYHUKOM 3a)KUTAHUSI B OTOM CIIy4ae MOTYT OBITh:
AJIIEMEHTHI DJIEKTPOYCTAHOBOK, HArpeThie JO BBICOKOW TeMIlepaTyphl TEIUIOM,
BBIJICJICHHBIM ~ DJIEKTPUYECKUM TOKOM B  MecTe OOJBIIOr0o  TMEPEXOJAHOTrO
COTMPOTHUBJICHUS;  DJICKTPHUYCCKHUE  HMCKPHI WM  YaCTHUIBI  PACTUIABIICHHOTO
W HaKaJICHHOTO METallJla, BO3HHMKAIOIINE B MECTE «IIJIOXOT0» JJICKTPHUECKOTO
KOHTaKTa.

Kpome Toro, 607bI1110€ MEPEXOTHOE COMPOTUBICHUE MOXKET ObITh NMPUUYUHON

BO3HHUKHOBCHHUA KOPOTKOI'O 3aMbIKAHM.

Hckpenue (0yzo60ii npoooit)
Uckpenne (myroBoil mnpoOOW) B AJIEKTPOYCTAaHOBKAX — O3TO BeChbMa

pacnpocTpaHEHHOE SIBJICHUE W TPOUCXOIUT KaK IPH HOPMaJIbHON paboTe OTAEIbHBIX
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MOTPEOUTENICH SIEKTPUUECKONM HSHEPruM, 4damie BCEro IPUOOPOB HMEIOIIUX
KOJUUIEKTOPHBIN 3JIEKTPOJIBUTATENlb MPU HEMJIOTHOM MPUJIETAHUU K HUM IIETOK, TaK
U B aBapUHOM pPEXHUME PaOOTHI 3JIEKTPONPHUOOPOB, B MECTaX HEKAYECTBEHHOTO
MPUCOCIWHEHNUS  TPOBOAOB K  TMOTPEOHMTENsAM  DJIEKTPUYECKOHW  DHEPTHH,
IpPU  CONMPUKOCHOBEHWU OTACIBHBIX YYaCTKOB IPOBOJIOB MEXKIy COOOW win
C 3a3€MJICHHBIMM KOHCTPYKIMSAMHU U T.1. [3].

I[Ipy wuCKpeHHH TPOUCXOAUT OOpa30BaHME HCTOYHUMKOB  3a)KUTaHMUS,
o0JIaaloIIMX YHEPTHEH U TEMIIepaTypoil JOCTATOYHBIX /I BOCINIAMEHEHHUS MHOTHX
TOPIOYMX BEIIECTB U MaTEPHUAJIOB.

HckpoBoil pa3psi MOKET 00pa3oBBIBAaTLCS MPU U3JIOME KUJIbI KalOens u3-3a
YCTaJOCTH METajlla, pa3pbiBa MPOBOJHUKA MPU YPE3MEPHOM PACTSLKCHUU Kades,
00 TIPU MOBPEXKICHUH >KUJIBI IIOCTOPOHHUM TpeaMeToM. B moBpexnéHHON Kuiie
BO3HUKACT MaJIbI 3a30p, MpOOMBAEMbIl pabOYMM HANpPSHKEHHUEM, IT0O3TOMY TOK
0 TaKOMYy KaOellro MpoJIoJKaeT MPOTEeKaTh, U OCTA&Tcs OJU30K K HOMHHAIBHOMY
3HAQYEHUI0. B 3a3ope BO3HMKAEeT JOyroBOoM paspsl, COINPOBOXKIAKOLIUKCA
WHTCHCUBHBIM BBIJICICHUEM TEIJIa, YTO MPUBOAUT K AAJIbHEHIIEMY pa3pylICHUIO

N300 1UHN Ka0es U ero BO3IropaHuIo.

Idnekmpuueckan oyza

DnekTpuyeckas ayra oopasyercs B pe3yJbTaTe YCTOWYUBOTO AJNEKTPHUUECKOTO
pa3psna MEXIy IBYMs METAJUIMYECKUMHU 3JIEMEHTaMH 3JIEKTPUYECKON YCTaHOBKH,
MMEIOIMMHU Pa3Hble MOTEHIMAbL. B 35IeKTprUiecKkoi ayre NpoOuCXOAUT HHTCHCUBHAS
MOHM3alMsl ra3oBOro NPOMEXKYTKa, IUIaBI€HUWE W ropeHue mertamia. Kpome Ttoro,
MPOUCXOJUT HWHTEHCUBHOE pa3OpbI3TUBAaHUE PACIUIABICHHBIX YacTHUI[ MeTajia,
UMEIOIMUX OOJIBIIION 3amac TEIIOBOM HSHEPruu, KOTOpHIE IMOMajasi Ha TOprOYHe
MaTepuaibl, MOTYT 3aXe4b HX. OJJEKTpUYECKass Ayra HMEET OYEHb BBICOKYIO
temriepatypy (1500-4000 °C) um MOXET BOCIUIAMEHHUTHh MPAKTUYECKU JHOOOM
TOPIOYMI MaTepuaj, CONMPUKAcasCh C HUM HETMOCPEJICTBEHHO, a TaKXKe MOCPEICTBOM
JIYYUCTOM TETIOTHI.

VYcroltunBass  sjekTpuueckas — Jayra  HMHOTAAa  MOXET  BO3HUKaTh B
aneKkTponpoBoaax. [Ipu anekTpudeckon Ayre Mo IEensM MpoTeKarT TOKU KOPOTKOTO
3ambikaHus. [ToaTomy npu oOpa3zoBaHUU PIEKTPUUECKON TyTU B aBAPUIHOM PEKUME
B DJICKTPUYECKOMN 1I€TIM BO3HUKAIOT BTOPHUYHBIC (TOOOYHBIC) SBIICHUS, XapaKTePHBIC

JsL KOPOTKOI'O 3aMbIKAHUA. B ClIydadx, HC IMNPCAYCMOTPCHHBLIX HOPMAaJIbHbIM
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PEXKMMOM HKCIUTyaTalMl 3JIEKTPOYCTAHOBOK, BO3HUKHOBEHHUE 3JIEKTPUUYECKON AYIH
Yarie BCEro NPOUCXOIUT IPU KOPOTKOM 3aMbIKaHHUH [3].

Ilepenanpsaircenue 6 31eKmpuieckoll yenu

[TepenanpspkeHE MOKET BO3HHUKATh: MPU KOPOTKUX 3aMBIKAHUAX; TPH
MOMAJaHUK «BBICOKOT0» HANpPsDKEHWs] HAa HHU3KOBOJBTHBIE CETHU; MIPHU TPO30BBIX
paspsziax; 3IEKTPOMAarHUTHOW UHIYKIIUU U JIp.

[ToskapHasi OMacHOCTb TEpPEHAIPSKEHUSI, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBUM, MOXET MpOSBIATHCA B  CIEAYIOIIEM: IOBBIILIEHHH BEPOSTHOCTH
BO3HMKHOBEHHUS KOPOTKOTO 3aMBIKaHUS; YBEIWYEHWH TOKOBOW HArpy3Ku Ha
OTIEJBHBIX Yy4YacTKax »dJEKTPUUYECKOM LEeNu M BO3MOXKHOCTH BO3HHKHOBEHUS
neperpy3Ku; MOBBIIIEHUN TETJIOBBIICTICHUS B DJIEKTPOHATPEBATEIbHBIX YCTPOUCTBAX;
MOBBINICHUN BEPOSTHOCTH BO3HUKHOBEHHS aBAPUIHBIX PEKUMOB B JIEKTpONprOOpax
[3].

Henpaeunvnaa kcnayamauus, KOHCMPYKMUGHbIE  HEOOCMAMKU U
HeUCnPAGHOCMU IJIEKMPOU3 e U

[Toxapnass 0€30MaCHOCTb  JJIEKTPUYECKUX MNPUOOPOB  HampaBieHA Ha
oOecrieueHue NpakTUYeCKO HEBO3MOXKHOCTH 3aropaHusi, Kak caMoro M3elus, TaK 1
OKpyXXalIlled ero cpeabl, UTO JODKHO OOECHeurBaThCsi  KOHCTPYKLUEH
AJIEKTPOINPUOOpPa, BHIOOPOM  KOMIUICKTYIOIIMX M3JEIUM W MaTepuajoB ¢
TEMIIEPATyPHbIMU XapaKTEPUCTUKAMH, COOTBETCTBYIOIIMMU TEIUIOBOMY PEXKUMY
pabotel. Ilpm 3TOM  XapakTEepUCTHKaMU  MO0KAapOOE30MACHOCTU  SIBIIAETCA
COOTBETCTBHE TEMIEpPATypbl HAa OCHOBHBIX 3JIEMEHTaX 3JIEKTPUYECKOro Mpudopa
JIOMyCTUMBIM 3HAYEHUSIM, KaK B pa004yeM, Tak U B aBApUUHOM PEKUME €Tr0 pabOTHI.

Bo3HuKHOBEHHE TIOXKAPOB OT DJIEKTPUUECKUX MPUOOPOB MOXKET OBITh
OOyCJIOBJIEHO:  KOHCTPYKTUBHBIMH  HEJOCTaTKaMH,  HapyIICHHEM  TMPaBHII
DKCIUTyaTallMi; HEKAYeCTBEHHBIM DJHEpProcHabeHueM (pe3KUMH KoJIeOaHUSIMU
HaIPSHKCHUST B DAJICKTPUYECKOM CETH, YTO MOJKET TPUBECTH K BO3HHKHOBEHUIO
aBapUIHBIX PEKUMOB).

OCHOBHBIMH TIPHYMHAMH BO3HUKHOBEHHS TOXKAapOB OT JJICKTPUYCCKUX
U3JIETUH ABJISIIOTCS: KOPOTKOE 3aMbIKaHUE B MPUOOpPAX U IIHYypax MUTAHUS, OOJIBIIOE
NIEPEXOAHOE CONIPOTUBIIEHUE, IEPETPY3KA, HCKPEHUE, HAPYLICHHUE TEINIOBOTO PEKUMA
paboTel  3nekTporpubopa  (YXYAIIEHHBIM  TEIUIOOTBOJ),  HEMOCPEICTBEHHOE
CONPUKOCHOBEHHWE HArpeThIX IOBEPXHOCTEH 3JIEKTPONPHOOPOB C TOPIOUYUMHU
MaTepuajiaMH; BO3JICUCTBHME TEIJIOBOTO  M3JIydeHus mnpubopa (Hampumep,
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ANIEKTPOOOOrpeBaTeisi) Ha TOpIHOYME MaTepHalibl; BBUIET PACKAJICHHBIX YacTHII,
00pa30BaBIINXCS B PE3YJIHTATE aBAPUITHOTO pexkuma [3].

3. Opranu3anusi npoQUIAKTHKH MOKAPOB

3.1. O0mue MoJI0KeHHUA

C 1 wmapra 2023 r. BCTynWIO B CWIy  IOCTaHOBJICHHE
[TpaButensctBa Poccuiickoit ®enepaumu ot 24 oktaops 2022 r. Ne 1885
«O  BHeceHMH  u3MeHeHMI B IIpaBuia  MPOTHBOINOXKAPHOIO  pPEKMMA
B Poccuiickoin deaepanuny.

[IyHkT 2 yKka3aHHBIX HM3MEHEHUM BBOAUT B IlpaBwia mpoTHBOMOKAPHOTO
pexuma B Poccuiickoit @enepanuu (nanee — II1P) HoBbI myHKT 2.1 ciemyromiero
conepkanusi «PykoBoauTens OpraHu3alMd O0OECIEYMBACT 3KCIUTyaTallUio0 3JaHUH,
COOpPY’KEHHI B COOTBETCTBUU C TpeboBaHusAMHU DeepanbHOro 3akoHa « TexHuuecKkui
permaMeHT o TpeOoBaHMAX MOXKapHOM Oe30macHOCTH» U (WJIKM) HPOEKTHOM
JOKYMEHTALUN.

C 7 auBaps 2023 r. Bctynwid B cuiy [IpaBuna TeXHHMYECKON 3KCILTyaTaluu
ANIEKTPOYCTAHOBOK TMOTpeOUTeNe siekTpuueckodt sHeprum (mainee — IITD),
yTBEpXKACHHbIE TmpuKazoM MundsHepro Poccum Ne 811 ot 12.08.2022
«O0 ytBepxkaeHun IlpaBuin TEXHUYECKOM HKCIUTyaTallMM  3JIEKTPOYCTAHOBOK
MOTPEOUTENCH PIIEKTPUIECKON IHEPTUNY.

B coorBerctBum ¢ nyHkroM 3 IITD TexHuyeckas 3KCIuTyaTalus
JIEKTPOYCTAHOBOK ~ BKJIFOYAET, B TOM YMCJIE, HX PEMOHT M TEXHHYECKOE
o0OcITy>KMBaHHE.

B cootBerctBun ¢ nmynkrom 7 IITD, mpu 3Kcmiayaranuu 3J€KTPOYCTAaHOBOK
noTpeduTenh TakkKe JODKEH OOECHeunTh: COJEp)KaHUE dJICKTPOYCTAHOBOK B
UCIPABHOM COCTOSTHUM M UX O€30MacHYI0 dKCIUTyaTalllio; IPOBEACHHE TEXHUUECKOTO
OOCITy’)KMBaHUSI U PEMOHTa 3JIEKTPOYCTAHOBOK B IIENIAX MOJICpKAHUS UCIPaBHOTO
COCTOSIHUA W 0€30MacHOM  O3KCIUlyaTalldd  DJIEKTPOYCTAaHOBOK;  HaJU4He,
WCIIOJB30BAaHUE U TMOAAEPKAHUE B  AKTyaIbHOM COCTOSIHUM  TE€XHUYECKOU

JOKyMEHTAIMU, HEOOXOIUMOM JIs1 SKCILTyaTallK 3JIEKTPOYCTaHOBOK.


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
https://docs.cntd.ru/document/902111644#7D20K3
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B coorBerctBun ¢ myHkTtoM 8 IITD 1 HEMOCpPEACTBEHHOTO BBITIOJIHEHUS
00s3aHHOCTEM IO OpraHu3allid JKCIUTyaTallid 3JIEKTPOYCTAaHOBOK PYKOBOJUTEIH
notpedutenss (32 HUCKIIOYEHUWEM  HMHJAWBUAYAJIbHBIX  MpPEAIpPUHUMATENEH
U (U3MYECKUX JIMI) OPraHU3AIMOHHO-PACTIOPSAUTEIBLHBIM JTOKYMEHTOM Ha3HadyaeT
U3 4YHMCIAa AaJAMUHUCTPATHUBHO-TEXHUYECKOTO IEpCOHANa NOTPEOUTENs  JULO,
Ha KOTOPOE€ BO3JIOXKEHBI OOS3aHHOCTH MO OPraHU3alUy IMPOBEAECHUS BCEX BHUJIOB
paboT B DIJIEKTPOYCTAHOBKax NOTpeOuTens (nanee — OTBETCTBEHHBIM 3a
AJIEKTPOXO3AUCTBO), M €ro 3aMmecturens. B cioydae ecnu  moTpeOuTENb,
OCYILECTBIISIFOIIAN AKCILUTYaTallMI0 3JIEKTPOYCTAHOBKHU, SIBIISIETCS WHIWBUAYAIbHBIM
MpEANPUHUMATEIIEM,
00513aHHOCTh MO OpraHM3alMM HKCIUIyaTallMd 3JIEKTPOYCTAHOBOK, OpraHU3aluu
IPOBEJEHUS BCEX BUAOB pabOT B 3JIEKTPOYCTAHOBKAX BO3JIAraeTCsl HEMOCPEICTBEHHO
Ha TaKOro MHIWBHUIYaJIbHOTO MPEINPUHUMATENS.

VYuutsiBas TpeboBanus myHkra § I11TD, opranuzannio npoGUIakTHKU OKAPOB
OT 3KCIUTyaTUPYEMOrO 3JEKTPOOOOPYIOBAHMS PEKOMEHIYETCS BO3JIOXKHUTh Ha
OTBETCTBEHHOTO 3a JIEKTPOXO3SICTBO WIM HA UHAUBUIAYAIBHOTO MPEANPUHUMATEI,
HEMOCPEICTBEHHO SKCILUTYaTUPYIOIIETO AJIEKTPOYCTAHOBKHU, a I (PU3HMUECKUX JIMI] —
HEIMOCPECTBEHHO Ha (PM3UUECKOE JTUI0, SIKCIUTYaTUPYIOLIEE AIEKTPOYCTAHOBKH.

B cootBercTBUM ¢ myHKTOM 9 IITD Ha OTBETCTBEHHOIrO 3a 3JEKTPOXO3SMCTBO
JOJKHBI OBITh BO3JIO’KEHBI MOJHOMOYHMS 1O OpraHM3alM pa3pabOTKU U BEIECHUIO
JOKYMEHTallMd 110 BONPOCAaM OPraHM3alMu JKCILTyaTallud 3JIEKTPOYCTAHOBOK
U ee IepecMoTpy (akTyaln3alMu); OOECIEUEHUIO BBINIOJHEHUS PEMOHTa U
TEXHUUYECKOTO O0CITYKHUBaHUsI 3JIEKTPOYCTaHOBOK.

B cootBerctBuu ¢ mynktom 14 I1TD, moTpeduTens M0DKEH OPraHU30BaTh U
OCYUIECTBJISTh KOHTPOJb COCTOSIHUS €r0 3JEKTPOYCTaHOBOK, OCHOBAHHBIM, B TOM
quclie, Ha pe3yJbTaTax OCMOTPOB. BhISBIIEHHbIE 10 PE3yJIbTaTaM KOHTPOJIS 1e(eKThI
000pyZOBaHUs, YCTPOMCTB 3JEKTPOYCTAHOBOK AOJKHBI (DUKCUPOBATHCS B KypHaJe
ne(eKTOB C OIpeAesieHHEM OTBETCTBEHHBIX 32 YCTPAHEHHWE JMI M CPOKOB
yCTpaHeHus 1e(PEeKTOB.

B coorBerctBum ¢ mynktom 23 IITD morpeburtens nomKeH oOeCneYnTh

POBEJCHNE TEXHUYECKOTO OOCIYyKMBaHHUSI U PEMOHTOB 000PYIOBAaHUS U YCTPONCTB
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ANEKTPOYCTaHOBOK.  OObEM  TEXHHYECKOrOo  OOCIy)XKMBaHUS U IJJAHOBO-
NPEAYNPEIUTEIIBHBIX ~ PEMOHTOB  AJIEKTPOYCTAHOBOK  JIOJDKEH  ONpPEIESATHCS
HEOOXOMMOCTBIO TIOAIEPKaHUSI UCTIPABHOCTU M obecrieueHrs 6e30macHoi paboTh
AIEKTPOYCTAHOBOK.

B coorBerctBum ¢ mynkrom 27 IITD y mnoTpebutens B OTHOILIEHUU
AKCIUTYaTUPYEMBIX UM 3JIEKTPOYCTAHOBOK JOJKHA ObITh B HAJIUYUM CIETyIOLIAs
TEXHUYECKasi TOKYMEHTAIUS:

CXEMBI DJIEKTPUUECKUX COCIMHEHUN U TEXHOJIOTUYECKUX CUCTEM, B TOM YHCIIE
HOpMaJIbHbIE (BpPEMEHHBIE HOPMAaJbHBIE) CXEMbl DJIEKTPUYECKUX COCTUHEHUN
AIIEKTPOYCTAaHOBOK MOTPEOUTEIS;

KypHajJbl ydeTa »JIJIEKTPOOOOPYIOBaHUS C TEPEYUCICHHEM OCHOBHOTO
AJIEKTPOOOOPY/IOBaHUS W C YKa3aHUEM €ro TEXHUYECKUX JIAaHHBIX, a TaKkxKe
MIPUCBOCHHBIX EMY MHBEHTAPHBIX HOMEPOB.

B cootBerctBun ¢ mynkrom 30 IITD, Bce u3mMeHEeHUsI B 3IEKTPOYCTAHOBKAX,
BBITIOJTHEHHBIE B MPOIECCE AKCILTyaTalluM, JOJDKHBI OTPAXaThbCsl HA AIEKTPUUYECKUX
(TEXHOJIOTUUECKUX, HCIOJHUTENIBHBIX) CXEeMaX U uepTexax 3a MOJIMUCHIO
OTBETCTBEHHOTO 3a OJJICKTPOXO3SUCTBO C YyKa3aHUEM €ro JOJDKHOCTH W JaThl
BHECEHUS U3MEHEHUS.

Ha ocnoBanum nyHkta 31 IITD  cooTBeTCTBHE  BIEKTPUUECKUX
(TEXHOJIOTMYECKUX) CXeM (YepTexkeil) (aKTHUeCKHMM SKCIUTyaTallMOHHBIM JIOJKHO
MIPOBEPATHCSI OTBETCTBEHHBIM 3a 3JIEKTPOXO034MCTBO HE PEXE OJHOr0 pasza B 3 rojaa
C OTMETKOM Ha HHUX O JlaT€é MPOBEPKHU, YJIOCTOBEPEHHOW €ro MOMAIMKCHIO.
[Ipy HECOOTBETCTBUM HJIEKTPUUECKUX (TEXHOJOTUYECKUX) CXeM (YepTexeil)
(baKTHYEeCKUM HKCITyaTallMOHHBIM OTBETCTBEHHBIM 3a 3JIEKTPOXO3SIMCTBO JIOJKEH
OBITH OOECIIeUeH nepecMoTp (aKTyaln3alus) yKa3aHHbIX CXeM (YepTexkei).

[Tynkt 8 usmenenuid B IIIIP BBOOUT B HEro HOBBIM MyHKT 17.1 ciemyromniero
conepxxanusi: «PykoBoauTenb OpraHu3anuyd OO0ECHevYrBaeT BEJIEHHWE M BHECEHHE
uHpopMalMu B KypHAJI DKCIUTyaTallud CHUCTEM IPOTUBOMOXKAPHOW 3alllUTHI.
JlonyckaeTcsi BeicHUE >KypHaja dKCIUTyaTallid CUCTEM MPOTHUBOIOXKAPHON 3alTUTHI

B 3JICKTPOHHOM BH/IC.


https://docs.cntd.ru/document/565837297#6520IM
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dopma BeJeHUs KypHasla SKCITyaTalluyd CUCTEM IPOTHUBOMOKAPHOM 3alUThI
OTIPENIEIAETCS PYyKOBOJUTENEM O0BEKTa 3aLIUTHD».

C umenpio obecrieueHust Oe3aBapuitHON PabOTHI  ANEKTPOOOOPYIOBAHUS
OTBETCTBEHHOMY 3a JJIEKTPOXO3AKWCTBO HA OOBEKTE 3alUThl PEKOMEHIYETCS BECTHU
KypHaJI, B KOTOPOM YKa3bIBAIOTCS:

nepeueHb KOHTPOIUPYEMOTO 3IEKTPOOOOPYA0BaAHNS;

JaTa MPOBEPKU COCTOSHUS TIOKAPHOH 0€30MaCHOCTHU AIIEKTPOOOOPYI0BAHHS;

pe3ysbTaThl MPOBEPKH COCTOSHUS €ro MOXKapHOM 0€301acHOCTH, W3MEHEHUs
COCTOSIHMSI TIOKApHOM 0€30IacHOCTH 3JEKTPOOOOPYIAOBaHUS IO CpPaBHEHUIO C
pe3yJibTaTaMu IpeabIIyLel IPOBEPKY;

OPEIIPUHATBIE MEpPbl IO TMOBBIIICHUIO YPOBHS MOKApHOW 0€30macHOCTH
(mpoduitakTHYECKHE MEPONPUATHS, TEXHUYECKOE 00CITyKUBAHNE, PEMOHT, 3AMEHA).

dopma BEJICHUS KypHaa npoUIaKTUIECKIX OCMOTPOB
AIIEKTPOOOOPYIOBAHUS OIpPENETSeTCS] PYKOBOIUTENEM OOBEKTa 3aliuThl. BeneHnue
KypHaia  MpOPUIAKTUYECKUX  OCMOTPOB  DBJIEKTPOOOOPYAOBAHHS  MOXKET
OCYIIECTBISTHCS B DJIEKTPOHHOM BH/IE.

OTBETCTBEHHOMY PEKOMEHIYETCS COCTaBUTh Tpaduk TPOPUIAKTHIECKIX
OCMOTPOB JIEKTPOOOOPYTOBAHHS.

[leprognuHOCTD POBECHUS npoUIaKTHIECKUX oOcienoBaHui
PEKOMEHJIyeTCsl YCTAaHOBUTHh B 3aBUCHUMOCTHU OT COCTOSIHUS OOBEKTa U CTEHEeHU
OTBETCTBEHHOCTH, HO HE pexe 1 pasza B roa.

PekoMeHnayeTrcss MpoBOAUTH BHEIUIAHOBOE NPO(UIaKTHUYECKOE 00Cie0BaHNE
OTJEJIbHBIX 3JIEMEHTOB 3JIEKTPOOOOPYNOBAaHUS TOCIE KaXIOTO WX PEMOHTa WU
3aMEHBI.

Pe3ynbpTaThl BHEMIAHOBOTO OOCIIEAOBAHUS 3aHOCSITCS B XKypHAI C yKa3aHUEM
MPUYUHBI 00CIEIOBAHUSI.

Pekomengyercss mepen TMpOBEIEHHWEM OYEPETHOTO WM  BHEIJIAHOBOTO
oOCJIeTOBaHUSI O3HAKOMHTHCS C JAHHBIMH TPEIBIIYIIET0 OO0CIeOBaHUA. ITO
MIO3BOJIUT MPOCTEAUTh TUHAMUKY TIOKapHON 0€30MaCHOCTH AJIEKTPOOOOPYIOBAHUS U

CBOCBPCMCHHO IIPCAOTBPATUTD IMOKAPOOITACHYIO CUTYAllUIO.



24

B cootrBerctBum ¢ myHktom 37 IITO mnoTtpebureneM AOJKHBI OBITh
COCTABJICHBl U YTBEPXKJICHBI PYKOBOJHUTEIEM WM MHBIM YIOJTHOMOYEHHBIM JIUIIOM
noTpeOuTENsT - IOPUAMYECKOTO Juna (MOoTpeduTeneM - HWHIUBHAYATbHBIM
MpeANnpuHAMATENIeEM Wi (U3HYECKUM JIMIIOM) Tpadukd OCMOTpOB W 00XO0/0OB
o0opynoBaHUs, 3TaHUN
U COOPY>KEHUH AIIEKTPOYCTAHOBOK MOTPEOUTEIIS.

