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BBenenue

Homa uyucima mnoxapoB, mnpousomenmux B Poccuiickonn  Depepanuun
OT DJICKTPUUYECKHUX U3CIIHIA M YCTPONCTB B 3TAHUSIX M COOPYKEHHSIX, OT OOIIETO YMCIIa
MOXKapOB B  3JaHWSIX W COOPYKECHHMSIX  OCTaeTCs  CTAaOWJIBHO  BBICOKOM
u coctaBiset 6oiee 34 %.

HauGonbliiee yucio moxapoB OT 3JIEKTPOOOOPYJOBAHUS €KETOTHO MTPOUCXOIUT
Ha 00BEKTaX >XUIOro cekropa. Mx mons cocraBnser nopsaka /4 % ot obmiero
KOJIMYECTBA TMOYKAPOB IO ANEKTPOTEXHUICCKUM MTPUIHHAM.

OcHOBHasE 4acTh MOTMOIIMX JIOJEH Ha TOXKapax OT DJIEKTPOOOOPYIOBAHUS
MPUXOJUTCS HAa TIOKaphl B 3JAaHUSX U COOPYXKEHHUAX >Kujoro cekropa — 94,8%
OT 00IIero yuciia MOTUOMIMX Ha MOXapaX, BO3HHUKIIMX IO AJIEKTPOTEXHUYECKUM
MPUYUHAM.

Cpenn BHIOB OOBEKTOB JKHJIOTO CEKTOpAa HAMOOJBIIEE KOJIWYECTBO TOXKAPOB
OT DJICKTPOM3ACIUHA W YCTPOWCTB €XETOJHO IPOUCXOJWT B OJHOKBAPTHUPHBIX
U MHOTOKBAPTUPHBIX JKWIBIX JoMax U cocraBimsier okoimo 43 % wu 33 %
COOTBETCTBEHHO.

B 3maHuax u coopykeHHsX OOIIECTBEHHOTO Ha3HA4YEHUs JOJS TOXKapoB
OT DJIGKTPOOOOPYyIOBaHUS cocTaBuia Oosee 52 % OT o0mero 4uciaa IMOXapoB
Ha JAHHBIX O0BEKTAX.

Jonga uywucna moruOmmx JrOJed Ha TMoXapax oOT 3JIEKTPOOOOpYIOBaHUS
B OOIIECTBEHHBIX 37aHMAX cocTaBmia 19,0 % oT o0mmero umciaa MHOTHONINX Ha
no)kapax Ha JIaHHBIX 0ObEKTaXx.

Pacnipenenennst  3HaueHWM  TMoOKas3aTesned  OOCTAHOBKM € [OXapaMu,
npousomenmmmu B Poccuiickoit @eneparnun B nepuoa 2016-2021 romoB B xuiiom
CEeKTOpPEe M 3[IaHUAX U COOPYKCHHSX OOIIECTBEHHOTO HA3HAYCHUsS, MCTOYHUKOM
BO3HMKHOBEHHUSI KOTOPBIX SIBJSUIOCH  AJIEKTPOOOOpYy/IOBaHHE, IO CyOBEKTaM

Poccuiickoit @eneparuy npeacrapieHsl B Tadbaumax 1 u 2.



Taomuma 1
Pacnpenenenue 3HaueHuit mokasareyiei 00CTaHOBKY C TTOKapaMu, TPOU3OIICAIINMHU
B Poccuiickoii ®enepanun B nepuoa 2016-2021 ro10B B )KHIOM CEKTOPE,
HCTOYHUKOM BO3HUKHOBEHHMS KOTOPBIX SIBJISIIOCH JIEKTPOOOOpYyI0BaHHUE,
o cyorektaM Poccuiickoii denepanun

KoJu-Bo To Moru6ao o
PeiiTunr Cy0bexT PO 10KapoB, 0}; ™| Peiinur Cy0bekT PO JIoaei, (;; o
el qeJl.
1 MockoBckast 00J1acTb 16 861 7,63 1 MockoBckast 001acThb 738 6,70
2 Pecyomaxa 8 302 3,76 2 CBepanoBckas 00JIacTh 417 3,79
bamkoprocran
3 Yensouackas o0acTb 6728 3,04 3 Pecny6muka bamkoprocran 382 3,47
4 Hpkytckas o01acTb 6 598 2,99 4 Upkyrtckas obnactb 358 3,25
5 Jlenunrpackas 001acTb 6 452 2,92 5 Jlenunrpackas 00J1acTh 342 3,11
6 r. Mocksa 6 048 2,74 6 Kpacrosipckuit kpait 342 3,11
7 Kpacrosipckuit xpait 6 012 2,72 7 Hosocubupckas obmactsb 297 2,70
8 KpacHopapckuit kpaii 5905 2,67 Hwxeropoackas 001acTb 274 2,49
9 CBepjIoBCcKas 00J1aCTh 5693 2,58 9 Yenabuackas 00J1acTh 272 2,47
10 Camapckas 001acTh 5570 2,52 10 PocroBckas 06nacThb 256 2,33
11 Pecmry6nuka Tarapcran 5400 2,44 11 Kpacnomapckwmii kpaii 244 2,22
12 Hoocubupckas odmactsb 5302 2,40 12 TromeHckas 00y1acThb 233 2,12
13 ITpumopckuii kpait 5166 2,34 13 [Tepmckuii kpait 232 2,11
14 KemepoBckas obnacTp - 4945 2.24 14 KemepoBckast 06macTs - 230 2,00
Kysbacc Kysbacc
15 Hwmxkeroposckast 001acth 4823 2,18 15 Camapckast 00J1acTh 222 2,02
16 Anraiickuii kpait 4 583 2,07 16 Pecniyommuka Tarapcran 214 1,94
17 PocroBckas o6acts 4 326 1,96 17 CaparoBckas 001acTh 204 1,85
18 XabapoBckuil Kpaid 3990 1,81 18 XabapoBckuii Kpaid 199 1,81
19 CaparoBckas 007acTs 3862 1,75 Cpennee 1o cy6nexram 195,7
Ypaasckoro @O
20 Boponesxckas 061acth 3819 1,73 19 TBepckas 001acTh 190 1,73
21 IMepmckuii kpaii 3751 1,70 20 Bomnrorpanckas obnacth 184 1,67
22 Bourorpazackast 061acTb 3706 1,68 21 ITpumopckuii kpait 182 1,65
Cpennee 1o cyobekram
23 Openbyprckast 001acTh 3652 1,65 TpuBo.kckoro ®O 179,3
CpenHee mo cyobekram N N
Ypaabckoro DO 3631,0 22 Anraiickuit kpait 173 1,57
24 r. Cankr-IlerepOypr 3609 1,63 23 Kuposckas 061acTh 173 1,57
25 TroMeHckast 001acTh 3459 1,57 Cpemnee no cydnexram 172,3
Cubupckoro ®0O
Cpennee mo cydnexram 34237 24 Boponexckas o6macth 168 1,53

Cubupckoro ®0O




Koua-Bo Toas IToruouo Toas
PeiiTunr Cy0bexT PO 10KapoB, g Y ’ | PeliTuHr Cy0bekT PO JIIoei, g Y i
e/, 0 qel. °
Cpennee mo cydobeKkTam
MpuBokekoro GO 3396,1 25 Openbyprckas o61acTh 161 1,46
26 Omckag 00acThb 3130 1,42 26 OmMckas 001aCThb 156 1,42
g7 | XauteI-MaHCHHCKHH aBT. | 34,5 | 1 39 27 r. Mocksa 151 | 1,37
okpyr - FOrpa
Cpennee mo cydobeKkTam
Ientpanbnoro ®O 28849 28 Yamyprckas PecrybOnmka 145 1,32
28 Brnagumupckas 00macTsb 2 686 1,22 29 Tlensenckas o6iacTh 142 1,29
Cpez[}:ee H? cybrexram 2591,2 30 Brnagumupckast 061acth 141 1,28
Poccuiickoii Pepepannu
29 Trepexas oGIacT 2416 | 1,00 Cpemice no cybnextam | 447 g
HenTpanbHoro ®O
Cpennee no cydobekTam
[Omnoro ®O 22816 31 Kypranckas o0nacth 130 1,18
30 CraBpomoibCcKuil Kpai 2194 0,99 32 ApxaHreynbcKas 00JIacTh 130 1,18
31 Kypranckas 001acth 2126 0,96 33 Bonoroackas o0iacts 130 1,18
32 [Tensenckas o6macTs 2075 0,94 34 Hosroponckas o6mactb 130 1,18
33 Kuposckas o6acThb 2 057 0,93 Cpemulee H? cybrexram 129,2
Poccuiickoii @egepanun
34 VnegaHOBCKas 00J1aCTh 2038 0,92 35 Tam0OoBckas 00acTh 125 1,14
35 Yamyprckas Pecny0iuka 2012 0,91 36 Pecniy6nuka Caxa (SIkyTus) 122 1,11
36 3abaiikanbCcKuil kpai 2 006 0,91 37 3abaitkanbCKuil Kpai 121 1,10
Cpennee no cyobekram
Cepepo-3anainoro dO 1920,8 38 Pecny6muka Bypsitus 121 1,10
37 TamGoBcKas 061acT 1917 | 087 39 Hysameras Pecnyomka - | 419 | 4 gg
Uysamus
38 HBaHOBCcKas 00macTh 1903 0,86 40 r. Cankr-IletepOypr 117 1,06
39 PecrryGumia Caxa 1881 | 085 | 41 Kasnyscekas 061acTh 12 | 1,02
(SxyTus)
40 JIunenkas o0nacth 1807 0,82 42 VieaHOBCKAs 001aCTh 111 1,01
Cpeanee 1o cyobekram
41 Tynbckast 001acTh 1801 0,81 [Osxnoro ®O 110,5
42 Amypckasi 00s1acTh 1754 0,79 43 Pa3anckas 06nacThb 110 1,00
CpenHee 1o cyobexkram
43 Bpstackas obnacts 1736 0,79 Cesepo-3ananoro ®O 101,0
Cpennee no cyonexram | 45, 44 Tymbexas 061acTs 100 | 091
JaabHeBocTouHOro @O
44 Benropockas obmactb 1730 0,78 45 AcTtpaxaHckas 00JIaCTh 100 0,91
45 ApxaHrenbckas 001acTb 1714 0,78 Cpensiee no cyGnexram 86,7
JlanbHeBocTouHOTO PO
46 Pecrry6imka Kpeim 1713 0,78 46 JIunenkas o61acTb 86 0,78
47 Pecniy6nuka Bypsitus 1701 0,77 47 Amypckast 001acTh 84 0,76
48 Mypmanckas obnacts | 1668 | 0,75 | 48 Xanrpi-Mancuiickuii ast. 81 | 074
okpyr - IOrpa
49 Bonoroackas o6iacts 1664 0,75 49 Benropockas 001acTh 81 0,74




