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BBenenue

Homa 4yucma moxapoB, mnpousomenmmx B Poccuiickonn  Deneparuun
OT 3JIEKTPUUECKUX M3JIEINI U yCTPOMCTB B 3JaHUSX U COOPYKEHUSX, OT OOIEro yucia
NOXKapoB B  3JaHUSIX U COOPYKEHHSAX  OCTaeTcs CTAaOMIBHO  BBICOKOU
u cocrtasiisger oosee 34 %.

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

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

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

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

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

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

Poccuiickoit @enepariuu npecraBieHbl B Tabauimax 1 u 2.



TaOmura 1
Pacnipenenenue 3HaueHMi moka3areseil 00CTaHOBKH € MOKapaMu, IPOU30IIEIITUMU
B Poccuiickoii @enepanuu B nepuo 2016-2021 rogoB B )KUIOM CEKTOPE,
HMCTOYHUKOM BO3HUKHOBEHHS KOTOPBIX SIBJISIIOCH JIEKTPOOOOPYAOBaHHUE,
no cyobektaM Poccutickoii @enepanmu

Kou-Bo Toas Ilorudmao Toas
PeiiTunr Cy0bekT PO 110KaPOB, )y ’ | PeliTHHT CyobexT PO JII0/1ei, o ’
ell. ’ yeJl. ’
1 MockoBckast 00J1acThb 16 861 7,63 1 MockoBckast 00J1acTh 738 6,70
2 Pecrrybmmxa 8302 3,76 2 CepanoBcKas 00J1acTh 417 3,79
Bamkoprocran
3 YemnstOuHckast 001acTh 6728 3,04 3 Pecny6nuka bamkoprocran 382 3,47
4 HpkyTtckas obnacTb 6 598 2,99 4 UpkyTtckas o6macTh 358 3,25
5 JlennHTpamckas o0JIacTh 6452 2,92 5 JlenuHTpagckas o01MacTh 342 3,11
6 r. Mocka 6 048 2,74 6 Kpacrosipckuii kpaii 342 3,11
7 KpacHosipckuit xpait 6012 2,72 7 Hoocubupckas o01acts 297 2,70
8 Kpacuomapckuii kpaii 5905 2,67 8 Hwxeropoackast 061acThb 274 2,49
9 CaepautoBckasi 001acTh 5693 2,58 9 YensouHckas 001acTb 272 2,47
10 Camapckas o0iacTs 5570 2,52 10 PocroBckas o6mactb 256 2,33
11 Pecniy6iinka Tarapcran 5400 2,44 11 Kpacropmapckwii kpaii 244 2,22
12 HoBocubupckas o06nacth 5302 2,40 12 TromeHnckas o01acThb 233 2,12
13 IIpumopckuit kpait 5166 2,34 13 [Tepmckuii kpait 232 2,11
14 KemepoBckast o6macTs - 4945 2.4 14 Kemeposckas o6acTs - 230 2,09
Kysb6acc Ky3sbacc
15 Hwxeropozckast ob6imactb 4823 2,18 15 Camapckast 0061actb 222 2,02
16 Adraiickuii kpait 4583 2,07 16 Pecrry6nuka Tarapcran 214 1,94
17 PocroBckas o0nacth 4326 1,96 17 CapatoBckas o0actb 204 1,85
18 XabapoBcKui Kpaii 3990 1,81 18 XabapoBckuil Kpaii 199 1,81
Cpennee mo cydobeKkTam

19 CaparoBckas 0671acTb 3 862 1,75 Ypabekoro O 195,7
20 Boponesxckas 00macTb 3 819 1,73 19 Tsepckas obmacth 190 1,73
21 Ilepmckuit kpait 3751 1,70 20 Bomnrorpazckast odiacts 184 1,67
22 Bonrorpaznckas o61actb 3706 1,68 21 [Tpumopckuii kpait 182 1,65

Cpennee mo cyobekram
23 OpenOyprckast 00macTb 3652 1,65 TpuBokckoro ®O 179,3
Cpennee 1o cydobekram N o

Ypanbekoro ®O 3631,0 22 AnTaiickuil kpait 173 1,57
24 r. Cankr-IlerepOypr 3609 1,63 23 Kuposckast obmacth 173 1,57

25 TroMeHCKas 06acTh 3459 | 1,57 Cpennee no cyorexram 172,3

Cubupckoro ®O

Cpennee no cybnextam 34237 24 Bopomnexckas 001acTh 168 1,53

Cudupckoro ®O




Koa-Bo

Ilorno.10

PeiiTunr Cyobexkt PO MOKapPOB, Il?,;m’ PeiiTunr Cyobext PO Jojei, Il(;m’
el. ’ qeJl. ’
Cpennee no cydobexkTam
Tpupoakekoro GO 3 396,1 25 OpenOyprckast 0051acTb 161 1,46
26 OmMckast 00J1acTh 3130 1,42 26 OmMckast 0071aCTh 156 1,42
g7 | XemrerMancufickuitast. | 543 |5 | g r. Mockea 151 | 137
OKpyT - Orpa
Cpennee no cyobexkram
Ientpanbnoro ®O 2 884,9 28 Y amyprckas PecryOrka 145 1,32
28 Bnagnmupckast o6macts 2 686 1,22 29 Tlensenckas o0macThb 142 1,29
Cpezu:ee 1o cyOnexram 2591,2 30 Brnamumupckast 061acTb 141 1,28
Poccuiickoii Penepanuu
29 TBepcKast 061acTh 2416 | 1,09 Cpemuee no cybnexram 137,9
IlenTpanbuoro ®O
Cpeanee no cyobexkram
10sxH0r0 PO 2 281,6 31 Kypranckas obmacts 130 1,18
30 CraBponoiabCKui Kpait 2194 0,99 32 ApxaHrenbckas 00J1aCTh 130 1,18
31 Kypranckas obmacts 2126 0,96 33 Bomnoroackas ooiacTs 130 1,18
32 Ilenzenckas o6aacThb 2075 0,94 34 Hosroponckas o6mactb 130 1,18
33 Kuposckas o06nacth 2 057 0,93 Cpe[ujee 1o cyomexram 129,2
Poccuiickoii @enepaunu
34 VabsiHOoBCKas 001aCTh 2038 0,92 35 TamboBcKkast 001acTh 125 1,14
35 Y nmyprckas Pecry0inka 2012 0,91 36 Pecniy6muka Caxa (SkyTust) 122 1,11
36 3abaiikanbckuil Kpai 2 006 0,91 37 3abaiikanbCckuil Kpan 121 1,10
Cpennee no cyobexkram
Cepepo-3ananoro ®O 1920,8 38 Pecniy6Onuka Bypsitus 121 1,10
37 TamGosexas obmacts | 1917 | 0,87 | 39 Hysameras PeenyGmuka - | 19 | g
Uypamus
38 WBanoBckast 061acTs 1903 0,86 40 r. Cankr-IletepOypr 117 1,06
39 Pecriybmmka Caxa 1881 0,85 41 Kautyskekast 0611acTh 112 1,02
(SIkyTus)
40 Jlunerkas o061acTh 1 807 0,82 42 VapsiHOBCKast 001aCTh 111 1,01
Cpennee mo cydobeKkTam
41 Tynsckast obmacts 1 801 0,81 [Omnoro ®O 110,5
42 Amypckast 061acTh 1754 0,79 43 Ps3anckast o6iacts 110 1,00
Cpennee no cyobekram
43 Bpsickast ob1acth 1736 0,79 Cesepo-3anansoro ®O 101,0
Cpennee no cybnexram 1734,2 44 Tynbckast obnactb 100 0,91
JlanbHeBoCcTOUHOTO DO
44 Benroposckas obmacts 1730 0,78 45 AcTtpaxaHckasi 0051acTb 100 0,91
45 ApxaHresnbckast 0071acTh 1714 0,78 Cpennee no cybnexram 86,7
JanbHeBocTouHOr0 ®O
46 Pecniyonuka Kpeim 1713 0,78 46 Jlumnenxkas obnacth 86 0,78
47 Pecniybnuka Bypsrus 1701 0,77 47 Awmypckast 001acTh 84 0,76
48 Mypwvanckas o6nacts | 1668 | 0,75 48 Xanrpl-Mancuiciuii asr. 81 0,74
okpyr - FOrpa
49 Bomoroackas oonacts 1 664 0,75 49 Benroponckas obmactp 81 0,74




Koa-Bo Toas Horubao Toas
PeiiTunr Cyobexkt PO noKapos, | 7, ’ | PeitTunr Cyobext PO Jojei, o ’
el ’ yel. ’
so | dysamekas Pecnyomma- |y a0 94 | 50 Crasponomscxeii kpail 80 | 073
Yysamus
51 Ps3anckas o0sacTb 1519 0,69 51 Kypckas obnacthb 80 0,73
52 SApocnaBckas 06macTb 1474 0,67 52 Pecnry6iimka MopaoBus 79 0,72
53 AcTpaxaHcKkasi 00JIacTb 1468 0,66 53 HBanoBckast 001acThb 78 0,71
54 Kanyxckast 001acth 1463 0,66 54 BbpsiHckast 061acTh 77 0,70
55 Kypcxkast o6nactb 1435 0,65 55 Pecnybimka Kpeim 76 0,69
56 Tomckast obmacth 1422 0,64 56 Pecny6imka Komu 74 0,67
57 Hosroponckas o6mactp 1413 0,64 57 OpnoBckas 001acTh 72 0,65
58 Pecmy6nnka MoproBus 1362 0,62 58 Pecny6iimka Kapenns 70 0,64
59 Pecny6nuka Jlarectan 1332 0,60 59 IIckoBckas 001acTh 69 0,63
60 Pecny6nnka Kapenus 1307 0,59 60 SpocnaBckas 061acTh 68 0,62
61 CMmoseHckas 001acThb 1304 0,59 61 Tomckas ob6macThb 67 0,61
62 PecnyGimka Xakacus 1226 0,55 62 CMmoneHckas 001acThb 63 0,57
63 TIckoBckast 061acThb 1204 0,54 63 Pecny6nnka Xakacus 60 0,55
64 Pecny6nuka Komu 1149 0,52 64 Pecny6nnka Mapwit On 52 0,47
65 Yeuenckas PecryOmika 1103 0,50 65 CaxalmHCcKas 00J1acTh 43 0,39
66 CaxanuHcKas 00J1acTh 1 088 0,49 66 Koctpomckast oOmacts 43 0,39
67 OptoBexas oGacTs 1050 | 048 67 #Amaso-Heneluuit asr. 41 0,37
OKpyT
68 Pecrry6mnka Mapwmit On 1 006 0,46 68 Pecniy6iinka Jlarectan 31 0,28
69 Kocrpomckas ob6acThb 960 0,43 69 Kanuuunrpanckast 06actb 27 0,25
Cpennee mo cyobekTam
CeBepo-KaBka3ckoro 8994 70 Kamuarckuit kpait 27 0,25
D0
70 Kanmmnurpanckas 870 | 039 71 Eppeiickas apT. o61acTh 25 0.23
o0nacTh
71 KaGapiuo-bankapeas | o) | 35 7 Pecriy6imika Thisa 23 0.21
PecnyOnuka
7 Smano-Henenxkuii aBT. 737 0.33 Cpennee no cyobekram 204
OKpYT Cesepo-Kaska3ckoro @O
73 Pecrry6mnuka TriBa 569 0,26 73 Mypmanckas o01acTb 20 0,18
74 Kamuarckmii kpait 514 0,23 74 Maranganckas 001aCcTh 20 0,18
75 PecniyOnuka Anpires 500 0,23 75 PecniyOnuka Anrait 17 0,15
76 | Espeiickas ar. obmacts | 495 | 022 | 76 Kabapmuio-bancapexas 16 | 015
Pecriybinka
77 PecrryOnuka Anrait 450 0,20 77 r. CeBacToroib 12 0,11
78 Pecny6mka Cesepras 834 | 020 78 Pecry6imika Apires 10 | 009
Ocertus - Ananust

79 Marananckas o01acTh 406 0,18 79 UyKOTCKHIA aBT. OKPYT 10 0,09




Koa-Bo Toas IHoruomao Toas
PeiiTunr Cyobexkt PO noKapos, | 7, ’ | PeitTunr Cyobext PO Jojei, o ’
ell. ’ yeJl. ’
80 r. CeBacTonoib 367 0,17 80 UYeuenckast Pecniyonnka 6 0,05
81 Pecny6inka MHTymerns 283 0,13 81 PecnyOmuka Marymerns 5 0,05
82 Pecry6ika Kanmbixus 268 0,12 82 PecnyGauia Cenepras 4 0,04
Ocerus - Anasnus
83 Kapauaeso-Tlepxeccias 179 0,08 83 Pecry6mixa Kanmbixus 2 0,02
PecnyOnnka
84 Heneuxwuii aBT. OKpyT 79 0,04 84 Henenxwii aBT. OKpyT 2 0,02
. Kapauaeso-Uepkecckas
85 UyKOTCKHIA aBT. OKpYT 75 0,03 85 Pecry6mika 1 0,01
Tabmuma 2

Pacnipenenenne 3HaueHM moka3aTeseil 00CTaHOBKH € MOKapaMu, MTPOU3OIIEIIITUMU
B Poccuiickoii @enepanuun B nepuona 2016-2021 ro1oB B 37aHUAX, COOPYKEHUSIX
OOIIECTBEHHOTO HA3HAYCHHUS, UICTOYHIUKOM BO3HUKHOBEHHS KOTOPBIX SBIISIIOCH
AEKTPOOOOpyI0BaHue, 1o cyOhekTaM Poccutickoii denepamnuu

Koa-Bo Toas IMorué.o Toas
PeiiTunr CyobekT PD MOKAPOB, % > | PedATHHT CyobekT P® JIo1ei, % >
ell. ’ yeJ. ’
1 r. MockBa 1682 8,99 1 r. MockBa 12 14,12
2 MockoBckast 00J1acThb 895 4,78 2 MockoBckast 00J1acThb 10 11,76
3 r. Cankr-IlerepOypr 724 3,87 3 ITpumopckuii kpait 7 8,24
4 Kpacnonapckuit kpait 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecnybnmka Bamkoprocran 559 2,99 5 Wpkytckas ob1acTb 5 5,88
6 Kpacuosipckuit kpait 545 2,91 6 Omckast 005acTpb 5 5,88
7 Upxyrckas ob6mactb 545 2,91 7 AcTtpaxaHckast 0071acTb 4 4,71
8 Tpumopekuii kpaid 520 2,78 8 Hmano-Heneniu asr. 3 3,53
OKpyT
9 Yensouuckast 001acTh 509 2,72 9 Pecniy6iinka TriBa 3 3,53
10 XabapoBckui Kpaid 503 2,69 10 Kpacnosipckuii kpait 2 2,35
11 Hosocubupckas obmacts 442 2,36 11 YesOuncKkas 001acThb 2 2,35
12 Camapckast 00macTb 399 2,13 12 Hoocubupckas obmacts 2 2,35
13 PocToBckas o0macTh 367 1,96 13 PocToBckas o0macth 2 2,35
14 Pecniyonuka Tatapcran 343 1,83 14 CapatoBckast 0011acTh 2 2,35
15 XanTel-MancHicKuii asr. 313 1,67 15 | Hmxeroponckas obnacts 2 235
okpyr - FOrpa
Cpennee o cyobexkTam
16 CaparoBckas 00J1acTh 309 1,65 Cubmpexkoro ®O 1,8
17 Omckast 06racTs 294 1,57 Cpeuitee 1o cyGherram 1,6
lenTpansHoro ®O




Koia-Bo

Ilorno.10

PeiiTunr Cyobekt PO MOKAPOB, I[(();m, PeiiTunr Cyobekt PO Jojei, I[(();m,
efl. ’ qeJl. ’
18 Himkeropornckas o61acTs 292 1,56 16 Pecrryomixa I 118
Bamkoprocran
19 Keweposcras odmact, - 291 1,56 17 XaGaposckuii kpait 1 1,18
Ky3sbacc
20 Bounrorpanckas obnacts 283 1,51 18 Camapckast o61acTh 1 1,18
Cpeanee no cyobekram
Cubnpeikoro ®O 281,7 19 Bosrorpasckas o6inacth 1 1,18
21 Adnraiickuit kpait 270 1,44 20 Adnraiickuit kpait 1 1,18
22 IIepmckuii xpait 268 1,43 21 IIepmckuii kpait 1 1,18
Cpeanee no cyobexkram 2627 Cpennee 1o cyobekTam 1.0
Ypaabckoro @O ’ Ypaiabckoro @O i
23 Boponexckas o0nacTb 260 1,39 22 Boponexckas o0nacTb 1 1,18
Cpeanee 1o cyobekTam 2537 Cpennee o cydobexkTam 1.0
HenTpasabaoro ®O ’ IO:xHOrO ®O ’
24 TrOMEHCKast 0671acTh 242 1,29 Cpennee “l;’ (;yﬁ”e'”a” 1,0
25 Pecny6imka Kpemm 241 1,29 23 CaepamoBckast 00JIacTbh 1 1,18
Cpennee o cydobekram
Tpnsokckoro GO 230,1 24 Amypckast 061acTh 1 1,18
26 Pecnyonuka Caxa (SkyTus) 227 1,21 25 Teepckast 001acTh 1 1,18
Cpeanee no cyobekram
IOmnoro ®O 222,6 26 Booroackas oomacte 1 1,18
Cpennee no cyobexkram P@® 218,7 27 Y npsiHOBCKasi 00J1acTh 1 1,18
27 CaepanoBckast 00J1acTh 216 1,15 28 Benroponckas ob6mactb 1 1,18
28 Pecrry6mnuka Jlarectan 211 1,13 29 TamboBckas 001aCTh 1 1,18
29 CTaBpoOnOILCKUN Kpait 210 1,12 30 Ps3anckas obnacth 1 1,18
30 OpenoOyprckas 001acThb 207 1,11 31 Pecnyonuka Komu 1 1,18
31 3abaiikanbCKuil Kpan 190 1,02 32 Koctpomckas obmactsb 1 1,18
Cpeuttee 1o cyGberranm 186,3 33 r. Ceactonons 1 1,18
JlanbHeBocTOUHOTO PO
32 ApxaHrenbckas 00J1acTh 185 0,99 34 Pecniy6nnka Marymerns 1 1,18
. Cpennee 1o cy0bexkTam
33 SImano-Heneuxuit aBT. OKpyr 182 0,97 JaabHeBocTouHoro MO 0,8
34 Tomckas o0aacTh 180 0,96 Cpennee no cybnexram 0,6
CeBepo-3anagnoro @O
Cpennee nmo cyobekram
35 JlenuHrpaackas o0IacTb 177 0,95 TpuBokckoro PO 0,6
Cpennee o cyobexkram
36 Awmypckast 00acTb 171 0,91 CeBepo-KaBka3zckoro 0,1
(0]
Cpennee mo cydobekTam . .
Cepepo-3anainoro O 164,6 35 Kpacromapckmii kpait 0 0
37 AcTpaxaHckas 00J1acTb 159 0,85 36 Pecniy6ninka Tarapcran 0 0
38 Trepekas o6nacTs 154 0,82 37 | Xaume-Maucuiickuii ar. 0 0
OoKpyT - FOrpa
39 KupoBckas 061acTh 153 0,82 38 Kemeposcras obnactr, - 0 0

Ky3b6acc
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Koia-Bo

Ilorno.10

PeiiTunr Cyobekt PO MOKAPOB, I[(();m, PeiiTunr Cyobekt PO Jojei, I[(();m,

efl. ’ yeJl. °

40 Pecnybimka Bypsitus 153 0,82 39 TromeHckas o0sacTh 0 0
41 Y nmyprekas PecyOnmka 152 0,81 40 Pecny6imka Kpem 0 0
42 Bomorojackast 061acTh 147 0,79 41 Pecrty6mixa Caxa 0 0

(Sxytus)
43 Brnagnmupckas o0macTh 147 0,79 42 Pecrry6nuka Jlarectan 0 0
44 Mypmanckas 001acTh 146 0,78 43 CTaBponoabCKUN Kpait 0 0
45 SIpocnaBckast 061acTh 145 0,78 44 OpenOyprckas 06J1acTh 0 0
46 Bpsiackas obiacTb 139 0,74 45 3abaiikanbCKui Kpan 0 0
47 YapstHOBCKast 0071acTh 138 0,74 46 ApxaHrenbcKas 00J1acTh 0 0
48 Tlensenckas o0aacTh 135 0,72 47 Tomckas 001acThb 0 0
49 Benropockas 061acTb 134 0,72 48 Jlenunrpaackas 00J1acTh 0 0
50 Yeuenckast PecriyOnunka 127 0,68 49 Kuposckas o0macts 0 0
51 CaxanuHckas 00acTh 124 0,66 50 Pecnybnmka Bypsrust 0 0
52 TamboBckas obmacTs 123 0,66 51 Y amyprckas PecryOmmka 0 0
53 Ps3anckas obmacTth 118 0,63 52 Buagumupckas 001acTh 0 0
54 Hysamrcras PecrtyGmuia - 116 0,62 53 MypmaHckas 001acTh 0 0
Yysamus
55 Tynbckas o01acTb 115 0,61 54 Spocnasckas 061acTh 0 0
56 Kypranckas o6nacts 114 0,61 55 Bpsiackas obiacTb 0 0
Cpennee no cybnexram 1094 56 ITensenckas 001acTh 0 0
Cesepo-KaBkasckoro @0
57 PecnyOmuka Kapenwns 107 0,57 57 Yeuenckas PecyOmika 0 0
58 Pecny6iinka Xakacus 105 0,56 58 CaxanuHcKas 001acTh 0 0
59 JIumnenikas o0acth 103 0,55 59 ‘ysamcxas Pecrrybmaka - 0 0
Yysarmus
60 Pecny6nmka Komu 101 0,54 60 Tynbckas o0nacTb 0 0
61 OpioBckast 001acTh 98 0,52 61 Kypranckas o0nacth 0 0
62 Pecny6iinka TriBa 97 0,52 62 Pecrry6mnuka Kapemnms 0 0
63 CmorreHCcKas 061acTh 96 0,51 63 Pecny6iinka Xakacus 0 0
64 Kabapauso-Baikapckas 96 0,51 64 JInnenkas o61acThb 0 0
PecriyOnnka
65 HBanoBckas 001acTh 95 0,51 65 OpJoBckast 00J1acTh 0 0
66 Koctpomckas o6nacth 95 0,51 66 CmMorneHckast 001acTb 0 0
67 Kypekas 061acTh 94 0,50 67 KabapuHo-bakapekas 0 0
PecnyOnuka

68 Kanmmaunrpaackas o0nactsb 92 0,49 68 HBanoBckas o6acts 0 0
69 Pecnyomixa Cesepras 80 0,43 69 Kypckas o6nacth 0 0

Ocetus - Ananus
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Koua-Bo Toas IHoruodmno Toas
PeiiTunr Cyobekt PO MOKAPOB, o > | PeiiTuHr Cyobekt PO Jojei, o i

efl. ’ yeJl. °

70 Pecry6uxa Mapuit 31 76 0,41 70 Kamunurrpanckas 0 0
obsacTp
71 Oy — 74 040 | 71 Pecrryomixa Cesepras 0 0
Ocerust - Ananust
72 Pecrry6mmka MopnoBust 74 0,40 72 Pecmry6mmka Mapwuii On 0 0
73 r. CeBacrormoib 66 0,35 73 Kamyxckas obmacts 0 0
74 Hogsropockas o6mactsb 62 0,33 74 Pecniy6nuka MopnoBust 0 0
75 Kamuartckuit xpait 58 0,31 75 Hosroposckas o6acTb 0 0
76 IckoBckas obmacTb 54 0,29 76 Kamuarckuii kpait 0 0
77 PecnyOnmka Anrait 48 0,26 77 IckoBckas obmacTh 0 0
78 PecnyOmuka Anpirest 44 0,24 78 PecrryOnuka Anrait 0 0
79 Marananckas 001acThb 44 0,24 79 PecniyOnnka Anpires 0 0
80 EBpeiickas aBT. 00nacThb 41 0,22 80 Marananckasi 001acThb 0 0
81 Pecnybnmka Marymerns 31 0,17 81 EBpeiickas aBT. 00nacTb 0 0
82 Pecny6nmka KanMbikus 22 0,12 82 Pecny6imka KanMbikus 0 0
83 UyKOTCKHIA aBT. OKPYT 18 0,10 83 UyKOTCKHIA aBT. OKPYT 0 0
84 Henenxwuii aBT. OKpyT 16 0,09 84 Heneuxwuii aBT. OKpyT 0 0
85 KapauaeBo-Yepkecckas 1 0.06 85 KapauaeBo-Yepkecckas 0 0
PecrryOnuka PecrryOnuka

C YUY€TOM HMHTCHCHUBHOI'O POCTa SHCProBOOPYKCHHOCTHU HACCIICHUS, KWUIILIX M

OOIIECTBEHHBIX 3/IaHWW, TEHJEHUHUA IO KOJMYECTBY «IJIEKTPOTEXHUUECKUX)
M0XapoB, OYEBUIHO, COXPAHUTCS IMPU CYLIECTBYIOIIEM IMOJOKEHUU MOXKAPHOM
PO UIAKTUKHY AIEKTPOYCTAaHOBOK.

B Hacrosimiee BpeMmsl CIOKHMIIACh CUTYalMsl, KOTAAa 3JEKTPOOOOPYHIOBAHHE IO
OoJbllIed YacTH HHUKEM HE OOCTYXHMBAaeTCs C TOYKM 3pEHUS €ro IoKapHOM
npopUIaKTUKU. DJIEKTPUKH Ha OOBEKTAaX 3aHUMAIOTCS €ro OO0CIyKUBAaHUEM WIH
PEMOHTOM, KOTJla YTO-TO BBIXOAUT W3 CTPOsi. B 3TOH CBSI3M, OJJHUM U3 OCHOBHBIX
BOIIPOCOB SIBIISIETCS OpPTaHU3ANMS CHCTEMATHUYECKOW MPO(IIAKTUKHA TMOXKAPOB OT
AJEKTPOOOOPYAOBaHUS JKWJIBIX UM  OOIIECTBEHHBIX 3JIaHUM C NPUMEHEHUEM
TEXHUYECKUX CPEJICTB.