HenocpeactBeHHo  mpo(UIAKTHYECKHUIT  OCMOTP  3JEKTPOOOOpYAOBaHUS
MPOBOJUT KBAIM(PHUIMPOBAHHBIA  CIELUUATUCT OOCTY>KMBAIOIIEH OpraHu3aluu
COBMECTHO C OTBETCTBEHHBIM 32 3JIEKTPOXO03MCTBO HA OOBEKTE.

Bce onepammu ¢ anektpoodopyaoBaHuEM (MOHTaX aIllapaToB AJIEKTPUUECKOM
3aIllUThI, TEPMOUHIUKATOPOB, TEPMOCHUCTEM, MNPOPUIAKTUYECKOE OOCITYKUBAHUE,
PEMOHT, 3aMeHa) JOJDKHBI MPOBOJUTH  KBaJU(HUIIMPOBAHHBIE  CIICIIMAJIMCTHI

06CHY)KHB3IOH1€I>'I OopraHu3aluu.

3.2. [IpopunakTuyecKue MEpONPUATUHSA

K mnpodunaktuyeckum MEpONpUITHSIM IO MPEAYNPEKACHUIO TOKapoB
OT 3JIEKTPOOOOPYIOBAHUS KUIIBIX U OOLIECTBEHHBIX 3IaHUM CIIEyeT OTHECTH:

- IEPUOJNYECKU KOHTPOJb COCTOSIHUS M pabOTOCIOCOOHOCTH amnmnaparoB
3aIUTHI JIEKTPUYECKOH CETH;

- IPUMEHEHNE TEPMOUHIUKATOPOB U MEPUOINYECKUN KOHTPOJIb UX COCTOSIHHUS;

- IPUMEHEHNE TEPMOCHCTEM,;

- IEPUOINYECKOE IIPOBEJICHUE TEIJIOBU3NOHHOM JUArHOCTUKH
HKCILTYaTUPYEMOTO 3JIEKTPOOOOPYAOBAHNUS;

- KOHTPOJIb COCTOSIHUS UCIOJIb3YEMbIX 3JIEKTPONPUOOPOB, SIEKTPONPOBOAKU U
AJIEKTPOYCTAHOBOYHBIX U3CIUH.

IHpumenenue mepmounouxamopos

Ilepen  mepBUYHOM  YCTAHOBKOM  TEPMOMHAMKATOPOB  HA  DJIEMEHTHI
AIEKTPOOOOPYI0OBAHUS HEO00XO0IUMO COOCTBEHHHKY AIIEKTPOYCTAaHOBKHU
WIM  JKCIUTyaTUPYIOIIEH  opraHu3amuu  pa3paboTaTh  MPOEKT  MOHTaXKa

TCPMONHIUKATOPOB C YKA3daHHUECM TOYCK UX MOHTAKa U THUIIOB.
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[IpoekT MOHTaxa TEPMOMHAUKATOPOB PEKOMEH]IYETCsl BKJIIOYUThH B MEPEUYCHb
OCHOBHOM TEXHHYECKOU JOKYMEHTAIIMHU 3alUIIAeMOU AJIEKTPOYCTAHOBKH.

[Ipoekt MoOHTa»ka TEPMOMHANKATOPOB CTAHOBUTCA YACThIO MPOECKTHOMH
nokymeHTtauu. B coorBerctBum ¢ mynkrom 2.1 IIIIP, BBeq€HHBIM MOCTAHOBICHUEM
[TpaButensctBa Poccuiickoit ®epepanuun ot 24 okts0ps 2022 roma Ne 1885,
AKCIUTYaTalMIO 3IaHUIl B COOTBETCTBUM C TPEOOBAHUSIMU MPOCKTHON JOKYMEHTAIMU
oOecrieynBaeT PyKOBOIUTETH OPTaHU3AIINH.

[Ipu nmocnenyronmemM MOPOBEACHUM  PEMOHTHBIX paboOT ¢ 3aMeHOM
TEPMOUHJIUKATOPOB HEOOXOAMMO OCYIIECTBISATh B COOTBETCTBUU C TPEOOBAHUSIMH,
pa3paboOTaHHOTO MPOEKTa MOHTAXA.

YCTaHOBKY  TEpPMOMHIMKATOPOB  JOJKEH  MPOU3BOJWTH  IEPCOHA,
JOMYIIEHHBI K paboTe B JACUCTBYIOIIMX JJIEKTPOYCTAHOBKAX, HWMEIOIIUN
HE0OXOMMbIC 3HAHUS U HABBIKM MOHTa)Ka TEPMOUHIUKATOPOB.

MoHTaX TEPMOUHIUKATOPOB, CIEAYyeT MPOU3BOJUTH Ha OTKIIOYECHHOM
ANEKTPOOOOPYIOBaHUHU (HANpUMEp, BBIBEJEHHOM B PEMOHT, MPHU MEPUOTUYECKOM
WM BHEIJIAHOBOM TEXHUYECKOM OOCIY>XHMBaHUU U T.1.) ¢ coOmogeHueMm [IpaBun
M0 OXpaHe TPpY/ia MPU IKCIUTyaTaIUU JIEKTPOYCTAHOBOK.

TepMouHIUKATOPHI, MPEUMYIIECTBEHHO, CIEIYET pa3MelllaTh Ha KOHTAKTHBIX
COCIMHEHUSAX W  KOHTAaKTaX  paclpeleNuTeIbHbIX  YCTPOWCTB;  JOMYCTUMO
pa3MellleHne Ha KOpIycaX HEKOTOPOro JJIEKTPOOOOPYIOBaHUS, a TaKKe HHBIX
AIIEMEHTAX AJIEKTPOYCTAHOBOK.

TepMouHIUKATOPBI HEOOXOAMMO pa3MeENIaTh TaK, YTOObI OHU OBLIM XOPOIIO
BUJIHBI TP  BU3YaJbHOM KOHTPOJIE COCTOSIHMSI TIOKapHOM  ©e30macHOCTH
JIEKTPOOOOPYIOBaHUS, B YACTHOCTH, TEPMOWHIUKATOPHBIC HAKICHKU CIEIyeT
pa3MeniaTh TakuM 00pa3oM, YTOOBI TEPMOUHIUKATOPHBIC METKH TeMIepaTypHOH
IIKaJIbl  ObUIM  XOPOIIO BHUAHBI TIPU  TPOBEAECHUM BU3YaJIbBHOTO  OCMOTpa
AIEKTPOOOOPYIOBAHUS.

[Ipu pa3MelieHUH  TEPMOUHIUKATOPOB  CleaAyeT u30eraTb  KOHTaKTa
WX TOBEPXHOCTU C DJIEMEHTaMH, KOTOpPBIE CIIOCOOHBI BBI3BATh WX IOBPEKICHHUE

B PC3YJIbTATC MCXaHNYCCKOTO BOBI[GIZCTBHH.
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Ilepen MOHTa)KOM TEPMOMHIMKATOPHBIX HAKJIEEK, HEOOXOUMO MMPOU3BECTH UX
BHEUIHUM OCMOTp Ha MpeIMET OTCYTCTBHsI MOBPEKICHUHN. TepMOMHAMKATOPHBIC
METKH TEMIIEpaTypHOM IIKaJIbl HAKJICUKU HE JOJDKHBI UMETh OTMETOK JOCTHIKECHHUS
HA3HAYEHHBIX TeMIlepaTyp (He JOHKHO ObITh U3MEHEHHUS IBETA METOK).

Hanecenne TepMOMHIWKATOPOB HEOOXOJUMO TMPOU3BOJAUTH B COOTBETCTBUU
C MHCTPYKLIMEH 10 KCIUTyaTalluii TEPMOMHANKATOPA.

B nponecce MOHTa)ka HE JOITYCKAETCS:

- MEXaHUYECKOE MOBPEXKIEHNE TEPMONHIMKATOPHON HAKJIEHUKH;

- HAHECEHHE TEPMOMHJIMKATOPOB Ha 3JEMEHTHl 3JIEKTPOOOOpYI0BaHMUS,
HaXOJAIIMECS IO/ HANIPSYKEHUEM;

- pa3MelICHUEe  TEPMOMHAMKATOPOB B  HEMOCPEICTBEHHOW  Oim3ocTH
OT HarpeBaTeNbHbBIX IPUOOPOB.

B KypHane yka3bIBaeTCs MECTO HAHECEHUs TEPMOMHIMKATOpA, Iperes
cpalaTbhIBaHUsA, UCXOAHOE COCTOSHHUE (I[BET, rPaJyUpOBKa M T.II.), AaTa HAHECEHUS,
CPOK HCIIOJIb30BaHUSI UJIU ATy 3aMEHBI.

CocTositHue TEPMOMHIIMKATOPOB CJEAYET MPOBEPATh MYTEM BHU3YaJIbHOTO
OCMOTpa EKTPOOOOPYI0BaHUS ¢ COOJIIOICHUEM TPeOOBaHUI MTPaBUJI OXPaHbl TpyAa
(B mepuo/1 BBINIOJIHEHUS TJIaHOBBIX, BHEMJIAHOBBIX OCMOTPOB, B IEPHO/I BHIMOIHEHUS
PEMOHTHBIX padoT).

IlepnonnuHOCTH ocMoTpa AJIEKTPOOOOPYIOBaHMS, 3aIUIIEHHOTO
TEPMOMHINKATOPAMH,  yYCTAaHABIMBACTCS  OPraHU3aLMOHHO-PACIOPAIUTEIbHBIM
JOKYMEHTOM  COOCTBEHHMKA  DJIEKTPOYCTAHOBKM  WMJIM  JKCIUTyaTHPYIOLIEH
OpTraHU3AIMECH.

[Ipu mpoBeneHNH BU3YyalbHOIO OCMOTpa 0co00€ BHMMAHHE CIEAYyeT YAENATh
OTCYTCTBUIO MEXAHMYECKUX TOBPEKACHUN TEPMOMHIMKATOPOB, UX OTKIICUBAHHUIO
WM OTCJIauBaHUIO, CPadaTHIBAHUIO TEPMOUHIUKATOPHBIX METOK.

OcHoBaHueM ISl BbIBOJA OOOPYJOBaHUSI B PEMOHT SIBJISETCS IPEBBIIICHHUE
TEMIIepaTyphl SJIEMEHTOB 3JIEKTPOOOOPYI0BAHMUS.

[Ipopunaktuyeckue  MeponpusiTUs  HpeAcTaBieHbl B Tabmuue 3.
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IIpodunakTuyeckue MeponpusaTUSA

Taoauma 3

Texunueckue
cpeacTBa

I[poduaakTnyeckoe MmeponpusiTue

Pexomennyemas
NePUOANYHOCTH

JeiicTBUS IPU O0OHAPYKEHNUH HENMCIIPABHOCTH

ABTOMaTHn4ecKue
BBIKJIIOUATEN

BusyanbHblil 0cMOTP.

He nomxHo ObITH nedopmanuu Kopiryca, M3MEHEHUS
I[BETa M OIUIABJICHUS W30JILUU IIPOBOJOB, CIEN0OB
neperpesa (MU3MEHEHHUS 11BETa) KOHTAKTOB.

IIpoBepka  COOTBETCTBUS  MapaMETpOB  amrapara,
YKa3aHHOM B MapKHpOBKE IapaMeTpaMm 3JIEKTPUYECKOU
CETH 110 HANPSIKEHUIO U TOKY.

ITpoBepka paboTOCIOCOOHOCTH.

1 pa3 B 3 mecsiia

[Tpu oOHapy»)eHUN HEUCIIPABHOCTU MPOU3BECTU
3aMeHy amnrnapara

VYcerpolictBa  3aUIUThI
g hepeHIaTbEHOTO
TOKa

BusyanbHblil 0CMOTP.

He nomxHO ObITH nedopmanuu Kopriyca, MU3MEHEHUS
I[BETa M OIUIABJICHUS M30JLLUU IIPOBOJIOB, CIECIOB
neperpena (M3MEHEHMsI 1{B€Ta) KOHTAKTOB.

IIpoBepka  COOTBETCTBHS  MapaMeTpOB  amImapara,
YKa3aHHOM B MapKHpOBKE IapaMeTpaMm 3JIEKTPUYECKOU
CeTH TO HANpPsDKEHUIO, TOKY, Ju(depeHInaTIbHOMY
TOKY.

ITpoBepka pabOTOCIIOCOOHOCTH C TOMOIIBIO KHOIKH
«Tect». Ilpn Haxkatnm Ha KHONKY «TecT» ycTponcTBO
JIOJDKHO CpaboTaTh.

1 pa3 B 3 mecsua

[Tpu oOHapy»)eHUU HEUCIIPAaBHOCTU MPOU3BECTU
3aMEHY YCTPOMCTBa

VYerpoiictBa  3alIUThI
OT JYroBOTO MpoOOos
(ucKpeHus)

BusyanbHblii 0CMOTP.
He nomxHO ObITH nOedopManuu Kopryca, W3MEHEHUS

I[BETa M OIUIABJIEHUS W30JLUU TPOBOJOB, CIEN0OB
neperpesa (M3MEHEHHUS 1[BETa) KOHTAKTOB.
IIpoBepka  COOTBETCTBMS  MapaMETpOB  amrmapara,

YKa3aHHOM B MAapKUPOBKE MapameTpaM 3JIEKTPHUYECKON
CETH I10 HANPSKEHUIO, TOKY.

[TpoBepka pabOTOCTIOCOOHOCTH C TOMOIIBIO KHOIIKH
«Tecr» wmM npU TOMOLIM TECTOBOIO YCTPOMCTBA,
BXOJIAIIETO B KOMIUIEKT moctaBku. Ilpu HaxaTum Ha

1 pa3 B 3 Mecsia

[Tpu 0OHapyX EHUN HEUCIPABHOCTHU MPOU3BECTH
3aMEHYy yCTpOWCTBA
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TexHuyeckue Pexomennyemast N
I[poduaakTnyeckoe MmeponpusiTue JeiicTBUS IPU O0OHAPYKEHNUHM HENMCIIPABHOCTH
CpeACTBa NEePHOAUYHOCTh
kHOKYy «TecT» yCTpOWCTBO IODKHO CpaboTats.
IIpy BKIIOYEHUH TECTOBOTO YCTPOMCTBA B PO3ETKY
3aIUIIAeMOH e YCTPOMCTBO JOIKHO CpadoTaTh.
VYerpoiictBa  3amuThl | BusyanbHbIN OCMOTD. 1 pa3 B 3 mecsaua | [Ipu oOHapyxeHUH HEHCIIPAaBHOCTU IIPOU3BECTU

OT IICPCHAIIPAKCHHA

He nomxHo ObITh nedopManuu Kopmyca, W3MEHEHUS

L[BETa M OIUIABJIEHUS W30JIALUU IPOBOJIOB, CJEI0B
neperpesa (M3MEHEHHUS 1[BeTa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUSI  IapaMETPOB  ammapara,

yKa3aHHOM B MapKHUPOBKE MapaMeTpaM 3JIEKTPUUYECKOU
CETH 110 HANPSKEHUIO, TOKY.

3aMeHy yCTpoiicTBa

TepMOMHINKATOPBI BusyanbHblii 0cMOTP. 1 pa3 B 3 mecsina | [Ipu OoOHapyKeHUH MEXaHUYECKHUX

OTCcyTCTBHE MEXAaHUYECKUX TTOBPEIKICHUH. MTOBPEKICHUIN 1581071 WCTECUCHUS CpoKa

[IpoBepka CpOKOB 3KCIUTyaTallUM TEPMOUHAUKATOPOB B JKCIUTyaTaluu IIPOU3BECTU 3aMEHY

COOTBETCTBUU C JOKYMEHTAIMEW U3rOTOBUTEIIS. TEPMOUHINKATOPA.

OTtcyTcTBHE U3MEHEHHMS 1[BETa TEPMOUHIUKATOPOB. B ciaydae U3MEHEHUS LBETa
TEPMOUHJIUKATOPAIIPOU3ZBECTH  JICMUCTBHUS  TO
pazneny 4.3  HacTOAIIMX  METOJUYECKHX
PEKOMEH JALIHIA.

TepmocucTemsl BusyanbHblil 0cMOTP. 1 pa3 B 3 mecaua | [lpu oOHapyKeHHUH MEXaHUYECKHUX

OTcyTCcTBME MEXaHUYECKUX MTOBPEKICHHUIN TaTYHKOB. MTOBPEKICHUIN 1581071 WCTECUCHUS CpoKa

[IpoBepka  CpOKOB  3KCIUlyaTauMd  JaTYMKOB B AKCIUTYaTalMy MPOU3BECTH 3aMEHY JaTYUKOB.

COOTBETCTBHUU C JOKYMEHTAIIMEW U3rOTOBUTEIIS.

OtcytcTBHE U3MEHEHUS LBETA OIUIaBJIEHUH,

nedopmariiu.

TermoBu3noOHHAS [Tpoussectn TETUIOBU3UOHHYIO nuarnoctuky | He pexe 1 paza | [lo pe3yapTatam TEIMJIOBU3UOHHOTO
JIMarHOCTHKA 3KCIUTyaTUPYEMOTO AIIEKTPOOOOPYIOBAHUS B roa o0cre1oBaHus COCTABISAETCS MPOTOKO.

COOTBETCTBMM ¢ [6] miIum Jpyroil aTTecTOBAHHOU
METOJINKON TEIJIOBU3MOHHON TUArHOCTHKH.

[IpoToKON HOMKEH COAEpXKaTh CIEIyIOUIyIo
UH(POPMALIHUIO:
- HAUMEHOBaHHWE W
HUCIIOJIHUTCIIA,

aJpec  OpraHH3aIUH-
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Texaunueckue
cpeacTBa

I[poduaakTnyeckoe MmeponpusiTue

Pexomennyemast
NEePUOIHYHOCTD

JeiicTBUS IPU O0OHAPYKEHNUHM HENMCIIPABHOCTH

- HOMEp JIMIEH3MM M  aKKpeAWTaluu Ha
NPOBE/ICHUE JAHHOTO BUAA PadOT C yKa3aHUEM
JaThl BBbIJAYd, PETMCTPALIMOHHOTO HOMEpa,
HAaMMEHOBAHMS OpPraHa BBIJABIIETO JUICH3UIO U
IIPOBOJIUBIIIETO aKKpeIuTalHIo, CpoKa
JICHCTBHS,

- HOMEp OTuYeTa, HOMEp OHK3eMIULIpa MU Jary
(cpokm) mpoBeneHus paboTHI;

- HAUMEHOBaHME O00CIEeI0BaHHOTO OOBEKTa MU
ero ajapec;

- CHMCOK  MWCIOJHMTENeH ¢  yKa3aHHEeM
KBTI (UKAIIH;

- IepevYeHb CpeAcCTB U3MepeHui
WCIIOJIb30BAaHHBIX TP OOCIIEIOBAaHUHU, C
yKa3aHHEM JaThl TIOBEPKU;

- eab oOcnenoBaHus (onpeaeneHue MoxapHou
OIaCHOCTH) U OOBEKTHI 0OcienoBaHus (yKa3aTh
KaKoe AIIEKTPO0OOpYI0BaHNE 3IaHUS
MOJIBEprajioch 00CII€0BaHUIO);

- XapaKTepUCTHKH  OOBEKTOB  OOCIETOBAHHS

(cocTosiHME 3JIEKTPO0OOPYIOBAHUS,
HarpsDKCHNE, TOK Harpy3KA U T.11.);

- pe3yJbTaThl o0cIie10BaHus (creneHb
ne(eKTHOCTH (moxapHoit OITACHOCTH),

TEPMOTPaMMBIl U COOTBETCTBYIOIIME UM
dboTon3obpaxeHus, CNUCOK AedEeKTOB  TIO
CTETICHH UX TOXAPHOH OMacHOCTH).
ConeprxaHue POTOKOJIA MOXKET JAOMOJHITHCS B
3aBHCHMOCTH OT 00CJIETyeMOT0 OOBEKTA.
PazBuBmmecst nmedextel uW  gedexThl  Ha
HAaYQJIbHOW CTaJAWM Pa3BUTHUS PEKOMEHIOBAHO
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TexHuyeckue Pexomennyemast N
I[poduaakTnyeckoe MmeponpusiTue JeiicTBUS IPU O0OHAPYKEHNUHM HENMCIIPABHOCTH
cpeicTBa NepUOAUYHOCTh
YCTpaHATh B XOJ€ IIJJAHOBOI'O OTKJIIOUEHUS
AIIEKTPOOOOPYIOBAHMUS.
B cmydae oOHapykeHUsI 30HBI C aHOMAJIbHBIM
MOKapOONAacCHbIM TOBBIIICHHUEM TEMIEPATypPhl
MpOM3BECTH  JEUCTBUS 1O  pasugeny 4.3
HACTOAIIUX METOJANYECKUX PEKOMEHIAINH.
DKCITyaTupyemble BusyanbHbiii OCMOTp ANEKTPOnpUOOpOB u | Ilepen xaxapim | [Ipu oOHapyXkeHHH HEUCHPABHOCTH BBIBECTH
ANEKTPONPUOOPHI U | DJIGKTPOYCTAHOBOYHBIX ~ M3JENUN  (RJIEKTPUYECKHUX BKJIIOUEHUEM puOOp U3 FKCILTyaTalUu.
ANEKTPOYCTAHOBOYHBIE | PO3ETOK). anekTponpudopa | [IpousBectu peMOHT WK 3aMEHY HEUCIIPABHOTO
U3J1eIus He nomxHo OBITH nedopmanuu Kopiryca, M3MEHEHUS U BO BpeMs AJIEKTPOOOOPYTIOBAHMUSL.
LBETa W OIUIABJIEHUS] HM3O0JISIMM TPOBOJOB M ILIHYPOB | 3KCIUTyaTalluH

IIATAHUS,
KOHTAaKTOB.
He nomxHO OBITH MOBpEXAEHUS W3OJSALUM MUTAIOLIUX
IIPOBOJIOB U ITHYPOB IIUTAHUA.

Po3zerkn noKHBI OBITH HAAEXKHO 3aKPEIUIEHBI, HE
JNOJDKHBI ~ UMEThb  OIUIAaBJICHUHM W MEXaHWYECKUX
ITOBPEXKICHUM.

ITpoBepka COOTBETCTBHSI MapaMeTPOB 3JIEKTpOnpuodopa,
YKa3aHHOM B MapKHpOBKE IapaMeTpaMm 3JIEKTPUUYECKOU
CETH 110 HANPSKEHUIO U TOKY.

Hcnonp30BaTe  3IEKTPONPUOOpP MO HA3HAYEHUIO B
COOTBETCTBUU C MHCTPYKIMEH 10 IKCILTyaTal[1u.

CIeIOB  meperpeBa (M3MEHEHUs I[BETa)
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Koumpons cocmoanusa cucmemul 3a3emneHus

B mpouecce skcruryatanu 3JIEKTPOYCTAaHOBOK BO3MOYKHO BO3HHKHOBEHHE
HEHCIPABHOCTEN M aBaPUMHBIX CUTYyalMH, IPUBOIAIINX K TOKOBBIM yTeukam. B aToi
CBS3U, B KQXJOM JIOME€ JOJKHBI BBINOJHATHCS 3alUTHBIC MEPONPUATHUS, OJHUM U3
KOTOPBIX SIBIAETCA KOHTYp 3a3emuieHusa. OH oOecreywBaeT 3aluTy JIIOJAEd OT
MOPaXKEHUS DJIEKTPOTOKOM, a TPUOOPHI U 000PYAOBaHUE OT MEPETAI0B HAMPSIKEHUS.
KoHTyp 3a3zemiieHMs, MOXET YCTAHABIMBATHCS OTACIBHO WJIM COBMECTHO C
YCTPOMCTBaMM 3alIUTHOTO OTKJIIOUYEHMs. KOHTyp 3a3eMiIeHHSI MOHTHUPYETCS B
cootBeTcTBHUH C [TYD.

B cootBerctBum ¢ I1YD nmis neneit opraHu3anvi KOHTYpa 3a3€MJIEHUS MOXKHO
BOCIIOJIB30BATbCsl €CTECTBEHHBIMU 3a3€MIIMTEISIMHU, HAIpPUMEpP, PaCIIOJIOKECHHBIMU
PAAOM METAUTMYECKUMH U 5KEJIe300€TOHHBIMU KOHCTPYKIUSAMU. bosnpiias yacTs ux
NIOBEPXHOCTU JOJDKHA KOHTAaKTHpOBaTh ¢ TIpyHTOM. B cBorwo ouepens, IIYO
YCTaHAaBJIMBAET, YTO M3JENUSl U3 KEIe300€TOHA, HAXOMASIIUECS IMOJ HanpsHKEHHEM,
TpyOONPOBOBI JIsI TPAHCHIOPTUPOBKU TOPIOYMX BEIIECTB, TPyObl KaHAIU3AIMHU U
OTOIUICHHS HE MOTYT IIPUMEHSATHCS B KOHTYPE 3a3€MJICHUS.

3anpemaeTcss yYCTaHABIMBATH 3a3€MJICHHE B KAMEHUCTBIX WJIM CKaJbHBIX
IpyHTaX, MOCKOJBKY OHHU SBJISIFOTCS TMPOBOJHUKAMU TOKAa M OO0JaJal0T HU3KUM
CONPOTHUBIIEHUEM.

HckyccTBEeHHBIE 3a3€MIIMTENM MPEACTABISAIOT COO0M CUCTEMY METATTMYECKUX
KOHCTPYKIUH, pa3MEIICHHBIX B 3eMJIE, HA ONPEEICHHBIX PACCTOSHUIX MEXAY COOOM
Y HE3HAYUTEIHHOM YIAJICHUH OT OOBEKTA 3aIlUTHI.

JIns W3rOoTOBJIEHUS MCKYCCTBEHHBIX 3a3€MIIMTENIEN NPUMEHSIOTCS: KPYTJIbIE
NPYTKH, TPyObl pPa3HOTO CEYEHHS U YroJkd. B HOpPMAaTUBHBIX JOKyMEHTax
ONPENEIAETCS MUHUMAIBHO JOIYCTUMOE CEYEHUE 3a3€MIIUTENICH, KOTOPOE JTOIKHO
YYUTHIBATBHCS TIpU BBIOOpE MaTepuanoB. Tak, s mpyTa, OIMHKOBAHHOTO ATOT
mapamerp COCTABISIET 6 MM’, ISt npyTa u3 0OBIYHOTO YepHOTO MeTamia — 10 MM, a
I OpsIMOYTOJIBHOTO mpokata — 48 mm?. CTeHKH TpyO WM TOJKH CTadbHBIX
MPOKATOB BRIOMPAIOTCA ¢ MUHUMAJILHOUN TOJIIIMHON 4 MM.