Koua-Bo Toas IToruouo Toas
PeiiTunr Cy0bexT PO 10KapoB, g Y ’ | PeliTuHr Cy0bekT PO JIIoei, g Y i
e/, 0 qel. °
50 | dysamckasPecnyommka- |y gan | g7 | 5 Crapponomscxmii kpaii 80 | 073
Uysamms
51 Psi3anckas 00yacThb 1519 0,69 51 Kypckas o6nacTb 80 0,73
52 Slpocnasckast o6nactb 1474 0,67 52 Pecniy6nmka Mopnosust 79 0,72
53 AcTtpaxaHcKkast 00J1acTh 1468 0,66 53 HBanosckas obmacts 78 0,71
54 Kamyxckast ob6macts 1463 0,66 54 BpsiaCKas obmacth 77 0,70
55 Kypckast o6nactb 1435 0,65 55 Pecny6iuka Kpeim 76 0,69
56 Tomckas 00y1acTh 1422 0,64 56 Pecnyonuka Komu 74 0,67
57 Hosroposckast o6nacts 1413 0,64 57 OproBckast 061acTh 72 0,65
58 Pecry6mmmka Mopaosust 1362 0,62 58 Pecrry6nmka Kapenms 70 0,64
59 PecniyOnuka Jlarectan 1332 0,60 59 IIckoBckast o0OmacTe 69 0,63
60 Pecniyoniuka Kapenus 1307 0,59 60 SIpocnaBckas 061acTh 68 0,62
61 CMmoneHckas 001acThb 1304 0,59 61 ToMckas 00acTb 67 0,61
62 Pecrry6nmka Xakacus 1226 0,55 62 CMoIteHckas 001acThb 63 0,57
63 TIckoBckas 00acThb 1204 0,54 63 Pecrrybimka Xakacus 60 0,55
64 Pecrry6imka Komu 1149 0,52 64 PecrryGimka Mapwmii D1 52 0,47
65 Yeuenckas PecnyOiika 1103 0,50 65 CaxanuHckasg 001acTh 43 0,39
66 CaxanuHckas 001acThb 1088 0,49 66 Koctpomckast 06sacTb 43 0,39
67 OpioBeKas oGacTs 1050 | 048 67 Hmano-Heremanit asT. 41 | 037
OKpYT
68 PecnryOimka Mapwii 31 1006 0,46 68 PecniyOmuka [larectan 31 0,28
69 Koctpomckast 00macTb 960 0,43 69 KanuanHTpamckas o0iacTb 27 0,25
Cpennee no cyobekTam
CeBepo-KaBka3ckoro 899,4 70 Kamyarckuit xpait 27 0,25
(0le)
70 Kamunnrpanckas 870 0,39 71 EBpetickas aBT. 00J1aCTh 25 0,23
001acTh
71 | Kebapmumo-bamaapcian | 200 | a5 | 75 PecnyGmia Thisa 23 | 021
PecnyOimka
72 Smano-Henenxuii aBT. 737 0,33 Cpennee o cyobekram 20,4
OKpyT Cesepo-KaBkazckoro @0
73 Pecniy6imka TriBa 569 0,26 73 MypmaHcKast 00J1acTh 20 0,18
74 Kamuarckuii kpait 514 0,23 74 Maranganckast 001acTb 20 0,18
75 PecniyOmuka Aneirest 500 0,23 75 PecriyOiinka Anraii 17 0,15
76 EBpetickas aBT. 00macTb 495 0,22 76 Kabapmumo-Bankapckas 16 0,15
PecnyOuinka
77 Pecnybnuka Anraid 450 0,20 77 r. CeBacTomnomnb 12 0,11
78 Pecniybmixa Cesepras 434 | 020 | 78 PecnyGmuxa Asires 10 | 009
Ocetuns - Ananus

79 Maraganckas 001acTb 406 0,18 79 UyKOTCKUIA aBT. OKPYT 10 0,09




Koa-Bo Toas IHoruo.o Toas
PeiiTunr Cy0bexT PO 10KapoB, g Y ’ | PeliTuHr Cy0bekT PO JIIoei, g Y i
ell. 0 qeJl. °
80 r. CeBacTomnoib 367 0,17 80 YeueHckas Pecrybmimka 6 0,05
81 Pecnybnmka Murymerns 283 0,13 81 Pecny6nuka Marymerus 5 0,05
82 Pecnybnmka Kanmpikus 268 0,12 82 Pecrryomixa Cenepras 4 0,04
Ocertus - Ananus
83 Kapauaeso-Hepkeccras 179 0,08 83 PecniyOnmka Kanmbikus 2 0,02
PecnyOinka
84 Henenxwif aBT. OKpyT 79 0,04 84 Heneuxwii aBT. OKpyT 2 0,02
85 YyKoTCKHil aBT. OKPYT 75 0,03 85 Kapatiacso-Hepieccias 1 0,01
PecniybOnnka
Tabnuma 2

Pacnipenenenue 3HaueHui nokasareneil 0OCTAHOBKH € MOKapaMH, TPOU30LIEIIINMU
B Poccuiickoii @eneparun B mepuon 2016-2021 rogoB B 31aHUAX, COOPYKEHUAX
OOIIIECTBEHHOTO Ha3HAYCHUS, ICTOYHUKOM BO3HHKHOBEHHS KOTOPBIX SIBIISIIOCH

aneKkTpoobopyaoBaHue, o cyorektam Poccuiickoit denepanuu

Koua-Bo Toas Iloru6.Jo Toas
PeiiTuHT Cyobext P® 03KapoB, o > | PedATHHT Cyobext PO JIoiei, Y ’
ell. 0 qell. 0
1 r. MockBa 1682 8,99 1 r. MockBa 12 14,12
2 MockoBckas 001acTb 895 4,78 2 MockoBckas 001acThb 10 11,76
3 r. Cankr-IletepOypr 724 3,87 3 [Ipumopckuit kpait 7 8,24
4 Kpacunonapckuii kpai 599 3,20 4 r. Cankr-IletepOypr 5 5,88
5 Pecny6nnka bamkoprocran 559 2,99 5 Upkytckas o01acTb 5 5,88
6 KpacHosipckuii kpait 545 2,91 6 Owmckast 0071acTh 5 5,88
7 Hpkyrckas obmacts 545 2,91 7 AcTpaxaHCKasi 00JIacTb 4 4,71
8 Tpavopeicait kpait 520 278 8 #Amano-HeHeUku# asr. 3 3,53
OKpyT
9 Yenabuackas 00J1acTh 509 2,72 9 Pecniy6niuka TriBa 3 3,53
10 XabapoBckuil kpai 503 2,69 10 Kpacuosipckuii kpait 2 2,35
11 HoBocubupckas 001acth 442 2,36 11 Yenabunckas 001acThb 2 2,35
12 Camapckast 00J1acTh 399 2,13 12 HoBocubupckas o0macth 2 2,35
13 PocroBckas obOnacts 367 1,96 13 PocroBckas obnactb 2 2,35
14 Pecniy6nuka Tatapcran 343 1,83 14 CaparoBckast 001acTb 2 2,35
15 Xante1-Mancuiickuii apr. 313 1,67 15 Hwxeropopckas 001acth 2 2,35
okpyT - IOrpa
Cpeanee no cyobexkram
16 CaparoBckas 00J1acTh 309 1,65 Cubnpekoro ®O 1,8
17 Owmckast 001acThb 294 1,57 Cpennee 1o cyonexTam 1,6
HenTpanbuoro O




Koa-Bo Toas Morubao Toas
PeiiTunr Cy0bexT PO 10KapoB, g Y > | PeddTHHT Cy0bekT PO JII01eH, g Y i
el. 0 YeJl. 0
18 Hiuskeropozckas 061acTs 292 1,56 16 Pecrryomxa 1 1,18
Bamxkoprocran
19 Kemeposcras obmact, - 291 1,56 17 Xabaposckuit kpaii 1 1,18
Kysbacc
20 Bounrorpaznckast oo6nacth 283 1,51 18 Camapckast 001acTh 1 1,18
Cpennee mo cydobekTam
Cubnpcroro DO 281,7 19 Bonrorpaznckas o6xacts 1 1,18
21 Adraiickuii kpait 270 1,44 20 Adraiickuii kpait 1 1,18
22 [epmcknii xpait 268 1,43 21 [epmckuii kpait 1 1,18
Cpennee no cyobekram 2627 Cpennee no cyobekram 10
Ypaasckoro @O ' Ypaasckoro ®O '

23 Boponexckas o6aactsh 260 1,39 22 Boponesxkckas 06aactsb 1 1,18
Cpeanee no cyobexkram 2537 Cpennee no cyobexkram 10
enTpanbHoro ®O ' FO:xHoro ®O '

24 TromeHckas o0acTb 242 1,29 Cpennee HI? quGLeKTaM 1,0
25 Pecnyomuka Kpem 241 1,29 23 CBepnioBckas 00JIacTbh 1 1,18
Cpennee nmo cydobekTam
TpuBokckoro GO 230,1 24 Amypckas 00J1acTh 1 1,18
26 Pecrry6mmka Caxa (SAxyTus) 227 1,21 25 TBepckast 00macTb 1 1,18
Cpennee nmo cydobekTam
IOmnore ®O 222,6 26 Bonoroackas o6nacts 1 1,18
Cpennee no cyobekram P® 218,7 27 YabsiHOBCKas 001acTh 1 1,18
27 CBepasioBcKas 00J1acTh 216 1,15 28 Benroposckas o6mactb 1 1,18
28 Pecrry6nuka Jlarectan 211 1,13 29 TamOoBckast 06acTb 1 1,18
29 CraBponoibCcKuid Kpan 210 1,12 30 Psasanckas obnacte 1 1,18
30 Openbyprckast 001acTs 207 1,11 31 Pecny6mmmka Komu 1 1,18
31 3abaiikanbCkuii Kpai 190 1,02 32 Koctpomckast 0051acTh 1 1,18
Cpennee 1o cyonexram 186,3 33 r. CeBacTomnoJb 1 1,18
JanbHeBocTounoro PO
32 ApxaHrenbckas 001acTb 185 0,99 34 Pecnybnnka Murymerus 1 1,18
) o Cpennee no cyobekram
33 SImano-Heneukuii aBT. OKpyT 182 0,97 Janbesocroanoro GO 0,8
34 ToMmckas o0acTb 180 0,96 Cpennee no cybnexram 0,6
Cesepo-3anaagnoro @O
Cpennee no cyobekram
35 Jlenunrpaackas 00J1acThb 177 0,95 IpuBo:kckoro GO 0,6
Cpennee no cyobekram
36 Amypckast 00JacTh 171 0,91 CeBepo-Kapka3zckoro 0,1
D0
Cpennee mo cydobekTam . .
Cesepo-3anainoro ®O 164,6 35 Kpacnonapckuii kpaii 0 0
37 AcTpaxaHckas 00J1acTh 159 0,85 36 Pecniy6sinka Tarapcrad 0 0
38 TBepckast 001acTh 154 0,82 37 Xante1-Mancuiickuii ar. 0 0
okpyT - IOrpa
39 Kuposckas o6nactsb 153 0,82 38 Kemeposckad 06macs, - 0 0

Ky3zbacc




10

Koua-Bo Toas IToruouo Toas
PeiiTunr Cy0bexT PO 10KapoB, 0% > | PeddTHHT Cy0bekT PO JII01eH, % i
ell. 0 qeJl.
40 Pecnybnmka Bypsitus 153 0,82 39 TromeHckas obnacth 0 0
41 VY amyprckas PecryOnnka 152 0,81 40 Pecniy6nnka Kpeim 0 0
42 Bounoroackas obnacts 147 0,79 41 Pecybmika Caxa 0 0
(SxyTus)
43 Bragnmupckas o6macTb 147 0,79 42 Pecrry6imka Jlarectan 0 0
44 MypmaHckas 00J1acTb 146 0,78 43 CraBponoiabCKuiA Kpaid 0 0
45 SpocnaBckas 06macTh 145 0,78 44 Openbyprckas 001acTh 0 0
46 Bpstackas o6nactb 139 0,74 45 3alaiikanbckuil kpait 0 0
47 VY ibsiHOBCKast 0071acTh 138 0,74 46 ApxaHrenbckasi 001acTh 0 0
48 [lensenckas o6nacth 135 0,72 47 Tomckas o6acTh 0 0
49 Benroponckas o6macTb 134 0,72 48 Jlenunrpanckas o0IacTh 0 0
50 Yeuenckas PecmyOmuka 127 0,68 49 Kuposckas 006nacth 0 0
51 CaxanuHcKas 00J1acTh 124 0,66 50 Pecniyonuka Bypsitus 0 0
52 TamOoBckas o61acThb 123 0,66 51 Yamyprckas PecryOmnmka 0 0
53 Psasanckas obnacts 118 0,63 52 Bnamnmupckas o6mactp 0 0
54 ‘ysamickas Pecry6ika - 116 0,62 53 MypMaHcKas 061acTh 0 0
Uysamus
55 Tynbckast 061acTh 115 0,61 54 SpocnaBckas 006J1acTh 0 0
56 Kypranckas o0nactsb 114 0,61 55 BpsiHckast 001acth 0 0
Cpeanee no cyobexkram

Cenepo-Kakasckoro ®O 109,4 56 [Tensenckas ob6actb 0 0
57 Pecrry6onmka Kapemus 107 0,57 57 Yeuenckas PecyOmuka 0 0
58 PecnyOimka Xaxkacus 105 0,56 58 Caxanmackas 001acThb 0 0
59 JIunenkas o6acThb 103 0,55 59 ‘yamckas Pecry6mika - 0 0