B cooTtBerctBum co cratbeil 4 TexHnuecKkoro periaaMenTa TaMOXEHHOIro cor3a
(TP TC 004/2011),

HU3KOBOJIETHOE OOOPY/JOBAaHHE JOJIKHO OBITH pa3pabOTaHO W HM3TOTOBJICHO TaKUM

«O  0e30macHOCTH  HHU3KOBOJIBTHOTO  O0OPYJIOBaHUS

00pa3om, 4TOObI IPU MPUMEHEHHUH €TO [0 HA3HAYEHUIO U BHITTOJIHEHUU TPEOOBAHUM K
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MOHTaXY, IKCIUTyaTaIluu (MCTIOIb30BaHMIO ), XpaHEHHUIO, MIEPEBO3KE
(TpaHCTIOPTUPOBAHUIO) M TEXHUYECKOMY OOCIY)XMBAaHUIO 3TO 000pYyIOBaHUE
o0ecreunBano: OTCYTCTBHE HEIOMYCTUMOTO PHCKAa BO3HUKHOBEHHS TOBBIIICHHBIX
TEMIIepaTyp, MyTOBBIX pPa3psioB WM W3JIYYCHHH, KOTOPHIE MOTYT TPHUBECTH K
MOSIBJICHUIO OTACHOCTEHW, OTCYTCTBHE HEIONMYCTHUMOTO pPHCKAa TIPH Teperpy3Kax,
aBapUUHBIX PEKUMaX M OTKa3aX, BHI3BIBAEMBIX BIMSHHEM BHEIIHUX M BHYTPECHHUX
BO3JleHcTBYIOIUX  (pakTopoB. Takke B JaHHOW CTaTbe YCTAHOBIIEHO, YTO
HU3KOBOJIbTHOE O0OpY/JOBAaHHE JOJIKHO OBITH pa3pabOTaHO M HM3TOTOBJICHO TaKUM
oOpazoM, dYTOOBI OHO HE SBJISUIOCH HMCTOYHWKOM BO3HUKHOBEHHUS TMOXapa B
HOPMAJTbHBIX U aBAPUHHBIX YCIOBHIX PaOOTHI.

B OoapmmHCTBE cioydaeB, TIOCIE€ MOHTa)xa, OJJICEKTPOOOOPYIOBaHHE HE
nojaBepraercss  NpOoQUIAKTHUYECKUM  OCMOTpaM, TEXHHYECKOMY  KOHTPOIIIO,
00CITYy’)KMBaHUI0O W PEMOHTHO-TIPEAYNPETUTENbHBIM MeponpuatusiM. OTHAKO Co
BPEMEHEM C HUM TMPOUCXOMST OTPUIIATCITHHBIC M3MEHEHUS. Y XYAIMICHUE COCTOSHUS
AIEKTPOOOOPYIOBaHMSI ~ TPHUBOAUT K  HEPAIMOHAIBHOMY  HCIIOJH30BAHUIO
ANICKTPUYECKOW SHEPTHM W ITOBBIIICHUIO YPOBHS IMOXApHOW OMAcHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CUCTEMATU3UPOBAHHOTO HAOIOICHUS.

B cootBercTBUU ¢ DenepanbHbiM 3akoHOM OT 21 mexabpst 1994 r. Ne 69-D3
«O moxapHO#l 0e30macHOCTH», MPOPUIAKTAKA TIOKAPOB — COBOKYMHOCTH
IIPEBEHTUBHBIX MEP, HAMPABICHHBIX Ha UCKIIOUYCHUE BO3MOKHOCTH BO3HHUKHOBCHHUS
MI0’KapOB ¥ OTPAHUYCHHUE UX TTOCIICICTBUM.

[Tox cucremoii npoduIaKTUKKU MOKaPHOUM 0€30MaACHOCTH 3IEKTPOOOOPYA0BAHMS
KWIBIX U OOIECTBEHHBIX 3[aHUN TMOHUMAIOTCS PETYJISIPHBIC, BBITOIHSEMBIE IIO
3aIaHHON TPOTrpaMMe HAOIIOJCHUS 3a IKCILTyaTHPYEMBIM 3JIEKTPOOOOPYAOBAHHEM,
MIO3BOJISIONINE OMPENEIITh €ro (aKTHUECKOe COCTOSHHE, MPOHWCXOMISIINE B HEM
IIPOIIECCHl M TPOTHO3WPOBATh M3MEHEHWE COCTOSHHUS O] BIUSHUEM Pa3TMYHBIX
dakropoB. Takume HaOmrOAEHUST HEOOXOAMMBI, B TIEPBYIO oOuepelb, A
AIEKTPOOOOPYI0BAHUS OOBEKTOB C MACCOBBIM IIPEOBIBAHUEM JIFOJICH.

[TosxapHast 6e30MacHOCTh, OOBEKTOB PA3IMYHOTO HA3HAYCHUS B 3HAYUTEIHHOU
CTENICHU OIPEACIACTCS COCTOSHHEM OJKCILUTyaTHPYEMOTO 3JIEKTPOOOOPYIOBaHUS H
AIEKTPOYCTAaHOBOK.

OCHOBHBIM  HampaBlieHHUEM B OOECleYeHUH TMOXapHOW O0e30macHOCTH

AKCILTyaTHPYEMOTO 3JIEKTPOOOOPYIOBaHUS SBJISETCS MAaKCHUMAJbHO BO3MOXKHOE


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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CHI)KEHHE BEPOSTHOCTH BO3HUKHOBEHUS TOkKApa OT JIEKTPOYCTAHOBOK B IIE€JIOM U OT
OTJEJIbHBIX ANEKTPUUECKUX U3ICTUN.

Tam, rae ecTb KOHTAKTHBIE COCIMHEHHUS B DJIEKTPOCETAX, MPOLECC OKUCIEHHUS
METAJUIMYECKNX TOBEPXHOCTEH DIIEKTPOKOHTAKTOB W  TMOSBICHUS JePEKTOB
HETpepbIBEH. be3 T0CTaTOYHOM TEXHUYECKOM OCHAIIEHHOCTH WU TMOATOTOBJIEHHOTO
nepcoHana B OOJBIIMHCTBE CIy4aeB HEHCIPABHOCTU 3JIEKTPOOOOPYIOBAHUSI MOMKHO
O0OHapYyXUTh TOJBKO MO XapaKTEPHOMY 3amaxy WU OOYIJICHHOW 3JIEKTPOU3OJISIINH,
YTO XapaKTEPHO JUIsl aBAPUIHBIX TEPEKTOB yKe Ha MOKApOOTacHOU CTaIuu.

BosaukHoBeHrE NePEKTOB SIAECKTPUUYCCKUX IEMEeH M AIEKTPOOOOPYIOBAHUS —
3TO €CTECTBEHHBIN MPOIIECC, K KOTOPOMY HEOOXOAUMO OBITh TOTOBBIMH.

B Hactosiniee BpeMsi MOSABUIIMCH HOBBIE TEXHUUECKHE CPEJICTBA, MO3BOJISIOIINE
BBIBECTH MPOPUIAKTUKY TIOKAPOB OT DBJIEKTPOOOOPYIOBaHUS B IKWIBIX U
OOIIIECTBEHHBIX 37aHUSX Ha HOBBIN YPOBEHb.

K o0cmyXuBaHUIO 3IEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaTU(DUIIMPOBAHHEIC
CIICLIMAIMCTBI, UMEWIIME Tpynny 1Mo a3ekTpode3onacHocty He Huxe I,
MOATBEPKACHHYIO COOTBETCTBYIOIIUM Y IOCTOBEPEHUEM.

OO6cneroBaHUE DIIEKTPOYCTAHOBOK JIOJDKHO MPOU3BOAUTHCS COBMECTHO C
KBTI (PUITUPOBAHHBIM IIEPCOHAIIOM AIEKTPOTEXHUYECKOTO XO3SI1CTBA,

OTBCTCTBCHHBLIM 34 O6CJ'Iy>KI/IBaHI/Ie 3H€KTpOO60py,HOBaHI/I$I 3JaHUA.
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1. O0sacTh NpUMEeHeHust

Hacrosimue Metoanueckie peKOMEHIAIUU OMPEACIIIOT 001IKe TOT0KEHUS TI0
OopraHu3anui TPO(PUIAKTUKYA TOXKAPOB OT JJIEKTPOOOOPYIOBAHUS B JKUJIBIX H
0OI1IECTBEHHBIX 3JJaHUSIX C MPUMEHEHUEM TEXHUUECKUX CPEJICTB.

Hacrosimiue wmeroguyeckue peKOMEHAAlUWW MpeAHAa3HAYEHbl i1 OpPraHoB
UCIIOJIHUTENBHON BiacTu cyObekToB Poccuiickoit denepanuu, opraHoB MECTHOIO
caMOYTIpaBJIEHUs, OpPTaHU3aIUi [0 pean3aluu MMOJTHOMOYHI B 00JIaCTH TOXKapHOM
0e30macHOCTH, a TaK’Ke COOCTBEHHUKOB (apEHIaTOPOB) KUJIBIX JTOMOB (KBapTHUD).

OCHOBHBIMM ~ 3aJladyaMHd  OpPraHOB  HUCIIOJHUTEIBLHOW BIACTU CYOBEKTOB
Poccuiickon ®enepanyu, OpraHoB MECTHOI'O CaMOYIIPABJIEHHUs, OpPraHU3alUi,
Ha pEIICHHE KOTOPBIX HaIlpaBieHa MPO(MIAKTHUKA IMOXKAPOB B KWIbE, SIBISIOTCA
oOy4eHHe HaceJIeHUsI MepaM MoKapHOH 0€301MacHOCTH, OCHOBAM T0Kapo0e301acHOro
MOBEICHUS, a TAK)Ke MH(DOPMUPOBAHKE HACEIICHUS O MEPax MOXKAPHOU OE30MaCHOCTH.

Hacrosmue MeTrogudyeckue pPEKOMEHAAIMU  MOTYT  OBITh  MPUMEHEHBI
COOCTBEHHHMKAaMH JIOMOB (KBapTHUp) W apeHJaTOpaMu MOMENIEHUM IJis MPOBEICHUS
CaMOCTOSATENIbHOM TEPBUYHONW OIEHKH COCTOSHUSI TOXKapHOM 0e30macHOCTH
IKCILTyaTHPYEMOTO JIEKTPOOOOPYIOBAHUS.

B Hactosiimnx MeTtoguyeckux peKOMEHAAIUSAX MO0/l TEXHUYECKUMU CPEeACTBAMHU
NpoPUIAKTUKUA TOXKAPOB MOHUMAIOTCS amnmapaThl 3allUThl AJIEKTPUUYECKUX IIEeTeH,
TETUIOBU3UOHHAS IUArHOCTUKA, TEPMOUHIUKATOPHI U TEPMOCHUCTEMBI.

Hacrosmue meTtoanueckue peKOMEHJALUWU HE SBIAIOTCA PYKOBOJICTBOM IIO
MPOEKTUPOBAHUIO IJIEKTPOYCTAHOBOK 3[JaHUI M MOHTAXYy almaparoB 3JIEKTPUUECKOMN
3aIUThI U IPYTUX TEXHUYECKUX CPEJICTB.

[IpoekTpoBaHNE U MOHTAX AJIEKTPOYCTAHOBOK 3JaHHUI JTOJKEH NPOBOAUTHCS B
COOTBETCTBHHM C JICUCTBYIOIMMH HOPMATUBHBIMU JIOKYMEHTaMHU.

Hacrosmue wmeTonuueckue peKOMEHIAUMU HE SBISIOTCS HOPMATHUBHBIM

JIOKYMEHTOM.
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2. OCHOBHBIE YJIEKTPOTEXHHMYECKHE NPUYUHBI I10KAPOB
OT 3JIEKTPOOOOPYAOBAHMS

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

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

K mpuurHaMm noxapoB JIEKTPOTEXHUYECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMBIKAHHE;

- Ieperpy3Ka JIEKTPUUECKUX LEIeN;

- 00JIbIIIOE IEPEXOAHOE CONPOTUBIICHUE;

- ICKpPEHHUE;

- DJIEKTpUYECKas Ayra;

- IIEpEHAIPSKEHUE JIIEKTPUUECKON CETH.

Kpome Toro, HeoOX0IMMO YUYUTBIBaTh, UYTO MEPEHANPSIKEHUE DIEKTPUUECKON
ceTH, O0JbIIIOE IEPEXOAHOE COMPOTUBIIEHUE U MEPErpy3Ka UENU MOKET MPUBECTU K
KOPOTKOMY 3aMBIKaHHIO, BO3HUKHOBEHHUIO JJEKTPUYECKON Jyrd, U HA00O0pOT,
KOPOTKOE 3aMbIKAHHE MOXET MPHUBECTH K NEPErpy3Ke 3NIEKTPUUYECKOM CeTH, K
UCKPEHHIO, 00pa30BaHUIO AIEKTPUUYECKOM TyTH, K MEPEXO0y IIECKTPHUUECKOIro TOKa Ha
METAJTUYECKHE 3a3€MJICHHbBIE KOHCTPYKIIMU U T.1. [3].

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

OITaCHBIC OTHOCHUTCIIbHO BO3MOKXHOCTH BO3ZHHUKHOBCHUA IIOXKAPOB.

Kopomkoe 3amvikanue

Cpean TOpUYMH MOXApOB  BJIEKTPOTEXHUYECKOTO XapakTepa KOPOTKOE
3aMbIKaHHUE SBIISIETCSI CAaMbIM PACIIPOCTPAHEHHBIM, XOTSI HEPEJKO OHO MOXKET OBbITh U
CJIeICTBHEM KaKOW-TMOO0 Apyroi aBapuiHON CUTYAlMH B SJIEKTPUYECKOMN LETH.

KopoTkoe 3amplkaHuE B DJIEKTPUYECKUX LEMAX MOXKET BO3HUKHYTh B
pe3ysbTaTe 3aMblKaHHUA MEXIy ()a30BbIM U HYJIEBBIM MPOBOJHUKAMHU, 3aMBIKAHMS
¢ha30BOTr0 MPOBOTHUKA HA «3eMITEO» [3].

NHbpIMM  cllOBaMHM, KOPOTKOE 3aMBIKAHME BO3HHMKAET IIPU COCIWHEHUH
3JEKTPUYECKUX TIPOBOJIOB C HAPYILIEHHOW M30JISIHUEN, COTPUKOCHOBEHUH MTPOBOOB C

MCTAJUNIMYCCKUMH  3a3CMJICHHBIMH  KOHCTPYKIOHWAMUA SHaHHﬁ H COOPYKCHHU,
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MOMNAIAHUM Ha OrOJICHHBIE IPOBOJA IMOCTOPOHHUX METAIMYECKUX MPEAMETOB,
npoboe OOyrJeHHOW WM HapyUIEHHOW M30JISIIMM  TPOBOJOB W JIPYTUX
AJIIEKTPOYCTAHOBOYHBIX U3JICIIUM.

[Ipn KOPOTKOM 3aMBIKAHMM MTHOBEHHO MHOTOKPATHO YBEJIMYMBAETCS CUJIA TOKA
B LIENH, MPOUCXOJHUT 3HAYUTEIBHOE BBIJCICHHE TEIUla, 3HAYUTEIBHO BO3PACTACT
TeMIeparypa TOKOIMPOBOIAIIMX WJI, YTO MPUBOJMUT K PACIUIABICHUIO H30JISIIUU
ANEKTPUYECKUX IMPOBOJIOB M Kabeieil W e€ MOCieayIoleMy BOCIUIAMEHEHHUIO.
KopoTtkoe 3ambikaHue, Kak HPaBWIIO, COMPOBOXKAAETCS XJIONKOM, PACIUIABICHUEM
MeTajijla MPOBOJAHUKOB M BBIOPOCOM PACKAJEHHBIX YaCTHUI[ W3 30HBI KOPOTKOTO
3aMBIKaHUs C MOCJIEAYIOIINM BOCIUIAMEHEHUEM OKPYKAOIIUX TPEAMETOB.

Haubonee pacnpocTpaHeHHbIE NPUYMHBI, MO KOTOPHIM MOXET MPOU30UTH
KOPOTKOE 3aMbIKaHHE B KBapTHUPE, IOME, OOIIECTBEHHBIX 3AaHUSIX — 3TO MOBPEXKICHNUE
y3oisinuu. 11oBpexieHne n30s1uu Jaie BCero NpOUCXOIUT B MecTax, I/ie IPOBO/Ia
neperudarorcs. Takke K MOBPEKACHUIO U30JISIIUU MOKET MTPUBECTH TIEPEKPYUNBAHNE
MpPOBOJIOB, Cru0aHWE MPOBOJOB IMOJ OCTPHIM YIJIOM, IOBPEKICHUE H3OJIALNN
IIPOBOJIOB MPU MPOBEICHUM PEMOHTHBIX padoT [4]. M3onsdmuio MOryT MOBPEIUTH
I'PBI3YHbl WM JOMAIIHUE >KUBOTHBIE. Ellle oaHa mMpUYMHA KOPOTKUX 3aMbIKAHUN —
IIEPETPEB U, KAK CIIEICTBUE, PA3PYLICHUE U3OJISLINH.

HNcTtounnkaMu 3aXUTraHdusT TPU KOPOTKHUX 3aMBIKAHUSAX MOTYT SBJISTHCS
packajieHHbIe (TOPSIIIIE) YACTUIIB U KAIIM METaJlJIa IPU PACIUIABICHUN B aBApUITHBIX

peX)UMax KUJ TPOBOJIOB (Kabeseil) win nMpu pa3pyluieHun dIEeKTPOIpruOopoB.

Ilepezpy3ka rnekmpuueckux cemei

CoBpeMEeHHbBIE KBapTHpPbl W JIOMa HACBIIIEHbl MHOYKECTBOM 3JIEKTPUUYECKUX
npuOopoB. YacToll NpUYMHON BO3HUKHOBEHHS II0XKAPOB SBISETCA NEperpys3ka
BJIEKTPOCETEN.

[Teperpy3koii Ha3bIBAETCS TAKOE SIBJIEHUE, IIPU KOTOPOM B 3JIEKTPUUECKOMN CETH
BO3HHUKAIOT TOKOBBIEC HArPY3KH, MPEBBILIAOLINE JUIUTEIBHO JTO0IIYCTUMBIE.

HawnlGornee gacToli mpruanHOMN, BRI3BIBAIOIIEH TIEPETPY3KY IIEKTPUUECKUX TeTIeH
B KWJIBIX U OOLIECTBEHHBIX 3aHUSX, ABJISIETCS BKIFOUEHHUE B SJIEKTPUUYECKYIO CETh HE
IPEIYyCMOTPEHHBIX PAacCYeTOM MOIIHBIX IOTpPEOUTENENd DIIEKTPOIHEPTUU WM
BKJIIOUEHHE B OJHY PO3ETKY HECKOJIBKO OBITOBBIX MPUOOPOB OOJBIION MOITHOCTH

OJIHOBPEMEHHO.
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B pesynbrare mneperpy3kud IpOBOAA HArpPeBAarOTCs, BBIIEISIETCS OO0JIBIIOE
KOJIMYECTBO TEIJIa, MOTYT IUIABUTHCS JKUJIbI IPOBOJIOB — 3TO MOYKET CTaTh NPUUMHOU

KOPOTKOTO 3aMbIKaHMsI, BOSHUKAIOT UCKPBI U KaK CIEICTBUE MOXKap [5].

bonvuwoe nepexoonoe conpomuenenue (n10xoii KOHmaxm)

bonpmioe mepexogHOe COMPOTHBIEHHWE — OTO CONPOTHBICHHE YydYacTKa
AJIEKTPUIECCKOM TIETTH B MECTE COSAMHEHUS OTCIIBHBIX 3JIEMEHTOB (MECTa COSAMHCHUS
MIPOBOJIOB, TOJICOSAMHEHUSI UX K DJIEKTPONPUEMHHKAM, KOHTAKTHBIM DJIEMEHTAM H
T.II.) B KOTOPBIX, MIPU HEMPABWIHLHOM WX HWCIIOJHCHHWH, COMPOTUBIICHUE BHIIIE IO
CPaBHEHUIO C COMPOTUBJICHUEM DJICKTPUIECCKON IIETH IO 3TUX YYACTKOB U MOCJIE HUX
[3].

Hau6omnee yacto 60mpive nepexo Hble COMPOTUBIICHUSI BO3HUKAIOT B MECTaxX
COEIMHEHMSI TIPOBOJIOB MEX Ty COOOM, KOT/1a BMECTO MaiKHu, CBAPKHU, OMIPECCOBKHU WIIH
3KUMOB TIOJT OOJITBI TIPUMEHSIOTCS CKPYTKH MPOBOJOB (OCOOCHHO OIMacHa CKPyTKa
IIPOBOIOB C ATFOMUHUEBBIMHU U METHBIMU JKUJIAMH ), B MECTAX MOAKIIOYEHUS POBOJIOB
K anmaparam 0e3 CHEIUaNbHBIX 3aKMMOB W HAKOHEYHHKOB, B BBIKIIIOYATEIIAX,
IITETICETbHBIX pa3beMax (PO3eTKaxX, BWJIKaX) Ha KOHTAKTHBIX JJIEMEHTaX IpH
CHUKCHUU TPUJIaraeMbIX JUIsl BKIIOYCHHUS YCUIIMM, HEJOBKIIOUEHUS, MMOJATOPaHUs U
T.I., B MECTaX KOHTAKTOB, BBHITIOJHEHHBIX C MOMOIIbIO PE3hOOBBIX COCAMHEHUN B
3JEKTPOOOOPYAOBaHUHU, B KOTOPOM B IIpoilecce pabOThl MPOU3O0ILIO OcCTadieHue
KOHTaKTa.

HenocpeacTBEHHBIM HCTOYHUKOM 32)KUTAHHS B OTOM CIlydae MOTYT OBITh:
DJIIEMEHTHl DJIEKTPOYCTAHOBOK, HArpeThie JIO BBICOKOM TeMIIepaTyphl TEILIOM,
BBIJICICHHBIM ~ JJIEKTPUYECKUM TOKOM B MecTe€ OOJNBIIOrO  TEPEXOJTHOTO
COTIPOTUBJICHUS; OJEKTPUUCCKUE WCKPHl WM YaCTUIIBI PACIUIABIICHHOTO W
HaKaJeHHOTO MeTaJlla, BO3HUKAIOIINE B MECTE «IIJIOXOTO0Y DIIEKTPUIECKOT0 KOHTAKTA.

Kpome Toro, Gonbiioe mepexoqHOe COMPOTHBICHUE MOXKET OBITh MPHUYUHOU

BO3HHUKHOBCHHUA KOPOTKOI'O 3aMbIKAHM.

Hckpenue (0yz060ii npoooit)

Uckpenne (myroBoil mpoOOH) B 3IIEKTPOYCTAaHOBKAaxX — 3TO BechbMa
pacnpoCTpaHEHHOE SIBJICHUE U MTPOUCXOIUT KaK MPU HOPMaJbHOW paboTe OTIENbHbBIX
notpedurenae 3IEeKTPUUYECKOW SHEpruu, 4Yaile BCEero MNpUOOpPOB HUMEIOUINX

KOHH@KTOpHBIﬁ QJICKTPOABUIATCIIb IIPHU HCINIOTHOM IPHUJICTAHWKW K HUM HICTOK, TaK U
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B aBapUUHOM pexXuMe paldOThl JJIEKTPONPUOOPOB, B MECTaX HEKAYECTBEHHOIO
NPUCOCIMHEHUS TIPOBOJOB K TMOTPEOUTENSIM DJIEKTPUUYECKON SHEpPruu, Mpu
COTMPUKOCHOBEHHH OTJACJIBHBIX YYaCTKOB IIPOBOJIOB MEXAYy COOOW wWiIH ¢
3a3€MJICHHBIMU KOHCTPYKIHSMU U T. 1. [3].

[Ipy wuckpeHUH TPOUCXOAUT OOpa30BAHME HCTOYHUKOB  3aXKHUTAHUS,
00J1aTaloIIMX SHEPIUEH U TeMIepaTypoi T0CTaTOYHBIX ISl BOCIUIAMEHEHUSI MHOTHUX
rOPIOYHX BEIIECTB U MAaTEPUAIIOB.

HckpoBoit pa3psii MOKET 00pa3oBBIBATHCS MPHU U3IIOME KWIbl Kabemns u3-3a
YCTAJIOCTH METallla, pa3pblBa MPOBOJHUKA TPH YPE3MEPHOM PACTSHKCHUM KaOes,
100 TPU MOBPEXKACHUU KUl OCTOPOHHUM TpeAMeToM. B moBpexaéHHON xKuie
BO3HHUKAET MaJbli 3a30p, MpOoOMBaeMblii pabO4YMM HAIMPSHKEHUEM, MOATOMY TOK IIO
TaKOMy KaOeiro MpoJI0JKAaeT MpOoTeKaTh, M OCTAETCA ONM30K K HOMHUHAIBLHOMY
3Ha4YeHMIO0. B 3a30pe BO3HUKAET NyrOBOU paspsi, CONMPOBOXKAAIOMINNCI NHTEHCUBHBIM
BBIJICJICHUEM TeIjIa, YTO MPUBOIUT K TATLHEUIIIEMY pa3pyIICHUIO U30SAIIUN KaOems u

€Iro BO3IropaHuro.