3a0uThIC JIEKTPOJIbI COSAUHSIIOTCS MEXIYy COOOM TOHKON CTalbHOM IMOJIOCOM,

TOJIIIIUHOU HE MeHee 4 MM.
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3anpemaeTcss MCIOJIb30BaTh B KA4eCTBE 3a3€MJIIIOIIMX IPOBOJHUKOB H
3a3eMIInTeNed MPOPUIbHYI0 apMaTypy. DTO CBSA3aHO C KAJIEHBIM HAPYKHBIM CIIOEM,
UMEIOIIMMCS BO BCEX M3JENMIX OJTOro TUma. B pesynbrare, Hapylaercs
pacrnpeneneHne TOKa I0 CEYEHHI0, a MPOLECC OKHUCIEHUS IMPOUCXOIUT HAMHOTO
osICcTpEe.

CoenuHeHue Jetaneid M3 IMpoKara YEPHOTO MeTala OCYIIECTBISAETCS
C moMoUIbI0 cBapkH. CTalibHAsI 1MOJ0CA MPUBAPUBAETCA K KOHIIAM 3a0HUTHIX B 3€MJIIO
anexkTpoAaoB. He  gomyckaercs — WCHOJIb30BaHHE ~ OONTOBBIX  COEIMHEHMUIA,
T.K. OHM OBICTPO OKHUCJSIOTCS. B pe3ynpTaTe, KOHTAKT TEPSIETCS, U 3a3€MIISIFOIIMNA
KOHTYp HauumHaeT padboraTh Hed(pPekTuBHO. [10 OKOHUaHMM BCEX CBAPOYHBIX padoOT
MecTa CBapKu oOpalaThIBAIOTCS CIEUUATbHBIMU AHTUKOPPO3UWHBIMH COCTABAMH.
Jlnst 3TUX 1enell Henb3s MCIOJIb30BaTh KPAacKy, MOCKOJbKY OHA HapyllaeT CBS3b
MeTaJljia ¢ 3eMJIel U cucTeMa 3a3eMJieHus He OyneT paboTars.

Henp3st npou3BOANUTh OKpPACKy 3a3eMJIMTENEH WM HAaHOCHTh Ha HUX JIpyrue
HOKPBITHS, CIOCOOCTBYIOIINE CHMKEHHUIO NMpoBoguMocTd. OpHako moj AelcTBUEM
KOPPO3HH TOJIIMHA CTAJIbHBIX JETaleil MOCTENeHHO cHMkaeTcs. [loaTomy ceueHue
NEKTpOoJa MoAOHUpaeTcs C  ONPEACNIEHHBIM  3amacoM. TakuM — 00pas3oMm,
o0ecrnieunBaeTcs JOCTATOYHO MPOJOJDKUTENbHAS IKCIUTyaTallusi KOHTYpa 3a3eMJICHUSI.

Ecniu  kxoHTyp 3a3eMjieHuss J0Ma COEIMHAETCS C  KOHCTPYKLHSIMHU,
pacrojoKEHHBIMU B YCIOBUSX arpeCCUBHON CpPEJlbl, OHU JIOJKHBI ObITh 3aIIMILIEHBI
CHEeUaTbHbIM MOKPBITHEM.

Cy1ecTByIOT HAOOPBI 3a3eMIIUTENEN 3aBOJCKOTO U3TOTOBIICHUS, COCTOSIIINE U3
LEIbHOTSIHYTBIX IITHIPEN, HOKPBITHIX MEJBIO.

Bce 3azemisiromye MpoBOJIHUKH MMOJKIIIOYAKOTCS K €IMHOM IIMHE 3a3€MJICHUS,
UCIIONIb3yeMOl i KoMMmyTauuu. Cama IIMHA SIBISETCA OJHHUM U3 DIIEMEHTOB
pacnpeneauTeNbHOTO IUTA U 3aKPEIUIIETCS HEOCPEICTBEHHO HA €r0 CTEHKE.

JUIsl HOJTHOM TapaHTUX PEKOMEHYETCSl BBI3bIBATh CIIELUAIUCTOB, OHH JTOJIKHBI
COCTaBUTh aKT MPOBEPKU. OTBETCTBEHHOCTH 3a BBINOJIHEHHBIE PAOOTHI HECET TOJIBKO
VCITOJIHUTEIIb.

BBITOBBIMU 3JIEKTPOU3MEPUTENILHBIMU TIPUOOpaMu 3aMepUTh 3P(HEKTUBHOCTh
3a3€MJIEHUSI HEBO3MOXHO, HAJ0 HMETh COBPEMEHHBIE JJIEKTPOHHBIE YCTPOWCTBA,

TEXHUYCCKHUEC BO3ZMOKHOCTH KOTOPBIX AAIOT BO3MOXKHOCTD 3aMCPATH TAKNC TAHHBIC.
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JUIsl 4aCTHBIX JOMOB COITPOTHUBIIEHHE TOKA HE MOXKET MpeBbIIaTh 4 OM.

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

- 3a3eMJSIIOIIME yCTPOMCTBA JOJKHBI COOTBETCTBOBATH TPEOOBaHUSIM
rOCYy/lapCTBEHHBIX ~ CTAHJApPTOB,  MpaBWJ  YCTPOICTBA  BJIEKTPOYCTaHOBOK,
CTPOUTENBHBIX HOPM U TMPaBWJI U JAPYTUX HOPMATHUBHO-TEXHUYECKUX JTOKYMEHTOB,
o0ecrneunBaTh yCIOBUSI O€30MACHOCTH JIIOJCH, SKCITyaTallMOHHBIE PEXUMBI PaOOThI
Y 3aIIUTY 3JIEKTPOYCTAaHOBOK;

- TIPUCOCIMHEHUE 3a3€MJISIIOIMX MPOBOJHUKOB K  3a3€MIIUTENI0 H
3a3eMJIIOIMM KOHCTPYKLMSIM JOJDKHO OBITH BBIIIOJIHEHO CBapKOil, a K IJIABHOMY
3a3eMJISIIOLLEMY 3KUMY, KOpIIycaMm amnmnapaTroB, MamMvH U onopaM BJI — 60aToBBIM
coequHeHreM (ans  oOecreyeHus: BO3MOXHOCTU INPOM3BOJACTBA U3MEPEHM).
KoHTakTHBIE COEAMHEHMS JOJDKHBI OTBEYaTh TPEOOBAHUSAM TOCYJApPCTBEHHBIX
CTaHJIapTOB;

- OTKpBITO IPOJIO)KEHHBIE 3a3€MJISIOIINE TPOBOJHUKU JIOJDKHBI  OBITH
NPENOXPAHEHBI OT KOPPO3UH M OKPALIEHBI B UEPHBI 1IBET;

- I ONpENENCHUs TEXHUYECKOTO COCTOSHMS 3a3€MILIFOLIETO yCTPOMCTBA
JOJDKHBI ~ TIPOBOJUTBHCS  BU3yaJIbHbIE OCMOTpPBI  BHJIMMOM  YacTH, OCMOTPBI
3a3eMJIIOILETO YCTPOIlCTBA C BBIOOPOYHBIM BCKPBITUEM TIpPYyHTa, H3MEpPEHHE
napamMeTpoB 3a3eMJISIOIIETO YCTPOMCTBA B COOTBETCTBMM C HOPMAaMH HCIBITAHUS
AJIEKTPOOOOPYI0BAHNUS,

- BU3yaJbHbIE€ OCMOTpPBI BUAMMON YaCTH 3a3€MJISIOIIETO YCTPOMCTBA JOJIKHBI
IPOU3BOAUTHCS MO TpaduKy, HO He pexe 1 pasa B 6 MecsleB OTBETCTBEHHBIM 3a
anekTpoxo3saicTBo [lorpebutenss wnum  pabOTHUKOM, UM  YINOJHOMOYEHHBIM.
[Ipy ocMOTpe OLIEHUBAETCSI COCTOSIHUE KOHTAKTHBIX COCIMHEHUN MEXIY 3alllMTHBIM
OPOBOJAHUKOM M 00OpyAOBaHHWEM, HaJIMYWE AHTUKOPPO3MOHHOIO TMOKPBITHS,
OTCYTCTBHE OOpBIBOB;

- I ONpENESICHUST TEXHUYECKOTO COCTOSHMS 3a3eMJISIOLEro YCTpOWCTBa
B COOTBETCTBMM C HOPMAaMH HCHBITAHUNA DIIEKTPOOOOPYIOBAHUS  JOJKHBI
IIPOU3BOAMUTHCS:

N3MEPCHUC COIIPOTHUBIICHUS 3a3€MIIATOIICTO YCTpOﬁCTBa;
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M3MEpPEHUE  HaNpsDKEHUS ~ OPUKOCHOBEHHMST (B DJIEKTPOYCTAHOBKAX,
3a3eMJISIIONEE YCTPOMCTBO KOTOPBIX BBHIMOJIHEHO IO HOPMaM Ha HampsbKeHHE
MPUKOCHOBEHUSI), MPOBEpPKA HAIUYUSl LENU MEXKIY 3a3eMIISIONMM YCTPOHCTBOM
U 3a3eMJSIEMBIMH 3JIEMEHTaMH, a TaKXKe COCJUHEHUN €CTECTBEHHBIX 3a3eMIIMTENIeH
C 3a3EMJISIOIIUM YCTPOKUCTBOM;

U3MEpPEHHUE TOKOB KOPOTKOTO 3aMbIKaHUSI JJIEKTPOYCTAHOBKH, IIPOBEpKa
COCTOSIHUSI POOMBHBIX MPEIOXPaHUTENEH;

U3MEPEHHUE YIENBbHOIO CONPOTHBICHHS TPYyHTa B pPailOHE 3a3eMIIIOIIErO
YCTPOUCTBA;

- U3MEPEHUs MapaMeTPOB 3a3EMIIAIONIUX YCTPOWUCTB - CONPOTUBIICHUE
3a3€MJIAIOLIET0 YCTPOICTBA, HANPSIKEHUE TPUKOCHOBEHUS, TPOBEPKA HAIMYUSA LIETIH
MEXKTy 3a3€MIIMTEISIMU U 3a3€MJIIEMBIMU 3JIEMEHTaMU - MPOU3BOJISITCS TAKXKE MOCIIE
PEKOHCTPYKIIMM W PEMOHTa 3a3eMJISIONIMX YCTPOWCTB, TMpU OOHAPYKEHHUU
paspylieHUus WJIM MOEPEKPBITHS  M30JATOpoB  BJI  snmekTpuueckod  Qyrou.
[Ipn HEOOXOIMMOCTH AOJKHBI MPUHUMATHCS MEPHI MO JOBEACHHUIO MapamMeTpoOB
3a3eMJISIOIIUX YCTPOUCTB 10 HOPMATUBHBIX;

- TMpU WCHOJB30BAHMM B JJIEKTPOYCTAHOBKE YCTPONCTB  3alIUTHOIO
otkirodyeHus (nanee - Y30) goKHA OCYIIECTBISATHCS €ro MPOBEepKa B COOTBETCTBUU
C pPEKOMEHJaUsIMU 3aBO/Ia-U3rOTOBUTEIS u HOpMaMU UCTIBITAHUN
AIEKTPOOOOPYTOBAHUS.

Buvioop kabenei

B coorBercTtBMM €O  CTaTUCTUKOM OCHOBHOW IIPUYMHOW  IIOKAPOB
OT DJIEKTPOMU3IEINI SABISAIOTCS 3eKkTpuueckue kadenu. [lortomy, 1t obecneueHus
MOXKapHOM 0€30MacHOCTH, HEOOXOAMMO MPABWIBHO BBHIOMPATH KAOCIbHBIC WU3ACIUS
M0 TUIY UCTIOJIHEHUSI U CEYEHUIO TOKOTIPOBOISIIIINX JKHUJI.

[Ipu BwIOOpe THNA WCTHOMHEHUs Kalenell i1 OOBEKTOB Pa3IUYHOTO
Ha3HAUYCHUS MOXXHO BoOcCToJb30BaThcsi TpeOoBanusimu ['OCT 31565-2012, B
COOTBETCTBHUHU
C KOTOPBIM B HOPMATHMBHOW JTOKYMEHTAIlMd HAa KaOeIhbHOE H3JENHE JODKHA OBITh
yKazaHa 00JIacTb €ro MNPUMEHEHHsS C YYEeTOM IIoKazarejed OMacHOCTH M THUla

ucroyiHeHusl. B jmaHHOM cTaHmapre mpuBeneHa TaOimma «lIpeumyriecTBeHHBIC
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o0acTu IIPUMCHCHUA KaOeJIbHBIX I/IBI[GJ'II/Iﬁ C YUYCTOM HX THIIAa HCIIOJIHCHUI»

npejCcTaBiIeHHas B TaOnuIe 4.

Taoauna 4

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

Y4€TOM HX THIIA UCIIOJTHCHUHA

Knace
Tun ncnonueHus .
xaGemsroro winemusg | O XAPHOH [IpeumymiecTBeHHast 00,1aCTh NPUMEHEHUS
OIIaCHOCTH
Be3 obo3HaueHMs 01.8.254 JJ1s OMHOYHOM MPOKITaJK! B KaOEIBHBIX COOPYKECHUAX U IPOU3BOICTBEHHBIX
noMeneHusax. [ pynmnoBast mpokaska pa3pemaeTcs: TOIbKO B HAPYKHBIX
JIEKTPOYCTAaHOBKAX M MPON3BOJICTBEHHBIX MOMEIIECHHSAX, T1€ BO3MOKHO JIHIIb
MIEPUOANYECKOE TIPUCYTCTBHE 00CITYKUBAIOLIETO IIEPCOHAIA, ITPU 3TOM
HEOOXO0AMMO TPUMEHSITh TACCHBHYIO OTHE3aIUTY
Hr(A F/R) IM1a.8.2.5.4 | dnsg npokiagxy, ¢ yaeToM o0beMa TOproUueii Harpy3Kku Kadenel, B OTKPBITBIX
Hr(A) [116.8.2.5.4 |KaOCIbHBIX COOPYKEHHSX (ICTaKaaxX, rajepesix) HapyKHBIX SJICKTPOYCTaHOBOK
ur(B) [12.8.2.5.4
Hr(C) [13.8.2.5.4
ur(D) [14.8.2.5.4
Hr(A F/R)-LS IMa.8.2.2.2 | /lng npokiaaky, ¢ yueToM o0beMa roprodeil Harpy3ku kabeneii, BO BHyTPEHHUX
Hr(A)-LS [116.8.2.22 |>7EKTPOYCTAHOBKAX, & TAKKE B 31aHUSX, COOPYKEHUSX U 3aKPBITHIX KaOEIbHBIX
ur(B)-LS .8222 |COOPYHEHIX
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 Jlisa mpoxutaaky, ¢ yaeroM o0beMa roprodeil Harpy3ku kabeneil, Bo BHyTPEHHHX
ur(A)-HF [116.8.1.2.1 |>?TEKTPOYCTaHOBKAX, a TAKXKE B 3J1aHUAX M COOPYKEHHAX C MACCOBBIM
Hr(B)-HF M2.8.12.1 TIpeObIBaHUEM JIIO/ICH, B TOM YHCIIE B MHOTO()YHKIIMOHAJIBHBIX BBICOTHBIX
(C)-HF H3-8.1.2.1 3IAHUSIX U 3JaHASIX-KOMIUIEKCAaX
Hr(C)- 8.1.2.
Hr(D)-HF I14.8.1.2.1
ur(A F/R)-FRLS [M1a.7.2.2.2 | s NIpOKIaAKH, C y4€TOM 00beMa TOproveil Harpy3Kku Kadeneid, B CUCTeMax
ur(A)-FRLS [116.7.2.2.2 |TPOTHBONOXAPHON 3aIIUTHI, a TAKKE APYTUX CHCTEMAaX, KOTOPBIE JOKHBI
ur(B)-FRLS 27222 COXPaHATh PabOTOCIIOCOOHOCTD B YCIIOBUSX TTOKapa
Hr(C)-FRLS 113.7.2.2.2
ur(D)-FRLS 114.7.2.2.2
Hr(A F/R)- FRHF IMa.7.1.2.1
Hr(A)-FRHF I116.7.1.2.1
Hr(B)-FRHF 12.7.1.2.1
Hr(C)-FRHF I13.7.1.2.1
ur(D)-FRHF m4.7.1.2.1
Hr(A F/R)-LSLTx IM1a.8.2.1.2 | 1as npokagky, ¢ yaeToM o0beMa roproueil Harpy3ku kabesnei, B 31aHIAX
ur(A)-LSLTX [116.8.2.1.2 |AETCKUX JOIIKOILHEIX M 00pPa30BATENbHBIX yUPEKICHHUH,
#r(B)-LSLTX 28212 CIeHAIN3UPOBAHHBIX JIOMAaX MPECTAPENbIX U HHBAINIOB, OOJILHUIAX, B
D CHaJIFHBIX KOpITycaXx 00pa30BaTEbHBIX YIPESKIACHUH HHTEPHATHOTO THIIA U
Hr(C)-LSLTx I13.8.2.1.2 JETCKUX yapesk/IeHH
ur(D) LSLTx 114.8.2.1.2
Hr(A F/R)-HFLTX IMa.8.1.1.1
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Knace
Tun ncnonueHus .
TIOXKapHOU [IpenmymiecTBeHHast 00,1aCTh TPUMEHEHUS
KaOeJIbHOT0 M3IEIINS
OIIACHOCTH
Hr(A)-HFLTX I116.8.1.1.1
Hr(B)-HFLTX I12.8.1.1.1
Hr(C)-HFLTX I13.8.1.1.1
Hr(D)-HFLTX I14.8.1.1.1
Hr(A F/R)-FRLSLTx |I11a.7.2.1.2  |Jlns npokiagxu, ¢ yueToM o0beMa roprodeii Harpy3Kku Kadenei, B cucteMax
Hr(A)-FRLSLTX I116.7.2.1.2 | IpOTHBOIOKapHON 3aIIUTHI, @ TAKXKE B APYTUX CUCTEMAaX, KOTOPBIE TOJIKHEI
Hr(B)-FRLSLTx 112.7.2.1.2 COXpaHATh PabOTOCIIOCOOHOCTD B YCIIOBUSX I10Kapa, B 3JaHUIX JIETCKUX
Hr(C)-FRLSLTx 113.7.2.1.2 JIOIIKOJIbHBIX 00pa30BaTeNbHBIX YUPEIKACHUH, CIEIMATM3HPOBAHHBIX JOMax
ur(D)-FRLSLTX 4.7.2.1.2 IIpecTapenbiX 1 MHBAINIOB, OOJIHUIAX, CHAJIBHBIX KOPIycax 00pa3oBaTesIbHbIX
ur(A F/R)-FRHFLTx | Il1a.7.1.1.1 YUPEXICHUI NHTEPHATHOT'O TUIA U IETCKUX YUPEIKACHUN
Hr(A)-FRHFLTX I116.7.1.1.1
Hr(B)-FRHFLTx M2.7.1.1.1
Hr(C)-FRHFLTx 3.7.1.1.1
Hr(D)-FRHFLTX M4.7.1.1.1

Ha »nexTpoycTaHOBKM M AIEKTPUYECKHE IEMU JKWIBIX U OOIIECTBEHHBIX
3IaHUI B TOPOJAX M CEJIbCKUX HACEJIEHHBIX MyHKTaX HOMHUHAJILHBIM HaIpSKEHUEM
mo 1000 B CII
256.1325800.2016,

B COOTBCTCTBHH C KOTOPBIM:

IICPCMCHHOI'O TOKa PacCIipOoOCTpPaHAIOTCA TpC6OBaHI/ISI

- BHYTPEHHHUE DJICKTPUUYCCKHUE CETHU JOJDKHBI OBITh HE PacCIpOCTPaHSIOIMINMH
TOPEHUE W BBHINIOJHATHCS KaOemsMH M TPOBOJAMH C JKWJIAMH W3 MEIW WA
ATIOMUHUEBBIX CcIIaBoB Mapok 8030 u 8176, mmMHONPOBOJAMU C MEAHBIMU IIMHAMU
B cootBerctBuM C TpeboBanusmu [1YD, TOCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Taxke TpeOOBaHUSIMH DIJIEKTPO- M TIOKaPHOM
0e30macHOCTH;

- CCUYCHMSI TOKOTIPOBOASIINX MEIHBIX KMJI M KW M3 aJTIOMHHHCBBIX CILIABOB

Mapok 8030 u 8176 moKHBI OBITH HE MEHEE YKa3aHHBIX B TaOmuIe J;

TaoJauna 5
CeueHusi TOKONPOBOASIIIIUX MeIHBIX KUJI H KHJI U3 ATIOMMHHMEBBIX CIIJIABOB
mapok 8030 u 8176

Haumensbiiee ceueHre TOKOPOBOISIITIX KT
9 2
kabenel 1 TpoBOJIOB, MM

HanmenoBanue 1uHUN

METHBIMU KUJITAMHA U3 aTFOMUHUCBBIX
KUJIaMU criaBoB Mapok 8030 u 8176

JIuHuYM TpyNnoBBIX ceTEN OCBELICHUS 15 2,5

JIMHUM IPYNIOBBIX CETEN PO3ETOK 2,5 4,0
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JIMHUYM OT 3TaXHBIX IO KBAPTUPHBIX 2,5 4.0
IIIUTKOB M K PACUETHOMY CUCTUYHKY

JluHauu pacupeneauTeTbHON CeTH 4.0 6,0
(cTosiKM) AJ1 NUTaHUS KBApTUP

- TIPY COEIMHEHUU MPOBOJHUKOB C KAJIAMH W3 AJIFOMUHUEBBIX CIJIABOB MapOK
8030 m 8176 c >IEKTPOYCTAHOBOYHBIMU W3JCIUAMM, allaparamu 3alluThl U
CYETUMKAMH PEKOMEHJIYETCS HCIO0JIb30BaTh COCAUHUTEIbHBIE YCTPOWCTBA B
cootBercTBUM ¢ TpeOoBanusmu 'OCT 31604 nins koMMyTauuu NPOBOAHUKOB U3
AJIOMUHUEBBIX CIUIABOB C KOHTAKTAMM JJI1 IPOBOJHUKOB U3 MEJIH.

s obecrieueHus HaJIE)KHOCTH KOHTAKTHBIX COEIMHEHUN B
pacrpenenuTeabHbIX KOpoOKax clenyer OCYLIECTBJIATh COCIMHEHHE
TOKOIIPOBOAIIMX KWJI U3 CIUIaBOB amroMuHHs Mapok 8030 m 8176 mpu momounm
BUHTOB WJIM QJIIOMUHHUEBBIX TUJIb3, METOJIOM OIPECCOBKHU MJIM UCIIOIb30BaTh CBAPKY.

[Ipu MoHTa)ke OTBETBIISIEMBIX Kaleliel C KUJaMU U3 aJTIOMUHHUEBBIX CILJIABOB
Mapok 8030 u 8176 10MKHBI IPUMEHATHCA C)KMMBI C OIIMHKOBAHHBIMM KOHTAKTAMU.

[Ipy BBINOJIHEHUU COEIUHEHHWI B AJIEKTPONPOBOJKAX C TOKOMPOBOISAIIMMHU
KUJAaMH W3 CIulaBoB  amomuHua Mapok 8030 wu 8176, ecom  Tun
AIEKTPOYCTAHOBOYHBIX M3JACIHUA COJACPNKUT MEIHbIC WU JIATYHHbIC KOHTAKThI, IJISI
oOecrieueHUsT CTAaOUJIBHOCTH KOHTAaKTHOTO COEAUHEHUSI CJIEAyeT MPUMEHSTh
AIEKTPOIPOBOJIAIIME CMA3KHU.

Menp uMMeeT JIydlllyl0 HPOBOAUMOCTb, MO CPABHEHHUIO C ATIOMUHUEM, YTO
oOecrieynBaeT MpU MEHBIIIEM CEUCHUH OOJIBIITYI0 MAKCUMAIBHYIO TOKOBYIO Harpy3Ky.

MenHblii TPOBOJITHUK MEHBIIIE TOJIBEPracTCsi OKUCICHUIO U CIIOCOOEH JI0JIroe
BpEMsI COXPaHATh KAayeCTBO KOHTAKTOB IPU COEAUHEHHUHM B PACHPEICIUTEIbHBIX
KOpOOKax u Apyrux npuodopax.

B xunapix u OOIIECTBEHHBIX 3/aHUSX C TPUMEHEHUEM JIEPEBSHHBIX
koHCTpykui B coorBerctBue ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHE DJICKTPUUECKHUE CETH JIOJDKHBI OBITh HE PACIIPOCTPAHSIONIMMU TOPEHHUE U
BBITIOJIHATHCS KaOenmsimMu 1 poBogamu ¢ MeaubiMu xuiamu B 'OCT 31565, TOCT P
50571.5.52, CI1 76.13330.

CIT 256.1325800.2016 nomyckaeT mNpUMEHEHHWE KaOCNbHBIX U3ACIUN C
TOKOMPOBOSIIUMU  KUJAMUA U3 AJIOMUHUEBBIX CIUIaBOB ISl  OpraHU3alvu

BHYTPCHHUX CGTCfI, HO HAKJIaAbIBACT HA UX MOHTAX JOIIOJIHUTCIbHBIC OIrPaHUYCHNS.
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Jliist obecniedeHnsi HaIeKHOCTH DJIEKTPONPOBOAOK B 37aHUSX, BBITIOHICMBIX
MPOBOJAMU U KaOeJIsIMU ¢ TOKOIIPOBOASIIMMU KUJIAMHA U3 CILJIABOB JIIOMUHMUS, TIPU
MOHTa)K€ JOJDKHBI ~ HCIIOJNB30BAThCSl  JTUOO  AJNEKTPOYCTAHOBOYHBIC — W3JICIHS,
KOHTaKTHBIEC TPYIIbI KOTOPHIX MMEIOT CHEIUalbHbIE MOKPBITHS, 00eCreunBalome
CTaOMJIBHOCTh ~ KOHTAKTHOTO  COCIMHEHHMS KaK C MEIHbIMH, TaKk U C
TOKOIIPOBOSIIIUMU >KHIJIAMU U3 CIUIABOB AJTIOMUHMUSI, YTO JTOJDKHO OBITH OTPAXEHO B
MapkupoBke (Harpumep, Cu/Al) 1160 pu UCTIOIB30BAaHUU CEPUITHO BBITYCKAEMBIX B
CTpaHE yCTAHOBOYHBIX M3JEIUN  JIOJDKHBI MPUMEHSATHCS  JOTOJHUTEIIbHBIC
TEXHUYECKUE CPEICTBA, 00ECIIEUNBAIOIINE CTAOMIBHOCTh KOHTAKTHBIX COEUHEHUH.