Yysamus
60 Pecniy6iinka Komu 101 0,54 60 Tynbckast 001acTh 0 0
61 OpJoBckast 00J1aCTh 98 0,52 61 Kypranckast 001acth 0 0
62 Pecniy6sinka TriBa 97 0,52 62 Pecniyonuka Kapenus 0 0
63 CMoiteHcKas 001acTh 96 0,51 63 PecnyOnmuka Xakacus 0 0
64 Kabapruso-Bankapckas 96 0,51 64 Jlunenkas o6nacTe 0 0
Pecrrybnnka
65 MBanoBckas o6nacTsb 95 0,51 65 OprnoBckast 001acTh 0 0
66 KocTtpomckas 00macth 95 0,51 66 CMoneHckas 001acThb 0 0
67 Kypckast obnacts 94 0,50 67 Kabapuuno-banxapexas 0 0
Pecnybusinka

68 KanuauHrpamckas 001acTh 92 0,49 68 MBaHoBCcKas 00y1acTh 0 0
69 Pecnyomuia Cenepras 80 043 | 69 Kypekast o6acTs 0 0

Ocetns - Anaunst
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Kou-Bo Toas IHoruo.o Toas
PeiiTunr Cy0bexT PO 10KapoB, g Y > | PeddTHHT Cy0bekT PO JII01eH, g Y i

ell. 0 Yell. 0

70 Pecny6mxa Mapuit D1 76 0,41 70 Kamununrpanckas 0 0
obJsacth
71 Kastyckas 061acTs 74 040 | 71 Pecniyomiia Ceepras 0 0
Ocerust - Ananus
72 Pecny6nnka MopnoBust 74 0,40 72 Pecny6nuka Mapuit On 0 0
73 r. CeBacTormoin 66 0,35 73 Kamyxckas obmacts 0 0
74 Hosroponckas o6mactb 62 0,33 74 Pecnry6mmka MopaoBust 0 0
75 Kamuarckuii xpait 58 0,31 75 Hosroponckas o6mactb 0 0
76 IckoBckas obmacTsh 54 0,29 76 Kamuatckuit kpait 0 0
77 PecnyOnmka Anrait 48 0,26 77 [ckoBckast 06macTb 0 0
78 PecrryOimika Anpirest 44 0,24 78 PecniyOnmuka Anraii 0 0
79 Maramanckas o61acTs 44 0,24 79 PecrryOmmuka Anpirest 0 0
80 EBpetickas aBT. 00J1aCTh 41 0,22 80 Marazganckas 001acThb 0 0
81 Pecniy6nnka Murymerus 31 0,17 81 EBpeiickas aBT. obnacth 0 0
82 Pecny6nnka Kanmbikus 22 0,12 82 Pecny6muka Kanmeikus 0 0
83 UyKOTCKHI aBT. OKPYT 18 0,10 83 UyKOTCKHI aBT. OKPYT 0 0
84 Heneuxwii aBT. OKpyT 16 0,09 84 Heneukwii aBT. OKpyT 0 0
85 KapauaeBo-Uepkecckas 11 0,06 85 KapauaeBo-Uepkecckas 0 0
PecmyOinka PecryOnnka

C Y4C€TOM HMHTCHCHBHOI'O POCTAa SHCPIrOBOOPYKCHHOCTHU HACCIICHHA, KHUJIBIX H

OOIIECTBEHHBIX 3[IaHWUW, TEHJEHIMA TI0 KOJMYECTBY «IJIEKTPOTEXHUUCCKUX)
II0’KapoB, OYEBHUIHO, COXPAHUTCS IIPU CYLIECTBYIOLIEM ITOJIOKEHUHM IOXKAPHOU
NPO(PUIAKTUKU 3IEKTPOYCTAHOBOK.

B Hacrosimiee BpeMs CIOXKWJIACh CHUTyallMsl, KOTJa 3JEKTPOOOOpYIOBAHHUE IO
OOMbIIIE YacTH HUKEM HE OOCIY)XHBAeTCS C TOYKH 3PEHHSI €ro IOXapHOU
npoPHIaKTUKUA. DJIEKTPUKKM HAa OOBEKTAaX 3aHUMAIOTCS €ro OOCITYXKUBAaHHEM WIIH
PEMOHTOM, KOTJa YTO-TO BBIXOJUT U3 CTpos. B 3TO# CBsI3U, OJHUM M3 OCHOBHBIX
BOIIPOCOB SIBJIIETCS OpPraHu3alisl CUCTEMAaTHYECKOW MPOPUIAKTUKH MOXKApOB OT
AIEKTPOOOOPYIOBaHUS KUJIBIX M  OOLIECTBEHHBIX 3JaHUM C MPUMEHEHUEM
TEXHUYECKUX CPEICTB.

B cootBercTBUM co cTaTheld 4 TexHuyeckoro periiameHta TamMoKeHHOro cor3a
(TP TC 004/2011),

HU3KOBOJBTHOE OOOPYJIOBaHUE JIOHKHO OBITh pa3pabOTaHO M M3TOTOBJICEHO TaKUM

«O 0e30macHOCTH  HHU3KOBOJBTHOTO  O0OPYIOBAHUS

o0pa3zom, 4TOOBI MPU MPUMEHEHUH €T0 TI0 HA3HAUYCHUIO U BBIMOJHEHUH TpeOOBaHUH K
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MOHTAaXY, AKCILTyaTaluu (MCTIOJIB30BAHMIO), XPaHEHHUIO, NIEPEBO3KE
(TpaHCIIOPTUPOBAHUIO) M TEXHUYECKOMY OOCIY)KMBaHUIO 3TO 000pyJI0OBaHHE
o0ecIieuynBajgo: OTCYTCTBHE HEIOMYyCTHMOTO PHCKAa BO3HUKHOBEHHS TOBBIMIEHHBIX
TEMIIepaTyp, IYTOBBIX pPa3psioB WM W3IIYYCHHH, KOTOpPHIE MOTYT IPUBECTH K
MOSIBJICHUIO OTACHOCTEHW, OTCYTCTBHE HEIOMYCTUMOIO pPHCKa TPH Ieperpyskax,
aBapUIHBIX PEKMMax M OTKa3aX, BbI3bIBAEMBIX BIUSHHUEM BHEIIHUX U BHYTPEHHHUX
BO3NelcTBYyOmUX (akTopoB. Takke B JaHHOW CTaThbe YCTAHOBJICHO, YTO
HU3KOBOJIbTHOE 00OPYZOBAaHHUE JOJDKHO OBITH pa3pabOTaHO W HM3TOTOBJIEHO TaKUM
oOpa3oM, YTOOBI OHO HE SBJSUIOCH WMCTOYHUKOM BO3HUKHOBEHHS IOXapa B
HOPMAJIBHBIX W aBApUWHBIX YCIOBHUSIX PaOOTHI.

B OonpmmHCTBE ciydaeB, TMOCIE€ MOHTaxa, »JJIEKTPOOOOPY/IOBaHUE HE
nojABepraercs  NPOQUIAKTHYECKUM  OCMOTpaM, TEXHHYECKOMY  KOHTPOIIIO,
OOCTY)KMBAaHUIO M PEMOHTHO-TIPEAYNPEAUTEIBHBIM MeponpusaTusaM. OHAKO Co
BPEMEHEM C HUM IPOUCXOMAT OTPHUIIATEIHHBIC M3MEHEHUS. YXYAIMIEHUE COCTOSHUS
AJIEKTPOOOOPYIOBaHUS ~ TPHUBOAUT K  HEPAIMOHAILHOMY  HWCIIOJIB30BAHUIO
AIIEKTPUYECKOM SHEPTUM U TOBBIINICHUIO YPOBHS MOXKAPHOM OIMACHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CHUCTEeMAaTU3UPOBAHHOTO HAOIOICHUS.

B cootBetcTBUM ¢ DenepanbHbiM 3aKkoHOM OT 21 nekabpst 1994 r. Ne 69-03
«O moxapHOW 0e30macHOCTW», TMPOQPIIAKTHKA TOXApOB — COBOKYITHOCTB
MIPEBEHTUBHBIX MEp, HAMPABICHHBIX HA MUCKIIOYEHHUE BO3MOYKHOCTH BO3HHKHOBEHUS
MO’KapOB U OTPAHUYECHUE UX TTOCIIECTBUN.

[Tox cuctemoii MpopUIAKTUKH MOKAPHOU O0E30MaCHOCTH AIEKTPOOOOPYI0BaAHNUS
KUJIBIX W OOIIECTBEHHBIX 3MaHUN IMOHUMAIOTCS PETYJSpPHBIC, BBIMOTHSIEMBIC TIO
3aJJaHHOW TpOorpaMMe HaOIOJCHUS 33 IKCIUTYyaTHPYEMBIM JJIEKTPOOOOPYIOBAHHUEM,
MO3BOJIAIOIINE OMpENessaTh ero (HaKTHUECKOe COCTOSHHE, MPOUCXOMASAIIUE B HEM
MPOIIECCHl W TMPOTHO3UPOBATh HM3MEHEHWE COCTOSHUS TIOJl BIMSHUEM Pa3IMYHBIX
daktopoB. Takue HaOmIOAEHUS HEOOXOAMMBI, B TIEPBYIO oOuepedb, s
AIEKTPOOOOPYI0BaHUSI 0OBEKTOB C MACCOBBIM MTPEOBIBAHUEM JIIO/ICH.

[To>xapHas 0e30MacHOCTh OOBEKTOB PA3NMUYHOIO HA3HAUYCHMS] B 3HAUUTEIHHOU
CTETICHH OIPENEeseTCs] COCTOSHUEM HKCIUTyaTHPYEMOTO JJIEKTPOOOOPYIOBAaHUS W
AIIEKTPOYCTAaHOBOK.

OCHOBHBIM  HampaBJIeHHEM B OOECIEYeHUH TMOXapHOW Oe30MmacHOCTH

AKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAHUS SABIIAETCS MAaKCUMAaJIbHO BO3MOXHOE


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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CHI)KEHHUE BEPOSITHOCTH BOSHUKHOBEHUS I10XkKapa OT AIEKTPOYCTAHOBOK B LIEJIOM U OT
OTJEJIBHBIX AIEKTPUUECKUX U3CIINN.

TaMm, T1€ €cTh KOHTaKTHBIE COEAUHEHHUs B DJIEKTPOCETSX, IPOLIECC OKUCICHUS
METANTMYECKUX TOBEPXHOCTEH  AIEKTPOKOHTAKTOB W  TOSBIEHUS  Je()EeKTOB
HEIpephIBEH. be3 A0CTaTOYHOM TEXHUYECKOW OCHAIEHHOCTH WU IMOATrOTOBJIEHHOTO
nepcoHaa B OOJBIIMHCTBE CIIy4aeB HEMCIIPABHOCTU 3JIEKTPOOOOPYAOBAHUS MOXKHO
OOHaApYXUTh TOJBKO MO XapaKTEpHOMY 3alaxy WU OOyTJIEHHOM 3JIEKTPOU30JIALINY,
YTO XapaKTEePHO JJIs aBapUIHBIX J1e()EKTOB y>Ke Ha MOKAPOOIIACHON CTaIHH.

Bo3HuKkHOBEHHE NEPEKTOB 3IEKTPUUECKUX LEMEd U IEKTPOOOOPYIOBAaHUSA —
3TO €CTECTBEHHBIN MPOLIECC, K KOTOPOMY HEOOXOAMMO OBITh TOTOBBIMH.

B HacTosmee BpeMsi NOSIBUIIMCh HOBBIE TEXHHUUYECKHUE CPEJICTBA, IMO3BOJIIOIINE
BBIBECTH NPOQUIAKTHUKY TIOKapOB OT 3JIEKTPOOOOPYNOBAaHUS B OKUJIBIX U
OOILIECTBEHHBIX 3/1AHUSIX HAa HOBBII YPOBEHD.

K 00ciyXHBaHUIO 3JIEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaJU(UIIMPOBAHHBIE
CIEHUUAIIMCTBI, HMMEIOIINE Tpynmy Mo dJjekTpoOe3onmacHocTd He Hiwke |,
IIOATBEPKIACHHYIO COOTBETCTBYIOLIUM YAOCTOBEPEHUEM.