Inekmpuueckan oy2a

DnexTpuyeckas ayra oopasyercs B pe3yJibTaTe YCTOWYUBOTO 3JIEKTPUUECKOIO
paspsia MEXIy ABYMS METAUIMYECKUMM JJIEMEHTAMM DJIEKTPUYECKOM YCTaHOBKH,
MMEIOIIMMH PAa3HbIE MOTEHIUANIBL. B 3JIEKTPUYECKON Ayre NPOUCXOAUT NHTECHCUBHAS
MOHU3aIMsl Ta30BOr0 MPOMEXKYTKa, IUIABJIEHUWE W ropeHue meramia. Kpome Toro,
IMPOUCXOJUT MHTEHCUBHOE pa3OpbI3TMBAaHUE pPACIUIABICHHBIX 4YaCTHUI[ MeTallia,
UMEIOIINX OOJBIION 3amac TEIIOBOM HHEPruH, KOTOpbIE IONajgasi Ha TOpHYHe
MaTepuasibl, MOTYT 3aXeub HX. OJEKTPUYECKas Jyra HMEET OYEHb BBICOKYIO
temmneparypy (1500-4000 °C) u MOKeT BOCIUIaMEHUTh MPAKTUYECKH JIFOOOM roprounit
MaTrepurall, CONPUKACAACh C HUM HEMOCPEACTBEHHO, a TAKKE MOCPEICTBOM JIyYUCTON
TEIUTOTHI.

YcerounBass — JJIEKTpUYECKas  JOyra HMHOTAA  MOXKET  BO3HHMKATh B
anekTponpoBoaax. IIpu smekTpudeckon ayre mo HensM MpoTeKaroT TOKH KOPOTKOTO
3aMmblkaHus. [1oaTOMy npu 0Opa3oBaHUU 3IEKTPUUYECKON TyTH B aBapUIHOM PEKHUME
B 2JIEKTPUYECKOMN LIEMU BO3HUKAIOT BTOpUUYHBIE (TOOOYHBIE) SIBJICHUSA, XapaKTepHbIE
ISl KOPOTKOTO 3aMbIKaHUsl. B ciy4asix, He IpelyCMOTPEHHBIX HOPMAJIbHBIM PEXKUMOM
DKCIUTYaTallMM JIEKTPOYCTAHOBOK, BOSHUKHOBEHUE JJIEKTPUYECKON JAYTH Yallle BCEro

MPOUCXOIUT MPU KOPOTKOM 3aMbIKaHUH [3].
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Ilepenanpsasicenue 6 31eKmpuyecKoll yenu

[lepeHanpskeHUE MOMKET BO3HUKATh: MPH KOPOTKHX 3aMbBIKAHUSX; IIPU
NONAJaHUN «BBICOKOI'0» HAMpPSKEHUSI HA HU3KOBOJBTHBIE CETH; MpPU TPO30BBIX
paspsiiax; 3MEKTPOMArHUTHON UHAYKIIUU U JIP.

[ToxapHass OnacHOCTb MEpPEHANPSHKEHUs, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBUH, MOXKET TPOSIBISATHCS B CIACAYIONIEM: TOBBIIMICHUH BEPOSTHOCTH
BO3HUKHOBEHUS KOPOTKOTO 3aMbIKaHUS; YBEJIWYEHUM TOKOBOW HAarpy3ku Ha
OTJEJIbHBIX YYacTKaX »dJIEKTPUUECKOM UENU K BO3MOKHOCTA BO3HUKHOBEHHS
Neperpy3Ku; NOBBIIICHUU TEIUIOBBIJEICHUS B AJIEKTPOHATPEBATEIbHBIX YCTPOUCTBAX;

IMOBBIICHWH BEPOATHOCTU BO3HUKHOBCHHA aBaprIHBIX PEKNMOB B 3J'I€KTpOHpH60an

[3].

Henpasunvnaa kcnayamayus, KOHCMPYKMUGHbIE HEOOCMAMKU U
HeUCnPagHoCmu 3J1eKmpou30eauil

[loxxapHass 0e30MacHOCTb  3JEKTPUYECKUX MPUOOPOB  HalpaBjieHa Ha
obecrieyeHne MPakTUYECKOM HEBO3MOXKHOCTH 3aropaHus, Kak CaMoro U3Jeusi, Tak 1
OKpY>Kalole ero cpeipl, 4YTO JOJDKHO OOECIeYMBaThCd  KOHCTPYKIHEH
AJIEKTPOINIPUOOpPa, BHIOOPOM  KOMIUICKTYIOIIMX M3JCIMA W MaTepuagoB ¢
TEMIIEPATyPHBIMU XapaKTEPUCTUKAMH, COOTBETCTBYIOIIUMH TEIUIOBOMY PEXKUMY
paboTsl. [Ipu 3TOM XapakTepuCTUKaMU MOKapOOE30MacHOCTH SIBIISIETCSI COOTBETCTBUE
TEMIIEpaTypbl Ha OCHOBHBIX JJIEMEHTaxX »JJEKTPUUECKOTO Mpubopa I0MyCTUMBIM
3HAYEHHUSIM, KaK B pabouyeM, Tak U B aBApUUHOM PEKUME €T0 padoThI.

Bo3HuKkHOBEHHE TIOXKApOB OT AJIEKTPUUYECKUX MPUOOPOB MOMKET OBITh
0oOyCJIOBIIGHO: ~ KOHCTPYKTHBHBIMH  HEIOCTaTKaMH,  HapyIIEHHEM  TIPaBUII
AKCIUTyaTallii; HEKAYECTBEHHBIM JHEProcHaOKeHueM (pe3KUMHU KoJieOaHUsIMU
HANPSDKCHUS B DJICKTPUYECKOM CETH, YTO MOJKET TPHUBECTH K BO3HUKHOBEHHIO
aBapUNHBIX PEXKUMOB).

OCHOBHBIMH MPUYUHAMYU BOZHUKHOBEHUS TI0’KAPOB OT AJICKTPUUECKHUX U3JIETUI
SBJISIFOTCS: KOPOTKOE 3aMbIKaHWE B TPUOOpax W IIHYypax NHUTaHUS, OOJIBIIOE
NEePEXO0/IHOE COMPOTUBIICHUE, TTEPETPYy3Ka, UICKPEHHE, HAPYIIEHHUE TETIOBOTO PEXKUMa
paboTel  anekTpornpubopa  (YXYAIIEHHBIM  TEIJIOOTBOJ),  HEMOCPEACTBEHHOE
CONPUKOCHOBEHHE HArpeThIX MOBEPXHOCTEH BJIEKTPONPUOOPOB C TOPIOUYHUMHU

MarepuajiaMH; BO3JICHCTBHE TEIIOBOTO  H3JIy4YeHHs mpubopa (Hampumep,
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3JIEKTpooOOrpeBaresii) Ha TOpIOYHME MaTepualibl; BBUIET PACKAJICHHBIX YacCTHII,

00pa30oBaBIIMXCS B pe3yibTaTe aBapuHOro pexuma [3].

3. Opranusanus NnpoQUIAKTHKH IOKAPOB
3.1. O0mme Mo10KEeHUs

Opranuzanus npoHIIaKTUKA 0>KapoB oT JKCIULYaTUPYyEMOTO
JIEKTPOOOOPYIOBAaHUS HAXOJUTCS B KOMIIETCHIIMM JIMIA, WIM YNPaBISIOMICH
KOMITAaHUH, OTBETCTBEHHBIX 3a 00OECIICUCHHUE IMOKAPHOH 0€30MacHOCTH Ha OO0BEKTE
3aIIUTHI, €CJIM UHOE HE ONPEAEIICHO PYKOBOJIUTEIEM OPTaHU3ALNH.

B cootBercTBUM C [15] OTBETCTBEHHBIN JOMKEH UMEThH: TEXHUYECKHUE MMACTIOPTA
OCHOBHOI'O 3JIEKTPOOOOPYIOBAaHUS, >KypHalIbl YyyeTa 3JEKTPOOOOpYAOBaHUS C
MEPEUUCICHUEM OCHOBHOT'O JJIEKTPOOOOPYIOBAHUSA U C YKA3aHUEM €r0 TEXHUYECKUX
JNAHHBIX, HMHCTPYKUMH MO 3KCIUTyaTalMd M TEXHUYECKUE Macrnopra 3aBOJOB-
U3rOTOBUTENEH, cepTU(UKATBI HAa O00OpyJOBaHME W MaTepuaibl, MOJICKAIINE
00s3aTeNbHON CePTUPHUKALNU, TPOTOKOJIBI M AKTHI UCIIBITAHUMN U U3MEPEHUI, PEMOHTA
U TEXHUYECKOr0 OOCIyXUBaHUS 000pYAOBaHMS, KypHAT Ae(EKTOB U HEIMONAI0K Ha
JIEKTPOOOOPYIOBAHUU, TPOU3BOJCTBEHHBIE WHCTPYKIIMM MO  JKCIUTyaTaluu
3JIEKTPOYCTAHOBOK, WHCTPYKLUMU IO TMOKapHOW O€30MacCHOCTH, WHCTPYKLUU IO
NPEIOTBPALICHUI0 U JIMKBUJAUUU aBapuidl. Bce MHCTpyKUuu pa3zpadaThIBarOTCS C
Y4E€TOM BHJIOB BBINOIHAEMBIX pa0OT U YTBEPKAAIOTCA PYKOBOAUTEIEM OpPraHU3aluu.
[Topsinok xpaHeHUs TOKYMEHTAlMN YCTAHABIMBAETCS PYKOBOJIUTEIEM OPraHU3ALNY.

JlokyMeHTalus JoJIKHA IepecMaTpuBaThes He pexe 1 pasa B 3 roaa.

Bce wm3MeHeHHMss B DJIEKTPOYCTAHOBKAxX, BBIIIOJHEHHBIE B  IIPOLECCE
JKCIUTYaTallui, JOJDKHBI CBOEBPEMEHHO OTPAXKATBCA HA CXEMax M 4YepTekax 3a
MOANMUCHIO OTBETCTBEHHOTO 32 3JIEKTPOXO3MCTBO € YKAa3aHUEM €T0 JOJKHOCTH U JaThI
BHECEHUS N3MEHEHHS.

CoOTBETCTBUE DIIEKTPUUECKHX CXeM (DAKTUYECKUM DKCIUTYyaTallMOHHBIM
JOJDKHO MPOBEPATHCS He pexe 1 pas3a B 2 rona.

B coorBerctBuM ¢ [15] mnpoBepka yCTpPOWCTB 3alIUTHOTO OTKJIFOYECHHS
IIPOU3BOJUTCS HE peke 1 pa3za B KBapTall.

JIns ipyrux anmnapaTtoB 3alllThl PEKOMEHIYETCs IPOBOJUTH MPOBEPKY HE PEXKE

1 pa3a B kBapTai.
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[IpoBepky COCTOSHHSI TEPMOMHAUKATOPOB WU TEPMOCHUCTEM DPEKOMEHIYETCs
IpOBOIUTH | pa3 B KBapTal.

TennoBU3NOHHYI0 JAMArHOCTUKY  3JEKTPOOOOPYIOBAHHUS  PEKOMEHIYETCs
IPOBOAUTH HE pexe 1 pasza B roj.

PekomennyeTcs mpoBOAWTH BHEIUIAHOBOE MPOPUIAKTUYECKOE 00CIIeJOBaHUE
OTIENBHBIX AJIEMEHTOB 3JIEKTPOOOOPYIOBAaHUS IOCHE KaKIOr0 MX PEMOHTa WU
3aMEHBI.

Pekomenayercss mepes MPOBEAEHHWEM OYEPEIHOTO WM  BHEIJIAHOBOIO
oOcienoBaHUsl O3HAKOMHUTBHCS C JaHHBIMU MPEAbIAYIIET0 OO0CieqoBaHus. ITO
MO3BOJIUT TPOCIEIUTh TUHAMHUKY TOXAPHOM OMacHOCTH 3JIEKTPOOOOPYIOBAHUS U
CBOEBPEMEHHO MPEIOTBPATUTD MOKAPOOIACHYIO CUTYAIHIO.

HenocpenctBeHHo — mpouIakTHUECKUH  OCMOTP  3JEKTPOOOOPYAOBAHUS
OPOBOAUT KBAJM(UUMPOBAHHBIM clenuanucT OOCTyKMBAIOLIEH OpraHu3aluu
COBMECTHO C OTBETCTBEHHBIM 32 MOKAPHYIO MPOQPHUIAKTUKY HA OOBEKTE.

Bce oneparuu ¢ anekTpooOopyioBaHHEM (MOHTaX anmnapaToB JIEKTPUUYECKON
3alUThl, TEPMOMHIUKATOPOB, TEPMOCUCTEM, MpodumakTudeckoe OoOCITyKUBAHUE,
PEeMOHT, 3aMe€Ha) JOJDKHBI TPOBOAWTH  KBATU(DUIMPOBAHHBIE  CIEIHATUCTHI

o0cyKUBarOIEH OpraHu3aluu.

3.2. [IpopunakTuyecKue MepONpUsITHSA

K npodunaktruueckum MeponpUsTHSIM IO MPEAYNPEXKICHUIO MOXApOB OT
AJIEKTPOOOOPYIOBAHUS JKUIIBIX U OOILECTBEHHBIX 3[aHUM CIENyEeT OTHECTH:

- IEPUOJUYECKUI KOHTPOJb COCTOSHHA M PpabOTOCIOCOOHOCTH ammnapaTroB
3aIIUTHI DJIEKTPUYECKOH CETH;

- IPUMEHEHNUE TEPMOUHIUKATOPOB U IEPUOTUUECKUN KOHTPOJIb UX COCTOSTHUS;

- IPUMEHEHHUE TEPMOCHUCTEM;

- IEPUOANYECKOE IIPOBE/ICHUE TEIJIOBU3NOHHOU JUarHOCTUKH
HKCILUTYaTUPYEMOTO JIEKTPOOOOPY10BaAHUS;

- KOHTPOJIb COCTOSIHUS UCIIOJIb3YEMBIX 3JIEKTPOIIPUOOPOB, SJIEKTPOIPOBOAKU U
3JEKTPOYCTAaHOBOYHBIX W3/EIIHM.

Creryer OTMETHTB, YTO NEPE NIEPBUYHON YCTAHOBKOW TEPMOUHANKATOPOB HA

OJICMCHTEI 3JICKTpOO60py,IIOBaHI/IH HGO6XO,III/IMO CO6CTBCHHI/IKy AJICKTPOYCTAaHOBKH
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WIM  OKCIUTyaTHpYyIOUIed  opraHuzalud  pa3padoTaTb  HPOEKT  MOHTaxKa
TEPMOMHIMKATOPOB C YKa3aHUEM TOUYEK UX MOHTAXka U TUIIOB.

[IpoekT MOHTaka TEPMOMHJMKATOPOB JOJIKEH OBbITh BKIIIOUEH B IEpPEUYCHb
OCHOBHOM TEXHUYECKOW TOKYMEHTAIMHU 3aLIUIIAEMOMN 3JIEKTPOYCTAHOBKHU.

[Ipyu nocrnenyroumieM  MNPOBEACHHMM  PEMOHTHBIX  paboT ¢ 3aMEHOH
TEPMOMHIUKATOPOB JIOJDKHO OCYIIECTBIISITh B COOTBETCTBUU C TpeOOBaHUSIMH,
pa3pabOTaHHOTO MPOEKTAa MOHTAXKA.

Y CTaHOBKY TEPMOMHAMKATOPOB JOJIKEH IIPOU3BOIUTD IIEPCOHA, TOIYILICHHbIN
K paboTe B IEHCTBYIOIIMX 3JIEKTPOYCTAaHOBKAX, UMEIOIINNA HEOOXOAUMbIE 3HAHUS U
HAaBBIKM MOHTaXa TEPMOUHIUKATOPOB.

MOoOHTa)X TEpMOMHIAMKATOPOB, CIEAYET NPOU3BOAUTH HA OTKIIOUYEHHOM
AIEKTPOOOOPYNO0BaHUM (HATIPUMED, BHIBEICHHOM B PEMOHT, IIPU MEPUOIUYECKOM HIIH
BHEIUIAHOBOM TEXHHUYECKOM OOCIyXMBaHUM U T.1.) ¢ coOmroaeHueM IlpaBun mo
OXpaHe TpyAa IPH SKCILTyaTalllH dJIEKTPOYCTAHOBOK.

TepMonHIUKATOPBI, MPEUMYILIECTBEHHO, CIEAYyET pPa3MEIlaTh HA KOHTAKTHBIX
COEAMHEHUAX U KOHTAKTAX PaCHpPEACIUTENBHBIX YCTPOUCTB; JOIMYCTUMO PA3MEILICHHE
HAa KOpIycaXx HEKOTOPOro J3JIEKTPOOOOPYIOBaHUSA, a TaKkKe HHBIX JJIEeMEHTaX
IEKTPOYCTAHOBOK.

TepMonHauKaTopsl HEOOXOAMMO pa3MelIaTh TakK, YTOObl OHM OBLIH XOPOIIO
BUJHbI TIPU BU3YaJbHOM KOHTPOJE COCTOSHHMS TOXKApHOM 0€30IacHOCTH
ANEKTPOOOOPYNOBAaHUS, B YAaCTHOCTH, TEPMOMHAMKATOPHBIE HAKIEHKH CIIETyeT
pa3Melarth TakuM o0pa3oM, YTOObl TEPMOMHIUKATOPHBIE METKH TeMIIepaTypHOIl
mKanbl ObUIM  XOpPOUIO BHUJAHBI MpPH TPOBEAECHHWU BU3YAJIbHOIO OCMOTpA
IIEKTPOOOOPYTOBAHUS.

[Ipu pasmenieHU TEPMOMHIAMKATOPOB CcleAyeT u30eraTb KOHTaKTa HUX
MOBEPXHOCTU C BJEMEHTaMH, KOTOpbI€ CIOCOOHBI BBI3BATh HMX IOBPEXKICHUE B
pe3yJIbTaTe MEXaHUYECKOTO BO3ICUCTBUS.

[lepen MOHTaKOM TEPMOMHIMKATOPHBIX HaKJIEEK, HEOOXOUMO MPOU3BECTH UX
BHEIIHWNM OCMOTP Ha MOpPEAMET OTCYTCTBHUS IOBPEXKACHUW. TEpMOMHIMKATOPHBIC
METKHU TEMIIEPAaTypHOU HIKAJIBI HAKICUKH HE JOJKHBI UMETh OTMETOK JIOCTHKECHHMS
HA3HAYEHHBIX TeMIepaTtyp (He AOHKHO ObITh U3MEHEHHUS LIBETA METOK).

Hanecenue TepMOMHIMKATOPOB HEOOXOAUMO MPOU3BOJIUTH B COOTBETCTBUU C
MHCTPYKIMEHN MO KCILTyaTalui TEPMOUHIUKATOPA.

B mporiecce MoHTaka He Oy CKaeTCs:
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- MEXaHUYECKOE MOBPEXKIACHUE TEPMOUHIUKATOPHON HAKIIENKU;

- HAHECEHHE TEPMOMHIUKATOPOB HA DIIEMEHTHl  3JIEKTPOOOOpPYIOBaHUS,
HaXOJSIIMUECS 110 HAIIPSKEHUEM;

- pa3MelleHre TEPMOMHAWKATOPOB B  HEMOCPEACTBEHHOW OJM30CTH  OT
HarpeBaTebHBIX TPUOOPOB.

B xypHane yka3pIBaeTcsi MECTO HAHECEHMS TEPMOMHAMKATOPA, Mpeaes
cpabaTbIBaHUs, UCXOJHOE COCTOSIHME (I[BET, IPaAyHUpOBKa U T.II.), JaTa HAHECECHMS,
CPOK UCIIOJIb30BaHUs WU ATy 3aMEHBI.

CocTostHuE TEPMOMHJIMKATOPOB CJEAYET MPOBEPATh IYTEM BHU3YaJIbHOI'O
0CMOTpa 3IEKTPOOOOPYAOBAHUS C COOJIIOIEHHEM TpeOOBaHUI MPAaBUII OXPAHBI TPYIa
(B mepuo/1 BBINOJHEHHUS TJIAHOBBIX, BHEIJIAHOBBIX OCMOTPOB, B MEPHO]T BHIMOIHEHUS
PEMOHTHBIX paboT).

IleproguynocTh 0CMOTpa AJIEKTPOOOOPYIOBAHMUS, 3aIIUILEHHOTO
TEPMOMHIMKATOPAMH,  YCTAHABJIMBACTCS  OPraHU3allMOHHO-PACIOPSAAUTEIbHBIM
JOKYMEHTOM  COOCTBEHHHMKA  JJIEKTPOYCTAHOBKM WM  3KCIULyaTUPYIOLIEH
OpraHu3aIven.

[Ipu npoBeneHUU BU3YyaIbHOTO OCMOTpPa 0CO00O€ BHUMAaHHE CIEAYET YIESATh
OTCYTCTBUIO MEXaHUYECKUX MOBPEKACHUN TEPMOUHANKATOPOB, UX OTKJICUBAHUIO UIU
OTCIIaMBaHUIO, CPAdATHIBAHUIO TEPMOUHINKATOPHBIX METOK.

OcHoBaHueM I BbIBOJA OOOPYJOBaHUS B PEMOHT SIBIIAECTCS IPEBBIIICHUE
TEeMIIepaTyphl SJIEMEHTOB AJIEKTPOOOOPYI0BAHHUS.

[IpodunakTuyeckre MeponpusTHs MPEACTABICHBI B TA0IUIIE 3.
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[TpodummakTudyeckrne MEepoOnpUsTUS

Ta0muna 3

Pexomenayemast JeiicTBusi Npu 00HAPYKEeHUH
TexHuueckue cpeacraa [MpoduaakTnyeckoe MmeponpusiTue
NEePUOAUYHOCTD HEHCIPABHOCTH
ABTOMaTHYECKHE BusyanbHblil 0CMOTD. 1 pa3 B kBaptan | [Ipu oOHapy)eHUH HEUCTIPAaBHOCTH MTPOU3BECTH
BBIKJIHOYATEIIN He nomxHO ObITh Nedopmalnuu KOpIyca, W3MEHEHMs 3aMEHy almapara
LBETAa M OIUIABJICHUsS M30JIUU IIPOBOJOB, CJIEIOB
neperpena (MU3MEHEHHUS 1[BETa) KOHTAKTOB.
IIpoBepka COOTBETCTBMS  IIapaMeTpPOB  ammapara,
YKa3aHHOM B MapKHpOBKE IapaMeTpaM JIEKTPUIECKON
CETH 110 HAIIPSHKEHHUIO U TOKY.
[IpoBepka paboTOCIIOCOOHOCTH.
VYerpoiicTBa 3aIIMThl | Bu3yanbHBI OCMOTD. 1 pa3 B kBaptan | [Ipu oOHapy)eHUH HEUCTIPAaBHOCTH MTPOU3BECTH

nuddepeHIaTbHOrO TOKa

He nomxno OBITH aedopMammu Kopiryca, U3MEHECHHS
[[BeTa W OIUIABJICHHS W30JSLUU MPOBOJAOB, CIEIOB
neperpeBa (U3MEHEHHs 1IBETa) KOHTAKTOB.

[IpoBepka COOTBETCTBHSI  MapaMeTpoOB  ammapara,
YKa3aHHON B MapKHPOBKE MapaMeTpaM JJICKTPUUECKOMN
CeTH N0 HANpSHKEHUIO, TOKY, AuddepeHunanbHOMy
TOKY.

[IpoBepka pabOTOCIIOCOOHOCTH € TOMOIIBIO KHOIIKH
«Tect». [Ipn HaxkaTum Ha KHOMKY «TecT» ycTpoMCTBO
JIOJHDKHO CpadoTaTh.

3aMEHYy yCTpOMCTBa

VYcrpoiictBa  3allMTBI  OT
JTyTOBOTO podos
(uckpeHus)

BusyanbHbliii ocMOTP.

He nmomxHo OBITH nedopmanuy KOpIyca, W3MEHEHHS
[BETa W OIUIABJICHMUS M30JLUU IPOBOJAOB, CIEIOB
neperpesa (U3MEHEHHUS 1IBETa) KOHTAKTOB.

IIpoBepka COOTBETCTBHMsS  IIapaMeTpOB  ammapara,
YKa3aHHOM B MapKHUpOBKE IIapaMeTpaM JIEKTPUUECKOMN
CETH I10 HANPSDKEHUIO, TOKY.

1 pa3 B kBapTan

[Tpu oOHapy EeHNH HEUCTIPABHOCTH MTPOU3BECTH
3aMEHY YCTpPOMCTBA
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TexHuueckue cpeacraa

IIpodunakTuyeckoe MmeponpusiTue

Pexomenayemas
MePHOIMYHOCTh

JeiicTBus IpH 00HAPYKEHUU
HEMCIPABHOCTH

[IpoBepka pabOTOCIIOCOOHOCTH C TOMOIIBIO KHOIKH
«Tect» wnm mnpu TOMOIIM TECTOBOTO YCTPOWCTBA,
BXOJSIIEr0 B KOMIUIEKT noctaBku. [Ipu HaxaTum Ha
kHONIKY «Tect» ycTpolicTBO AOKHO cpaborark. [Ipu
BKJIFOYEHUU  TECTOBOIO  YCTPOMCTBA B  PO3ETKY
3aIMIIAEMON 1NN YCTPONCTBO JOHKHO CpaboTaTh.

VYerpoiictBa  3aliMThl  OT | BusyasibHbI 0cMOTP. 1 pa3 B kBapran | IIpu oOHapykeHHH HEUCIIPAaBHOCTH MTPOU3BECTH
NepeHaNPsHKEHUS He momxHO OBITH nedopmammy Kopiyca, W3MEHEHHS 3aMEHY YCTpPOMCTBA

LBETa W OIUIABJICHUS M30JSLUU IIPOBOJAOB, CIEIOB

neperpesa (M3MEHEHHUS 1[BETa) KOHTAKTOB.

IIpoBepka COOTBETCTBMsSI  IIapaMeTpOB  ammapara,

YKa3aHHOM B MapKHpOBKE IapaMeTpaM JIEKTPUIECKON

CETH I10 HANPSDKEHUIO, TOKY.

TepmonHIUKATOPHI BusyanbHslil 0cCMOTD. 1 pa3 B kBapran | IIpu oOHapyXeHUU MEXaHUYECKUX

OTcyTcTBHE MEXAaHUYECKUX MTOBPEKICHUM. MIOBPEXKICHUM UM UCTEYCHUs CpoKa

[IpoBepka CpOKOB IKCILTyaTallMi TEPMOMHIUKATOPOB B JKCIUTyaTaluu IIPOU3BECTH 3aMeHy

COOTBETCTBUU C JJOKYMEHTALIMEN U3TOTOBUTEIIA. TEPMOUHANKATOPA.