[Ipy  KOpPOTKOM  3aMbIKAHMM  MEIHBIE  JKWJIBI  SABJISIOTCA  Oojee
MO’Kapo0Oe30MacHbIMU, YE€M KUJIbl M3 ATIOMHUHHUEBBIX CIUIABOB 32 CYET MEHbIIEH
3Q)KUTATEIBHOW CIOCOOHOCTH YacTHI[ MEIU [0 CPAaBHEHHUIO C 3a)KUTaTeIbHOU
CIIOCOOHOCTBIO YaCTHIL ATTFOMHUHMS.

C ToukM 3peHus MOKapHOM O€30MacCHOCTH, MPEANOYTUTEIBHBIM SIBISETCA
MPUMEHEHHUE KaOEIbHBIX U3JIENIUNA ¢ METHBIMU TOKOMPOBOIAIIIUMHU JKHIIAMHU.

Ha noxxapHy1o 6€301acHOCTb 3JIEKTPOIIPOBOJIKH BIMSET MPABUIIBHOCTH BBIOOpA
CEUEHMS TOKOIIPOBOIAIINX KU KaOeneil. HeBepHbIil BBIOOp cedeHUst Kabemas: MOKET
MIPUBECTH K €ro IMEpPErpeBy, OIUIABJICHUIO M3OJISAIMU U €€ BOCIUIAMEHEHHUIO WIIH K
KOPOTKOMY 3aMBIKaHHIO C TTOCIEAYIOIIUM BO3TOPAHUEM.

OCHOBHBIM MMapaMeTPOM, KOTOPBIM HEOOXOAMMO YYUTHIBATH MPU pacyeTe
ceueHMs] Kalens SBISETCA JJIMTEIbHO JOMYyCTUMas TOKOBas Harpyska, T.e.
MaKcUMaJibHasi BEJIMYUHA TOKA, KOTOPYIO Kabeslb MOXKET MPOMycKaTh O€e3 meperpesa B
TEUEHHUE JITTUTEILHOIO BPEMEHHU.

PacuetHbie  dneKTpuYECKHE€  HArpy3Kd JUISI  Pa3IMYHBIX  KUJIBIX U
OOIIECTBEHHBIX 3/1aHM npejicTaBieHbl B paszaene 7 CII 256.1325800.2016.

JIist IpoBeIeHHsI CaMOCTOSITENIBHOTO pacyeTa CeYeHUs Kalens Mo TOKY s
4aCTHOTO JjoMa (KBapTUPhI) HEOOXOIUMO BBITIOTHUTH CIAEAYIOITUE JEeHCTBUS:

- ONpENEeNIUTh CYMMAapHYI0 MOIIHOCTh BCEX 3JEKTPONPUOOPOB, KOTOpHIE
OJTHOBPEMEHHO MOTYT OBbITh BKJIFOUEHBI B CETh;

- paccuuTaTh CWJIy TOKa, KOTopas OyneT MpOoTeKaTh MO KaOem mpH
BKJIFOUCHHH JIAHHBIX 3JIEKTPOIPUOOPOB;

- 110 TabJIMIIe OMPECTUTh HAanbOoJIee TOIXOIAIIEe CEYCHUE KaOes.
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CymmapHas MOIIHOCTh 3JnekTpornpudopos (P, BT) Bblumcnsercs xak cymma
MOIIIHOCTEW OTAETBHBIX MPUOOPOB, KOTOPHIE MOTYT OBITH BKIIIOUEHBI OJJHOBPEMEHHO.
JlaHHBIE O MOIIHOCTH Ka)JIOTO 3JICKTPUYECKOTO MpHOOpa YKa3bIBAIOTCSI B €O

MaCIopTe, pPYKOBOACTBC I10 3KCILTyaTallliu U T.II.

Pacuer cumel Toka (I, A) mnporekaromiero mo KaOelr0 MPOBOIUTCS 10

dbopmymnam:

s onHo(azHol cetu HanpspkeHueM U =220 B
j=Kn
U-cos@

mutst Tpexdasznoit cetu Hanpspkenrem U = 380 B
P

. - S
—JS'_-U -cos@

JUTs1 OBITOBBIX AJIEKTPONPUOOPOB COS = 1.

K, — xoadduimeHT ogHOBpEeMEHHOCTH, T.€. Kakas 4acTh NMPUOOPOB MOXKET
OBITH BKJIFOUEHA OJITHOBPEMEHHO.

JIJIsl TIOBBITIICHUST TIO’KapHOW OE30MMacCHOCTH, B pacueTe JId YacTHOTO JoMa
(KBapTUpPBI) MOXKHO TMPEINOJIOXKHUTh, YTO B CETh OJHOBPEMEHHO MOTYT OBITh
BKJIFOUEHBI BCE AJIEKTPUUECKUE TPUOOPHI U MpUHITH K03 dunuent K, = 1.

3Has BeJIMYMHY TOKAa, CEYEHHE TMPOBOJA HAXOAAT Mo Tabmuie 6.
Ecnm okaxkeTcss 9To pacyeTHOE W TaOJMYHOE 3HAYEHUS TOKOB HE COBMAIAIOT, TO B
ATOM Cily4yae BBIOMpAIOT OJiKaiiiiee OoJblee 3HAUYCHUE CEUEHUsI TOKOTIPOBOISIIICH

JKUJIBI Ka0eJIs.

Ta6auua 6
Br100p ceyeHusi NpOBOAA MO BEJIUYUHE TOKA
CeueHite MenHble KUITBI TPOBOAOB U Kabenen
ToxonpOBollsuzueﬁ Hanpsxenne, 220 B Hamnpsixenne, 380 B
PKHIIBL, MM TOK, A MOIIHOCTb, KBT TOK, A MOIIIHOCTb, KBT
1,5 19 4,1 16 10,5
2,5 27 59 25 16,5
4 38 8,3 30 19,8
6 46 10,1 40 26,4
10 70 15,4 50 33,0
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CeueHite MenHbie KUJTBI POBOJIOB U Kabenen
TOKonpOBonﬂg_uei/'I Hanpsioxenue, 220 B Hanpsixenue, 380 B
KUIIBI, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTb, KBT

16 85 18,7 75 49,5
25 115 25,3 90 59,4
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 47,3 180 118,8
95 260 57,2 220 145,2
120 300 66,0 260 171,6
2,5 20 4.4 19 12,5

4 28 6,1 23 15,1

6 36 7,9 30 19,8
10 50 11,0 39 25,7
16 60 13,2 55 36,3
25 85 18,7 70 46,2
35 100 22,0 85 56,1
50 135 29,7 110 72,6
70 165 36,3 140 92,4
95 200 44,0 170 112,2
120 230 50,6 200 132,0

Eciu B 1oMe HMMEIOTCS MOIIHBIE 3JIEKTPONPUOOPHI, HAarpy3ka KOTOPBIX
coctaBisier Oosnee 1,5 kBT, mis uX NOAKIIOUEHUST PEKOMEHAYETCS HCIO0JIb30BaTh
OTIEIBHYIO JINHHUIO.

Yacto npuxoauTCs peliath 00paTHYIO 3ajady, KOrjaa Jisi U3BECTHOIO CEUCHMUSI
MPOBOJHMKA, TPOJOKEHHOIO B JIOME€ WIM KBapTHpe, HEOOXOOUMO HaWlTU
MaKCUMaJIbHO JOMYCTUMYIO Harpy3ky. B aTom ciydae, mo Tabnuuam JJjisi JaHHOTO
CEUYCHMS] TOKOIPOBOJAIIEH >KWIIbI KaOelss HaXOJuM MaKCHUMaJIbHO JOMYCTUMYIO
Harpy3Kky. 3aTeM 3Hasi MOIIHOCTH 3JIEKTPUUECKUX MPUOOPOB, OMpEesieM, KakKue u3
HUX MOTYT ObITh OJTHOBPEMEHHO BKJIFOUEHBI B CETh.

Crnengyer MOMHUTH, YTO MAKCUMAJbHBIM JTOMYCTHUMBIA TOK JUJISi CTAHAAPTHBIX
OBITOBBIX AJIEKTPOYCTAHOBOYHBIX W3JENUMN (BBIKJIIOYATENN, PO3ETKH) paBeH 16 A.
[ToaToMy BKJItOUATh B OJHY PO3ETKY WM MOJKIIOYATh K OJHOMY BBIKIIFOUATEIIO

Harpy3ky Oosee 16 A, uto s ogHOA3HONW CETH COOTBETCTBYET 3,5 KBT Hemb3s.
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3.3. HeicrBus npu o0Hapy:KeHUuMn aBapuUilHOIO pexumMa
B 3JIEKTPOO0OPYA0BAHUU

ABapuiiHBIN PeXUM pabOThI 3KCIUTYaTUPYEMOIO 3JIEKTPOOOOPYAOBAHUS MOXKET
IPOSIBIATHCS B BUJE CPAaOOTKHU anmapaToB 3JIEKTPUUYECKON 3aIUTHI CETH, U3MEHEHUs
[[BETa TEPMOMHJIUKATOPOB, OOHApPYKEHHS 30H AHOMAJbHOTO HAarpeBa 3JIEMEHTOB
AJIEKTPOOOOPYIOBAaHUS TPU TEIUIOBU3HMOHHOM JUAarHOCTUKE, CpabOTKH JaT4YUKOB
tepmocucteM. Kpome Toro, 06 aBapuitHoM pexxume paboThbl 3JIEKTPOIpUOOpa MOXKET
TOBOPUTH IOSIBICHUE HA €r0 NOBEPXHOCTH, IIHYPE W BWIKU IUTAHUS OIUIABJICHUM,
naepopMaum Kopryca, BOSHUIKHOBEHUH MpU pabOTe HEXapaKTEpPHOIo IIyMa U 3amaxa
IJIaBALIEHCS U30JALNH.

[Ipu3Haku aBapuitHOTO pekrMa pabOThI AIEKTPOOOOPYI0OBAaHUS U IEUCTBUS MTPU

150, OoOHapyKEeHHH IIPEACTABIIECHBI B Tadnuie 7.
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Tadoauna 7

IIpu3Haku aBapuitHOT0 pesKuMa padoThl 3JIEKTPOOOOPYA0BAHNS M 1eHCTBHS MPH UX O0OHAPYKEHUH

IIpu3Hak aBapuiiHOTO pexuMa Bo3moxkHas npuyuHa Pexomenayemble neiicTBust
CpaboTan aBTOMaTHYECKHM BBIKITIOYATENb | KOpoTKOe 3aMbIKaHUE B IIEIH. Oran 1.
Ileperpyska B nenmu. - YCTaHOBUTb KAaKOW TUN  amnmapaTa 3aliuThl  cpaboran
(aBTOMaTHYECKHIA BBIKJTIOYATETIb, YCTPOMCTBO 3aIUTHI
Cpaboraiio YCTPONCTBO 3aIIUTHl | YTEUKa TOKA. mudHepeHIMATEHOTO TOKA, YCTPOHCTBO 3alUTHl OT NEPEHANPSDKCHUS,
mudpepeHIATBHOTO TOKA YCTPOMCTBO 3alIUTHI OT AYTOBOTO Mpo00s (MCKPEHUs1)) UM M0 KAaKOMY
KaHaJIy TPOM30IUIO cpadaThIBaHUE, €CIIM MPUOOP KOMOMHHPOBAHHBIM,
Cpabotasio  ycTpoiicTBO  3amuThl 0T | JlyroBoii T.€. 00beauHseT B ce0e /1Ba u Oosiee TUIa 3alHThI;
JyrOBOI'O IIP00O0st (MCKPEHUS) po0oii(rocnea0BaTeabHbIH, - YCTaHOBUTb  OOCTOSITEILCTBA IpPU  KOTOPBIX  IIPOU3OILIO
HapauIelIbHbIA, Ha 3€MJII0) MM | OTKJIIOYEHHE. YTO IMPoM301IIo Ipes] OTKIIOYEHHEM (IOIKIIOUEHHE M
HUCKpEHHE. OTKJIIOUEHUE TOTpeOuTeNsl, MEpIlaHhe CBeTa, aHOMallbHas padoTa
anekTpornpubopos u T.1.)? Kakue Harpy3ku ObUTH MOAKITIOUYEHBI U ObLITH
Cpaborano  ycTpoHCTBO  3ammThl  OT | [lepenaasl HANPSHKEHUS B pabore? Korma u ckoyibko pa3 cpabaThIBaJIM anmapaThl 3a1UThI?
HepeHanpsuKeH st - IPOBECTH BU3YaAJIbHBIH OCMOTpP 3JIEKTPOOOOPYIOBaHUS (LIHYPbI

MUATAaHUSA, PO3ETKU,  BBIKIIOYATENHM, KOHTAKTHBIE  COCIMHEHUS,
COCTMHUTENbHbIE KOPOOKH, DIEKTPONPHOOPH) HA HATUYHME BUIMMBIX
MOBPEXICHUIN (M3MEHEHHE I[BETAa WJIM OIUIABIICHUE HM3OJISIIIUU, CIEIbI
TEPMUYECKOTO BO3JEHCTBUSI B PE3yJbTaTe KOPOTKOTO 3aMbIKaHHUS,
UCKPEHMUSI, IEPETPY30K);

- €CIM TPHU BU3YATHHOM OCMOTpPE OOHApPYKEHBI MOBPEKICHHS, TO
HEOOXOAMMO TIPUCTYNUTh K YCTPAHEHUIO TIPUYUH BBISIBICHHBIX
MOBPEXKICHUI u PEMOHTY (3amene) MOBPEXIEHHOTO
AIEKTPOOOOPYIOBAHHS;

- €CIIM TIPU BU3YaAIbHOM OCMOTpPE MOBPEKACHUS HE OOHAPYKEHBI, TO
HEOOXOIUMO MIPEUTH K dTamy 2.

Ortan 2.

[TpoBepuTh HaISKAITYIO pabOTy anmapara 3aiuThl.

- 1711 YCTPOMCTBA 3alIUTHl OT MEPEHANPSKEHHUSI U3MEPUTH 3HAYEHHUE
HalpsDKEHUsT  NUTaroler cetd. EcioM  3HaYyeHHWEe  MUTArOUIETro
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IIpu3Hak aBapuiiHOTO pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

HAIpPsDKEHUSI CETU BBIXOJUT 3a JMAlla30H YCTAaBKU ammapaTta (HMXe
HIDKHETo ITpejena WM BbIlE BEpXHEro), To mnpobiema B cetu. Eciu
3HAYEHHUE MUTAIOLIETO HANPSKEHUS CETU JICKUT B JUaa30HE YCTABKH,
TO anmnapat 3alUThl HEUCIIPABEH U €ro He0OOXOMMO 3aMEHUTh;

- Juid  ycTpoWcTBa 3amuThl auddepeHnManbHOrO TOKa B
COOTBETCTBUM CO cTaHaapTaMu [7, 8] B KOHCTPYKLUHUH JOJKHO OBITH
IPEIyCMOTPEHO  TECTOBOE  YCTpOMCTBO  (KHONKA),  KOTOpOe
o0ecrieynBaeT MPOBEPKY pabOTOCOCOOHOCTH anmnapaTa. Takxke MOXKHO
IPOBEPUTH PabOTOCIIOCOOHOCTh YCTPOMCTBA C IIOMOIIBIO IPHOOPOB
IPOBEPKH U  HU3MEPEHUS IMapaMeTpOB  YCTPOMCTB  3alIUTHOIO
oTkimtoueHud. Ecny anmapar 3amuThl HEUCIIpaBEH, €ro HE0OXOAMMO
3aMEHUTb.

- JUId YCTpPOWCTBAa 3alIMThl OT JyroBOro mpo0os NPOBEPUTH
paboTOCIIOCOOHOCTD amnmapara B COOTBETCTBUM ¢ MHCTPYKIMEH 3aBoja-
usroroutens. Hampumep, ¢ MOMOLIBIO TECTOBOIO YCTPONCTBA,
BXOJISIIIET0 B KOMIUIEKT MOCTaBKU NMpHOOpa, MpHU TMOMOIIM TECTOBOU
KHONKU U T.A. Ecnu anmapar 3amuTel HEHWCIIpaBeH, €ro HE0OXOAUMO
3aMEHUTB.

- JUISE aBTOMATHUYECKOTO BBIKJTFOYATENS MIPOBEPUTH
paboTOCIOCOOHOCTh MeXaHu3Ma pacuerIeHusl. Bssectn
aBTOMAaTUYECKUM BBIKJIFOYATENIb PYKOM M TOCIE OTKIOUNTH ero. [Ipm
OTKJIFOYEHUH JIOJKEH OBITH CIIBIIIEH XapaKTePHBIH MIETYOK.

Ecnu anmapatsl 37€KTpUYECKOM 3alUThl UCTIPABHBL, TO HEOOXOIUMO
NEPEeNTH K dTamy 3.

Orarm 3.

[TpoBepka NpHUCOETMHEHHBIX HArPY30K (JEKTPOIPUOOPOB).

- MPHUCOEOUHATh K JJIEKTPUYECKONW IENnH MOOYEepEeHO MO OJHOMI
Harpyske, KOHTPOJHUPYs cpabaThIBaHHs allapaToB 3alHTHI,

- IIPY BBIABJICHUM HArpy3KH, BbI3bIBAIOIIEH CpabaThIBaHUE ammapara
3aIUTHI, BBIBECTH HArpy3Ky U3 KCIUTyaTalllH.

Pesynbratel  mpoBepKH, a  TaKkKe  BCE  IPOBEICHHBIC
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IIpu3Hak aBapuiiHOTO pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

npopMIakTHYeCKUe M PEeMOHTHbIE  pabOThl  JOMKHBI  OBITH
3a()MKCHPOBaHBI B XKypHAJIE.

TepMOI/IHI[I/IKaTOp HU3MCEHUI LIBET

Ileperpyska 1emnu.
[1;10X0¥ KOHTaKT.

- BriBecTu 351€KTpOo0OOPYI0BaHKE U3 IKCILTyaTalluu;

- YCTAaHOBUTH OOCTOSITENBCTBA, MIPHU KOTOPBIX MPOU3OIIEN TEepErpeB
(kakue Harpy3ku ObUIM TOAKIIOUEHBI W Obuln B pabote, mpu
BO3MOXKHOCTH HM3MEPHUTh MPOTEKAIOMIMKA TOK C LEJNbI0 BBISBICHUS
MePerpy3Ku).

- POBECTH BU3YAJILHBIA OCMOTP 3JIEKTPOOOOPYIOBaHHS, HA KOTOPBIH
HAHECEH TEPMOHMHJIMUKATOP HAa HAIU4YM€ BHUAUMBIX TOBPEKICHUI
(U3MeHeHHe LBeTa WJIM OIUJIABJICHHUE W3OJSALUM, CIeAbl TEPMUUYECKOTO
BO3JICHCTBUSL B pe3yiabTaTe KOPOTKOTO 3aMBIKaHHs, HMCKPEHUS,
MePETrpy30K);

- €CIIM NPH BU3YaJbHOM OCMOTpPE OOHApYXEHbl MOBPEXICHMS, TO
HEOOXOUMO TMPHUCTYNUTh K YCTPAHCHHIO TIPUYWH BBIIBICHHBIX
HOBPEXICHUN u PEMOHTY (3ameHe) HOBPEXICHHOTO
AIEKTPOOOOPYIOBAHHS;

- €CIIU MIPU BU3YaJIbHOM OCMOTpE MOBPEXJICHHUS HE OOHApYKEHbI —
MPOBECTH OIICHKY €r0 COCTOSHHS ¥ BBIIOJHHUTH MPOQUIAKTHICCKHE
paloThI;

- YIJIUTh CTapblii TEPMOUHANKATOP U HAHECTH HOBBIN.

B kypHame ykas3arh Jary OOHapy>KeHUs TeperpeBa, MPUYUHY,
MpoBeJCHHbIE pabOThl (PEMOHT, 3aMeHa, MPOPUIAKTHYECKHE PabOThI),
JaTy HaHECeHHsT HOBOTO TEPMOHMHIUKATOPA, COCTOSHHUE HOBOIO
TEPMOHMHIUKATOPA (IIBET, TPAlyHPOBKA U.T.II.).

[Tonmyyen cursa nmoxapHol OacCHOCTH OT
TEPMOCHUCTEMBI

ITeperpyska.
Iioxoi KOHTAKT.

B cirydae momydeHust curHaia o meperpeBe:

- YCTaHOBHTb MECTO, T'JI¢ MPOU30LLIO CpadaThIBaHUE AATUHKA,

- 3adukcupoBaTh B KypHaJe BpeMs, MECTO M HauMEHOBAaHHE
3IIEKTPOOOOPY0BaHUS, HA KOTOPOM MPOU3O0IILIO CpabaThIBaHUE;

- TPOU3BECTH OCMOTpP O0OOpYJIOBaHMs, MO TNPUYMHE KOTOPOTO
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IIpu3Hak aBapuiiHOTO pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

MPOU30MLIO cpabaTHIBAHUE CHCTEMBI;

- [0 pe3yJibTaTaM OCMOTpa, B Clydae BBIABJICHUS HEUCIPABHOCTH,
NPOBECTH PEMOHT, TEXHHUYECKOEe OOCIYy)KMBaHHE WM 3aMCHY
IIEKTPOOOOPYIOBAHHS;

- Ipu HCO6XO[[I/IMOCTI/I 3aMCHUTh JAaT4YUK C COOTBeTCTBYIOHICﬁ
OTMETKO#i B )KypHaJIe.

[Ipy  nmpoBeneHMH  TEMIOBU3MOHHOU
JMAarHOCTUKH OOHApy)KeH aHOMAJbHBIH
Harpes AJIEMEHTAa JEKTPO0OOPYIOBAHUS

Ileperpyska.
[1;10X0¥ KOHTaKT.

I[Ipu oOHapy)XeHMH aBapuUHHOrO  MOXapoormacHoro jaedexra
AJNIEKTPOOOOPYIOBAHHE  HEOOXOAMMO  HEMEUICHHO  BBIBECTH U3
HKCIUTyaTaIlH U TPOBECTU PEMOHTHBIE paOOTHI.

[Tocne ycrpaneHnus HEMCIIPABHOCTEH, MPUBEAIINX K BOSHUKHOBEHUIO
nedekra, PEKOMEHAYETCS TMPOBECTH MOBTOPHOE TEIIOBU3UOHHOE
o0cenoBaHre JAHHOTO OOBEKTA.

Pe3ynbrarel MOBTOPHOM JUAarHOCTUKU 3aHECTH B IPOTOKON C
yKa3aHUEM MPOBEICHHBIX PEMOHTHO-TIPO(PHIAKTHYECKUX padoT.

Pexomenayercs  NpOBOAMTH  BHEIUIAHOBYIO  TEIUIOBU3MOHHYIO
JTUATHOCTHKY OT/ACIBbHBIX DJEMEHTOB DJIEKTPOOOOPYIOBAHUS TIOCIIE
Ka)XJIOTO UX PEMOHTA WJIN 3aMEHBI.

Pe3ynbTaThl BHENMIAHOBOW NTMATHOCTHKUA 3aHOCATCS B MPOTOKOJ C
yKa3aHUeM MPUUUHBI 00CTIeI0BaHu.

IIpu pabore »nekTpUyeckoro mnpuodopa
HaONIIO/laeTCsl HE XapakTepHBbIM HIyM,
3amax IUIaBsIecs N30IAIUH.

Ilepenaas! HaIpsKEHUS.
Hapymenne IIpaBUII
JKCILTyaTaluu.

HewncnpaBHocTh
aNIeKTponpudopa

OTKJIFOUUTD AIEKTPOITPUOOP OT CETH.

OcmoTpeTh MPUOOp Ha HATWMYHUE HEUCIPABHOCTEH (OIUIABICHUE WU
MOBPEXKICHUE M30JISIMU MMUTAIOIIET0 IIHYypa, aedopMaliis Kopryca u
T.J.).

I[Ipy  OOHAapyXCHHMHM HEUCIPABHOCTH BBIBECTH OpUOOp W3
OKCILTyaTaI|H.

ITpou3sBecTr pEMOHT WJIM 3aMeHY PUOOpa.
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3akJIloYeHue

JIJIsl TIOBBINICHUST YPOBHS IOXApPHOW OE30MMacHOCTH OOBEKTOB IKHUJIOTO
CEKTOpa M OOIISCTBEHHBIX 3JaHUH HEOOXOJMMO IMPOBEACHUE MEPONPHUATHH II0
npo(HIIaKTHKE IMOXKApOB OT 3JEKTPOOOOPYAOBaHHUSA, B TOM YHCIIC Ha OCHOBE
COBPEMEHHBIX BO3MOYKHOCTEH BEIEHHS MOHUTOPHHTA COCTOSHHUS TOKapHOMN
0€30MacHOCTH, IKCIUTYaTHPYEMOTO JIEKTPOOOOPYTI0BAHHUS.

K HUM OTHOCHTCS CHCTEMaTHYECKHUH MOHHUTOPHHT TOKapHOW 0€30IacHOCTH
AKCILTYaTUPYEMOTO 3JICKTPOOOOPYIOBAHMS KHJIBIX M OOIIECCTBEHHBIX 3JIaHUH C
IIPUMEHEHHEM COBPEMEHHBIX TEXHHUYECKUX CPEJICTB, a UMEHHO TEIUIOBU3MOHHAS
JTUArHOCTHKA, TIPUMCHEHHE TEPMOWHIMKATOPOB JIUIS BBISBICHHUS aBapUHHBIX
YY9aCTKOB DJIEKTPOYCTAaHOBOK. Takke HEOOXOIWMO BHEAPATh B IIHMPOKYIO
IPaKTHKY HOBBIC aIlllapaThl 3alIUTHI JICKTPUUYCCKUX CETEH — YCTPOMCTB 3aIlUThI
OT JIyTOBOTO IIp000s U MepeHANPSIKCHUS.