OOcnenoBaHne HJIEKTPOYCTAHOBOK JOJDKHO TPOU3BOAMTHCS COBMECTHO C
KBTI (PUIUPOBAHHBIM IIEPCOHATIOM AIEKTPOTEXHUYECKOTO XO351CTBa,

OTBETCTBEHHBIM 32 00CITYKUBAaHUE JIEKTPOOOOPYIOBAHUS 31aHHUS.
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1. Ob6aacTb npuMeHeHUs!

Hacrosmue Metoanaeckue peKoOMEHIAIMN ONPEAeIIsaiOT 00Ire MOJI0KEHUS TI0
OpraHu3anud MNPO(UIAKTHKH TI0XKApPOB OT DJIIEKTPOOOOPYIOBAHUS B JKUJIBIX U
OOIIECTBEHHBIX 3IaHUSIX C TPUMEHEHUEM TEXHUYECKUX CPECTB.

Hacrosdmume wMeTonuyeckue pEKOMEHAAMU MPEAHA3HAYEHBI [ OpPraHoB
UCIIOJIHUTENIbHON BiacTh cyOobekToB Poccuiickoit denepanuu, OpraHoB MECTHOTO
caMOympaBJI€HUs, OpraHu3aluii Mo peain3alui MOJHOMOYUN B 00JIACTH MOXKApHOU
0€30MacHOCTH, a TaK)Ke COOCTBEHHUKOB (apeHAATOPOB) KHUJIBIX JOMOB (KBapTHD).

OCHOBHBIMM  33JladyaM{d  OpPTraHOB  HCIOJHUTEIBHONW BIACTU CYOBEKTOB
Poccuiickonn ®enepanuu, OpraHoB MECTHOTO CaMOYIIPaBJICHUs, OpPraHU3aluu,
Ha PEIICHHE KOTOPBIX HalpaBlieHa MPO(UIAKTHKA IMOXKAPOB B KHIbE, SBISIIOTCS
oOydeHHe HaceJIeHUsI MepaM MOKAPHOI 0€30MIaCHOCTH, OCHOBAM MOXKapo0e30M1acHOTO
MOBEJICHMUSI, a TaKXKe MH(OOPMUPOBAHKUE HACEJICHUS O MEPaX MOKapHOM 0€30MacHOCTH.

Hacrosimue MeTrogudyeckue pPEKOMEHIAIMU MOTYT OBITh  IPUMEHEHBI
COOCTBEHHHKAaMHU JIOMOB (KBapTHp) U apeHIaTOpaMH MOMEIIEHUN IJi MPOBEIACHUS
CaMOCTOATENLHON TEPBUYHOM OIICHKM COCTOSIHUSI TIOKapHOM  0e30MacHOCTH
AKCIUTYaTUPYEMOTO JEKTPOOOOPYAOBAHUS.

B HacTosimurx MeToaudeckux peKOMEHAAIUAX MO0l TEXHUYECKUMU CPEICTBAMU
npopUIAKTUKUA TMOXKAPOB MOHUMAIOTCS anmapaThl 3alIUThl DJICKTPUYECKUX IIETeH,
TEIUIOBU3MOHHAS IMarHOCTUKA, TEPMOUHANKATOPBI U TEPMOCUCTEMBI.

Hacrosmue meToanueckne peKOMEHIAIMU HE SIBISIOTCS PYKOBOICTBOM 10
MPOEKTUPOBAHUIO DJICKTPOYCTAHOBOK 3/]JaHUM W MOHTAXY aIllapaToB AJIEKTPUUECKON
3aIUTHI U IPYTUX TEXHUYECKUX CPEJICTB.

[IpoekTrpoBaHUE U MOHTaX AJIEKTPOYCTAHOBOK 3J]aHU JTOJIKEH MPOBOIUTHCS B
COOTBETCTBHH C JIEUCTBYIOIIUMHU HOPMAaTUBHBIMU JIOKYMEHTaMHU.

Hacrosmue wmeToanyecKkue pEeKOMEHAAUMW HE SBISIOTCS HOPMAaTUBHBIM

JIOKYMEHTOM.
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2. OCHOBHBIE JIEKTPOTeXHUYECKHe PUYMHBI 0KAPOB
0T JIEKTPOOOOPY10BAHMSI

[ToxapHast 0e3011acHOCTh OOBEKTOB PA3NMYHOTO HA3HAUEHUsS, B TOM 4YHCIIE
JKWIbIX W OONIECTBEHHBIX 3JaHUM B 3HAYMUTEIBHON CTENEHU OIpPEAEIIIeTCA
COCTOSIHHEM SKCILTyaTHPYEMOTO JIEKTPOOOOPYAOBAHUS U AIIEKTPOYCTAHOBOK.

3HaHWE TEXHUYECKUX MPUYMH MO0XKAPOB OT 3JEKTPOYCTAHOBOK IIO3BOJISIET
OpraHn30BaTh F3P(YEKTUBHYIO CUCTEMY MOKAPHO-ITPOPUIAKTUIECKUX MEPOIIPUITHH.

K nmprumHam noxapoB 3JIEKTPOTEXHUYECKOTO XapaKTepa OTHOCATCS:

- KOPOTKOE 3aMbIKaHHE;

- IEpETpy3Ka IEKTPUUECKUX LIETIEH;

- 0OJIBILIOE IEPEXOTHOE CONPOTUBIICHHUE;

- HCKPEHUE;

- JJIEKTPUYECKas Ayra;

- IEpEHaIPsHKEHUE SJIEKTPUUECKON CETH.

Kpome Toro, HeoOX0AMMO YYUTBHIBATh, YTO MEPEHANPSKEHUE DIEKTPUUECKON
CEeTH, OOJIBIIIOE MEPEXOJTHOE COMPOTUBICHUE U MEpPErpy3Ka IENu MOKET IPUBECTH K
KOPOTKOMY 3aMbIKaHHIO, BO3HHUKHOBEHHIO JJIEKTPUYECKOW Iyrd, M HaAo0OpoT,
KOPOTKO€ 3aMBIKaHUE MOXKET NPHUBECTH K IEpPErpy3Ke 3JIEKTPUUYECKOM CETH, K
HCKPEHHUIO, 00pa30BaHUIO IEKTPUUECKON IyTH, K MEPEXO1y JIEKTPUUECKOTO TOKA Ha
METAJTMYCCKHE 3a3€MJICHHbBIC KOHCTPYKIMH U T.1. [3].

To ecTh, OJHM aBapHilHbIE PEXKHUMBI, MOTYT NEPEXOAUTH B Jpyrue Oosee

OITIACHBIC OTHOCUTCIIbHO BO3MOKHOCTH BOSHHKHOBCHUS I10KAPOB.

Kopomkoe 3amvikanue

Cpenu mnOpvYMH TIOXAPOB  AJIEKTPOTEXHUYECKOTO  XapakTepa KOPOTKOE
3aMbIKaHUE SBJISIETCS CaMbIM PACIpPOCTPAHEHHBIM, XOTS HEPEAKO OHO MOXET ObITh U
CJIEICTBUEM KaKOW-T10O0 APYrod aBapuitHOM CUTyaIluU B AJICKTPUYECKOM 1IETIH.

KopoTkoe 3aMblkaHWe B JJEKTPUUYECKUX LEMNSAX MOXET BO3HHKHYTh B
pe3yJibTaTe 3aMbIKaHUsl MEXAy ()a30BBIM M HYJIEBBIM MPOBOAHUKAMU, 3aMbIKaHUS
(ha30BOro MPOBOIHUKA Ha «3eMitio» [3].

NupiMu  clioBamMHU, KOPOTKOE 3aMbIKaHME BO3HHMKAE€T TMPU COCIUHCHUHU
ANEKTPUUYECKUX MPOBOJIOB C HAPYUIEHHON M30JIALIMEN, CONPUKOCHOBEHUH MTPOBOJIOB C

MCTAJUIMYCCKUMHU  3a3CMJICHHBIMU  KOHCTPYKIOUSAMHU B,HaHI/Iﬁ U COOPYKCHUU,
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MONAJaHNA Ha OTOJIEHHbIE IPOBOJA MOCTOPOHHUX METAUIMYECKUX MPEIMETOB,
npoboe OOyIJeHHONM WM HapyHIeHHOM M30JSIUM  TPOBOJAOB UM APYIrHX
AIEKTPOYCTAHOBOYHBIX U3AECITUMU.

[Ipr KOPOTKOM 3aMBIKAHMM MTHOBEHHO MHOTOKPATHO YBEJIMUMBAETCS CUJIA TOKA
B LIENH, NPOUCXOJHUT 3HAYUTEJIBHOE BBIJCICHHUE TEIIa, 3HAYUTEIBHO BO3PACTaCT
TeMIEpaTypa TOKOMPOBOIAIIUX >KHWII, YTO MPUBOAMUT K PACIUVIABICHUIO H3OJISILIUU
ANEKTPUUECKUX TMPOBOJIOB M Kabeiled M €€ MOoCIeqyIoIeMy BOCIJIAMEHEHHIO.
KopoTkoe 3aMblkaHue, KaK IMPaBWIO, CONPOBOXKAAECTCSA XJIONKOM, PacCIUIaBICHUEM
MeTajula TMPOBOJHUKOB M BHEIOPOCOM PACKAJICHHBIX YACTHUII W3 30HBI KOPOTKOTO
3aMBIKaHUs C TTOCJIEAYIOIINM BOCIUIAMEHEHUEM OKPYKAIOIIUX MPEAMETOB.

Haubonee pacnpocTpaHeHHbIE TMPUYHHBI, MO KOTOPHIM MOKET MPOU30NTH
KOPOTKOE 3aMbIKaHUE B KBAPTHUPE, IOME, OOIIECTBEHHBIX 3[aHUSIX — 3TO MOBPEKICHHUE
m3ossinun. [loBpexneHrne n3041uuy Jaiie BCEro MPOUCXOAUT B MeCTax, II€ MPOBOIA
neperudarorcs. Takxke K MOBPEKICHUIO U30JISIIMU MOKET MPUBECTU NIEPEKPYIMBAHUE
MPOBOJIOB, Cru0aHWe TPOBOJOB IOJ OCTPHIM YIJIOM, IOBPEXKICHUE H3OJSALUU
MIPOBOJIOB TPU TMPOBEACHUH PEMOHTHBIX paboT [4]. M3onsduuio MOryT MOBPEAUTH
IPBI3YHBl WJIM JOMAIlHUE XUBOTHBIE. Ellle OlHAa MpUYMHA KOPOTKUX 3aMBIKAHUM —
IIEPErPEB U, KAK CIEACTBUE, PA3PYLIEHUE U30JIALMH.

HUctounukamMu 3aXuraHusi NPU KOPOTKUX 3aMBIKAHHSIX MOTYT SIBIISITHCS
packajieHHbIE (TOPSIIIIME) YACTULIBI U KAl METAJIJIa ITPU PACIUIABICHUN B aBApUIHBIX

peXuMax KuJ MPOBOAOB (Kabernei) Win Mpu pa3pyIIeHUH JIEKTPOIPHUOOPOB.

Ilepezpyska snexkmpuueckux cemei

CoBpeMeHHBIE KBApTHUPBI M JIOMA HACBIIIEHB MHOMXECTBOM JJIEKTPUYECKUX
npubopoB. YacToll NpUYMHON BO3HUMKHOBEHHS IMOXKAPOB SBISETCA NEperpyska
BJIEKTPOCETEN.

IIeperpy3koi Ha3bIBA€TCs TAKOE SIBJIEHUE, IIPU KOTOPOM B JJIEKTPUUECKOU CETH
BO3HUKAIOT TOKOBBIE HArPY3KH, MPEBBIIIAIOIINE JIUTENBHO TOITYCTUMBIE.