OTtcyTcTBHE U3MEHEHUS 1IBETa TEPMOUHIUKATOPOB. B ciyyae U3MEHEHUS 1BeTa
TEPMOMHANKATOPANPOU3BECTH  JEUCTBUS IO
pazmeny 4.3  HacTOSANIUX  METOIUYECKUX
PEKOMEH AN,

Tepmocucremsl BusyanbHslil 0CMOTD. 1 pa3 B kBapran | IIpu oOHapyKeHUU MEXaHUYECKUX

OTcyTcTBHE MEXAaHUYECKUX MTOBPEKICHUM JaTYNKOB. MIOBPEXKICHUN WIM  UCTEYCHUs CpoKa

[IpoBepka CpOKOB  JKCIUlyaTalud  JaTYMKOB B JKCIUTyaTallly ITPOU3BECTH 3aMEHY TaTYUKOB.

COOTBETCTBUU C JOKYMEHTALMEN U3TOTOBUTEIIA.

OtcyrcTBUE WU3MEHEHUS LBETA OIUIABJICHMI,

nedhopmarum.

TermoBu3noOHHAs [IpounsBecTn TEIJIOBU3NOHHYIO nuarHoctuky | He pexe 1 paza B | [1o pe3yapTatam TETJIOBU3UOHHOTO
JIMarHOCTHUKA JKCILTyaTUPYEMOI'O 3IIEKTPOOOOPYIOBAHUS B roJ 00cCIIeIOBaHUS COCTABISAETCS MPOTOKOJL.

COOTBETCTBUM C [6] wuum Jpyroil arTecTOBaHHOM
METOJMKON TETJIOBU3MOHHOMN TMarHOCTUKHU.

[IpoToKONI HOKEH CcOmepKaTh CIETYIONIYIO
UHGOpMAIIHIO:
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TexHuueckue cpeacraa

IIpodunakTuyeckoe MmeponpusiTue

Pexomenayemas
MePHOIMYHOCTh

JeiicTBus IpH 00HAPYKEHUU
HEMCIPABHOCTH

- HaUMEHOBAaHUE U aJpec OpraHU3alMU-
UCTIOJTHUTEIIS,

- HOMEp JMIEH3UW U AaKKpeOuTaluh Ha
MPOBEJICHUE JTAaHHOTO BUIA PabOT C yKa3aHHEM
JaThl BBIJAYM, PETHCTPAIIOHHOTO HOMeEpa,
HAUMEHOBAHHMS OpraHa BBIAABIIETO JIMIICH3UIO U
MIPOBOIMBILIETO aKKpeIUTAaIHIo, Cpoka
JICHCTBHS,

- HOMEp OT4YeTa, HOMEp OJK3eMIUIsipa U JaTy
(cpokm) mpoBeneHus paboTHI;

- HaMMEHOBaHUE O00CIe0BaHHOTO OOBEKTa U

€ro aJipec;

- CHOHCOK HCIOJHHUTEIeH C  yKa3aHHWeM
KBaJTM(DUKAIIHH;

- nepeYeHb CPEICTB HU3MEPCHUH

UCTIOJNIB30BaHHBIX ~ MPH  OOCIEeNOBaHMUU, C
yKa3aHUEM JaThl TIOBEPKH;

- 1enb 00cieioBaHus (OTpeeieHue oXapHOU
OTIaCHOCTH) M 00BEKTHI 00CIenoBanus (yKa3aTh
KaKoe AIIEKTPOOOOPYI0BAHUE 3/IaHus
MOIBEPTajioch 0OCIICIOBAHHIO);

- XapaKTepHCTUKH OOBEKTOB 0OCIEeIOBaHUS
(cocrosiHHe AJIEKTPOOOOPYIOBAHUS,
HaNPsOKEHUE, TOK HATPY3KH U T.11.);

- pe3ynmpTarhl  O0ciemoBaHHsS  (CTEICHb
ne(EKTHOCTH (mo>xapHoit OMacHOCTH),
TEPMOTPaMMbl ¥ COOTBETCTBYIOIIUE UM
doTron3zo0pakeHus, CIUCOK JACPEKTOB TIO
CTEIICHU X IM0KapHOH OMACHOCTH).
CopeprkaHue IpOTOKOIa MOKET JIOMOJIHITHCS B
3aBHCHUMOCTH OT 00CJIelyeMOro 00beKTa.
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TexHuueckue cpeacraa

IIpodunakTuyeckoe MmeponpusiTue

Pexomenayemas
MePHOIMYHOCTh

JeiicTBus IpH 00HAPYKEHUU
HEMCIPABHOCTH

PazBuBmmmecs gedexkrel U gedeKThl  Ha
HAaYaJIbHOW CTaJMHM PA3BUTHUSI PEKOMEHIOBAHO
YCTpaHATh B XOJ€ IUIAHOBOTO OTKJIIOYCHHUS
AJEKTPOOOOPYTOBAHMUSL.

B cnydae oOHapyeHHUS 30HBI C aHOMAaJbHBIM
MOXKApOOMACHBIM TIOBBIIIEHUEM TEMIEPATYPHI
NpoU3BECTH JAecTBUs 1o  pazaeny 4.3
HACTOSIIIMX METOANYECKUX PEKOMEH 1AM,

OKcITyaTHpyeMble
AIIEKTPOIPUOOPHI
JIIEKTPOYCTaHOBOYHBIE
H3ACIUS

BusyanbHerii 0CMOTp ANIEKTPONIPHOOPOB u
AJIEKTPOYCTAHOBOYHBIX  W3ICNUH  (DIEKTPHUUECKUX
PO3ETOK).

He momxHO OBITH nedopmammy Kopiyca, W3MEHEHHS
[[BETa M OIUIABJICHHUs HM3O0JSALUM MPOBOJOB U IIHYPOB
NUTaHUs, CJEeNOB TIeperpeBa (M3MEHEHHs LIBETA)
KOHTAKTOB.

He nomxHO OBITH MOBPEXJIEHUS M30JSLUM MUTAIOIINUX
IIPOBOJIOB U IIHYPOB IMUTAHMUSL.

Po3eTkn HOKHBI OBITH HAAEKHO 3aKPEIUICHBI, HE
JODKHBl  MMETh  OIUIABJIEHUH M MEXaHMYeCKUX
MTOBPEXKICHUM.

IIpoBepka cOOTBETCTBUS MapaMeTPOB IEKTPOIpUOOpa,
yKa3aHHOM B MapKHpPOBKE MapamMeTpaM 3JIEKTPUUECKON
CEeTHU IO HANpPSHKEHUIO U TOKY.

Hcnonb30BaTh  3JIEKTPONPUOOP IO HA3HAYEHUIO B
COOTBETCTBUM C MUHCTPYKLIUEH 110 SKCIUTyaTalllu.

Ilepen kaxabimM
BKJIIOUEHHEM
aneKTponpudopa
U BO BpeMs
JKCIUTyaTaluu

[lpn oOHapy)XeHHMH HEHCIIPABHOCTH BBIBECTH
npruOOp U3 HKCILTyaTaIUH.

[IpousBecTH peMOHT WM 3aMEHY HEHCIIPAaBHOTO
AIEKTPOOOOPYTOBAHMSL.
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3.3. J[eiictBua mnpu  OOHApY)KEHUM  ABAPHUHMHOIO  pexuUMa B
3JIEKTPOOOOPYA0BAHUY

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

[Ipu3Haku aBapuiiHOTO pexxruma padoThl AIEKTPOOOOPYAOBAHMS U ACUCTBUS MIPU

UX 0OHapyXEHUU MPEICTABICHbI B TabulLIE 4.
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Tabmuna 4
[TpusHaku aBapuitHOTO peKrMa pabOThI IEKTPOOOOPYOBAHUS U ICUCTBUS IPU UX OOHAPYKCHHUH
IIpu3Hak aBapuMHHOIO pexKUMa Bo3MoskHas npuunHa Pexomenayemble nelcTBUSA
Cpabotan aBToMaTu4ecKkuil BeIKItoYarenb | KopoTkoe 3aMbIkaHNe B IIETIH. Oram 1.
[Teperpy3ka B uenm. - YCTAHOBUTH KaKOW THII ammapara 3aluThl cpadoTai (aBTOMaTHIECKUN
BBIKJTIOYATENh, YCTPOWCTBO  3amUTHl  AUQPPEpEeHIINaTBHOTO  TOKa,

Cpabotaio YCTPOMCTBO
Qg depeHInaIbLHOTO TOKa

34U ThI

VYTeuka ToKa.

CpaboTtano  yCTpOHCTBO
JyTOBOTO MPO00st (MCKPEHUS)

3alllUThI oT

Hyrosou
npoOo(Tiocie10BaTeIbHBIH,
NapajuleNbHbIM, Ha 3€MJII0) WU
UCKpEHHE.

CpaboTtano  ycTpOHCTBO
nepeHanpsHKeHUS

3alIUThI OoT

[lepenaapl HanpsHKEHUS

YCTPOMCTBO 3alIUTHl OT MEPEHANpPSKEHHsI, YCTPOWCTBO 3alUTBl OT
JIYyroBOro Tpo0os (MCKpeHWs)) WIM 10 KaKOMy KaHally MPOU3O0IILIO
cpabaTpIiBaHMe, €CITU TPUOOP KOMOMHUPOBAHHBIN, T.€. 00BEIUHSAET B ceOe
JBa ¥ 00Jiee TUIIA 3aIUTHL;

- YCTaHOBUTH 0OCTOSTENILCTBA MPU KOTOPHIX MPOU3OIILIO OTKIIOUYEHHE.
Yro mpou3ouuo mpei OTKIYEeHHEM (TOAKIIOYEHHE WM OTKIIOYCHHE
nmoTpeOuTensi, MEpIIaHNE CBETa, aHOMaJIbHAsE paboTa AIEKTPONPUOOPOB U
T.11.)? Kakue Harpy3ku ObUIM MOAKIIOUEHBI U OblIH B padore? Kornma u
CKOJIBKO pa3 cpabaThIBaIH anmapaTsl 3alIUThI?

- TPOBECTH BH3YAIbHBIH OCMOTP 3JIEKTPOOOOPYIOBaHUS (IIHYPHI
MUTaHUS,  PO3ETKH,  BBIKJIIOYATENM, KOHTAaKTHblE  COEIMHEHUS,
COCIMHUTENIbHBIE KOPOOKH, 3JEKTPONpPHOOpPHI) HAa HAJIWYME BHUIUMBIX
MOBPEXKIACHUHM (M3MEHEHUE LBETa WIM OIUIABJICHUE H30JSLUH, CIeIbl
TEPMUYECKOTO BO3JICHCTBHS B pe3ylbTareé KOPOTKOTO 3aMbIKaHU,
HCKPEHHSI, IEPErPy30K);

- €CIIM TpU BHU3YaJbHOM OCMOTPE OOHApYy>KEHBI MOBPEKACHUS, TO

HEOOXOAMMO INPUCTYHNUTh K YCTPAHEHHUIO IPUYMH  BBISBIECHHBIX
IIOBPEXKACHUN u PEMOHTY (3ameHe) IIOBPEXKICHHOTO
AIIEKTPOOOOPYAOBAHUS;

- ©CJIM TIPH BHU3YaJbHOM OCMOTpPE MOBPEXKICHUS HE OOHAPYKEHBI, TO
HEO0OXOIUMO MPEUTH K dTaIry 2.

Oran 2.

[TpoBepuTh HaUICKANTYIO paOOTy armapara 3amuThl.

- 7S YCTPOWCTBA 3alIUTBI OT MEPEHANPSHKEHUS U3MEPUTHh 3HAUYCHUE
HANpPsDKCHUS MUTAroNei cetn. Eciim 3HaUYeHWEe MUTAIONIETr0 HANPSKCHHS
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IIpu3Hak aBapuMHHOIO pexKUMa

Bo3MoskHas npuynHa

Pexomenayemble qeiicTBUS

CeTH BBIXOJUT 3a JIMala30H yCTaBKU ammapaTa (HM)KE HIKHEro mpejaesa
WIM BBIIIE BEPXHEr0), TO MpobieMa B ceTu. Eciau 3HaueHHe MUTAKOIIEero
HanpsDKeHUsl CeTH JIEKHUT B JMara3oHe YCTaBKH, TO amlmapar 3allUThbl
HEUCIPABEH U €ro He0OXOAMMO 3aMEHHUTB;

- JJIs yCTPOMCTBA 3alUThI JU(PepeHIINaTIbHOI0 TOKa B COOTBETCTBUH
co craHgapramu [7, 8] B KOHCTPYKUMHU JOHKHO OBITH MPEAYCMOTPEHO
TECTOBOE YCTPOMCTBO (KHOIKA), KOTOpoe O0OecHeunmBaeT MpOBEPKY
paboTocnocoOHOCTH anmapara. Takxe MO>KHO IIPOBEPUTH
paboTOCIOCOOHOCTh YCTPOWCTBA C IMOMOIIBIO MPUOOPOB MPOBEPKH U
U3MEpEHUs] NapaMeTpoB YCTPOMCTB 3alUTHOrO OTKItO4YeHus. Ecmau
anmapar 3aluThl HEUCIIPaBEeH, €ro HeOOXOMMO 3aMEHHUTb.

- JUIA YCTpOWCTBa 3aIIMTBl OT JyrOBOTO TMPOOOS TPOBEPUTH
paboTOCIOCOOHOCTH ammnapara B COOTBETCTBMM C MHCTPYKLHMEH 3aBoja-
uzroroButens. Hanpumep, ¢ MOMOIIBIO TECTOBOIO  YCTPOMNCTBA,
BXOJISIILIET0 B KOMIUIEKT IOCTaBKM MNpHOOpa, MpH MOMOILM TECTOBOM
KHONKM U T.J. Eciam anmapaT 3amiuTbl HEUCHPABEH, €ro HEeoOXO0IUMO
3aMEHUTb.

- 711 aBTOMAaTHUYECKOI0 BBIKIIIOUYATENSl IPOBEPUTH Pab0TOCIIOCOOHOCTh
MeXaHu3Ma pacleruieHus. B3pecTu aBToMaTHYECKUI BBIKIIIOYATEIb PYKOI
U 1ocie OTKIIoUUTh ero. llpu oTkirodyeHun JOHKEH OBITh CIBILIEH
XapaKTepHBIN IETYOK.

Ecnu annapatbl 37€KTpUUYECKON 3aIMThl MCIPaBHBI, TO HEOOXOIUMO
MepenTH K FTamy 3.

Oran 3.

IIpoBepka nmprcoeIMHEHHBIX HATPY30K (JIEKTPOIIpUOOPOB).

- TPUCOENUHATH K DJEKTPUYECKOM LEenu I00YEepeaHO IO OJHOU
Harpyske, KOHTPOJIHUpPYsl cpadaThIBaHMs allapaToOB 3allUTHI;

- TIpU BBIABICHUM HArpy3KH, BBI3BIBAIOIICH CpabaTbIBaHHME ammapara
3alIUThI, BBIBECTU HATPY3KY U3 SKCILTyaTalllu.

PesynbraTel MpOBEPKH, a TaKXKe BCE MPOBECHHbBIC MPO(PUIAKTHUECKUE
Y PEMOHTHbIE pabOThI IOJIKHBI ObITh 3a()UKCHPOBAHBI B )KypHAJIE.
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IIpu3Hak aBapuMHHOIO pexKUMa

Bo3MoskHas npuynHa

Pexomenayemble qeiicTBUS

TepMOMHIUKATOP U3MEHUI IIBET

[Teperpy3ka uenu.
Iloxoi KOHTAaKT.

- BriBecTu a51eKTpo0OOpYI0BaHUE U3 IKCILTyaTallUu;

- YCTaHOBHUTb OOCTOATENbCTBA, NMPU KOTOPHIX MPOM3OLIET MEperpes
(kakue Harpy3Kku OBLIY TIOJIKJIFOYCHBI M ObUTH B paboTe, MpU BO3ZMOXKHOCTH
M3MEPUTH MPOTEKAIOLINH TOK C IEJIBIO BBISABICHHS MIEPETPY3KN).

- IPOBECTU BU3YaJbHBIH OCMOTpP AJIEKTPOOOOPYIOBAaHUS, HA KOTOPHIH
HAHECEH TEPMOMHJMKATOpP HA HAJIWYUE BUAMMBIX IOBPEKICHUI
(u3MeHeHHe IBeTa WM OIUIABJICHUE W3OJSIUH, CIIEAbl TEPMUYECKOTO
BO3JEHCTBUS B  pe3ylbTaTe KOPOTKOTO 3aMbIKaHHUs, HCKpEHUs,
MEePETPY30K);

- €CIIM TpU BHU3YaJbHOM OCMOTPE OOHapy>KEHbl MOBPEXKACHUS, TO
HEOOXOOUMO MPUCTYNUTh K YCTPAHEHUIO TMPUYMH  BbISBICHHBIX
HOBPEKICHUN u pPEMOHTY (3ameHe) IIOBPEKIECHHOIO
AIEKTPOOOOPYAOBAHUS;

- €ClIi NPH BU3YaJIbHOM OCMOTpPE MOBPEXKACHUS HE OOHApYXKEHbI —
IIPOBECTU OLIEHKY €ro COCTOSHUSI M BBINOJIHUTH HPO(UIAKTUUYECKHE
paboThI;

- YAQJIUTh CTapblii TEPMOUHIANKATOP U HAHECTU HOBBI.

B xypnane yka3zaThb JaTy OOHapy>KeHHMsl MeperpeBa, IpPUUYUHY,
MIpOBEJIeHHbIE PabOThl (PEMOHT, 3aMeHa, MPOPUIAKTHYECKUE padoThl),
JaTy HAHECEHHs HOBOIO TEPMOMHAMKATOPA, COCTOSIHUE HOBOIO
TEPMOUHIMKATOpa (1IBET, IPaIyHpPOBKa U.T.I1.).

[Tomyuyen curxan moxapHOM ONMACHOCTH OT
TEPMOCUCTEMBI

[Teperpy3ka.
Iloxoi KOHTAaKT.

B cnyuae nonyuyeHus curHana o neperpese:

- YCTaHOBHUTb MECTO, /1€ IPOU30LLIO cpadaThIBAaHUE JaTYNKA;

- 3apuUKCHUpPOBAaTh B IKypHaJIE€ BpeMs, MECTO U HAUMEHOBAHUE
3JIEKTPOOOOPYIOBaHHUS, HA KOTOPOM MPOU3OIILIO CpadaThIBAaHUE;

- TPOM3BECTH OCMOTp OOOpYyAOBaHUS, MO MPUYUHE KOTOPOIO
IIPOU301ILIO cpabaThIBAHUE CUCTEMBI;
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IIpu3Hak aBapuMHHOIO pexKUMa

Bo3MoskHas npuynHa

Pexomenayemble qeiicTBUS

- [0 pe3yilbTaTaM OCMOTpPa, B CiIyyac BBISBICHHS HEUCIIPABHOCTH,
NPOBECTH  PEMOHT, TEXHHYECKOE OOCIHy)KHBAaHWEC WM  3aMEHY
3JIEKTPOOOOPYI0BAHM;

- Ipu HeO6XOI[I/IMOCTI/I 3aMCEHUTH JaTUYHUK C COOTBGTCTBYIOHleﬁ OTMETKOH
B JKypHAle.

IIpu [IPOBEIECHUH TEIJIOBU3UOHHON
JTUArHOCTUKM  OOHapy>Xe€H aHOMAaJIbHBIN
HarpeB 3JIEMEHTa IEKTPO00OpyI0BaHUS

Ileperpyska.
II;moxoi KOHTAKT.

[Ipu  oOHapyXeHHMH  aBapHIHOTO  I0>KAPOOIMACHOTO
ANEKTPOOOOpYyIOBaHUE  HEOOXOIUMO  HEMEAJIEHHO
AKCIUTyaTalliu U MPOBECTU PEMOHTHBIC PaOOTHI.

[Tocne yctpaneHus HEMCHPABHOCTEH, MPUBEAIINX K BO3ZHUKHOBEHHUIO
nedexra, pPEKOMEHAYETCS TPOBECTH IMOBTOPHOE TEIJIOBU3MOHHOE
o0cief0BaHNe JAHHOTO OOBEKTA.

Pe3ynbTarhl NOBTOPHOW IMATHOCTUKU 3aHECTHU B IIPOTOKOJI C YKa3aHUEM
MPOBEACHHBIX PEMOHTHO-TIPO(DHIIAKTHIECKUX padoT.

Pexomenayercss ~ mpoBOAMTH BHEIUIAHOBYIO  TEIJIOBU3UOHHYIO
JTUATHOCTUKY OTACJIBHBIX 3JIEMEHTOB JJICKTPOOOOPYJAOBAHHS TOCTE
Ka)XJI0TO UX PEMOHTA UJIU 3aMEHBI.

Pe3ynpTarel BHEIIAHOBOW JMAarHOCTUKH 3aHOCATCS B MPOTOKOJ C
yKa3aHUeM MPUYUHBI 00CTIeI0BaHNS.

nedekra
BBIBCCTHU n3

[Ipu pabore »saexTpuueckoro mnpudopa
HaOJII0/IaeTCsl HEe XapaKTepHBIN IIyM, 3amax
IUIABSILENCS N30SI,

Ilepenane! HanpsHKEHUS.
Hapymenne
JKCILTyaTalUu.
HewncnpaBHocTh
aJIeKTponpudopa

MIpaBHII

OTKITIOYHUTH IAEKTPONPUOOP OT CETH.

OcMoTpeTh NmpubOp Ha HaTWYHE HEUCTPABHOCTEW (OIJIaBICHUE WIIH
MOBPEKIACHUE H3OJSAIUN MHUTAIOINIEro IIHYypa, AedopMalius Kopimyca U
T.0.).

[Ipu oOHapy KeHNUN HEUCTIPABHOCTH BBIBECTH MPUOOP U3 IKCILTYaTaIHH.

[Ipon3BecTr peMOHT WJIH 3aMeHy puoopa.
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3akirouenue

J11st TOBBILIIEHUST YPOBHSI TIO’KapHOM 0€30MacHOCTH 0OBEKTOB JKHIIOTO CEKTOpa U
OOIIIECTBEHHBIX 3IaHU HEOOXOJAMMO TPOBEICHUE MEPONPHUATHNA MO MPOQPUITAKTUKE
MI0’KapOB OT JIEKTPOOOOPYIOBAHUS HA OCHOBE COBPEMEHHBIX BO3MOYKHOCTEH BEICHUS
MOHUTOPHUHTA  COCTOSIHMS ~ TOXapHOW  O€30MacHOCTH,  JKCIUTyaTHPYEMOTO
AJIEKTPOOOOPYIOBAHUSI.

K HUM OTHOCHTCS CHUCTEMaTWYECKU MOHHTOPUHT TOKapHOW O€30macHOCTH
IKCILTyaTHPYEMOTO DJIEKTPOOOOPYIOBAHUS JKUJIBIX W OOIIECTBEHHBIX 3/IaHUN C
IPUMEHEHUEM COBPEMEHHBIX TEXHHYECKUX CPEJCTB, @ MMEHHO TEIUIOBU3MOHHAS
JTUArHOCTHKA, TPUMEHEHNE TEPMOWHIUKATOPOB TS BRISBIICHUS aBapUHHBIX y9aCTKOB
AJIEKTPOYCTAaHOBOK. Takke HEOOXOIMMO BHEAPATh B IIHPOKYIO MPAKTUKY HOBBIC
anmaparThl 3alUThI TEKTPUUIECKUX CETEeH — YCTPONCTB 3alUThI OT IyTOBOT'O IPOOOS U
NepeHAPSKCHHUS.

C 1enp0  TIOBBINICHWS  TMOXKApHOW  0E30MAaCHOCTH  JKCIUTYyaTHPYEMOTO
AEKTPOOOOPYIOBaHMS JKWJIBIX M OOIIECTBEHHBIX 3/aHUW, MPOPUIAKTHICCKUM
OCMOTpPaM JIOJHKHBI TIOJIBEPTaThCS BCE JIEMEHTHI DJIEKTPOYCTaHOBOK.

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

Coderanue HECKOJIBKHX METOJIOB POPUITAKTHKHY MO3BOJISAET OoJiee 3PPEKTUBHO
IIPOBOJIMUTH MPOGUIAKTUKY TOKAPHON 6€301TaCHOCTH JICKTPOOOOPYI0OBAHMS KUJIBIX U
0OI1IECTBEHHBIX 3/ITAHUM.

[IpumeHsisT COBOKYIMHOCTh Pa3IWYHBIX METOJOB MOYKHO IOCTPOUTH CHUCTEMY
MOHUTOPHUHTAa ¥ TPOMOUIAKTHKHA TOKApHOH O€30MacHOCTH 3AKCIUTYyaTHPYEMOTO
AJNIEKTPOOOOPYIOBAHUS, OTPAXKAIONIYI0 COCTOSHHE TMOXKapHOW  0€30MacHOCTH

AJIEKTPOYCTAHOBOK M MO3BOJIIONIYIO OCYIIECTBIISITh €r0 MPO(UITAKTUKY.



34

[Tpunoxenue

Onucanue TeXHUYECKHUX CPEICTB NMpeaynpexaeHus u npopuIakTuKu
MO0KAPOB OT 3JIeKTPO0OOPY10BAHMS

ABTOMaTHYeCKHe BbIKJIYaTen (AB)

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

ABTOMaTHYECKHE BBIKJIFOYATEIN OBIBAIOT C DJICKTPOMArHUTHBIM PacleUTEIeM
3aIIUIIAIONIIAM AJIEKTPUUYSCKYIO IIEIb OT KOPOTKOTO 3aMbIKaHHS 1 KOMOMHUPOBAHHBIM
pacuenuTesieM — KOIJa JOMOJTHUTEIBHO C BJIEKTPOMArHUTHBIM PACIENUTEIEM

MIPUMEHSETCS TEIIOBOM pacleNUTENb, 3alMIIAIOIINNA [ENb OT MEPETPY3KH.

