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BBenenue

Jonsg udumcna moxkapoB, npousomenmux B Poccuiickon  Denepanuu
OT DJICKTPUUECKUX HU3JCIMA M YCTPOWCTB B 3JAaHUAX M COOPYXKEHHUSAX, OT 0OIIero
yucia TMOXapoB B 3AaHUSIX M COOPYKEHHMSIX OCTaeTcsl CTaOMJIBHO BBICOKOM
u cocrapysieT 6oiiee 34 %.

HawnbospIiiee 4uciio mokapoB OT JIEKTPOOOOPYTOBaHUS €KETOTHO MPOUCXOIUT
Ha oOBEKTax >XWIOTo cekropa. Mx momnst cocrtaBiser mopsiaka 74 % ot obmero
KOJIMYECTBA TT0KAPOB IO JIEKTPOTEXHUUESCKUM MPUIHHAM.

OcHOBHasE 4yacTh MOTHOIIMX JIIOJEH Ha TMOXapax OT d3JIEKTPOOOOPYIOBAHUS
OPUXOAUTCA Ha MOXapbl B 3JaHUAX U COOPYKEHHsIX xujoro cekropa — 94,8%
OoT OOIIero yuciia MOTHOIIMX Ha IMOXapaxX, BO3HUKIIUX IO JJIEKTPOTEXHUYECKUM
IpUIHUHAM.

Cpenu BuAOB OOBEKTOB KWJIOTO CEKTOpa HAMOOJIbIIEE KOJIWYECTBO IOXKAPOB
OT DJJICKTPOU3JICJUN W YCTPONCTB €XKEroJHO TMPOUCXOIUT B OJHOKBAPTHUPHBIX
M MHOTOKBapTHUPHBIX KWJIBIX JoMax H cocraBmieT okojdo 43% wu 33 %
COOTBETCTBEHHO.

B 3maHusax ©u coopyKeHHsSX OOIIECTBEHHOTO Ha3HAYEHUs JOJII I0XKapoB
OT DJJIEKTpooOOpyIOBaHUS cocTaBuiaa Oosee 52 % oT oOmero yuciaa MOXapoB
Ha JTaHHBIX 00BEKTAX.

Jlonss 4yucina mOTWMOIIMX JIIOJEH Ha TMoXKapaxX OT dJIEKTPo0oOOpPYyI0BaHUS
B 00mecTBEHHBIX 37aHusaXx coctaBmia 19,0 % ot oOmiero 4ymciaa IIOrHOmMMX Ha
no’kapax Ha JaHHBIX 00ObEKTaX.

Pacripenenenuss  3HaueHuii  mokaszatesied  OOCTaHOBKM C  TOXapamu,
npousouienmumu B Poccuiickoit ®enepanun B nepuon 2016-2021 rogos B xKuiaom
CEeKTOpPE U 3JaHUAX M COOPYKEHHUSAX OOIIECCTBEHHOTO HA3HAYCHUS, HCTOYHHKOM
BO3HUKHOBEHHUS KOTOPBIX SBJISUIOCH  DJEKTPOOOOpYyIOBaHHE, IO CyOBEeKTaM

Poccuiickoit denepanuu npeacraBieHbl B Tadbnumnax 1 u 2.



no cyosekram Poccuiickoit deneparuu

Tabmauma 1
Pacnipenenenue 3HaueHuii nokaszaTesneid 00CTaHOBKH C MOXKapaMH, POU30LIEAIINMU

B Poccuiickoit ®eaeparnuu B nepros 2016-2021 rogoB B )KUIIOM CEKTOPE,
HMCTOYHHKOM BO3HUKHOBEHHS KOTOPBIX SBJISIJIOCH 3JIEKTPOOOOPYI0BAHUE,

Koa-Bo IHoruo6mao
PeiiTunr CyobekT PD 103KapoB, ,Ilg}m, PeiiTunr Cyobext PO JII0/IeH, I[gjm’
eJl. 0 qel. 0
1 MockoBcKkas 00J1aCTh 16861 7,63 1 MockoBcKkas 001acTh 738 6,70
2 EP ceryoimica 8302 | 376 2 Ceep/ioBekas 061acTh 417 3,79
AIIKOPTOCTAH
3 YensouHckas 00J1acTh 6 728 3,04 3 Pecny6imka barkoproctan 382 3,47
4 Upkyrckas 001acTh 6 598 2,99 4 HUpkyrckast 001macth 358 3,25
5 JlenmHrpanckas obmacts 6 452 2,92 5 JlenrHrpanckas obmacts 342 3,11
6 r. Mocksa 6 048 2,74 6 KpacHosipckuit kpait 342 311
7 KpacHosipckuii kpait 6 012 2,72 7 Hosocubupckas o6acts 297 2,70
8 Kpacaonapckwii kpaii 5905 2,67 8 Hwxeropockas 001acTh 274 2,49
9 CBepsioBcKas 00J1acTh 5693 2,58 9 Yemrbuackas 001acThb 272 2,47
10 Camapckast o0acTh 5570 2,52 10 PocToBckast 061acThb 256 2,33
11 Pecny6smka Tatapcran 5400 2,44 11 Kpacnomapckuii kpait 244 2,22
12 Hosocubupckas o6nacts 5302 2,40 12 TromeHcKkast 00J1acTh 233 2,12
13 [Mpumopckwuii kpaii 5 166 2,34 13 [Mepmcknii kpait 232 2,11
14 Kemeporckast 061acTsb - 4945 2,24 14 Kemeporckast 061acTh - 230 2,00
Kysbacc Kysbacc
15 Hwmxeropoackas 001acTh 4823 2,18 15 Camapckas o6macTs 222 2,02
16 AnTaiickuii kpait 4583 2,07 16 Pecrybnmka Tatapctan 214 1,94
17 Pocrtosckas o0macTe 4 326 1,96 17 CapatoBckast 001acTh 204 1,85
18 XabapoBCKHii Kpaii 3990 1,81 18 XabapoBckuit Kpaii 199 181
19 CapaTtoBcKast 00J1aCTh 3 862 1,75 Cpe;z}mee 1o Cy0heKTam 195,7
paabckoro @O
20 Boponexckast 001acTh 3819 1,73 19 Teepckast oOnacth 190 1,73
21 [Nepmckuii kpait 3751 1,70 20 Bousrorpaackas obsactb 184 1,67
22 Bounrorpanckast obsiacts 3 706 1,68 21 [pumopckwuii kpaii 182 1,65
Cpennee o cydobekTam
23 OpenOyprckas 0071acTh 3652 1,65 TpuBomickoro ®O 1793
CpenHee o cy0beKTaM N .
Ypanbekoro DO 3631,0 22 AnTaiickuit kpait 173 1,57
24 r. Cankr-IletepOypr 3 609 1,63 23 KupoBckast 061acThb 173 1,57
25 TroMeHcKas 00J1acThb 3459 1,57 Cpennee no cyonexTav 1723
Cubupckxoro ®O
Cpennee no cyobekTam
Cubnpekoro ®O 3423,7 24 Boponexckas 001acTh 168 1,53




KoJ-Bo

IToruoJ10

PeitTunr CyobekT PD T0KApPOB, Il(o)}m, PeitTunr Cy0bekT PD Jojei, Ilg)ﬂﬂ,
en. ° qel. °
Cpeanee no cyoneKkTam
‘r’[p“mmmym o0 3396,1 25 OpeHGyprekas 06/1acTs 161 1,46
26 OmMckas 00J1acTh 3130 1,42 26 Owmckas 00J1acTh 156 1,42
g7 | XaumerMascuiickuii asT. | 5043 | g o9 27 r. Mocksa 151 | 137
oKpyT - FOrpa
CpenHee 1o cyobeKTaM
Iertpanbioro BO 28849 28 Yamyprckas Pecny0ivka 145 1,32
28 Bnagumupckas o0nacThb 2 686 1,22 29 IlenseHckas 00acTh 142 1,29
CpenHee 1o cyobeKTam
Poceuiicioii Deaepanum 2591,2 30 Bnagumupckas 061acTh 141 1,28
29 Teepckas 06acTh 2 416 1,09 Cl;;g:i;ﬂ?&gﬁ?;gm 1379
Cpeﬂ;g;;g:g?;éKTaM 22816 31 Kypranckas o6mnacts 130 1,18
30 CraBponoJIbCKUH Kpaii 2194 0,99 32 ApxaHrenbckast 001acTb 130 1,18
31 Kypranckas o6mactsh 2126 0,96 33 Bouorozackas o0iacte 130 1,18
32 IlenseHckas o0nacTe 2 075 0,94 34 Hosropopckast 00nacTb 130 1,18
33 Kuposckast o6nacTb 2 057 0,93 Cp ezuvlee H? cybnexram 1292
Poccuiickoii Denepanun
34 VibstHOBCKas 00J1aCTh 2038 0,92 35 TamOo0BcKas 00J1aCTh 125 1,14
35 Y amyprckas Pecry0imika 2012 0,91 36 Pecrny6smka Caxa (SkyTws) 122 1,11
36 3abaikanbCKuit kpait 2 006 0,91 37 3abaiikanbCcKuii kpai 121 1,10
Cpennee no cydobekTam
Cesepo-3anainoro GO 1920,8 38 Pecrny6smka Bypsitust 121 1,10
37 TamGoscKas o6nacTs 1917 | 087 | 39 qu"‘me{ay’;anfH‘;y‘S“m - 119 | 1,08
38 MBanoBckas 00JacTh 1903 0,86 40 r. Cankr-IletepOypr 117 1,06
39 Pecrybmara Caxa 1881 | 085 | 41 Kanyxckas 061acTs 112 | 102
(Alkyrust)
40 Jlunenikast 001acTh 1807 0,82 42 VibssHOBCKas 00J1aCTh 111 1,01
a1 Tyshekas 06aacT 1801 | 081 Cpenoc o YOLOKTAM | 1105
42 Amypckas 001acTb 1754 0,79 43 Psa3anckas obnacte 110 1,00
43 BpsiHcKast 061acTh 1736 | 0,79 g'e’zi‘;'(fe;;;gz(‘)’f:ﬁ; 101,0
Cpennee no cyonextavn 1734,2 44 Tynbckas o6nactsh 100 0,91
JanbueBocTouHOr0 @O
44 Benropoackas 00:1acTh 1730 0,78 45 AcTtpaxaHckas 00J1acTbh 100 0,91
45 ApxaHrenbckas 001acTb 1714 0,78 ;f;g::g;‘;ﬁig‘;:gg 86,7
46 Pecry6mka Kpbim 1713 0,78 46 Jlunenkas o6nacth 86 0,78
47 PecrybOnmka Bypsitust 1701 0,77 47 Amypckas 001acTb 84 0,76
48 Mypmanckast 00J1aCTh 1 668 0,75 48 XaHTB(I);(l\;;;I? I;gizzn asT. 81 0,74
49 Bosoroackas obnacts 1 664 0,75 49 Benropoackast obnacth 81 0,74




KoJ-Bo

IToruoJ10

PeitTunr CyobekT PD M0KapoB, Il(o)}m, PeitTunr Cy0bekT PD Jojei, Ilg}m,
en. 0 qel. °
5o | yPamexaPeemOmma- |y ggg | g74 50 Crrasponomscuit Kpaii 80 | 073
yBaIIIHS
51 Psa3anckas ob6nacTe 1519 0,69 51 Kypckas o6macts 80 0,73
52 SIpocnaBckast 001acTh 1474 0,67 52 Pecmy6:mka MoproBust 79 0,72
53 AcTtpaxaHckas 00J1acTb 1 468 0,66 53 MBanoBckas 001acTh 78 0,71
54 Kanysxckast 0651acth 1463 0,66 54 Bpsiackast 06s1acTh 77 0,70
55 Kypckast o6macth 1435 0,65 55 PecnyOimmka Kpemv 76 0,69
56 Tomckast 00J1acTh 1422 0,64 56 Pecny6mmka Komu 74 0,67
57 Hogsropoackas 00;1acTh 1413 0,64 57 OpnoBckast 00J1acTh 72 0,65
58 Pecrny6:mmka MopnoBust 1 362 0,62 58 Pecrnyonmka Kapeus 70 0,64
59 Pecny6imka Jlarectan 1332 0,60 59 IIckoBckas 00J1acThb 69 0,63
60 Pecry6smka Kapenus 1 307 0,59 60 SpocnaBckas 001acTb 68 0,62
61 CMouteHcKast 00J1acThb 1 304 0,59 61 ToMmckas 00J1acTh 67 0,61
62 Pecrny6imka Xakacust 1226 0,55 62 CmMouteHckas 00J1acTh 63 0,57
63 TIckoBckas 00J1acTh 1204 0,54 63 Pecnybnmka Xakacus 60 0,55
64 Pecrny6mka Komu 1149 0,52 64 Pecmy6smka Mapwuii D 52 0,47
65 UYeueHckast PecryOmka 1103 0,50 65 CaxanuHcKkast 00J1acThb 43 0,39
66 Caxaymnckas 0071acThb 1088 0,49 66 Koctpomckas obmacts 43 0,39
67 Oprosckas oGmacTs 1050 | 048 67 Amazo-Herelknit apT. a1 | 037
OKpyr
68 Pecmy6smka Mapwuii On 1 006 0,46 68 Pecrny6smka Jlarectan 31 0,28
69 Koctpomckas obmacts 960 0,43 69 Kamunavmarpagckas obmacts 27 0,25
CpenHee o cydbeKTaM
Cesepo-Kapkasckoro 8994 70 Kamuarckwuii kpaii 27 0,25
D0
70 Kamunmmrpazcxas 870 0,39 71 EBpefickast aBT. 0671acTh 25 0,23
00J1aCcTh
71 Kabapuno-bankapckas 771 0,35 72 Pecry6mika Toisa 23 0,21
PecryOsmka
72 SImano-HeHenxnii aBT. 737 033 Cpennee no cyobekTam 204
OKpPYyT Cesepo-Kaskasckoro ®O
73 Pecrny6smka TeiBa 569 0,26 73 Mypmanckas 0071acTb 20 0,18
74 Kamuarckwii kpaid 514 0,23 74 Marananckast 061acThb 20 0,18
75 Pecrybnmka Anpirest 500 0,23 75 PecrnyOrmka Anrai 17 0,15
76 Espetickas asT. 061acT 495 | 022 76 Kabapuano-bankapckas 16 0,15
Pecry6unka
77 Pecnybmka Anrait 450 0,20 77 r. CeBacToIons 12 0,11
78 Pecrybmaxa Cesepras 434 0,20 78 Pecny6smka Anpirest 10 0,09
Ocetns - Ananns

79 Marananckas 061acTb 406 0,18 79 UyKOTCKHI aBT. OKPYT 10 0,09




KoJ-Bo Ioruo6mao
PeitTunr CyobekT PD M0KapoB, Il(o)}m, PeitTunr Cy0bekT PD Jojei, Ilg}m,
en. 0 qel. 0
80 r. CeBacTonoJb 367 0,17 80 UYeuenckas Pecrybimka 6 0,05
81 Pecrny6smka Unrymerus 283 0,13 81 Pecrny6mka Unrymerus 5 0,05
82 Pecrty6mixa Kamvbicus 268 | 012 | 82 Pecryomica Cesepraz 4 0,04
Ocetus - Ananus
83 Kapauaeso-feprecckas 179 | 008 | 83 Pecrty6mixa Kanmbikus 2 0,02
PecmyOmmka
84 Hewnenkuii aBT. okpyr 79 0,04 84 Hewnenkuii aBT. oKpyr 2 0,02
. KapauaeBo-Yepkecckas
85 UyKOTCKHI aBT. OKPYT 75 0,03 85 Pecry6mxa 1 0,01
Tabnuna 2
Pacnipenenenue 3HaueHuii nokaszaTesneid 00CTaHOBKY C TIOXKapaMH, POU30LIEANIUMU
B Poccuiickoit ®eneparuu B nepuos 2016-2021 ronoB B 37aHUSX, COOPYKEHUAX
O6HleCTBeHHOl"0 Ha3Ha4YCHUA, HCTOYHHUKOM BO3HUKHOBCHMA KOTOPBIX ABJIAJIOCH
3IEKTPOOOOpyA0BaHUE, 110 CyObekTaM Poccuiickoit denepanmn
Koa-Bo Toas IHorut6mao Toas
PeiiTuHr CyobexT PO nokapos, | o, > | PeittinHr CyobekT PO JII0/Iei, Yy ’
el. ° qell. 0
1 r. MockBa 1682 8,99 1 r. MockBa 12 14,12
2 MocxkoBckast 001aCTb 895 4,78 2 MocxkoBckast 001acThb 10 11,76
3 r. Cankr-ITetepOypr 724 3,87 3 [pumopckuii kpaii 7 8,24
4 KpacHonapckuii kpaii 599 3,20 4 r. Cankr-IletepOypr 5 5,88
5 Pecrybnmka bamkoprocran 559 2,99 5 Upkyrckas o0nacTb 5 5,88
6 KpacHosipckuii kpaii 545 291 6 Owmckas obnacts 5 5,88
7 Upkyrckas 00macTh 545 2,91 7 AcTpaxaHckas 001acTb 4 4,71
8 Tipmvopeii kpaii 520 | 2,78 8 #mario-Hewewuti asT. 3 3,53
OKpyr
9 YenstOnHckast 00J1acTh 509 2,72 9 PecnyOimika TriBa 3,53
10 XabapoBCKHii Kpaii 503 2,69 10 KpacHosipckuii kpaii 2 2,35
11 HoBocubupckas o6nacts 442 2,36 11 Yensaouuckast 00J1acTh 2 2,35
12 Camapckas o0macTs 399 2,13 12 HoBocubupckast obmactsb 2 2,35
13 PocroBckast o0macte 367 1,96 13 PocToBckas 061acThb 2 2,35
14 Pecrny6:mka Tatapctan 343 1,83 14 CapatoBckast 0011aCTh 2 2,35
15 XanTpl-Manc MHC Kuii asr. 313 | 167 | 15 | Hukeroposckas obacts 2 235
okpyr - FOrpa
Cpennee no cydbekTam
16 CapaToBcKasi 00J1aCTh 309 1,65 Cubnpekoro GO 1,8
17 OmcKast oG acTs 204 | 157 Cpennee no cyohekrav | 4 g
HentpansHoro ®O




10

Koua-Bo IToruoJo
PeriTuHr CyobekT PD N03KapoB, Il:;m’ PeitTunr Cy0bekT PD Jonei, I[(;m,
el. 0 qe. 0
18 Hwxeropoackast 061acTb 292 1,56 16 BPecny6J11/11<a 1 1,18
AIKOPTOCTAH
19 Kemeposcxas obnacts - 291 1,56 17 XabapoBcKuit kpait 1 1,18
Kysbacc
20 Bonrorpanckas obmacts 283 1,51 18 Camapckas o6macts 1 1,18
CpenHee 110 cy0beKTaM
Cubnpekoro GO 2817 19 Bousrorpanckast 06sacth 1 1,18
21 AnTaiickuii kpai 270 1,44 20 Anaiickuii kpaii 1 1,18
22 Iepmckuii kpaid 268 1,43 21 Iepmckuii kpaid 1 1,18
Cpennee no cydobekTam 2627 Cpennee no cydbekTam 10
Ypanabckoro @O ' Ypaabckoro @O '

23 BopoHesxckas 001acTh 260 1,39 22 Boposexckas 001acTh 1 1,18
CpenHee no cyobeKTam 2537 CpenHee no cyobeKTam 10
IlentpaabHoro PO ' IOxHoro @O '

24 Tromenckast 00J1aCTh 242 1,29 Cpennee “l(’) qc)yﬁneKTaM 1,0
25 Pecmy6mka Kpbim 241 1,29 23 CaepiioBckas 00J1acTh 1 1,18
Cpeanee no cydobekTam
Tpusonkckoro ®O 2301 24 Amypckas 001acTh 1 1,18
26 Pecryosmka Caxa (SkyTws) 227 1,21 25 Teepckas 00macTh 1 1,18
Cheause o cypuorcran 2226 26 Bosiorockas o6macTs 1 118
Cpennee no cyobekram P® 218,7 27 VibsiHOBCKasA 001aCThb 1 1,18
27 CaepiioBckas 00J1acTh 216 1,15 28 Benropoackast obmacth 1 1,18
28 PecnyOmmka [larectan 211 1,13 29 TamOo0BcKas 00J1aCTb 1 1,18
29 CTaBpoTIOJIECKIHA Kpait 210 1,12 30 Ps3anckast o0macte 1 1,18
30 OpeHOyprckast 0071aCTh 207 111 31 Pecnyonmka Komu 1 1,18
31 3abaiikanbCKuii Kpai 190 1,02 32 Koctpomckast 06macthb 1 1,18
Cpennee no cydnexram 186,3 33 r. CeBacToIob 1 1,18
JanbHeBocTounoro @O
32 ApxaHrenbckas 001acTb 185 0,99 34 Pecny6imka Unrymerus 1 1,18
_ . CpenHee o cyobeKTaM
33 SImano-Hewnetkuii aBT. OKpyr 182 0,97 JlanbHeBocToaH0r0 DO 0,8
34 Tomckast 00J1acTh 180 0,96 Cpennee no cydbexTam 0,6
Cesepo-3anagnoro ®O
CpenHee 1o cyobeKTaM
35 JlennHrpanckas oonactsb 177 0,95 TpuBonKeKoro PO 0,6
Cpennee no cydobekTam
36 Amypckas 001acTb 171 0,91 CeBepo-KaBkasckoro 0,1
L[0)
CpenHee o cyobeKTaM o o
Cepepo-3anatoro ®O 1646 35 KpacHoaapckuii kpait 0 0
37 AcTpaxaHckas 001acTh 159 0,85 36 Pecnybnmka Tatapctan 0 0
38 Teepcxas 061acT 154 | 082 37 | Xawrs-Mancuiickuii ast. 0 0
OKpyT - FOrpa
39 KupoBckast 0671acTs 153 0,82 38 Kemeponorad obmacs - 0 0
Kysbacc
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Koua-Bo IToruoJo
PeriTuHr CyobekT PD N03KapoB, Il:;m’ PeitTunr Cy0bekT PD Jonei, I[E;m’
el. 0 qe. 0
40 Pecnybmuxa bBypsarus 153 0,82 39 Tiomenckas o6sacThb 0 0
41 Y amyprckas Pecry6Giika 152 0,81 40 Pecny6muka Kpsim 0 0
42 Bomoroackast o0iacts 147 0,79 41 Pecnybmmnea Caxa 0 0
(xyTs)
43 Bragmmupckast 001acTh 147 0,79 42 PecnyOimka [larectan 0 0
44 Mypmanckast 00J1aCTh 146 0,78 43 CraBponoJIbCKUH Kpaii 0 0
45 SIpocnaBckast 001aCTh 145 0,78 44 OpeHOyprckas 0071acTh 0 0
46 Bpstackast o6macts 139 0,74 45 3abaiikaibCcKuid Kpai 0 0
47 VibsiHOBCKas 00J1acThb 138 0,74 46 Apxanreybckas 00J1aCTh 0 0
48 [lemsenckas o0iacTe 135 0,72 47 Tomckast 00J1acTh 0 0
49 Benropockast obnacth 134 0,72 48 JlenuHrpazckast 0651acTh 0 0
50 Yeuenckast PecryOimka 127 0,68 49 Kuposckas o6nacts 0 0
51 CaxanuHckast 0051acTh 124 0,66 50 Pecny6smka Bypsitust 0 0
52 Tam6o0Bckas 00J1acTh 123 0,66 51 Y amyprckas PecryOiika 0 0
53 Pa3anckas o6nacTs 118 0,63 52 Bragumupckast 0071acTh 0 0
54 Hysamckas Pecriy6maxa - 16 | 062 | 53 Mypmarickas 061acTs 0 0
Yypamus
55 Tymbckas 00J1aCTh 115 0,61 54 SpocnaBckast 001acTh 0 0
56 KypraHnckas o6nactsb 114 0,61 55 Bpsiackas o6nacts 0 0
Cpennee no cyobekTam
Cepepo-Kapkasckoro ®O 1094 56 Ilensenckas o0acTe 0 0
57 Pecny6mka Kapenmst 107 0,57 57 Yeuenckas PecryOmmka 0 0
58 Pecry6mka Xakacwst 105 0,56 58 CaxanuHckas 00J1acTb 0 0
59 Jimeuxas o6nacTs 103 | 055 | 59 | TysauwckaiPecmybmma- |, 0
Uysamms
60 Pecny6smka Komu 101 0,54 60 Tynbckas obnacts 0 0
61 OproBckast 001acTh 98 0,52 61 Kypranckas o0macts 0 0
62 Pecrny6smka TeiBa 97 0,52 62 Pecny6mmka Kapemms 0 0
63 CMouteHcKast 00J1acThb 96 0,51 63 Pecrybnmka Xaxacust 0 0
64 Kabaprumo-Barkapercas 9% | 051 | 64 Jnnewkas 067acTs 0 0
ecry0JIrKa
65 HBanoBckast 00J1acTh 95 0,51 65 OpnoBckast 0bmacTs 0 0
66 Koctpomckast 06mactsb 95 0,51 66 CmoneHckasa 001acTh 0 0
67 Kypekas o6acT 94 050 | 67 | KeOwpnmo-bamapeias 0 0
ecryOmmKa
68 Kanununrpayckas o01acThb 92 0,49 68 HBanoBckas o0nacTe 0 0
Pecny6oimka CeBepHras
69 Orim ¢ Aﬂamﬁ’ﬂ 80 0,43 69 Kypckast 0671acTh 0 0
70 Pecry6:mka Mapwuii D 76 0,41 70 Kamunavmrpajgckas 0 0
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Koa-Bo IMornéa0
PeiiTuHr Cyobext PP 10KapoB, Il:;m’ PeiiTunr Cyobext PO JI0Jei, I[z;m’
el. 0 qe. 0
0011acTh
71 Kanysckas 0613cT 74 | 040 | 71 Pecmybmica Cesepras 0 0
ary ' Ocetus - Ananus
72 Pecrny6:mka Moprosust 74 0,40 72 Pecmy6smka Mapwuii O 0 0
73 r. CeBacTomnoJib 66 0,35 73 Kamny:xckas o6nacthb 0 0
74 Hogropockas 001acTh 62 0,33 74 Pecny6smmka MopmoBust 0 0
75 Kamuarckwii kpait 58 0,31 75 Hogsroposckas 001acTh 0 0
76 TIckoBckast o0J1acTh 54 0,29 76 Kamuarckwit kpait 0 0
77 Pecrny6Osmka Anrait 48 0,26 77 TIckoBckas 00i1acTh 0 0
78 Pecrybnmka Anpirest 44 0,24 78 Pecrny0smka Anrait 0 0
79 Marananckast 061acThb 44 0,24 79 Pecrny0imka Anpirest 0 0
80 EBpeiickas aBT. 00nacTp 41 0,22 80 Marazganckast 00J1acTb 0 0
81 Pecny6smka Unrymertus 31 0,17 81 EBpeiickas aBT. 001acTh 0 0
82 Pecrybnmka Kanmbikus 22 0,12 82 Pecrny6smka Kanmbikus 0 0
83 YyKOTCKHUI aBT. OKPYT 18 0,10 83 UyKOTCKHUI aBT. OKPYT 0 0
84 Hewnenkwuii aBT. okpyr 16 0,09 84 Henenxnii aBT. oKpyr 0 0
85 KapauaeBo-Uepkecckast 11 0,06 85 Kapauaeso-Yepkecckast 0 0
Pecnybinka PecnyOimka

C y4eroM MHTEHCHUBHOTO POCTa YHEPTOBOOPYKEHHOCTHU HACEICHUS, KUIbIX U
OOIIIECTBEHHBIX 3JIaHUM, TEHACHIMS 1O KOJUYECTBY <OJIEKTPOTEXHUYECKUX)
MO’KAapOB, OYEBUIHO, COXPAHUTCS MpPU CYIIECTBYIOUIEM TMOJIOKEHUN MOXKAPHOU
npOQUIAKTUKH 3JIEKTPOYCTAHOBOK.