Haunbonee yacToii mpuuMHOM, BBI3bIBAIOILEH NIEPETPY3KY DIEKTPUUECKUX 1enei
B KHUJIBIX U OOLIECTBEHHBIX 3/IaHUSX, SBJISIETCS BKIIFOUEHHUE B DJIEKTPUUYECKYIO CETh HE
IPEIyCMOTPEHHBIX PAacYeTOM MOUIHBIX MOTpEOUTENEH ANEKTPOIHEPIHUH WU
BKJIFOUEHUE B OJHY PO3ETKY HECKOJBKO OBITOBBIX MPUOOPOB OOJIBIION MOIIHOCTH

OZTHOBPEMEHHO.
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B pesynbraTre mneperpy3kud IMpoBOJIa HArpeBalOTCS, BBIAENSAETCS OO0JbIIOE
KOJIMYECTBO TEIJIa, MOTYT IUIABUTHCS KUJIbI MPOBOJOB — 3TO MOXKET CTAaTh MPUYUHOU

KOPOTKOTO 3aMbIKaHHsI, BOSHHKAIOT UCKPHI M KaK CJICJCTBUE MoXxap [5].

bonvwoe nepexoonoe conpomuesnenue (n10xoii Konmaxm)

bonpimoe mepexogHOe COMPOTHBIEHHWE — OSTO COMPOTHUBICHHE YdYacTKa
AIIEKTPUIECKOM IIETTH B MECTE COSTMHEHUS OTACIBHBIX 3JIEMEHTOB (MECTa COSAMHCHUS
IPOBOIOB, MOJICOCIMHEHUSI UX K DJIEKTPONPUEMHUKAM, KOHTAKTHBIM 3JI€MEHTaM U
T.I.) B KOTOPBIX, MPU HEMPABUILHOM HMX HCIOJHEHHH, COIPOTHUBIEHHUE BHIIIEC IO
CPaBHEHHUIO C COMPOTUBJICHUEM DJIEKTPHUECKOM IEMH 0 ATHUX YYaCTKOB U MOCJIE HUX
[3].

Haubonee yacto 60blre NepexoJHbIe CONPOTUBIICHUSI BO3HUKAIOT B MECTax
COCIMHEHHSI IPOBOJIOB MEXKTY COOOM, KOT/]a BMECTO MalKu, CBAPKH, OMPECCOBKH UITU
32)KMUMOB MOJI 0OJITBI TPUMEHSIOTCSI CKPYTKU MPOBOJOB (OCOOEHHO ONacHa CKpyTKa
IIPOBOJIOB C ATFOMUHUEBBIMHU U MEHBIMU KUJIAMHU ), B MECTaX TOIKIIFOYEHHS TPOBOIOB
K anmapatam 0e3 CHeUUalbHbIX 3aXUMOB M HAKOHEYHUKOB, B BBIKIHOYATENSAX,
HITETICETbHBIX pa3zbeMax (pPO3eTKaxX, BWJIKaX) Ha KOHTAKTHBIX JJIEMEHTax Ipu
CHIDKEHUU TIPUIIATaeMbIX JJI BKIIOYCHHS YCUIIUI, HETOBKIIOUCHUS, TIOJTOPaHUs U
T.I., B MECTaX KOHTAKTOB, BBHIMOJHEHHBIX C MOMOIIbIO PE3bOOBBIX COCIWHEHUN B
AIEKTPOOOOPYIOBaHUHU, B KOTOPOM B Tpoliecce padoThl MPOM3OILIO OcCiablieHHe
KOHTAaKTa.

HenocpeacTBEHHBIM HCTOYHUKOM 3a)KUTAHUS B HTOM CIydyae€ MOTYT OBITh:
DJIEMEHTHI DJIEKTPOYCTAHOBOK, HArpeThle 10 BBICOKOW TeMIIEpaTypbl TEIJIOM,
BBIICTICHHBIM ~ DJICKTPUYECKMM TOKOM B MecTe€ OOJBIIOr0  MEPEXOAHOTO
COMPOTUBIICHUS; DJIEKTPUYECKHE WCKPbl WJIM YaCTHIBI PACIJIABICHHOTO U
HaKaJICHHOI'0 MeTaJljla, BO3HUKAIOIIINE B MECTE «IIJIOXOT0» 3JIEKTPUUECKOI0 KOHTAKTA.

Kpome Toro, Oosbliioe nepexogHOe CONPOTUBIEHUE MOXKET ObITh MPUUHMHOU

BO3HUKHOBCHHA KOPOTKOI'O 3aMbIKAHM.

Hckpenue (0yzoeoii npoooit)

Uckpenne (myroBoil mpoOOW) B IJIEKTPOYCTAaHOBKAX — OTO BechMa
pacnpocTpaHEHHOE SBJICHUE U MPOUCXOAUT KaK MPU HOPMAILHOM paboTe OTAETBHBIX
MOTPEOUTENICN AIEKTPUUECKON DHEPruM, 4damie BCEro IMPUOOPOB HMEIOIIHNX

KOHHCKTOPHBIﬁ QICKTPOABUTIATCIIb IIPHU HEIIJIOTHOM IPUIICTaHWMH K HUM IICTOK, TaK U
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B aBapUIHOM peXuMe pabdoThl 3JIEKTPOIPHUOOPOB, B MECTAX HEKAYECTBEHHOI'O
OPUCOEANHEHUSI TPOBOJOB K TMOTPEOUTENAM D3JIEKTPUUECKONM HHEPruM, Ipu
CONPUKOCHOBEHUU OTACNIBHBIX YYacTKOB TPOBOJOB MEXIy COO0OM WM ¢
3a3eMJICHHBIMH KOHCTPYKIHUSAMH U T. 1. [3].

[Ipy uCKpeHMHM TPOUCXOAUT OOpa30BaHUE HCTOYHHMKOB  3a)KUTaHUA,
o0alarolUX YHEPTUEN U TEMIEPAaTypOil JOCTATOUHBIX ISl BOCINIAMEHEHUS! MHOTHUX
TOpPIOYMX BEIIECTB U MAaTEPUAIIOB.

HckpoBol pa3psg MOKET 0Opa3oBBIBATHCSA MPHU U3JIOME KWIbI KaOens n3-3a
YCTAJIOCTU METajlla, pa3pblBa MPOBOJHUKA IPH YPE3MEPHOM PACTKEHHUH Kades,
a1M00 MpU MOBPEKIECHUU JKUJIBI TOCTOPOHHUM IMPEAMETOM. B MOBpexAEHHON Kuiie
BO3HUKAET Majbli 3a30p, MPOOMBaeMblil pabo4YMM HaIpsHKEHHEM, MO3TOMY TOK IO
TakoMy KaOelo NpoAOJKAaeT MNpPOTeKaTb, W OCTAETCA OJNM30K K HOMHUHAJIBHOMY
3HauYeHHUI0. B 3a30pe BO3ZHHUKAET TyroBOM pa3psiji, COMPOBOXKIAIOIINIICSI HHTEHCUBHBIM
BBIJICJICHUEM TEIIa, YTO MPUBOIUT K JATbHEUILIEMY Pa3pyILICHUIO U30JISIUN KaOes u

€TI0 BO3TOpaHHIO.

Inexkmpuueckan oy2a

DnekTpuyeckas ayra oopasyercs B pe3yJbTaTe YCTOMYUBOIO AJIEKTPUUECKOrO
paspsiga MeXIy ABYMS METAIMYECKMMHU 3JIEMEHTAMH 3JIEKTPUUYECKOW YCTaHOBKH,
MMEIOIUMH Pa3Hble MOTEHIMANBI. B 35IeKTpruecKol ayre mpoucXoauT UHTEHCUBHAS
WOHM3alMs Ta30BOr0 IPOMEKYTKA, IUIaBICHUE M ropeHue Meramuia. Kpome Toro,
IPOUCXOAUT HMHTEHCUBHOE pPAa30pBhI3TMBAaHME PACIUIABJICHHBIX YacTHIl METaJlia,
UMEIOIIMUX OOJIBILION 3amac TEmIOBOM HSHEPruu, KOTOpbIE MOMNajasi Ha TOprOYHe
MaTepuaibl, MOTYT 3aXeub HUX. OJEKTpUYecKas Jyra HMEET OYEHb BBICOKYIO
temmnepatypy (1500-4000 °C) u MOKET BOCIUIAaMEHUTh MPAKTUUYECKU JIFOOOM roprounit
MaTepHall, COPUKACAsICh C HUM HEIOCPEICTBEHHO, a TAK)KE MOCPEICTBOM JIyUHCTON
TEIJIOTHI.

VYcroilunBasi  anekTpuueckas ~— Ayra  MHOTJAa  MOXET  BO3HUKATh B
anekTporpoBoax. [Ipu anekTpuueckol Ayre mo HensiM MpoTeKaroT TOKU KOPOTKOIO
3ambikaHus. [ToaToMy npu 0Opa3oBaHUU IEKTPUUYECKON TyTU B aBAPUIHOM PEKUME
B AJICKTPUYECKOM 1€ BO3HUKAIOT BTOPUYHBIE (TOOOYHBIE) SIBICHHUS, XapaKTepHbIC
JUTS1 KOPOTKOTO 3aMbIKaHMs. B cirydasx, He IpeayCMOTPEHHBIX HOPMAJIBHBIM PEXXUMOM
AKCILTYaTallMK AJIEKTPOYCTAHOBOK, BOSHUKHOBEHHUE AJIEKTPUUECKOM AYTU Yalle BCEro

TPOMCXOUT MPH KOPOTKOM 3aMbIKaHHH [ 3].
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Ilepenanpsasicenue 6 31eKmpu4ecKoll yenu

[lepeHanpspkeHUEe MOMKET BO3HUKATh: MPH KOPOTKHX 3aMbIKAHUAX; IIPU
MONAJaHUH «BBICOKOT0» HANpPsUKEHHUs HA HHU3KOBOJBTHBIE CETH; NPH TPO30BBIX
paspsiax; 3JeKTPOMarHUTHOM MHAYKIIUH U JIP.

[loxapHass ONAcHOCTb IEPEHAIPSKEHUSI, B 3aBHCUMOCTH OT KOHKPETHBIX
YCIOBUM, MOXKET TPOSBIATHCS B  CICAYIONIEM: TIOBBIIICHHH BEPOSITHOCTH
BO3HUKHOBEHUS KOPOTKOTO 3aMBIKAHUS; YBEIWYEHWH TOKOBOW HArpy3ku Ha
OTIEIbHBIX Yy4YacTKax »JJEKTPUUYECKOM LEeNu M BO3MOXKXHOCTU BO3HHKHOBEHUS
Neperpy3Ky; NOBBIIIEHNUN TEIJIOBBIIEIEHUS B 3JIEKTPOHATPEBATEIbHBIX YCTPOUCTBAX;

IMOBBIICHUH BEPOATHOCTU BO3HUKHOBCHUA aBapHﬁHBIX PECKNMOB B BHCKTpOHpI/I60an

[3].

Henpasunvnaa kcnayamayus, KOHCMPYKMUGHbIE HEOOCMAMKU U
HEeUCnPAGHOCMU IJ1IeKMPOU30eIULL

[loxxapHas 0€30MaCHOCTb  3JEKTPUYECKUX NPUOOPOB  HANpaBieHA Ha
oOecrieueHue MPakTUIeCKON HEBO3MOXKHOCTH 3aropaHusi, Kak caMOro U3/elus, TaK U
OKpYXalole ero cpeapl, YTO JOJDKHO OO0EeCneYnBaThCsi  KOHCTPYKIIHEH
ANEKTpONpuOOpa, BHIOOPOM  KOMIUICKTYIOIIMX M3JEIUA W MaTepuajgoB C
TEMITEpaTypHBIMU XapaKTEPUCTUKAMH, COOTBETCTBYIOIIUMH TEIJIOBOMY PEXKUMY
paboTsl. [Ipu 3TOM XapaKTepruCTUKaMU TIOKApOOE30ITaCHOCTH SABJISETCS COOTBETCTBHE
TEMIIEpaTypbl Ha OCHOBHBIX JJIEMEHTaX DSJIEKTPUUECKOTo MpuOopa JOMyCTHMBIM
3HAYCHUSAM, KaK B paboyeM, TaK U B aBaApUIHOM PEKUME €ro paboThI.