C 1enpl0  TOBBINICHHS TOXKApHOHW  O€30MAaCHOCTH  AKCILUTYaTUPYEMOIO
AIIEKTPOOOOPYIOBAaHUS JKHJIBIX M OOIIECTBEHHBIX 3MaHUN, MPOQPUIAKTHICCKAM
OCMOTpaM JOJHKHBI TTOABEPTATHCS BCE DJIEMEHTHI AJICKTPOYCTAHOBOK.

Meton mnpoUIaKTUKKA JOJKEH BBIOMPAThCA HCXOAS M3 TEXHUYECKHUX
BO3MOXKHOCTEH, yI00CTBa BEIACHUS OCMOTPOB M 0O€30MacCHOCTH OOCITY>KHBAIOIIETO
nepcoHajga. Bo3MOXHO TNpHMEHEHHE pa3HbIX METOAOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKITUH M YCJIOBHUH SKCILTyaTaIlHH.

CodeTaHne HECKOIBKUX METOIOB MPOPUIAKTHKH TI03BOJISIET Oosee 3P heKTHBHO
MPOBOAUTH MPOPUIAKTHKY MOKAPHOW O0€30MaCHOCTH 3JICKTPOOOOPYA0BAHUS SKHITBIX
1 OOIIIECTBEHHBIX 3/TaHUM.

[IpuMeHssT COBOKYITHOCTh PAa3JIMYHBIX METOIAOB MOXKHO ITOCTPOUTH CHUCTEMY
MOHUTOPUHTAa ¥ TPO(PHIAKTHKKA TOKAPHOHW OMACHOCTH  JKCIUTYaTHPYEMOTO
AJIEKTPOOOOPYIOBAHUS, OTPAXKAIOIIYI0 COCTOSHHE IIOXKApHOW  0€30macHOCTH
AJIEKTPOYCTAHOBOK W  TMO3BOJIAIONIYIO OCYIIECTBJISATH €ro  MPOTHUBOIIOKAPHYIO

MPOPIIAKTHKY.
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IIpunoxenue

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

ABTOMaTHYECKHE BhIKJIYATEaU (AB)

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

ABTOMAaTHUYECKHE BBIKITIOYATEH OBIBAIOT C DJIEKTPOMArHUTHBIM PACICITATEIIEM
3alIMINAIONIAM  DJIEKTPUYECKYI0  IIelb  OT  KOPOTKOTO  3aMBbIKaHUS |
KOMOMHHUPOBAHHBIM PaCIEIUTEIeM — KOTJia JOMOJHHUTEIBHO C 3JICKTPOMArHUTHBIM
paclenuTesieM MPUMEHSETCS TEIUIOBOM paclenuTelNb, 3allUIAIONMKA  [eMb OT

neperpy3KH.
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1, 2 — BUHTOBBIE KJIEMMBI IS TTOAKITIOYCHNUST;3 - TTOIBUKHBIN KOHTAKT; 4 — HETIOIBUKHBII KOHTAKT;
5 - gyroracuTenbHas Kamepa; 6 - THOKUI MPOBOJHUK (MIPUMEHSETCS ISl COeTMHEHMS TTOJBHYKHBIX
gacTell aBTOMATHYECKOTO BBIKIIFOYATENS); 7 - KaTyIIKa AJIEKTPOMAarHUTHOTO pacienurens; 8 -
CEepICYHUK DJICKTPOMArHUTHOTO pacienurens ; 9 - TemioBoii pacuenutenpb (OuMeTamIAdecKast
wiactiaa); 10 - mexanusm pacuenutens; 11 - pykosTka ympasienus; 12 - duxcarop (mis
KperieHus aBromata Ha DIN-peiike); 13 - kopmyc.

Pucynok 1. YerpoiictBo AB ¢ KoOMOMHUPOBaHHBIM pacleNUTENEM
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B cootBerctBUM ¢ TpeboBanusmu riaBel 3.1 TIVD, CII 256.1325800.2016,
CII 31-110-2003 ObITOBBIE 3JEKTPOCETH AODKHBI OBITH 3alIUIIEHBI OT KOPOTKHUX
3aMbIKaHU W meperpy3ku. llodTomMy [ 3amquThl AIEKTPONPOBOAKH KUJBIX H
OOIIECTBEHHBIX 3J]aHUN CJEAyeT TMPUMEHSITh aBTOMAThl C KOMOWHUPOBAHHBIM
pacLenuTenem.

B aBTOMaTn4eckoM BBIKIIOYATENE, 34 3AIIATY LENU OT KOPOTKHUX 3aMBIKAHUMN

OTBEYAET DJIEKTPOMArHUTHBIA pacuenurenab. OH COCTOMT U3 KaTyllKd C
HaxXOJsIIUMCA B €€ LEHTPE CEpACYHUKOM, YCTAHOBJIECHHBIM Ha CIIEIHATbHON
MpYy>KUHE.
B HopmanbHOM pexume paOOTbl, TOK, TMpPOXOJAs IO KaTyIIKE CO3/4aeT
AJIIEKTPOMATrHUTHOE TI0JIE, KOTOPOE MPUTITMBAET CEPACYHUK BHYTPb KaTYIIKH.
Cunbpl  3TOr0  ANEKTPOMATHUTHOTO TOJS HEJOCTAaTOYHO 4YTOOBI IPEOJ0JIETh
CONPOTHUBJICHUE MPYKWHBI, HA KOTOPOW YCTAHOBJIEH cepaeyHuk. IIpm KopoTkoMm
3aMBIKaHUM TOK B 3JIEKTPUYECKOM II€MM MIHOBEHHO BO3pACTaeT IO BEIUYHMHBI B
HECKOJIBKO pa3 INPEBBILANIIEH HOMHHAJIBHBIA TOK AB, 3TOT TOK KOPOTKOIO
3aMBIKaHHSI, IPOXOAS IO KATYIIKE AJIEKTPOMAarHUTHOIO PACLENUTENS YBEIUYUBAECT
AIEKTPOMArHUTHOE T0JIE, BO3ACHCTBYIOIIEE HA CEPACYHHUK A0 TaKOW BEIUYUHBI, YTO
€ro CUJIbl BTSITUBAHUSI XBATAET HA TO YTO Obl IPEOAOJIETh CONPOTUBICHUE MIPYKHUHBI,
NEpEMEIIASICh BHYTPh KATYLIKA CEPACYHUK PA3MbBIKAET IOABMKHBIA KOHTAKT
aBTOMAaTUYECKOTO0  BBIKJIIOYATens, obecrounMBas  Le€Nb.  DJIEKTPOMATHUTHBIN
PaCLENNTEND OTKJIKOYAET ANEKTPUUYECKYIO LEMb 3a JOJU CEKYH/BI.

3almTy DJIEKTPUUECKOM Iemu OT TMeperpy3kd 0O0ecleurnBaeT TEIIOBOM
pacuenuTeNb ABTOMATHYECKOTO BBIKJIFOYATEIIS.

ITeperpyska MOXET BO3HHUKHYTb npu BKJIFOUEHHUH B CETh
IEKTPOOOOPYI0BaHUS OOIIEH MOITHOCTHIO MPEBBIMIAIONIEH TOMYCTUMYIO HArpy3Ky
IUIS TaHHOW CETH, YTO B CBOK OYEPEAb MOXKET NPUBECTU K IEPErpeBY IMPOBOJOB
Pa3pyLICHUIO U30JISLHUH YJIEKTPOIPOBOAKH U BOZHUKHOBEHUIO MOXKapa.

TennoBoii pacuenuTenb MPeACTaBIseT cOO0NH OMMETaUIMYECKYI0 IIACTHHY,
T.€. OH COCTOMT U3 JIBYX CHAsHHBIX IUIACTUH M3TOTOBJEHHBIX W3 Pa3HbIX METAJUIOB,
UMEIOIINX Pa3HbI K0P DUIIMEHT pacIIupeHus Mpu Harpese.

[Ipu npoxoxaeHuH MO OUMETANIMYECKOM IUIACTUHE TOKa IPEBBIIIAIOIIETO
HOMUHAJIBHBIA TOK AB mtacTuHa HarpeBaeTcs, Ipy 3TOM OJWH METAJLT PaCIMpPSAETCA

ObIcTpee APYroro. DTO MPUBOAUT K HUCKPUBJICHHIO OMMETAJUIMYECKOW TUIACTHUHBI.
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IIpy uCKpHBIEHMM OHA BO3JEUCTBYET HA MEXAHU3M PACLEIMTENS], KOTOPBIU
pa3MBIKAET MMOABUKHBIN KOHTAKT.

Bpemst cpaGaThiBaHusI TEIJIOBOTO PACLENUTENs 3aBUCUT OT BEJIMYUHBI
MPEBBIIICHNS MPOTEKAIOIIEr0 B I[ENM TOKAa HAJ HOMHUHAJIbHBIM TOKOM AB.
Uewm GosbIIe 3TO NIPEBBILIEHUE, TEM OBICTpEE cpaboTaeT pacleUTENb.

Toku ycTaBOK aBTOMATHYECKHX BBIKIIOUATEIECH, CIY)KAIlUX I 3allUThI
OTJIEIbHBIX YYaCTKOB CETH, CIIEIYET BBIOMPATh MO BO3MOMXHOCTH HAWMEHBIIUMU
[0 pacyeTHbIM TOKAaM ATHUX YYaCTKOB WJIM [0 HOMHUHAJIbHBIM  TOKaM
AJIIEKTPOIIPUEMHUKOB, HO TaK, YTOOBl ammaparbl 3allUThl HE OTKIIYaIU
AJIEKTPOYCTAHOBKUA TMPU KPATKOBPEMEHHBIX MEperpy3kax (IMyCKOBbIE TOKH, IMUKU
TEXHOJIOTHYECKHUX Harpy30K, TOKU [PU CaMO3aIyCKe U T. I1.).

Crnenyer oOpaiaTh BHUMaHHE HA MAPKUPOBKY U XapakTepucTuku AB.

B mapkupoBKe yKa3bIBalOTCS:

- MOJIEJIb aBTOMATUYECKOTO BBIKIIFOYATEIIS;

- HOMUHAJIBHBIA TOK - MAKCUMAJIBHBIA TOK 3JIEKTPUYECKON CETH, IIPU KOTOPOM
ABTOMAaTHUYECKUU BBIKJIIOYATENb CIIOCOOEH JUIMTENBHO pabdoTaTh 0e€3 aBapuiHOIO
oTKI0YeHHs 1enu. CTaHAapTHhIE 3HAYEHHS HOMUHAJIbHBIX TOKOB aBTOMATHYECKHX
BBIKJTFOUATEJICH JIJIS CeTel »KIIIBIX M 001ecTBeHHBIX 3aanuii: 10, 16, 25, 32, 40, 63 A;

- HOMHUHQJIBHOE HANPSIKEHUE - MAKCUMAJIbHOE HAIpsKEHUE ceTH B BonbTax,
Ha KOTOPOE PACCUUTAH aBTOMATUYECKUI BBIKIIFOYATENb;

- IpefeabHas OTKII0Yarollas CloCOOHOCTh aBTOMATHUYECKOTO BBIKITIOYATENS -
MaKCUMAJIbHBIM TOK KOPOTKOTO 3aMbIKaHUsi B AMIeEpax, KOTOpPbIA CHOCOOEH
OTKJIFOYHUTH JaHHBIM AB coxpaHuB Mpu 3TOM CBOIO pabOTOCIOCOOHOCTH. B ciyuae
MPEBBIIEHUS TOKOM KOPOTKOTO 3aMbIKaHUsl 3HAYCHHS YKA3aHHOW MPeAesIbHOM
OTKJIFOYAIOLIEH CHOCOOHOCTH BO3HHMKAET BEPOSTHOCTH OIUIABJICHUS MOJIBMXKHBIX
KOHTAaKTOB AB u ux npuBapuBaHus Apyr K Ipyry, T.€. Beixoga AB u3 crposi.

- XapaKTepHUCTHKA CpaldaThbIBaHUs - OMNpEAeNsieT Iuana3oH cpabaTbIBaHUS
JeKTpoMarHuTHOro pacrenutenss AB. Xapakrtepuctuka cpaOaThbIBaHUS WMEET
OykBeHHOEe oOo03HaueHue. JIysi 3amuThl  DJIEKTPUYECKUX CETeH JKUJBIX U

OOIIECTBEHHBIX 3/IaHM yarie Bcero nmpumensitorcest AB ¢ xapakrepuctukamu B, C, D.
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Nlorotun

1- HanmeHoBaHue u cepus

2 - HOMMHanbHOe HanpsxeHue

3 - BpemA-TOKOBasa xapakTepucruka

4 - HoMuMHanbHas yacrtoTa

5 - HOMMHanbHas oTKNYaKLWas CNOCO6HOCTb
6 - TokoBas Harpy3ska

Pucynok 2. [Ipumep mapkupoBku AB

I[I/IaHEBOHBI TOKOB  MI'HOBCHHOI'O  PaCHCIINICHUA B 3aBUCHUMOCTHU oT

XapaKTEePUCTUKU CpadaThIBaHUS B COOTBETCTBUU C [12] nmpencTaBieHsl B Tabmuie 1.

Tabmauma 1
Jlnana3oHbl TOKOB MTHOBEHHOT'O PaclETICHUS
XapakTepucTuka cpadaTbIBaHUS Junamna3oH
(tun AB)
B Csbiue 3 I, 10 5 I,, BKIFOUUTEIIBHO
C Capiie 5 1, 10 10 I,, BKIIOUHUTEIIHHO
D Cspie 10 1, 1o 20 I, BKIIFOUMTEILHO

I,- HOMUMHAJIbHBINA TOK AB.

Bb160p aBTOMAaTMUECKOTO BBIKIIOYATENSl OCYIIECTBISETCS MO CIETYIOIIUM
napameTpam:

- M0 KOJMYECTBY NOJIFOCOB. OQHO- M ABYXNONIOCHBIE AB mpuMeHstoTCS 1
o1HO(Da3HOM ceTH, a TpeX- U YeTbIpexmonocHbie AB - B TpexdasHoii cetu;

- 110 HOMMHAJIBHOMY HanpspbkeHuto. HomuHaneHOE HanpsbkeHne AB noipkHO
ObITh OOJbILIE WM PAaBHO HOMHMHAJIHLHOMY 3HAYEHHUIO HANPSDKEHUS 3alUIIAEMON UM
(S11K

- M0 XapaKTEepUCTUKE cpadaTbiBaHMs. XapaKTepUCTUKY cpadaTbiBaHus AB

MOXHO BbIOpATh corjacHo Tabsuiie 1;




o1

- IO HOMUHAJIBPHOMY TOKY. OnpenenuTh HeoOX0ANMbI HOMHUHAIBHBINA TOK AB

MOJKHO I10 MOIIIHOCTH HUJIH 110 CCUCHUIO KHNJI Ka0eJs.

YcrpoiicTBa 321U THOIO OTKII0OYeHHs AU depenuuanabHoro toxka (YIAT)

yCTpOP'ICTBO 3aIIUTHOT'O OTKIIIOYCHH A I[I/I(i)(i)epeHHI/IaJIBHOFO TOKa HJIM, KakK
qaCTO T'OBOPAT, «¥Y30» - 31O KOMMYT&HHOHHBIﬁ aliriapar, HpCIIHaBHaquHBIﬁ JJIs1

341U ThI BHCKTquCCKOﬁ e OT TOKOB YTCYKH.

1 — anddepeHumanbHbIH
TpaHcdoOpMaATOpP TOKA]

2 — NOPOrOBbIif JICMEHT;

3 — MCIIOJIHMTEJIbHbBIH

MEXAaHHM3M]

4 — uens TECTHPOBAHMS

5 — CHII0BBIE KOHTAKTHI:

6 —3alMTHBIH KOHTAKT

LEINH TECTHPOBAHMA]

T — kHonka «Tecr»;

R — TecToBBIil pe3ucTop;

1, 2, N — knemmbr ¥Y30.

UR3

Pucynox 3. Ilpunnun padotsr YT

ToKk yTeUKH — 3TO TOK, MNPOXOISIIMA IO HEXKENATEIbHBbIM, B HOPMAJIbHBIX
YCIOBUSIX IKCIUTYaTalliH, MIPOBOJSIIUM MYTSIM.

B HopManbHOM pexume paboThl 3JIEKTPOYCTAHOBKH, DJJICKTPUUYECKUM TOK
MPOTEKAET Yepe3 NPOBOJAHUKM BHYTPH HEE, KAK MPEIYCMOTPEHO KOHCTPYKIMEH.
OT npyrux TOKOMPOBOMSIIMX 3JIEMEHTOB KOHCTPYKIMU (METaJUIMYECKHUE KOPITYC,
pama, Kapkac), MPOBOJHHUKH OTICICHBI HM3OJISIIIUEH, COMPOTHUBIICHHE KOTOPOW HE

IMMO3BOJIACT CO3AaTh JJICKTPUUCCKYIO LICTIb.
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Pucynoxk 4. [Ipumep konctpykuuu YT

Eciu mo xakoii-to npuuuHe (MOBPEXICHHUE, BIAKHOCTb, TOKOIPOBOASAILAS
NbUIb U T.I.) CONPOTUBIECHUE HU3OJSALUU YMEHBIIUIOCh, HA KOPIyCe WM APYTHX
TOKOIIPOBOSILIUX 3JIEMEHTAX YCTAHOBKU MOABIsieTcs nmoTeHuan. CaM mo cede Tok
YTEUKU HE BO3HUKHET, HEOOXOJMMO CO3/1aTh LIE€Mb, COSAUHSIOUIYIO 3JIEKTPUYECKHMA
npuOop ¢ MOTEHLMAJIOM Ha KOpPIYyce C 3eMJIeH WM HeHTpasblo. 3/1eCh BO3MOXKHO
HECKOJIbKO BApUAHTOB.

B nepBoMm cnydae, kopmyc 3J€KTpOYCTaHOBKHU, HalpUMeEp, OBITOBOM TEXHUKH,
KAaCcaeTcs METAJUIMYECKOTO INMPOBOJHMKA, MMEIOLIErO0 KOHTAaKT C 3emiieil. B Touke
KAacaHUsl 3aMbIKAaeTCs LIENb, U BO3HUKAET TOK YTE€UKH. ECIIM KOHTAaKT IOCTaTOYHO
HAJEKHBIM, TO CHJIa TOKa BO3pacTeT /0 mopora cpabaTbIBaHUs aBTOMAaTHYECKOIO
BBIKJIIOYATENss B UIUTKE NUTaHuA. [Ipum ciaboM KOHTakTe MOXKET BO3HHUKHYTh
VUCKPEHHUE, JIOKAJIBHBIA HArpeB TOYKH KACaHWs, YTO IPUBOAUT K OIUIABICHUIO M
JaJbHEUIIIEMY MTOBPEKICHHUIO U30JSIUH POBOJOB, BO3TOPAHUIO U MOXKAPY.

B npyrom cmydae, KOpmyc OJJIEKTPOYCTAaHOBKM HE HMMEET KOHTAKTa C
3a3€MJICHHBIMM IIpEIMETaAMU M caMm He 3a3emuieH. [Ipu KacaHuWM BHEIIHUX IaHENIEeH
YEJIOBEKOM, BO3HUKACT HArpys3ka, T.K. TEJIO YEJIOBEKa SIBJIIETCSA IMPOBOAHUKOM, U
4yepe3 HEro IMpOTEKAET »JJIEKTPUUECKUU TOK. IloCKOIbKYy conmpoTHBIEHME TENa
YyeJIoBeKa BEJIMKO, CHJIa TOKa HEJOCTaTo4YHa JJIsi cpadaThIBaHUS aBTOMATUYECKOIO
BBIKJIFOYATENS. B LIUTKE MUTAHUS U YEJIOBEK MOJYYaeT 3JIEKTPOTPABMY BIUIOTH 10
JIETAJIbHOIO UCXOMA.

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

[Mpunuun aeiictBus YAT cnenyrommii. [Ipu HOpManbHOM pexkume padOThI

LEeMu, KOrjaa MoABUXHbIE KOHTakThl YT 3amMkHyThl, mpsMoOdW TOK OT (ha3HOro
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IIPOBOJA NPOXOAMT uepe3 marHuronposon Y /T, 3atem yepe3 Harpysky, B KaueCTBE
KOTOPOM BBICTYNAIOT, MOJKIIOUYEHHBIE 3JIEKTPONOTPEOUTENN M  BO3BPAILAETCS
0oOpaTHO B CETh 110 HYJIEBOMY IPOBOJIHUKY, TakK ke uepe3 Mmaruuronposon Y /T, npu
3TOM BEJIMYMHA OOPATHOTO TOKA paBHA BEJIMYMHE MPSMOTO TOKA.

[Ipsimoit Tok npoxoad yepe3 marHuronpoBo Y T co3maer B HEM MarHUTHBIN
MOTOK, B CBOIO Ouepeab OOpaTHBII TOK TakK € CO3/1aeT B MAarHUTONPOBOJIC
MAarHATHBIA ITIOTOK TaKOW JK€ BEJIIMYMHBI, HO TaK KaK HaIPaBICHUE TOKOB
IIPOTHUBOIIOJNIOXKHO, TO ¥ CO3JaBAa€MblE UMW MAarHUTHBIE IOTOKH ITPOTHBOIIOJIOKHBI,
T.€. MAarHUTHBIE TIOTOKHM HAIIPaBJIEHBl BCTPEYHO II0 OTHOUICHWIO APYT K JPYry H
COOTBETCTBEHHO, TpPU PAaBHBIX 3HAYEHUAX MPSAMOTO M OOpPaTHOrO TOKOB,
YPAaBHOBEIIHMBAIOT JPYT JIPyTd, B PE3yJbTATE YEr0 CyYMMAapHBbI MAarHUTHBIM ITOTOK B
MAarHuTOIPOBOAEC PpPABEH HYII0. Tak Kak CyMMapHbIi MAarHWTHBIA IIOTOK B
MarHMTONPOBOJIE OTCYTCTBYET (paBeH HYJIIO), BO BTOPUYHONM OOMOTKE TOK HE
UHAYKTHpYeTCA. [1onBUKHBIE KOHTAKThl 3aMKHYTHI, DJIEKTPUYECKas LEIb BKIIIOYECHA
Y HAXOJIUTCS B HOPMAJIbHOM PEKUME pabOTHI.

Ecnu B 01HOM W3 271EMEHTOB AJIEKTPUYECKOM LENH BOZHUKAET YyTEUYKA TOKA, TO
YacTh  DJJICKTPUYECKOIO TOKAa HAYMHAET IPOTEKATh IO  HEXKEIATEIbHOMY
npoBozsuieMy IyTd. IIpy 3TOM, 4acTh TOKA 3JIEKTPUYECKOMN LIENH, MOCTYIA0IIAs OT
¢da3zHoro nmpoBoga He OyAeT BO3BPAILLATHCS B CETh, a MPOXOAS MO HEXKENATEIbHOMY
OpOoBOASIIEMY NMyTH OyneT yxoauTh B 3emito. CrenoBaTenbHO, OOpaTHBIM TOK,
KOTOpbIM OyAeT BO3Bpallatbcs B ceTh uepe3 MarHutTonpoBoa YT mo HyneBomy
POBOY, OyJET MEHbIIE MPSAMOrO TOKa, MOCTYNAIOIIEr0 B CETh, COOTBETCTBEHHO U
BEJIMYMHA MPSMOTr0 MAarHUTHOTO IIOTOKA CTAaHET OoJblle BEIUYUHBI OOpPaTHOTO
MarHUTHOIO IIOTOKa, B pe3yibTare 4ero B MarHutonposone YT cymmapHbId
MarHUTHBIN MOTOK YK€ He OyJeT paBeH HYJIIO.

Bo3Hukmmi cyMMapHbIid MAarHUTHBIN IIOTOK UHAYKTUPYET AIEKTPUUECKUN TOK
BO BTOPUYHON OOMOTKE, KOTOPBIM MPOXOAS 4Yepe3 MArHUTORJIEKTPUUECKOE pelie
IPUBOJUT €ro B paboTy, a OHO, B CBOIO OYEPE/lb, PA3MBIKAET MOJBUKHBIE KOHTAKThHI
OTKJIX0Yast DJIEKTPUYECKYIO LIETIb.

VYCTpoiCTBO 3alMTHOTO OTKIHOYeHHs U depeHInalbHOr0 TOKa HMEET B
o0uxole W JApyrue Ha3BaHuA, Hampumep, Iud@epeHlInanbHbId BBIKIOYATENb,
aBTOMATHUYECKUI BBIKIIIOUATENb TU(PEepeHnanbHOrO TOKa, YCTPOMCTBO 3aIIUTHOTO

OTKJIFOYeHHS. Takke B Pa3IUYHBIX JOKYMEHTAaX BCTPEUAIOTCS pa3Hble aOOpeBHATYPHI
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naHHoro ycrpoiictsa, Hanpumep, AB/IT B 'OCT IEC 61009-1-2020, BAT 8 I'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B [1YD u CII 31-110-2003.

OcHoBHbIMM XapakTepuctukamu Y T sBisitores:

- tun. B 3mannsax moryt npumensatbes YT tuna «A», pearupyronme Kak Ha
MIEPEMEHHbIC, TAK U HA MYJbCUPYIOIIUE TOKH YTeUKH, WK Thna «ACy», pearupyroiiue
TOJBKO HAa IMEPEMEHHBIC TOKU YTEYKHU. VICTOUYHHKOM IMYJIbCUPYIOIIETO TOKA YTEUYKH
MOTYT SIBIIAITbCSI CTHPAJIbHBIE MAIIUHBI C PETYJIATOPAMU CKOPOCTH, PETYIUPYEMbIE
VMCTOYHUKH CBETA, IEPCOHAIBHBIE KOMITBIOTEPHI U JIP.