B Hacrosiiee Bpemsi CIOXKWJIACh CUTYyalMsl, KOTJa 3JIEKTPOOOOpYAOBAaHHUE IO
OoJibIlleld YacTW HUKEM HE OOCIY>KHMBAeTCS C TOYKH 3pPEHHUS €ro IMOoXKapHOU
NpOPUIAKTUKU. DJIEKTPUKH Ha OOBEKTaX 3aHUMAIOTCS €ro OOCHy)KHMBaHHEM WIH
PEMOHTOM, KOTJa YTO-TO BBIXOJHUT U3 CTpOsi. B 3TON CBSI3M, OJHUM M3 OCHOBHBIX
BOIIPOCOB SIBJIACTCSI OPTaHU3AIUSl CHUCTEMATUYECKON MPOPUIAKTHKU TOXKAPOB OT
ANEKTPOOOOPYAOBAHUSl KUJBIX U OOMIECTBEHHBIX 3JaHUUA C MPUMEHEHUEM
TEXHUYECKUX CPEICTB.

B cootBercTBUM co cTaThel 4 TexHuueckoro perjaMeHTa TamMOKeHHOro coro3a
«O Oe3omacHocTH HHM3KOBOJBTHOro oOopynoBanusi» (TP TC  004/2011),
HU3KOBOJBTHOE 000pPYJ0BaHUE JOJHKHO OBITH pa3pabOTaHO M HM3TOTOBJIICHO TaKUM

00pa3zomM, 4TOOBI IPU MPUMEHEHUH €T0 TI0 HA3HAYCHUIO 1 BBIMOJIHEHUH TPEOOBAHUM K
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MOHTAXY, AKCILUTyaTaluu (MCTIOJIB30BAHMIO), XpaHECHUIO, NIEPEBO3KE
(TpaHCTIOPTUPOBAHUIO) W TEXHHUYECKOMY OOCIYKHMBAaHUIO 3TO 0OOpyAOBaHUE
obecrneunBano: OTCYTCTBHE HEIOMYCTUMOTO PHUCKAa BO3HUKHOBEHUS MOBBIIIEHHBIX
TEMIIepaTyp, AYTOBBIX pPa3ps/OB WU W3JIYYCHUH, KOTOPHIE MOTYT TNPHUBECTH K
MOSIBJICHUIO OIMACHOCTEH, OTCYTCTBHE HEAOMYCTHMMOIO pHCKa MpU MeperpysKax,
aBapUUHBIX pEeXKUMaxX M OTKa3aX, BbI3bIBAEMBIX BJIHMSAHUEM BHEIIHUX U BHYTPEHHHUX
BO3AeHCTByOIUX (akTopoB. Takke B JaHHOW CTaThe YCTAaHOBJEHO, 4YTO
HU3KOBOJBTHOE 000pPYJ0BaHUE JOJHKHO OBITH pa3pabOTaHO M HM3TOTOBJIICHO TaKUM
o0pa3oM, YTOObI OHO HE SBJSUIOCH MCTOYHUKOM BO3HUKHOBEHHMS I[OXkapa B
HOPMAJIbHBIX U aBAPUWHBIX YCIOBUIX PAOOTHI.

B OonpmuHCTBE ciydyaeB, IIOCIE MOHTaXa, »dJIEKTPOoOOpyIOBaHUE HE
nojaBepraercss  Npo(PUIAKTUYECKUM  OCMOTpaM, TEXHHYECKOMY  KOHTPOIJIIO,
OOCITy’)KMBAaHUI0O U PEMOHTHO-TIIPENYINPEAUTEIbHBIM MeponpusiTusiM. OIHAKO €O
BPEMEHEM C HUM NPOUCXOJAT OTpPULATEIbHbIE U3MEHEHUS. Y XYALIEHHE COCTOSHUS
ANEKTPOOOOPYAOBAaHUS ~ NPUBOAUT K  HEPAMOHAJIBHOMY  HMCIHOJIb30BAaHHIO
ANEKTPUYECKOM SHEPTUU W TOBBIIICHUIO YPOBHS MOXKAPHOW OMACHOCTH, &, 3HAYUT,
TpeOyeT 3a HUM CHUCTEMAaTHU3UPOBAHHOTO HAOJIOICHHUS.

B cootBerctBun ¢ ®degepanbHbiM 3ak0HOM OT 21 mexadbps 1994 r. Ne 69-03
«O moxapHo#l 06e3omacHOCTU», MNPOPUIAKTHKA TOXKAPOB — COBOKYIHOCTD
NPEBEHTUBHBIX MEP, HANPABJIEHHBIX HA MCKJIOYEHHE BO3MOXHOCTH BO3HUKHOBEHHMS
MOKapOB U OTPaHUYCHHE UX MOCIIECTBUH.

ITox cucremoit mpopUIAKTUKHU MTOKAPHOU 0€30MACHOCTH IIEKTPOOOOPYI0BaAHUS
KWIBIX U OOIIECTBEHHBIX 3JaHUN TMOHUMAIOTCS PEryJSPHBIC, BBIMOJIHIEMBIE I10
3aJlaHHOM MpoTpaMMe HaOJIOCHUS 33 JKCIUTyaTHPYEMbIM 3JIEKTPOOOOPYAOBAHUEM,
MO3BOJISIIOIINE OMPENEsATh €ro (PakTUUECKOE COCTOSIHHE, MPOUCXOMSIINE B HEM
NpoIecChl U TPOTHO3MPOBATh WU3MEHEHHE COCTOSHHS TIOJI BIUSHUEM pPa3IMYHBIX
daktopoB. Takue HaOmomeHus HEOOXOAWMBI, B TMEPBYIO odYepenb, I
3JIEKTPOOOOPYI0BaHUS 0OBEKTOB C MAaCCOBBIM MPEObIBAHUEM JIFOJICH.

[loxxapnas 6e€30MacHOCTh OOBEKTOB PA3IMYHOTO HA3HAYEHUS B 3HAYUTEIBHO M
CTENEHU OMNpPENEIIETCS COCTOSSHHUEM SKCIUTyaTHPYEMOTro 3JIEKTPOOOOpYyIOBaHUS U
3MEKTPOYCTAHOBOK.

OCHOBHBIM  HampaBJICHUEM B OOECHeYeHUH TMOXKapHOM  0e30macHOCTHU

AKCILTyaTUPYEMOTO AJIEKTPOOOOPYAOBaHUS SIBIIIETCS. MAaKCHUMaJbHO BO3MOXKHOE


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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CHIKEHHE BEPOSITHOCTH BOZHUKHOBEHUS 0Kapa OT 3JIEKTPOYCTAHOBOK B LIEJIOM U OT
OTIEIbHBIX DJIEKTPUUECKUX U3SITHH.

Tam, rae ecTh KOHTaKTHbBIE COEAMHEHHS B 3JIEKTPOCETAX, MPOLECC OKUCICHUS
METANTMYECKUX  TOBEPXHOCTEH  DJIEKTPOKOHTAKTOB M  TOSBICHHA Je(EKTOB
HenpepbiBeH. be3 A0cTaTouHON TEXHUYECKOM OCHAIIEHHOCTH W MOJATOTOBJIEHHOTO
nepcoHaa B OOJIBIIMHCTBE CJIyd4aeB HEHCIPABHOCTH AJIEKTPOOOOPYAOBAHUS MOYKHO
0OHApYXUTh TOJBKO TO XapaKTEPHOMY 3alaxy WIH OOYTrJIeHHOW 3JIEKTPOU30JISIIHY,
YTO XapaKTEePHO JIJIsl aBAPUHHBIX AP EKTOB yKE Ha MOKAapOOMAaCHOM CTauu.

Bo3HukHOBeHHE Ne(EKTOB AIEKTPUUYECKUX LENEeH U 3JIeKTPOOOOPYJOBAaHUS —
ATO €CTECTBEHHBIN MPOIECC, K KOTOPOMY HEOOXOAUMO OBITH TOTOBBIMH.

B Hacrosmee BpeMsi NOSIBUINCH HOBBIE TEXHUYECKUE CPEACTBA, MO3BOJISIONINE
BBIBECTH MPOQPUIAKTUKY TOXKAPOB OT DOJIEKTPOOOOpPYAOBaHUS B IKHWIBIX H
OOILECTBEHHBIX 3/JaHUSAX HA HOBBIA YPOBEHbD.

K oOcnyxuBaHuiO 53JIEKTPOYCTAHOBOK JIOMYCKAIOTCA KBaIU()UIIUPOBAHHBIC
CHEUMANIUCThl, HMEIOUMe TpyNIny 1o 3Jekrpode3omacHoctTd He Humwke |,
HOJITBEPKACHHYIO COOTBETCTBYIOLIUM YJJOCTOBEPEHUEM.

OOcnenoBaHue 3JIEKTPOYCTAHOBOK JOJDKHO IPOM3BOAUTBECS COBMECTHO C
KBaTU(UIUPOBAHHBIM epCcoHaIoM AIIEKTPOTEXHUYECKOTO XO03sIICTBA,

OTBETCTBEHHBIM 32 00CIY)KHUBAHUE 3JEKTPOOOOPYAOBAHUS 3TaAHUS.
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1. ObaacTb NpUMeHeHUs

Hacrosiiune Meroauueckue peKOMEHJalMK ONPEAEIIAIOT 00IIKE TOJI0KEHUS 10
opraHu3aluu NpOPUIAKTUKU MOXKAapOB OT 3JJEKTPOOOOPYAOBAaHUS B KUIBIX H
0OI1IECTBEHHBIX 3/IaHUSX C TPUMEHEHHUEM TEXHUYECKUX CPEIICTB.

Hacrosimiue Meroguueckue peKOMEHJIAlUMHM MpeIHa3HAaYeHbl IS OpraHoB
UCIIOJIHUTEJIbHON BJAacTu CcyOobekTOoB Poccuiickoit ®deneparuu, opraHoB MECTHOTO
caMOyIpaBJIeHHsI, OpraHU3alyil MO peanu3aly NOJHOMOYHMM B 001acTH MOKapHON
0€30MacHOCTH, a TaKKe COOCTBEHHUKOB (apEHIATOPOB) KUJIBIX JOMOB (KBapTHP).

OCHOBHBIMM  3aJ]layaMW  OPTaHOB  HMCTIOJHUTEIBHOM BIACTH CYOBEKTOB
Poccuiickoin ®enepanuy, OpraHoB MECTHOIO CaMOYNPAaBJIEHHUs, OpPraHU3alui,
Ha peIlIeHHWe KOTOPBIX HampaBjeHa NPO(UIAKTHKA TMOXKAPOB B KHUIbE, SBISIOTCS
oOydeHue HAaCEeJICHUS Mepam N0>KAPHO U 0e30MacHOCTH, OCHOBaM
10>kapo0e30MacHOr0 MOBEAEHHUs, a TakKe HMHOOPMHUPOBAHME HACEIEHUA O Mepax
NOKapHON O€30IMaCHO CTH.

Hacrosimue mMetonuueckue pEeKOMEHJAIMU MOTYT OBITh  TMPUMEHEHBI
coOCTBEHHMKaMU AOMOB (KBapTHp) U apeHIaTOpamMu MOMEIIEHUH JJisi MPOBEICHHUS
CaMOCTOSITETbHOM TEpPBUYHOM OLIGHKM COCTOSIHUS TOXapHOW 0e30MacHOCTH
AKCILITyaTUPYEMOTO 3JI€KTPOOOOPYIOBAHMUS.

B nacrosimux MeToandyeckux peKOMEHJauMsIX Mo TEXHUYECKUMU CPEICTBAMU
npOopUIAKTUKN TOKAPOB TMOHUMAIOTCS ammapaThl 3alllUThl AJEKTPUUECKUX IIENeH,
TENJOBU3UOHHAS IUArHOCTUKA, TEPMOUHAUKATOPHI U TEPMOCHCTEMBI.

Hacrosimine MeTOIMYECKME PEKOMEHIALMU HE SIBJISIOTCS PYKOBOACTBOM IIO
IPOEKTUPOBAHUIO BJIEKTPOYCTAHOBOK 3aHUI U MOHTAXKy almnaparoB 3JEKTPUYECKOU
3alUTHI U APYTUX TEXHUUECKUX CPE/ICTB.

[IpoexkTHpOBaHUE U MOHTAXK 3JIEKTPOYCTAHOBOK 3/1aHUM JTOJKEH MTPOBOJUTHCS B
COOTBETCTBUH C JEUCTBYIOIIUMU HOPMATUBHBIMU JOKYMEHTaAMH.

Hacrosimiue Meroguueckue peKOMEHIAlMu HEe SBISIIOTCS HOPMaTHUBHBIM

JOKYMCHTOM.
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2. OCHOBHBIE YJIEKTPOTEXHUYECKHE MPUYHHBI MOKAPOB
0T 3JIEKTPOOOOPY10BaAHUA

[ToxapHast 6e30MaCHOCTh OOBEKTOB PA3JHMYHOIO HA3HAYEHHsS, B TOM YHCIIE
KWIBIX W OOIIECCTBEHHBIX 3JaHUM B 3HAYUTCIBHOH CTCICHH OMpeaesaeTCs
COCTOSIHMEM DKCILIIYyaTHP YEMOTO 3JICKTPOOOOPYAOBAHHUS U DJIEKTPOYCTAHOBOK.

3HaHWE TEXHUYCCKUX TMPUYUH TIOKAPOB OT DIIEKTPOYCTAHOBOK ITO3BOJISET
opranu3oBaTh 3G EKTUBHYIO CUCTEMY MOKAPHO-MPOYHIAKTHISCKUX MEPOTIPHUSITHH.

K nprauHaM 1moxapoB 3JEKTPOTEXHUIECKOTO XapaKTepa OTHOCSITCS:

- KOPOTKO€ 3aMbIKaHHeE;

- TIEperpys3Ka dJIEKTPUYECKUX LETIEH;

- OOJIBIIIOE TIEPEXOHOE COMPOTHUBIICHUE;

- HCKpPEHHUE;

- 9JIeKTpUYecKas J1yra;

- MIepeHanpPsHKCHUE DJICKTPUYCCKOM CeTH.

Kpome Toro, He0OXOAMMO yUYUTHIBATh, YTO IMEPEHANPSIKECHUE DJICKTPHICCKOM
ceTd, OOJIBIIOE MEPEXOTHOE COTIPOTHBIICHNE U MEpEerpy3Ka IEem MOXET MPUBECTH K
KOPOTKOMY 3aMBIKaHHIO, BO3HHKHOBEHHIO JJICKTPHYECKOW JOyrH, W HAo0OpOT,
KOPOTKOE 3aMbIKaHUE MOXET MPHUBECTH K IEperpy3ke 3JCKTPUYECKOHW CeTH, K
HUCKPEHUIO, 00pa30BaHUIO DIICKTPUUECKON AYTH, K MIEPEXOAY IJIEKTPUIESCKOTO TOKa Ha
METaJLJINY CCKHE 3a3¢MJICHHBIE KOHCTPYKIIUMHU U T.1. [3].

To ectb, oAHM aBapUiHBIC PEKHMMBI, MOTYT MEPEXOJUTh B Apyrue Ooee

OIIACHBIC OTHOCUTCIIBHO BO3MOKHOCTH BO3HUKHOBCHHA I1OKAPOB.

Kopomkoe 3amvikanue

Cpenn TpUYUH TOXKAPOB  DAIEKTPOTEXHUUYECKOTO  XapakTepa KOPOTKOE
3aMBbIKAHUE SIBJIIETCSI CAMBIM PACTIPOCTPAHEHHBIM, XOTSI HEPEJIKO OHO MOKET OBITh U
CJIEICTBUEM KaKOU-11OO0 Ipyroi aBapuiHON CUTYaIlMU B DJIEKTPUUECKON LIEMH.

KopoTkoe 3ambplkaHue B DJIEKTPUUECKHX UEMSIX MOXET BO3HUKHYTH B
pe3yJiibTaTe 3aMbIKaHUsl MeXAy (Pa30BbIM U HYJIEBBIM NPOBOJHHKAMU, 3aMbIKaAHUS
(a30BOrO MPOBOTHUKA HA «3eMITIo» [ 3].

NHpiMU  ciloBaMH, KOpPOTKO€ 3aMBIKAHHUE BO3HUKAECT IMPHU COCIAUHEHUU
ANEKTPUUYECKHUX NMPOBOJAOB C HAPYIIEHHOMN U30JAIAEH, CONPUKOCHOBEHUH ITPOBOJIOB C

METALIMYECKUMHU  3a3€MJICHHBIMM  KOHCTPYKLMSMM 3JaHUM U COOPYKECHUH,
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NOMAJJaHUA Ha OTOJICHHBIE MPOBOJA MOCTOPOHHUX METAIMYECKUX MPEIMETOB,
npoboe OoOyrJIeHHOW WM HAPYIICHHOW M3OJSIUIHH TMPOBOJOB H  JAPYIHX
AMEKTPOYCTAHOBOYHBIX M3 EIUH.

[Ipy KOPOTKOM 3aMBIKAHUM MTHOBEHHO MHOTOKPATHO YBEJIUYHMBACTCS CHJIa
TOKa B IIEMHU, TPOUCXOIUT 3HAUUTEIHLHOE BIICIICHUE TEIJIa, 3HAYUTEIHbHO BO3pacTaeT
TEMIEpaTypa TOKOTPOBOSIIUX KW, YTO NPUBOIUT K DPACIUIABICHUIO H30JISIIIMU
ANEKTPUUYECKUX TIPOBOJOB W Kabemedd um e€ TOCIHeAyIomeMy BOCIUIAMEHEHHUIO.
KopoTkoe 3ambikaHue, Kak MpaBUIIO, COMPOBOXKIAETCS XJIOMKOM, pacIlIaBICHUEM
MeTaJlJla TIPOBOJHUKOB M BBIOPOCOM pPACKaJECHHBIX YACTHI[ W3 30HBI KOPOTKOTO
3aMBIKAHUS C MOCJISAYIONTMM BOCIUIAMEHEHUEM OKPYKAIOIIUX MPEIMETOB.

Haubonee pacmpocTpaHeHHBIE TPHUYUHBI, MO KOTOPHIM MOXET TPOU3OUTH
KOPOTKOE 3aMBIKaHHE€ B KBapTHpE, J0Me, OOIIECTBEHHBIX 3JaHUSIX — 3TO
noBpexkacHre u3oisiuuu. [loBpexaeHrne W30JSIUM Yalle BCEro MPOUCXOJIUT B
MecTax, Trje MmpoBojaa meperunbarorcsa. Takke K TOBPEKICHUIO H3OJAIUUA MOXKET
NPHUBECTH TEPEKPyYMBAHUE IPOBOJOB, CTMOAHWE MPOBOJOB TOJ OCTPHIM YTIIOM,
HOBPEXKJICHHE M30JIMKA MNPOBOJOB TMPH TNPOBEACHHM PEMOHTHBIX paboT [4].
W3onaiuio MOTYyT TOBPEIWUTHh TPHI3YHBI WM JOMAIIHWE >XUBOTHBIE. Eme omaHa
NpUYMHA KOPOTKUX 3aMbIKaHUW — TIEPErpeB U, KakK CJCICTBUE, pa3pylIcHUE
U30JISIIUN.

HcroyHukaMu 3aXWraHUs TPU KOPOTKUX 3aMBIKAHUSIX MOTYT SIBISITHCS
packajicHHbIe (TOpPSIIME) YacTUIBI M KAaIUld MeTajula TPU pPacIUIaBICHUHA B
aBapUMHBIX pEeXKUMax IKUJI MNPoBOAOB (kKabenei) WM NOpW  pa3pylIieHUU

AJEKTPONPUOOPOB.

Ilepezpyska rnexkmpuueckux cemeu

CoBpeMeHHbIE KBAapTUPbl M JOMa HACBIIIEHBI MHOKECTBOM JJIEKTPUUYECKUX
npubopoB. YacTtoil MPUUYMHON BO3HUKHOBEHHSI TOXKApOB SABJSIETCS TMEperpys3ka
3JIEKTPOCETEN.

ITeperpy3koy Ha3bIBAETCA TAKOE SABJICHUE, IIPU KOTOPOM B BJIEKTPUYECKOU CETU
BO3HUKAIOT TOKOBBIE HATPY3KH, IPEBBIIIAOIINE JJIUTEIBHO JOIYCTUMBIE.

Haubonee wyacroil mnpuuMHON, BBI3BIBAIONICH TMEPETPy3Ky DIEKTPUUECKUX
Hernel B )KWIBIX U OOIIECTBEHHBIX 3/IaHUSIX, SBJISETCS BKIIOUCHHE B DJICKTPUUECKYIO

CeTh HE MPEAYCMOTPEHHBIX PACUETOM MOIIHBIX MOTPEOUTENCH FICKTPOIHEPTUN WITH
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BKJIIOUEHHE B OJHY PO3ETKY HECKOJBKO OBITOBBIX MPUOOPOB OOIBIION MOIIHOCTH
OJIHOBPEMEHHO.

B pesynbrare mneperpy3ku MpoBOJAa HArpeBaroTCs, BBIIEISETCS OOJIbIIOE
KOJIMYECTBO TEILJIa, MOTYT TUIABUTHCS YKUJIBI POBOJIOB — 3TO MOXKET CTaTh MPHUUYUHOM

KOPOTKOI'O 3aMBbIKaHH, BOSHUKAIOT UCKPEI U KAK CJIICACTBUC I10Kap [5]

Boavwoe nepexoonoe conpomuenenue (nioxoiu KOHmaxkm)

Bospmioe mepexogHOE CONMPOTHBJICHHE — O3TO CONPOTUBJICHUE YydacTka
IEKTPUYCCKOW IIEMA B MECTE COCAWHEHHS OTHCIBHBIX DJJIEMEHTOB (MecTa
COCIMHEHHUS TPOBOJIOB, TOJCOCAMHCHUS HMX K 3JICKTPONPHEMHHKAM, KOHTAKTHBIM
3JIEMEHTaM M T.I1.) B KOTOPBIX, PU HEMPAaBWILHOM UX HCIIOJHEHHUH, CONPOTHBJICHUC
BBIIIIC TI0 CPABHEHHIO C COMPOTHBJICHUEM JJICKTPUYCCKOM 1[I JI0 ATUX YYaCTKOB U
nocie Hux [3].

Haubonee yacto OoJbIINE IMEPEXOIHBIC CONMPOTHBIICHHS BO3HUKAIOT B MECTaX
COEIMHEHHS MPOBOJIOB MEXKIy COOO0H, KOrja BMECTO MaiKH, CBAPKH, OMPECCOBKU MU
32)KUMOB T10]] OOJITHI TIPUMEHSIFOTCS CKPYTKH TPOBOJIOB (OCOOCHHO OIAacHa CKPYyTKa
IPOBOJOB C AQIIOMHHHUEBBIMH M MEIHBIMH JKWJIAMH), B MeECTax IOJKIIOYCHHS
NPOBOJIOB K ammaparaM 0e3 CHCHUaIbHBIX 3aKHMMOB M HAKOHCYHHKOB, B
BBIKJIIOUATEIIAX, IITENCENbHBIX pa3beMax (pO3eTKaX, BHJIKAaX) Ha KOHTAKTHBIX
3JIEMEHTaX MPU CHKCHUU TPUIaraeMbIX JIJIsl BKIIOUCHUS YCHIIMH, HETOBKJIFOUCHMS,
HOJATrOpPaHusl M T.II., B MECTaX KOHTAKTOB, BBIIMOJHCHHBIX C IOMOIIBIO PE3bOOBBIX
COCIMHEHHH B 3JIEKTPOOOOPYI0BAaHUH, B KOTOPOM B MPOIECCe PAOOTHI MPOHU3OIILIO
ocJjla0JIeHUe KOHTAKTa.

HemnocpencTBEHHBIM HCTOYHMKOM 32KUTAaHUS B OTOM CJIy4ae MOTYT OBITh:
3JIEMEHTBI JJICKTPOYCTAHOBOK, HArpeThie JI0 BBICOKOW TEMIIEpAaTyphl TEIJIOM,
BBIJICJICHHBIM ~ JJICKTPUYECKUM  TOKOM B MECT€  OOJIBIIIOTO  MEPEXOHOTO
COTNPOTHBIICHHS; DJICKTPUYCCKHEC HCKPBHl WM YacTHUI[Bl PAcCIUIaBJICHHOTO U
HAKaJCHHOTO METaJlla, BO3HHUKAIONIME B MECTE «IIJIOXOT0» 3JICKTPHYECKOTO
KOHTaKTa.

Kpome TOro, 6oJblioe mepexoHOE COMPOTUBICHUE MOYXKET OBITh MPUUUHOMN

BO3HUKHOBCHHMA KOPOTKOI'O 3aMbIKAHM:.

Hckpenue (0yzo60ii npoooii)
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Hckpenne (myroBoil mpo0OOiH) B DIEKTPOYCTAHOBKaX — OTO BeChbMa
pacrpoCTpaHEHHOE SBJICHUE U MPOUCXOINUT KAaK NMPU HOPMAJIBHON pab0Te OTACIBHBIX
noTpeOuTeneil AINEKTPUYECKOM HSHEPruu, 4Yalle BCEro MNpuOOpPOB HUMEIOUIUX
KOJUIEKTOPHBIA 3JIEKTPOABUTATEb MPU HEIJIOTHOM IMPHUJIETAHUHM K HUM ILIETOK, TaK U
B aBapUMHOM pexume paboThl AJIEKTPONPUOOPOB, B MECTaX HEKAYECTBEHHOTO
OPUCOECIUHEHUSI TPOBOJAOB K MOTPEOUTENSIM  BJICKTPUUECKOM JHEPIUH, IMpu
CONPUKOCHOBEHUHM OTHENBHBIX YYaCTKOB TMPOBOJOB MEXAYy COOOM WM C
3a3eMJICHHBIMHA KOHCTPYKIUSMH U T.1. [3].

[Ipyu wuckpeHun MNPOUCXOAUT OOpa3oBaHHE MCTOUYHUKOB  3a)KUTAHUS,
o0Jiaaronux YHEPTUeH U TeMIepaTypoil JOCTATOUHBIX AJIS1 BOCIIJIAMEHEHHUS MHOTHX
TOPIOYHMX BEUIECTB U MAaTEPUAIIOB.