Bo3HUKHOBEHHE TIOKApOB OT DJIEKTPHUECKHMX TMPUOOPOB MOXKET OBITh
OoOyCJIOBJIEHO: ~ KOHCTPYKTMBHBIMH  HEIOCTaTKaMH,  HApYIICHUEM  TMPaBWII
AKCIUTyaTallii; HEKAYeCTBEHHBIM HSHEProcHaOkKeHueM (Pe3KUMH KOJIeOaHUSIMHU
HAMPSHKEHUST B DJIGKTPUYECKOM CETH, YTO MOKET NPUBECTH K BO3HUKHOBEHUIO
aBapUIHBIX PEKUMOB).

OCHOBHBIMH MPUYNHAMHU BO3ZHUKHOBEHUS TIOYKAPOB OT DJICKTPUUCCKUX H3CITHIA
SBJITFOTCS: KOPOTKOE 3aMbIKaHWE B TpHOOpax | MIHypax IHTAaHHS, OOJBIIOE
MIEPEXOAHOE CONPOTUBIICHUE, TIEPETPYy3Ka, HCKPEHHE, HAPYIICHHUE TEILIOBOTO PEKUMa
paboTel  snekTponpubopa  (YXYHAIMIEHHBIM  TEIUIOOTBOJ),  HEMOCPEACTBEHHOE
COTMPUKOCHOBEHHE HATrPEThIX TOBEPXHOCTEH AJIEKTPONPUOOPOB C TOPIOYUMHU

MaTepuajiaMH; BO3JIEUCTBHME TEIJIOBOTO  M3JIydeHus mnpubopa (Hampumep,
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3J'ICKTp00601"peBaT€JI}I) Ha TOpHOYHUC MATCpuajbl, BbLUICT PACKAJICHHBIX YAaCTHII,

00pa30BaBIIMXCS B pe3yIbTaTe aBapuiiHOro pexkuma [3].

3. Oprann3anus npo@UIAKTHKHI MMOKAPOB
3.1. O0mme moJ10KeHUus

Opranuzanus npoHIIaKTUKA 0>KapoB OT AKCILTYaTUPYEMOTO
ANIEKTPOOOOPYIOBaHUS HAXOJUTCA B KOMIIETCHIIMM JIMIA, WIM YIPaBISIONICH
KOMIIaHUHU, OTBETCTBEHHBIX 3a 0OECIEUYEHHUE MOXKApHON 0e30MacHOCTH Ha OOBEKTE
3aILUTHI, €CJIM UHOE HE OMPENEIIEHO PYKOBOAUTEIEM OpPraHu3aliu.

B cootBercTBHU C [15] OTBETCTBEHHBIN JOJKEH UMETh: TEXHUYECKHUE MacopTa
OCHOBHOT'O 3JIEKTPOOOOPYJOBaHMs, KypHaJIbl yyeTa 3JIEKTPOOOOpYIOBaHUS C
NEPEYUCIEHUEM OCHOBHOIO 3JIEKTPOOOOPYIOBAHMS U C YKa3aHUEM €r0 TEXHUYECKUX
JAHHBIX, HMHCTPYKUMU [0 O3KCIUTyaTaldd M TEXHUYECKHE Nacropra 3aBOJOB-
U3rOTOBUTENIEH, CEepPTU(PUKATBI Ha OOOpYJOBaHME U MaTepHalbl, MOJJIeKAIINe
00s13aTeIbHON CEpTUPUKALINU, TPOTOKOJIBI U AaKThI UCIIBITAHUHN U U3MEPEHUHN, pEMOHTA
U TEXHUYECKOro 00CIyKMBaHUs 000pyNOBaHUs, )KypHaJl 1€(PeKTOB U HEMOJaJ0K Ha
3JIEKTPOOOOPYIOBAaHUM,  MPOU3BOJCTBEHHbIE HHCTPYKLUHMHM TIO  OKCIUTyaTalluu
ANIEKTPOYCTAHOBOK, HWHCTPYKLHMHM IO TOKApHON O€30MacHOCTH, WHCTPYKUUU IO
NPEeIOTBPALICHUIO U JIMKBUJAUMU aBapuil. Bce MHCTpyKUuuM pa3zpadaThIBalOTCs C
Y4€TOM BUJOB BBIMIOJIHAEMBIX PaOOT M YTBEPKJIAIOTCS PYKOBOJUTENIEM OpraHU3aI1H.
[Topsinok XxpaHeHUs! JOKYMEHTALMH YCTaHABIMBAETCA PYKOBOJIUTEIEM OPraHU3ALMH.

JlokymeHTalus J0JbKHA epecMaTpuBaThes He pexe 1 pasa B 3 roza.

Bce wu3MeHeHHs B DJIEKTPOYCTAHOBKAX, BBIMOJIHEHHbIE B  MPOLECCE
AKCIUTyaTallMM, JIOJKHBI CBOEBPEMEHHO OTpaXkaThCsl HAa CXEMaX U 4YepTexkax 3a
MOJNKCHIO0 OTBETCTBEHHOI'O 32 3JIEKTPOXO03IMCTBO C YKa3aHUEM €r0 JOJDKHOCTH U JaThl
BHECEHHSI N3MEHEHUS.

CooTBeTcTBHE DBJEKTPUUECKUX CXeM (DAaKTHUYECKUM OSKCIUTyaTallMOHHBIM
JIOJKHO TIPOBEPATHCA HE pexe 1 pa3a B 2 roja.

B cootBerctBum ¢ [15] mnpoBepka yCTPOMCTB 3allUTHOIO OTKJIIOYEHHS
IIPOU3BOMTCS HE pexe | pa3za B KBapTall.

JUIst IpyruX anmnaparoB 3alUThl PEKOMEHIYETCS POBOJAUTH IPOBEPKY HE pEXKE

1 pa3a B kBapTa.
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[IpoBepky cCOCTOSIHUS TEPMOUHAMKATOPOB M TEPMOCUCTEM PEKOMEHIYETCs
npoBOJUTH 1 pa3 B KBapTal.

TennoBU3MOHHYI0O  JAMAarHOCTUKY  3JIEKTPOOOOPYAOBaHUS  PEKOMEHAYETCS
IIPOBOJUTH HE pexe | pasa B roa.

PekoMeHnayeTcsi MpOBOIUTH BHEIUIAHOBOE MPO(UIAKTHUECKOE O00CIIeIOBaHHE
OTJICJIBHBIX JJIEMEHTOB AJIEKTPOOOOPYIOBAaHUS TMOCIE KaXIOro UX PEMOHTa WIIU
3aMEHBI.

Pekomennyercss mnepen MPOBEACHUEM OYEPEAHOIO WM  BHEIJIAHOBOIO
oOCJIeTOBaHUSI O3HAKOMHUTHCS C JAHHBIMH TPEIBIIYIIEro 00CIeOBaHUA. ITO
MO3BOJUT MPOCIEAUTh JUHAMUKY IOKapPHOM OMACHOCTH 3JEKTPOOOOPYAOBAHMS U
CBOEBPEMEHHO MPEJOTBPATUTH MT0KAPOOIACHYIO CUTYALUIO.

HenocpeactBeHHO  mpodUIAKTUYECKUIT  OCMOTP  3JEKTpOoOOpyAOBaHUs
MPOBOAUT  KBAIU(UIMPOBAHHBIM  CHENUATUCT OOCTYKHMBAIOIICH OpraHu3aluu
COBMECTHO C OTBETCTBEHHBIM 3a MOXKAPHYIO MPOPUIAKTUKY HA OOBEKTE.

Bce onepanuu ¢ 351ekTpoo0opyA0oBaHUEM (MOHTaX aIllapaToB 3IEKTPUUECKOM
3alUThl, TEPMOUHJIUKATOPOB, TEPMOCUCTEM, HPOPUIAKTUUYECKOE OOCIyKUBaHHE,
PEMOHT, 3aMeHa) JIODKHBI MPOBOJUTH  KBaJIU(UIMPOBAHHBIC  CIICIIMAIUCTHI

00CTy’KMBarOIIel OpraHu3aluu.

3.2. lIpopunakruyeckue MepoNnpUATHS

K npodunaktuueckuM MEpONpHUSTHSAM MO MNPEAYNPEKICHUIO I0XKapOB OT
AIIEKTPOOOOPYIOBAHUS JKUJIBIX U OOILECTBEHHBIX 31aHUM CIIEyeT OTHECTH:

- IEPUOJNYECKUI KOHTPOJIb COCTOSIHUS M paboOTOCIOCOOHOCTH amnmnapaToB
3aIIMTHI DJIEKTPUUECKOMN CETH;

- IPUMEHEHNE TEPMONHINKATOPOB U MEPUOINYECKUN KOHTPOJIb UX COCTOSIHUS;

- IPUMEHEHUE TEPMOCUCTEM;

- IEPHOINYECKOE [IPOBEICHUE TEIJIOBU3UOHHOMN JUarHOCTUKH
HKCILTYaTUPYEMOTO IEKTPOOOOPYI0BaAHUS;

- KOHTPOJIb COCTOSIHUSA UCIOJIb3YEMbIX 3JIEKTPONPUOOPOB, FIEKTPONPOBOAKU U
AJIEKTPOYCTAHOBOYHBIX U3JCIUMN.

Crnenyer OTMETUTD, YTO NEPE] NEPBUYHON YCTAHOBKOW TEPMOMHANKATOPOB HA

AJIEMEHTHI 3JIEKTPOOOOPYIOBaHUS HEOOXOAMMO COOCTBEHHHKY 3JIEKTPOYCTaHOBKU
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WIM  OKCIUIyaTUPYIOLIEH  OpraHuM3alud  pa3paboTarb  HPOEKT  MOHTaXa
TEPMOMHIUKATOPOB C YKa3aHUEM TOYEK X MOHTAKA U TUIIOB.

[IpoekT MOHTa)ka TEPMOHMHIMKATOPOB JOJDKEH OBITh BKIIIOYEH B IEPEUYECHBb
OCHOBHOM TEXHUYECKON JOKYMEHTALMH 3aIIHIIAEMON 3JIEKTPOYCTAHOBKHU.

[Ipu mocnenyromeM MPOBEJECHUM  PEMOHTHBIX paboOT ¢  3aMeHOH
TEPMOMHANKATOPOB JOJDKHO OCYLIECTBIATh B COOTBETCTBUM C TpeOOBaHUSIMH,
pa3paboTaHHOIO MPOEKTa MOHTAXKA.

VY cTaHOBKY TEPMOMHIMKATOPOB JOJIKEH MPOU3BOIUTH IEPCOHAN, JOMYLIEHHBIHI
K paboTe B JEHUCTBYIOIIMX 3JIEKTPOYCTAaHOBKAX, UMEIOMIMIA HEOOXOAUMBbIC 3HAHUS U
HABBIKM MOHTa%a TEPMOUHUKATOPOB.

MoHTa)X TEPMOMHIUKATOPOB, CIEAYET IPOU3BOAUTH HAa OTKIIOUYEHHOM
3JIEKTPOOOOPYI0BaHUH (HAIPUMED, BHIBEZICHHOM B PEMOHT, IIPU MEPUOANUECKOM HIIN
BHEIUIAHOBOM TEXHUYECKOM OOCIY)KMBaHMU U T.1.) ¢ coOmoneHuem llpaBun mo
OXpaHe TpyJAa MPH IKCILTYyaTALHNH 3JEKTPOYCTAHOBOK.

TepMoUHIUKATOPBI, TPEUMYLIECTBEHHO, CIEAYET pa3MellaTh Ha KOHTAKTHBIX
COEIMHEHHAX U KOHTAKTaX PACIPEIEIUTENbHBIX YCTPOKUCTB; TOIyCTUMO pa3MeIEeHNE
Ha KOpIlycaX HEKOTOpOro 3JEKTPOOOOPYAOBAaHMS, a TakXKe HHBIX DJIEMEHTax
IIEKTPOYCTaHOBOK.

TepMoUHIUKATOPBI HEOOXOAMMO pa3MeEIIaTh TaK, YTOObI OHU OBLIM XOPOILO
BUJIHBI TIPU  BHU3YaJbHOM KOHTPOJE€ COCTOSHMSI TIOKapHOM O€30macHOCTH
AJIEKTPOOOOPYIOBaHUs, B YaCTHOCTH, TEPMOMHAUKATOPHbIE HAKJICHKH CleayeT
pazMeniatb TakuM 00pa3oM, 4TOObI TEPMOMHAMKATOPHBIE METKH TeMIepaTypHOU
mKajgbl ObUIM  XOPOUIO BHJAHBI TNpPU MPOBEJECHUU BHU3YaJIbHOIO  OCMOTpa
AIEKTPOOOOPYI0BaAHUS.