- HOMHMHAQJIBbHBIA TOK - MaKCUMajbHBIM TOK mpu kotopoMm YT cnoco6GHO
JUIUTEILHO paboTaTh, HE TepsAs CBOKO paboTocrnocoOHOCTh. CTaHIApPTHBIMU,
HamOoJiee 4YacTO HCMOJIb3YEMbIMU 3HAUYEHHUSIMHM HOMHUHaIbHBIX TOKOB YT,
UCIIOJIb3YEMBIX B DJIEKTPOYCTAHOBKAX WJIBIX U OOIIECTBEHHBIX 3aHUM SBIISIFOTCS:
10, 16, 25, 32, 40, 63A;

- nuddepeHuanbHblii TOK — MUHUMAJIBHBIA TOK yTe€4ukd, npu koTopom YT
MPOU3BEACT OTKIIOUEHUE JIeKTpUUecKoi nenu. JuddepeHunaibHbiii TOK — 3TO OJHA
13 IIIaBHBIX Xapakrepuctuk Y T;

- HOMHUHQJIBHOE HANPSDKEHHE — HalpspkeHue cetd npu koropom Y /AT
CIIOCOOHO JITUTENILHO PaboTaTh, HE TEPSAS CBOIO pabOTOCIIOCOOHOCTH;

- poJ1 ToKa (TTOCTOSIHHBIN WJIM TTIEPEMEHHBIN);

- YCJIOBHBI TOK KOPOTKOTO 3aMBbIKAHUA — TOK KOTOPBIA KPaTKOBPEMEHHO
MoxeT Bwiiepxkath YJIT g0 MoMeHTa moka He cpaboTaeT aBTOMATHUYECKUM
BBIKJIFOYATEb, YCTAHOBJIEHHBIN JJISI 3alIUTHI LIENU OT KOPOTKOTO 3aMbIKAHHSI.

Bui6op VT nmpous3BoAUTCS IO CIEAYIOMIMM KPUTEPUSIM:

- 110 HOMUHAJIBHOMY HANpsDKEHUIO U TUIy ceTu. HomuHanpHOE HampsikeHue
YT nomkHO ObITH 00JIBIIE JUO0 paBHO HOMUHAJIBHOMY HAMPSHKEHUIO 3aIUINAEMON
uM 1ienu. s ognodasHoit cetu TpeOyercs aByxnoitocHoe YT, mist TpexdaszHoit
CETH — YETBIPEXITOIIOCHOE;

- 1o HoMuHaNbHOMY TOKY. CornacHo ITYD ucnonszoBanue Y/ T B rpynmoBsix
JUHUSX, HE HUMEIONIMX 3alllUThl OT CBEPXTOKA, 0€3 OTOJHUTEIHLHOTO arapara,
o0ecrneunBaroIIero 3Ty 3alUTy He JfomyckaeTcs. M3 atoro cinenyert, uto nepen YT
JIOJDKEH CTOSITh aBTOMATHMYECKUM BBIKJIIOUATENIb WIJIM JIPYTOW ammapar ¢ GyHKIUeH
3aIATHI OT CBEPXTOKA, IO TOKY KOTOPOTO HEOOXOAMMO BHIOMPATh HOMUHAIBHBINA TOK

VYAT. Ilpu strom HOMuHanbHBIH TOK YT nomkeH ObITH Oonblle MO0 paBeH


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOT'O /IO HETO ammapara 3aliuTbl (ABTOMaTUYECKOTO
BBIKJTIOUATEIS WUIH JIPYTOTo anmapara ¢ (GyHKIIMEH 3alIiThl OT CBEPXTOKA);

- 1o  guddepenmmansHoMy  TOKy.  CTaHIApTHBIMH  BEJIMYHMHAMU
muddepennmanbHoro toka YT sBusrorcs: 6, 10, 30, 100, 300, 500mA. YAT
¢ muddepennmanbHbiM TokoM 100, 300 u 500 MA npuUMEHSIOTCS IS 3aIlUThI
oT moxapoB, ¢ auddepeHmaibHbiMi Tokamu 6, 10, 30 MA - mug 3amuTHI

OT ITOPAKCHUS YCIIOBCKA SJICKTPUUCCKUM TOKOM.

cepus nponssoauTens

HOMUHaNBHBINA TOK -/
\sm-ss ,
HanpsXeHue 50 A i B
T e o cxema
____.—-'lan 30mA s J NOAKNIOYEHUS
anddepeHunansHeli < / o0bo3Ha4eHus

TOK
7
i

YCNOBHBIN TOK 07 u
TMNn Y30

KHOnka «TECT» TeMnepaTypHbIA AManasoH
(ctaHpgapTtHas ot -25 go +40)
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Pucynox 5. Mapkuposka YT
[Tpumensiempie THnsl YT QyHKIIMOHATBEHO OJDKHBI TpeaycMaTpUBATh

BO3MOXKHOCTh MPOBEPKU WX padorocrmocoOHocTH, npoBepka YT (TectupoBanume)

JUISL KUJIBIX OOBEKTOB JIOJDKHA MPOBOJUTHCS HE PEXE OJIHOrO pa3a B TPU MecsIa,
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O dYeM JOJDKHA OBITh 3amuCh B HMHCTPYKIMHM IO SKCIUTyaTalldd TPEANpHUSTHS-
W3TOTOBUTEIIS.

YcranoBka  Y/IT, HEHCTBYHOIIMX  HAa  OTKIIOYEHHWE,  3alpeniacTcs
JJISl DJIEKTPONPUEMHUKOB, OTKIIFOUEHUE KOTOPBIX MOYKET IPUBECTH K OMACHBIM
MOCJEACTBUAM: CO3[JaHHUI0 HEMOCPEACTBEHHOW YrpoO3bl ISl  KU3HU JIFOJEH,
BO3HUKHOBEHUIO B3pPBIBOB, IMOKAPOB U T.II.

JUJIsi caHUTapHO-TEXHUYECKUX KAOWH, BAaHHBIX M JYIIEBBIX PEKOMEHIYETCS
ycta"aBiauBath YJIT ¢ HOMuHATBEHBIM auddepeHITHaTbHBIM OTKIIOYAIONAM TOKOM
no 10 MA, ecnu st HUX BbIJEIEHA OTJENbHASI JUHUS, B OCTAJIbHBIX CIyyasx,
HarpuMep, Mpyu MPUMEHEHUU OAHOW JIMHUM JJIsl CAHUTAPHO-TEXHUYECKOU KaOWHBI,
KYXHU U KOpuaopa, cieayet npumeHath YT ¢ HomuHanbHbIM TuddepeHinaibHbIM
OTKJIFOYAOIIUM TOKOM J10 30 MA.

Jist ogHokBapTupHbIX JoMOB YT ¢ HOMuUHanbHBIM JuddepeHnanTbHbIM
OTKJIFOYAOIIMM TOKOM 110 30 MA peKOMeH1yeTcs MpeaycMaTpUBaTh JJIsl TPYIIIOBBIX
JUHUAW, TUTAONIMX IITENCEIbHbBIE PO3ETKH BHYTPU JOMa, BKJIOYasl I1OJBAJIBI,
BCTPOCHHBIE W TMPUCTPOCHHBIE TAPAXKHU, A TAKIKE B TPYIIOBBIX CETAX, MUTAKOIINAX
BAHHBIC KOMHAThI, JyIIEBbIE MW cayHbl. [l yCTaHABIMBAaEMBbIX CHApPYKHU
HITETICeNbHBIX po3eTOK ycTaHoBka YJIT ¢ HoMuHanmbHbIM auddepeHInanbHbIM
OTKJIIOUArOIUM TOKOM 710 30 MA o0s3aTespHa.

B 3panmsax moryt mpumenarbca Y30 Tuma «Ay», pearupyromme Kak Ha
MEepEMEHHbIE, TaK W Ha MYyJbCUPYIOIIME TOKU MOBpexXAeHUN, win «ACy,
pearupyromme ToJIbKO Ha IIEPEMEHHBIE TOKU YTEUYKHU.

Kax Buano u3 xonctpykuuu YT (ecnu peub uper HE 0 KOMOMHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB M IMpHU JOOOM cXeme ero
MOAKIIOUEHUST  JIOJDKHA ~ OBITh  MpEaycMOTpeHa  oOs3aTelbHAs  yCTaHOBKA
ABTOMAaTUYECKOTO BBIKJIFOUATEIIS, IS 3AIIUATHI, KaK camMou ceTH, Tak U Y [T oT TOKOB
MEePErPy3KU U KOPOTKOTO 3aMbIKAHUSI.

Taxke HeoOxoauma mnepuoauueckas mpoBepka padotocrnocodHocTn Y/IT.
Cranpgapramu [7, 8] ycTaHOBJIEHO TpeOOBaHHE MO HAJUMYHMIO YCTPOMCTBA MPOBEPKHU
paboTocrocoOHOCTH YAT (KHOTIKH). [TpoBepka paboTocrocoOHOCTH
ocymectisiercs HaxkatueM KHonku «TECT». IIpu ee wnaxatum B YT

MCKYCCTBEHHO CO3/1a€TCsl TOK YTEUKHU, YTO JOJKHO IPUBECTH K OTKI0UeHUI0 Y JIT.
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YcrpoiicTBa 321U THI OT AYroBoro npooosi uian uckpenus (Y3 A1I)

JlyroBoil mpoOOH WM HCKPEHHUE — OJUH M3 aBAPUUHBIX IOXKAPOOMACHBIX
PEXKUMOB B DIIEKTPOCETSIX.

B omimume OT KOpPOTKMX 3aMbIKaHWW, BO3HMKAIOIIMM IIPU HCKPOBBIX
U JIYTOBBIX pa3psAax TOK, OTPAaHUYMBAECTCS COIPOTHBIICHHEM HArpy3KH, HA KOTOPBIN
HE pearupyrT aBTOMAaTUYECKHE BBIKJIOYATENN, HO 3a CYET JINTEIBHOIO BPEMEHU
€ro IIPOTEKaHMsl, MOKET IIPOUCXOIUTH BOCIIZIAMEHEHNE N30 1UU IPOBOJA.

OnHOM W3 TJIaBHBIX MNPUYMH HUCKPEHMs SBISETCS OOJBIIOE IEPEXOAHOE
cornporusnenue (BIIC), B oOuxone Ha3bIBaMO€ TaKKE€ «IIOXUM KOHTAaKTOM.
IIpn BIIC Ha mepexone 3JEKTPUYECKOTO TOKAa C OJHOTO NPOBOJHHKA HA APYrou
oOpa3yeTcsi mociiejoBaTelIbHAasl WM NapajulesibHasl 3JEKTpUYecKas Iyra MExXIy
IIPOBOJAAMU WJIM KOHTAKTaAMH.

BIIC d4actro BO3HMKAaeT BCIEACTBUE Je(DEKTOB U  TOBPEKICHUH,
MPOU3OILIEAIINX TPH dKCIUTyaTauuu odopyaoBanus. Hampumep:

- TMOBPEXACHUS HW30JISUMU KalOens TBO3ISMH, IIypyHamMu, 3aKUMaMH WA
IIPY MEXAHUYECKOM BO3JIEUCTBUU APYTUMHU MPEIMETAMU;

- MOBPEKACHUSI U30JISIUU Kabesiel TphI3yHaMu U IOMAIllHUMU )KMBOTHBIMU;

- U3JI0OM Kabesst (MpoBoJia) MpU U3rudax WM MPHU MOCTOSHHBIX MEXaHUYECKUX
BO3JCHCTBUSIX;

- CTapeHue MU30JIALMM, MOBPEKIAEHUS OT BO3ICHCTBHUS TEMIEpaTyphl, BIJIATH,
JIPYTUX pa3pylarimux (HhakTopos;

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

B mnoBpexIE€HHON >KuJe BO3HMKAET Mallblii 3a30p, MpOOMBaeMblil pabouum
HaIpsHKEHUEM, TO3TOMY TOK 10 TAKOMY KaOeIto MpoJI0JKAET MPOTeKaTh, U OCTAETCA
OJIM30K K HOMHUHAJIbHOMY 3HAUEHHUIO, a 3HAYMUT, ABTOMATUYECKHUH BBIKJIIOYATEIH

Ha HErO HE pearupyer.
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o b

Ocnabnentpin MexaHuyeckoe lNepepasneHHbIv HenonHoueHHbii
KOMTaKT nospexaeHue kabenv KOHTaKT

AN oA

Redexr Nospexaenune MexaHuueckoe NospexaeHue CKpyTKa meap 1
xabena rPbIZYHaMK nospexaenue WAK CTapexue ANOMUHK#A
WU30NAUMK W3ONAUMM

PI/ICYHOK 6. Bo3MoxHEbIE IIPUYHUHBI HCKPCHUS B 3JICKTPOIIPOBOAKEC

B 3a30ope BO3HMKaeT AYroBOW paspsil, CONMPOBOKIAIOIIMKCSI HHTCHCUBHBIM
BBIJICJICHUEM TEIlIa, YTO MPUBOJMT K JANTbHEHIIIEMY pa3pyIICHUIO U30JISIIUN KaOels
Y €70 BO3TOPAHUIO.

[Ipy  OGOJBIIOM  MEPEXOJHOM  COMPOTHBICHUM  BO3HUKACT  IMPOIIECC
IUKINYECKOT0 O00pa30BaHUs MW TallleHUs JJICKTPUYECKOW Hyru, MPOUCXOIUT
3HAYUTEJIBHOE W JJIMTEJIBHOE BBIJCJICHUE TEIUIOBOW JHEpruv. Bo3HMKaroT
JUTUTENIbHBIE U YCTOWYWBBIE TEIUIOBBIE PEXKUMBI PAOOTHI AJICKTPUUYECKUX IIETIEH,
BCJICJICTBUE YETrO MPOUCXOAUT pPa3pyIICHUE HU3OJSAIUU W 3alUTHBIX O00O0JIOYEK, a
TAKXK€ MOCJIEAYIOIIEEC BO3TOPAHHUE.

[To mexaHW3My BO3HUKHOBEHMS, PA3IUYaAIOT IMOCIEI0BATEIbHBIM JAyrOBOM

npoOoi, mapaiedbHbIN AyTOBOM Mpo0oil U JyroBoi MpoOOH Ha 3EMITIO.

L (nuHuA)

HATPY3KA

N (HeWTpanb)

PE (3azemneHue)

(EE = B - I " O O O W I O O O W O O W .
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Pucynox 7. MexaHn3M BO3HUKHOBEHHSI TyTOBBIX TIPOOOEB
[Tog mnocnegoBaTeNbHBIM JTYTrOBBIM MPOOOEM MOHUMAETCS AIEKTPUUYECKUIN

npo0oil M30sAMK (UM BO3AYUIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpy3ky uenu, 3ammumaemor Y3JIII. IlocnegoBaTenbHblit 1yroBoil mpoOoi
BO3HUKAET, NPEXJIE BCEro, B PE3yJbTaTe IOBPEKJCHHUS MPOBOJA WIH TMOTEPU
KOHTAaKTa B MOCJEJOBATEILHOCTA C Harpy3koi. B »Tux cnydasx, BeIMYMHA TOKa
MEHBIIIE, YeM pabdOuYuil TOK, ¥ aBTOMATHYCCKHE BBIKITIOYATENIA WJIA BBIKITIOYATEIN
mudpepeHInaTbHOTO TOKA HE CITOCOOHBI ONMPECIUTh HEUCTIPABHOCTh M OTKIIFOUUTH
3AIIMIIAEMYIO LEb.

[TapannenbHbIi AyroBoi MpoOOH - 3TO MPOOOH, TPU KOTOPOM TOK MPOTEKAET
MEXIy aKTHUBHBIMH TPOBOJHHMKAMHU, NapaJyIebHO Ienu Harpy3ku. [Ipoboi
COMPOBOXK/IAETCS TIOSIBJICHUEM AJIEKTPUUECKOM JYyTH, CLIOCOOCTBYIOIIEH 3aMBIKAHUIO
MPOBOJHUKOB. BennunHa Toka mpH MmapamiedbHOM IPo0O0e OMpenessieTcs MOJHBIM
CONPOTHUBJICHUEM LIETIH. B 3aBUCMMOCTH OT TOro, KaKOl HOMUHAJIBHBIA TOK UMEET
aBTOMATUYECKUN BBIKJIIIOYATEINb, MPOUCXOAUT (WJIM HE MPOUCXOIUT) OTKIIOUCHHUE
uenu. [lpum 3arpyOneHHON ycTaBKe TOKa cpalOaTblBaHUA aBTOMATHYECKOIO
BBIKJTIOUATENS OTKJIFOYEHHUE LEMHU NPOUCXOINUT C 33ICPIKKOM.

JlyroBoii mpo06oii Ha 3eMJTt0 — 3TO TPOOOH, TPU KOTOPOM TOK IIPOTEKAET MEKTY
aKTUBHBIM MPOBOJHUKOM U 3eMJIEH B pe3ysibTaTe 3aMbIKaHUsl (Pa3HOrO0 MPOBOJIHUKA
Ha 36MJIIO WJIM Ha 3JIEMEHT JJIEKTPUYECKHU CBSI3aHHBIN C 3EMJIEH.

YcerpolicTBo 3amuThl 0T AyroBoro npooos (Y3/I1) — HOBBIN Kiacc ammapaToB
3alIUThl AJIEKTPUUYECKOW CETH, MPEIHA3HAYEHHBIA, B OTIMYHME OT JAPYIHMX BHUJIOB
ANEKTPUUYECKUX 3alIUT, UCKIIOUUTENBHO JJIs1 MPEAYNPEKICHUS U MPETOTBPALLCHUS
M0’KapoB, BO3HUKAIOIIHMX HU3-3a IyTOBOTO IPO00s (MCKPECHHMS).

HekotopsiMu pa3zpaboTuMkamMu ATHX M3ACIUNA MPUMEHSETCS TakKe TEePMHUH

«YCTPOMCTBO 3alIUThI OT UCKpeHus» (Y3Wc).
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Pucynox 8. [IpuMepsl yCTpOKUCTB 3alIUTHI OT TyTOBOTO MPOOOS pa3IMUHbIX
MIPOU3BOAUTEIIECH

VY311 HOCUT UCKITFOYUTETBLHO TPOTHUBONIOKAPHOE HA3HAYEHHUE.

OcHoBHOMl  3amaueit  Y3/III  sBnsieTcss  CBOEBPEMEHHO  PAacHO3HATH
BO3HMKHOBEHHE  IOKAPOONMACHOTO MCKPEHHS W  OTKJIKOYUTh  3alIMIIAEMYIO
DIEKTPUYECKYIO LEMb.

VY3AII cKOHCTpyupOBaHO TakK, YTOOBI OMNPEACIHUTH TMOSIBIECHUE JTyTOBOTO
(MCKpOBOT0) pa3psiia U IpepBaTh KOHTYp €lI€ Mepe TeM, Kak SHEprus B MecTe
HEHCIIPABHOCTHU JOCTUTHET 3HAYEHUN, BEAYIINX K BOSHUKHOBEHUIO MOXKapa.

V3II obecnieunBaeT aBTOMAaTUYECKYIO JUATHOCTUKY KOHTPOJIUPYEMOM
AIEKTPUYECKOM LENU W TNPU BO3ZHHUKHOBEHWM HCKPEHUs OTKIIOYaeT €€ OT oOIen
MUTAONIEH CETH.

Takum 00pa3zoM, Ledb MPUMEHEHUS ITHX YCTPOMCTB — 3TO MPEIyNpexIeHUE
II0KapOB, BO3HUKAIOLIMX B INOMELICHUAX, 34AHUAX U COOPYXKEHUAX [0 NPUYHUHE
HEUCITPAaBHOCTH 3JIEKTPOOOOPYAOBaHUS, MPOSBISIOUICHCS B BUJIE AYTOBOr0O mMpooos
(MCKpeHwus1).
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bonpmmacTBo  Y3AII ucmonb3yloT CXOXKME NPUHLUIBI  OOHApY>KEHUs
M0’KAPOOIMACHOIO HMCKPEHHS] B CETU. YCTPOWCTBO AHAIM3HPYET COBOKYMHOCTH
MapaMeTpOB TOKAa M HAIPSDIKEHHS] CETH, XAPAKTEPHBIX I UCKPEHUS: BEIUYHUHY,
dbopmy, MOISIPHOCTH, TPOJIOJKUTEILHOCTh M TEMIT CIIEOBAHUS CKAYKOB. DTU CKAUKU
U JaloT uHpopmalmo, oopadaTbiBaeMy0 MOJyJIEM 00paOOTKH CHUTHAJIOB B COCTaBe
VY3II. BennunHa NOJy4eHHOIO CHUTHala CPABHHUBAETCS C 3aJaHHBIM 3HAYEHUEM U
IpU KaXKJIOM MPEBBILIEHUA 3TOr0 3HAYEHHUS MOJAETCS UMITYJIbC PETHMCTPUPYEMbIN
HakonuTeneM. [Ipu HOCTHKEHUMM B HAKOMMUTEJE YCTAHOBIEHHOIO YUCJA MUMITYJIbCOB
3aJIaHHOTO YPOBHA MNOAPAN (OPMHUPYETCS CHUTHAJ, OTKIIOYAIOMIMKM 3alMIlaeMylo
JIMHUIO.

Baxnoit xapakrepuctukorn Y3/III, sABmseTcs mMOMEXO03alMIIEHHOCTh, T.€.
OTCYTCTBUE HEXKeJaTeNbHbIX (JIOKHBIX) cpabaThiBAaHUW TpPU  BKIIOYEHUH B
3alUIIAEMYIO LIETb Pa3IMYHbIX 3JIEKTPOIPUOOPOB, HAIPUMED, MBLIECOCA, UCTOUYHUKA
IIUTAHUSI C OJJIEKTPOHHOM KOMMYTAllMEW, JABUraTesid KOHIACHCATOPHOIO IIyCKa,
AJIEKTPOHHBIX PETYJIATOPOB (TUPUCTOPHOIO THUIIA) CUJIBI CBETA, (PIYyOPECLEHTHBIX U
TaJOr€HOBBIX JIAMI, & TAK)K€ «HOPMAJIBbHO HMCKPSAIIMX» PYUYHBIX AJIEKTPOOBITOBBIX
WHCTPYMEHTOB C JBUTATEJISIMU KOJJIEKTOPHOTO THUIIA UCKPEHHE B KOTOPBIX SIBIISETCS
JOIYCTUMBIM, HAIPUMEDP JPEJIb.

CTOUT OTMETUTB, YTO OTACIIBHBIE 3JIEKTPUUYECKUE YCTPOMCTBA CaMH MOTYT
IeHEpUPOBATh BBICOKOYACTOTHBIE W CPEAHEYACTOTHBIE INOMEXH, KOTOpbIE OYAyT
pacrio3HaBatbesl Y3/III kak wcrouyHuMk wuckpeHus. Hanpumep, THpUCTOpHBIE
perynaropel ¢ (ha3oBbIM yIpaBjieHUEM 0€3 TOMEXOMOABISIONUX (PUIBTPOB;
pa3au4HbIE YCTPOMCTBA, F'€HEPUPYIOIINE BBICOKOYACTOTHBIE MTOMEXH IOBBIIIEHHOIO
YPOBHsI, CYLIECTBEHHO NPEBBIIIANIINE HOPMBI Ha NomexosMmuccuro. [lpn Hanuumun
NEPEYUCIICHHBIX YCTPOMCTB, MPUXOAMUTCA JIMOO OTKa3bIBaTbCcsl OT MPUMEHEHUS
VY311, yBenuuuBas pucKU BO3rOpaHUW OT MCKpeHus, ubo orkimoudars Y 3T Ha
BpEMs UCIIOJIb30BaHUS YCTPOUCTB, SIBISIOIIUXCS T€HEPATOPAMU BHICOKOYACTOTHBIX U
CPEIHEYaCTOTHBIX MIOMEX.

OcHoBHbIMU XapakTepuctukamu Y311 siBnstoTes:

- HOMHUHAQJIBHBIA TOK — MaKCUMalbHBIA TOK mpu kotopoMm Y3/IIT croco6HO
JUIMTEILHO paboTaTth, HE Tepsis CBOKO paboToCmocoOHOCTh. B ocHOBHOM

BBIITYCKAIOTCA B IIATH MOJII/I(l)I/IKaL[I/IHX, B 3aBUCHUMOCTH OT HOMHHAJBHOT'O TOKaA: 16,

25,32,40, 63A;
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- HOMUHAJBHOE HANpsIKEHHE — HampsbDKeHWe ceth npu kortopom Y3/
CIIOCOOHO JITUTEIBHO PaboTaTh, HE TEPSS CBOIO pabOTOCIIOCOOHOCTH;

- YCJOBHBIH TOK KOPOTKOTO 3aMBIKaHUSI — TOK KOTOPBIH KpaTKOBPEMEHHO
MokeT Bbiepkath Y3/Il 10 MomeHTa TOoka HE CpaboTaeT aBTOMATHYCCKHUN

BBIKJIIOYATCIIb, YCTaHOBHCHHLIﬁ JJIA 3allIUTHI OCIIM OT KOPOTKOI'O 3aMBIKAHUAI.
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1 — uzroToBUTENB; 2 — MOJIETH; 3 — HOMUHAIBHOE HAMPsDKEHHUE; 4 — 4acTOTa; 5 — HOMUHAIBHBIN
TOK; 6 — YCJIIOBHBIN TOK KOPOTKOTO 3aMBbIKaHUs; 7 — CXeMa MOJKITIOYCHUS; 8 — CXeMa MHIUKAIUN

COCTOSIHUS TpubOpa

Pucynok 9. [Ipumep mapkuposku Y3/II1

Boe16op Y31 npon3BoauTcs O CAEAYIOMIUM KPUTEPHUSIM:

- 10 HOMUHAJIbHOMY HanpspbkeHuto. HomunansHoe Hanpsikenne Y 3111 nomkHO
OBITH OOJIBITIE TMOO PAaBHO HOMUHAJIBHOMY HANPSHKCHUIO 3aIUIIIAEMON UM 1ICTIH;

- MO0 HOMMHaJbHOMY TOKYy. Y3JII He 3amuimaeT 3JIEKTPUUYECKYIO CETh
OT MEPETPy3KH M TOKOB KOPOTKOro 3ambikaHus. [loatomy mepen Y3II nomxen
CTOSITh ABTOMATHUYECKUM BBIKIIOYATENIb WM JPYrod ammapar ¢ (PyHKIUEH 3alluThl
OT CBEPXTOKA IO TOKY KOTOPOTO HEOOXOAMMO BBHIOMPATh HOMUHANBHBIN TOK Y3/II1.
I[Ipu »roM HoMmHaNbHBIM TOK Y3JII momwken ObITH OonbIlie MO0 paBeH
HOMHHAJIBHOMY TOKY YCTaHOBJIEHHOT'O /IO HETO ammapara 3alluTbl (ABTOMAaTUYECKOTO
BBIKJIFOYATEJISl WJIM IPYTOro amnmapara ¢ QyHKIMeH 3aiIuThl OT CBEPXTOKA).