HckpoBoil pa3psg MoxkeT oOpa3oBbIBATHCS NMPU HU3JIOME KUIbl Kadens u3-3a
YCTJIOCTU MeTajja, pa3pbiBa MPOBOJHUKA NPHU YPE3MEPHOM PACTSHKEHUU Kaldes,
a100 MpH MOBPEKIECHUU KUJIbl TOCTOPOHHUM MpeAaMeToM. B moBpexaEHHON xKuie
BO3HHMKAET MaJIbli 3a30p, NpOOUBaeMblil paboOurM HANpPSKEHUEM, MOATOMY TOK IO
TakOMy KaOeo MpOoJO0JDKAeT MPOTeKaTh, M OCTAETCS OJM30K K HOMUHAIBHOMY
3HaYeHU0. B 3a3ope BO3HMKAeT JYroBOW  paspsd, COIPOBOXKIAIOIIUNCA
MHTCHCUBHBIM BBIJICJICHUEM TEIIa, YTO MPUBOAUT K JajbHEUIIEMY pa3pylICHHUIO

U30JIIUY KaOeJsi U ero BO3rOpaHHuIo.

Inexmpuueckan oyza

DnexTpuyeckas ayra o0pa3yercss B pe3yIbTare YCTOMUHUBOTO JEKTPUIECKOTO
paspsiia MEeXIy ABYMSI METAJIMUECKUMU DJIEMEHTAMU DJICKTPHUUECKON YCTAHOBKH,
UMEIOIIUM U Pa3HbIe MOTEHIUANIBL. B 3JIeKTpruecKol Jyre MpOUCXOJUT UHTEHCHUBHAS
MOHM3ALIMS Ta30BOTO MPOMEXKYTKA, IJIaBJIeHHWE U TropeHue meramia. Kpome Ttoro,
NPOUCXOJUT WHTCHCHUBHOE pPa30phI3TUBAHUE PACIUIABJICHHBIX YAaCTHI[ METaJlIa,
UMEIOIIUX OOJBIION 3amac TEMJIOBOW JHEPTUM, KOTOpPbIE MOMajas Ha TOproYHne
MaTepualibl, MOTYT 3aXe€4b HX. OJEKTpUYEecKass Jyra HUMEET OYEHb BBICOKYIO
temrepatypy (1500-4000 °C) u MOXeT BOCIJIAMEHUTHh MPAKTHUUECKU JIO00M
TOPIOYMI MaTepuall, COMPUKACAsICh C HUM HEMOCPEIACTBEHHO, a TaKXKe MOCPEACTBOM
JTY4YUCTOM TEIJIOTHI.

VYcroitunBass ~ JJIEKTpUYECKas  Jyra  HHOTJAa  MOXET  BO3HHKAaTh B
anekTponpoBoAax. [Ipu snekTpuueckoi Ayre Mo HensM MPOTEKAIT TOKH KOPOTKOTO

3amblkaHud. [loaTomy npu 00pazoBaHUU 3JIEKTPUYECKON AYTH B aBapUITHOM pEXUME
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B JJIEKTPUYECKOW LI€MU BO3HUKAIOT BTOPUYHBIE (TOOOYHBIE) SBIEHUS, XapaKTEpPHBIE
UL KOPOTKOTO 3aMblKaHHA. B ciaydasX, He MNpeayCMOTPEHHBIX HOPMaJbHbIM
PEXKUMOM DIKCIUTyaTallMu 3JIEKTPOYCTAaHOBOK, BO3HMKHOBEHHUE JJIEKTPUYECKOUW TYI'U
qare BCeTo MPOUCXOIUT IPU KOPOTKOM 3aMbIKaHuH [ 3].

Ilepenanpasicenue 6 31eKmpuieckoil yenu

IlepeHanpskeHHE MOXKET BO3HHKATh: IIPU KOPOTKMX 3aMBIKAHMAX; IPH
NOTAIaHUU «BBICOKOTO» HAINPSIKEHUS HA HU3KOBOJIBTHBIE CETH; IIPU TPO30BBIX
paspsaax; 3NEKTPOMAarHUTHOM MHAYKIIUU U JP.

Ilo:xapHass ONMAacHOCTh NEPEHANPSKEHHsA, B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBHM, MOET TMPOSBIATHCA B CIEAYIOUIEM: TOBBILIEHUHM BEPOSTHOCTHU
BO3HMKHOBEHHUSI KOPOTKOIO 3aMBbIKaHWS; YBEJIWYEHHMHM TOKOBOM HAIrpy3KM Ha
OTACIBHBIX YYacTKax OJJICKTPUYECKOM LENM M BO3MOXKHOCTH BO3HUKHOBECHUSA
NEPErpy3KH; MOBBIIIEHUH TEIUIOBBIIEIECHUS B DJIEKTPOHAIPEBATENIBHBIX yCTPOUCTBAX;

HOBBIILIEHU U BEPOSTHOCTU BOSHUKHOBEHHUSI aBapUIHBIX PEKUMOB B 3JIEKTPONPUOOpax

[3].

Henpasunvnaa 3Ikcnayamayua, KOHCMPYKMUGHbIE HEOOCMAMKU U
HeUuCnpagHoCmu 31eKmpou30enui

[loxxapnas ©6e€30MacCHOCTh JJEKTPUUECKUX MNPHUOOPOB HAMpaBjieHa Ha
obecrieueHre MPaKTUYECKON HEBO3MOKHOCTH 3aropaHms, Kak caMoro M3JeNus, TaK U
OKpYXKaloIllel ero cpeapl, 4YTO JODKHO O0ecrnedyuBaThCsl  KOHCTPYKIUEH
ANeKTponpubopa, BHIOOPOM  KOMIUIEKTYIOIIMX HW3AEJNUA W  MaTepuajoB C
TEMIEPATypPHbIMU XapaKTEPUCTUKAMH, COOTBETCTBYIOIIUMHU TEIJIOBOMY PEXKUMY
pabotel. Ilpu 9STOM  XapakTepUCTHKaAaMHM  TOXKApOOE30MacHOCTU  SBISIETCSA
COOTBETCTBUE TEMIEpATypbl HAa OCHOBHBIX 3JIEMEHTaX 3JIEKTPUUYECKOTo mpudopa
JOTTYCTHUMBIM 3HAYEHUSM, KaK B paboueM, TaKk U B aBapUHHOM PEXHUME €ro padOTHI.

Bo3HuKHOBEHHE TOXApOB OT JJICKTPUYECKUX MPUOOPOB MOXKET OBITh
00yCJIOBJIEHO:  KOHCTPYKTUBHBIMM  HEAOCTaTKaMH,  HapyUIeHHEM  [paBUIl
JKCILTyaTalliM; HEKAYeCTBEHHBIM HHEProcHaOKEeHHEeM (pEe3KUMHU KoJIeOaHUSIMU
HAIIPSDKEHUS B DJIEKTPUYECKOM CETH, YTO MOXET NPUBECTH K BO3HUKHOBEHHIO
aBapUUHBIX PEKUMOB).

OCHOBHBIMH TNPUYMHAMH BO3HUKHOBEHHUS TOXKApOB OT BJIEKTPUUECKUX
U3JICIIUI SBISIOTCS: KOPOTKOE 3aMbIKaHWE B MPUOOpax U MIHypax MUTaHUs, 00JbIIOE

NEPEXOIHOE CONPOTUBJIEHUE, NIEPETPY3KA, UCKPEHUE, HAPYLIEHHUE TEIUIOBOTO P €XKHUMa
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paboTel  »nekTpomnpubopa  (YXYAUIEHHBI  TEIJIOOTBOJ), HEMOCPEACTBEHHOE
COTIPUKOCHOBEHHE HArpPEeThIX IMOBEPXHOCTEH DJIEKTPONPHOOPOB C TOPIOYUMH
MarepuajamMu; BO3JCHUCTBHE TEIUIOBOTO  M3JIydeHuss npubopa (Hampumep,
ANEKTpooOOTpeBaTeNsi) Ha TOPIOYME MaTepualibl; BBIJIET pPACKaJICHHBIX YAaCTHII,

00pa3oBaBIIMXCS B pe3yJibTaTe aBap MMHOTO pexuma [ 3].

3. Opranuszanusi Npo WIAKTHKH MOKAPOB
3.1. O01mue moJ10KeHUA

Opranuzanus npopHUIaKTUKH MOKapoB oT HKCILTyaTUP yEMOTO
ANEKTPOOOOPYAOBaHUA HAXOJUTCS B KOMIIETEHLMM JIMI[A, WIM YIPaBISIOMEH
KOMIIAaHWHM, OTBETCTBEHHBIX 3a OOecleueHHe MOKapHOU Oe30MaCHOCTH Ha OOBEKTE
3aIIUTHI, €CJIM MHOE HE ONPE/IEICHO PYKOBOJAUTEIEM OpTraHU3aIHy.

B coorBerctBuM ¢ [15] OTBETCTBEHHBIH JOJKEH HMETh: TEXHUYECKHE
nacmopTa OCHOBHOTO 3IIEKTPOOOOPYAOBAHUS, KypHaJIbI yuera
NIEKTPOOOOPYAOBAHUSI C IEPEUYUCIECHUEM OCHOBHOIO 3JIEKTPOOOOPYAOBAHUS U C
yKa3aHHEM ero TeXHHUYECKHX JaHHBIX, MHCTPYKIMHU MO 3KCIUTyaTalluu U TEXHUYECKHE
macTtopTa 3aBOJOB-U3TOTOBHUTENEH, CepTH(PUKATHI HA 000pPYyIOBaHUE U MaTEpHAIIbI,
noJJexaniue o0sA3aTeNbHONM CcepTUUKALMU, TPOTOKOJbI W aKThl MCHOBITAaHUN U
U3MEpPEHUl, PEMOHTa M TEXHMYECKOro OOCIyKMBaHUA OOOPYNOBaHMs, KYypHal
1eQEeKTOB U HEMOoNal0K Ha 3IEKTpPOoOOPYAOBaHUH, IPOU3BOJCTBEHHbBIE HHCTPYKLIUU
[0 JKCIUTyaTallud 3JIEKTPOYCTAaHOBOK, MHCTPYKILHUHU IO IOXKapHOH O€30MacHOCTH,
MHCTPYKIMU 10 MPEIOTBPALICHUIO M JUKBUAAIMM aBapuil. Bce wuHCTpyKImu
pa3pabaTbIBalOTCS € Y4YE€TOM BHIOB BBIIOJHAEMBIX padOT U YTBEPKAAIOTCS
pykoBoauTeseMm opranuszanuu. Ilopsgok XxpaHeHUs] JOKYMEHTAlUM yCTaHABIUBAECTCS
PYKOBOJMTEJIEM OpTaHU3ALUH.

JlokyMeHTauus 10KHA [epecMaTpuBarhes He pexe 1 pasza B 3 roja.

Bce wu3MeHeHuss B 3JEKTPOYCTAHOBKAX, BBINOJHEHHbIE B  Ipolecce
SKCIUTyaTalluM, JODKHBI CBOEBPEMEHHO OTpaXaTbCd Ha CXeMax M depTexkax 3a
HOJINCBHI0O OTBETCTBEHHOI'O 32 AJIEKTPOXO3SUCTBO C YKa3aHUEM €ro JOJDKHOCTU U
JaThl BHECEHUS U3MEHEHUS.

CooTBeTCTBUE IJNEKTPUUECKUX CXeM (aKTHYECKHM SKCILTyaTallMOHHBIM

JIOJDKHO MPOBEPATHCS HE pexe 1 pa3za B 2 roja.
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B cootBerctBuM ¢ [15] mpoBepka yYCTPOHCTB 3alIMTHOTO OTKJIIOUEHUS
IIPOU3BOAUTCS HE pexe | pasa B kBapTall.

Jlng apyrux anmapaToB 3allUThl PEKOMEHAYETCS NPOBOJMTH NPOBEPKY HE
pexe 1 pasa B kBapTal.

IIpoBepky COCTOSIHHS TEPMOMHAMKATOPOB U TEPMOCUCTEM PEKOMEHIYETCS
POBOAUTH 1 pa3 B KBapTall.

TennoBU3MOHHYIO  JHATHOCTHUKY  3JIGKTPOOOOPYIOBAHUS  PEKOMEHIYETCS
IpOBOAUTH HE pexe | pa3a B roxa.

PekoMeHayeTcs NMpoBOAWTH BHEMJIAHOBOE NPOQHUIAKTHUECKOE OOCIeI0BaHUE
OT/AEJIbHBIX 3JIEMEHTOB JJIEKTPOOOOPYAOBAaHUS IOCIE KaXXIOr0 HMX PEMOHTa WU
3aMEHBI.

Pekomenayercss mepea  NpOBEACHUEM OUYEPEOHOTO WM BHEIJIAHOBOTO
o0OcneoBaHMs O3HAKOMUTHCA C JAHHBIMM HpeIbLAyHIero o0cienoBaHus. ITo
MO3BOJIUT MPOCIEAUTh JIMHAMUKY TMOKAPHOM OMACHOCTU AJEKTPOOOOPYIOBAHUA U
CBOEBPEMEHHO MPEAOTBPATUTD MOKAPOOTACHYIO CUTYAIHIO.

HenocpenctBeHHO  MpOQUIAKTUUYECKUA  OCMOTP  3JEKTPOOOOpYAOBaHHUS
OPOBOJUT KBATM(UIMPOBAHHBIM CIELUATNCT OOCIYXHBAKOLIEH OpraHU3alu
COBMECTHO C OTBETCTBEHHBIM 32 MOKAPHYIO MPOPHUIAKTUKY Ha OOBEKTE.

Bce onepanuu ¢ 31eKTpo0o00opyaoBaHHEM (MOHTaX annaparoB 3JIEKTPUYECKOU
3alUTHl, TEPMOUHIMKATOPOB, TEPMOCHUCTEM, MNPOPUIAKTUYECKOE OOCITYyKHUBaAHUE,
PEMOHT, 3amMeHa) JOJDKHBI TMPOBOJUTh KBATU(UIUPOBAHHBIE CHELUATUCTHI

00CITyKMBaIOIIEH OpTaHU3aIlHUH.

3.2. [IpodpnaakTuyecKue MepoNpusITHS

K npodunaktuueckum MeEpoOmnpUATHIM TO TPEAYNPEKICHHUIO IMO0XKAPOB OT
3IEKTPOOOOPYAOBAHUS KUIBIX U OOIIECTBEHHBIX 3JJaHUN CIIEAYET OTHECTH:

- ICPUOIUIECKUN KOHTPOJIb COCTOSIHUS W PpabOTOCIMOCOOHOCTH ammapaToB
3aIUTHI JIEKTPUUECKON CETH;

- IPUMEHEHUE TEPMOUHAUKATOPOB U MEPUOJNYECKUN KOHTPOJIb UX COCTOSHUSA ;

- IPUMEHEHUE TEPMOCUCTEM

- IEPUOAUYECKOE MIPOBEICHUE TETJIOBU3UOHHOM JIMaTHOCTUKHU

HKCILTyaTUPYEMOT0 3JIEKTPOOOOPYAOBaHMUS ;



23

- KOHTPOJIb COCTOSIHUSI UCTIOJIB3YEMBIX 3JIEKTPOMPUOOPOB, INEKTPONPOBOJIKH U
3JIEKTPOYCTAHOBOYHBIX U3/IETUN.

CrnenyeT OTMETUTD, UTO NEpe]l NEPBUYHON YCTAHOBKOW TEPMOUHIUKATOPOB Ha
AJIEMEHTHI DJIEKTPOOOOPYIOBaHUS HEOOXOAUMO COOCTBEHHUKY JJIEKTPOYCTAHOBKHU
WIM  JKCIUTyaTHpYIOUIeW  opraHu3auudu  pa3paboTaTh  NPOEKT  MOHTaxka
TEPMOUHIUKATOPOB C YKA3aHUEM TOUYEK UX MOHTa)Ka M TUIIOB.

IIpoekT MOHTa*ka TEPMOUHIAMKATOPOB JOJHKEH OBITh BKJIIOYEH B IEpPEUYCHBb
OCHOBHOU TEXHUUYECKOW JOKYMEHTAIIMH 3alUIIIaeMOM JIEKTPOYCTAaHOBKH.

[Ipyu mocneayromieM  MPOBEICHUM  PEMOHTHBIX paboOT Cc  3aMEHOU
TEPMOUHAUKATOPOB JIOJDKHO OCYIIECTBJIATH B COOTBETCTBHM C TpeOOBaHUSIMH,
pa3paboTaHHOTO MPOEKTa MOHTAXA.

YcTaHOBKY ~ TEPMOMHIMKATOPOB  JIOJDKEH  NPOU3BOAUTH  IEPCOHAI,
JTOMYIIEHHBIH K paboTe B JACHCTBYIOIIMX JJEKTPOYCTAHOBKAX, HMEIOUIUM
HEO0OXOIMMbIE 3HAHUS U HABBIKU MOHTaXa TEPMOUHIUKATOPOB.

MoHTaX TEPMOWHIMKATOPOB, CJEAyeT NPOU3BOJAUTH Ha OTKJIIOYECHHOM
ANEKTPOOOOpYAOBaHUHU (HAPUMEpP, BBIBEICHHOM B PEMOHT, MPU MEPUOIUIECKOM
WY BHETJTAHOBOM TEXHHMYECKOM OOCIYy)KUBaHUM M T.J.) ¢ cobmoaenuem [IpaBumn mo
OXpaHe Tpy/ia NP IKCILUTyaTaluH JIEKTPOYCTAaHOBOK.

TepMoUHAUKATOPHI, MPEUMYILIECTBEHHO, CIEAYET pa3MeniaTb Ha KOHTAKTHBIX
COCAMHEHUSX M  KOHTAKTaX pacHpeACTUTENbHBIX  YCTPOMCTB;  JIOIMYyCTUMO
pa3MelIeHue Ha KOpIycax HEKOTOPOTo JJIEKTPOOOOpYAOBaHUS, a TaKKe HHBIX
3JIEMEHTaX 3JIEKTPOYCTAHOBOK.

TepmouHaukaTopsl HEOOXOAMMO pa3MelaTh TaK, YTOOBl OHU OBLIA XOPOIIIO
BUJIHBl TPU BU3YaJIbHOM KOHTPOJIE COCTOSIHHSI TIOKapHOW  0€30macHOCTHU
ANEKTPOOOOPYAOBaHUS, B YACTHOCTH, TEPMOMWHIUKATOPHbIE HAKJICHKH CIEAyeT
pasMmeniath TakuM 0O0pa3oM, YTOOBI TEPMOUWHIMKATOPHBIE METKH TeMIlepaTypHOM
mIKaigbl OBUIM  XOPOIIO BHUAHBI TPU TPOBEACHUU BH3YyaJbHOTO OCMOTpa
3JIEKTPOOOOPYIOBAHMS.

[Ipy pa3memnieHUy TEPMOUHAUKATOPOB ClieAyeT u30eraTb KOHTAKTa HX
MOBEPXHOCTH C DJIEMEHTaMU, KOTOPBIE CHOCOOHBI BBI3BaTh HMX IOBPEKJCHUE B
pe3yJiibTaTe MeXaHU4eCKOTO BO3/ICHCTBUSI.

[lepen MOHTaKOM TEPMOUHAUKATOPHBIX HAKJIEEK, HEOOXOIUMO MPOU3BECTH UX

BHEIIIHUM OCMOTP Ha IpPEAMET OTCYTCTBUS NOBPEKACHUU. TepMOMHIUKATOPHBIE
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METKH TEeMIIEpaTypHOM IIKadbl HAKJICHKH HE JOHKHBI UMETh OTMETOK JIOCTHKEHHUS
Ha3HAYCHHBIX TeMIIepaTyp (He JTODKHO OBITh N3MEHEHHS IIBETa METOK).

Hanecenue TepMOMHAUKATOPOB HEOOXOIUMO MPOU3BOJAUTH B COOTBETCTBUHU C
WHCTPYKIIMEH 10 AKCTIIyaTalii TEPMOUHINKATOPA.

B mpouecce MoHTaxa HE JOITyCKaeTCs:

- MEXaHUYECKOE MOBPEXKIECHUE TEPMOUHIMKATOPHON HAKIIEHKY;

- HAHECEHUE TEPMOUHAUKATOPOB Ha AJIEMEHTHl 3JIEKTPOOOOpyAOBaHUS,
HAXOSIIMECS TI0]T HATIPSHKCHUEM ;

- pa3MelIeHue TEPMOUHAUKATOPOB B HEMOCPEACTBEHHON OJM30CTH  OT
HarpeBaTeIbHbIX TPUOOPOB.

B kypHane yka3plBaeTcsi MECTO HaHECEHHUs TEPMOMHIUKATOpa, Mpeaes
cpabaTeIBaHUs, HCXOIHOE COCTOsSTHUE (LIBET, TPAaAyUpOBKA U T.I.), JaTa HAHECEHHUS,
CPOK UCHOJIb30BAHUS WM ATy 3aMEHBI.

CocTosiHUE TEPMOUHAMKATOPOB CIEAYET NPOBEPSATH IYTEM BHU3YaJbHOTO
OCMOTpA IEKTPOOOOPYIOBaHUS C COOIOIeHNEM TPpeOOBaHU MPaBUJI OXPaHbl TPyAa
(B mepuo/ BHIMIOJHEHHUS TJIAHOBBIX, BHEMJIAHOBLIX OCMOTPOB, B MEPUO/I BHITIOTHEHUS
PEMOHTHBIX PadoT).

[leproanaHOCTH OCMOTpa AIEKTPOOOOPYAOBAHNUSA, 3aIUIIEHHOTO
TEPMOUHAUKATOPAMH,  yCTAHABJIMBACTCS  OPraHU3AI[MOHHO-PACIOPSIUTEIBHBIM
JOKYMEHTOM  COOCTBEHHUKA  DSJEKTPOYCTAHOBKM  WJIM  DKCIUIyaTHpYIOLIEH
OpraHu3aiuei.

[Ipu npoBeneHUM BU3YaJbHOTO OCMOTpa 0C000€ BHUMAHUE CIEAYET YAEIATh
OTCYTCTBUIO MEXaHUYECKUX TOBPEKJICHUIA TEPMOHMHIUKATOPOB, MX OTKJIECUBAHHIO
WIN OTCIIauBaHUI0, CPA0ATHIBAHUIO TEPMOUHIUKATOPHBIX METOK.

OcHoBaHMeM i1 BbIBOJa OOOPYIOBaHMSI B PEMOHT SIBJISIETCA MPEBBILICHUE
TEMIEPATYPHI IJIEMEHTOB JIEKTPOOOOPYT0BAHUS.

[Ipodunakruueckue MeponpUsATHS MPeICTaBICHbI B Tabnuiie 3.
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[Mpodunakruueckue MEpONPHUITUS

Tabmuma 3

Pexomenayemast -
TexHnueckue cpeacTea I[MpopunakTuyeckoe MeponpusiTue JeiicTBHUSI NpH 00HAPYKEeHUU HEUCTIPABHOCTH
NepUOINYHOCTD
ABTOMAaTHYECKHE BusyanbHblil 0cMOTP. 1 pa3 B kBapran | IIpu oOHapyx’eHUN HEUCIIPABHOCTH IIPOU3BECTU
BBIKJTIOYATEITN He nomxno ObITh Aedopmammu Kopryca, W3MEHEHHUS 3aMeHy anmnapara
BETa M OIUIABJIEHUS W3O0JISILMU IPOBOJIOB, CIIEIOB
neperpena (M3MEHEHHUs []B€Ta) KOHTAKTOB.
[IpoBepka  COOTBETCTBUSI  NapaMETpOB  ammapara,
YKa3aHHOM B MAapKHPOBKE MapaMeTpaM 3JIEKTPHUYECKOMN
CETH IO HAIPSHKEHUIO U TOKY.
[TpoBepka paboOTOCITOCOOHOCTH.
VYcerpolicTBa 3anMThl | BuzyanabHbIN OCMOTP. 1 pa3 B kBapran | IIpu oOHapyx’eHMN HEUCIIPABHOCTH IIPOU3BECTU

Qg QepeHnaIbHOro TOKa

He nomxno ObITH Aedopmammu Kopryca, M3MEHEHHUs

LBETa W OIUIABJIICHUS M30JSLMHU IPOBOJOB, CIEIOB
nieperpena (U3MEHEHHUs 1[BETa) KOHTAKTOB.
IIpoBepka  coOTBETCTBUS  NIApaMeTpPOB  aImapara,

YKa3aHHOW B MapKHpOBKE MapaMeTpaMm 3JIEKTPUUYECKOM
CeTH M0 HANPKEHUIO, TOKY, AuddepeHImaIbHOMy
TOKY.

[IpoBepka pabOTOCIIOCOOHOCTH C TMOMOIIBIO KHOIKHU
«Tect». Ilpu HaxkaTum Ha KHOMKY «TecT» yCTpOMCTBO
JIOJKHO CpaboTaTh.

3aMEHY YCTPOKCTBA

VYerpolicTBa  3allMTBL - OT
JYTOBOTO po0ost
(uckpeHus)

BusyanbHbII OCMOTD.
He nomxHo ObITH Aedopmanmu Kopryca, M3MEHEHHUs

[[BETa U OIUIABJICHUS HW30JSLUHU MPOBOJAOB, CIIEJIOB
neperpena (MU3MEHEHHUs [IBETAa) KOHTAKTOB.
[IpoBepka  cOOTBETCTBHS  MapaMeTpoOB  ammapara,

YKa3aHHOM B MAapKHUPOBKE IapaMeTpaM 3JIEKTPUYECKON
CETH 110 HAIIPSDKEHUIO, TOKY.
IlpoBepka pPabOTOCIOCOOHOCTH C MOMOIIBIO KHOIKH

1 pa3 B kBapTan

[Tpn oOHapy>KeHUU HEMCIPABHOCTH TPOU3BECTH
3aMEHYy YCTpOMCTBa
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TexHu4ecKHne cpeacTBa

IIpoduiaakTuyeckoe Meponpusitue

Pexomennyemas
NEPUOANIHOCTD

JlelicTBUSI NpU 00HAPYKeHNH HEUCTIPABHOCTH

«Tect» wnuM nOpw MOMOIIM TECTOBOIO YCTPOMCTBA,
BXOOAIIIETO B KOMIIJIEKT ITOCTAaBKH. HpI/I Ha>XaThuu Ha
kHOmKy «Tect» ycTpoiicTBo momkHO cpabotats. [lpu
BKJIIOYCHUU  TECTOBOTO  YCTPOWCTBA B  PO3ETKY
3aIM IIAEMOM 1IeTTH YCTPOMCTBO JOKHO CpadoTaTh.

VYerpoiictBa  3aumThl 0T | BusyasbHblil 0CMOTD. 1 pa3 B kBapran | IIpu oOHapyx’eHHN HEUCIIPABHOCTH IIPOU3BECTU
IIepEHANPSKEHUS He nomxno ObITh aedopmaimu Kopriyca, U3MEHEHHS 3aMeHy yCTpOICTBa

LBETa M OIUIABJICHUS W3O0JISILMU IPOBOJIOB, CIIEIOB

neperpena (M3MEHEHHUs [[B€Ta) KOHTAKTOB.