10

WO W e Gn
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1, 2 — BUHTOBBIE KJIEMMBI JJI51 IOJIKJIFOUEHUS;3 - TOJBUKHBIN KOHTAKT; 4 — HEITOIBUKHBII KOHTAKT;
5 - nyroracuTenbHas kKamepa; 6 - THOKHi IPOBOHUK (IPUMEHSIETCS AJIS COSIMHEHHS O IBUYKHBIX
yacTeld aBTOMAaTHMUYECKOI'0 BBIKJIIOYATENs); 7 - KaTyLIKa AJIEKTPOMArHUTHOIO pacuenuTrens; 8§ -
CepICUHHK 3JIEKTPOMArHHTHOTO PAaclenuTeNs; 9 - TEIIoBoil paclenuTens (GuMeramIuyecKas
miactuHa); 10 - MexaHusMm pacuenutens; 11 - pykosTka ynpasnenms; 12 - dukcatop (mns
kperuieHus apromata Ha DIN-peiike); 13 - kopmyc.

Pucynok 1.YcrpoiictBo AB ¢ KOMOMHUPOBaHHBIM paclenuTeIeM
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B cootBerctBuu ¢ TpedoBanusmu riaesl 3.111Y D, CII 256.1325800.2016, CI1
31-110-2003 ObITOBBIC SJEKTPOCETH JOKHBI OBITH 3aIUIIECHBI OT KOPOTKHX
3aMbIKaHUM W meperpy3ku. [loaTomy mjisi 3alIUTHl DJIEKTPONPOBOJKH SKUIIBIX U
OOIIECTBEHHBIX 3[IaHUW CIEAyeT TMPUMEHSITh aBTOMAThl C KOMOWHHUPOBAHHBIM
pacCLEIUTENEM.

B aBTOMaTtHueckoM BBIKJIIOUYATENIE, 3 3AIIUTY LEMH OT KOPOTKUX 3aMbIKaHUI
OTBEUYAECT JICKTPOMArHUTHBIN pacuenuTeb. OH COCTOUT U3 KATYIIKUA C HAXOAALIUMCS
B €€ IEHTPE CEPACYHHKOM, YCTAHOBJIECHHBIM Ha CHEIUAIbHON MpYy>KHUHE.
B HopmampHOM pexume paboThl, TOK, TMPOXOAS MO KATyIIKe CO37aeT
AJIEKTPOMArHUTHOE TOJIe KOTOPOE MPUTATHUBAECT CEPACUYHUK BHYTPh KaTYIIKHU.
Cwibl 3TOr0  SJEKTPOMArHUTHOTO TIOJISI HEJOCTATOYHO YTOOBI MPEOJ0JIETh
COIIPOTHUBJICHUE TMPYXKUHBI, HA KOTOPOM YCTAHOBJIEH cepAeyHUK. [Ipu KOpoTKOM
3aMBIKAHUM TOK B DJJICKTPUUECKOW IIEMM MTHOBEHHO BO3pAacTaeT 10 BEJIMYUHBI B
HECKOJIBKO pa3 TMPEBBIMIAOIICH HOMUHAIBHBIM TOK AB, 3TOT TOK KOPOTKOTO
3aMBIKaHUSI, TTPOXOAS MO KaTYIIKE 3JIEKTPOMArHUTHOTO PACIENUTENST YBEIMYUBACT
3JIEKTPOMAarHUTHOE TOJie BO3JACHCTBYIOIIEE HA CEPJICUYHUK JO0 TaKOW BEITMYMHBI, YTO
€ro CUJIbl BTATUBAHUS XBaTaeT Ha TO YTO OBl IPEOJIOJIETh COMPOTUBIICHHUE NPy KUHBI,
MepeMeniasch BHYTPbh KATYIIKA CEPJACUYHUK Pa3MbIKACT MOJABMKHBIM KOHTAKT
ABTOMATUYECKOTO  BBIKITIOUATENS, OOECTOYMBAsl  I€Mb.  DJIEKTPOMArHUTHBINA
pacuenuTeNb OTKII0UYAET AJIEKTPUUECKYIO LIETh 3a JJOJIU CEKYH/IbI.

3ammTy DJIEKTPUUECKOM Iemu OT TMeperpy3kd o0ecleunBaeT TeIIoBOM
paclenuTesib aBBTOMaTUYECKOTO BBIKJIFOUATEIIS.

[Teperpy3ka MOXET BO3HUKHYTb TP BKIIOYEHUH B CETh AJIEKTPOOOOPYAOBAHUS
00111e¥1 MOIITHOCTBIO MPEBBINIAIONICH JOMYCTUMYIO Harpy3Ky ISl JaHHOW CETH, YTO B
CBOIO Oue€pe/lb MOXKET MPUBECTU K MEPErpeBy MPOBOJIOB Pa3PYLICHUIO H3OJIALINU
3JIEKTPOIPOBOJIKY Y BO3SHUKHOBEHHUIO TTOXKapa.

TennoBoit pacuienuTeNb NpeACTaBisgeT COO0M OMMETAUIMYECKYIO TIACTUHY, T.€.
OH COCTOMT M3 JBYX CHAsSHHBIX IUIACTUH HU3TOTOBJIICHHBIX W3 pPa3HBIX METAJLIOB,
UMEIOIINX Pa3HBIA KO3PPUIIMEHT pacIIupeHus MPU HarpeBe.

[Ipn npoxoxkaeHHH MO OUMETAaUNIMYECKOW IUIACTUHE TOKa IPEBBIIIAIONIETO
HOMUHAJIbHBINA TOK AB miacTuHa HarpeBaeTcsi, Ipu 3TOM OJUH METaJUl pacIIUPIETCS
ObIcTpee JIpyroro. JTO MPUBOJUT K HUCKPUBICHUIO OMMETANTMYECKOW IIJIaCTHUHBI.
[Ipy wWcCKkpuUBIEHHM OHA BO3JECWCTBYET HA MEXAHW3M pPACLENUTENsA, KOTOPBIU

Pa3sMBIKACT HOI[BI/I)KHBII\/'I KOHTAaKT.
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Bpemsi cpabaThiBaHMs TEIJIOBOIO pAacCIENUTENsT 3aBUCUT OT BEIUYUHBI
MPEBBIIICHUS MPOTEKAIOIIETO B LIETIH TOKA HaJl HOMHUHAJIbHBIM TOKOM AB. UeMm Oosbiiie
ATO TMPEBBINICHHE, TeM ObICTpee cpaboTaeT pacIeUTENb.

Toku ycTaBOK aBTOMATHUECKHX BBIKIIIOYATENEH, CIIyXKalux sl 3al[UThl
OT/ICJIbHBIX YYaCTKOB CETH, CIEIyET BHIOMPATh MO BO3MOXHOCTH HAUMEHBIIUMH IO
pacyeTHBIM TOKaM 3THUX YYaCTKOB WJIHM 10 HOMUHAJIBLHBIM TOKaM 3JIEKTPOIIPUEMHHUKOB,
HO Tak, 4TOOBI ammapaThl 3allUThl HE OTKJIIOYAIM SJEKTPOYCTAaHOBKH TpHU
KPaTKOBPEMEHHBIX Teperpy3kax (IyCKOBbIE TOKH, MUKH TEXHOJOTUYECKUX HArPy30K,
TOKH MPU CaMO3aITyCKe U T. II.).

Crnenyer oOpamaTh BHUMaHHE HA MAPKUPOBKY U XapakTepucTuku AB.

B MapkupoBke yka3blBaroTcs:

- MOJIEJIb aBTOMATUYECKOT'O BBIKJIFOYATEIIS;

- HOMUHAJIbHBIN TOK - MAKCUMAIBHBIA TOK 3JIEKTPUUYECKOU CETH, ITPU KOTOPOM
ABTOMATHYECKUM BBIKIIOUATEIIb CIIOCOOCH JUIMTEIBHO paboTaTth 0e3 aBapHMHOTO
oTKItoueHUs 1ienu. CTaHaapTHBIC 3HAYEHUS! HOMUHAJIBHBIX TOKOB aBTOMAaTHUUYECKUX
BBIKJTFOUATEINICH JIJII CETEH KUIIBIX B 00mecTBeHHbIX 3manui: 10, 16, 25, 32, 40, 63 A;

- HOMMHAJIbHOE HaIPSKEHHE - MAKCUMAJIbHOE HAaNpshKEHUE ceTd B BonbTax, Ha
KOTOPOE€ pacCUUTAaH AaBTOMATUYECKUI BBIKIIIOYATENb;

- TIpeneNbHasT OTKITIOYAIOIIasi ClIOCOOHOCTh aBTOMATHYECKOTO BBIKITIOUATENS -
MaKCUMAaJIbHBI TOK KOPOTKOTO 3aMblKaHUsi B AwMIepax, KOTOPBIM crocobeH
OTKJIIOYUTH JTaHHbII AB cOXpaHHB Npu 3TOM CBOIO paboTocnocoOHOCTh. B cimydae
NPEBBIIIEHUS TOKOM KOPOTKOTO 3aMbIKaHUsl 3HAYEHMS YKA3aHHOW NPEAEIbHOM
OTKJIFOYAIOIIEH CIOCOOHOCTH BO3HHMKAET BEPOSTHOCTH OIUIABICHUS TIOJIBUKHBIX
KOHTAakTOB AB u ux mpuBapuBaHus Ipyr K IpyTy, T.€. Bbixojaa AB u3 ctposi.

- XapakTepuCTUKa cpabaTbiBaHUs - ONpEAENSeT auana3oH cpadaTbIBaHMS
aJeKTpoMarHutHoro pacuenurens AB. Xapakrepuctuka cpaOaTbiBaHUSI HMEET
OykBeHHOEe oOOo03HaueHue. JIns 3almuThl  DJIEKTPUYECKHX CETeH JKUJIBIX U

0OIIIeCTBEHHBIX 37aHui Yaile Bcero npuMenstoTces AB ¢ xapakrepuctukamu B, C, D.
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NTorotun

) BM63-1X
~230/400V 50Hz

1- HaumeHoBaHue un cepus
2 - HoMuHanbHoOe HanpsxexHune

3 - Bpema-ToKOBas xapaktepucruka

4 - HoMMHanbHaa yacroTa

5 - HomuHanbHasa oTkaYaLwas cnocobHOCTb
6 - TokoBasa Harpy3ska

Pucynok 2. [Ipumep mapkupoBku AB

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

XapaKTePUCTHKHU cpabaThiBaHUsl B COOTBETCTBUM C [12] mpeacTaBieHsl B Tabuuue S.

Tabmmna 5
Jlnarna3zoHbl TOKOB MTHOBEHHOT'O PACLICIUICHUS
XapakTepucTuKa cpabaThIBaHUsA Juanason
(tun AB)

B Csbie 3 [, 10 5 [, BKIIIOYUTEIBHO

C Cabie 5 [, 10 10 [, BKIFOYUTEIBHO

D Cepie 10 [, 1o 20 [, BKIIOYUTENBHO
I, - HOMUHAIBHBIA TOK AB.

Br1i6op aBTOMATMYECKOTO BBIKIIOYATENSI OCYIIECTBISIETCS MO CIIEAYIOIIUM
napaMeTpaM:

- M0 KOJWYECTBY MONOCOB. OOHO- M IBYXIONIOCHBIE AB mpumeHsroTCS 11
onHO(ha3HOM ceTH, a TPEX- U YeThIpexmoocHbie AB - B TpexdasHoii cetu;

- 10 HOMMHAJIBHOMY HanpspkeHutro. HomuHanbHOe HampsikeHue AB 1oimkHO
ObITH OOJIBIIIE WM PAaBHO HOMHHAJIBHOMY 3HAUYECHHMIO HAINPSDKEHUS 3allUIIAEMON UM
LEIIH;

- M0 XapaKTepUCTUKE cpadaTbiBaHMs. XapaKTepUCTUKY cpabarbiBanus AB

MOJKHO BI)I6paTI> COorJIaCHO Ta6JII/ILIC 5;
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- 110 HOMUHAJIBHOMY TOKY. OTnpeeuTh HEOOX0AUMBIF HOMUHAJIbHBIN TOK AB

MOKHO I10 MOIIIHOCTH HUJIH 110 CCUCHHIO KHNJI KaOeJs.

YcrTpoicTBa 3alIUTHOI0 OTKJIKYeHus AU depenunanbroro toka (YIT)

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

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

N
1 — mm CPCHUMHAIBHBIH el =
(b depe _ 1N V30
TpanchopMaTop TOKA: @
2 — NopOroBbliii JIEMEHT; -l ——
3 — HCMOJIHMTEJIBHBI I [4 16 s V.5 3 ©)|
MEXAHMIM; f /l-[:
4 — Hens TECTHPOBAHMS; T L 1 2
5 — CHUIOBBIE KOHTAKThI; <t - = \
6 —3aAlMTHEI KOHTAKT R o i
LEenH TeCTHPOBAHMA, Igﬂ |
T — kHonka «Tecr»: A 5 =
R — TecTORBIil pe3HcTOp; 2 liN
1, 2, N — knemmbr ¥Y30.  § oo

Pucynox 3. I[Ipunnun pa6otsr YT

Tok yTeyku — 3TO TOK, MPOXOJAIIMM MO HEXKENATeIbHBIM, B HOPMaJbHBIX
YCJOBUSIX IKCIUTyaTallUU, MPOBOSIINAM ITYTSM.

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

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

Ecin mo kakoi-To mpuurHE (MOBPEXKIEHHUE, BIAXHOCTb, TOKONPOBOSLIASL
ObUIb U T.I.) CONPOTUBIEHUE HU3OJISUUU YMEHBIIMJIOCh, Ha KOPIYCE WIH JIPYTUX
TOKOIPOBOSIINX 3JIEMEHTAaX YCTAHOBKU MosiBisieTcs: nmoTeHman. Cam no cedbe Tok
YTEUYKU HE BO3HUKHET, HEOOXOJIUMO CO3/JaTh II€Tb, COCAUHSIOUIYIO JIEKTPUUECKUIMA
npubop ¢ MOTEHLMAJIOM Ha KOpIyce ¢ 3eMJied WIM HEeUTpasbio. 31€Ch BO3MOXKHO
HECKOJIBKO BapHUAHTOB.

B nepBoMm ciydae, KOpmyc 3JIEKTPOYCTaHOBKU, HampuMep, ObITOBOM TEXHUKH,
KACaeTCsl METAJUNIMYECKOTO IMPOBOJHMKA, UMEIOLIETO0 KOHTAaKT C 3emiieil. B Touke
KaCaHMsl 3aMbIKA€TCS LEMNb, U BO3HUKAET TOK YTE€UKU. ECIM KOHTaKT IOCTATOYHO
HAJIeKHBIM, TO CHJIa TOKAa BO3pacTeT A0 Mopora cpabaTbIBaHUS aBTOMATHYECKOTO
BBIKJIIOUaTeNsl B IIUTKE nuTaHus. [Ipu cnaboM KOHTAaKTE MOXET BO3HUKHYTH
VUCKPEHHE, JIOKAJIBHBIA HArpeB TOYKM KacaHWs, YTO IPUBOAUT K OIUIABICHUIO M
JaJdbHEUIIEMY MMOBPEKICHHUIO U30JISLMHU IIPOBOJIOB, BO3TOPAHUIO U TTOXKApY.

B napyrom ciywyae, Kopmyc 3JIEKTPOYCTaHOBKM HE HMEET KOHTaKTa C
3a3€MJICHHBIMM NpPEIMETaMU M caM He 3a3eMieH. lIpu xkacaHuu BHEINHUX NaHelen
YEJI0BEKOM, BOSHUKAET HAarpy3Ka, T.K. TEJIO YEJIOBEKA SABIIAECTCS POBOJIHUKOM, U YEPE3
HEro NPOTEKAET JJIEKTPUYECKUU TOK. [IOCKOJIBKY CONPOTHBIEHME TeEjla 4YeOBEKa
BEJIMKO, CUJIAa TOKA HEJ0CTaTOYHA /ISl CpabaThIBaHHSI aBTOMATUYECKOTO BBIKITHOYATEIIS
B IIIUTKE [MUTAHUSI U YEJIOBEK ITOIYy4aET AJIEKTPOTPABMY BILIOTH JO JIETAIBHOI0 KCXO01A.

Takum o6pazom, YJIT oOecreunmBaeT 3amuTy 4dYeIOBEKa OT IMOPaKCHUS
JJEKTPUYECKUM TOKOM H 3aLIUTY OT ITOXKAPOB.

[Mpunuun aeiictBus YAT cnenyrommii. [Ipu HOpManmbHOM pexkume padOThI
LEMH, KoTJa MOoABUKHbIe KOHTAKThI Y /[T 3aMKHYTBI, IpsIMOii TOK OT (pa3HOTO MpoBOIa

npoxoaut yepe3 maruutonposoa YT, 3aTem depe3 Harpys3ky, B KauecTBe KOTOPOM
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BBICTYTIAIOT, MOJKIIOUEHHBIE 3JIEKTPONOTPEOUTENHN U BO3BpAIIAeTCsl OOpPaTHO B CETh
10 HYJIEBOMY IIPOBOJIHUKY, TaK e yepe3 maruuronposon YT, npu 3ToM BenuunHa
00paTHOro TOKa paBHa BEJIMYUHE MPSMOTO TOKA.

[Ipssmont Tok mpoxoas yepe3 MaruuTonpoBod YT co3maer B HEM MarHUTHBIN
IIOTOK, B CBOIO 04Yepe]Ib OOpaTHBINA TOK TaK ke CO3/1a€T B MArHUTOMPOBOAE MarHUTHBIM
MIOTOK TaKOM K€ BEJIMYMHBI, HO TAK KaK HAIPAaBJIEHUE TOKOB IIPOTHUBOIOJIOKHO, TO U
CO37aBa€Mbl€ MMU MarHMTHBIC ITOTOKH MPOTUBOIIOJIOXKHBI, T.€. MATHUTHBIE MOTOKH
HaIIpaBJICHbI BCTPEYHO 110 OTHOLIEHUIO IPYT K APYTY U COOTBETCTBEHHO, IIPU PaBHBIX
3HAYEHUSIX MPSIMOTO U OOPATHOTO TOKOB, YPaBHOBEIINBAIOT APYT APYyTra, B pe3ybTaTe
Yero CyMMAapHBIM MAarHWUTHBIM TOTOK B MarHUTONPOBOJE PAaBEH HyNIO. Tak Kak
CyMMapHbIi MarHUTHBIA MOTOK B MAarHUTONPOBOJE OTCYTCTBYET (paBEH HYJIO), BO
BTOPUYHONM OOMOTKE TOK HE WHAYKTUpyeTcs. [loAaBM)KHBIE KOHTAKThl 3aMKHYTHI,
3JIEKTpUYECKas LIeTlb BKJIIOUYEHA U HAXOJUTCS B HOPMAJIbHOM PEKUME pabOThI.

Ecnu B 0qHOM M3 271€EMEHTOB AJIEKTPUYECKON LIENIM BOZHUKAET yTEYKA TOKA, TO
4acCTh ANEKTPUUECKOT0 TOKAa HAUMHAET IPOTEKATH 10 HEXKENATEIBHOMY MTPOBOIALIEMY
nytd. [Ipm 3TOM, 4YacTh TOKa 3JIEKTPUUYECKOM IenH, MOCTymnaromas OT (a3HOro
OpoBoja HE OyJIeT BO3BpalllaThbCs B CETh, a MPOXOJAS 10 HEXKEIATeIbHOMY
OpoBOAsLIeMYy IMyTH OyneT yxoauTh B 3emito. CrenoBaTenbHO, OOpaTHBIM TOK,
KOTOpBIN OyAeT BO3Bpamathcs B ceTh uepe3 marHutonpoBon YT mo HymeBomy
IPOBOY, OyJET MEHbIIE MPSIMOIr0 TOKA, NOCTYIAIOIIET0 B CETh, COOTBETCTBEHHO H
BEJMYMHA MPSMOTO MAarHUTHOTO TIOTOKA CTaHET OoJibllleé BEIUMYHMHBI OOPATHOIO
MarHUTHOIO IIOTOKA, B pe3yibTaTe 4ero B Marauronposoje YT cymmapHsbiid
MarHUTHBIN MOTOK YK€ He OyJeT paBeH HYJIIO.

Bo3sHukmmi cyMMapHbIii MarHUTHBIN IIOTOK MHAYKTHPYET dJIEKTPUUECKUNA TOK
BO BTOPUYHON OOMOTKE, KOTOpBIM MPOXOAS 4Yepe3 MarHUTONIEKTPUUECKOE pelle
IPUBOJUT €ro B paboTy, a OHO, B CBOIO OY€PElb, PA3MBIKAET MOJBUKHbBIE KOHTAKTHI
OTKJIFOYasi JIEKTPUUYECKYIO LIETIb.

VYCTpoiCTBO 3alllUTHOTO OTKIOYEeHHs Aud@epeHIuanibHOro TOoKa HMEET B
obuxone W JApyrue Ha3BaHWs, HampuMmep, IudPepeHINATbHBINA BBIKIIOYATENb,
ABTOMATUYECKUU BBIKIIIOYATENb TU(DPEPEHIHATBHOIO TOKA, YCTPOUCTBO 3aIMTHOIO
OTKJII0YeHUs. Takke B pa3IuyHbIX JOKYMEHTaX BCTPEUAIOTCs pa3Hble a00peBUATYpPHI
naHHoro ycrpoicrtsa, Hanpumep, ABAT B 'OCT IEC 61009-1-2020, BAT B I'OCT
IEC 61008-1-2020; VAT B CII 256.1325800.2016; Y30 B IIY3 u CII 31-110-2003.
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OcHoBHbIMM XapakTepuctukamu Y T sBistores:

- tun. B 3manusax moryt npumenarsca YT tuna «Ay», pearupyroniue Kak Ha
NIEpEMEHHbIC, TaK U Ha MyJIbCUPYIOIIUE TOKA YTEUKH, Wi Thna «ACy», pearupyrouiue
TOJBKO HA MEPEMEHHBIC TOKM yTE€YKHU. VICTOUHMKOM MyJIbCUPYIOLIETO TOKA YTEUKH
MOTYT SBJSATBCS CTUPAJIbHBIE MAIIMHBI C PETYIATOPAMHU CKOPOCTH, PETYIUPYEMBIC
HMCTOYHHMKHU CBETA, IEPCOHATIbHBIE KOMITBIOTEPHI U JIP.

- HOMHUHQJIBHBIM TOK - MaKCUMaJIbHBIM TOK Tpu kKoTopoM YT cmoco6HO
JUTUTENILHO paboTaTh, HE TEPsisi CBOIO paboTocnocoOHOCTh. CTaHAapTHRIMU, HanboOJIee
4aCcTO MCIOJb3yEMBIMU 3HAYCHHUSIMM HOMHMHAJIbHBIX TOKOB Y /[T, ucmonp3yembix B
AJIEKTPOYCTAaHOBKAX KUJIbIX U OOIIECTBEHHBIX 37aHui sBisitores: 10, 16, 25, 32, 40,
63A;

- nuddepeHInATbHBIM TOK - MUHUMAJIBHBIM TOK yT€4KH, Ipu KoTopoM YT
MPOU3BEET OTKIIOYCHHUE AIEKTprUeckoit renu. JuddepeHmanbHblii TOK — 3TO 0JIHA
13 TJIaBHBIX xapakrepuctuk Y AT;

- HOMUHAJIbHOE HaNpsKeHHE — HanpsbkeHue cetu pu kotopom YT criocoOHO
JUTUTEBHO paboTaTh, HE TP CBOIO PAOOTOCTIOCOOHOCTH;

- PO TOKA - IOCTOSIHHBIN WJIN IEPEMEHHBIN;

- YCIIOBHBIM TOK KOPOTKOI'O 3aMBIKaHUsI — TOK KOTOPBIN KPATKOBPEMEHHO MOXKET
BeIIepkaTh YJIT 1o MOoMeHTa moka He cpaboTaeT aBTOMATHYCCKHUU BBIKJIIOYATEb,
YCTAHOBJIEHHBIN JIJIS 3aIIUTHI LIEMTA OT KOPOTKOTO 3aMBbIKAHHUSI.

Bri6op VT npouszBoAUTCS 1O CAEAYIONTUM KPUTEPUSIM:

- 110 HOMUHAJIbHOMY HAIPSKEHUIO U TUMY ceTh. HOMUHANbHOE HaIpsKEeHHE
YT nomxHO OBITH OOJIBIIE MO0 PABHO HOMUHAIBLHOMY HAMPSHKEHUIO 3alUIIAeMOM
uM neru. J[ns ogHO(dazHoit cetn Tpedyercs nByxmnomtocHoe YT, mist tpexdaszHoit
CETH — YETBIPEXIIOIIOCHOE;

- 110 HOMUHAJIbHOMY TOKY. CornacHo I1Y D ucnons3oBanue YT B rpynnoBbix
JUHUSAX, HE HMMEIONIMX 3alIUThl OT CBEPXTOKA, 0€3 MOMOJHUTEIHHOTO arrapara,
00ecTIeYnBarOIIETo ATy 3aIMUTY He Jomyckaercs. M3 atoro cienyer, uro nepen YT
JOJKEH CTOSITh aBTOMATHYECKUU BBIKITIOUATENh WA JPYroW ammapar ¢ (QyHKIHEH
3aIIUTHI OT CBEPXTOKA, IO TOKY KOTOPOTO HEOOXOAUMO BHIOMPATh HOMUHAJIBHBIN TOK
YAT. Ilpu stom HOMmuHaimbHbIH TOK YT pomkeH ObITh Oosbile JUOO paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJICHHOI'O /IO HETO amnmnapara 3aiuuThl (aBTOMAaTUYECKOIO

BBIKJTIOUATES WIIM JIPYTOTo anmnapara ¢ GyHKIMEH 3alUThl OT CBEPXTOKA);


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/

42

- mo  guddepenuuanbHoMy — Toky.  CTaHmapTHBIMM  BEJIMYHMHAMH
muddepennmanproro tToka YT sBusrorcsa: 6, 10, 30, 100, 300, S00mA. VT c
muddepennanbapiM TokoM 100, 300 u 500 MA npUMEHSIOTCS JUIS 3aIUTHI OT
oXkapoB, ¢ auddepeHnuaIbHbIMU TOKaMu 6, 10, 30 MA - 17151 3aIIATHI OT OPAKCHHS

YCJIIOBCKA JJICKTPUICCKHUM TOKOM.

cepus Npoun3BoAUTENb

HOMUHaNbHbBIA TOK -‘/

B111-63 ‘

HanpsxXeHue 50 A p
\;gsos- 50ru cxema

_—.‘___, an 30 MA J NOAKNIOYEHWUA
auddepeHUmansHbli 0603Haqum;|

TOK
so@ .