Taxoxe nipu Be1ioope Y3/II ciienyer oOparuTh BHUMaHUE HA HATMYUE PYHKIUU

MIPOBEPKH PabOTOCTIOCOOHOCTH yCTpoicTBa. HekoTophie MPOM3BOIUTENHN OCHAIIAIOT
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V31T kHONIKOW NpOBEPKH, OTAEIbHBIE IPOU3BOJUTENH B KOMIUIEKTE C YCTPOWCTBOM
IIOCTaBIAIOT CPEACTBO KOHTPOJS B BHJAE ABTOHOMHOM BWIKH, IIO3BOJISIOLIECH
UMUTHPOBATh MCKPOBBIE pa3psiibl, U TakuM OO0pa3oM OCYUIECTBJIATH KOHTPOJIb
(YHKIIMOHUPOBAHUS W3JEIUS U ONPEJEICHUE 30HBl €ro JCHCTBUS, YTO SIBIISETCS

HCCOMHCHHBIM IIPCUMYIICCTBOM TAKHX allllIapaTOB.

Pucynoxk 10.IIpumep Y3 I B KOMIUIEKTE CO CPEACTBOM KOHTPOJISI 30HBI
(YyHKIHOHUPOBAHUS

VYceranoBka Y3/III B rpynmoBbIX CETSX MUTAHUS CHCTEM IMPOTHUBOIOXKAPHOMN
3aIUTBl U B 3JIEKTPOYCTAHOBKAX MEIMIIMHCKOTO Ha3HAYCHUSs, MOJIEP KUBAIOIINX
KU3HEIEATEIbHOCTh OOJBHBIX, HE 0MYCKAETCA.

VY3AII saBnsiercs e€mie OJHUM BUJIOM 3allUThl DJICKTPUUECKUX IICTICH.
OHo He 3aMeHsieT co0O0M apyrue amnmapathl 3alUThl U HE OTMEHSIET HEOOXOAUMOCTU
MPUMEHEHUS B AJIEKTPUUYECKUX LIEMSAX aBTOMATUYECKUX BBIKIIOYATENIECH U YCTPOUCTB
3aIIUTHOTO OTKJIIoUeHUS AU PEepeHIInaTIbLHOTO TOKA.

VY3AII pexoMeHnyeTcs YCTaHABIMBATH B OTHAEIBHBIX TIPYIIIOBBIX JIMHUAX
MUATAHUSI OCBEIICHUSI M IITENCENbHBIX PO3ETOK MOCJE JIPYTrUX amnmnapaToB 3alllUThI
(AB, YIT).

VYcranoska Y311 3anpemiaercst B IUHUSIX CUCTEM MPOTUBOIIOKAPHOU 3allIUTHI,
a TaKXe DJICKTPONMPUEMHHUKOB, OTKIIFOYEHUE KOTOPHIX MOXKET MPUBECTH K OIMACHBIM
MOCJIEICTBUSIM:  CO3/IaHUI0  HEMOCPEACTBEHHOM yrpo3bl Il  JKM3HU  JIIOJIEH,

BO3HHUKHOBCHHUIO B3PBIBOB, ITOKApPOB U T.I.
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YcrpoiicTBa 3amuThI 0T nepeHanpsixenus cetu (Y3II)

[lepenaapl HANPSKEHUS B AJIEKTPUYECKOM CETH SBIISIOTCS OJHOM U3 OCHOBHBIX
NPUYUH BBIXOJIA M3 CTPOS AJIEKTPUUECKUX MPUOOPOB, MPUBOASIIMX B OTIEIBHBIX
ciydqasx K moxapy. OcoOeHHO OCTpO BONPOC 3alUTHI  BIEKTPONPHOOPOB
OT TIEpPEenajoB HANPSHKEHUS CTOUT B JKWIBIX MHOTOKBAPTHUPHBIX JIOMax CTapou
MOCTPOMKH, a TaK K€ YACTHBIX JKUJIBIX JOMaX MOJKIIOYEHHBIX K CTapbIM JUHUSM
AJIEKTpoIepeaay.

VYCTpoiCTBO 3alllUTBl OT NEPEHANPSKEHUS] WU pelie HANpsKEHUS — 3TO
ammapar  3allluThl, OCYIIECTBISIONIMI  HENPEPBHIBHBI  KOHTPOJIb  BEJIMYUHBI
HaIMpsDKEHUST MUTAIONIEH CETH C IEJIbI0 O0eCleueHMs] OTKIIOUYEHHUSI Harpy3Kud B

ClIy4ac BbIXOJa 3HAYCHUA HAIIPAKCHUA 3a YCTAHOBJICHHBIC ITPUACIIBI.

Pucynok 11. [IpuMepb! yCTpOKCTB 3aIUTHI OT NEPEHANPSKEHUS PA3JIMYHBIX
MPOU3BOAUTEIIEH

Haznauenne Y3II 3akmrodaeTcs B 3amuTe  AJIEKTPOOOOPYIOBAHUS
OT IMEPEenagoB HAIPSHKEHUS CETH KOTOPbIE MOTYT BO3HUKHYTH B CIEACTBUE
pa3nTuYHBIX (PAaKTOPOB TAKUX KaK OOPHIB HYJIS, TTepekoc (a3 u T.1.

Kak npasuno, Y3II cocTouT M3 ABYX OCHOBHBIX OJIOKOB: M3MEPUTEIBHOTO
Y UCTHIOJIHUTEIBHOTO.

[Ipu nomaue wa VYJIII HanpspkeHUS W3MEPUTEIBHBIM OJOK OMpenesseT
ero BeJM4uHy. Eciin M3MepeHHOe 3HAaYCHHE HANPSIKECHUS JIEKTPOCETH HE BBIXOAUT

3a YCTaHOBJICHHBIN B HACTPOMKaX JHMAMa30H 3HAYCHU U3MEPUTEIbHBIN OJIOK TT0/1aeT
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CUTHAJI Ha HWCIIOJHMUTENBbHBIA OJIOK (pesie) KOTOpPBIA 3aMBIKA€T CHJIOBOM KOHTAaKT,
BKJIFOYAsi TEM CaAMbIM Harpy3Ky B CETb.

Takum o0pazom, Y/III ocymiecTBiasieT HENPEPBIBHBIN KOHTPOJIb HANPSKEHUS
ANEKTpOCETU. B ciydae CHMKEHUA HANPSKEHUS HUXKE YCTAHOBJIEHHOIO MOpOTra
VI TIOBBILIEHUS BBIIIE YCTAHOBJICHHOTO B HACTPOMKAX MOpOra U3MEpPUTEIbHBINA OJIOK
MTHOBEHHO TIOJIa€T CUTHAJl Ha UCHOJHUTENbHBI MeXaHu3M (pese) KOTOPbIU
OTKJIIOYAET JJEKTPOYCTAaHOBKY OT ceTh. [locime BOCCTAHOBIIEHMS 3HA4YCHUS
HalpsDKeHUs 10 JIONYCTHMOTO  3HAY€HHMs, HW3MEPUTENbHBIA  OJOK  uepes
YCTAaHOBJIICHHYIO B  HACTPOMKAaX  BBIAEPKKY BPEMEHM  IOJAET  CHUTHAI
Ha UCIOJIHUTEIbHBIN MEXaHU3M, KOTOPBIM BHOBb BKIIFOUAET HAIPY3KY.

Cy1iecTByIOT CIIEIYIOIIME TUIIBI PEJIE HANIPSYKEHU:

-110 TUILY JIEKTPOCETU: OJHO(Aa3HbIE U TpeX(Pa3HbIE;

-110 C0oCcO0y YCTaHOBKHM: CTallMOHApHbIe U nepeHocHble. [Ipu ycranoBke Y3II
BO BBOJHOM D3JIEKTPOILIUTKE OOECHEeuMBAETCs 3alluTa BCEH 3JEKTPOCETH M BCEX
ANEKTPONPUOOPOB, MOAKIIOYEHHBIX K Hel. [lepenocHbie Y3II mpuMeHstoTcs, Koraa
€ro YyCTaHOBKa B IIHUTKE 3aTpyJHEHa WIM HEO0OXOJUMO O0O0eCIeYuTh O0COObIe
HACTPOMKHU MO HAPSHKEHUIO CETH JIJIs1 KOHKPETHOTO 3JIEKTPOOOOPYAOBAHUS.

B Hacrosimee Bpems CyLIECTBYIOT YCTPOMCTBA 3aIUTHI OT NEPEHANPSIKEHUS C
KOMOMHHMPOBAHHON 3alllUTOM, TaK Ha3bIBa€MbIE€ BOJIbT-aMIEpPHBIE peie, KOTOphIe
KOHTPOJUPYIOT KPOME HANpsDKEHUsS! CETH, €€ U TOK B CETH, 3alluiasi TEM CaMbIM
CeTh, KaK OT MEPENajioB HAMPSIKEHUSA, TaK U OT MEPErpy3KH, T.€. JOMOIHUTEIHHO
BBITNIOJIHAET (DYHKIIMIO OTPAHUYUTEINSI MOUTHOCTH.

Heo0Oxoaumo 3HaTh, 4TO BOJIBT-aMIIEPHOE pelie HE 00ECIeUnBaEeT 3allUuTy CETH
OT KOPOTKOIO 3aMbIKaHUSi U HE MOXET 3aMEHUTh COOON aBTOMATUYECKUI
BBIKJIFOUYATEb.

Baxnoit xapakrepuctukoit Y311 siBisieTcss HOMHUHAIBHBIN TOK.

HomunanbHbii TOK — 3TO TOK, KOoTOphii Y3II cnocoOHO mpomyckaTh 4epe3
ceds1 B TEYEHUE [JIMTEIBHOIO BPEMEHUM COXpaHssi TMpU ITOM  CBOIO
paborocniocoOHOCTh. CTaHIAapTHBIMU, HauOOJIEe PACIPOCTPAHEHHBIMU 3HAUYCHUSIMHU
HoMuHaJIbHOTO ToKa Y3II sBasgrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunaneheiii Toxk Y3II onpeaensieTcss Mo cyMMapHOMY TOKY Harpy3kKu WJd
MOIIHOCTH BCEX 3JIEKTPONPUOOPOB, MOJKIOYAEMbIX B 3aIIUIIAEMYIO CETh.

[TonyuuB paccunTaHHOe 3HaueHUE TOKa, BbIOMpaem Y3II ¢ Ommkaimmm

OOJIBIINM CTaHAAPTHBIM 3HAYCHUECM HOMHWHAJIBHOI'O TOKA.
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HeoOxomumo yuuteiBaTh, 4To Y3Il HEe 3amuIaeT 3J€KTPOCETh OT TOKOB
NEeperpy3ku M TOKa KOPOTKOIO 3aMblKaHHs, Mo3ToMy camo Y3II m0mKHO ObITh
3AIMILEHO OT HUX YCTAHOBJICHHBIM IIOCJIEJOBATEIBHO C HHUM aBTOMATHUYECKHM
BbIKIItouareneM. [loatomy HomuHabHBIA TOK Y311 HEOOXOAUMO MPUHUMATH UCXOS
13 HOMHHAQJIBHOTO TOKa aBTOMAaTUYECKOTO BBIKIIIOYaTess. [Ipu 3ToM HOMUHAIBHBIN
ToK Y3II nomkeH ObITh OOJbIIE WIM PaBEH HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOTO
J10 HETO aBTOMAaTUYECKOTO BBIKIKOYATEII.

VY311 MOTYyT UMETBH HECKOJIBKO HACTPOEK:

- ycraHoBKa mopora cpabateiBanus Y3II mo MakcuMaabHOMY 3HAYCHHUIO
HanpsbkeHnss (Umax) - ycTaHaBIMBaeT MaKCUMAIBHO JIONMYCTUMOE 3HAuYCHHE
HaIIPSDKEHUST  DJIEKTPOCETH, TNPEBBIIIEHUE KOTOPOIO NPUBEAET K OTKIHOYEHUIO
HarpysKu;

- ycTaHOBKa mnopora cpabarbiBanuss Y3l 1Mo MHMHHMaabHOMY 3HAYEHMIO
HanpspkeHuss (Umin) - ycTaHaBIMBaeT MHUHHUMAJIbHO JOIYCTUMOE 3HAa4YeHHE
HaIIpSDKEHUST  DJIEKTPOCETH, CHM)KCHUE HANPSOKEHHs HWKE JAaHHOTO 3HAYEHUs
IIPUBENIET K OTKIIOUYECHHIO HATPY3KH;

- YCTaHOBKA BPEMEHHU 3aJEP>KKM BKIIOUEHUS — BpeMs, dyepe3 kortopoe Y3II,
IIOCJIE OTKJIIOYEHHUSI HATPY3KH, IIOBTOPHO €€ BKJIFOYUT IIPU BOCCTAHOBIICHUH 3HAYEHUS
HaIlpsDKEHMST CETH B YCTAHOBJICHHBIX Ipenesax. Bpems 3amepKKu BKIIOYEHHUS

AIEKTPONPUOOPOB BHIOUPAETCS B COOTBETCTBUH C PYKOBOJICTBOM TI0 SKCILTyaTaIlHH.
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Hazmsarop S om0 -
INOOKJIIOYeHHuA

BHJIOYeHHAA

: 2208 4 4 5 5 @ TIMTAHHUA peie.
HATPY3KH.
17 Ll g £S5
Brixmouare s KOHTpOIA (> PH-113 7 KBT E‘O!g% ‘\

MAaKCHMAaJIBHOI'O HAIIpAXKeHHA.

Tpexpaspaxmsrnt
Brixmouarens korTpona HHIHKATOP.

MHHHAMAJBHOI'O HAIIPAXKEeHHA.

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

Perynarop samepxxnm Perynarop maxcuMaasHOTO
BpeMeHH aBTOMATHIEeCKOI'o 230 HaOpAKeHHAA OTKIIIOYeHUA.
BRJIIOYEHHA IIOCJIe AaBAPHH. 220

— =
5

Perynsrrop MHHHMAJIBHOI'O
HaIpAXeHHA OTKJIIYeHHA.

Kaeyyer mogkmogenna
HarpysKn

Pucynox 12. [Ipumep MapKUpOBKH YCTPOMCTBA 3alIUThI OT NEpEHANPSKEHU (pelie
HaIPSHKEHUS )
KonnuecTBo u crmocoObl HACTPOWKH MOTYT OBITh Pa3INYHbI I Pa3HbIX THIIOB

V3II. O6wuno, HacTpoiika Y3II ocymecTBiaseTcss ¢ TOMOIIBIO ITOBOPOTHBIX
pPEeryJIMpOBOYHBIX PYUEK.

CpaBHeHHE alapaToB 3allUThl JJIEKTPUUYECKOM CETH MO OTKJIHOYAIOIIeH
CITIOCOOHOCTH

Paccmotpum pasnuily B paboTe M BO3MOKHOCTSX OTKJIIOUEHUS Pa3TUYHBIX
anmnaparoB 3allUThl 3JIEKTPUYECKUX Leneil. B HacTosiee BpeMs, €CTb MHOIO
KOMOMHUPOBAHHBIX YCTPOUCTB 3aIIUTHI AJIEKTPUUECKUX CETEH, T.€. COBMENIAIOIINX B
ceOe HECKOJIBKO 3alIUTHBIX (DYHKIIMNA. 3/1€Ch MBI paCCMOTPUM HE KOMOWHUPOBAHHbBIC
anrmapathl 3allUThI, BBITIOJIHSIONINE TOJIBKO OAHY (QYHKIIUIO.

[IprunHaMu MOXKapoB OT AJIEKTPOYCTAHOBOK MOTYT SIBIATHCS: KOPOTKOE
3aMbIKaHWE, TIeperpy3ka, TOKH yTE€UKH, JYroBble TpoOou  (MCKpEHHE),
nepeHanpsoKeHue.

JIns  3amuThl  DJIEKTPUYECKUX CEeTel, B HACTOAIIEEe BpeMsl, SBISIOTCS
o0s3arenbHBIMU K TTpuMeHeHnto AB u V]IT. OTu anmapatsbl 3apekoMeHI0BaIu ceost
KaKk HajexkHble U d(PQPEeKTHBHBIE CPEACTBA  MPEAOTBPAIIECHUS  IOXKAPOB
OT 3JIEKTPOYCTAHOBOK.

AB 3ammumiaer 53JIEKTPUYECKYIO CeThb OT TOKOB KOPOTKOIO 3aMBIKaHUS

Y TIEPErpy30K IEKTPUUECKON CETH.
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VAT 3ammmaer dJIEKTPUYECKYK0 CeTb OT II0XKapoB B pPE3yJIbTaTe
BO3HUKHOBEHUS TOKOB YTEUKHU.

CrenyeT OTMETHUTB, UTO B HACTOSIIEE BPEMS 3alIUTy OT MHOTHX HETaTHBHBIX
(GakTopoB, BBI3BIBAIOIIMX  BO3TOpaHUE B  JJIEKTPUUYECKUX  CETAX, BMECTE
c npuMmenenueM AB u Y/IT, oTuactu pemaroT OpraHu3aliiOHHBIMU MEPOIIPUATUAMU,
MPOU3BOAMMBIMU HA ATAIE€ MPOECKTUPOBAHUS ICKTPUUECKUX CETEU, TPU UX MOHTAXKE
U MpHU IKCIUTyaTaluu. Vcronas3yloTcst Takue Mephl, Kak 3a3eMIICHHUE, YKIIaJKa Kades
B KOopoOa, YBEIMYEHUE PACCTOSHUA MEXKIY MPOBOJHUKAMH, TPUMEHEHUE
CHEIUATBHBIX COCAUHUTENBHBIX YCTPOUCTB (KJIEMMHBIX KOpPOOOK u Ap.) U T.A. s
3alIUTBl OT NEPErpy30K MNPOU3BOAAT IPABUIIBHBIA PACUET INIEKTPUUECKUX CETEH
Y Harpy3KH.

Onnako AB u Y/IT uzHauanbHO HE OBLIM NPEAHA3HAYEHBI JIJISl PACIIO3HABAHUS
VICKPEHHUS U OTKJIFOUEHUs LENH B ClIydae €ro nosiBiicHus1. VMickpenue He pacno3HaeTcs
AB nnmu YT, NOCKOIBKY NPU UCKPEHUHU HE MPOUCXOAUT HU YBEIUUYEHUE CPETHETO
3HAYEHHUs TOKA B LIETIH, HU €r0 YTEUYKa Ha 3€MIIIO.

[Ipy moOcCmemOBaTENLHOM HCKPEHHHM TIIOJHOE COIMPOTUBIICHUE «IJIOXOTO
KOHTAKTa» YMEHBIIIACT TOK HArPY3KU U JCPKUT ITOT TOK HUKE MOPOTa OTKIIOUYCHUS
AB. COOTBETCTBEHHO, 3TH CPEACTBA 3AIIUTHI OT HETaTUBHOIO JEUCTBUS BBICOKOTO
3HaueHUA TOKa He cpabarbiBaioT. [lpu mapamwieabHOM HCKpPeHHH Mexay ¢azon
U HEUTpaJbHBIM MPOBOAOM TOK OIPAHUYEH [IOJIHBIM COIMPOTUBICHUEM LIEMH
u cpabarsiBanue AB u Y]IT 3aBUCUT OT CTENEHU MCKPEHUS, OJTHAKO B MOJHOU Mepe
HE TapaHTUPYETCHL.

COOTBETCTBEHHO, PEIICHUE 3a7a4Md PACIIO3HABAHUS UCKPEHUSI U 00eCTIeueHUs
3alllMTHl OT TOXKapOB, BBI3BAHHBIX HCKPEHUEM, JOHKHO 00ECTeunBaThCS HOBBIM
TUTIOM YCTPOWCTB, (PYHKIIMOHAJIBHO U TEXHUYECKH OPUEHTUPOBAHHBIMH Ha TaKYIO
3agauy. Takum yctpoiictBom siBisiercst Y 311

V3II 3amuiaer 3JA€KTPUYECKYH0 CETh OT IOXKapOOMAaCHOTO MPOSBICHUS
JyTOBOTO TIPOOOST (MCKPEHMS).

Eme omgaum  QakropoM, KOTOPBI MOXKET TPUBECTH K  TOXKAPY
OT DJEKTPOYCTAHOBOK, SIBJISIFOTCS KOJEOAHWS HAMPSHKCHUS DJICKTPUUYECKOW CETH.
[Tprdem, OMMAaCHOCTh MOKET HECTU KAK MOBBIIICHHOE HAMPSIKECHUE, TAK U TIOHUKEHUE
HanpsHKEHUS.

AB, VT, Y311 He 3amuImaroT 3JIEKTPUUECKYIO CETh OT OMACHBIX KoJieOaHUI

HaIpsDKEHUS CETH. DTy 3a/1ady BeInoaHseT Y 311.
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V3II 3amuimaeT 3AeKTPUUECKYI0 CeTh OT KOJeOaHWW HampsDKEHUs, KOTOpbIe

MOTYT MPUBECTH K BBIXOY U3 CTPOS IEKTPONPUOOPOB U UX BO3TOPAHHUIO.

(I)yHKIII/IOHaJ'IbHI)Ie BO3MOKHOCTH anmapatroB 3alUTBI JJIEKTPHYCCKHX

CeTell.

Tabauna 2

(DYHKLII/IOHaJ'IBHBIe BO3MOHOCTH aIlIapaToB 3alIUTHI SJICKTPUICCKUX ceTen

AnnapaT 3alllUThI

Yerpoiicrso YcrpoiicTBo
ABapuiiHbI# . YCTpoiicTBO 3a1IUTHI 3allIUTBI OT p
P— ABTOMATHYECKUH 3aIIMUTHI OT
P nuddepeHuATBLHOTO AYIroBOIro
BbIKJIIOYaTeIb (AB) nepeHanpsKeHust
Toka (YAT) npooost (V31T
(Y341)
He
KopoTtkoe Oo0ecneunBaer He oGecnieunBaer He o6ecnieunBaet
3aMbIKaHUE 3aLUT 3alUT obecreumBact 3aIUT
y Y 3alIATY y
He
O0ecneunBaer He oGecnieunBaer He oGecneunBaer
[Teperpyska S — obecrieunBaeT samT
y Y 3aIUTY y
He
He oGecneunBaer O0ecneunBaer He obGecrieunBaer
YTeuka Toka — U obecrnieunBaeT —
Y ity 3alIATY Y
Hyrosoit
npoOoit He obecnieunBaet He o6ecnieunBaet OobecneunBae | He oGecrieunBaer
nocjueoBare 3aIUTy 3aIIUTy T 3aLIUTY 3aIIUTy
JIbHBIN
He B nmosiHOM Mepe
Jlyrosoit o0ecrnieunBaeT 3aluTy.
po0oii MosxeT cpaboTaTh He oGecnieunBaer ObecneunBae | He oOecnieunBaer
napajuIeIbHBbI CJIMILIKOM TO3/IHO 3aLUTY T 3aIUTY 3alIUTy
i (pu orpaHUYEHHOM
toke K3)
He B nonnoit mepe He B nmonnHoi Mepe
. o0ecreyrBaeT 3aluTy. obecrieunBaeT
Jlyrosoi
10060i Mosxer cpaboTath 3aIIUTY. O6ecneunBae | He oOecnieunBaer
Hap36MJ'IIO CJIMIIKOM TIO3/IHO Moxer He cpaboTaTh T 3aIUTY 3aIIUTy
(pu orpaHUYEHHOM (Ipu UMITYIECHOM
Toke K3) XapaKkTepe UCKPEHNUs)
He
IIepenansl He o6ecnieunBaet He o6ecnieunBaet O0ecneunBaer
HaIPSDKCHUS 3alUT 3aIuUT obecnetnsact 3alMT
P y y samuTy y

U3 Ta6J'H/II_II)I 2 BHUAHO, 4YTO HHM OAHWH M3 allllapaTOB 3allWMTbl HC 3alUIIACT

AIIEKTPUUYECKYIO CE€Th OT BCEX BO3MOXKHBIX aBaApUMHBIX PEXUMOB. [[1s1 obecrieueHus
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MaKCUMaJbHOW 3allMThl DJIEKTPUUYECKOHM CeTH IIe1ecO00pa3HO  HCIIOJIb30BATh
anmapaTel  3allUThI, paboTaromme Ha OOHapyXeHHE pa3HbIX MPU3HAKOB
HEUCIIPAaBHOCTH JIEKTPUYECKOM CETH.

[Tpumenenue Y3/I1 u Y3II He oTMEHsIET HEOOXOIUMOCTH UCIIOIb30BaHusI AB
u YIT.

Takum oOpa3om, eciii paccMOTPeTh BapHaHT HCIIOJIB30BAHUSA BCEX BHUJIOB
3aIUTHI AJIEKTPUUECKON CETU OTIAEIBHBIMH YCTPONUCTBAMHU (BBINOJHSAIOMIKUMH TOJIBKO
OJHY (PYHKIIMIO), TO HEOOXOIMMO YCTAaHOBHUTH UETHIPE PA3HBIX amrmapaTa 3allUThl:
AB, YAT, Y3111, Y3II.

B Hacrosiniee Bpemsi pacrpocTpaHeHbl KOMOMHUPOBAHHBIE alapaThl 3alUThl,
KOTOpbIE OOBEOUHSIOT B OJHOM KOpPIIyc€ HECKOJIbKO YycTpoiicTB. Hampumep,
mu(pepeHranbHble aBTOMATHI, KOTOPbIe OOBEAUHSAIOT (DYHKIIMM aBTOMATUYECKOIO
BBIKJIFOUATEISA " YCTPOMCTBA 3aIUATHI auQepeHnaIbHOro TOKA.
KoMOuHupoBaHHBIE YCTpPOWCTBA TMO3BOJISIIOT ONTUMHU3UPOBAaTH U YIPOCTUTH
IIPOEKTUPOBAHUE U MOHTAX JIEKTPUYECKUX IIIUTKOB.

TepmouHaINKATOPHI

OnHon u3 HauOoJee PacIpOCTPaHEHHBIX IIPUYUH II0KapoB
OT DJIEKTPOYCTAHOBOK SIBJISIETCSL IIEPErPeB KOHTAKTHBIX COCAUHEHUW W JAPYIruX
aneMeHTOB. IlokapoomacHble peXUMbl  BO3HUKAIOT — BCIEACTBUE  OOJBIIOrO
IIEPEXOTHOTO COIPOTUBIICHHUS, a TAKIKE IIEPErPY30K.

TepMOMHAMKATOPHBIE MaTepHaibl NPEAHA3HAYEHBI I BHU3YAIBHOTO WIIH
¢dororpauyeckoro KOHTPOJISI M HU3MEpPEHUs TEeMIIepaTypbl, T.€. PpPe3yJbTaTbl
WU3MEPEHUN MOYKHO NIPEACTABUTh B BU3YAIN3UPOBAHHOM BHUJIE.