[IpoBepka  COOTBETCTBUSI  NapaMETpOB  ammapara,

YKa3aHHOW B MapKHpOBKE MapameTpam 3JIEKTPUUYECKOU

CETH IO HAIPSHKEHUIO, TOKY.

TepMounarKaropsl BusyanbHbIi 0ocMOTP. 1 pa3 B kBapran | IIpu oOHapyXeHUHU MEXaHUYECKUX

OTcyTCTBHE MEXaHUYECKUX MOBPEKIACHUH. MTOBPEXKICHH I UIn HCTEUCHUS cpoka

[TpoBepka CpOKOB FKCILTyaTallUd TEPMOHMHIUKATOPOB B IKCILTyaTalluu MIPOU3BECTH 3aMeHy

COOTBETCTBUU C JOKYMEHTALUEH N3rOTOBUTEISL. TEPMOMHIUKATOPA.

OrtcyTcTBHE U3MEHEHUS 1IBETa TEPMOMHANKATOPOB. B ciydae W3MEHECHUS LBETa
TEPMOMH/IUKATOPAIPOU3BECTH  JACUCTBUS IO
pazneny 4.3  HacTOAMX  METOJUYECKHUX
PEKOMEHIAIH .

Tepmocuctembl BusyanbHbli ocMOTP. 1 pa3 B kBapran | IIpu oOHapyXeHUHU MEXaHUYECKUX

OTcyTCcTBHE MEXaHHUYECKUX MOBPEKICHUN TATYUKOB. MOBPEXKICHU I UIn HCTEUEHUS cpoka

[IpoBepka CpPOKOB  JKCIUIyaTallUM  JaTYUKOB B AKCILTyaTallui TPOU3BECTH 3aMEHY TaTYHKOB.

COOTBETCTBUU C JOKYMEHTALUEH N3TOTOBUTEISL.

OtrcyrcTBHE W3MEHEHUS 1BeTa OIJIABJICHUH,

nedhopmanum.

TermoBru3noOHHAsA [Tpounssectu TETJIOBU3UOHHYIO nuarHoctuky | He pexe 1 pazaB | Ilo pe3yapTaram TETJIOBU3UOHHOTO
JUArHOCTHKA AKCILTYyaTUPYEMOTO AIEKTPOOOOPYIOBAHS B roj 00cCIIeIOBaHUS COCTABISACTCS TPOTOKOI.
COOTBETCTBUU ¢ [6] wmm Apyrod arTecTOBaHHON [IpoTOoKOA [OMKEH COJAEpKATh  CIIEIYIOILYIO

METOJINKOU TEIMJIOBU3UOHHOU TUATrHOCTHUKH.

UH(pOpPMAIHIO:

- HAWMMCHOBAHUC U

aJpeC OpraHu3anunu-
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TexHu4ecKHne cpeacTBa

IIpoduiaakTuyeckoe Meponpusitue

Pexomennyemas
NEPUOANIHOCTD

JlelicTBUSI NpU 00HAPYKeHNH HEUCTIPABHOCTH

WCTIOJTHUTEIIS,

- HOMEp JIMIICH3WM H aKKpeIUTAllMk Ha
MPOBEJICHUE TAHHOTO BHJAa pabOT ¢ yKa3aHHEM
JaThl BBIAAYH, PETHCTPALMOHHOTO HOMEpA,
HaMMEHOBAaHMS OpPTraHa BBIIABIIETO JUICH3UIO U
MIPOBOIUBIIIETO aKKpeIUTAIHIO, Cpoka
e CTBUS;

- HOMEp OTYeTa, HOMEp OJK3eMIUIIpa W Jary
(cpoxu) mpoBeeHus pabOTHI;

- HauMEHOBaHHWE OOCIENOBAaHHOIO OOBEKTAa H

€ro aJipec;

- CIHCOK WCIIOJIHUTEICH C  yKa3aHHEM
KBaJTU (DUKATHN;

- nepeyeHb CpeICTB U3MEPEHH

UCIIOJB30BAHHBIX ~ MpH  00CIEeNOBaHWUHU, C
yKa3aHUEM JIaThl TOBEPKH;

- 1enb o0cneoBaHus (OMpeaeICHIE TTOKapHOH
OIMACHOCTH) M OOBEKTHI 00cCie0BaHus (yKa3aTh
KaKoe AJIEKTPOOOOPYIOBAHHE 3AHUS
MOJIBEPrajioch 0OCIEI0BAHHIO);

- XapaKTEePUCTUKH OOBEKTOB OOCIEIOBAHUS
(cocrosiHME 3JEKTPOOOOPYAOBaHUS,
HaANPSHKCHHE, TOK HATPY3KHU | T.]1.);

- pesyabratel  oOciemoBaHHS  (CTENEHb
neEeKTHOCTH (moxxapHoi OMacHOCTH),
TEPMOTpaMMBI W COOTBETCTBYIOIIIIE UM
dboronzoOpaxkeHusi, COUCOK Jae()EeKTOB IO
CTETICHU UX IMOYKAPHOU OMACHOCTH).
Coneprxkanue MpOTOKOJIA MOXKET JIOMOJHATHCS B
3aBUCUMOCTH OT 00CIIelyeMOoro 00beKTa.
PazBuBumecss gedexTsl W geeKThl  Ha
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TexHu4ecKHne cpeacTBa

IIpoduiaakTuyeckoe Meponpusitue

Pexomennyemas
NEPUOANIHOCTD

JlelicTBUSI NpU 00HAPYKeHNH HEUCTIPABHOCTH

HAYaJIbHOW CTAaIUd Pa3BUTHS PEKOMEHIOBAHO
YCTpAHATL B XOAC IIJIAHOBOI'O0 OTKIHOUCHUSA
3JIEKTPOOOOPYIOBAHUS.

B ciyuae oOHapykeHHs] 30HBI C aHOMAaJIbHBIM
MI0XKAPOOIMACHBIM TOBBIIIICHUEM TEMIIEPATYPhI
MpPOM3BECTH  JAeWcTBUsS 1o  pazmeny 4.3
HACTOSIIMX METONYCCKIX PEKOMCHIAIUH.

OKcIulyaTupyemble
3JEKTPOIPUOOPHI
3JIEKTPOYCTaHOBOUYHBIE
u3zenus

BusyanbHblit OCMOTp JIEKTPONIPUOOPOB u
9JIEKTPOYCTAHOBOYHBIX ~ WM3ACTHN  (SJIEKTPHUECKUX
PO3ETOoK).

He nomkxHO OBITH nedopmanuu Kopiryca, W3MEHCHHUS
[[BETa U OIUIABJICHHUS HW30JISIIMU IPOBOJOB U IIHYPOB
NUTaHUs, CIeAOB TieperpeBa (M3MEHEHHsI IIBETa)
KOHTAKTOB.

He nomxHO OBITH MOBpEXKACHUS U3ONSALUN MUTAIOIIMX
IIPOBOJIOB U IIHYPOB MUTAHUSI.

PozeTkn [OMKHBI OBITH HAAEKHO 3aKpeIJICHbl, HE
JOJDKHBI ~ MMETh  OIUIABIIEHMA W MEXaHMYECKHX
IIOBPEXKICHU .

[TpoBepka coOTBETCTBUSI ApaMETPOB AJEKTponpudopa,
YKa3aHHOM B MAapKHUPOBKE IApaMeTpaM JJIEKTPUYECKOU
CETH IO HAIPSHKEHUIO U TOKY.

Hcnonws3oBaTh 3JIEKTpONpuOOp MO HA3HAYEHUIO B
COOTBETCTBUHU C MHCTPYKIIMEH MO IKCILUTyaTalluH.

Ilepen kaxasm
BKJIFOUEHUEM
aJeKTponpudopa
U BO BpeMs
IKCILTyaTal UK

[lpu oOHapyKeHUHM HEUCHPABHOCTU BbIBECTH
npuodop M3 IKCILTyaTalluu.

[TpousBecTH peMOHT WM 3aMEHY HEHCIIPaBHOTO
AJIEKTPOOOOPYIOBAHHUS.




29

3.3. eiictBus 1npu  O0HApY:KeHMM  aBapUIHOI0  pekuMa B
3JIEKTPOOOOPY10BAHUM

ABapUiHBIA peXUM padOThl IKCIITYaTUPYEMOTO 3JIEKTPOOOOPYAOBAHUS MOXKET
OPOSBIATHECSA B BUAE CPAOOTKH aImapaToB 3JEKTPUUYECKOM 3aIUTHI CETH, U3MEHEHHUS
[[BETa TEPMOMHIUKATOPOB, OOHAPYKEHHUS 30H aHOMAJbHOTO HAarpeBa 3JIEMEHTOB
ANEKTPOOOOPYAOBaHUS IPU TENJOBU3MOHHOW JUArHOCTHKE, CPAaO0OTKU JIAaTYMKOB
tepmocucteM. Kpome Toro, 06 aBapuitHoM pexxrme paboThl AIEKTPOIPUOOpa MOKET
TOBOPUTH IOSIBJICHUE HA €0 IOBEPXHOCTH, LIHYPE U BWIKUA IUTAHUSA OIUIABICHUM,
nedopmalMy Kopryca, BOSHUKHOBEHUH MPU paboTe HeXapaKTEepHOTO HIyMa M 3amaxa
IUTABA L EHCSA U30JIALUY.

[Tpu3Haku aBapuitHOTO pexruMa paboThl NEKTPOOOOPYIOBAHUS U AEHCTBUS MIPU

uX 0OHApy)KEHUU NpeICcTaBIeHbI B TabuIe 4.
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Tabnuma 4
[Tpu3HaKky aBapMITHOTO pekUMa pabOTHI JIEKTPOOOOPYAOBAHUS U ICUCTBHS MPU UX OOHAP y)KEHUU
IIpu3Hak aBapuiiHOTO pexumMa Bo3MoxHast npuunHa PexoMenayemble neiicTBHSA
CpaboTan aBTOMaTHYECKUN BBIKITIOYATEIb Koportkoe 3aMmblkaHue B LIEIN. Oran 1.
[Meperpyska B memnmu. - YCTaHOBUTH KaKOH THN armapara 3aliThl cpaboTan (aBTOMaTHYEeCKHUIA
BBIKJIFOYATEIb,  yYCTPOMCTBO  3ammThl  JU(PPEpEeHIHATBHOTO  TOKA,

Cpabotano YCTPOMCTBO
mddepeHInaIbHOro ToKa

3alIMUThI

VYTeuka ToKa.

CpaboTtamo  yCTpPOWMCTBO
TYroBOTO Mpo00st (MCKPEHHUST)

3alUTEl  OT

Hyrosoi
po0oii(TOCcIe10BATEbHEIM,

napajjieNibHbIM, Ha 3eMJII0) WU
UCKpEHHUE.

Cpaborano  ycTpoHCTBO
nepeHanpsuKeHus

341U ThI oT

[epenaapl HanpsKEHUS

YCTPOMCTBO 3alUTBl OT TNEPEHANPSIKEHUS, YCTPOMCTBO 3alMThl OT
IyroBoro 1mpo0osi (MCKpeHHus)) MWIM [0 KaKOMy KaHally IpPOHU30IUIO0
cpabaTbiBaHUe, ecli MpHOOp KOMOMHUPOBAHHBIH, T.€. 00BbEIUHSIET B cebe
JIBa ¥ OoJiee THUIIA 3allUThI,

- YCTaHOBUTH OOCTOATENHCTBA MPU KOTOPBIX MPOU3OIUIO OTKIIIOYCHHUE.
Yro mpou3ouuIo Mpel OTKIIoUCHHEM (TOIKIIOYEHHE WM OTKIIOUCHUE
noTpeduTeNs, MeplaHue CBEeTa, aHOMaJIbHasi paboTa 3JIEKTPONpuOOpOB U
T.1..)? Kakue Harpy3ku ObUTM MOJKIIOUEHB U Obutu B pabote? Korma u
CKOJIBKO pa3 CpadaThIBaIU armapaThl 3aliThI?

- TpPOBECTH BH3YyaJIbHBIH OCMOTP 3JIEKTPOOOOpPYIOBaHUS (IIHYpPHI
NUTAHUS,  PO3CTKH,  BBIKIIOYATENH,  KOHTAKTHBIE  COCIMHEHUS,
COCMHUTEIIBHBIE KOPOOKH, 3JIEKTPONpHOOpHI) HA HAIMYAE BUIUMBIX
HOBPEX/ICHUH (M3MEHEHHE IBETa WM OIUJIABICHHE W30JISAIUN, CIEbI
TEPMHUYECKOTO BO3JEHCTBUS B pe3ylbTaTe KOPOTKOTO 3aMBIKAHMS,
UCKPEHUSI, TIEPETPY30K);

- €CIM TPU BHU3YaJHbHOM OCMOTpE OOHApYKEHBI MOBPEKICHHS, TO

HEOOXOMMO TPUCTYNUTh K  YCTPAHEHHWIO TPUYUH  BBIIBICHHBIX
ITOBPEXKICHU I 51 PEMOHTY (3ameHe) ITOBPEXKAEHHOT O
JIEKTPOOOOPYIOBAHHUS;

- €CJI TPU BU3YaIbHOM OCMOTpPE MOBPEKACHUS HE OOHAPYKEHBI, TO
HE0OXOJMMO IPEUTH K 3Tamy 2.

Oram 2.

[TpoBepuTh HajICKAIILYIO pabOTy annapaTa 3alHThL.

- JUIA YCTPOWCTBa 3alMTHI OT MEPEHANPSDKCHUS U3MEPUTh 3HAUYCHHE
HANpSDKEHUS MUTAOLICH cetd. Eciin 3HaYeHHE MUTAIOLIETO HANpsHKSHUS
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IIpusHak aBpapuiiHOr0 pexxuma

Bo3moskHasi npuuMHa

PexoMenayemble neidlcTBUA

CETH BBIXOJUT 3a JIMANa30H yCTaBKH ammapaTa (HM)Ke HUKHETO Tpeneia
WJIM BBIIIE BEPXHET0), TO mpobiema B ceTd. Ecim 3HaueHHEe MUTaIOIIEro
HaMpsDKCHUS CETH JISKUT B JUANa30HE YCTaBKH, TO ammapar 3aliThl
HEHCIIPaBEH U ero HeoOX0IMMO 3aMEHHUTB;

- JUIS YCTpo#cTBa 3ammThl TU((HEPEeHIIUATEHOTO TOKA B COOTBETCTBHH
co cranpapramu [/, 8] B KOHCTPYKLIHMH IOJHKHO OBITH MPEIYyCMOTPEHO
TECTOBOE YCTPOMCTBO (KHOIIKA), KOTOpOE O0O0EcleunBaeT IpPOBEPKY
paboTocriocoOHOCTH amnmnapara. Taxxe MOJKHO IPOBEPUTH
paboTOCTIOCOOHOCTh YCTPOMCTBA € MOMOUIBI0 HPHUOOPOB MPOBEPKU U
U3MEpEeHUsT TapaMeTpoB YCTPOHCTB 3aIMTHOTO OTKIOYeHus. Eciu
amnmapar 3allMThl HEMCIIPaBEH, €ro HEOOXOIMMO 3aMEHUTbD.

- U8 YCTPOMCTBA 3alMTBl OT JYrOBOr0 MpoOOsi MPOBEPUTH
paboTOCTIOCOOHOCTh ammapara B COOTBETCTBHHM C WHCTPYKIIMEH 3aBoja-
usrorosutens. Hanmpumep, ¢ MOMOIIBIO TECTOBOIO YCTPOWCTBA, BXOSLIETO
B KOMILJIEKT MOCTaBKH MpUOOpa, MPU MOMOIIM TECTOBOW KHOMKHU M T.1.
Ecnu anmapat 3anmThl HeucIpaBeH, €ro He0OX0IMMO 3aMEHHUTh.

- JUI aBTOMaTHYECKOTO BBIKIIIOYATENs IPOBEPUTH PabOTOCIIOCOOHOCTD
MEXaHH3Ma paclerieHus. B3BecTH aBTOMaTHYECKU BBIKJIFOYATENb PYKOU
U TO0CiIe OTKIIOYMTH ero. [Ipu OTKIIOYEeHHH [OJDKEH OBITh CIIBIILECH
XapaKTEePHBIN MIETYOK.

Ecnu ammapatbl 3JIeKTPUYECKON 3alThl MCIPABHBL, TO HEOOXOIMMO
MepeuTH K dTamy 3.

Oramn 3.

[TpoBepka mpHrCOETMHEHHBIX HATPY30K (JIEKTPONIPHOOPOB).

- TPHUCOCIMHATH K OJJIEKTPHYECKOW IENMW MOOYEPEIHO TI0 OTHOM
Harpy3ke, KOHTpOIHpYs cpabaThIBaHUS allllapaTOB 3aIUTHI;

- IpU BBIBICHUM HAarpy3kKu, BbI3bIBAIOILEH cpabaThiBaHUE arllapara
3aIUTHI, BBIBECTU HATPY3KY U3 SKCIUTyaTaIllHy.

Pe3ynbTaThl MpoBEpKH, a TaK:Ke BCE MPOBEICHHBIE MPO(HUIAKTHYECKUE
Y PEMOHTHBIE paOOTHI IOJKHBI OBITH 3a()MKCUPOBAHBI B KypHAJIe.
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IIpusHak aBpapuiiHOr0 pexxuma

Bo3moskHasi npuuMHa

PexoMenayemble neidlcTBUA

TepMOI/IHI[I/IKaTop N3MCHUII IBET

Ileperpyska nenu.
I110x0#1 KOHTAKT.

- BoiBecTu »51eKTpo06OpYI0BaHIE U3 IKCILTYaTallluu;

- YCTaHOBUTH OOCTOSITEIBCTBA, NPU KOTOPBIX MPOM3OIIEN IEpEerpeB
(xakue Harpy3KkH ObLIHM MOAKIIOUYEHBI U ObUTH B paboTe, Ipy BO3MOXHOCTH
U3MEPUTh NPOTEKAIONMI TOK C LENIbIO BBIABICHUS NEPETPY3KH).

- TMPOBECTH BU3YAIBHBIH OCMOTpP 3JEKTPOOOOPYIOBaHMS, HA KOTOPBIHA
HAaHECEH TEPMOMHIUMKATOP Ha HAJIW4YME BUAUMBIX IOBPEXKICHUM
(M3MEHeHHe IIBeTa WJIM OIUIABJICHHE H3OJSIMHU, CIEIbl TEePMUYECKOTO
BO3/ICHCTBUSL B  pe3ylbTaTe KOPOTKOTO  3aMbIKaHUS, HCKPEHU,
Meperpy3oK);

- €CIM TpH BHU3YaJbHOM OCMOTPE OOHApYKEHbl MOBPEXKICHHS, TO
HEOOXOJMMO TPUCTYNUTh K YCTPAHEHHWIO MPUYUH  BBIIBICHHBIX
ITOBPEXKICHU N 51 PEMOHTY (3ameHe) IIOBPEKACHHOTO
AIIEKTPOOOOPYIOBAHUS;

- €CIIM TPU BU3YaJbHOM OCMOTpE TOBPEKICHHS HE OOHAPYKEHBI —
IPOBECTH OLEHKY €ro COCTOSIHUS M BBIIOJHUTH TNPO(UIAKTHUECKHE
paboThI;

- YOAJIUTh CTapblil TEPMOUHAUKATOP U HAHECTHU HOBBIM.

B xypHane yka3zaTe JaTy OOHapyXeHMs IeperpeBa, IpUUYHHY,
IpoBe/IeHHBIe PabOThl (PEeMOHT, 3aMeHa, Mpo(puUIaKTUYECKHE pPaOOTHhI),
JaTy HAHECEHWs HOBOIO TEPMOMHAMKATOpPA, COCTOSIHUE HOBOIO
TEPMOUHAMKATOpA (I[BET, TPaJyHpPOBKA U.T.II.).

IlosnydyeH curHas mo’KapHOM ONACHOCTH OT
TEPMOCUCTEMBI

[Teperpy3ka.
[I;moxoi KOHTAaKT.

B cirydae nosydeHust curHana o rneperpese:

- YCTaHOBUTBH MECTO, I/Ie TPOU30IILIO cpabaThIBAHUE NaTUYNKA;

- 3adukcupoBaTh B JKypHaje BpeMs, MECTO W HauMEHOBAaHHE
AJIEKTPOOOOPYIOBAaHUS, HA KOTOPOM ITPOU30IUIO cpadaThIBAaHKE;

- TPOU3BECTH OCMOTP OOOpYIOBaHHSA, MO MPUYUHE KOTOPOTO
MIPOU30IIUIO CpadaTHIBAHUE CUCTEMBI;

- IO pe3yabTaTaM OCMOTpa, B Ciydae BBISBICHUS HEHCIPABHOCTH,
NPOBECTH  PEMOHT, TEXHHYECKOe  OOCIy)KMBaHHE WJIA  3aMEHY
3IEKTPOOOOPYIOBAHHUS;
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IIpusHak aBpapuiiHOr0 pexxuma

Bo3moskHasi npuuMHa

PexoMenayemble neidlcTBUA

- IPY HEOOXOAMMOCTH 3aMEHUTH JITATUYMK C COOTBETCTBYIOIICH OTMETKOM
B JKypHaJe.

[Tpu MPOBEJICHU U TETJIOBU3MOHHON
JTUArHOCTUKKA  OOHApY)KEH  aHOMAaJIbHBIN
HarpeB AJIeMEHTa 3JIEKTPOOOOPYIOBaAHUS

[Teperpy3ka.
IInoxoit KOHTaKT.

[lpy  oOHapyKeHHMH  aBapUWHOTO  MOXapoomacHoro  jaedekra
3JIEKTPOOOOPYIOBAHKE  HEOOXOJUMO  HEMEUICHHO  BBIBECTH W3
IKCILTyaTalluk M MPOBECTH PEMOHTHBIC PaOOTHL.

[Tocne ycTpaHeHHs HEMCIPABHOCTEH, MPHUBEINMX K BO3HUKHOBCHHUIO
nedekra, PEKOMEHIYeTCs MPOBECTH MOBTOPHOE  TEIJIOBH3MOHHOE
o0cienoBaHre JaHHOTO OOBEKTA.

Pe3ynbTaThl MOBTOPHOW TUATHOCTUKH 3aHECTH B MPOTOKOJ C YKa3aHHUEM
MIPOBEACHHBIX PEMOHTHO-MPOMUITAKTUYECKHUX padoT.

PGKOMGHHyeTCﬂ MMpOBOJAUTH BHCIIJIAHOBYIO TCIIJIOBU3NOHHYIO
JIMArHOCTUKY OTHENIBHBIX 3JIEMEHTOB 3JEKTPOOOOPYHIOBaHHS — TIOCIE
KaXXJ10ro ux pCMOHTAa UJIN 3aMCHBI.

Pe3ynbTaThl BHEIJIAHOBOW JUATHOCTHKHM 3aHOCSTCS B IPOTOKON C
yKa3aHUEM MPUINHEI 00CIIeI0BAHUS.

[Ipu paboTe snekTpuyeckoro mnpudopa
Ha0JIl0/1aeTCs HEe XapaKTEepHBIA IIyM, 3amax
TUIABS LLENCSA U30JISIIUH.

Ilepenanel HanpsKEHUS.
Hapymenue
JKCIUTyaTallku.
HewucnpaBaocTh
3JIeKTpoIprbdOopa

MpaBUII

OTKJIIOYHUTH SJIEKTPOIIPUOOP OT CETH.

OcmoTpeTh TpuOOp Ha HaIW4YME HEUCHPABHOCTEH (OIUIABICHHE WU
MOBPEKIACHUE H3OJSIMU TMHUTAIONIETO IMHYpa, Aeopmaius Kopryca u
T.0.).

ITpu oOHapyXEHUU HEUCIIPABHOCTH BBIBECTH MPUOOP U3 IKCILTyaTallUH.

[Ipou3BecTH PEMOHT WJIH 3aMEHY MPUOODA.
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3akiIoueHmne

J171st TOBBILIEHUST YPOBHSI MOKapHOM 0€30MaCHOCTH 0OBEKTOB JKHUJIOTO CEKTOpa U
OOI1IECTBEHHBIX 3/1aHUI HEOOXOAMMO MPOBEACHHE MEPOINPUATUN MO NpOPUIAKTUKE
MOXapOB OT JJIEKTPOOOOpPYJOBaHUS HA OCHOBE COBPEMEHHBIX BO3MOXHOCTEH
BEJICHUS MOHUTOPHWHTA COCTOSIHUS TIOXApHOW O€30MacCHOCTH, SKCIUIyaTHPYEeMOTO
3JIEKTPOOOOPYIOBAHMS.

K HUM oTHOCHUTCS cHUCTEeMaTWYECKHMH MOHHMTOPUHI TOXKapHOW 0€30macHOCTHU
HKCILTyaTUPYEMOTro 3JEKTPOOOOPYIOBAaHUS JKUIBIX U OOIIECTBEHHBIX 3JaHUM C
IMPUMCHCHUCM COBPCMCHHBIX TCXHUYCCKUX CPCACTB, 4 HMMCHHO TCIINIOBU3WMOHHAA
JUArHOCTHKA, TPUMEHEHHE TEPMOWHIMKATOPOB [JISl BBIABICHUS AaBapHHHBIX
Y4acCTKOB AJIEKTPOYCTAaHOBOK. Takke HEOOXOAMMO BHEAPSTH B MIMPOKYIO MPAKTUKY
HOBBIE ammnapaThl 3alUThl AJIEKTPUUECKUX CETEeH — YCTPOWCTB 3allUThI OT JYTOBOIO
npo0os U MepeHANPSIKEHHUS.

C 1memp0 TIOBBIIICHHWS  MMOKAPHOW  OE30MACHOCTH  AKCIUTYaTHPYEMOTO
ANEKTPOOOOPYAOBAHUSl JKUIBIX M OOIIECTBEHHBIX 37aHUN, NPOPUIAKTUYECKUM
OCMOTpaM JOJDKHBI MOJBEPraThCs BCE JIEMEHTHI 3JIEKTPOYCTAHOBOK.

Meton mnpodMIAKTUKH JIOJDKEH BBIOMPATHCS HUCXOMS M3 TEXHUYCCKHUX
BO3MOJKHOCTEH, yn00CTBa BEACHUSI OCMOTPOB M 0O€30MacHOCTH OOCTY>KHBAOIIETO
nepcoHana. Bo3MOXXHO TNpUMEHEHWE pa3HBIX METOJ0B Ha OJHOM OOBEKTe, B
3aBUCUMOCTHU OT KOHCTPYKIIUM U YCIIOBUNA SKCIITyaTal1u.

CoueraHue HECKOJBKHUX METOJA0B MPO(PMIAKTUKU MO3BOJIAET 00siee 3PPEeKTUBHO
NPOBOAUTH MPO(UIAKTUKY MOKAPHON OE30MaCHOCTH JIEKTPOOOOPYTOBAHUS JKUITBIX
U 00II€CTBEHHBIX 3/1aHUH.