YCNOBHBIA TOK KB/ e
.? :

Tvn ¥30
KHonka «TECT» TeMnepaTypHblid AnanasoH
(cTaHgapTHas ot -25 go +40)

! nepeMeHHoro Toka

14 Tun A - ANA NynbCUpPYIOLWEero

1d a
/\\/\ Tun AC E - ANSi CMHYCOMAANLHOTO

m NOCTOSIHHOrO TOKa (M ANA CMHYCOMAanb-
e HOro NEpPeMeHHOro ToKa)
184 Tun B - ANSA NOCTOAHHOIO ToKa (M
‘ R S ONs CUHYCOMAANBHOIO NEePeMeHHoro
——n TOKa WU ANA NYALCUPYOWEro NOCTOAH-

HOro TOKa)

Pucynox 5. Mapkuposka YT

[Tpumensiempie THNBl YT QyHKIIMOHATEHO MOKHBI TIPEIyCMaTPUBAThH
BO3MOKHOCTh MPOBEPKU UX paboTocnocoOHocTH, npoBepka Y T (TectupoBanue) st
KUIbIX OOBEKTOB JOJIKHA IIPOBOJUTHCS HE PEXKE OJHOTO paza B TPU MECALd, O YEM
JIOJI’KHA OBITh 3aMKCh B MHCTPYKIIMH 110 SKCILTyaTalliy NPeanpUsSTUS-U3TOTOBUTEIIA.

YceranoBka YT, pelcTByromuMx Ha OTKJIOYEHUE, 3alperaercs Juis
AIEKTPONPUEMHUKOB, OTKJIIOYEHHE KOTOPhIX MOXET TMPUBECTH K OMAaCHBIM
IOCJIEACTBUAM: CO3JAaHHUI0 HEMOCPEACTBEHHOW yIrpoO3bl Ui JKU3HM JIFOJEH,

BO3HUKHOBCHHIO B3PLIBOB, ITOKAPOB U T.II.
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JIns caHUTapHO-TEXHUYECKUX KAaOWH, BaHHBIX U JYIIEBBIX PEKOMEHAYETCS
ycraHaBiauBath Y T ¢ HoMuHaIbHBIM TU(hepeHIInaIbHBIM OTKIIOYAOIIIM TOKOM 10
10 MA, eciiu 1711 HUX BbIJIEJIEHA OTAEJbHAS JTUHUS, B OCTAIBHBIX CITy4asiX, HAIPUMED,
Ipu NPUMEHEHUU OJHOW JMHUM JJISI CAHUTAPHO-TEXHUYECKOW KaOWHBI, KyXHH M
Kopuaopa, ciuenyer unpumeHsaTs YT ¢ HomuHanbHbIM Au(depeHIuanbHbIM
OTKJIFOYAIOIIUM TOKOM 110 30 MA.

Jns onHokBapTupHbIX g0oMOB YJIT ¢ HoMuHanpHBIM auddepeHInaIbHbIM
OTKJIFOYaroIUM TOKOM 10 30 MA peKOMEHAyeTCs MPeyCMaTPUBATh JIJIsl TPYIIIOBBIX
JUHUNA, TUTAOMIMX IITENCENbHbIE PO3ETKHM BHYTPU JOMa, BKJIIOYAsl TOJBAJIbI,
BCTPOEHHBIE U MPUCTPOCHHBIC Tapakd, a TaKKe B TPYNIOBBIX CETAX, MUTAIOUIUX
BaHHbIC KOMHATHI, AYIIIEBbIC U CAyHBI. [{JIs1 yCTaHABIUBAEMBIX CHAPYKH IITENICETbHBIX
po3erok ycranoBka YT ¢ HomuHanbHBIM JuddepeHnanbHbIM  OTKIIOYAOIINM
ToKoM 710 30 MA 00s13aTemnbHa.

B 3manumsix moryt npumenstbess Y30 Tuna «Ay, pearupyroiime Kak Ha
IIEPEMEHHBIE, TAK U HA ITyJILCUPYIOLIME TOKU OBPEXKACHUN, Wi «ACy», pearupyromume
TOJIbKO Ha MEPEMEHHBIC TOKU YTEUKH.

Kax Buano u3 xonctpykuuu YT (ecnu peub maer HE 0 KOMOMHHUPOBAHHOM
YCTPONCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB M MpHU JIOO0M cCXeMe €ro
MONKJIIOYCHHUS  JOJDKHA  OBITh  MPEaycMOTpeHa  oOsi3aTenbHas  yCTaHOBKA
aBTOMAaTHUYECKOT'O BBIKJIIOYATES, A1 3alllUThI, Kak camou ceTu, Tak u Y [T oT TokoB
MEePETPy3KN U KOPOTKOTO 3aMbIKAHUS.

Taxke HeoOxoauma mnepuoaUuecKas IpoBepka pabotocnocodHoctn YT.
Crangapramu [7, 8] ycTaHOBJIEHO TpeOOBaHWE MO HAJUYHMIO YCTPOMCTBA MPOBEPKHU
paborocniocoonocT YIT (kHomkwm). [IpoBepka paboTOCTIOCOOHOCTH OCYIIECTBITSIETCS
HaxxatneMm KHONKU «TECT». Ilpu ee Haxkatnu B YT UCKYyCCTBEHHO CO3[1a€TCSI TOK

YTEUYKH, YTO JOJDKHO IPUBECTU K OTKIHOUeHUI0 Y JIT.

YcrpoiicTBa 3alIUTHI OT AYroBOro npo6osi uiu uckpenus (Y3 /111)
JlyroBoii mpoOOW WM HMCKPEHHE — OJUH U3 aBAPUUHBIX MOXKapPOOMACHBIX
PEKHUMOB B JJIEKTPOCETSX.
B otnnuune oT KOpOTKUX 3aMbIKaHUN, BOSHUKAIOLIUN MPU UCKPOBBIX U JYTOBBIX
pa3psax TOK, OrPAaHUYMBAETCS CONPOTHBJIEHUEM HArpy3kd, Ha KOTOPBIA HE
pearupyroT aBTOMAaTHYECKHE BBIKIIIOYATENN, HO 332 CYET JJIUTEIIbHOTO BPEMEHU €ro

IMPOTCKAaHUA, MOXKCT IMIPOUCXOJNUTHh BOCINIAMCHCHHUC U30JIALIUMU IIPOBOJA.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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OnHolt M3 TJIABHBIX MPUYUH HUCKPEHUS SBISETCS OOJBIIOE MEPEXOTHOE
conpotusieHue (bIIC), B o0uxoie Ha3pIBaEMOE TAKXKE «IIJIOXUM KOHTakTom». [lpu
BIIC Ha nepexoie 2JIeKTPUIECKOro TOKa ¢ OJTHOT0 IPOBOJHUKA Ha IPYTroi 00pa3yeTcs
MOCJICIOBATENbHAS WA MapajulesibHas AJIEKTPUYECKasl 1yra MEXIAy MPOBOJAMU WIIH
KOHTaKTaMH.

BIIC yacto Bo3HUKAET BCAEACTBUE Ne(PEKTOB U MOBPEKICHUM, MPOU30IIEIITHX
IpH dKCIuTyaTauuu oobopynoBanus. Hampumep:

- TIOBPEXKICHUS M30JSAIMU Kabelsi TBO3IMHU, ITypyHaMu, 3aKUMaMHi WIW TIPU
MEXaHUYECKOM BO3JACHUCTBUM APYTMMU IPEAMETAMU;

- IOBPEXKICHUS U30JIALNY KaOenel rpbl3yHaMu U JJOMAITHUMHU KUBOTHBIMU;

- U3JI0M Kabens (MpoBojia) MpHU U3rudax Uiv MPHU MOCTOSHHBIX MEXaHUUYECKUX
BO3JICHCTBUSIX;

- CTapEeHUE W3O0JISILUM, MOBPEXKIAECHUS OT BO3LAECHUCTBUS TEMIIEPATYphl, BJArd,
JIPYTUX pa3pymarommx GakTopoB;

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

B moBpexnéHHON >Xuiie BO3HUKACT MaJIbId 3a30p, MpOOMBAaeMbIi pabodnm
HAMPsHKEHUEM, TTO3TOMY TOK 110 TAKOMY KaOEeJ0 MPOJI0JDKAET MPOTEKaTh, U OCTAETCS
OJMM30K K HOMUHAJILHOMY 3HAYCHHIO, a 3HAYNUT, aBTOMATHYECKUN BBHIKIIOYATEIh HA

HEro HE pearupyer.

cINe ) LY 1)

Ocnabinentni MEXAHMUBECHOE MepenasneHHei HenoaHoweHHe

HOHTAKT NOBPERIeHHE rafens HKOHTAKT
wabena

55 &

Aedext MospexgeHne MexaHuueckoe MNospemxaeHue CrpyTHa meab v
wabens PRI 3YHAMMH NOBPEMOeHKWE HAK CTapeHKe ANKMMHHER
HIONALMM MI0ARLMIH

e

Pucynox 6. Bo3amokHbIe TPUUUHBI UCKPEHUS B AJIEKTPOIIPOBOIKE
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B 3a3ope BO3HUKaeT AYroBOM paspsl, CONPOBOXKIAIOIIMKWCSI HWHTEHCUBHBIM
BBIJICJICHUEM TEIlIa, YTO MPUBOJIUT K JAIbHEUIIIEMY pa3pylISHUIO U30JISIIUNA KaOes 1
€ro BO3TOPaHMUI0.

[Tpu GoabIIIOM TTEPEX0THOM CONIPOTHBICHUH BO3HUKAET MPOIECC ITUKINISCKOTO
0o0pa3oBaHUsI U Tall€HUS OJJICKTPUUECKON JIyr'¥, TMPOUCXOAUT 3HAYUTEIHLHOE U
JUTATEIBHOE BBIJEICHUE TEIUIOBOW dHEPTUU. BO3HUKAIOT IJIMTEIIbHBIE U YCTOMYHUBBIC
TEIJIOBbIE PEKUMBI PAOOTHI SJIEKTPUUECKUX IIenei, BCICACTBUE YETrO MPOUCXOIUT
paspylieHue U30JISIIIUY 1 3aIIUTHBIX 000JI0YEK, a TakK)Ke MOCIIEIYIOIIee BO3rOpaHHue.

[Io mexaHW3My BO3HUKHOBEHUS, PA3JIWYaOT MOCJIEAOBATEIbHBIN JyrOBOU

poOoi, mapasuiesibHbIN T1yroBoil mpoOoi U AyroBoi MpooOoii Ha 3eMITIO.

L (nuHua)
HATPY3KA
N (HenTpanb) [
|
|
PE (3a3zemneHune) "

Pucynok 7. MexaHn3M BO3HUKHOBEHUS TYTOBBIX TPOOOEB

[Ton mocnegoBaTeIbHBIM JYTOBBIM MPOOOEM TMOHUMAETCS AJICKTPUUYECKUI
npo0oil M30MK (UM BO3AYLIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpysky nenw, 3ammmaemon Y3JIII. TlocnegoBatenbHblit 1yroBoit mpoOoii
BO3HUKAET, IPEK/E BCETO, B PE3YJIbTATE ITOBPEKACHUS ITPOBOIA UIU OTEPU KOHTAKTA
B IOCJIEIOBATEILHOCTH C HArpy3kou. B 3TuX ciaydasix, BeIMYWHA TOKA MEHBIIE, YEM
pabounii  TOK, W  aBTOMATHMYECKHE  BBIKJIIOYATEIM WA  BBIKJIIOYATENU
g depeHnanbHOTO TOKa HEe CIIOCOOHBI OMPENEINTh HEUCITPABHOCTh M OTKJIIOYUTH
3alMIIAEMYIO LIETIb.

[TapannensHBI AYroBOM MpoOOii - 3TO MPOOOH, TPH KOTOPOM TOK MPOTEKAET
MEXJy AaKTHUBHBIMU MPOBOJHUKAMH, TMapauiesibHO 1enu Harpy3ku. I[IpoGoit
COTIPOBOJK/IACTCS TOSBJICHUEM DJIEKTPUUECKON YT, CIIOCOOCTBYIOIIEH 3aMBbIKAHUIO

IMPOBOJHUKOB. Bennuuna Toka IIpyu MnapajiICJIbHOM HpO60€ OIIPCACIIACTCA ITOJIHBIM
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COINPOTUBIICHUEM LIENUA. B 3aBUCUMOCTH OT TOr0, KAKOM HOMHUHAJIBHBIM TOK UMEET
ABTOMATUYECKUU BBIKJIIOYATEINb, MPOUCXOIUT (WM HE MPOUCXOAMT) OTKIIOUECHHE
nenu. [lpu 3arpyOneHHON ycTaBKe TOKa CpalaThIBaHUS aBTOMAaTUYECKOTO
BBIKJIFOYATEJS] OTKIIOUEHHE LIEMU TPOUCXOUT C 3a/ICPIKKOM.

JlyroBoii npo6oii Ha 3eMJTt0 — 3TO TPOOOH, TPU KOTOPOM TOK IIPOTEKAET MEKTY
AKTUBHBIM IIPOBOJIHMKOM U 3eMJIe B pe3ysibTaTe 3aMblkaHus (ha3HOTO IPOBOIHUKA Ha
3€MJIIO WJIM HA 3JIEMEHT BJIEKTPUYECKHU CBSI3aHHBIN C 3eMJIEH.

YcrpolicTBo 3auThl OT AyroBoro mpobdos (Y3/II1) — HOBBIN KiIacc ammapaToB
3alUThl 3JEKTPUUYECKON CETH, MpPEIHA3HAYEHHbIA, B OTJIMYHME OT APYTUX BHUIOB
AJIEKTPUUYECKUX 3alIUT, UCKIIOYUTEIBHO IJIA MPEIyNnpekaACHUsT U MpeAoTBpaIleHUs
M0’KapoB, BO3HUKAIOIINX U3-3a TyTOBOTO MPo00s (MCKpEeHUS).

HekotopsiMu pa3paboTuMKamMu ATUX H3ICIUA MPUMEHSETCS TakKe TEPMUH

«YCTPOMCTBO 3alIUThI OT UCKpeHus» (Y3Hc).

63A YXNn4
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Pucynok 8. [Ipumepbl yCTpOMCTB 3aIUTHI OT AYTOBOTO MPOOOS pa3IMUHBIX
IIPOU3BOIUTEIIEH
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Y311 HOCUT UCKITFOYUTENBHO IPOTUBOMNOKAPHOE Ha3HAYEHNE.

OcHoBHoM  3amauet  Y3JIII  sBnseTrcss  CBOEBPEMEHHO  PacClO3HATh
BO3HMKHOBEHHE  II0KAPOOMACHOIO  HMCKPEHUS W OTKIIOYUTH  3allMIIAEMYIO
IIEKTPUYECKYIO 1IETb.

VY3I1 cKOHCTpyMpPOBaHO TaK, YTOOBI OMPEACIUTh MOSBICHHUE JIyTOBOTO
(MCKpOBOIo) paspsiia U IpepBaThb KOHTYp €HI€ Mepej] TeM, KaK SHEpPrusi B MecTe
HEUCIIPAaBHOCTH JIOCTUTHET 3HAYCHMI, BEAYIIMX K BOSHUKHOBEHMIO 10Kapa.

VY3JII obecrneurBaeT aBTOMATUYECKYIO JIHMATHOCTUKY KOHTPOJIUPYEMOM
AIIEKTPUYECKON IIeMH W MPU BO3HUKHOBEHUHM HCKPEHUS OTKIOYaeT €€ OT oOmein
IUTAIOIIEN CETH.

Takum oOpazoM, 1elib TPUMEHEHUSI 3TUX YCTPOMCTB — 3TO MPEAYNPExKACHUE
II0’KapOB, BO3ZHMKAIOIIMX B IOMELIEHUAX, 3JaHUAX U COOPYXKEHUSAX IO IPUYHUHE
HEUCHPABHOCTH 3JIEKTPOOOOPYIOBaHUS, MPOSIBIAIOMIENHCS B BUAE AYTrOBOro Ipoodos
(uckpeHus).

boapmmmacTBOo  Y3/III  MCHONB3yIOT CXOKHME MPUHLMIBI  OOHAPYKEHUS
II0KapOONIaCHOI0 MWCKPEHUS B CETU. YCTPOMCTBO AHAIU3UPYET COBOKYIHOCTH
[IapaMETPOB TOKA W HAIIPSDKEHUS CETH, XapaKTEPHBIX Il MCKPEHMS: BEIMYUHY,
(dopMy, NOISAPHOCTD, MPOIOJKUTEIILHOCTh U TEMII CJIEJOBAHMS CKAUKOB. DTU CKaYKU
U 1aoT uHpopManui, o0padaTeiBaeMy0 MOAYJIEM OOpaOOTKH CHTHAJIOB B COCTaBE
Y3 I1. Bennunza noay4eHHOTrO CUTHAJIA CPABHUBAETCS C 3aJaHHBIM 3HAYEHUEM U [IPU
KQKJIOM TPEBBIIIEHUH 3TOr0 3HAYEHUs TNOJAETCS HWMIIYJIbC PETUCTPUPYEMBIM
HakonureneM. IIpn NOCTHKEHHHM B HAKONMTEJNE YCTAHOBJIEHHOIO YHMCIIA UMITYJICOB
33JJaHHOTO YpPOBHS MOAPsT (OPMHUPYETCS CHUTHAN, OTKIIIOYAIOUIUH 3alluiiaeMyo
JVHUIO.

Baxnout xapakrepuctukon Y3/II, sABnseTcs mOMEXO03allUINIEHHOCTh, T.€.
OTCYTCTBUE HEXKEJATENbHBIX (JIOKHBIX) cpabaThlBAHUN TpU  BKJIIOYEHUU B
3aIUIIAEMYIO LIENb PA3JINYHBIX 3JIEKTPOIIPUOOPOB, HAIIPUMED, NbUIECOCA, UCTOUHUKA
NUTAaHUS C OJJIEKTPOHHOM KOMMYTALMEH, JBUTaTeNlsd KOHJAEHCATOPHOIO IIycKa,
AIIEKTPOHHBIX PETYJIATOPOB (TUPUCTOPHOTO THUIIA) CUJIBI CBETA, (IIYyOPECUEHTHBIX U
TJIOT€HOBBIX JIAMII, @ TAaK)K€ «HOPMAJbHO MCKPSIIMX» PYUYHBIX 3JIEKTPOOBITOBBIX
UHCTPYMEHTOB C JBUTATENISIMU KOJJIEKTOPHOTO THUIIA UCKPEHHE B KOTOPBIX SIBIIAETCS
JOITYCTUMBIM, HAIIPUMEP APEJlb.

CTOUT OTMETUTB, YTO OTAEIBHBIE AJIEKTPUYECKUE YCTPOMCTBA CAMH MOTYT

TCHCPHUPOBATb BBICOKOYACTOTHBIC H CPCAHCYACTOTHBLIC IIOMCXH, KOTOPBIC 6y,Z[YT
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pacno3HaBatbesi Y3JIII kak wucTouyHMK wuckpenus. Hampumep, TUpHUCTOpHBIE
perynsiTopel ¢ (a3oBbIM yIIpaBieHUEM 0€3 MOMEXOMOAABISIIONUX (UIBTPOB;
pa3IMYHbIE YCTPOUCTBA, T€HEPHUPYIOIINE BHICOKOYACTOTHBIE MMOMEXHU MOBBIIIEHHOIO
YPOBHSI, CYIIECTBEHHO MPEBBIIIAIONIME HOPMBI Ha moMexoamuccuro. [lpu Hamuuuun
MEePEYUCIICHHBIX YCTPOICTB, MPUXOAUTCS JIMOO OTKa3bIBaThCs OT puMeHeHus Y3111,
yBEJIMYMBAsi PUCKM BO3TOpaHUN OT HCKpeHus, Jubo oTkiatouath Y3/III Ha Bpems
UCIIOJIb30BaHUsl YCTPOMCTB, SBIISIIOLIMXCA TIE€HEPATOpaMU BBICOKOYACTOTHBIX H
CpeAHEYaCTOTHBIX MTOMEX.

OcHoBHBIMH XapakTepuctukamu Y3111 aBistoTcs:

- HOMHUHAQJBHBIM TOK - MaKCUMalbHBIM TOK mpu kKotopoM Y3/II crnocobHo
JUTUTEIBHO padoTaTh, HE TEPSIS CBOIO Pa0OTOCTIOCOOHOCTh. B OCHOBHOM BBINTYCKAIOTCS
B IIITH MOAU(UKAIMAX, B 3aBUCIMOCTH OT HOMHHAJILHOTO TOKa: 16, 25, 32, 40, 63A;

- HOMHUHAJBbHOE HANpSHKEHUE — HaIpshKeHHe ceTu mpu kotopom Y3JIII
CIIOCOOHO JITUTEIBLHO Pab0TaTh, HE TEPSS CBOIO pabOTOCIIOCOOHOCTB;

- YCJIOBHBIN TOK KOPOTKOTO 3aMbIKAHUS - TOK KOTOPBIA KPATKOBPEMEHHO MOXKET
BhIZIepkaTh Y3/II1 10 MOMeHTa moka He cpadoTaeT aBTOMAaTUUECKUN BBIKJIFOYATEb,

YCTaHOBHGHHBIﬁ AJIA 3allIUTBI HCIIXM OT KOPOTKOI'O 3aMbIKAHUA.

1 ¥3/in63-1 /4
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1 — U3roTOBUTEND; 2 — MOJIETh; 3 — HOMUHAIBHOE HAMPSDKEHUE; 4 — 4aCTOTa; S — HOMHUHAIBHBIN
TOK; 6 — YCJIOBHBIM TOK KOPOTKOTO 3aMbIKaHUs; 7 — CXeMa MOJIKIIOUYEeHHS; 8 — cXemMa UHAUKALUU
COCTOSIHUSI Tpudopa

Pucynoxk 9. IIpumep mapkupoBku Y311



49

Bou16op Y31 npon3BoauTCs O CAEAYIOMIMM KPUTEPUSIM:

- 10 HOMUHaJIbHOMY Hanpsikenuto. HomunanbHoe Hanpspkenue Y 31T qomkHO
OBITH OOJIBIIE JIMOO PAaBHO HOMUHAJIBHOMY HANPSDKCHUIO 3aIUIIIAEMON UM IICTIH;

- 10 HOMHHaIbHOMY TOKY. Y3/III He 3amumiaer 3JeKTPUYECKYIO CETh OT
MEepErpy3Ku U TOKOB KOPOTKOro 3ambikanud. [loatomy nepen Y311 nommken cTosTh
ABTOMATUYECKUU BBIKJIIOYATENIb WIM JAPYyrod ammapar ¢ (GyHKUHEW 3aluThl OT
CBEPXTOKA [0 TOKY KOTOPOTO HEOOXO0MMO BhIOMpaTh HOMUHAIBHBIN TOK Y 3/II1. [Tpu
3ToM HOMHHAIBHBINH TOK Y3l nomxen ObITh O0bINE JIMOO paBEeH HOMUHAIBLHOMY
TOKY YCTaHOBJICHHOI'O JI0 HEro ammnapara 3aliuThl (aBTOMAaTHUYECKOIO BBIKIHOYATEIIS
WIM JIPYroro anmnapara ¢ pyHKIUEH 3aluThl OT CBEPXTOKA).

Taxoxe nipu Be1ioope Y3/II ciienyer oOpaTuTh BHUMaHKHE Ha HAIMYKE (PYHKIIUU
IPOBEPKH pabOTOCTIOCOOHOCTH yCTpoicTBa. HekoTopbie MPOM3BOIUTENHN OCHAIAIOT
V311 kHONKOM POBEPKH, OT/IEIbHBIE IPOU3BOJUTEIN B KOMIUIEKTE C YCTPOMCTBOM
IIOCTABIIAIOT CPEACTBO KOHTPOJA B BHAEC ABTOHOMHOW BWJIKHM, IIO3BOJISIOLIEH
UMUTUPOBATh HCKPOBBIE pa3psibpl, U TaKUM O0Opa30M OCYIIECTBIATH KOHTPOJIb
(GYHKUMOHUPOBAHUS M3JEIUS U ONpENeTIeHHe 30Hbl €ro JEWCTBHS, UTO SBISETCA

HCCOMHCHHBIM IIPCUMYIICCTBOM TAKHUX aIlIIapaTOB.

Pucynok 10.ITpumep Y3 I B KOMIUIEKTE CO CPEACTBOM KOHTPOJISI 30HBI
(byHKIIMOHUPOBAHUS

VYcranoka Y3/III B rpynmoBbIX CETSX MUTAHUS CUCTEM MPOTHUBOMOKAPHOMU
3al0UTBl U B JJIEKTPOYCTAHOBKAX MEAULMHCKOTO HA3HAYECHUS, MOIACPKUBAIOLINX

KHU3HCACATCIbHOCTD 6OJ'IBHI)IX, HC AOITYyCKacTCA.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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VY311 sBnsieTcst enie OAHUM BUAOM 3AIIUTHI JIEKTpUUECKUX 1eneil. OHo He
3aMeHsieT Cco0oi JApyrve ammapaThl 3alllUThl W HE OTMEHSET HEOO0XOIUMOCTH
IIPUMEHEHUS B DJIEKTPUYECKUX LIETSAX aBTOMAaTUYECKUX BBIKIKOYATEIEH U YCTPOUCTB
3aIIUTHOTO OTKJIIOYeHUs A HepeHInaaIpHOTO TOKA.