I[Ipy AOOCTMXKEHMM MaKCUMAJIIBHOM TEMIIEpaTypbl TEPMOWHIWKATOPHBIN
MaTepHal pacIulaBisieTcsl K HEOOpaTUMO MEHSIET CBOU LIBET.

TepMonHAMKATOpPHI MOXHO HCIOJNB30BaTh KakK JIOKa3aTelbCTBO (hakTa
JOCTUKEHHUSI  ONPEINEICHHOM MAKCUMAJIBHOW TeMmIepaTypbl, T.K. PE3YJIbTaThbl
U3MEPEHHUS SIBIISIFOTCSI HEOOPATUMBIMHU.

Meron wW3MepeHHs TEMIIEpaTypbl C [OMOLIBIO  TEPMOMHIMKATOPHBIX
MaTEepUAJIOB OTJIAYACTCS IPOCTOTOM, 3KOHOMUYHOCTBIO, MajOM TPYHLOEMKOCTHIO,
BO3MOYKHOCTBIO ONEPATUBHOTO TMOJIYYEHHMsS] JOCTAaTOYHO MOJHOW HH(pOpManuu
O TEIUIOBOM PEXHUME JIEMEHTOB AJIEKTPOOOOPYI0BAHUSI.

TepMOMHAMKATOPBI HMMEKOT HECKOJIBKO HCIOJHEHUN: TEPMOUHAUKATOPHBIE

HAKJICHKH ¥ TEPMOMHINKATOPHBIE KPACKHU.
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KoHTpacTHOCTh 1IBETOBOrO mepexojaa OO0ecreyrBaeT JErkoe pacro3HaBaHHE
ABAPUIHOIO MEPETPEBA.

TepMOMHAUKATOPBI COXPAHSIOT CBOM I[BET M MAPKUPOBKY Ha MPOTSKEHUU
BCET'0 CPOKa CITYXkOBI.

TepMouHIUKATOpHBIE ~ HAKJICHKA  MPEICTaBISAIOT  COOOM  MOMJIOXKKY
Ha CAMOKJICSIIEHCS OCHOBE C HAHECEHHBIM TEPMOUHIMKATOPHBIM ITOKPBITHEM.
MartepuanioM MOMJIOKKA MOTYT ObITh Oymara, ¢oyibra WUid TMOJMMEpHas IUICHKA.
Jnsa nmpenoxpaHeHuss TEPMOMHAMKATOPHOTO MOKPBITHUS OT BHEIIHHMX BO3JCHCTBUU
MTOBEPXHOCTh M3JIENINS MOKPBIBAIOT 3aIUTHOM IJIEHKOM.

[Ipu mocTmxeHUM 3aJaHHOW TEeMITepaTypbl HHIMKATOP HEOOpaTUMO MEHSET
CBOM 1IBET.

TepMouHIUKATOPHBIE HAKJIEHKH MOTYT OBITh Pa3IMYHOTO pasMepa u (HOpMBI,
B 3aBUCHUMOCTH OT 3aJ]ladll UMETh Pa3HbId MOpPOT cpabaThiBaHMs, UMETh HECKOJIBKO
TEPMOYYBCTBUTEJILHBIX METOK C Pa3HbIM MPEEIOM CpadaThIBaHUSI.

TepMouHIUKATOPHBIE HAKIEHKH MOTYT OBITh OJTHOMO3UIIMOHHBIMHU, T.€. UMEIOT
OJHY HWHIUKAIMOHHYK) METKY W MHOTIONO3WIIMOHHBIMM — HMMEIOIIAE HECKOIBKO
WH/IMKAIIMOHHBIX METOK, HACTPOEHHBIX HA pa3HbIE TEMIIEPATYPHI.
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Pucynok 13. IIpuMepbl TEPMOMHANKATOPHBIX HAKIIEEK PA3IUYHBIX
MIPOU3BOAUTENIEN

[IpuMmeHeHne OAHOMO3UIIMOHHBIX TEPMOMHIAUKATOPHBIX HAKIIEEK IO3BOJISET
KOHTPOJMPOBATh MAaKCUMAJIbHYIO TEMIIEPATYPy Ha JIEMEHTE AJIEKTPOOOOPYI0BAHUS.
[IprMeHeHne MHOTOIO3UITMOHHBIX TEPMOMHIUKATOPHBIX HAKJIEEK IMO3BOJISET

ONpeNeIATh TEMIIEPATYPY AJIEeMEHTa AIEKTPOOOOPYTIOBAHUS KaK
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cpenHeapuGMeTHIeCKOe MEXIy TOCIETHEN METKOM, N3MEHUBIIIEH IBET, U TIEPBOU —
HE U3MEHUBIIEH.

TepMOMHIUKATOPHBIE KPacKH, B OTIMYUE OT TEPMOUHJIMKATOPHBIX HAKJIEEK,
MOXHO HAHECTM Ha TIOBEPXHOCTHM WU DBJIEMEHTHIl 3JEKTPOOOOpYAOBaHMUS,
HEJIOCTYIHBIE I YCTAHOBKM TEPMOWHJIUKATOPHBIX HAKIEEK, HaIpumep,
Py CIOXKHOW KOHQUTYpallMd WJIA OTPAHUYCHHOM TMPOCTPAHCTBE BHYTPHU
ANEKTPUYECKUX  IMMUTKOB. Kpacku  MOXHO  HAaHECTH HAa  IMOBEPXHOCTh
KOHTPOJIUPYEMOT'0 3jieMeHTa 0ojiee TOHKUM CJIO€M, B pe3yJbTaTe 4ero BO3PacTaeT

CKOpOCTb Cpa6aTI>IBaHI/IfL

Pucynok 14. [Ipumep ucnonHeHns TEpMOUHIUKATOPHBIX KPACOK

TepMOUHUIUKATOPBI TMPUMEHSAIOTCS JJISI  KOHTPOJSI TEIJIOBOTO  pEeXHMa
AJIEMEHTOB JJIEKTPOYCTAHOBOK.

TepMOUHIUKATOPBI TMPUMEHSIOTCSA JUIsi  OOHApY>KEHHST MW PETHUCTpaIuu
MIEPETPEBOB 3JIEMEHTOB JJIEKTPOOOOPYIOBAHUS WM DJICKTPONPOBOAKH, B TIEPBYIO
odepeib, BOJM3H JIEKTPUISCKUX KOHTAKTOB, KOHTAKTHBIX COCTMHEHUM.

TepMonHIUKATOPBI HE TPEOYIOT CIIEIMAIEHOTO TEXHHYECKOTO OOCTYKUBAaHHUS.

3amure TOMTEKAT AJIEMEHTHI  AJIEKTPOOOOPYIOBaHMS, JUISI  KOTOPBIX
HOPMATUBHO-TEXHUYECKUMHU JTOKYMEHTAMHU yCTAHOBIICHBI HAMOOJBIIINE JTOMYCTHMbIC

TEMIIEpaTypbl HarpeBa, a TakKXKe DJIEMEHTHI JJIEKTPOOOOPYHAOBaHMS, IEPETPEB



73

KOTOPBIX MOKET MPUBECTH K aBAPUU WM BO3TOPAHUIO (HE3aBUCHMO OT HAJIMYUS
TpeOOBaHUI HOPMATUBHBIX JOKYMEHTOB).
TepMomHAUKATOpPHI ~ HAHOCAT  HA  JJIEMEHTHI  3JEKTPOOOOPYAOBaHUS,

nmoaJjickalmurue KOHTPOJIIO TCIIJIOBOI'O COCTOSAHUA.

Pucynok 15. [Ipumep ncnonp30BaHus TEPMOUHIUKATOPHBIX HAKJIEEK JJI1 KOHTPOJIS
TEMIIEPATYPbl KOHTAKTHBIX COCINHEHUN

[Topor cpabaTbiBaHKs TEPMOUHIUKATOPOB BIOMPAETCS UCXOMAS U3 TpeOOBaHUI
HOPMATHUBHO  TEXHUYECKOW  JIOKYMEHTAaUMW [  KOHKPETHOrO  3JIEMEHTa
AJIEKTPOOOOPYIOBaHMS, TEXHUYECKUX XapaKTEpPUCTUK M  PEKUMOB  pabOThI
AIEKTPOOOOPYTOBAHUS.

Tak kak TEPMOMHAMKATOPHI HE SABIISIIOTCS BOCCTAHABIMBAEMBIMHU H3ECIHSIMHU,
MOCJIE PETUCTpaluy MMHU IeperpeBa cpadOTaBIIME TEPMOMHAMKATOPHI MOJJIEKAT
3aMeHe Ha HOBBIE.

Heo0OxoaumMo KOHTpPOJIMPOBAaTH CPOK HCMOJIb30BAaHUS TEPMOMHAUKATOPOB.
[Tpu ucTeyeHnH cpoka HCIOJIB30BAHMS, TEPMOUMHAMKATOPHl HEOOXOIUMO 3aMEHUTH
Ha HoBbI€e. [locie 3aMeHbI clienaTh OTMETKY B JKypHaJIe.

TepMouHIUKATOPHI SBJISIFOTCS HEBOCCTaHABIIMBAEMbIMHU U
HEPEMOHTONPUTOAHBIMK  H3AenusiMu  (mokpbiTusiMu).  [lpu  cpabarbiBaHuuU

TCPMOUH/IUKATOPA, Cro CICAYCT YAAJINTh U 3aMCHUTb Ha HOBOC U3CINC (HOKpBITI/Ie).
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OxpammBaHrue TEPMOUHIUKATOPHBIX METOK B PE3YJIbTaTEe BO3IEUCTBUS TEMIEPATYPHI

HEOoOpaTUMo.

TepMocucTembl

TepmocucTeMbl MpeAHA3HAYEHBI 711 PAHHETO0 aBTOMATHYE€CKOT0 OOHAPY>KEHUS
MO’KAPOOIIACHBIX CUTYyallii, BO3HHUKAIOIIMX BCJICICTBHE IIEPETpeBa JIIEMEHTOB
ANEKTPOYCTAHOBOK: KOHTAKTHBIX COEAMHEHUM, MPOBOJIOB, Kabenel (B T.4. KOHIIEBOU
apMaTypbl) M IIMH, JJIEKTPUUYECKUX anmnapaTroB, BBOJHBIX pacIpeaesIUTeIbHbIX
mKadoB, I[UTOB C BJIEKTPOOOOPYAOBAHHEM, HMHOTO  BIIEKTPOOOOPYIOBAHUS
U UX DJEMEHTOB, TJI€ BO3MOXXHO TMPEBBIIICHUE TEMIIEpaTypbl 000PYI0BaHUS
B HEIITATHOM peXUMeE PaOOThI WU TIPH TTOSBICHUN e eKTa.

CucTteMbl OCYIIECTBISIIOT HEMPEPBIBHBIA KOHTPOJb TEMIIEPATyphl HArpeBa C
CUTHAJIM3AIMEN O IPEBBIIICHUN YCTAaHOBJICHHBIX MTOPOTOB U Niepenaueit nupopmauu
Ha MyJIbT HEHTPATU30BAHHOTO HAOIIOICHHUSI, TJI€ OCYIIECTBIISIETCS] IPUEM TPEBOMKHBIX
U3BEIICHUN 00 OOHApYXEHHBIX MEepPEerpeBax C JaTYUKOB, OTOOpakeHUe (MHIUKAIIHS)
COCTOSIHHSI I PETUCTPAIIHS COOBITHA.

TepmocuctremMamun ~ MOTYT  OBITh ~ OOOpPYMOBAaHBI  DJEKTPOYCTAHOBKH,
JUTSI KOTOPBIX HOPMATUBHBIMU JJOKYMEHTaMHU yCTaHOBJIEHBI HAaUOOJbIIIAs JOMyCTUMAs
TeMIiepaTypa Harpena, a TaKXe AIIEMEHTBI AIEKTPOOOOPYTOBAHUS
U DJEKTPOTNPOBOAKH, TEPErpeB KOTOPHIX MOXET TPUBECTH K aBapuud WIU

BO3TOPAHUIO.

Pucynok 16. [Ipumep cuctemsl, COCTOSIIEN U3 TEPMOAKTUBUPYEMOM
ra30BBIJICIISIONICH HAKJICUKH U CTICHIMAIM3UPOBAHHOIO Ta30BOT0 JaTUMKa
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B kauectBe yCTpOHCTB OOHapyXEeHHs MPEBBIIMICHUS TEMIIEPaTypbl B pPa3HbBIX
CHUCTEMAaX MOTYT BBICTYIIATh Pa3jIMYHbIE NaT4yMKU. Hamprumep, TepMOAaKTUBUpPYyEMBIE
ra3oBBIACIAIONIME HAKJICWKHA, I[PU HArpEeBaHUM KOTOPBIX [0 OIPEACIICHHOU
TEMIIEPATYPhl BBIACISACTCA CUTHAJIBHBIN Ia3, YJIaBIMBAEMbI CIIEIUAIU3UPOBAHHBIM
ra3oBbIM JAaTYMUKOM, IEPEAAIOIIUM CUTHAJI O IEPETpEeBE HAa KOHTPOIBHO-IIPUEMHOE
YCTPOMCTBO; OECKOHTaKTHbIE WH(pPaKpacHbIE NaTUYMKH, JaTYUKU TEMIEpaTyphl,
YCTaHABIIMBAECMBbIC HEIOCPEACTBEHHO Ha KOHTPOJIMPYEMBIN 3JIEMEHT

AIEKTPOOOOPYIOBAHUS.

(I o I . "
“ o CNEUMANN3NPOBAHHbIV KOHTPOJIbHO-NPUEMHOE
y FA30BbIA AATHUK YCTPOUCTBO

1. Ob6epHuTe HaKNeNKN BOKPYr KOHTaKTOB
1 YCTAHOBWTE ra30Bblv AATUMK

TERR s

!uoooi-'

Jo5035}

70°C 100°C

3. BaBapuHOn cuTyaumn Haknenka sbigenaet

2. Tlpwn HarpeBaHUM NHANKATOPHbIE CUrHanNbHbIV ras, KOTOpbIN PUKCUpyeTCa
METKN Heo6pammo U3MEHAIT uBeT AaTynKom
Iar 1 Iar 2 [IIar 3
I'azorenepupyromue IIpn HarpeBanuu Beiie 50 B aBapuiiHOM cuTyauuu, Koraa
HakJeilku, pasmemiennble Ha — 90°C  uHAMKATOpHBIE TeMmIepaTypa IOAHMMAETCS  BBILIE
CHJIOBBIX  KOHTAaKTaX, a METKH HeoOpatumo  100°C, HaKJIelKa BBIACTISIET
TaKXKe CMOHTHPOBAHHBIA MEHSIOT CBOU ILIBETA CHUTHAJIbHBIN ras, KOTOPBIN
ra30BbIM JIaTYUK B ¢ukcupyercs Ta30BBIM  JaTYUKOM.
ANEKTPOLIUTKE JlaTunk mepenaeTr CUTHaJ TPEBOTH U /

MIN OTKJIIOYACT IMUTAHHUC

Pucynok 17. ITomaroBasi cxema pabOThl CUCTEMBI HEMPEPHIBHOTO KOHTPOJIS
TEMIIEPATypbl HA OCHOBE TEPMOAKTUBUPYEMOU ra30BbIACISIOICH HAKIICUKN
U CIIELMAIM3UPOBAHHOIO Ta30BOT0 JaTYUKa

Kpome Toro, TepMocrcTeMbl MOKHO HUCIIOIb30BaTh KaK CHCTEMbI MOHUTOPHHTA
TIOYKApHOW 0E30MaCHOCTH JIEKTPOYCTAHOBOK, 32 CUET paHHET0 OOHAPYKECHHUS TOUYEK
Ype3MEpHOT0 HarpeBa, 3aJI0JIr0 J0 Hadajla TEPMUYCCKOW JECTPYKIMH HW3OJISIAN

B MCCTaxX YCTAHOBKH JATYNKOB.
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Pucynox 18. [Ipumep cuctemMbl MHOTOKAHAJIBHOTO OECKOHTAKTHOT'O
TEMIIEPATyPHOT0 KOHTPOJISI HA OCHOBE O€CKOHTAKTHBIX TUPOMETPUUECKUX
JTATYUKOB

Crofixg ¢ cuetemoR
- N7C-1000

Pucynok 19. [IpuMep MHTEINEKTYaIbHONW CUCTEMBI KOHTPOJISL TEMIIEPATYPBI
BBICOKOBOJIbTHBIX KaO€IbHBIX IMHUI Ha OCHOBE paclpeaesieHHOTO
JaTYMKa TEMIIEPATYPhI

Ten0BU3HOHHAS TMATHOCTHKA

B ocHOBe TEIIOBM3MOHHOW JHMAarHOCTHKW JIEKHT TEIUIOBOM  METON
HEPa3pyIIAOMIEr0 KOHTPOJSA, T.€. TEIUIOBU3HOHHBIE OOCIEOBAaHUS C IIEJBIO
BBISIBJIEHMSI TOXApOOIMACHBIX YYaCTKOB M Y3JIOB B  3JIEKTPOOOOPYAOBAHUU
Y DJIEKTPONPOBOJIKE.

B kayecTBe TEXHMYECKOTO CpEACTBA TEIUIOBU3MOHHOW  JHMAarHOCTHKHU
IIPUMEHSIETCS TEIUIOBU30pP. TEIUIOBU30p — 3TO ONTUKO-3JIEKTPOHHBIN U3MEPUTEIbHBIN
npudop, paboTarouuii B ”HPPaKpacHOM 00J1aCTH SJIEKTPOMAarHUTHOTO CIIEKTPA.
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Pucynox 20. [Ipumep npoBeieHus: TEMIIOBU3MOHHOTO KOHTPOJIS dIIeKTpoIiKada

Kpatko MeTon TErioBHU3MOHHOM JMAarHOCTHKU IOKApHOW O€30MacHOCTH
AKCILTyaTHPYEMOTO 3JICKTPOOOOPYAOBAHKSI MOKHO OIMCATH CICAYIONAM 00pa3oMm.
Kaxnpiii 00beKT uMMeeT Temreparypy, MpUYeM B pa3HBIX TOYKAX OHA pasHas.
Kak npaBmiio, OTKIIOHEHUE TEMIEPATyPhl B Ty WM HHYIO CTOPOHY CBHACTEIHCTBYET
0 KaKoi-TO HEOAHOPOJHOCTH, nedekte. TemioBu3op Kak BUACOKaMepa OXBaThIBAET
BCIO TIaHOpaMy OOBEKTa, BBIBOJUT HA AKpaH W (DUKCUPYET B MAMITH BEChb CIICKTP
ero Temreparyp, npeoopasys B TepMOTpaMMy, T.€. KapTUHKY TeMIeparyp, KoTopas
HAaITOMUHAET HEraTWB IBETHOH (ororpaduu, TA€ KaXABIH OTTECHOK I[BETa
COOTBETCTBYET ONPEICICHHON TeMIeparype.

HeocropuMbiMH ~ TIpeMMyIIECTBAMH  TEIIOBU3MOHHOTO  0OCE0BaHUS
SBJIIOTCS: OOBEKTUBHOCTh M TOYHOCTh IIOJYy4Yae€MbIX JaHHBIX, O€30MacHOCTb
(npumeHsieTcsi ~ OECKOHTAKTHBI ~ MeTOn), He  Tpedyercd  OTKIIOYEHHUE
AIEKTPOOOOPYIOBAHUS U TIOATOTOBKHM padodero mecra. OaHako, s 60jiee TOYHOTO
TEIJIOBOTO KOHTPOJS HEOOXOaWMa Harpy3ka Ha 3JIEKTPOOOOpYIOBaHHS HE MEHEe
70%, u He menee 1 wyaca pabotel. [Ipm STOM MeETON BBICOKOMPOU3BOJAMTEIIEH,
K TOMY JK€ OH JacT BO3MOXXHOCTh MPAKTUYECKH MTHOBEHHO, «C IEPBOTO B3TJISIAY,
yKazaTh MeCTO nedeKTa, MpeaBaApUTEIIbHO OIPEACIUTh CTENeHb e(PEKTHOCTH.
Kpome »TOoro wmeron oTiIM4YaeTcss MPOCTOTOM JIOKYMEHTHPOBAHUS J€(PEKTOB
U BO3MOXHOCTBHIO OmpeneneHus AeQEeKToB Ha paHHEW CTaaud Pa3BHUTHSL.
OH TO3BOJISET C JOCTATOYHOW CTEIEHBID TOYHOCTH JIHMATHOCTHPOBATH COCTOSHUC
HE TOJIbKO OTKPBITBHIX 3JIEMEHTOB JJIEKTPOOOOPYIOBAaHUS, TaKUX KaK KOHTAKTHBIC
COCTMHCHHMSI B DJIEKTPUUYCCKUX IIUTKAX W BBOJHBIX IIUTaX, HO U COCTOSTHHE PO3ETOK
Y BBIKJTIOUYATENCH, KOTOPBIE 3aKPBITHI KOPITyCaMH, a TAKXKE AIEKTPUUECKUX MPOBOJIOK,
BBITIOJTHCHHBIX Pa3IMYHBIMH CIIOCOOaMHU.
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Pucynoxk 21. I[Ipumep TepMOrpamMmbl KOHTAaKTHBIX COEIMHEHUH C TEMITEPATYPHOU
LIKAJION

CyTh TEIMJIOBM3MOHHON JMAarHOCTUKHU 3aKIIOYaeTcsi B  OECKOHTAaKTHOM
pEeruCTpalliid TEMIIEPATypHOTO TIOJIA Ha TOBEPXHOCTH OOBEKTa H3MEPUTEITHHOM
anmnaparypou, IOCTPOCHUM M aHAIW3€ TEPMOTPaMM C HCIOJb30BaHMeM OBM
JUIsi OOHapyXeHus U Kiaccudukanuu AedeKToB W MpUHATHS pemieHus. Hamuuue
nedexrta mpu TaKOW JUAarHOCTUKE XapaKTepU3yeTCsl aHOMAIbHBIM IOBBIIICHHUEM
TeMnepaTypsl B 1e(heKTHON 30HE 10 CPABHEHUIO C UCTIPABHBIMU 00JIACTSIMHU.

VYcnoBuss W TOpPSAOK  NPOBEACHUSA  TEIUVIOBU3UOHHOW  JTMAarHOCTUKHU
DKCILTYaTHPYEMOTO  DJIEKTPOOOOPYIOBAHUSI JKHIJIBIX W OOIIECTBEHHBIX 3/IaHUN
YCTAHABIMBAIOT  METOAMYECKHE  pekoMmeHaamuu [6]. OHU  HampaBIICHBI
Ha MNpOPUIAKTUKY TMOXKApPHOM OE30MaCHOCTU BJEKTPOOOOPYAOBAHUS  KUJIBIX
U OOIIECTBEHHBIX 3JaHUN U MO3BOJISIOT KOHTPOJMPOBATH U OIEHUBATH COCTOSIHUE
MOXKapHON O€30MacHOCTH BJEMEHTOB 3JIEKTPOOOOPYIOBaHUS, KOTOpPHIE paHEe He
MOTJIM OBITH OOCJIEIOBAaHbI, TAKMX KaK: PO3ETKH, BBIKIIOUATEIH U DIIEKTPUUYECKUE
MPOBOJIKM BBIMOJHEHHBIX PA3JIMYHBIMU CIIOCOOAMHU, YTO SIBIAETCS aKTyaJlbHBIM
MOMEHTOM B 00iacTh  oOecnedeHHs] TMOXKApHOM  0e30MacHOCTH  KMJIBIX

1 OOIIECTBEHHBIX 3IaHUM.
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[T=277°C]

Pucynoxk 22. [Ipumep o6HapyXeHHS MTOKapOONACHOTO pa3orpeBa 00JITOBOTO
KOHTaKTHOTO COEUHEHUS

C mnoMOIIpl0 TEIUIOBU3MOHHOW JIMATHOCTUKU BBISBISIOTCA KOHKPETHBIC
neeKTHpIE MeCTa, TNIe 3a4acTyl0 JOCTaTOYHO 3aTsHYTh, 3a4UCTUTh, 3aMCHHTH
00NTOBOE COCAMHEHNE WITH TIEPEPACTIPEICTUTh HArPY3Ky U 1ePeKT OyaeT ycTpaHeH.

JlommyckaeTcst ICTIOJIb30BaTh APYTUe METOAMKA TEIJIOBU3MOHHON THarHOCTHKH,
eciu 00JacTh WX MPUMEHEHHUS COOTBETCTBYET O00JIACTH MPUMEHEHMSI HACTOSIIIMX
METOMYECKUX PEKOMEHIAIUH.

B kadecTBe KpuUTEpHEB OIICGHKH ITOXApHOW OE30MaCHOCTH SJIECKTPUICCKUX
U3JICTUH  MOXKET OBITh TPHUHATO 3HAYCHHE TEMIIEpaTyphl WM TPEBBIMICHUS
TEeMITepaTyphl, YCTAHOBJICHHOE B CTaHJapTax Ha KOHKpeTHoe m3aenue. Kpome Toro,
KPUTEPUHN OILIEHKU TOKapHOW O€30MacHOCTH TPH TEIUIOBU3HMOHHON JHArHOCTHKE
MPUBEJICHBI B METOIMUECKUX PEKOMEHIaUsIX [6].

JlmarHocTrKa SJIEKTPOOOOPYIOBAHUS TEIUIOBBIM METOJIOM HEpas3pyIIaroIIeTo
KOHTPOJIS (TETUIOBU3MOHHAS THATHOCTHKA) JOJKHA TIPOBOAUTRCS OpUTaZ0i HE MEHEe
2 yenoBek. Bce unensl Opuraasl JOMKHBI OBITH ATTECTOBAHBI 10 TETNIOBOMY METOIY
HEpa3pyIIaroIero KOHTPoJs. X0TsS Obl 0JuH paOOTHHK JTOJKEH OBITh aTTECTOBAH HE
HUKe, 9yeM 1o 11 kBanmpukarmoHHOMY YPOBHIO MO TETNIOBOMY KOHTPOJIIO B CUCTEME
Pocrexnanzopa.

JIist  mpoBeneHUS TEIUIOBH3WOHHOM JUArHOCTMKH MOTYT IPUBIICKATHCS
CTOPOHHHE OpraHW3aIM, aKKPEAUTOBAHHBIE B YCTAHOBJICHHOM TOPSAKE Ha

TEIUIOBOM METOJ] HEpa3pyIIaIolIero KOHTPOJI.
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