[IpumeHsisi COBOKYMHOCTb Pa3MYHBIX METOJIOB MOKHO IOCTPOUTH CHUCTEMY
MOHUTOPUHTa ¥ TPOQPUIAKTUKU TOXKAPHOU OE30MaCHOCTH IKCILTyaTHPyEeMOTO
ANEKTPOOOOPYAOBaHUS, OTPAKAIOIIYI0 COCTOSIHUE  MOXKapHOW  0e30MacHOCTH

3NEKTPOYCTAaHOBOK U MO3BOJIIOLIYIO OCYILIECTBIISAT €r0 NPOPUIAKTHUKY.
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[Ipunoxenue

Onucanve TeXHHYECKHX CPECTB Mpeaynpe:kIeHnus U NPo¢MIaKTUKHU
MOKAPOB OT JIEKTPOOOOPYI0BAHUS

ABTOMaTHYEeCKHe BbIKJIIOYaTe i (AB)

ABTOMATUYECKMI BBIKIIIOYATENIb WJIM TPOIIE TOBOPS «aBTOMAaT» - 3TO
KOMMYTAIlMOHHBIN anmnapar, NpeJHa3HaueHHBIN JJIA 3allUThl JIEKTPUUECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKHX 3aMbIKAaHUN U TIEPETPY30K.

ABTOMATHY €CKHE BBIKJIIOYATENIM OBIBAIOT C AJIEKTPOMArHUTHBIM PaCICTTUTENIEM
3al[UMIIAIONIMM  JJIGKTPUYECKYIO  I[eb  OT  KOPOTKOrO  3aMbIKaHUS U
KOMOWHHUPOBAHHBIM PACIETIUTENIEM — KOT/Ia JIOMOJHUTEIILHO C AJIEKTPOMArHUTHBIM

pacuenuresneM MNpPUMEHSeTCsl TeIUIOBOM paclenuTelb, 3allUIAoNUil Iernb OT

Meperp y3KH.

d'{

10

11

1, 2 — BUHTOBBIC KJIEMMBI JJIS TIOAKJTFOUEHUS;3 - TIOJABMKHBIA KOHTAKT; 4 — HETIOJABI)KHBIA KOHTAKT;
5 - myroracutenbHas KaMmepa; 6 - THOKUIl POBOTHUK (MIPUMEHSETCS ISl COSTMHEHMSI TIOBHKHBIX
yacTeld aBTOMATHYECKOTO BBIKIIOYATENS); / - KaTyIIKa 3JIEKTPOMAarHUTHOTO pacuenuTens; 8 -
CEpIICYHUK DJIEKTPOMArHUTHOTO pacuenureis; 9 - TemnoBod pacuermuTens (OUMeTaTIYecKas
wiactiHa); 10 - mexanusm pacuemmrens; 11 - pykosrtka ynpasneHus; 12 - ¢uxcarop (mis
kperieHus aBromata Ha DIN-peiike); 13 - kopryc.

Pucynok 1.YcrpoiictBo AB ¢ KOMOMHHPOBAHHBIM paclenUTeIeM
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B cooTtBercTBHU ¢ TpeboBanusimu TiaBsl 3.111YD, CII 256.1325800.2016, CII
31-110-2003 ObITOBBIE AIEKTPOCETH JOJDKHBI OBITH 3alIUIIEHBI OT KOPOTKUX
3aMbIKaHUA W Teperpy3ku. [lodTomMy st 3amIUThl AJIEKTPONPOBOJAKU KUIBIX H
OOIlIECTBEHHBIX 3JaHUM cJelyeT NPUMEHATh aBTOMAaTbl C KOMOMHUPOBAHHBIM
pacLENUTENEM.

B aBTOMarnyeckom BBIKIIIOYATeNe, 3a 3alIUTy LENU OT KOPOTKHUX 3aMbIKAHHUI

OTBEYACT DJICKTPOMATrHUTHBIA pacuenurelb. OH COCTOUT U3 KATYHIKH C
HaxXOJsIIMMCS B €€ LIEHTPE CEepJIeYHHKOM, YCTAHOBIEHHBIM Ha CHEUHATbHOU
OpyXUHE.
B wHopmanmbHOM pexwume pabOThl, TOK, TPOXOJAs IO KaTyIIKe CO3JaeT
AJEKTPOMArHUTHOE TI0JiE€ KOTOPO€ TMPUTATUBACT CEPIACYHUK BHYTPb KATYIIKH.
Cuiibl  3TOrO0  3JEKTPOMAarHUTHOTO TOJIS  HEJAOCTaTOYHO 4TOOBI NPEOJOJIETh
COTNPOTUBIICHUE TMPYKUHBI, Ha KOTOPON YCTAaHOBJEH cepacuHuk. [Ipu kopoTkom
3aMBbIKAHUU TOK B B3JIEKTPUYECKON LENd MIHOBEHHO BO3pPAcTaeT IO BEIUYUHBI B
HECKOJILKO pa3 TMPEBBINIAIONIEH HOMUHAJIBHBIA TOK AB, 3TOT TOK KOPOTKOTO
3aMbIKaHUS, TPOXOJsl MO KATYIIKE 3JIEKTPOMArHUTHOTO PACLENUTENs yBEIUYUBAET
3JEKTPOMArHUTHOE T0JI€ BO3JECUCTBYIONIEE HAa CEPJICYHUK O TAaKOW BEJIUUYUHBI, YTO
€r0 CHJIBI BTSATHBAHUS XBaTaeT Ha TO YTO OBI MPEOJ0JIETh CONMPOTHUBIICHUE TIPYKHUHBI,
nepeMeniasich BHYTPb KaTYIIKKA CEPACYHUK pPa3MbIKAeT TMOJBIKHBIA KOHTaKT
aBTOMAaTUYECKOTO  BBIKJIIOUaTeNs, o0ecTouuBas  LeMb.  DIEKTPOMAarHUTHBIN
paclenuTeNb OTKIIIOYAET JIEKTPUUECKYIO LIETb 3a JIOIU CEKYH/IbI.

3amuTy H3JEKTPUYECKOM Lenu OT Neperpy3ku oOecreuuBaeT TelIoOBOU
paclenuTellb aBBTOMAaTUYECKOTO BBIKJIIOYATEJIS.

[leperpy3ka  MOXKeT BO3HUKHYTb npu BKJIIOUECHUH B CeTh
ANEKTPOOOOpyAOBaHMS OOIIEH MOUTHOCTHIO MPEBBIIIAIONIECH TOMYCTUMYIO HArpy3Ky
JUIA JaHHOW CETH, YTO B CBOIO OYEpEIb MOXKET MPUBECTU K IEperpeBy MpPOBOJIOB
Pa3pyILICHUIO U30JISAIIUU JCKTPONPOBOJIKA U BOBHUKHOBEHHUIO MOXKapa.

TennoBoi paciienuresb NPeACTaBIIeT COO0M OMMETAINIMYECKYI0 TUIACTHHY,
T.€. OH COCTOUT U3 JBYX CHAasSHHBIX IJACTHUH HU3TOTOBIICHHBIX U3 PA3HBIX METAJJIOB,
UMEIOIIUX pa3HbIN KOAPUIMEHT pacIIUpeHUs IpH HarpeBe.

[Ipu mpoxoxIeHun Mo OMMETAJUTMYECKOW IUIACTMHE TOKa MPEBBIIIAIOIIETO

HOMMHaJILHBIM TOK AB mmacTtuna HarpeBacTCia, IIpu 3TOM OAWH MCTAJLI PACIIHUPACTCA
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ObIcTpee Apyroro. OTO MNPUBOJUT K HMCKPHUBJICHUIO OMMETAJUTUYECKOW IIACTHHBI.
IIpy wnckpuBIIEeHHH OHa BO3JCHCTBYET HAa MEXaHU3M pAacUENUTENs], KOTOPBIU
pa3MbIKaeT MOJABUKHBIN KOHTAKT.

Bpemsi cpabaThiBaHUs TEMJIOBOTO PACIHCTHTENS 3aBUCHUT OT BEJIHYHUHBI
NPEBBIIICHUS] TPOTEKAIOIIETO B ILIENMM TOKa HaJl HOMUHAILHBIM TOkOM AB. UYem
0o0JIbIIIE ATO MPEBHIIICHNUE, TEM ObICTpee CpaboTaeT pacClENUTEIIb.

Tokn ycTaBOK aBTOMATHYECKUX BBIKJIIOYATENEH, CIyKalUuX Ui 3allUThl
OT/ICNILHBIX YYaCTKOB CETH, CJICYET BBIOUPATH MO BO3MOKHOCTH HAaWUMEHBIIUMU T10
pacyeTHbIM  TOKaM  3THUX  YYaCTKOB  WJIM 1O  HOMHUHAJIBHBIM  TOKaM
AJEKTPONPUEMHUKOB, HO TaK, 4YTOOBI ammapaThl 3allUThl HE OTKIOYAIIH
ANEKTPOYCTAHOBKM MPU KPATKOBPEMEHHBIX Meperpy3kax (MyCKOBbIE€ TOKH, MHKHU
TEXHOJIOTUYECKUX HATrPY30K, TOKH IPU CaMO3aIlyCKe U T. II.).

Crnenyet oOpamiaTh BHUMaHUE Ha MAPKUPOBKY U XapakTepucTuku AB.

B MapkupoBKe yKa3bIBalOTCA:

- MOJIeJIb aBTOMAaTHYECKOTO BBIKIIIOYATEIIS

- HOMHUHAQJIbHBIN TOK - MAaKCUMAaJIbHBIN TOK DJICKTPUYECKOU CETU, TIPU KOTOPOM
ABTOMATHUYECKUM BBIKJIIOYATENb CIOCOOCH AJMTENbHO paboTaTh 0e€3 aBapHilHOTO
oTkroueHus: nenu. CTaHgapTHBIE 3HAYEHUS HOMHHAJBHBIX TOKOB aBTOMATHYECKHUX
BBIKJIIOYATEJIEN JIA ceTel JKUIIBIX U 00IecTBeHHEIX 3qanuii: 10, 16, 25, 32, 40, 63 A;

- HOMHHAQJIbHOE HAIpSIKEHHE - MAaKCUMaJIbHOE HampsikeHue cetu B Boubrax,
Ha KOTOPOE pacCYUTaH aBTOMATUYECKUI BBIKIIIOYATEIIb;

- MpezAesibHas OTKIIOYAIoIlas CIOCOOHOCTh aBTOMAaTUYECKOTO BBIKJIIOYATENS -
MaKCHUMaJbHBII TOK KOPOTKOTO 3aMbIKaHUA B AMIepax, KOTOPbIH crocoOeH
OTKJIFOYUTH JAaHHBIH AB coxpaHuB mpu 3ToM cBOlO pabotocmnocoOHOCTh. B ciydae
NOPEBBILICHUSI TOKOM KOPOTKOTO 3aMBbIKAHHUA 3HAYEHUS YKa3aHHOW mMpeesibHOU
OTKJIFOYAIOIIECH CIMOCOOHOCTH BO3HUKAET BEPOSTHOCTH OIUIABIICHUS I1OJBIKHBIX
KOHTakTOB AB 1 ux npuBapuBaHus IpyT K APYry, T.€. Beixoga AB u3 crpos.

- XapakTEepHUCTHKA cpadaThlBaHUs - OMNpeEAessieT Auana3oH cpadaTbhIBaHUS
anekTpoMarHuTHoro pacuenurens AB. Xapakrepuctuka cpabaTblBaHUS UMEET
OykBeHHOE o00Oo3HaueHue. [l 3alUTBl  3JEKTPUUYECKUX CETEeH JKUIIBIX U

00111eCTBEHHBIX 3/IaHUH Yalle Bcero npuMmeHnstoTes AB ¢ xapakrepuctukamu B, C, D.
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NloroTun

1- HanmeHoBaHue u cepus

2 - HOMnHanbHoe HanpshxeHue

3 - Bpema-TOKOBas xapakrepucruka

4 - HoMMHanbHas yacroTa

5 - HoMmHanbHaa oTKN4YaKnwas cnocobHoCcTb
6 - TokoBasa Harpyska

Pucynok 2. [Ipumep mapkupoku AB

I[I/IaHaBOHBI TOKOB MI'HOBCHHOTO pacucCIuiCHuA B 3aBUCUMOCTHU oT

XapaKTEePHUCTUKH cpabaThIBaHUS B COOTBETCTBHH C [12] mpencraieHs! B TabymIe 5.

Tabmauma 5
Jlnana3zoHbl TOKOB MTHOBEHHOTO paclEIICHUS
XapaKTepucTHKa cpabaThIBaHUs Jnana3on
(tunt AB)
B Cspiie 3 I, 10 5 I, BKIIFOUUTEIBHO
C Cspiie 5 I,; 10 10 I,; BKIIOYHUTEIHHO
D Cspiure 10 I,; 1o 20 [,; BKIIOYUTEIBHO

I,; - HoMuHaNBHBIN TOK AB.

Bbei0op aBTOMaTHYECKOrO BBIKIIIOYATENS OCYIIECTBIISIETCS MO CIEAYIOLIUM
napaMeTpam:

- TI0 KOJMYECTBY MoJtocoB. ONHO- U IBYyXMoJitocHble AB mpuMeHstoTcs s
oaHO(a3HOM CeTH, a TpeX- U ueThipexnoitocHeie AB - B TpexdaszHoii ceru;

- 110 HOMUHAJIBHOMY HamnpsibxkeHuto. HomunanpHoe Hampsbkenue AB moimkHO
OBITH OOJIBIIE WJIM PABHO HOMHUHAJIBHOMY 3HAUEHHUIO HAIPSDKEHUS 3allUIaeMON UM
LENu,

- 0 XapaKkTepHUCTUKe cpabarbiBaHusl. XapaKTepUCTUKY cpalOaTeiBaHus AB

MO>KHO BBIOpATh COIJIaCHO Tabymue 5;
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- 10 HOMHUHAJIbHOMY TOKY. OTpeenuTh He0OX0 UMbl HOMUHAJIBHBIA TOK AB

MOKHO ITIO MOIIHOCTH HUJIH IIO CCUCHMUIO KHNJI Kabens.

YcrpoiicTBa 3aIMTHOTO OTKJIKOYeHUs TU( P epenumnaabHoro Toka (Y/AT)

YCeTpoicTBO 3alIUTHOTO OTKIOYEHHS IU(PEepeHIMaTLHOTO TOKAa HJIH, Kak
4acTo roBopiT, «Y30» - 3TO KOMMYTAllMOHHBIM ammnapar, MpeaHa3HAYEHHBIA s

3allIUTbI BJICKTpI/I‘ICCKOﬁ [ OT TOKOB YTCUKMU.

1 — anddepeHIHATBHBIH
TpaHcdOpMaTOpP TOKA;

2 — NOPOroOBbIii JICMEHT;

3 — MCIIOJIHUTEIIBHBIH

MEXaHH3M]

4 — uenb TECTUHPOBAHMS;

S — CHJIOBBIE€ KOHTAKTHI;

6 —3alMTHBIIN KOHTAKT

LEIH TECTHPOBAHMSA

T — kHOonka «Tecr»;

R — TecTOoBBIi pe3ucTop;

1, 2, N — kinemmbr Y30.

L JR,’

Pucynok 3. [Ipunuun pa6otst YT

Tok yTeukum — 3TO TOK, NPOXOISIIMNA IO HEXKENATeJbHBIM, B HOPMAaJbHBIX
YCJIOBUSAX JKCILTyaTaluu, IPOBOSIUM ITyTSIM.

B HopMmanbHOM pexume paboThl 3JIEKTPOYCTAHOBKH, DJJIEKTPUUECKUM TOK
NPOTEKAET 4Yepe3 IMPOBOJAHUKA BHYTPU HEE, KaK MNPEIYCMOTPEHO KOHCTPYKLHUEH.
OT nOpyrux TOKOMPOBOJSIIMX 3JEMEHTOB KOHCTPYKIUH (METAJNIMYECKUE KOPIIYC,
pama, Kapkac), IPOBOJHUKH OTAEJEHbI H30JIAIMEH, COMPOTUBICHUE KOTOPOW HE

IMO3BOJIICT CO3AATh DJICKTPUUCCKYIO LCIIb.
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Pucynok 4. [Ipumep kouctpykuuu YT

Ecniu no kakoil-ro npuyuHe (NMOBPEXIEHUE, BJIAKHOCTb, TOKOIPOBOJSIIAS
ObUIb U T.II.) CONPOTUBJICHUE HW30JSILIMM YMEHBIIMJIOCh, HAa KOpIycEe WU APYTUX
TOKOIPOBOJSAIIUX 3JIEMEHTaX YCTaHOBKH NOsiBisieTcss noteHuuaid. Cam mo cebe TOK
yT€UKW HE BO3HUKHET, HEOOXOJHMMO CO3/aTh Li€Mb, COCIUHSIOUIYIO 3JEKTPUYECKUN
npubOp C MOTEHLMAJIOM Ha KOPIyce C 3eMJIel WM HeUTpaibio. 31eCh BO3MOYKHO
HECKOJIbKO BapUAHTOB.

B nepBoM ciyuae, KOpIyc 3JIEKTPOYCTAaHOBKHU, HapUMep, ObITOBOW TEXHHKHU,
KacaeTrcss METAJUIMYECKOro MPOBOJHUKA, MMEIOUIET0 KOHTAakT ¢ 3emjeld. B Touke
KaCaHMs 3aMBIKA€TCSl LENb, U BO3HMKAET TOK YTEYKU. ECIM KOHTAKT JOCTATOYHO
HAJIeKHBIN, TO CHJa TOKa BO3pacTeT OO0 MOpora CpaldaThIBaHUS aBTOMATHYECKOTO
BBIKJIIOUATENss B IIUTKE nuTaHus. Ilpu ciaboM KOHTaKkTe MOXKET BO3HUKHYTh
VUCKPEHUE, JIOKAJbHBIM HAarpeB TOYKM KacaHWs, YTO NPUBOAUT K OIUIABICHUIO H
JaNbHENIIEMY IOBPEXKACHUIO U30JIAIIMU IIPOBOJIOB, BOSTOPAHUIO U MOXKapy.

B npyrom cnydae, KOpHyC DJJEKTPOYCTAHOBKM HE HMEET KOHTaKTa ¢
3a3€MJICHHBIMH TIpEAMETaMU U caM He 3a3eMiieH. lIpu kacaHWM BHEIIHMX MaHEJEH
YEeJIOBEKOM, BO3HMKAET HArpy3ka, T.K. TEJIO 4YEJIOBEKa SIBISIETCS IMPOBOJHUKOM, U
4yepe3 HEro IPOTEKAET JJIEKTPUYECKUM TOK. IIOCKOJIBbKY CONpPOTUBIICHHE Tela
YyeJloBeKa BEJIMKO, CUJla TOKa HEJOCTaTOYHa sl cpadaThIBAaHUS aBTOMATUYECKOTO
BBIKJIOUATEN B IMUTKE NUTAHHUA W YEJOBEK IOJYYAET JJIEKTPOTPAaBMY BILIOThH 1O
JIETAIBHOTO UCXOMA.

Takum o6paszom, YT oOecrneunBaer 3amuTy 4YeJOBEKA OT TOPAKEHUS
IEKTPUYECKUM TOKOM U 3alIUTY OT MOXKAPOB.

[Mpunmun neiicteust YT cnenyromuii. [Ipu HOpManipHOM pexume pabOTHI

Ieny, KOorja MOJBIWKHBIE KOHTakThl YT 3aMKHYTHI, NpsSMOW TOK OT ¢a3zHOTO
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MPOBOJIa MPOXOAUT yepe3 maruutonpoBoa YT, 3atem uepe3 Harpys3ky, B Ka4eCTBE
KOTOPOW BBICTYNAIOT, TMOJKIIOYEHHBIE JJIEKTPONOTPEOUTEIM U  BO3BpaIlacTCA
00paTHO B CETh MO HYJIEBOMY IMPOBOJHUKY, TaK ke uepe3 MmarHutonpoBon YT, npu
ATOM BEJIMYMHA 0OPATHOTO TOKA PaBHA BEJIMYMHE MPSIMOIO TOKa.

[Ipsamoit Tok nmpoxonas yepe3 marHuTonpoBox YT co3maer B HEM MarHUTHBIN
IOTOK, B CBOIO oOuepelb OOpaTHbIH TOK TaK K€ CO3JaeT B MAarHUTOIPOBOJE
MAarHUTHBIM TIOTOK TaKOM K€ BEJWYMHBl, HO TaK Kak HamlpaBJIEHHE TOKOB
MPOTUBOIOJIOKHO, TO U CO3JaBAEMbIE MU MarHUTHBIE TIOTOKHA MPOTUBOIOJIOXKHBI,
T.€. MarHUTHBIE IMOTOKH HAIPaBJIEHbl BCTPEYHO MO OTHOLICHUIO NPyl K JIPyry M
COOTBETCTBEHHO, TMPHU PaBHBIX 3HAYCHHSIX TMPSMOT0O W OOpPaTHOTO TOKOB,
YPaBHOBEWIMBAOT APYT APYra, B PE3yJbTaTE YEro CyMMAapHbI MAarHUTHBIN MOTOK B
MarHuTONPOBOJE paBE€H HYJIO. Tak Kak CyMMAapHbIi MAarHWTHBIM TIOTOK B
MarHuTONPOBOJIE OTCYTCTBYET (paBeH HYJI0), BO BTOPUYHOW OOMOTKE TOK HE
uHAyKTupyercs. [logBHKHBIE KOHTAKThl 3aMKHYTBI, JJIEKTPUYECKAs LENb BKIKOYEHA
U HAXOJIUTCS B HOPMAJIBHOM PEXKHUME paOOTHI.

Ecnu B 0THOM U3 3JIEMEHTOB BJIEKTPUUECKOM LIEMH BOZHUKAET YyTEYKa TOKA, TO
4acTh JJIEKTPUYECKOTO TOKAa HAYMHAET MPOTEKaThb MO  HEXEJIATEIbHOMY
npoBojsiieMy myTu. [Ipu 3ToM, 4acTh TOKa 3JIEKTPUUECKON 1EMU, MOCTyNalias oT
¢dazHoro mpoBoja He OyJEeT BO3BpAIlAThCSl B CETh, & MPOXOJIS MO HEXEIATESILHOMY
NPOBOJSIIIEMY TyTH OyIeT yxoauTh B 3emutto. CreaoBarelibHO, OOpaTHBIA TOK,
KOTOpBI OyJeT BO3BpaliaThbcs B CeTh uyepe3 MarHuronpoBoa YT mo HyneBomy
npoBoAy, OyAE€T MEHbIlE NMPSIMOrO TOKa, MOCTYMAIOUIEr0 B CETh, COOTBETCTBEHHO U
BEJIMUMHA MPSIMOTO MArHUTHOTO TOTOKAa CTaHET OOJblle BEIWYUHBI OOpPaTHOTO
MarHUTHOTO TIOTOKA, B pe3yjbrare 4ero B Mar"HutomnpoBojae YT cymMmapHblii
MarHUTHBIM OTOK y>Ke He OyJeT paBeH HYIIO.

Bo3HuKmmMii CyMMapHBI MarHUTHBIA TOTOK UHAYKTHUPYET JIEKTPUYECKAMN TOK
BO BTOPUYHON OOMOTKE, KOTOPBIA MPOXOJIs Yepe3 MAarHUTODJIEKTPUUYECKOE pelie
OPUBOAUT €ro B paboOTy, a OHO, B CBOIO OYEpPENb, PA3MBIKAET MMOJBHKHbIE KOHTAKThI
OTKJTIOYAsl DJIEKTPUUECKYIO LIETIb.

VYCTpoicTBO 3alIUTHOTO OTKIIOUEHHs Aup@epeHUalIbHOr0 TOKAa HMEET B
obuxoje ¥ Jpyrue Ha3BaHus, Hamnpumep, auddepeHInaNbHbI BBIKIOYATEb,
ABTOMATUYECKU BBIKJIIOYATENh MU epeHIMalIbHOTO TOKA, YCTPOUCTBO 3aIIUTHOTO

OTKJIIOUEeHHUs. Takke B pa3IMUHBIX JOKYMEHTaX BCTPEUalOTCsl pa3Hble abOpeBUaTypbl
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naHHoro yctpoiictBa, Hanpumep, ABJIAT B TOCT IEC 61009-1-2020, BAT B I'OCT
IEC 61008-1-2020; VAT B CII1256.1325800.2016; Y30 B I1YD u CIT 31-110-2003.

OcHoBHbIMHU xapakrepucTukamu YT aBistores:

- tun. B 3panusax moryt npuMenstbes YT tuma « Ay, pearupyroniue Kak Ha
IIEPEMEHHBIE, TAK U Ha ITYJbCUPYIOLINAE TOKA yTEUKH, WK Tumna «ACy», pearupyromue
TOJBKO HA NMEPEMEHHBIE TOKH YTEUKH. VMICTOUHMKOM NyJNBCHPYIOLIETO TOKA YTEYKH
MOTYT SIBJISITHCS CTUPAJIBHBIE MAIIMHBI C PErYJIATOpPaMU CKOPOCTH, PETYJIMpYyEMbIE
VCTOYHUKU CBETA, IEPCOHAIBHBIE KOMIIBIOTEPHI U AP.

- HOMHHAQJIbHBI TOK - MaKCUMaJIbHbId TOK mnpu kKotopoM YJIT cmnocoOHO
JUIMTENIbHO paboTaTth, HE TepsAs CBOIO padoTocnocoOHOCTh. CTaHmapTHHIMU,
HanOoJiee YacTO WCIMONb3yeMbIMU 3HAUYCHUSIMH HOMHUHAIBHBIX TOKOB Y/IT,
UCMOJB3YEMBIX B AJIEKTPOYCTAHOBKAX >KWJIBIX M OOUIECTBEHHBIX 3JaHUU SIBISIOTCS:
10, 16, 25, 32, 40, 63A;

- nuddepeHnuanbHbli TOK - MUHUMAJIbHBIA TOK yTeukH, npu kotopom YT
NPOU3BEIET OTKIIIOUCHHE JJIeKTpuueckod nenu. JuddepeHnunanbHblii TOK — 3TO
OJIHA U3 TJIaBHBIX XapakTtepuctuk YT,

- HOMHHAJIBHOE HaIlpsHKEHWE — HampspkeHue cetu npu koropom YT
CHOCOOHO JUIUTEIBHO paboTaTh, HE TEPsIsl CBOIO Pa0OTOCHOCOOHOCTH;

- POJl TOKA - TTOCTOSIHHBIM UJIN MIEPEMEHHBIN;

- YCIIOBHBIM TOK KOPOTKOTO 3aMBIKaHUSI — TOK KOTOPBIA KpPAaTKOBPEMEHHO
MoxkeT Bbiaepkath YT 10 MoMeHTa moka He cpaboTaeT aBTOMAaTUYECKHUU
BBIKJIFOYATEIb, YCTAHOBJIEHHBIN JIJIS 3alIATHI LEMTH OT KOPOTKOTO 3aMbIKAHUS.