VY311 pexoMeHayeTcs YCTaHABIMBATH B OTHAEIBHBIX TIPYIIIOBBIX JIMHUAX
MUTAHUS OCBEILEHUS U IITENCEIbHBIX PO3E€TOK MOCIE IPYTUX alapaToB 3amuThl (AB,
YAT).

VYcranoBka Y3/II1 3anpemniaercst B IUHUSAX CUCTEM MPOTUBOIIOKAPHO 3aILIUTHI,
a TaK)K€ IEKTPONPHUEMHHUKOB, OTKJIIOYEHNE KOTOPBIX MOYKET INPUBECTU K OMACHBIM
IOCJEACTBUAM: CO3JAHHUIO0 HEMOCPEACTBEHHOW yIrpoO3bl I JKU3HHM  JIFOJEH,

BO3HUMKHOBCHHIO B3PLIBOB, ITOKAPOB U T.[.

YcrpoiicTBa 3amuThI 0T epeHanpsi:keHus cetu (Y3II)

[Tepenaapl HAPSHKEHUS B SJICKTPUYECKOW CETH SIBJISIIOTCS OAHOM M3 OCHOBHBIX
OPUYUH BBIXOJA M3 CTPOSl DJIECKTPUUYECKUX MPUOOPOB, B OTIEIBHBIX CIIydasx
NPUBOAIIMX K MoxKapy. OcoOEHHO OCTPO BOIPOC 3alIUTHI AIEKTPONPUOOPOB OT
nepenajoB HANPSKEHUST CTOUT B JKWIBIX MHOTOKBAPTUPHBIX JOMax CTapou
MOCTPOMKH, a TaK >K€ YACTHBIX >KWJIBIX JOMax IMOJKIIOUYEHHBIX K CTapbhbiM JIMHUSM
AJIEKTpOIIepeaay.

YCTpOUCTBO 3alIUThl OT MNEPEHANPSKEHHUS WM PEJNE HAMNpSHKEHUS — 3TO
anmapaTr  3alluThl, OCYUIECTBJISIONIMNA HENPEPBIBHBIM  KOHTPOJb  BEIWYUHBI
HaIPsDKCHUS TTUTAIOIICH CETH C 11eJIbI0 00eCIIeueHHs OTKITIOUSHUsSI HAarPY3KHU B ClTydae

BbBIXOd 3HAUYCHUS HAIIPSXKCHUA 3a YCTAHOBJICHHBIC IIPUICIIBI.

e e

Pucynok 11. IIpumMepsl yCTpONCTB 3aLIUTHI OT NEPEHANPSHKEHUS PA3IMUYHbBIX
MPOU3BOAUTEIIEH
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Hasznauenue Y3II 3akatouaercs B 3aIUTE 2JIEKTPOOOOPYI0BaHUS OT NIEPENaI0B
HAMpPsHDKEHUS! CETH KOTOPbIE MOTYT BO3HUKHYTBH B CIIEJICTBHE Pa3IUYHBIX (PAKTOPOB
TaKUX Kak oOpbIB HYJIA, Iepekoc (a3 u T.1.

Kak mpaBuno, Y311 cocTouT U3 AByX OCHOBHBIX OJOKOB: U3MEPHUTEIHHOTO U
VCIIOJTHUTEIIBHOTO.

IIpu nonmaye nwa YII HanpspkeHHsT M3MEpPUTENbHBIM OJOK OMpeNensieT ero
BeJIMUMHY. Eciu mM3mMepeHHOe 3HaueHUE HANpSHKEHUS AJIEKTPOCETH HE BBIXOJWT 3a
YCTAaHOBJICHHBI B HACTPOWKaX JMAMA30H 3HAYECHUU H3MEPUTENbHBIA OJIOK MOJacT
CUTHAJI Ha WCIOJTHUTEIBbHBIA OJIOK (perne) KOTOPBI 3aMBIKAET CUJIOBOW KOHTAKT,
BKJIKOYAsl TEM CAMBIM Harpy3Ky B CETb.

Takum o6pazom, Y/II ocyiiecTBiasieT HEMPEPbIBHBIA KOHTPOJIb HANPSHKEHUS
3JEeKTpoceTr. B ciiyuae CHM)KEHUSI HANPSHKEHUS! HUKE YCTAaHOBJIIEHHOTO MOPOra WJiu
HOBBIIICHHSI BBIIIE YCTAHOBJICHHOI'O B HACTPOMKaxX MOpOTra M3MEPHUTENbHBIN OJIOK
MIHOBEHHO MOJA€T CUTHAJl Ha WCIHOJHUTEIBHBI MeXaHu3M (pene) KOTOpPBIH
OTKJIFOYAET DJJIEKTPOYCTAaHOBKY OT ceTH. llociie BOCCTaHOBIIEHMS 3HAYCHMS
HampsDKeHUs 10 JIOMyCTUMOTO  3HAY€HMs, HW3MEPUTENbHbIA  OJOK  uepes
YCTAHOBJICHHYIO B HACTPOWKax BBIAEPKKY BpPEMEHM TIOJAET CUTHAJI Ha
VICIIOJTHUTEIIbHBIA MEXaHU3M, KOTOPBIM BHOBb BKJIIOUAET HATPY3KY.

CyniecTBYIOT ClEIYIOIIUE TUIIBI pEe HANPSKEHNUMN:

-TI0 THUITY DJIEKTPOCETU: OJJHO(DA3HBIE U TpeX(Pa3HbIE;

-0 croco0y YCTaHOBKH: CTallMOHapHbIe U nepeHocHble. [Ipu yctanoske Y311
BO BBOJHOM DJJIEKTPOIIMUTKE OOECIEUYMBACTCS 3alllUTa BCEH JIJIEKTPOCETH M BCEX
AIEKTPONPUOOPOB, MoaKIrOYeHHBIX K Hel. [leperocHpie Y311 npuMenstorcs, Koraa
€r0 YCTAaHOBKA B IUTKE 3aTPyAHCHA UM HEOOXOAMMO 00eCIIeYUuTh 0COObIE HACTPONKHU
110 HANPSKEHUIO CETH JIJIs1 KOHKPETHOTO 3JIEKTPOOOOPYI0BAHUS.

B nHacTosimiee BpeMs CyIIECTBYIOT YCTPOMCTBA 3aLIUThI OT MEPEHANPSIKEHUS C
KOMOMHUPOBAHHOM 3alIMTON, TaK HAa3bIBAEMBIE BOJIbT-aMIIEPHBIE peje, KOTOPhIC
KOHTPOJIMPYIOT KPOME HAIIPSKEHHUs CETH, €Ille U TOK B CETH, 3alUIIAs TEM CAMBIM
CeTh, KaK OT IEPEnagoB HANPSDKEHUSA, TAK U OT NEPETPY3KH, T.€. TONOIHUTEIBHO
BBINIOJIHAET (DYHKIIMIO OTPAHUYUTEIISI MOIITHOCTH.

Heobxoaumo 3HaTh, 4TO BOJIBT-aMIIEPHOE pejie HE 00ECIeUunBaeT 3alUTy CETH
OT KOPOTKOIO 3aMbIKaHWS M HE MOXET 3aMEHUTh COOOH aBTOMATUYECKUIA

BBIKJIFOYATCIIb.


https://elektroshkola.ru/obshhie-voprosy/obryv-nulya-v-trexfaznoj-seti-prichiny-i-posledstviya/
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Baxnoii xapakrepuctukoit Y311 siBisieTcsi HOMUHAIbHBIN TOK.

HomMunanpHbii TOK — 3TO TOK, KOoTOphi Y3II cmocoGHO mporyckaTh depe3
ce0s1 B TeUCHHE JJIUTEITLHOTO BPEMEHH COXPaHsis PU 3TOM CBOIO pabOTOCTIOCOOHOCTb.
CrannmapTHeIMH, Hanbosee PacIpOCTPAHCHHBIMA 3HAYCHUSMA HOMUHAIBLHOTO TOKA
V3II ssastores: 10; 16; 25; 32; 40; 50; 63 A.

Homunansnseiii Tok Y3II onpenensercss mo CcyMMapHOMY TOKY Harpy3Kd WU
MOIIIHOCTH BCEX JIEKTPONPUOOPOB, MOAKIIOYAEMBIX B 3aIMILAEMYIO CETh.

[TonyunB paccumtaHHOEe 3HauYeHHE TOKa, BbIOMpaeM Y3II ¢ Ommkaiimmm
OOJIBIINM CTaHIAPTHBIM 3HAYCHUEM HOMHUHAIBHOTO TOKA.

Heobxoaumo yuutsiBath, yTo Y3II He 3amumiaer 3J€KTPOCETh OT TOKOB
neperpy3ku M TOKa KOPOTKOTIO 3aMblKaHHs, MmodToMy camo Y3II AomkHO OBITh
3alMIIEHO OT HUX YCTAaHOBJICHHBIM IIOCJIEAOBATEIIbHO C HHUM aBTOMAaTUYECKUM
BbIKITIouatesneM. [loatomy HomuHabHBINA TOK Y3I1 HE0OX0IUMO MPUHUMATH UCXOJS
Y3 HOMUHAJIBHOTO TOKA aBTOMATHYECKOTO BBIKIOUATENSA. [IpM 3TOM HOMHMHAIBHBIN
ToK ¥Y3II nomxeH ObITh OOJbILIE UM PaBEH HOMUHAIBHOMY TOKY YCTaHOBJIEHHOTO JI0
HEro aBTOMAaTUYECKOT0 BBIKJIFOYATENS.

V3II MOTYyT UIMETh HECKOJIBKO HACTPOEK:

- ycrtaHoBka mopora cpabartbiBanus Y3Il mo MakcuManbHOMY 3HAUYEHUIO
HanpsbkeHus: (Umax) - ycTaHaBIMBAaeT MAaKCHUMAaJIbHO JOMYCTHMOE 3HAYCHHE
HaIIPSDKEHUST  JJIEKTPOCETH, TNPEBBIIMIEHUE KOTOPOTO NPHUBEAET K OTKIHOYEHUIO
Harpy3Ku;

- ycraHoBKa mopora cpabOarbiBanus Y3Il mo MHHHMaIbHOMY 3HAYEHHUIO
HanpspkeHuss (Umin) - ycTaHaBiIMBaeT MHUHUMAJIBHO JIOMYCTHMOE 3HAUYCHUE
HaNpsDKEHUST JJIEKTPOCETH, CHIDKCHUE HANPSOKCHUS HIDKE JAaHHOIO 3HAYCHUSA
IIPUBENIET K OTKIIOYEHHIO HArPY3KH;

- YCTaHOBKA BPEMEHHM 3aJEPKKH BKIIOUEHUS — BpeMs, dyepe3 koropoe Y3II,
II0CJIE OTKJIFOUYEHUS HArpy3KH, IOBTOPHO €€ BKIIFOYUT TP BOCCTAHOBJICHUH 3HAYCHUS
HalpsDKEHUsT CETM B YCTAHOBIICHHBIX Ipenenax. Bpems 3aaepKKu BKIOUYEHUS

AIIEKTPONIPUOOPOB BHIOMPAETCS B COOTBETCTBUU C PYKOBOJICTBOM IO SKCILTyaTaIUH.
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HATIPAXKEHAA OTKTIOIeHAA.

Kaeymaer nogxmoaenna
HAarpy3KH

Pucynoxk 12. [Ipumep MapKUpOBKH yCTPOMCTBA 3aIIUTHI OT MEPEHANPSHKEHUS (pere
HaIPsHKCHMS )

KonuuecTBO U crmocoObl HACTPOIKK MOTYT OBITh PA3JMYHBI JIJIs1 PA3HBIX THUIIOB
V3II. O6wuno, HacTtpoiika Y3II ocymiecTBiaseTcss ¢ TOMOIIBI0 TOBOPOTHBIX
PETryJIUPOBOYHBIX PYUEK.

CpaBHEHME anmapaToB 3allUTHl BJIEKTPUYECKONM CETH MO OTKIHYarouei
CIIOCOOHOCTH

PaccmoTpum pasHuily B paboTe M BO3MOXKHOCTSX OTKJIIOYEHHUS Pa3IUYHBIX
anmapaTtoB 3allUThl AJNEKTPUUECKUX Ieneil. B HacTosiee BpeMs, €cTb MHOIO
KOMOMHUPOBAHHBIX YCTPOUCTB 3aIUTHI AIEKTPUUECKUX CETEH, T.€. COBMEUIAIONIUX B
cebe HECKOJIbKO 3alllUTHBIX (PyHKUUN. 31€Ch Mbl pACCMOTPUM HE KOMOMHUPOBAaHHbBIE
anmapathl 3alIUTHI, BBITOIHSIONINE TOJIBKO OJHY (DYHKIIHIO.

[IpyuriHaMU 1OXKApOB OT 3JIEKTPOYCTAHOBOK MOTYT SBISITHCS: KOPOTKOE
3aMbIKaHUE, Teperpy3ka, TOKHM yTeUKH, JyroBble mpobdon  (UCKpeHue),
nepeHanpspKeHue.

JUIsL  3aIiWTBl  3JEKTPUYECKUX CETel, B HACTOSALIEE BpEMsl, SBISIOTCS
obsi3arenbHbIMU K TpuMeHeHnio AB u VIT. Otu annapatel 3apeKoMeHA0BaIu ceOst
KaK HaJexHble U d3(PQPeKTuBHbIE CpPEICTBA NPENOTBPAIICHUS I[OXAapOB OT

AIEKTPOYCTAHOBOK.
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AB 3amumiaer 3JIEKTPUYECKYIO CETh OT TOKOB KOPOTKOTO 3aMBIKaHUS M
IIEPErpy30K IEKTPUUECKOU CETH.

VAT 3amumaer 2JIEKTPUYECKYK) CE€Th OT II0XKapoB B  PE3yJbTaTe
BO3HUKHOBEHUS TOKOB YTECUKH.

CreyeT OTMETHTB, UTO B HACTOSILIEE BPEMS 3aLIUTy OT MHOTMX HETaTUBHBIX
(akToOpoB, BBI3BIBAIOIIMX BO3TOPAHHE B DJIEKTPUUECKUX CETAX, BMECTE C
npuMenenneM AB u Y/T, oTyacTu pemaroT OpraHu3allMOHHBIMU MEPONPUSATUSIMU,
IIPOU3BOMMBIMM Ha JTAIle IPOCKTUPOBAHUS MIEKTPUYECKUX CETEH, IIPU UX MOHTAXKE
U [IpY 3KcIuTyaTauuu. Mcrnonb3yroTes Takue Mephl, KaK 3a3eMJICHUE, YKIaaKa Kaoess
B KopoOa, YBEJIMYEHUE pACCTOSHUA MEXAY MPOBOJHUKAMH, IPUMEHEHHE
CHEIHUATbHBIX COECUHUTEIBHBIX YCTPOUCTB (KJIEMMHBIX KOPOOOK U 1p.) U T.A. s
3al0UTHl OT NEPErpy30K IPOU3BOLAT NPABWIBHBIA PACUET BJIECKTPUUYECKUX CETEH U
Harpys3KH.

Onnako AB u YT uznauansHO HEe OBLTH MpeAHA3HAYCHBI IJIS1 PACTIO3HABAHUS
VCKPEHMS U OTKJIKOYEHHUs LIENNU B CIydae ero nossieHus. Vckpenne He pacno3Haercs
AB nmmu YT, nOCKONABKY NPHU UCKPEHUH HE MPOUCXOAUT HU YBEIIMYECHHE CPEIHETO
3HAYEHMS TOKA B LIETIH, HU €r0 yTeuKa Ha 3EMIIIO.

IIpr mocienoBaTelbHOM HMCKPEHUM IIOJHOE COINPOTUBIICHHUE «IUIOXOTO
KOHTAKTa» YMEHBIIAET TOK HArpy3KH U JEPKUAT STOT TOK HHUKE ITOPOra OTKIIOUYCHHMS
AB. COOTBETCTBEHHO, 3TH CPEACTBA 3AIIUTBHI OT HETaTUBHOI'O JIEWCTBUS BBICOKOTO
3HauYeHUs TOKa He cpabarbiBaloT. [Ipu mapamienbHOM HCKpEeHHH MexAy (azod u
HEUTPAIBHBIM IIPOBOJOM TOK OIPAaHUYEH IIOJHBIM COIPOTHUBIICHUEM LEIHA U
cpabarbiBanue AB u YT 3aBUCHUT OT CTeNIEHN UCKPEHUS, OHAKO B MOJTHONU Mepe He
rapaHTUPYETCs.

COOTBETCTBEHHO, PELICHHUE 3aJa4M PACIO3HABAHUS HUCKPEHUS U O00eCreYeHUs
3aIUTHI OT MOKAPOB, BEI3BAHHBIX UCKPEHUEM, TOJKHO 00€CTI€YNBATHCSI HOBBIM TUIIOM
YCTPOMCTB, (QYHKIHUOHATBHO U TEXHUYECKH OPUEHTHPOBAHHBIMU Ha TaKyl0 3ajady.
Takum yctporictBom siBnsgercs Y311

VY3AIT 3amumiaer 3J€KTPUYECKYI0 CETh OT IM0XapOOIMacHOTO MPOSIBICHUS
JyTOBOTO IPOOOS (MCKPEHMUS).

Eme oanuMm (QakTtopoMmM, KOTOpBIA MOMXKET NPHUBECTH K MOXKapy OT
ANIEKTPOYCTAHOBOK, SIBJISIOTCA KOJEOAHMSI HANPSOKEHUS DJIEKTPUUECKOW CeTH.
IIprueM, OImacHOCTh MOXKET HECTH KaK IOBBIIICHHOE HANPSIKEHUE, TaK U MOHW)KEHUE

HaIpsHKEHUS.
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AB, YAT, Y3AII He 3amuIarT 3JeKTPUIECKYIO CETh OT OMACHBIX KOJICOaHUI

HaAMpPsHDKEHUS ceTH. DTy 3a1a4y BeinoaHser Y 311.

V3I1 3amumiaeT 3MeKTPUYECKYI0 CeTh OT KoJieOaHWN HaIpsKEHUs, KOTOPbIE

MOTYT IPHUBECTH K BBIXOJy U3 CTPOS JJIIEKTPOIPHUOOPOB M X BOTOPAHHUIO.

q)yHKIII/IOHa.]IbHI)le BO3MOKHOCTH anmapartoB 3alIUTbI 3JCKTPUHYCCKHUX

ceTeM.

Tabmauia 6

OyHKIMOHAJIBHBIE BO3MOXHOCTH aNIapaToOB 3aIIUTHI JICKTPUUECKUX CETEN

AnnapaT 3alllUThI

Yerpoiicrso YcrpoiicTBo
ABapHIHBIH . | YerpoiicTBO 3aIMTHI |  3alIHUTHI OT p
CHHM ABTOMaTHYECKUH 3alIUTHI OT
P audPepeHuAIBLHOTO JAYroBOro
BbIKJII0YaTeJ b (AB) Toka (YIT) ID0GOsE nepeHanpsKeHnst
P (V31D
(Y3AII)
He
KopoTtkoe ObecneunBaer He oGecneunBaer oBeCIeuBaCT He oGecneunBaer
3aMBbIKaHUE 3alUTy 3aIuTy - 3aIuTy
He
epernyaka ObecneunBaer He obecnieunBaet 0BCCICIHBACT He obecneunBaet
Perpy 3alUTy 3aIUTy 3aIUTy
3alIUTY
He
VTeuka Toka He oGecneunBaer ObecneunBaer oBeCIeuBaCT He oGecneunBaer
3aIIUTy 3alUTy sanTy 3aIUTy
yrosoit
npoOoit He obecneunBaet He obecneunBaet OobecneunBae | He obecnieunBaet
nocne0BaTeIbH 3aIUTy 3aIUTy T 3alIUTY 3aIUTy
bIY
He B nonnoi1 mepe
obecrieunBaeT
TOBOU 3aLLUTY.
Ay 6o M o %/ He obecnieunBaet OobecneunBae | He obecrieunBaet
npoboii OeT cpaboTaTh samTy T SAmHTY o
napaienbHbIH CJIMIIKOM TO3HO
(pu orpaHUYEHHOM
toke K3)
He B monHoO# Mepe N
He B monnoi Mmepe
obecrnieunBaeT SeCHeTHBACT
TOBOM 3anmTy. Moxer
J:r[1y060171 c a6lf)ITaT}; CIULIKOM 3allIUTY. OobecneunBae | He obGecnieunBaet
P p Mosxet He cpaboTaTh T 3alIUTY 3aIUTY
Ha 3eMIJII0 no3aHO (pu (IIpH IMITYJTHCHOM
OTPaHMYCHHOM TOKE |
paKTepe UCKPEHUs)
K3)
He
Ilepenans He oGecnieunBaer He oGecnieunBaer 06eCICUNBACT Oo0ecnneuuBaer
HaTPSDKCHUS 3aIUTy 3aIIUTy 3allUTy

3aIIUTY
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N3 tabnumpl 6 BUAHO, YTO HU OAMH M3 anlapaTtoB 3alAThl HE 3allUIIAET
ANEKTPUYECKYIO CETh OT BCEX BO3MOXKHBIX aBapUHHBIX pexuMoB. i1 obecrieueHus
MaKCUMaJIbHOW 3alllUThl 3JEKTPUUECKOHM CEeTH IIeJIeCO00pa3HO  HCII0JIb30BATh
anmapaThl  3allMThl, paboTaronKe Ha OOHapy>KEHHE pa3HBIX IPU3HAKOB
HEHCIIPABHOCTH JJIEKTPUUYECKON CETH.

[Ipumenenue Y31 u Y3II He oTMeHsieT HEOOXOAMMOCTH UCTIOJb30BaHus AB
u YT.

Takum o6pa3om, eciu paccMOTPeTh BapHaHT HCIOJb30BaHUS BCEX BHJIOB
3aIIUATHI AJIEKTPUUYECKON CETH OTIEIbHBIMH YCTPOMCTBAMHU (BBIIOJHSIOMIMMH TOJIBKO
0/IHY (DYHKIIUIO), TO HEOOXOJIMMO YCTAaHOBUTD YETHIPE PA3HbIX ammapara 3aimuTei: AB,
YAT, Y3AI1, Y3IL

B Hacrosiiee Bpemsi pacripocTpaHeHbl KOMOMHUPOBAHHBIE aNapaThl 3alHUThI,
KOTOpble OOBEOUHSIOT B OJHOM KOpILyc€ HECKOJIbKO ycTpoiicTB. Hampumep,
muddepeHnranbHbIle aBTOMATHI, KOTOPhIE O0BEIUHSAIOT (DYHKIIMU aBTOMATHYECKOTO
BBIKJIIOUYATENS M YCTPOMCTBA 3alUTHI TH(PdepeHuanbHoro Toka. KoMOuHupoBaHHbIe
YCTPOMCTBA MO3BOJISIIOT ONTUMHU3UPOBATH U YIPOCTUTh MPOEKTUPOBAHUE M MOHTaX

QJICKTPHUYCCKUX IMUTKOB.

TepMouHAMKATOPHI

OpHoit w3  Haumbosiee  pacHpOCTPAHEHHBIX  MPUYMH  MOXKAPOB  OT
AJIEKTPOYCTAHOBOK SIBJIAIETCS IEPErpeB KOHTAKTHBIX COCJUHEHUW U JPYyrux
aneMeHToB. IlokapoomacHble pEeXHMbl BO3HHUKAIOT  BCJEACTBHUE  OOJIBLIOTO
NIEPEXOAHOTO COITPOTHUBIICHHUS], & TAKIKE MTEPETPY30K.

TepMOMHIMKATOPHBIE MaTEpHANIbl IMPEAHA3HAYEHBl IS BU3YaJIbHOIO WJIHU
doTorpauueckoro KOHTPOJSI MU U3MEPEHUS TEeMIIepaTyphl, T.€. PE3yabTaThl
U3MEPEHUN MOXKHO MPEACTAaBUTh B BU3yAIU3UPOBAHHOM BH/IE.

IIpy [OCTMKEHUM MAKCUMAJIBHOW TeMIIepaTypbl TEPMOMHAUKATOPHBIN
MaTepuai pacIulaBIIseTCss 1 HEOOpaTUMO MEHSET CBOM LIBET.

TepMOoMHAUKATOPHI MOXHO HCIOJB30BaTh KaK JIOKA3aTelIbCTBO (hakTa
JOCTH)KEHUSI ONPENENEHHONM MaKCHMallbHOM TeMIeparypbl, T.K. pe3yJbTaThl
U3MEPEHUS SBISIIOTCS HEOOPATUMBIMHU.

Meron wu3MepeHHs TeMIlepaTypbl C IIOMOIIBIO TEPMOWHIMKATOPHBIX

MaTCpUAJIOB OTINYACTCA HpOCTOTOfI, 9KOHOMHNYHOCTBIO, MaJjioin TPYAOCMKOCTBIO,



57

BO3MOXKHOCTBIO OTEPATUBHOIO TMOJIYUYEHHS JIOCTaTOYHO IMOJHOM HHGOpPMAIUU O
TEIJIOBOM PEKUME 3JIEMEHTOB 3JIEKTPOOOOPYI0BAHMUS.

TepMOUHAMKATOPBI MMEKOT HECKOJBKO MCIIOJHEHUN: TEPMOUHAUKATOPHBIE
HAKJIEWKU U TEPMOUHJINKATOPHBIE KPACKH.

KontpactHoCcTh 1IBETOBOrO Mepexoaa oOecnedyrBaeT JIETKOE paclo3HABaHUE
aBapUIHOIO IIEPETPEBA.

TepMOMHIUKATOPBI COXPAHSIOT CBOM IIBET U MAPKUPOBKY Ha IMIPOTSIKEHUU BCETO
CpOKa CITyKOBbI.