[Ipu pasmenieHUM TEPMOMHIMKATOPOB CleAyeT u30eraTb KOHTaKTa HX
MOBEPXHOCTU C 3JIEMEHTAaMH, KOTOpbIE CIIOCOOHBI BBI3BaTh HX IOBPEXIECHUE B
pe3ysbTaTe MEXaHUYECKOIO BO3/IEUCTBHUS.

[lepen MOHTaKOM TEPMOMHIMKATOPHBIX HAKJIEEK, HEOOXOIMMO TPOU3BECTH UX
BHEIIHUM OCMOTP Ha MpPEAMET OTCYTCTBUS IOBPEXKACHUU. TEpMOMHIMKATOPHBIE
METKH TEMIIepaTypHOU IIKaJIbl HAKJICWKU HE JOJKHBI UMETh OTMETOK JOCTUKEHUS
Ha3HAYCHHBIX TeMIepaTyp (He T0JKHO ObITh M3MEHEHUS 1[BETa METOK).

Hanecenune TepMOMHINKATOPOB HEOOXOIMMO MPOU3BOAUTH B COOTBETCTBUHU C
WHCTPYKIIMEN MO SKCIUTyaTalliu TEPMOUHIUKATOPA.

B MMpoHeCCe MOHTAKA HE NOITYCKACTCA:
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- MEXaHUYECKOE TTOBPEKIEHUE TEPMOUHIUKATOPHOM HAKJICHKY;

- HAHECEHHE TEPMOUHJMKATOPOB Ha DBJEMEHTHl  3JIEKTPOOOOpYIOBAHMS,
HAXO/ISAIITUECS IO/ HAIIPSKEHUEM;

- pa3MeIIeHHe TEPMOUHIUKATOPOB B HEMOCPEICTBEHHOW OJIM30CTH  OT
HarpeBaTeIbHBIX PUOOPOB.

B kypHane yka3bIBaeTcsi MECTO HAHECEHUsS TEPMOMHIUKATOpa, TIperes
cpalaTbIBaHUsA, UCXOAHOE COCTOSIHUE (I[BET, rPaJyupoOBKa U T.II.), JaTa HAHECEHUS,
CPOK HCIIOJIb30BaHUSI WJTU ATy 3aMCHBI.

CocrossHuE TEPMOMHIUKATOPOB CJEAYET IMPOBEPITh IYTEM BHU3YAIHHOTO
OCMOTpa IEKTPOOOOPYI0OBAHUS C COOJIIOICHUEM TPpeOOBaHUM MTpaBUII OXpaHbl TPY/ia
(B mepuo/1 BHITIOJIHEHHUS TIJIAHOBBIX, BHETJIAHOBBIX OCMOTPOB, B TIEPHO/I BHIMIOJTHEHUS
PEMOHTHBIX paboT).

[TeproanaHOCTH ocMoTpa AIEKTPOOOOPYIOBAHHS, 3alUIIEHHOTO
TEPMOWHIUKATOPAMH,  YCTAaHABIMBACTCS  OPTaHU3AIMOHHO-PACTIOPSIUTEIHLHBIM
JOKYMEHTOM  COOCTBEHHHMKA  JJICKTPOYCTAHOBKH  WJIM  SKCIUTyaTHPYIOIICH
OpTraHU3AIMEH.

[Ipu npoBesieHUN BU3YyaJIbHOTO OCMOTpa 0CO00€ BHUMAHHE CIENYET YACHSThH
OTCYTCTBUIO MEXaHUYICCKUX IMOBPEKACHUI TEPMOMHINKATOPOB, UX OTKJICUBAHHIO HITH
OTCIIABAaHMIO, CPA0ATHIBAHUIO TEPMOWHIUKATOPHBIX METOK.

OcHoBaHueM TSl BBIBOJIa OOOPYJOBAaHUS B PEMOHT SIBJISICTCS TPEBBIIIICHUC
TEeMIIepaTyphl DJIEMEHTOB AJIEKTPOOOOPYI0BAHMUS.

[Tpodunaktudyeckrne MeponpusTUs MPEACTaBICHBI B Ta0IHIIE 3.
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[IpodunakTuyeckue MeponpusTUSI

Taomuma 3

Pexomenayemas JelicTBus IpH 00HAPYKEHU U
TexHuueckue cpeacraa IIpodunakTnyeckoe MmeponpusiTue
NEePUOAUYHOCTD HEHCIPAaBHOCTH
ABTOMAaTHYECKHE BusyanbHblii 0cMOTP. 1 pa3 B kBaptan | [Ipu oOHapyKEHUU HEUCIIPABHOCTH MPOU3BECTH
BBIKJIFOYATEIN He nomxHo ObITh Nedopmanuu Kopryca, U3MEHEHHUs 3aMEHy amnrnapara
I[BETa M OIUIABJICHMs M30JLUU IPOBOJOB, CIIECJOB
neperpesa (M3MEHEHHUS 1IBETa) KOHTAKTOB.
IIpoBepka cOOTBETCTBMS ~ IIapaMeTpoOB  ammapara,
YKa3aHHOM B MapKHUpOBKE ITapaMeTpaM IEKTPUYECKON
CETH 110 HANPSIKEHUIO U TOKY.
[TpoBepka pabOTOCTIOCOOHOCTH.
VYerpoiicTBa 3aIIMThHl | Bu3yanbHbI OCMOTP. 1 pa3 B kBaptan | I[Ipu oOHapyKeHUU HEUCIIPAaBHOCTHU MPOU3BECTH

nuddepeHIaIbHOTO TOKA

He nomxHo ObITh Nedopmanuu Kopryca, U3MEHEHHUs
L[BETa U OIUIABJICHMUSI M30JILUU IPOBOJAOB, CIEIOB
neperpena (MU3MEHEHMsI L{BETa) KOHTAKTOB.

[IpoBepka COOTBETCTBHMSI  NAapaMeTpoB  ammapara,
YKa3aHHOM B MAapKHpOBKE IapaMeTpaM 3JIEKTPUUECKON
CeTH MO HANpPsKEHUIO, TOKY, AuddepeHnanbHOMY
TOKY.

[TpoBepka pabOTOCTIOCOOHOCTH C TOMOIIBIO KHOIKH
«Tect». IIpn HaxaTuu Ha KHONKY «TecT» yCTpOHUCTBO
JIOJDKHO CpadoTaTh.

3aMeHy yCTpoiicTBa

YcerpolictBa  3alMTBL - OT
JTyTOBOTO npo0ost
(uckpeHus)

BusyanbHblii 0CMOTP.

He nomxHo ObITH Aedopmanuu Kopmyca, U3MEHEHHS
[BETa W OIUIABJICHMS M30JSLUU IIPOBOJOB, CJIEIOB
neperpeBa (M3MEHEHUS 11BETa) KOHTAKTOB.

IIpoBepka COOTBETCTBMS  IIapaMeTpOB  ammapara,
YKa3aHHON B MapKHpOBKE ITapaMeTpaM JIEKTPUYECKON
CETH 110 HANPSKEHUIO, TOKY.

1 pa3 B xBapTain

[Tpu oOHapy)eHIHN HEUCIIPABHOCTH MTPOU3BECTH
3aMEHYy yCTpOWCTBA




25

TexHu4eckne cpeacrea

IIpopuiakTuyeckoe MeponpusiTue

Pexomenayemas
NEePUOAUYHOCTD

JeiicTBUS IPU 00OHAPYKEHUH
HEMCNPABHOCTH

[IpoBepka pabOTOCIIOCOOHOCTH € TOMOIIbIO KHOMKHU
«Tect» wiIM TpU TMOMOIIM TECTOBOIO YCTPOMCTBA,
BXOJSIIEr0 B KOMIUIEKT noctaBku. [Ipu Haxatum Ha
KHONIKY «TecT» ycTpoHCTBO JOKHO cpaborarhk. [Ipu
BKJIFOYEHUM  TECTOBOIO  YCTPOMCTBA B  PO3ETKY
3aIUIIAeMOH IIeTH YCTPOMCTBO JOIKHO CpaboTaTh.

VYerpoiictBa  3amuThl  OT | BusyanbHbI ocMOTP. 1 pa3 B kBaptan | [Ipu oGHapyXeHHU HEUCIIPABHOCTH MTPOU3BECTH
NepeHanPsHKCHUS He momxHO OBITH nedopmanuu Kopiyca, U3MEHEHHUS 3aMEHY YCTPOMCTBA

I[BETa W OIUIABJICHMS M30JSLUU IIPOBOJOB, CIIEJOB

neperpesa (MU3MEHEHHUS 11BETa) KOHTAKTOB.

IIpoBepka cOOTBETCTBMS  IIapaMeTpoOB  ammapara,

YKa3aHHOM B MapKHUpPOBKE MapaMeTpaM JJIEKTPUUECKON

CETH 110 HANPSDKEHUIO, TOKY.

TepMonHIUKATOPBI BusyanbHblil 0cCMOTP. 1 pa3 B xBaptan | [Ipu 0OHapyXeHUHU MEXaHUYECKUX

OTCcyTCTBHE MEXaHUYECKUX MTOBPEKICHUMN. HOBPEXKACHUN WIH  HUCTEYEHUs CpoKa

[IpoBepka CpoOKOB DKCILTyaTallud TEPMOUHIUKATOPOB B JKCIUTyaTaluu IIPOU3BECTU 3aMEeHy

COOTBETCTBUH C JOKYMEHTALIMEN U3TOTOBUTEIIA. TEPMOMHANKATOPA.

OTtcyTcTBUE U3MEHEHUS 1IBETa TEPMOUHIUKATOPOB. B ciydae U3MEHEHUS 1BETa
TEPMOMHANKATOPANPOU3BECTH  JEHUCTBUS IO
pazmeny 4.3  HacCTOSIIUX  METOJUYECKUX
PEKOMEH JALIHM.

Tepmocucremsl BusyanbHblil 0CMOTP. I pa3 B kBapran | IIpu 0oOHapyXeHUHU MEXaHUYECKUX

OTCcyTCTBHE MEXAaHUYECKUX MTOBPEKICHUI TaTYUKOB. MIOBPEXKICHUI UIM  HUCTCYEHHUS CpoKa

IIpoBepka CpOKOB  »JKCIUlyaTalud  JaTYMKOB B JKCIUTyaTalluy IPOU3BECTH 3aAMEHY JAaTYUKOB.

COOTBETCTBUH C JOKYMEHTALIMEN U3TOTOBUTEIIA.

OtcyrcTBUE U3MEHEHUs LBETA OILIABJICHUH,

nedopMaruu.

TenmoBu3noHHAs [Tpounssectn TETJIOBU3NOHHYIO nuarHoctuky | He pexe 1 pazaB | Ilo pe3ynbpTaram TETJIOBU3MOHHOTO
JIMarHOCTHKA JKCILTYaTUPYEMOT O 3JIEKTPO0OOPYIOBAHHUS B roJ 00cIIeI0BaHUS COCTABISETCS MPOTOKOJL.

COOTBETCTBUHM ¢ [6] wim JApyroil arrecToBaHHOU
METOJIMKOHN TEIJIOBU3MOHHON JUATHOCTUKH.