Brei6op YT npousBoauTcst MO CAETYIONAM KPUTEPHUSIM:

- 10 HOMUHAJIBHOMY HAIIPSXKEHUIO M TUIY ceTh. HomuHanbHOE HampsikeHue
YIAT nomxHo ObITH O60JIBIIIE TMOO PABHO HOMUHATBHOMY HANPSKEHUIO 3alllUIIaeMOM
uM 1ienu. s omHodaszHou cetn Tpedyercs asyxmotocHoe YT, nias tpexdazHoi
CETH — YETBIPEXITIOIIOCHOE;

- o HoMmuHaJbHOMY TOKY. CornacHo ITY D ucnonws3oBanue YT B rpynmnoBbix
JUHUSAX, HE HMEIOUIMX 3alllUThl OT CBEPXTOKa, 0€3 JOMOJHHUTEILHOTO ammapara,
obecreunBaroIero Ty 3alluTy He gomyckaercsa. U3 storo ciemyer, uro nepen YT
JIOJDKEH CTOSATh aBTOMAaTUYECKUW BBIKJIIOYATENh WM APYTod ammapar ¢ GyHKIuei
3alUTHI OT CBEPXTOKA, MO TOKY KOTOPOTO HEOOXOUMO BHIOMPATh HOMUHABHBIN TOK

YAT. Tlpu stom HOMuHaNbHBIA TOK YT nomkeH ObITh Oojbine JUOO paBeH


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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HOMHUHAJLHOMY TOKY YCTAHOBJIEHHOTO JIO HETO ammapara 3alluThl (aBTOMaTUYECKOTO
BBIKJIFOUATEIISl WJIM IPYTroTO anmapaTa ¢ G yHKIIUEH 3alUThl OT CBEPXTOKA);

-  no gubdepennuambHoMy  ToKy.  CTraHAapTHBIMH  BEJIMYHUHAMU
mupdepenmmansHoro Toka YT sBmsrores: 6, 10, 30, 100, 300, S00mA. VT ¢
mupdepentmansabiM TokoM 100, 300 u 500 MA mnpuUMEHSIOTCS AJS 3alUTHI OT
noxapoB, ¢ auddepeHnuanbHbiMu Tokamu 6, 10, 30 MA - ;i 3amUTBH OT

MMOpaKCHUA YCJIOBCKA JJICKTPHUICCKUM TOKOM.

cepus npou3BoaUuTENb
HOMWHaNbHBbIN TOK \-
\ 8111-63 ,
HanpsxkeHue 50 A | -
T 2308- S0 cxema
/ |an 30 MA h-—J NOAKNKYEHUSA
anddepeHumansHbIn - ‘ obosHaueHus
TOK

L&
T
e
FLW o

YCNOBHBIl TOK 87: ,h i
7N Y30 q
KHonka «TECT» TeMnepaTypHbli AgManasoH

(ctaHgapTHas ot -25 go +40)

’ /\\/\ Tun AC @ - ANA CMHYCOMAANLHOIO

' NEpPeMeHHoro Toka

144 Tun A - ANS NyAbCUPYIOLLEro
M NOCTOSAHHOrO TOKa (M AN CUHYycoMAaanb-

' HOro NepeMeHHOoro Toka)

44 Tun B - ANS NOCTOSAHHOrO ToKa (n
ENENTS ANsi CUHYCOMAANBHOMO NEPEMEHHOro
- TOKa ¥ ANSA NYNbCUPYIOLLErO NOCTOSH-
HOro TOKa)

Pucynoxk 5. Mapkuposka YT

[Ipumensiembie Tunbl YT ¢yHKIMOHAIBHO JOJDKHBI MpenIycMaTpUBaTh
BO3MOYHOCTh MPOBEPKH HX padotocmnocoOHocTH, npoBepka YT (tectupoBanue)
JUTSL KHJIBIX OOBEKTOB JOJKHA MPOBOJIUTHCS HE PEXE OJTHOTO pa3a B TPHU Mecsla, O
YeM JOJDKHa OBITh 3alKuch B HHCTPYKIUU MO HSKCIUIyaTalldM TpeanpUusiTUs -

HN3TOTOBUTCIIA.
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YeranoBka YT, pgedicTByromux Ha OTKIIOYEHHUE, 3alpeliaeTcs i
AJICKTPONPUEMHHUKOB, OTKIIOYEHHUE KOTOPBIX MOXET MPUBECTH K OMACHBIM
MOCJEICTBUSIM:  CO3[IaHUI0  HEMOCPEICTBEHHOM YTpPO3bl [UIA JKU3HU JIHOJEH,
BO3HUKHOBEHUIO B3PHIBOB, M0KapOB U T.II.

JIns caHUTapHO-TeXHUYECKUX KAOWH, BAaHHBIX M JYHIEBBIX PEKOMEHIYETCS
ycraHaBiauBath YT ¢ HOMUHaIbHBIM AU(dEpeHIINATBHBIM OTKIIOYAIOIIUM TOKOM
no 10 MA, ecim Ans HUX BBIICJIECHA OTHAEJbHAS JMHUS, B OCTAJIBHBIX CIIy4asX,
HampuMep, MPU MPUMEHEHUHM OJIHOW JIMHUM Ui CAaHUTAapPHO-TEXHUYECKOW KaOWHBI,
KyXHU U Kopuaopa, cieayet npumenste YT ¢ HoMuHanbHbiM quddepeHnrantbHbIM
OTKJIIOYAIOIIUM TOKOM 10 30 MA.

Hns onnokBapTupHbix nomMoB YT ¢ HoMmuHanbHBIM Jud@epeHnnaTbHbIM
OTKJIFOYAOIIHUM TOKOM 10 30 MA peKoMEeHAYeTCsl IpelycMaTpuBaTh I TP YIIOBBIX
JVHUM, THUTAIOMMUX LITENCENbHBIE PO3ETKH BHYTPU J0Ma, BKJIOYas IMOJABAJbI,
BCTPOEHHbIE U IMPUCTPOEHHBIE Tapa)ky, a TaKkKe B TPYIMIOBBIX CETAX, MUTAOLIUX
BaHHbIE KOMHAThl, JAyllieBble MW cayHbl. J[Ji1 yCTaHaBIMBAEMBbIX CHapyXH
MITETNICENBHBIX PO03eTOK ycraHoBka YJIT ¢ HomuHanbHbIM uddepeHnranTbHbIM
OTKJII04aromuM TokoM 10 30 MA oOsi3aTenbHa.

B 3manusx Moryt npumensThes Y30 Tuna «Ay», peardpyrolime Kak Ha
NEPEMEHHBIE, TaK W Ha IMYJbCUPYIOIIHE TOKA MOBpexAcHUM, uim «AC,
pearupyrIuue ToJIbKO Ha IEPEMEHHBIE TOKH YTEUKH.

Kak Bugno u3 konctpykuuu YT (eciu peub uaer He 0 KOMOMHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB U MpPH JIIOOOW CXEME €ro
NOJKIIOUYEHUST  JOJDKHA  ObITh  TPEeAycMOTpeHa  o0si3aTesibHash  yCTaHOBKA
ABTOMATUYECKOTO BBIKJIFOUATENS, 1JIs 3alIUThl, Kak caMoit cetu, Tak U Y /[T oT TokoB
NEPErpy3Ku U KOPOTKOTO 3aMbIKaHHUS.

Taxxe HeoOXxoauma mepuoauveckas mpoBepka padortocnocodHocTu Y/IT.
Crannapramu [/, 8] ycraHOBJI€HO TpeOOBaHME MO HAJIMUYUIO YCTPOMCTBA MPOBEPKHU
paboTocnocoOHOCTH YAT (KHOTIKH). [IpoBepka paboTOCIIOCOOHOCTH
ocymiectBiasierca HaxarueM KHonku «TECT». Ilpu ee wnHaxaruu B YT

HCKYCCTBEHHO CO3HAETCSA TOK YTEUKH, YTO JOJHKHO MPUBECTH K OTKiItoueHnio Y IT.

YcTpoiicTBa 3aIIMTHI OT IYTrOBOro npooost uiau uckpenus (Y31I1)
JlyroBoii mpoOOW WM UCKpPEHHWE — OJMH M3 aBapUUHBIX IOXKAPOOMACHBIX

PCXKUMOB B JJICKTPOCCTAX.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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B orTimyme OT KOPOTKMX 3aMbIKaHWM, BO3HUKAIOUIUN IIPU HCKPOBBIX H
JyTOBBIX pa3psiiax TOK, OTPAHUYMBACTCS COMMPOTUBJICHUEM HATPY3KH, Ha KOTOPBIN HE
pearupyroT aBTOMaTUYECKHE BBIKIIOYATENU, HO 32 CUET JJIUTEIbHOTO BPEMEHU €ro
NPOTEKAHHUsS, MOXKET MPOUCXOIUTH BOCTUIAMEHEHHE U30JISIIIUN TIPOBO/IA.

OnHolt W3 TJNAaBHBIX NPUYMH MCKPEHUS ABISETCA OO0JbIIOE TEpeXOaHOE
conpotuBiienne (BIIC), B 00uxo/e Ha3bIBaEMOE TAKKE «ILJIOXUM KOHTAaKTOMY». [lpu
BIIC Ha mnepexoxe »SIEKTPUYECKOTO TOKAa C OJHOTO IMPOBOJHUKA HA JPYyrou
oOpasyercs TmocjenoBaTeNbHas WM TMapajuleNibHas JJeKTpUYecKas ayra Mexay
IpOBOJAAMU WA KOHTAKTaMMU.

BIIC wacto BO3HHMKaeT BcieacTBHE JehEKTOB W TMOBPEXKIACHHM,
NPOU30NISANINX MIPU IKCILTyaTalluu o0opynoBanus. Hanpumep:

- TIOBPEXJICHUS M30JSILUU KaOemsl TBO3ASIMU, IIypyHaMu, 3a)KUMaMHu WIH MIPU
MEXaHUYECKOM BO3JIEUCTBUM IPYTUMHU MPEAMETaMU;

- IOBPEXICHUS U30JSIUMU KaOeneil Tpbl3yHaM U U IOMAIlHUM U dKUBOTHBIMU;

- U3J0M Kaleus (mpoBojAa) MpU U3rudax WM NP MOCTOSIHHBIX MEXaHUYECKUX
BO3/ICUCTBUAX;

- CTapeHue U30JSILUM, TMOBPEXKACHUS OT BO3JACHUCTBUS TEeMIIEpaTypbl, BIary,
JIPYTUX pa3pyanimux Gakropos;

- YXyJIIEHHEe KOHTaKTa MU3-3a OClalJjeHus 3aXUMOB, CTapEHUS U OKHUCIICHUS
IPOBOJAOB U T.J.

B noBpexaéHHON kulile BO3HHMKAET Majblii 3a30p, MpoOMBaeMbIi paboyum
HaNpsHKEHUEM, IO3TOMY TOK IO TAKOMY Ka0elto MpOJO0JDKAET MPOTEKATh, U OCTAETCs
0JIM30K K HOMUHAJIBHOMY 3HAYCHHIO, & 3HAYUT, aBTOMATUYECKHUU BBIKIIOYATENIb Ha

HEro He pearupyer.
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PO G

Ocnabnentbiin Mexanuyeckoe MNepepasnenHbli HenonHoueuHbii

KOMTaKT nospexaeHue kabens KOHTaKY
rabensn

55 &

Redexrr Nospexaerne Mexanuueckoe NospexaeHue CKpyTKa meap u
xabena rPbI3yHaMM nospexaenue HunM Crapexue ANOMUHUA
U3I0NAUMM N30NAUNK

Pucynok 6. Bo3aMoHbIe TpUUUHBI HICKPEHUS B DJIEKTPOINPOBOJIKE

B 3a3ope BO3HMKaeT AYyroBoW paspsii, CONMPOBOXKIAOIIMNACSI WHTEHCUBHBIM
BBIICJICHUEM TEIlJIa, YTO MPUBOJUT K JalibHEUIIEMY pa3pyIICHUIO U30JISIIUK Kabes
Y €r0 BO3TOPAHMIO.

I[Ipy  OonpmIOM  MEPEXOJHOM  COMPOTHUBJCHUHM  BO3HHUKAaET  MPOIECC
[UKJIMYECKOT0 O00pa3oBaHWs U TalleHUS DJIEKTPUUECKOW JOYyTH, MPOUCXOIUT
3HAYUTEJIBLHOE H JUIMTEIBHOE BBIACJICHUE TEIUIOBOM HJHEpruv. Bo3HUKAIOT
JUINTEIIPHBIE W YCTOWYMBBIC TEILUIOBBIC PEXKUMBI pabOTBI DJICKTPHUECKUX IIETeH,
BCJICICTBUE YEro MPOUCXOAHUT pa3pylleHUE M30JSIUU M 3alUTHBIX 000JIOYEK, a
TAKXKE MOCIEAYIOLIEE BO3TOPAHUE.

[Io mexaHu3My BO3HHUKHOBEHUS, Pa3IMYalOT TOCJIEAOBATEIbHBIA JAyrOBOU

npo0oii, mapaieabHbINA JyroBOM NpoOoil U AyroBoil mpoOoii Ha 3eMITIO.

L (nuHunA)

HAIPY3KA

N (HenTpansb)

PE (3azemneHue)

Pucynok 7. MexaHu3M BO3ZHUKHOBEHUS IYTOBBIX MPOOOEB
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[lonq mnocnenoBaTenbHBIM JYTOBBIM MPOOOEM TMOHUMAETCS DICKTPUUECKUN
npoOoi M30yAMK (WIK BO3AYIIHOTO MPOMEXYTKa), IPU KOTOPOM TOK NPOTEKAET
yepe3 Harpy3ky uenu, 3amumaemoit Y3/I1. TlocnenoBarenbHbiid 1yroBoit mpoOoi
BO3HHMKAET, MpPEXIE BCETO, B pE3yJIbTaTe MOBPEXKACHUS MPOBOJAA WU MOTEPH
KOHTaKTa B IOCJEOBATEIBHOCTH C Harpy3koil. B 3Tux ciydasx, BeJIMYHMHA TOKa
MEHbIlle, YeM paboyuil TOK, U aBTOMAaTHYECKHE BBIKIIOYATEIM WM BBIKJIIOYATEIU
nudepeHIManbHOTO TOKa HE COCOOHBI ONMPENEIUTh HEUCIPABHOCTh U OTKIIOYUTH
3alAIIAEMYIO LEITb.

[lapannenbHblil AYyroBoil mpoOoit - 3T0 MPoOOH, MPU KOTOPOM TOK MPOTEKAET
MEXIy aKTUBHBIMU MPOBOJHUKAMHM, MapaJuleibHO uenu Harpy3ku. [IpoOoi
COMPOBOXKAAETCS MOSBICHUEM 3JIEKTPUUECKON AYru, criocoOCTBYIOLIEH 3aMbIKAHUIO
NpOBOAHUKOB. BennunHa Toka mpu mapaieJIbHOM Npo0oe OmpenessieTcsl MOJIHbIM
CONPOTUBIICHUEM LENU. B 3aBUCUMOCTHU OT TOro, Kakoil HOMHUHAJIbHBIM TOK HMEET
aBTOMATHUYECKUH BBIKIIOYATEb, MPOUCXOAUT (WM HE TMPOUCXOAUT) OTKIIOUECHHE
nenu. Ilpm 3arpyOneHHON ycTaBke TOKa cpabaThlBaHUs aBTOMAaTHUYECKOTO
BBIKJIFOUATEIISl OTKIIIOYEHUE LEMU MPOUCXOIUT C 3a/I€PIKKO U.

JlyroBoit mpoOoii Ha 3eMITI0 — 3TO MPOOOIL, MPU KOTOPOM TOK MPOTEKAET MEXKAY
aKTUBHBIM TMPOBOJHUKOM U 3€MJICH B pe3yJibTaTe 3aMbIKaHUs (PazHOTO MPOBOIHHKA
Ha 3€MJII0 WM Ha JIEMEHT 3JIEKTPUYECKH CBSI3aHHBIN C 3eMJIeil.

YcrpoicTBO 3ammuThl OT ayroBoro npo6os (Y3/II1) — HOBBIM Kiacc ammapaToB
3alATHl JIEKTPUYECKOW CETH, MpEeAHAa3HAYEHHBbIH, B OTJIMYHUE OT APYrHMX BHUIIOB
ANEKTPUYECKHUX 3aLIUT, UCKIIOUMTEIbHO Ui MPEAYNPEXIACHUS U MpPelOoTBpaIleHUs
M0KapoB, BOZHUKAIOIINX M3-3a TYTOBOTO MPOO0s (MCKPEHUS).

HekotopbimMu pa3paboTyukaMu ITHUX HU3JEIUN TPUMEHSETCS TaKkKe TEePMUH

«yCTpPOMCTBO 3alIUTHI OT UCKpeHus» (Y3Uc).
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Pucynok 8. [IpumMepsl ycTpOMCTB 3alIUTHI OT IYTOBOTO MPO00S pa3IUYHbIX
MIPOU3BOIUTEIICH

VY31 HOCUT UCKITIOYUTENBHO IPOTUBOIOKAPHOE HA3HAUEHUE.

OcHoBHo#t  3agaueir  Y3JII  sABmsieTcss  CBOEBPEMEHHO  Paclo3HaTh
BO3HMKHOBEHHE  II0KAaPOOMACHOTO HCKPEHUS M  OTKJIIOYHUTh  3al[UIIaEMYIO
JJIEKTPUYECKYIO LEMb.

VY3l ckoHCTpyHpOBaHO Tak, 4YTOOBI OMNPENEIUTh MOSIBICHUE J1yTOBOTO
(MCKpOBOTO) pa3psia U IpepBaTh KOHTYp €IIE Mepe] TEM, KaK SHEpPIus B MECTE
HEUCIPABHOCTH TIOCTUTHET 3HAYEHHU M, BEAYIIUX K BOSHUKHOBEHUIO MOXKapa.

V3II oOecrneunBaer aBTOMATUYECKYH) JUATHOCTHKY KOHTPOJUPYEMOU
ANEKTPUYECKOW LENMU M NpPU BO3HUKHOBEHHHM HMCKPEHMS OTKIIOYaeT €€ oT oOuiei
IMUTAIOMIEN CETH.

Takum 06pa3om, 1edb NPUMEHEHHS ITUX YCTPOUCTB — ATO MPEAYNPEKICHHUE
II0KapOB, BO3HUKAIOIIUX B INOMELICHUAX, 3JaHUAAX WU COOPYXKCHHUSAX MO IPUYMHE
HEHCIPABHOCTU 3JIEKTPOOOOPYAOBaHMS, MPOSBISIONUIEHCS B BUAE TyroBOTr0 MpoOos

(uckpeHus).
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bonpmimacteo V311  ucnons3yloT CXOXXKH€ NPUHIUIBL  OOHApP yKEHUS
IIOKAapPOOIIACHOTO MCKPEHUsT B CETU. Y CTPOMCTBO AaHAJIM3UPYET COBOKYITHOCTH
napamMeTpoB TOKA U HANPSIKEHUS CETH, XapaKTePHBIX JJIsl UCKPEHUS: BEIMYUHY,
dbopMy, TIOJIIPHOCTH, MPOJOJDKUTEIBHOCTD M TEMII CJICIOBAHUS CKAYKOB. ITH CKaYKH
u jarT nHbpopMaiuio, oOpadaThiBaeMyr0 MOayJieM 00pabOTKHA CUTHAJIOB B COCTaBe
VY3/I1. BennunHa MOJy4€eHHOTO CHTHAja CPAaBHHUBAETCS C 3aJaHHBIM 3HAYCHUEM H
OpU KaXJIOM TPEBBIIIEHUH 3TOTO 3HAYEHMS TOJAETCS UMITYJbC PErUCTPUPYEMBbIN
HakomnuresieM. [Ipu MOCTW)KEHUHM B HAKOTMUTEJNIE YCTAHOBJICHHOTO YHCJIA MUMITYJIHCOB
3aJIaHHOTO YPOBHS MOAPSA (HOPMHUPYETCS CUTHAJ, OTKJIIOYAIOUMA 3al[uIlaeMyo
JIMHUIO.

Baxnoit xapaktepuctukon Y3IL sBasercs NOMEXO3alUIIEHHOCTD, T.€.
OTCYTCTBHE HEXKEJATENbHBIX (JIOKHBIX) cpaldaTblBAaHUW TPU BKJIIOYECHUH B
3alAIIAEMYTO TIEb PA3IMUHBIX AIEKTPONPUOOPOB, HAIIPUMED, MbIJIECOCa, HCTOUHHUKA
NUTAaHUS C DJIEKTPOHHOW KOMMYTAalMeW, JBUTATENsl KOHJIEHCAaTOPHOIO IIyCKa,
ANIEKTPOHHBIX PETYISATOPOB (TUPUCTOPHOTO THUIIA) CHIIBI CBETA, (PJIyOPECHEHTHBIX U
raJIOTEHOBBIX JIaMIl, a TAaKXKe «HOPMAIbHO MCKPSIIUX» PYUYHBIX IJIEKTPOOBITOBBIX
UHCTPYMEHTOB C JABUTATEISIMU KOJUIEKTOPHOTO THUMA UCKPEHHUE B KOTOPBIX SIBISETCS
JOTYCTUMBIM, HATIPUMED JPEIIb.

CTouT OTMETUTh, YTO OT/AEIbHBIC SJIEKTPUUECKHUE YCTPOMCTBA CaMU MOTYT
TeHEepUPOBaTh BBICOKOYACTOTHBIE M CPEIHEYACTOTHBIE MOMEXH, KOTOpHIE OymyT
pacnio3HaBatbcs  Y3JIII kak wucTtouHuk wuckpeHus. Hamnpumep, TUPUCTOpPHBIE
perynsaTopsl ¢ ($a30BbIM YIpaBJeHUEM O€3 TMOMEXOMOJABIAIONINX (UIBTPOB;
pa3M4HbIE YCTPONCTBA, TEHEPUPYIONIUE BBICOKOYACTOTHBIE MMOMEXU IMOBBIIIEHHOTO
YPOBHSI, CYIIECTBEHHO MPEBBIMIAIONINE HOPMBI Ha moMexodmuccuio. [Ipu Hammunum
NEPEUUCICHHBIX YCTPOUCTB, MPUXOAUTCS JHOO OTKa3bIBaTbCA OT NPUMEHEHHUS
VY311, yBenuuuBas pUCKH BO3TOpaHUN OT UCKpeHus, nubo oTkimtouath Y3/[II Ha
BpEMsI UCIIOIB30BAHUS YCTPOUCTB, SIBJISIIOLUIMXCSI T€HEPATOPAMH BBICOKOUYACTOTHBIX U
CpPEIHEYaCTOTHBIX TTOMEX.

OcHoBHbIMHU XapakTepuctukamu Y3 /11 aBustores:

- HOMHUHQJIbHBIA TOK - MaKCUMallbHbIM TOK npu kotopoMm Y3JII cmocoOnHo
JUIMTEIBHO paboTarh, HE TepsAd cBoio paborocnocobHocTh. B ocHOBHOM
BBIMYCKAIOTCSl B MATH MOJU(PUKAIUAX, B 3aBUCUMOCTH OT HOMHHAJIBHOTO TOKa: 16,
25, 32, 40, 63A;
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- HOMHHAJIBHOE HANPSKEHUE — HampsDKeHWe cetu mpu kotopom Y3/III
CIOCOOHO JUTUTENhHO paboTaTh, HE TEPSS CBOIO PA0OTOCIIOCOOHOCTE;

- YCIOBHBI TOK KOPOTKOTO 3aMBIKaHUSl - TOK KOTOPBIH KpPAaTKOBPEMEHHO
MoxkeT Bbiaepxkath Y3II no MomeHTa mnoka He cpaboTaeT aBTOMATHYECKUU

BBIKJIFOYAaTCIIb, YCTaHOBHCHHBIﬁ AJId 3allMThI OCIIHM OT KOPOTKOTI'O 3aMBbIKaH M.

= ] ’
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1.
1 — M3rOTOBUTENH; 2 — MOJICITb; 3 — HOMHHAJILHOE HAIPSDKEHUE; 4 — 9acTOTa; 5 — HOMHHATBHBIH

TOK; 6 — YCIIOBHBIN TOK KOPOTKOTO 3aMBIKAHUS; 7 — CXeMa MOJIKIIOUEHUS; 8§ — cXeMa HHAUKAIIHN
COCTOSIHUS TTpuOOpa

Pucynox 9. [Ipumep mapkupoBku Y311

Bei6oop Y311 npousBoAUTCS TO CHEAYIOLIUM KPUTEPUSIM:

- 10 HOMUHAJIbHOMY HanpsbkeHuto. HomunansHoe Hanpsbkenue Y3111 nomxkHo
OBITH 00JIBIIIE JINOO PABHO HOMUHAILHOMY HAIPSDKEHUIO 3all[MIaeMOM UM IIETIH;

- N0 HOMHUHaJIbHOMY TOKYy. Y3JIII He 3amumniaeT 3JEKTPHUYECKYIO CETh OT
neperpy3ku U TOKOB KOpPOTKoro 3ambikanus. I[lostomy nepen Y311 nomkeH cTosTh
aBTOMATUYECKUN BBIKIIIOYATENb WM JPyro ammapar ¢ ¢GyHKIUEW 3aluThl OT
CBEpPXTOKA MO0 TOKY KOTOPOTO HEOOXO0AMMO BbIOMpaTh HOMUHAJIBHBIN TOK Y3/IIL Ilpu
3ToM HOMHUHaIBbHBIA TOK Y3JII1 nomkeH ObITh GoJblle MO0 paBeH HOMUHAJIBHOMY
TOKY YCTAHOBJIEHHOTO /10 HEro ammapara 3allUThl (aBTOMaTUYECKOTO BBIKITIOYATES
WIH IPYTOTo anmnapara ¢ QyHKIIUeH 3aluThl OT CBEPXTOKA).

Taxxe npu Beioope Y3III cienyer oOparuth BHUMaHUE Ha HATU4KME QYHKIUU

NpOBEPKU pabOTOCIIOCOOHOCTH yCTpoiicTBa. HekoTopble MPOU3BOAUTENHN OCHAIIAIOT


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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V311 kHONKOM NPOBEPKH, OTAEIbHBIE TPOU3BOAUTENN B KOMILIEKTE C YCTPOUCTBOM
IIOCTABJISIIOT CPEACTBO KOHTPOJISI B BHUAE AaBTOHOMHOW BHIJIKH, IIO3BOJIIIOLIECH
UMUTHPOBATh HCKPOBBIE pa3psiibl, U TaKUM OOpa3oM OCYUIECTBJISITh KOHTPOJb
(GYHKIIMOHMPOBAHUSA H3ACIUS U OINpENeNIeHUE 30HBl €T0 JCUCTBHS, UTO SBISETCS

HCCOMHCHHBIM NNPECUMYIICCTBOM TAKHX aIlllapaTOB.