TepMovHIUKATOPHBICE HAKJIEHKH TIPEACTABISAIOT COOOW TOJJIOKKY Ha
CaMOKJICAIIEHCA OCHOBE C HAHECEHHBIM TEPMOWHIUKATOPHBIM IOKPBITUEM.
MarepuanioM NojI0KK1 MOTYT ObITh Oymara, osbra Uiy nojuMepHas rieHka. s
NPEAOXPAHEHHUS] TEPMOMHIMKATOPHOTO TOKPBITUS OT BHEUIHUX BO3ACHCTBHI
MTOBEPXHOCTh MU3AENUS MOKPHIBAOT 3aIIUTHON IJIEHKOM.

[Ipn mocTmkeHWW 3aTaHHOW TEeMIepaTypbl WHANKATOP HEOOpATHMO MEHSET
CBOW IIBET.

TepMouHIUKATOPHBIE HAKIEHKH MOTYT OBITh Pa3JIMYHOTO pazMepa u GOopMmbl, B
3aBUCUMOCTH OT 3a/Jlaud HUMETh Pa3HbId MOpor cpabaTbiBaHUS, UMETh HECKOJIBKO
TEPMOUYYBCTBUTEILHBIX METOK C Pa3HBIM MPE/IETIOM cpabaThIBaHUSI.

TepMonHIUKATOPHBIC HAKICHKNA MOTYT OBITh OJTHOMO3UITMOHHBIMH, T.C. UMCIOT
OJHY HWHJUKAIMOHHYK) METKY W MHOTIONO3WIIMOHHBIMM — HMMEIOIIME HECKOJIBKO

HMHIANKAOUOHHBIX MCTOK, HACTPOCHHLIX HAa PAa3HLIC TEMIICPATYPLI.
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Pucynok 13. [Ipumepsl TEPMOMHINKATOPHBIX HAKIECECK PA3IMYHBIX
NPOU3BOJAUTENEN
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[IpumeHeHne OJHOMO3MIMOHHBIX TEPMOWHAMKATOPHBIX HAKIEEK MO3BOJISIET
KOHTPOJUPOBATh MAKCUMAJIbHYIO TEMIIEPATYpPy Ha dJIEMEHTE AJIEKTPOOOOPYI0BAHUS.

[IpumeHeHne MHOTOIIO3UIMOHHBIX TEPMOUHAUKATOPHBIX HAKJIEEK MO3BOJISIET
ONPENETATH TeMIEpaTypy AJIEMEHTA AIEKTPOOOOPYTOBAHUS KakK
cpeaHeapu(pMETHIECKOE MEXKY MOCIeIHEeH METKON, N3MEHUBIIEH 1IBET, U MEPBOU —
HE U3MCHUBIIIEN.

TepMOUHAMKATOPHBIE KPAaCKH, B OTJIMYME OT TEPMOMHIAMKATOPHBIX HAKJIEEK,
MOXHO HAHECTM Ha TIOBEPXHOCTH WU DBJIEMEHTHI 3JIEKTPOOOOpYAOBaAHMS,
HEJIOCTYIIHBIE JJII YCTAHOBKH TEPMOMHJIMKATOPHBIX HAKIEEK, HAIpPUMEP, IpPHU
CJIO’KHOU KOH(UTYpAIIMU WM OTPAHUYEHHOM MPOCTPAHCTBE BHYTPU DIECKTPUUECKUX
IUTKOB. Kpacku MOKHO HAaHECTH Ha MOBEPXHOCTh KOHTPOJIUPYEMOTO dJIEeMEHTa OoJiee

TOHKHUM CJIOCM, B PC3YJILTATC YCI'O BO3PACTACT CKOPOCTH Cpa6aTBIBaHI/ISI.

Pucynok 14. [Ipumep uCroaHEHUs TEPMOUHINKATOPHBIX KPACOK

TepMOMHUIUKATOPEI INPUMEHSIOTCS JUIsL  KOHTPOJISL TEIJIOBOIO  PEKHUMaA
DJIEMEHTOB JJIEKTPOYCTAHOBOK.

TepMOUHIUMKATOPBl TMPUMEHSIOTCS JUIsl OOHapy>K€HHMsT M perucrpanuu
NEPErpeBOB 3JIEMEHTOB AJIEKTPOOOOPYIOBAHUSA WM 3JIEKTPONPOBOAKH, B IEPBYIO
ouepesib, BOJIM3H JEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COEIMHEHUM.

TepmouHIUKATOPHI HE TPEOYIOT CIEIIUATIBHOTO TEXHUYECKOT'0 00CTY)KMBAHHUS.
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3ammTe TOMJIeKAT  BJIEMEHTBl  AJIEKTPOOOOpYydOBaHUS, JUISI  KOTOPBIX
HOPMATUBHO-TEXHUYECKUMHU JTOKYMEHTAMHU yCTAHOBJIEHBI HAUOOJBIINE JOMYCTUMBIE
TEeMIIepaTyphl HArPeBa, a TAKXKE AIEMEHTHI JIEKTPOOOOPYI0BAHUS, IEPETPEB KOTOPHIX
MOJKET MPUBECTH K aBapUU WM BO3TOPAHUIO (HE3aBUCHMO OT HAIWYUS TPEOOBAHMIA
HOPMAaTUBHBIX JOKYMEHTOB).

TepMOMHAUKATOPEI ~ HAHOCAT  HAa  AJEMEHTHl  BJIEKTPOOOOpYIO0BaHMUS,

MMOICKAIMMUC KOHTPOJIIO TCIINIOBOT'O COCTOSHHA.

Pucynoxk 15. [Ipumep ncnonp30BaHus TEPMOUHINKATOPHBIX HAKJIEEK JJIs1 KOHTPOJIS
TEMIIEPATYPbl KOHTAKTHBIX COCTNHEHUIN

[Topor cpabaTbiBaHUsS TEPMOUHINKATOPOB BEIOMPAETCS UCXOISI U3 TPEOOBaHUI
HOPMAaTHBHO  TEXHUYECKOW  JOKYMEHTAllMd  JJI1  KOHKPETHOTO  DJIEMEHTA
ANEKTPOOOOPYIOBaHMS, TEXHHMYECKUX XapaKTEPUCTHUK W  PEKUMOB  PabOTHI
AJEKTPOOOOPYTOBAHUSI.

Tak kak TEPMOMHAMKATOPHI HE SBISIIOTCS BOCCTAHABIMBAEMBIMU W3JIEITHSIMHU,
MOCJIC PETUCTpAIlMU MMHU TeperpeBa CpadOTaBIIME TEPMOMHAMKATOPHI TMOJIeKAT
3aMEHEe Ha HOBEIE.

Heo0xoaumMo KOHTPOIUPOBATh CPOK HUCIIOIB30BAHUS TEPMOUHIUKATOPOB. [Ipn
UCTCUCHUU CpPOKa HCIOJIb30BAHUS, TEPMOWHIAMKATOPHI HEOOXOJWMO 3aMEHHUTH Ha
HoBBIE. [locie 3aMeHbI cenaTh OTMETKY B JKypHAJIe.

TepMonHIUKATOPHI SIBJISTFOTCS HEBOCCTAaHABIIMBACMbBIMU u

HEPEMOHTONPUTOJIHBIMU ~ U3JienusaMu  (TOKpbiTUaAMH).  Ilpu  cpabarbiBaHuM
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TEPMOMHIUKATOPA, €ro CIEAYeT YIAIUTh U 3aMEHUTh HAa HOBOE u3ienue (IOKPBITHE).
OxpamuBaHue TEPMOMHAMKATOPHBIX METOK B PE3YJITATE BO3JACUCTBUS TEMIIEPATYPBI

HEoOpaTUMo.

Tepmocucrembl

TepmocucTeMsl npeIHa3HAYEHBI I PAHHETO aBTOMAaTUYECKOr0 0OHAPYKEHUS
M0KapOOIAaCHbIX CUTyallui, BO3HHUKAIOIIMX BCIEICTBUE IEPETpEBa SJIEMEHTOB
AJIEKTPOYCTAHOBOK: KOHTAKTHBIX COETUHEHUMN, TIPOBOJIOB, Kabeneu (B T.4. KOHIIEBOU
apMaTypbl) M IIHWH, 3JIEKTPUYECKUX alllapaToB, BBOJHBIX paCIPEICIUTEIbHBIX
mKadoB, HOIUTOB C 3JEKTPOOOOPYAOBAHUEM, HHOTO 3JIEKTPOOOOPYJOBaHUS U UX
3JIEMEHTOB, T/I€ BO3MOXXHO TPEBBIIIEHUE TEMIIEPATYpPhl 000PYAOBaHUS B HEIITATHOM
pexume paboThl WU TIPU MOSBICHUU e eKTa.

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

TepmocucreMamu MOTYT OBITH 00OOPYIOBAHBI AIEKTPOYCTAHOBKH, JJISI KOTOPBIX
HOPMATUBHBIMH JIOKYMEHTAMH YCTAHOBJICHBI HAMOOJIBIIIAs JOITYCTUMAsI TEMITEpaTypa
HAarpeBa, a TaK)Ke AJIEMEHTHI 3JIEKTPOOOOPYJOBAaHUS U AJIEKTPOIPOBOJIKH, MEPETPEB

KOTOPBIX MOXKCET IMPHUBCCTH K aBapHUH UJIHU BO3TOPAHHIO.

Pucynok 16. [IpumMep cructemsl, COCTOSALIEN U3 TEPMOAKTUBUPYEMOM
ra30BBIICIIONIECH HAKIIEUKU U CIIEUAIIM3UPOBAHHOIO Ia30BOr0 TaTYMKa



61

B kadectBe ycTpoilcTB OOHapyKeHHsI MPEBBILIEHUSI TEMIIEPATYpPhbl B pa3HbIX
CUCTEMAaxX MOI'YT BBICTYIIATh PA3jau4HbIe NaT4uKu. Hanpumep, TepMOaKTUBUpPYEMBIE
ra3oBBIACIAIOIINE HAKICHWKH, IPU HArpeBaHUM KOTOPBIX JO OIpPEAEICHHON
TEMIIEPATYPHI BBIACIAETCA CUTHAIBHBIN T'a3, yIaBIMBAEMBIN CIICHHAIIN3UPOBAHHBIM
ra3oBbIM JaTYMKOM, IEPENAIOIIUM CUTHAJ O MEPErpeBe Ha KOHTPOIbHO-IIPUEMHOE
YCTPOMCTBO; OECKOHTAaKTHbIE WH(paKpacHbIE AATUYMKHU; AATUYUKU TEMIEPATYphI,
yCTaHaBJIMBAEMbIE HEIOCPEIACTBEHHO Ha KOHTPOJIUPYEMBIN DJIEMEHT

AIEKTPOOOOPYTOBAHUS.

I © ) .
u o CNELMATM3NPOBAHHbBIN KOHTPONBHO-NMPUEMHOE
. FA30BbIA OATUMK YCTPOWUCTBO

1. Ob6epHwWTe HaKNENK BOKPYT KOHTaKTOB e
W YCTaHOBWTE ra30BbliA JaT4MK

!-?Or 'qooo

=

70°C 100°C
3. B aBapvHOW CUTYaUWUW HaKNelKa Bolgenser

2. [lpw HarpeBaHUM NHANKATOPHbIE CUTHaNbHLIN ra3, KOTOPbLIA PUKCUPYETCA

METKI HeoﬁpaTHMO W3MEHAIOT UBET AaTYMKOM
[ar 1 [Iar 2 [Iar 3
I"azorenepupyromniue ITpu HarpeBanuu Beiie 50 — B aBapuiiHOW cuTyanuu, Koraa
HakJehku, pasmenieHHble Ha 90°C mHIUKaTOpHBIE METKHM TeMIleparypa MOJTHUMAETCS
CHJIOBBIX KOHTAaKTaX, a TaKkKe HEoOpaTMMO MEHSIOT CBOM  BBIIIE 100°C, HakJelika
CMOHTHUPOBAHHBIM  Ta30BbIM LIBETa BBIJICJISIET ~ CUTHAJIBHBIA  ras,
JIATYUK B SJIEKTPOIIUTKE KOTOPBI (PUKCHUPYETCSI Ta30BHIM

natuyukoM. JlatTyuk  mepemaer
CUTHAT TpPeBOTH © / WIH
OTKJTIOYAET MTUTaHUE

Pucynok 17. [lomaroas cxema pabOThl CUCTEMBI HEITPEPHIBHOT'O KOHTPOJIS
TEMIIEPATypbl HA OCHOBE TEPMOAKTUBUPYEMOM ra30BBIACISIONIEH HAKIICUKA
U CIIEMAIIM3UPOBAHHOTO T'a30BOT0 JAaTYMKA

Kpome Toro, TepMOCUCTEMBI MOKHO MCIIOJIb30BaTh KAK CUCTEMbI MOHUTOPHUHI A
MOXApHOW OMACHOCTU 3JIEKTPOYCTAHOBOK, 3a CUET PAHHEr0 OOHApPYXEHHS TOUYEK
Ype3MEpPHOro Harpesa, 3aJ0JIro 10 Hadajga TEPMUYECKOW NECTPYKLUUHU H30JIALHU B

MCCTaX YCTaHOBKHU AATUUKOB.
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Pucynok 18. [Ipumep cuctemMbl MHOTOKaHAJIBHOTO OECKOHTAKTHOTO
TEMIEPATYPHOTO KOHTPOJISI HA OCHOBE OECKOHTAKTHBIX TUPOMETPUUECKUX
JTATYUKOB

CrofKg ¢ cucTemoR

Pucynok 19. [Ipumep MHTEIIIEKTyaIbHOM CUCTEMbI KOHTPOJISI TEMIIEPATYPBI
BBICOKOBOJIBTHBIX KAaOEJIbHBIX JINHUW Ha OCHOBE PACIPECIICHHOTO
JaTYUKA TEMIIEPATypPbl

TenoBU3MOHHAA THATHOCTHKA
B ocHOBe TeEIUIOBM3MOHHON AOUArHOCTUKH JIEKUT TEIJIOBOM  METON

HCPA3PyMarmero KOHTPOJIA, T.C. TCIINIOBU3UMOHHEIC O6CJ'I€I[OB3HI/I$I C IOOCJIBIO
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BBISIBJICHUSI TI0KAPOOIACHBIX YYAaCTKOB M Y3JIOB B DJIEKTPOOOOPYIOBAHUH U
AJIEKTPOIIPOBOJKE.

B kauectBe TEXHHYECKOrO0 CpEICTBAa TEIUIOBU3MOHHOM  JMAarHOCTUKHU
MIPUMEHSETCS TEIIOBU30p. TEemI0oBA30p — 3TO ONTUKO-3JICKTPOHHBIA H3MEPUTEIbHbBIN

npubop, padoTarnil B HHPpaKpacHOU 00J1aCTH 3MEKTPOMATHUTHOTO CIEKTPA.

Pucynox 20. [Tpumep npoBeeHUs! TEMIOBU3MOHHOTO KOHTPOJIS 3JIeKTpoliKada

Kpatko MmeTon TEmnmoBH3MOHHONW JHATHOCTUKH TOXApHOH Oe30macHoCTH
AKCILTYaTUPYEMOTO 3JIEKTPOOOOPYAOBaHUSI MOXHO ONKCATh CIEAYIOIIKUM 00pa3oMm.
Kaxnpiii 00BEKT MMEET TeMIEpaTypy, MPUUYEM B PasHbIX TOUKax OHa pasHas. Kak
IIPaBWJIO, OTKJIOHEHHME TEMIEPATYPbl B Ty WM HWHYIO CTOPOHY CBHJIETEIBCTBYET O
KaKOH-TO HEOJHOPOIHOCTH, ieekTe. TernoBu30p Kak BUA€OKaMepa 0XBaThIBAET BCIO
naHopamy OOBEKTa, BBIBOJUT Ha PKpaH M (UKCHPYET B MaMSTH BECh CIIEKTP €ro
TeMIiepaTyp, npeoOpa3dyss B TepMOrpaMMmy, T.€. KapTHHKY TeMIlepaTyp, KOTOpas
HallOMUHAeT HEraTuB LBETHOM Qororpapuu, rAe KaXIblii OTTEHOK LIBETa
COOTBETCTBYET OIIPEACIICHHON TEMIIEpaTypeE.

HeocnopumbiMu ~ mpeuMyIecTBaMH  TEIUIOBU3HMOHHOTO  00CIeI0BaHUs
ABIIAIOTCS: OOBEKTMBHOCTh M TOYHOCTHh IIOJIy4a€MbIX JaHHBIX, OE€30MacCHOCTb
(npumeHseTcs OCCKOHTAKTHBIN METOJ), HE TpedyeTcs OTKIIFOUEHHUE
AJIEKTPOOOOPYIOBaHUSI W IOATOTOBKM pabouero wmecta. Ilpu sTtom Merox
BBICOKOIIPOU3BOJIUTENIEH, K TOMY K€ OH JA€T BO3MOKHOCTb ITPAKTUYECKH MTHOBEHHO,

«C TIEPBOTO B3TIISAA», yKa3aTh MeCTO AedeKTa, PeaABAPUTEILHO ONPECIUTh CTEIICHb
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nedexktHoctd. Kpome 3TOro meron OTIMYAETCS NPOCTOTONW JOKYMEHTHPOBAHHUS
Ne(PEKTOB U BOZMOKHOCTBIO OIpeiesieHus 1e(heKTOB Ha paHHEH craauu pa3Butus. OH
NO3BOJISIET C JOCTATOYHOM CTENEHBIO TOYHOCTH JUArHOCTUPOBATh COCTOSIHUE HE
TOJIBKO OTKPBITBIX JJIEMEHTOB 3JEKTPOOOOpPYAOBaHHSA, TAaKUX KaK KOHTAKTHBIC
COEIMHEHHMSI B DJIEKTPUUYECKHUX IIUTKAaX U BBOAHBIX IIUTAX, HO U COCTOSTHUE PO3ETOK U
BBIKJIIOUATENEH, KOTOpPbIE 3aKPbIThl KOPITyCaMHU, a TAKXKE AIEKTPUUECKUX MPOBOOK,

BBIIIOJIHCHHBIX PAa3JIMYHBIMU criocobamu.
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Pucynok 21. [Ipumep TepMOrpamMmMbl KOHTAKTHBIX COETMHEHHI C TEMIIEpaTypHOM
LIKAJION

CyThb TEIJIOBU3MOHHOW JUArHOCTHKM 3aKJIIOYaeTcsi B  OECKOHTAKTHOU
pEerucTpaluu TEMIEPAaTypHOTO IOJISI HA TMOBEPXHOCTH OOBEKTa H3MEPHUTEIbHOM
anmnapaTypou, MOCTPOCHUM M aHAIU3E TEPMOTPaMM C HUCIOJb30BaHueM OBM s
oOHapyxeHus U kiaccudukanuu 1edeKToB U NpuHsaTHs peuienusa. Hanuuue nedexra
IIPU TAKOM JTUAarHOCTUKE XapaKTEPU3yETCS AHOMAJIbHBIM MOBBIIIEHHUEM TEMIEPATYPhI
B 7Ie()eKTHOW 30HE M0 CPAaBHEHUIO C UCITPABHBIMH O0JIACTIMHU.

YcnoBus W NOPSAOK  NPOBEAEHUS  TEIUIOBU3MOHHOM  JTMArHOCTUKHU
JKCIUTYaTUPYEMOTO  3JIEKTPOOOOPYJOBaHUS JKWIBIX U OOLIECTBEHHBIX 3JaHHM
YCTAHABIMUBAIOT METOJMYECKHE pekomeHaanuu [6]. OHM HampaBieHbl Ha
npoPUIAKTUKY TMOXKapHOM  OE30MaCHOCTH  DJIEKTPOOOOPYIOBAaHUS  KWIBIX H
OOIIECTBEHHBIX 3/IaHUN U TO3BOJIAIOT KOHTPOJMPOBATh M OLEHUBATh COCTOSIHUE
MOKapHOW OMACHOCTH 3JEMEHTOB AJIEKTPOOOOPYI0OBaHUS, KOTOPHIE paHee HE MOIJIU

OBITH O6CJ'ICI[OBaHBI, TAKNX KaK: PO3CTKH, BBIKIIIOYATCIIN U JJICKTPUICCKUC IMPOBOJIKH
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BBIIIOJIHCHHBIX PAa3/IMYHBIMHA CHOCO6aMI/I, 4dTO ABJIACTCA aKTyaJlbHbBIM MOMCHTOM B

o0nacTu obecreueHUs nomapﬂoﬁ 0e30I1aCHOCTH KUJIBIX U O6HICCTBCHHBIX 3)121}11/1171.

[T=277°C]

Pucynok 22. [Tpumep oOHapy eHUs MOKAPOOMACHOTO pa3orpeBa 00JITOBOIO
KOHTAKTHOTO COECIMHEHUS

C mnoMomIpl0 TEIJIOBU3MOHHON JIMATHOCTUKU BBISBISIOTCSA KOHKPETHBIC
nedeKTHbIe MecTa, TJe 3a4acTyl JOCTaTOYHO 3aTsHYTh, 3a4YUCTUTh, 3aMECHUTHh
00JITOBOE COCAMHEHNE WU TIepepacIpe/IeuTh Harpy3Kky u aedext OyaeT yCTpaHeH.

JlomyckaeTcst UCIOJb30BaTh APYTUe€ METOJUKH TETIOBU3MOHHON TMarHOCTUKH,
eclii 00JacTh WX TMPUMEHEHHUS COOTBETCTBYET O0JIACTH MPUMEHEHHS] HACTOSIINX
METOJUYECKUX PEKOMEHAAIUH.

B kadecTBe KpUTEpUEB OLICHKH MOXXapHOU OE30MACHOCTH DJIEKTPUUECKUX
U3JIeIUA  MOXKET OBITh NPHUHATO 3HAYCHHWE TEMIIepaTyphl WM IPEBBIIICHUS
TeMIIEpaTypbl, YCTAHOBJIECHHOE B CTaHJapTax Ha KOHKpeTHoe u3aenue. Kpome Toro
KPUTEPUN OIICGHKH II0KapHOM OIACHOCTH TIPHM TEIUIOBU3MOHHON JIUArHOCTHUKE
MIPUBEJECHBI B METOAUYECKHUX PEKOMEHIAUAX [6].

JluarHocTuka 3JeKTpOOOOPYAOBaHUS TEIJIOBBIM METOJOM HEpa3pylIaroIIero
KOHTpPOJIS (TETUIOBU3MOHHAS JUATrHOCTHKA) JTOJDKHA TIPOBOJIUTHCS OpUraiol He MeHee
2 yenoBek. Bece wieHsl Opuraapl JOMKHBI OBITh aTTECTOBAHBI 110 TEIJIOBOMY METOJY
HEpa3pyIAMEero KOHTPoJs. XOoTs Obl OAMH paOOTHUK JOJKEH ObITh aTTECTOBAH HE
HIKe, ueM 110 [ kBanudukarmoHHOMY ypPOBHIO IO TEIJIOBOMY KOHTPOJIIO B CUCTEME
Pocrexnanzopa.

Jlns  mpoBefeHUS TETUIOBU3MOHHOW JIMarHOCTUKH MOTYT IPUBJICKATHCS
CTOPOHHHUE OpPraHU3alMH, aKKPEIUTOBAHHBIE B YCTAHOBJICHHOM MOPSIKE HA TEIIJIOBOM

METO/1 HEPa3pyIIAOIIEro KOHTPOJIS.
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Pmch}glifé{gg?s&?;)mn OpraHs! HCTIOTHHTe/ILHOM
IO JIEJIAM I'PAXKJAHCKO¥M OBOPOHBI, BAIACTH CYOLeKTOR
YPE3BLIYAWHBLIM CUTYALMAM Poccutickoil Pepeparpn
Y JIMKBUIALIMHY [TOC/IECTBUM
CTUXWUHMHBIX BEJCTBUHA
(MUC POCCHH)

3amecraTen: MENHCTpa — rIaBHLIE
roCyJapCTReHHLIH HHCIIEKTOP
Poccaiickoli Pegepanan
10 MOMaPHOMY HaJA0pyY

Tearpanssmni mpoesg, 3, Moama 109012
Ten. 8(495)983-79-01; daxrc B(495)624-19-46

07.042022 N. 43-2004-19
Ha Ne

O HanpaeneHHH MeTOAHYECKHX
PeKOMeHAaIHH

B nenax peanusaliiy NOJHOMOUMI OPraHOB HCTIO/THMTE/IBHOH B/ACTH CYOBLEKTOB
Poccutickori PegepanuH, onpegeneHHbBIX cTatbed 18 PegepancHOro 3akoHa
oT 21 gexabps 1994 r. Ne 69-®3 «O nokapHo# 6e30MacHOCTH» B UaCTH OPraHM3al[HH
oDyueHHs Hace/leHHMA MepaM IOXapHOH O0e30MacHOCTH, a TakKe HHOOPMHpPOBaHHA
Hace/lleHHA O Mepax MOKapHOH 0e30MacHOCTH, HaNpaBAdNTCH AIA MPaKTHYeCKoro
HCTI0Nb30BaHMA MeToHKA OLIeHKH MOXapHOH 6e30MacHOCTH KMJ/IOro AoMa (KBapTHPEI)
H MeTtogHuecKkHe peKOMEHJAlMH IO OpraHW3alHH NPOQHIAKTHKH [0XXapoB

oT 3JIEKIPOOGOPYAOBEIHHH B JKWIBIX M OOILeCTBeHHBIX 3JaHHMAX C IIpHMeHeHHeM
TeXHHUYeCKHX CpecTE.

INpunoxenue: Ha 132 1. B 1 3K3.

A M. CynpyHOBCKHH

- N

JOKYMEHT IOJXTHCAH
WIEKTPOHHOH IOTITHCHHO)

Ceprudaxar: 220071 3EE3 1 D9GDFAYFAE L ASBOG2ZBAC 14167
Baazenen: CYTIPYHOBCKHA AHATOIHA MIXANIOBHY
Hedterparremesi ¢ 15,12.202]1 mo 15.03.2023

Hecrpyrus Anexcasgp Hixonaess . 4
JenapramesT Hag30pHOH JSATEMLHOCTH H NPOQHIEKTH1ECKOH paboTsl

8(495)983-68-64