Pucynox 10.1lpumep Y3/II1 B KOMILIEKTE CO CPEICTBOM KOHTPOJIS 30HBI
GYHKIIMOHUPOBAHUS

YcranoBka Y3/[II B rpynmnoBbIX CETAX MUTAHUS CUCTEM MPOTHBOIOKAPHOU
3aIlUTHl U B DJIEKTPOYCTAHOBKAX MEAUIMHCKOIO HA3HAYEHMsI, IOJJIEPKUBAIOIINX
KU3HENIESITEIbHOCTh OOJIbHBIX, HE 10Ty CKaeTCsl.

VY311 aBnsieTca eme OgJHUM BHIOM 3alIUATHI 3JIEKTpUYECKUX nerned. OHO He
3aMeHsieT coOoi Jpyrue ammaparbl 3alluThl U HE OTMEHSeT HeoOXOJAMMOCTHU
NPUMEHEHHUS B AJIEKTPUUECKUX LIETISIX aBTOMATUYECKUX BBIKJIIOYATEJIEH U YCTPOUCTB
3alIUTHOTO OTKIIOYEHUs NU(PepeHIInaIbHOTO TOKA.

VY311 pekomeHnyeTcsi yCTaHABJIMBATh B OTIEJBHBIX TPYMIOBBIX JIMHUSIX
NUTAHHUSI OCBEIICHUS MU IITEINCENBHBIX PO3ETOK MOCIE APYTMX aIllapaTroB 3allHUThI
(AB, YAT).

VYcranoBka Y311 3anpeniaercs B IMHUSAX CUCTEM MPOTUBOIIOKAPHOW 3aLIUTHI,
a TAKXK€ DJIEKTPONPUEMHHUKOB, OTKIOUYEHUE KOTOPBIX MOYKET MPUBECTU K OMACHBIM
MOCJEACTBUSIM:  CO3/AHUI0 HEMNOCPEACTBEHHOW yIrpo3bl JAJSl JKU3HU JIIOACH,

BO3HHMKHOBCHHIO B3PBIBOB, ITOKAPOB U T.[.

YcerpoiicTBa 3amMThI OT nepeHanpsukenus cetu (Y3II)
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[lepenanbl HanpsIKEHUS B AIIEKTPUUECKOU CETHU SBIAIOTCA OJHOU M3 OCHOBHBIX
NPUYMH BBIXOJA W3 CTPOS DJICKTPUYECKUX NPUOOPOB, B OTACIBHBIX CIydasX
NPUBOIAIIUX K moxkapy. OcoOEHHO OCTPO BOMPOC 3aIHUTHl DJIEKTPONPUOOPOB OT
MEepEenagoB HAMNPSDKEHUS CTOUT B JKWJIBIX MHOTOKBApPTUPHBIX JOMax CTapou
MOCTPOMKH, & TaK K€ YACTHBIX KWJIBIX JOMax MOJKIOUYEHHBIX K CTAPBIM JIMHUSIM
3JIEKTpoIepeaay.

YCTpOoNCTBO 3allUThl OT NEPEHANPSDKEHUS WIH peEJie HANPSOKEHHS — 3TO
arrapar  3allUThl, OCYIIECTBISIOMIMNA  HENPEPHIBHBIA  KOHTPOJIb  BEJIMYMUHBI
HANPSDKEHUST TIUTAIONMIEH CETH C IeJbI0 OOecredeHUs] OTKIIOUECHHUS Harpy3Ku B

CJIy4aC BbIXOd 3HAUYCHUS HAIIPAKCHHA 3a YCTAHOBJICHHBIC IIPUICIIbI.

e @
s
&
: H
e @

Pucynoxk 11. [Ipumepsl ycTpOUCTB 3alIUTHI OT MEPEHANPSIKEHUS Pa3TUYHbIX
MIPOU3BOAUTEIICH
Haznauenne VY3II 3akimouaercss B 3alUTe 3IEKTPOOOOpPYAOBaHUS OT

nepenajoB HAMNPSIKEHUsS] CETU KOTOPHIE MOTYT BO3HUKHYTbH B CJIEICTBUE Pa3IMYHBIX
(baKkTOpOB TaKMX KaK OOpBIB HyJIsl, Tepekoc (a3 u T.1.

Kak mpaBuno, Y3II cocTouT 13 ABYX OCHOBHBIX OJIOKOB: M3MEPUTEIBHOIO U
VCIIOJTHUTEIBHOTO.

[lpu nomaue wHa Y/II HampsoxkeHus M3MEPUTENBHBIA OJIOK ONpeAesser ero
BEIMUUHY. ECnM M3MEpeHHOE 3HAaYCHHME HAIPSKEHUs DJIEKTPOCETH HE BBIXOIWT 3a
YCTAHOBJICHHBII B HACTPOWKax Iuara3oH 3HAYCHUH HM3MEpUTENbHBINH OJIOK Mojaer
CUTHAJI Ha UCIOJHUTEIBHBIM OJIOK (pejie) KOTOpBI 3aMblKaeT CWJIOBOW KOHTAKT,
BKJIOUas TEM CaMbIM Harpy3Ky B CETb.

Takum o6pazom, YIII ocymiecTBiisier HENpepbIBHBIA KOHTPOJIb HAMPSKEHUS
ANEKTPOCETH. B cilyuae CHMKEHMs HANPSKEHHUsS HUXKE YCTAHOBJIEHHOIO MOPOTa WIH
NOBBIIEHUS BBIIIE YCTAHOBJICHHOIO B HACTPOMKAaxX IOpOra M3MEPUTENbHBIN OJIOK

MTHOBEHHO II0JA€T CHUIHAJ Ha HCIOJHUTEIbHBIA MeXaHu3M (pesie) KOTOpbId


https://elektroshkola.ru/obshhie-voprosy/obryv-nulya-v-trexfaznoj-seti-prichiny-i-posledstviya/
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OTKIIIOYAET DJJIEKTPOYCTAHOBKY OT ceTru. llocie BOCCTaHOBIIEHUS 3HAUYCHUS
HamNpsDKEHUsT 70 JIOMYCTUMOTO  3HAa4eHWs, HW3MEPHUTEIBHBIN  OJOK  depes
YCTAHOBJICHHYIO B HACTpOMKax BBIIEPKKY BPEMEHHM IOJAET CUTHA Ha
UCIIOJIHUTEJIbHBI MEXaHU3M, KOTOPbI BHOBb BKJIIOYAET HATPY3KY.

CymiecTByIOT CIEAYIONIUE TUIIBI PEJIE HAMIPSKEH UM :

-TI0 TUIY JIEKTpOceTHu: ogHOda3HbIe U TpeX(aszHbIe,;

-1I0 c1Oco0y YCTAaHOBKU: CTallMOHapHbIe U nepeHocHble. [Ipu ycranoBke Y311
BO BBOJHOM DJIEKTPOIIUTKE OOECTIEUMBACTCS 3alllUTa BCEH DJIEKTPOCETH U BCEX
ANEKTPONPUOOPOB, MOAKIIOUEHHBIX K Hell. IlepenocHbie Y3II nmpumeHsaroTcs, Koraa
€ro yCTaHOBKa B MIWTKE 3aTPyJHEHA WJIM HEOOXOJAUMO O0O0€CIeUnTh O0COoObIe
HACTPOUKH MO HAMPSIKEHUIO CETU ISl KOHKPETHOTO 3JIEKTPOOOOPYIOBAHHUS.

B nHacTosimee BpeMsi CylIECTBYIOT yCTPOUCTBA 3allUTHI OT NEPEHANPSKEHUS C
KOMOMHUPOBAHHOM 3al[UTON, TaK Ha3bIBa€MbIe BOJBT-aMIIEpHBIE pelie, KOTOPHIC
KOHTPOJIMPYIOT KPOME HAIPSKEHUS CETH, €lIe M TOK B CETH, 3allMIIas TEM CaMbIM
CeTh, KaK OT NEPENAJT0B HANPSKEHUS, TaAK U OT MEPETPY3KH, T.€. JOMNOJHUTEIBHO
BBITIOJTHSAET () YHKIIUIO OTPAHUYUTENS MOIITHOCTH.

Heo06xoammo 3HaTh, YTO BOJIbT-aMIIEPHOE pejie He 00ecleunBaeT 3allUTy CeTH
OT KOPOTKOTO 3aMbIKaHUSI M HE MOXET 3aMEHUTh Co0OM aBTOMATUYECKUM

BBIKJIFOYAaTCJIIb.

Baxxnoit xapakrepuctukoid Y3II siBiissieTcs HOMUHAIBHBIA TOK.

HoMuHanpHbli TOK — 3TO TOK, KOTOpbiii Y3II cmocoOHO mpomyckaTh uepes
cebs1 B TEUYCHUE JJIMTEIILHOTO BPEMEHU COXpaHsisg TMPU ITOM  CBOIO
paboTocniocoOHOCTh. CTaHAapTHBIMU, HauOOJiee PACIPOCTPAHCHHBIMH 3HAUYCHUSMHU
HoMuHaJIpHOTO ToKa Y3II aBmsrorcs: 10; 16; 25; 32; 40; 50; 63 A.

Homunaneubsiii Tok Y3II onpenenserca no cyMMapHOMY TOKY HArpy3KH WIH
MOITHOCTH BCEX JIEKTPONPUOOPOB, MOJKIIOYAEMbIX B 3aIIHUIAEMYIO CETh.

[lonyunB paccuuTaHHOE 3Ha4YeHHE Toka, BbIOMpaem Y3II ¢ Omwxkaimum
OOJILIITUM CTAHJAPTHBIM 3HAYEHUEM HOMHUHAIBLHOTO TOKA.

Heo6xonumo yuuthiBaTh, uTo Y3II He 3ammuimaer 3JEKTPOCETh OT TOKOB
Neperpy3ku M TOKa KOPOTKOTO 3ambikaHusi, modToMy camo Y3II momKHO OBITH
3aIMIIEHO OT HHUX YCTAHOBJEHHBIM TMOCJEAOBATEIBHO C HUM aBTOMAaTHYECKUM
BbIKJIFOUareneM. [loatomy HomuHanbHbIM TOK Y311 HEOOX0AMMO MPUHUMATH UCXOMAS

N3 HOMHHAJIBHOI'O TOKa aBTOMATHYCCKOI'O BBIKJIFOYATCIIA. HpI/I 9TOM HOMHHAJIIbHBIN
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ToK Y3II nomken ObITh OOJIbIIIE WX PABEH HOMUHAJIBHOMY TOKY YCTAHOBJIEHHOTO JI0
HEro0 aBTOMATHUYECKOTO BBIKJIFOY ATEJIS.

VY311 MOryT UMETh HECKOJIbKO HACTPOEK:

- ycraHoBKa mopora cpabareBanus Y3II mo MakcUManbHOMY 3HAYCHUIO
HanpsokeHuss (Umax) - ycTaHaBIMBaeT MaKCHUMAJIbHO JONMYCTUMOE 3HAuYeHUE
HAIPSDKEHUSL DJIEKTPOCETH, MNPEBBILICHUE KOTOPOIO IMPUBEAET K OTKJIIOUYEHUIO
Harpy3Ku,

- ycraHoBka mopora cpabareBanus Y3II mo MHUHUMaTbHOMY 3HAYCHHIO
HanpspkeHuss (Umin) - ycTaHaBJIMBAeT MUHHMAJbHO JOMYyCTHUMOE 3HAYEHHUE
HANPSDKEHUSI DJIEKTPOCETH, CHW)KEHUE HANPsSOKEHUS HIDKE JaHHOTO 3HAuYCeHUs
MIPUBENIET K OTKIIOUYECHUIO HATPY3KH;

- YCTaHOBKA BPEMEHHU 3aJIEp’KKU BKIIIOYEHUS — BpeMs, depe3 koTopoe Y3II,
IIOCJIE OTKJIFOYEHUS HArPY3KHU, IIOBTOPHO €€ BKIIFOYUT MPU BOCCTAHOBIEHUHU 3HAYCHUS
HaIPSDKEHUST CEeTH B YCTAHOBJICHHBIX Ipenenax. Bpems 3anepkkyu BKIHOYCHHS

3JICKTPOTPUOOPOB BHIOMPAETCS B COOTBETCTBHH C PYKOBOJICTBOM I10 SKCIIJTyaTallUH.

Hazuxarop S oammmn® oo

IIOOKJIIOYIeHHA

BEKJIXOYeHHUA 220 B 4 4 5 5
HarpysKn IIATagdlA peJIe_
) i) L g 58 .

Brixmogarens KOHTPOJJIA
MAaKCHMAJIBHOI'O HAIIPpAXKeHHA.

contro!

BN 7,8 BV

Tpexpaspagasmt

Brixmiouarens koHTpOIA HHIAKATOP.

MHHHAMAJBHOI'O HANIPpAXKEeHHA.

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

Perynarop aanepxin PerynaTop MakcaMAaIBEHOTO
—_——
BpeMeHH aBTOMAaTHIEeCKOIro 5 1 230 HaOpAKeHHA OTKIIOYeHUA.

BEIIIOYEeHHA IIOCJIe aBAPHH. 220

Perynarop MurIMAaIBHOrO
HAPAKEHAA OTKIIOYeHHA.

Kaemyer mogrmoaenna
HarpysKH

Pucynoxk 12. [lpumep MapKUpOBKH YCTPOMCTBA 3alIUTHI OT NIEpEHANPSIKEHUS (perie
HaIPSDKEHUSA )
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KonunuecTBo 1 criocoObl HACTPOUKHU MOTYT OBITh pa3IUYHBI JJIs1 Pa3HBIX THUIIOB
V3II. O6byHO, HacTpoidka VY3II ocyliecTBasieTcs ¢ TOMOIIBIO MOBOPOTHBIX
pPETYJIUPOBOYHBIX PYUEK.

CpaBHEHHE anmapaTroB 3alUThl BJEKTPUUYECKOM CETH M0 OTKJIIoYAIoIIeH
COCOOHOCTH

PaccMoTpuM pasHunly B paboTe M BO3MOXKHOCTSIX OTKIIOYEHUS Pa3IMYHbIX
anmapaToB 3alllUThl JJIEKTPUUECKUX Lened. B HacTosimee Bpems, €cTb MHOTO
KOMOMHUPOBAHHBIX YCTPOMCTB 3alIUTHI AJIEKTPUUECKUX CETEH, T.€. COBMEIIAIONINX B
cebe HECKOJIbKO 3alIUTHBIX (PYHKIUH. 31€Ch Mbl pACCMOTPUM HE KOMOMHUPOBAHHBIE
anmapaThl 3alUThI, BBITIOJHSIONINE TOJIBKO OHY () YHKITHIO.

[IpyunHamMu TOXKApOB OT 3JEKTPOYCTAHOBOK MOTYT SIBISITBCS: KOPOTKOE
3aMbIKaHuEe, Teperpy3ka, TOKM  yTEUKH, JYroBble TMpoOou  (HUCKpeHue),
nepeHanps>KeHUE.

JInsg  3amuThl  3JEKTPUYECKUX CeTed, B HACTOsIlee BpeMs, SBISIOTCS
o0s3arenbHbIMU K puMeHeHnto AB u Y/IT. Otu annaparsl 3apekoMeH10BalIn ce0s
KaKk HaJekxHble U J(PGEKTUBHbIE CpEACTBA MNPEAOTBPAIICHUS IOXKApPOB OT
ANEKTPOYCTAHOBOK.

AB 3amumaeTr 3JIEKTPUYECKYIO CETh OT TOKOB KOPOTKOTO 3aMBbIKAHUS H
MEPETP Y30K IEKTPUIECKOU CETH.

VYAT 3amumaer dIEKTPUUECKYI0 CE€Th OT TMOXapoB B  Pe3yJbTare
BO3HUKHOBEHUS TOKOB YTEUKHU.

CrnengyeT OTMETUTD, YTO B HACTOSIIIEE BPEMs 3alIUTY OT MHOTHMX HETaTUBHBIX
(akTOpOB, BBI3BIBAIOIIUX BO3TOpPaHHE B JJICKTPUUYECKUX CETAX, BMECTE C
npumenenneM AB u YT, oTtyacTu pemaroT opraHu3alluOHHBIMUA MEPONPHUATHSIMH,
NIPOU3BOAMMBIMHU HA 3TAIEe NPOECKTUPOBAHHUS IJEKTPUUECKUX CETEH, IPU UX MOHTAXE
U TIpU dKCIUTyaTanuu. McToNnb3yroTCs Takhue Mephl, Kak 3a3eMJICHUE, YKIaaKa Kades
B KOopoOa, YBEIMYEHHE PACCTOSHUS MEXKIy NPOBOJHMKAMH, MpPHUMEHEHUE
CHEIMATBHBIX COCIMHUTENBHBIX YCTPOUCTB (KJIEMMHBIX KOpOOOK M Ap.) U T.A. s
3alUTHl OT MEPErpy30K MPOU3BOJAST MPABUIIBHBIM PAcUeT SJEKTPUUECKHUX CETEU U
Harp y3KHu.

Onnako AB u YT uznavanbHO He ObUTH TIpEeIHA3HAYCHBI JIJIST PACTIO3HABAHMUS
UCKPEHUS U OTKJIIOYEHHUS LIETIM B Cydae ero nospjieHus. VIckpeHue He pacrno3HaeTcs
AB mim YT, NOCKOJIBKY NPU UCKPEHUN HE MPOUCXOJUT HU YBEIWYECHHUE CPEIHETO

3HAYCHUA TOKA B ILICIIM, HU €TO YTCYKA Ha 3CMJIHO.
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IIpy mnocnenoBaTeNbHOM HUCKPEHUH IIOJHOE COMPOTHBJIIEHHE «ILIOXOTO
KOHTAKTa» YMEHBIIAET TOK HarPy3KU U JAEPKUT 3TOT TOK HUKE MOPOTra OTKIIIOUCHUS
AB. COOTBETCTBEHHO, 3TH CPEACTBA 3alIUThl OT HETaTUBHOTO JEHCTBUSL BBICOKOTO
3HaueHMsI TOKa He cpabateBaror. [Ipu mapamienbHOM UCKpeHUH Mexay (azoi u
HEUTpPANIbHBIM TPOBOJAOM TOK OTPAHUYEH TMOJHBIM CONPOTUBJIEHHUEM LENH H
cpabateiBanue AB u Y/IT 3aBucCHT OT CTeNIEHU UCKPEHUS, OJTHAKO B MOJHOU Mepe He
rapaHTHPYETCS.

CoOTBETCTBEHHO, pelIeHUE 3a7a4l PacliO3HaBaHUS WUCKPEHHsI U 0OecTieueHUs
3alUTHl OT MOKapOB, BBI3BAHHBIX HMCKPEHHEM, JIOJDKHO OO0ECIeYMBaTHCS HOBBIM
TUTIOM YCTPOMCTB, (PYHKIIMOHAJIBHO M TEXHUYECKH OPUEHTUPOBAHHBIMU HA TaKYIO
3amady. Takum yctpoiictBoM siBisiercss Y311

VY3411 3amumaer 3J€KTPUUECKYI0 CETh OT IOKAPOOIMACHOTO IPOSBICHUS
JTyTOBOTO TIP000s (MCKPEHUS).

Eme oanumM QakTopoM, KOTOPBI MOXET TMPUBECTH K TMOXKapy OT
AJIEKTPOYCTAHOBOK, SIBIISIIOTCS KOJIEOAHUS HAMNPSDKEHUS] DJIEKTPUYECKOW CETH.
[IprueM, 0NacHOCTh MOXET HECTH KaK MOBBIIMIEHHOE HANPSKEHUE, TaK U TIO HKEHUE
HaIPSKECHUS.

AB, VAT, Y3AII e 3amumniaoT 3JeKTPUIECKYIO CETh OT OMAacHbIX KOJIeOaHU
HAIpPSDKEHUS CeTU. DTy 3aAa4y BoinoaHseT Y311

V311 3amumniaer 31eKTPUUECKYI0 CeTh OT KoJicOaHWM HampsHKEHUs, KOTOPbIC

MOTYT IPUBECTH K BBIXOJIy U3 CTPOS DJIEKTPONPUOOPOB U UX BO3TOPAHHUIO.

DOYyHKUMOHAJBHbIE BO3MOKHOCTH ANNapaToOB 3alUThl JIEKTPUYECKHX
ceTen.

Tab6auma 6
@OyHKITMOHATBHBIE BOBMOXKHOCTH alllapaToB 3alIUThI JJIEKTPUUECKUX CETeH

Anmnapar 3a11M Tbl
L YcrpoiicTBO VeTDOICTEO
ABapuiHbIH . | YerpoicTBO 3aMTBI | 3AaIMTHI OT P
CORAM ABTOMaTHYeCKHUH 3aIIUTHI OT
P nuddepeHIUATBHOTO JAYroBOro
BBIKJIIOUYaTeJIb (AB) e peHanpsKeH u sl
Toka (YT) npoodost
(Y3U) (¥Y3ID)
He
KopoTtkoe ObecnieunBaeT He obecneunBaer He oGecnieunBaer
o0ecrieunBaeT
3aMbIKaHUE 3aLUTY 3alMTY 3alUTY
3aUUTY
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Anmnapar 3al4 Tbl
Yerpoiicso YcerpoiicTBO
ABapuiiHbIii . | YcrpoiicTBO 3alIUTBI | 3aIIMTHI OT P
P — ABTOMaTHYeCKHH 3aIIUTHI OT
p nu(pdepe HHAIBLHOTO AyroBoOro
BBIKJIIO4YaTeJIb (AB) 1epeHaNnpsKeHu s
Toka (YAT) npooost (v31)
(Y3AID)
He
ObGecnieunBaeT He o6ecnieunBaer He oGecnieunBaer
[leperpy3ka obecrieunBaeT
3aLUTY 3alMUTy 3alMUTy
3Ty
He
He o6ecnieunBaer ObecneunBaeT He oGecnieunBaer
YTeuka Toka obecreynBaeT
3Ty 3aLUTY 3aIMUTy
3aImTy
Jyrosou
po0oii He oGecnieunBaer He oGecnieunBaer Ob6ecnieunBae | He oGecrnieunBaer
MOCTIeIOBATEIIHH 30Ty 3Ty T 3aLIUTY 3aIMUTy
bIN
He B nmonHo# mepe
o0ecrieunBaeT
OBOM 3aIUTY.
Hyr . Y He obecnieunBaet OoGecneunBae | He obGecneunBaer
po0oi MoxeT cpaboTath — - S—
napaJiyiesIbHbIHI CJIMILIKOM TI03/IHO M o M
(TIpu orpaHUYEHHOM
Toke K3)
He B nmonHon mepe .
He B nmonHou mepe
o0ecrieunBaeT
Hyrosou 3anmTy. Moxer obecneunsact
. ) 3alMTY. OoecneunBae | He oGecneunBaer
po0oii cpaboTaTh CIUIIKOM
Mosket He cpaboTarh T 3aLIUTY 3aIMUTy
Ha 3eMJII0 MO3/HO (IIpH
(TIp1 UMITYILCHOM
OTPaHUYEHHOM TOKE
XapaKTepe UCKPEHUs)
K3)
He
Ilepenael He obecneunBaer He obecneunBaer Ob6ecneunBaeT
HaIpsHKeHUS 3alMT 3alUT obecnetnsact 3ammm
p y y ATy Ty

N3 Tabmuupl 6 BUAHO, YTO HU OJHMH W3 amlapaToB 3allMThl HE 3alHINACT

AJCKTPUUICCKYIO CCTh OT BCCX BO3MOIKHBIX aBapHﬁHBIX PECXKUMOB. I[JISI obecrieueHUs

MakKCUMaJIbHOU

anmnaparsl

3alllUThI

3alllUTHI,

DIIEKTPUY ECKOMN

paboTarmiue Ha

HEUCIPABHOCTH 3JIEKTPUUECKOU CETH.

oOHapyKeHHE

pa3HbIX

CEeTH I1eJIecCO00pa3HO MCIOJb30BaTh

MIPU3HAKOB

ITpumenenne Y3JII1u Y3II He oTMeHsAeT HEOOXOAUMOCTH HCTIOIb30BaHMs AB

u VIT.

Takum o0Opa3om, €CiIM pPacCMOTPETh BapHaHT HCIOJIB30BAHHS BCEX BHIOB

3alIUThI 3JICKTpH‘-ICCKOfI CC€THU OTACIbHBIMHU YCTPOﬁCTBaMH (BBIHOJ'IH?[IOHII/IMI/I TOJIBKO
OIIHy (I)YHKLII/II-O), TO HCO6XOI[I/IMO YCTaHOBI/ITB quLIpe pa3HBIX armapaTa 3allUTHhI:
AB, VAT, Y311, Y3IL
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B Hacrosiiiee Bpemsi pacnpocTpaHeHbl KOMOMHUPOBAHHBIE anmaparsl 3allUThl,
KOTOphIe OOBEIUHSIIOT B OJHOM KOPIyCE€ HECKOJIBKO yCTpoucTB. Hampumep,
nuddepeHIanbHble aBTOMAaThI, KOTOPbIe O0OBEIUHAIOT (YHKIIMH aBTOMATHUYECKOTO
BBIKJTFOUYAT €ISt " yCTpOMCTBA 3aIUTHI muddepeHnranTbHOTO TOKa.
KoMmOuHMpoBaHHBIE  yCTpOWCTBA TMO3BOJIAIOT ONTUMHU3UPOBATH W YHPOCTUTH

IMPOCKTUPOBAHNEC U MOHTAXK 3JICKTPUICCKUX IIUTKOB.

TepMounauKaTOpHI

Onno#t w3  Haubozee  pacHpOCTPAaHEHHBIX  MPUYMH  T[OXApoOB  OT
AJIEKTPOYCTAHOBOK  SIBJISIETCS TMEPErpeB KOHTAKTHBIX COCAMHEHUHW U JIPYTUX
anemeHToB. [lokapoomacHble pPEXHMBI  BO3HUKAIOT  BCJEICTBUE  OOJBIIOTO
NEPEXOTHOTO COMPOTUBIIEHUS, a TAKKE MIEPETPY30K.

TepMmounaukaTopHble MaTepualibl MpeAHa3HAYEHbI AJS BU3YaJbHOTO WU
doTorpapuueckoro KOHTPOJIE M H3MEPEHHs] TeMIeparypbl, T.€. pPe3yJibTaThl
U3MEPEHUIN MOKHO MPEICTaBUTh B BU3yaIU3UPOBAHHOM BUJIE.

[Ipy pmoCTWXKEHMHM MAKCUMAJIBbHOM TeMIeparypbl TEPMOMHAUKATOPHBIN
Marepuaj paclliaBisieTcss U HeOOpaTUMO MEHSET CBOM LIBET.

TepMouHIMKATOPBI MOXHO HCIIOJIB30BaTh KaK JIOKa3aTelbcTBO  (hakTa
JTOCTIKEHUSI  ONpENICICHHOW MaKCHUMaJbHOW TeMIepaTypbl, T.K. PE3yJbTaThl
U3MEPEHMUS SIBIISIIOTCS HEOOPATUMBIM H.

Meton wu3MepeHuss TeMmIeparypbl C [OMOIIBIO  TEPMOUHIUKATOPHBIX
MaTepuajoB OTIMYAETCS MPOCTOTOM, SKOHOMHYHOCTBIO, MaJOH TPYIOEMKOCTHIO,
BO3MOYHOCTBIO OTEPATUBHOTO TOJYYEHHUSI JOCTATOYHO TMOJHONW HHMOpMAIHUU O
TEMJIOBOM PEXHUME DJIEMEHTOB JIEKTPOOOOPYI0BAHUS.

TepMoMHAMKATOPHl MMEIOT HECKOJBKO MCIOJHEHUI: TEPMOUHIUKATOPHbIE
HAKJIEUKN U TEPMOUHIUKATOPHBIE KPACKHU.

KoHTpacTHOCTh 1IBETOBOTO mepexoja oOecrnedurBaeT JEeTKoe pacro3HaBaHUE
aBapUHHOTO MEeperpena.

TepMOUHAMKATOPHI COXPAHSIOT CBOM IBET W MApKHUPOBKY Ha MPOTSKEHUU
BCETO CPOKA CIY>KOBI.

TepMmouHaukaTtopHble HaKJICHWKU TMPEACTABIAIOT COOOM TMOJJIOXKKY Ha
CaMOKJIESIIIIECS OCHOBE C HAHECEHHBIM TEPMOWHIAUKATOPHBIM  IMOKPBITHUEM.

Martepuanom MoJJI0KKH MOTYT OBbITh Oymara, (poJjibra win nojiuMepHas mieHka. s
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IIPEAOXPAHEHHUT TEPMOUHAUKATOPHOTO IOKPBITHA OT BHEIIHUX BO3AECUCTBUM
IIOBEPXHOCTH U3/I€JIHUs TOKPBIBAOT 3AIUTHOM IIJIEHKOM.

[lpu nocTHXKEHMM 3aJlaHHOW TeMIleparypbl MHIUKATOP HEOOPaTUMO MEHSET
CBOM IIBET.

TepMounaMKaTOpHBIE HAKJIEWKU MOTYT OBITh Pa3IU4YHOIO pa3mepa u GopMsl, B
3aBHCHUMOCTH OT 33Ja4d UMETh Pa3Hblil NOpor cpadaTbIBaHUs, UMETh HECKOJIBKO
TEPMOYYBCTBUTEIBHBIX METOK C Pa3HBIM MPEAEIOM cpabaThIBaHMUA.

TepMouHAMKAaTOPHBIE HAKJIEHKH MOTYT OBITh OJHOMO3UIIMOHHBIMU, T.€. UMEIOT
OJHY WHIAMKALIMOHHYIO METKY M MHOTOINO3UMLHMOHHBIMU — HMEIOIIUE HECKOJBKO

HWHIWKAIINOHHBIX MCTOK, HACTPOCHHBIX HA PA3HBIC TCMIICPATYPHI.
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Pucynox 13. [Ipumepsl TEpMOUHIUKATOPHBIX HAKJIEEK PA3TIUYHBIX MPOU3BOAUTENCH

[IpumeHeHre OMHOMO3UIIMOHHBIX TEPMOUHIAUKATOPHBIX HAKJIEEK ITO3BOJISIET
KOHTPOJIMPOBATH MAKCUMAIIHHYIO TEMIIEPATYPY Ha DJIEMEHTE JIEKTPOOOOPYI0BaHHUS.

[IpyuMeHeHrE MHOTOTIO3UIIMOHHBIX TEPMOWHIMKATOPHBIX HAKJIEEK MO3BOJIAET
OIPENIEIATH TeMIepaTypy 3JIEMEHTA AIIEKTPOOOOPYIOBAHUS Kak
cpenHeap uPpMETHI €CKOEe MEXAY TOCIEAHEH METKOW, U3MEHUBIIICH I[BET, U TICPBON —
HE U3MEHUBIII €.

TepMOMHIUKATOPHBIE KPACKH, B OTIIMYME OT TEPMOMHIAMKATOPHBIX HAKJICEK,
MOXXHO HAHECTH Ha TOBEPXHOCTH WM DIEMEHTHI 3JIEKTPOoOOOpYyHAOBaHMUS,
HEJIOCTYIIHBIE JUISI YCTAHOBKM TEPMOMHAMKATOPHBIX HAKJIEEK, HAIpUMeEp, MOpu

CIIOKHOU KOH(bI/II"ypa]_II/II/I NJIK1 OTPAHUYCHHOM TIPOCTPAHCTBE BHYTPHU IJICKTPHUICCKUX
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IUTKOB. Kpacku MOYXHO HAaHECTH Ha IMOBEPXHOCTh KOHTPOJHUPYEMOTO 3JIEMEHTA

0oJiee TOHKUM CIIOEM, B PE3YJIbTATE YEro BO3PACTAET CKOPOCTh CpadaThIBAHHUS.

Pucynox 14. [lpumep UCTioNHEHUS! TEPMOUHAUKATOPHBIX KPaCOK

TepMOMHUIUKATOPBI TMPUMEHSIOTCS JJisI  KOHTPOJISI TEIJIOBOIO pekKuMa
AJIEMEHTOB AJIEKTPOYCTAHOBOK.

TepMouHIMKATOPBl MNPUMEHSAIOTCA i OOHApYKEHUS U PErucTpaluu
NEPErpeBOB JJIEMEHTOB 3JEKTPOOOOPYIOBAHUS WIM AJIEKTPONPOBOJAKH, B MEPBYIO
odepelib, BOMU3U SJEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COSUHEHUM.

TepMouHaUKaTOPBI HE TPEOYIOT CIEIUATILHOTO TEXHUYECKOTO 00CITyKUBaAHHUS.

3amure TOJJIEKAT  3JEMEHTHl  JJIEKTpOOOOpYyNOBaHUS, Ui  KOTOPBIX
HOPMATUBHO-TEXHUYECKUMH JOKYMEHTAMH YCTAaHOBJICHbI HAMOOJIBIINE JIOMYCTUMbIE
TEMIEpaTypbl HArpeBa, a TakXe OJJIEMEHTBl DJJIEKTPOOOOpYyIOBaHUS, TMEpPerpeB
KOTOPBIX MOET MPUBECTH K aBapHUMU WJIM BO3TOPAHUIO (HE3aBUCHUMO OT HAIMYUS
TpeOOBaHNI HOPMATUBHBIX TOKYMEHTOB).

TepMouHAMKAaTOpPhl ~ HAHOCAT  HA  BJEMEHTHl  BJIEKTPOOOOpyAOBaHUS,

MOJJICKAIMMC KOHTPOIIO TCIIJIOBOTO COCTOSHUA.
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Pucynox 15. [Ipumep ucnonb30BaHus TEPMOUHANKATOPHBIX HAKJIEEK JIJIST KOHTPOJIS
TeMIEpaTypbl KOHTAKTHBIX COCUMHEHUN

[Topor cpabaTeiBaHUsI TEPMOUHAUKATOPOB BHIOUPAETCS UCXOAS U3 TPEOOBaHUI
HOPMATUBHO  TEXHUYECKOW  JOKYMEHTAluh JUISi  KOHKPETHOTO  JJIEMEHTa
ANEKTPOOOOPYAOBAHUS, TEXHUUECKUX XapAKTEPUCTUK U  PEKUMOB  pabOTHI
ANEKTPOOOOPYIOBAHUS.

Tak kak TEPMOUHAMKATOPHI HE SIBISIOTCS BOCCTAHABIMBAEMBIMH HU3JETUSIMH,
MOCie PErHCTpallii MMM TeperpeBa cpadOTaBIIMEe TEPMOUHIUKATOPHI TOJIEKAT
3aMEHE Ha HOBBIE.

Heo0xoaumMo KOHTPOIMPOBATH CPOK MCIOIB30BAHMS TEPMOMHANKATOPOB. [Ipn
UCTEYECHNH CPOKa HCIOJB30BaHMS, TEPMOHMHIUKATOPHI HEOOXOAMMO 3aMEHUTH Ha
HoBbIe. [lociie 3aMeHbl cenarb OTMETKY B JKypHale.

TepMouHAUKATOPHI SABJISIIOTCS HEBOCCTAHABJIMBAEMbIMU u
HEPEeMOHTONPUTOAHBIMU  u3AeausiMu  (mokpeiTusamu).  [Ipu  cpabarwsiBanuuU
TEPMOUHANKATOPA, €T0 CIAeNYeT YAaIUTh U 3aMEHUTh Ha HOBOE U3JleNiNe (TIOKPBITHE).
OkpaivBaHue TePMOUHIUKATOPHBIX METOK B PE3YJITATE BO3IEUCTBUS TEMIIEPATYP bl

HEOOpaTUMO.

TepmocucTembl

TepMOCI/ICTeMBI MNpCaAHA3HAUYCHBI IJII PAHHCTO ABTOMATUYCCKOTO O6Hapy)KCHI/I$I
IMOXKAapOOIMaCHBIX CHTyaHHﬁ, BO3HHKAOONIUX BCJICACTBUC IICPErpcBa 3JJICMCHTOB

ANIEKTPOYCTAHOBOK: KOHTAKTHBIX COCIMHEHUH, IPOBOJIOB, Kabenei (B T.4. KOHIIEBOU
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apMatypbl) M IIHWH, SJICKTPUYECKHUX allapaToB, BBOJHBIX pPAaCTPEACIUTEIBHBIX
mKadoB, MHUTOB C JJIEKTPOOOOPYIOBAHHEM, WHOTO JJICKTPOOOOPYHOBaHHUS M HUX
3JIEMEHTOB, IJIe BO3MOKHO MPEBBIILICHUE TEMIIEpATypbl 000PYI0BaHUS B HELITATHOM
pexxuMe paboThI MK TP TOSIBICHUU J1e) eKTa.

CucrtemMbl OCYHIECTBIISIIOT HENPEPBIBHBIA KOHTPOJb TEMIIEpaTypbl HarpeBa c
CUTHAJIM3AIMe O MPEBBIICHUN YCTAHOBICHHBIX TIOPOTOB U Tiepenadyeii nupopMamu
Ha MYJIBT [EHTPAIU30BAHHOTO HAOIOICHNS, T/I€ OCYIECTBIACTCS TIPUEM TPEBOYKHBIX
u3BeIIeHU 00 OOHAPYKEHHBIX MEperpeBax C JIaT4YUKOB, OTOOpaxeHUe (MHIUKAIINSA)
COCTOSIHUS U perucTparusi COObITHIA.

TepmocucremamMmu MOTYyT OBITh  OOOPYIOBAaHBI  AJIEKTPOYCTAHOBKH, IS
KOTOPHIX HOPMATHBHBIMH JIOKYMEHTAMH YCTAHOBJICHBI HAMOOJIBINAS JOITYCTUMAs
TEMIeparypa HarpeBa, a TaKkKe DOJIEMEHThl  JJEKTPOOOOPYIOBaHHUS U

QJICKTPOIIPOBOAKHU, IICPEIPEB KOTOPHIX MOKET IMIPUBCCTU K aBaPpHUU UK BO3TOPAaHUIO.

Pucynoxk 16. [Ipumep cucrembl, cocTosieil U3 TEpMOAKTUBUPYEMOM
ra30BBIIEIAONICH HAKICHKHU U CIIEAAIM3UPOBAHHOIO ra30BOT0 JaTYMKa

B kadecTBe yCTpONCTB 0OHApyKEHUS MPEBBIINICHUSI TEMIIEPATYpPhl B Pa3HBIX
cuUcTeMax MOTYT BBICTYNATh pa3IuYHbIC JlaTy UKU. Hanpumep,
TEPMOAKTUBUPYEMBIC Ta30BBIACISAIONINE HAKICWKU, NIPU HArpeBaHUM KOTOPBIX 10
OIPENICICHHOM TeMOepaTypbl BBIIEISIETCS CUTHAJIbHBIM Ta3, YJABJIMBAaEeMbIU
CHELMATU3UPOBAHHBIM T'a30BbIM JATYUKOM, MEPEAAIOIIMM CUTHAI O MEpPETrpeBe Ha
KOHTPOJIbHO-TIPUEMHOE YCTPOMCTBO; OECKOHTAKTHbIe HH(PAKpACHBIE MAaTYUKU;
JATYUKKU TEMIIEPATypbl, YCTAHABIMBAEMbI€ HETIOCPEICTBEHHO HA KOHTPOJIUP yEeMbIi

JIEMEHT 3JIEKTPOOOOPYIOBaHUS.
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1. O6epHVTe HaKNENKN BOKPYT KOHTAKTOB
1 YCTaHOBWTE ra30Bbl AATYNK
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CMELWAN3UPOBAHHbIV KOHTPOJIbHO-NPUEMHOE
FA30BbIN JATHMK YCTPOUCTBO

! YY1 ! ooo I-! & 4
70°C 100°C
3. BaBapwuiiHON cuTyaumu Haknelka Bbigenaet
2. Tlpw HarpeBaH1N MHANKATOPHble CUTHanNbHbIN ras, KOTOpbIV PUKCUpyeTca
METKWN HeobpaTUMO U3MEHAIOT LBeT AaTynKoOM

lar 1

lar 2 Ilar 3

l'azorenepupyronme Haknelku, Ilpu HarpeBanuu Bbime 50 — B aBapuiiHONl cuUTyaluu, Korja
pasMmemieHHble  Ha cwiIoBbIX 90°C MHAMKATOpHBIE METKM TEMIIEpaTypa MOJAHUMAETCS BbILIE

KOHTaKTax, a

Takxke HeoOpaTuMo MeHsIoT cBou 100°C, HaKJIEMKa  BBIOEIICT

CMOHTHPOBAaHHBIN ra3oBblii I[BETa CUTHAJIbHBINA ras, KOTOPBIN

JaTYHK B JICKTPOIIUTKE

¢bukcupyercs ra30BbIM
JaTyukoM. Jlatumk  mepemaet
CUTHal1 TpPeBOTM W / WIH
OTKJIFOYAET IMMTAaHUE

Pucynoxk 17. TlomaroBas cxema paboOThl CHCTEMBI HEMPEPHIBHOTO KOHTPOJIS
TEMIIEpaTypbl HA OCHOBE TEPMOAKTUBUPYEMOM Ta30BbIACIAIOIIEH HAKJIEUKU

U CIICOUAJIM3UPOBAHHOTO I'a30BOT0 JaTUYHKA

KpOMC TOTO, TCPMOCHUCTCMBI MOKHO HCITIOJIB30BATh KAK CUCTCM bl MOHUTOPHHI'A

MOKAPHOW OMAaCHOCTH AJIEKTPOYCTAHOBOK, 3a CUET pPAHHEro OOHAPYXKEHUS TOUYEK

YpC3MCPHOTO HArpeBad, 3aA0JI'0 JO0 HaAdaJIad TCpMI/I‘IeCKOﬁ ACCTPYKIIUU HU30JIIIHUU B

MCCTaX YCTAHOBKH JATYHNKOB.
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Pucynoxk 18. [Ipumep cucteMbl MHOTOKaHAIILHOTO OECKOHTAKTHOTO TEMIIEPATyPHOTO
KOHTPOJIsI HA OCHOBE O€CKOHTAKTHBIX MTUPOMETPUUECKUX AATYNKOB

Crofxa ¢ cmcTemon

W

Pucynoxk 19. [lpumep UHTEIUIEKTYyaIbHON CUCTEMbI KOHTPOJISL TEMIIEpaTyphl
BBICOKOBOJIBTHBIX Ka0€JIbHBIX JMHUI Ha OCHOBE pacpeeIeHHOTO
NaTYMKa TEMIEPATYPBI

Ten10BH3HOHHAS AUATHOCTHKA

B ocHoBe TEmJIOBU3MOHHOM OUATHOCTHUKU JIEKUT TEIUIOBOM METON
HEpa3pylIaloero KOHTPOJsS, T.e. TEIUIOBU3UOHHBIE OOCIEAOBAaHUS C IEJbIO
BBISIBJICHUSI TI0’KapPOOTIACHBIX YYaCTKOB W Y3JOB B DJIEKTPOOOOPYIOBAaHUU U

QJICKTPOIIPOBOAKE.
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B kauecTtBe TEXHMYECKOIO CpPEACTBA TEIJIOBU3MOHHOM  TUArHOCTHUKHU
IIPUMEHSIETCS TEIUIOBU30p. TenI0oBU30p — 3TO ONTUKO-3JIEKTPOHHBIN U3MEPUTEIIbHbBIN

npubop, padoTaroniuii B uHPpakpacHoit 00JaCTH FJIEKTPOMArHUTHOTO CIIEKTpa.

Pucynoxk 20. [Ipumep mpoBeaeHNs TEIUIOBU3MOHHOTO KOHTPOJIS dJeKTpomKkada

Kpatko MeToa TemIOBU3MOHHOW JUMArHOCTUKU TOXKapHOW Oe30MacHOCTH
SKCILIIyaTUPYEMOTO 3JIEKTPOOOOPYIOBAHUS MOKHO OIUCATh CIEAYIOIIMM OOpazoM.
Kaxzaplii 00beKT MMeeT TeMmreparypy, IpudeM B pa3HbIX TOYKax oHa pa3Has. Kax
IIPAaBUJIO, OTKJIOHEHUE TEMIIEPATyphl B Ty WIH HUHYIO CTOPOHY CBUIETEIBCTBYET O
KaKoOW-TO HEOJHOPOAHOCTH, Aedekre. TemnoBU30p Kak BUIEOKamMepa OXBaThIBAET
BCIO MMaHOpaMy 00bEKTa, BHIBOJUT Ha IKpPaH U (PUKCHUPYET B MaMSITH BECh CIIEKTP €ro
TEeMIeparyp, npeodpasys B TepMorpamMMmy, T.e. KapTHUHKY TeMIleparyp, KoTopas
HallOMMHAEeT HeraTHB ILBETHOM Qororpaguu, rae KaxIbld OTTEHOK IBETa
COOTBETCTBYET ONPEEICHHO M TeMnepaType.

HeocnopumbiMi ~ mpeuMyliecTBaMu  TEIUIOBU3MOHHOTO  0OCJIeI0BaHUs
ABJAIOTCS: OOBEKTHMBHOCTH M TOYHOCTH IMOJIYYaeMbIX JaHHBIX, O€30MacHOCTb
(mpumeHsieTcs OCCKOHTaKTHBII ~ MeTon), HE  Tpedyercs OTKJIFOUEHHUE
ANEKTPOOOOpYAOBaHUA ¥ TOATOTOBKM paboyero wecra. I[lpm 3TOM Meton
BBICOKOTIDOM3BOJUTENEH, K TOMY JK€ OH JAaeT BO3MOXHOCTb HPaKTHYECKU
MTHOBEHHO, «C TEpBOTrO B3IJIsJa», YKa3zaTh MecTo Jedekra, MpeaBapUTEIbHO
ONpENeNUTh CTeNeHb JepeKTHOCTH. Kpome 3TOoro Meroa OTIMYaeTcs NPOCTOTOMN

JOKyMEHTHPOBaHUs Ae(PEKTOB U BO3ZMOXKHOCTBIO OMpezesieHus 1e(eKToB Ha paHHeH
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cTagun pa3BHUTHA. On IIO3BOJACT C I[OCT&TO‘-IHOfI CTCIICHBIO TOYHOCTH
AUArHoCTUPOBATH COCTOSAHHUC HC TOJIBKO OTKPBITBIX 3JICMCHTOB
3HeKTpOO60py,[[OBaHI/I§I, TaKNX KdaK KOHTAKTHBIC COCOAMHCHHA B OJICKTPHUUYCCKHUX
IMATKaX WU BBOIAHBIX HIUTAX, HO WU COCTOAHHUC PO3CTOK H BLIKHIOanGHGﬁ, KOTOPBIC
3aKpbLITBI KOpIIyCaMH, a TaKXE OJCKTPUUCCKHUX IPOBOJOK, BBIITIOJTHCHHBIX

pPa3IMYHBIMU CIIOCOOAMU.

Pucynok 21. [Ipumep TepmorpaMmMbl KOHTAKTHBIX COCIMHEHUH C TeMIIepaTypHOH
HIKaJIOU

CyTh TEMJIOBU3MOHHOW JMArHOCTHKM 3aKiIioyaeTcss B OECKOHTAKTHOMU
perucTpanuu TEMIEPaTypHOTO TOJs Ha IMOBEPXHOCTH OOBEKTa H3MEPHUTEIbHOU
anmnapaTypou, MOCTPOCHMU W aHaju3e TepMOTrpaMM C HUCHoJb30BaHueM DBM nis
oOHapyxeHus U kjaccupukanuu 1edekToB U npuHaTus peuienus. Hanmuue nedekra
IPY TAaKOW JTUATHOCTUKE XapaKTEPHU3YyeTCs aHOMAJIbHBIM TOBBIIIEHUEM TeMIIepaTyp bl
B e(DeKTHOM 30HE 10 CPABHEHUIO C UCTIPABHBIMU OOJIACTIMH.

YcnoBuss ©W  TOPSJAOK  TMPOBEASHUS  TEIUIOBU3MOHHOW  JIMArHOCTHKH
AKCILUTYaTUPYEMOTO  DJICKTPOOOOPYAOBaHUS JKHJIBIX W OOIIECTBEHHBIX 3JIaHUMN
yCTAHAaBJIMBAIOT METOAWYECKHEe pekoMeHmanuu [6]. OHM HampaBiIeHBI Ha
NpOoPMIAKTAKY TOXapHOW OE30MacHOCTH  3JIGKTPOOOOPYIOBAHUS JKWJIBIX U
OOIIIECTBEHHBIX 3/IaHUH M TMO3BOJSIIOT KOHTPOJUPOBATH W OIIEHUBATH COCTOSIHUE
MO>KAPHOW OMACHOCTHU 3JIEMEHTOB 3JIEKTPOOOOPYIOBaHUsI, KOTOPbIE paHEEe HE MOTJIHU
OBITH 00CIIEIOBAHBI, TAKUX KaK: PO3ETKHU, BRIKIIOUATEIIN U DJIEKTPHUUECKUE TIPOBOIKU
BBIMIOJIHEHHBIX PA3IMYHBIMU CHOCOOAMH, UYTO SIBJISETCS aKTyaJllbHBIM MOMEHTOM B

obJiacTu oOecriedeHus MoKapHOi 6€30MaCHOCTH KIIBIX M OOIIECTBECHHBIX 31aHUH.
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Pucynoxk 22. [lpumep oOHapyKeHHs TIOKapOOIMACHOTO pa3orpesa 60JITOBOTO
KOHTaKTHOTO COE€IMHEHUs

C mnoMmoIIpl0 TEIUIOBU3UOHHON JMArHOCTUKU BBIABISIOTCA KOHKPETHBIC
nedeKTHpIE MecTa, TJe 3a4acTyl0 JOCTaTOYHO 3aTsHYTb, 3a4UCTUTh, 3aMEHHUTH
00JITOBOE COEAMHEHUE MU TIepepacpeieTUTh Harpy3Ky U aedekt OyaeT ycTpaHeH.

JlomyckaeTcsi UCTIONIb30BaTh APYrue METOAUKHU TEMJIOBU3UOHHO M IUATHOCTHKH,
eciu 00JIacTh UX MPUMEHEHUS COOTBETCTBYET OO0JACTH MPUMEHEHHUs HACTOSIIUX
METOANYECKHUX PEKOMEHIALUH.

B kauectBe KpUTEpUEB OIEHKU TMOXXApHOW O€30MaCHOCTU 3JIEKTPUUECKUX
U3JIEMA  MOXET OBbITh MPUHATO 3HAYCHHE TEMIIEPATYpPbl UM MPEBBIIICHUS
TeMIepaTypbl, YCTAHOBJICHHOE B CTaHAAapTax Ha KOHKpeTHoe m3aenue. Kpome Toro
KpUTEPUU OLICHKH T[O0XKAPHOW OMACHOCTH TPU TEMJIOBU3MOHHOW JHATHOCTHUKE
NPHUBEICHBI B METOINYCCKUX peKOMeHaAausIX [6].

Jluarnoctuka 3JIeKTpOoOOOpYAOBaHUS TETUIOBBIM METOJ0M HEpa3pyIIaoIIeTro
KOHTpPOJIA (TEIJIOBU3MOHHAS TMaTHOCTHKA) JIOJDKHA MPOBOJUTHCS OpUraioi He MeHee
2 yenoBek. Bee uneHbl Opuragsl JODKHBI OBITH aTTECTOBAHBI 10 TEMJIOBOMY METOY
HEpa3pyIIAIIEro KOHTPOJS. XOTs ObI 0OJMH PAa0OOTHHUK JOJIKEH OBITh aTTECTOBAH HE
Huxe, ueM 1o I kBanupukaiimoHHOMY YPOBHIO 0 TEIJIOBOMY KOHTPOJIIO B CUCTEME
Pocrexnanzopa.

Jlns  mpoBeneHUs TEIUIOBU3MOHHOM JMATHOCTUKUA MOTYT TPHUBJIEKATHCS
CTOPOHHUE OpPTraHU3aIllUM, AaKKPEIWTOBAHHBIE B YCTAHOBJICHHOM TIOPSJIKE Ha

TEILJIOBOM METO/I HCPpA3pymaromero KOHTPOJIA.
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Ha Ne

O Hanpae1eHHH MeTOJHUeCKHX
PeKOMeHAalHH

B yensx peanusalidy NOJHOMOYHI OPraHOB HCTIO/THMTE/IBHOH BAACTH CYOBEKTOB
Poccuiickoli Pegepaium, onpegeneHHbIXx cTathed 18 PegepansHOro 3akoHa
oT 21 gexabpsa 1994 r. Ne 69-®3 «O noxapHoH 6e30MacHOCTH» B YaCTH OPraHH3alHH
obyueHHs Hace/leHHMA MepaM TMOKapHOH O0e30MacHOCTH, a TaKkKe HWH(MOPMHPOBaHHA
Hace/leHHA O Mepax MNOXKapHOH 0e30MacHOCTH, HaNpaBIfAlOTCA AIA MPaKTHUYeCKOro
HCTIOAb30BaHHA MeTogHKa OLIeHKH INOKapHOH 6e30MacHOCTH JKHJIOro AoMa (KBapTHPHI)
U MeTtogHueckHe peKOMEHJAlMH MO0 OpraHM3allHH TMPOQHIAKTHKH [0XXapoB
OT 3/1eKTPoOOOpYAOBaHHA B JKHILIX H OOIeCTBeHHBIX 3JaHHAX C MPHMeHeHHeM
TeXHWYeCKHX CPe/CTB.

INpunoxxenue: Ha 132 a. B 1 3K3.

A .M. CynpyHOBCKHH

-~
JOKYMEHT HOMITHCAH
WIEKTPOHHOH HOJIHCBIO

Ceprudaxar: 2200713EE3 1 D9GDFAYFAE | ASBOG2BAC 14167
Boazenenr: CYTIPYHOBCKHIT AHATOUIHI MUXAILIOBIY
JTettcrmarremest ¢ 15.12.2021 mo 15.03.2023

Hecrpyrs: Anexcarap Himonaesm - Y,
JenapTaMesT Hag30DHOH JeATeLHOCTH H NPOQHIAKTHIECKOH paboTst
8(495)983-68-64
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