[IpoTOoKON MOMKEH COXEPXKATh CIEAYIOIIYIO
MH(OPMALIUIO:
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TexHu4eckne cpeacrea

IIpopuiakTuyeckoe MeponpusiTue

Pexomenayemas
NEePUOAUYHOCTD

JeiicTBUS IPU 00OHAPYKEHUH
HEMCNPABHOCTH

- HAaUMEHOBaHHE M aJpec OpraHu3alHu-
WCTIOJTHUTEIIS,

- HOMEp JIMUEH3UW U AaKKpeOuTaluu Ha
MPOBEJICHUE JTaHHOTO BUA PabOT ¢ yKa3aHHEeM
JaThl BBIJAYM, PETHCTPAIMIOHHOTO HOMeEpa,
HAaUMEHOBAHMSI OpraHa BBIAABIIETO JIMIICH3UIO U
MIPOBOMBIIIETO aKKpeIuTaIHIo, Cpoka
JICHCTBHSL,

- HOMEp OT4YeTa, HOMEp DJK3eMIUIsipa M JaTy
(cpoku) mpoBeieHUS PaOOTHI;

- HaMMEHOBaHUE O00CIe0BaHHOTO O0OBEKTa U

€ro ajapec;

- CHHCOK HCIHONHUTENIeH ¢  yKa3aHUEM
KBTI (UKAIIIH;

- MepPEUYCHb CpeICTB U3MEPCHUI

UCIIOJIb30BAaHHBIX  IMpPU  OOCIIEJOBaHUM, C
yKa3aHUEM JaThl TOBEPKU;

- 11eb 00cenoBanus (OMpeesieHIe MoKapHOH
OIaCHOCTH) U 00BEKTHI 00ce10BaHus (yKa3aTh
KaKoe 2JIeKTPo00OpyI0BaHNE 3TAHHS
MOJIBEprajioch 00CII€J0BaHUIO);

- XapaKTEepHCTUKH OOBEKTOB 00CIEeIOBAHUS
(cocrostHME 3JIeKTPO00OpYIOBAHUS,
HarpsDKeHNE, TOK Harpy3Kd U T.11.);

- pe3ynpTaThl  oOcienoBaHMs  (CTENEHb
Jne(EeKTHOCTH (moxxapHoOit OTIaCHOCTH),
TEPMOTPaMMbl M COOTBETCTBYIOIIME UM
dboTon3oOpaxkeHus, COUCOK ACPEKTOB IO
CTETIEHU X M0XKapHOH OMaCHOCTH).
ConeprkaHue MPOTOKOJIA MOKET JIOTIOTHSITHCS B
3aBHCHUMOCTH OT 00ciIeyeMoro o0beKTa.
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TexHu4eckne cpeacrea

IIpopuiakTuyeckoe MeponpusiTue

Pexomenayemas
NEePUOAUYHOCTD

JeiicTBUS IPU 00OHAPYKEHUH
HEMCNPABHOCTH

PazBuBmmecss gedextei u gedeKThl  Ha
HAYaJbHOW CTaIuU PAa3BUTHUS PEKOMEHJIOBAHO
YCTPaHATh B XOJ€ IUTAHOBOTO OTKJIHOYCHHS
AIEKTPOOOOPYIOBAHUSI.

B cnydae oOHapy»eHHS 30HBI C aHOMAJIbHBIM
MO’KaPOOTIACHBIM TOBBIIICHUEM TEMIIEPATYPHI
NPOM3BECTH  JeicTBUs 1o  pasumeny 4.3
HACTOSIIUX METOJNYCCKUX PEKOMEH/IAINH.

OKcIuTyaTupyeMble
AIIEKTPOIPUOOPHI
JJIEKTPOYCTAaHOBOYHEIE
U3ACIUS

BusyanbHbrii 0CMOTpP 3JIEKTPONPHOOPOB 7
DIIEKTPOYCTAHOBOYHBIX  WM3AEIUN  (DIEKTPHUECCKHX
PO3ETOK).

He momxHO OBITH nedopmanuu Kopiyca, U3MEHEHHUS
L[BETa W OIUIABJICHUS WM30JLUU NPOBOJOB U IIHYPOB
NUTaHUs, CJENOB IeperpeBa (M3MEHEHMsI I1[BETA)
KOHTAaKTOB.

He m0omKkHO OBITH MOBPEXKICHHUS M30JSIIAN MUTAIONINX
IIPOBOJIOB U IIIHYPOB NIUTaHUS.

Po3zerkn AOMKHBI OBITh HANEKHO 3aKpEIUICHbI, HE
JNOJDKHBI  MMETh  OIUIABJIEHHMH M MEXaHMYECKHX
MTOBPEXKICHUM.

ITpoBepka cOOTBETCTBUS MapaMeTPOB AIIEKTPOIpUOOpa,
YKa3aHHOM B MapKHpOBKE ITapaMeTpaM IEKTPUYECKON
CETH 110 HANPSKEHUIO U TOKY.

Hcnonb30BaTe  3JIEKTPONPUOOP IO HA3HAYEHUIO B
COOTBETCTBUM C HHCTPYKIIMEN IO IKCILITyaTal1H.

Ilepen kaxapiM
BKJIIOUCHHEM
aIeKTpoIprudopa
1 BO BpeMs
JKCIUTyaTaluu

[lpn oOHapyX€HHH HEHCIIPaBHOCTH BBIBECTH
puOOp U3 FKCILTyaTalUu.

[TpousBecT pEMOHT WM 3aMEHY HEUCIIPAaBHOTO
ANIEKTPOOOOPYIOBAHUS.




28

3.3. JleiictTBusni mnpH  OOHAPYKEHUM  ABAPMHHOIO  pexuMa B
3JIEKTPOOOOPYI0BAHUM

ABapuitHbIil peKUM pabOThl IKCILTyaTUPYEMOTO 3JIEKTPOOOOPYJOBAHUSI MOXKET
MIPOSIBJISITHCS. B BUJIE CPAOOTKH anmapaToB AJIEKTPUUECKON 3aIUTHI CETH, N3MEHEHHUS
[[BeTa TEPMOMHIMUKATOPOB, OOHAPYKCHHsS 30H aHOMAJIBHOTO HArpeBa 3JEMEHTOB
ANEKTPOOOOPYIOBaHUS MpPHU TEIUIOBU3HMOHHOM JMArHOCTUKE, CpaOOTKHA JaTYUKOB
tepmocucteM. Kpome Toro, 06 aBapuitHoM pexxume padoThl 3IEKTPOIprOOopa MOKET
TOBOPUTH MOSIBJICHHE HA €r0 MOBEPXHOCTH, IIHYPE W BWJIKHM ITMUTAHMS OIUIABJICHM,
aepopMaIi Kopiyca, BOSHUIKHOBEHHH MpU paboTe HEXapaKTEPHOTO IIyMa U 3araxa
TJIABSIIIENCS N30JIALMH.

[Ipu3Haku aBapuiHOrO pekuMa padOThl AMEKTPOOOOPYIOBAHUS U IEUCTBUS TIPU

UX OOHAPYKEHUU MIPEICTABJICHBI B Ta0uIIe 4.
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Ta0muna 4
[Ipu3Haky aBapHitHOTO peKuMa pabOThI IEKTPOOOOPYAOBAHUS U JCHCTBHS MPU UX OOHAPYKECHUH
IIpu3Hak aBapuHHOIO peKUMa Bo3MoskHas npuunHa PexoMenayemble AelicTBUA
Cpabotan aBToMaTH4eCKU BeIKIItoYaTenb | KopoTkoe 3aMbIKaHHE B IIETIH. Oran 1.
Ileperpyska B nienu. - YCTAHOBUTh KaKOW THII anmapara 3aluTsl cpaboTai (aBTOMaTHYECKH
BBIKJIIOUATENb, YCTPOMCTBO  3amMThl  TU(EpEeHINATBLHOTO  TOKa,

Cpabotano YCTPOHCTBO
Qg depeHnaIbLHOro TOKa

3alllHNThI

YTeuka TOKA.

CpaboTtano  ycTpOHCTBO
JyTOBOTO MPO0Ost (MCKPEHUS)

3allUThI oT

Jyrosou
npoOoi(Tociie10BaTeIbHBIMH,

napajuleNbHbIM, Ha 3€MJII0) WU
UCKpEHHE.

CpaboTtano  yCTpOMCTBO  3alUTBl  OT

NEpCHANPAKCHUSA

[lepenanpl HanpsHKEHUS

YCTPOMCTBO 3alllUThl OT TEPEHANPSIKEHUs, YCTPOMCTBO 3aIlMTHl OT
JYyroBOro mpo0os (MCKpeHHus)) WIM O KaKOMYy KaHaly IPOHU30ILIO0
cpabaTbIBaHKE, €U TPUOOP KOMOMHUPOBAHHBIN, T.€. 00BEIUHSET B ceOe
JBa ¥ 00Jjiee TUIIA 3aIUTHL;

- YCTaHOBUTH OOCTOSTENHCTBA MPU KOTOPHIX MPOHU3OILIO OTKIIOYCHHE.
Uro mpousouuio npeja OTKIIOUEHUEM (IOJAKIIOYEHUE WM OTKIIIOUEHHUE
MOTpeOUTENs, MEpIIAaHUE CBETa, aHOMaJIbHAs paboTa AMEKTPOnpUuOOpoB U
T.11.)? Kakue Harpy3ku ObUIM TOJKIIOYEHBI B ObutH B pabote? Korma m
CKOJIBKO pa3 cpabaThIBajIM anmapaThl 3alUThI?

- TPOBECTHM BH3YAJIBHBIH OCMOTP 3JEKTPOOOOPYHAOBaHUS (IIHYPHI
NUTaHUS,  PO3ETKH,  BBIKJIIOYATEIM,  KOHTAaKTHbIE  COEJMHEHUS,
COEIMHUTENIbHbIE KOPOOKH, 3JIEKTpONpUOOpHl) Ha HAIUYME BUAMMBIX
MOBPEXJICHUH (M3MEHEHHE I[BeTa WJIM OIUIABJICHHE H3OJISAIMU, CIIEJIb
TEPMHUUYECKOTO BO3JCHCTBUS B pe3yJbTaTe KOPOTKOTO 3aMbIKaHUS,
UCKpEHUS, IEPETPY30K);

- €CIM TpU BU3YyAJIbHOM OCMOTpE OOHAapyKEHbI MOBPEXKJIEHUS, TO

HEOOXOAMMO TPUCTYHUTh K YCTPAaHEHUIO TMPHYUH  BbISIBICHHBIX
MTOBPEXACHUN " PEMOHTY (3ameHe) ITOBPEXKICHHOTO
3JIEKTPOOOOPYI0BAHMS;

- €CIIM NIPH BU3YAJLHOM OCMOTpPE MOBPEXKICHUS HE OOHApPYXKEHbI, TO
HEe00X0IMMO MPENTH K 3Tamy 2.

Oran 2.

[TpoBepuTh HaIEKAITYIO PabOTY anmapaTa 3amfUThl.

- JUIs YCTPOMCTBA 3alUTHl OT MepeHanpsHDKeHUs U3MEpUTh 3HaueHHE
HanpsDKeHHs MUTaneil cetu. Ecny 3HadeHne MUTaonero HanpsoKeHHs
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IIpu3Haxk aBapuiiHOT0 pesKMMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBusI

CEeTH BBIXOJUT 3a JMAla30H yCTaBKU amnmapara (HM)Ke HUKHEro Ipejena
WIN BBIIIE BEPXHEr0), TO Mpobiema B ceTu. Eciy 3HaYeHHEe NMHUTAOIIETO
HaNpsOKEHUs CeTH JIEKUT B JMANa3oHe YCTAaBKM, TO amlapar 3aliuThl
HEHCIIPaBEeH U ero He0OX0AUMO 3aMEHUTD;

- U1 YCTPOWCTBA 3alUThI JU(PPepeHINaIbHOIO TOKa B COOTBETCTBUU
co cranmapramu [/, 8] B KOHCTPYKIMH JIOJDKHO OBITH MPETYCMOTPEHO
TECTOBOE YCTPOMCTBO (KHONKAa), KOTOpOE OOecleyuBaeT IPOBEPKY
paboTtocrnocoOHOCTH anmapara. Taxxe MO>XKHO IIPOBEPUTH
paboTOCIIOCOOHOCTh YCTPOWCTBA C IMOMOILBIO HPUOOPOB HPOBEPKU U
U3MEpEHUs] NapaMeTpoB YCTPOMCTB 3alUTHOrO OTKJIO4YeHUs. Eciu
anmapar 3aluThl HEUCIIPaBEH, €ro He0OXO0MMO 3aMEHUTh.

- JUIsl  YCTpOMCTBa 3alllUThl OT JYyroBoro mnpo0osi NpPOBEPUTH
paboTOCIIOCOOHOCTH ammapara B COOTBETCTBUU C MHCTPYKIHMEH 3aBoja-
n3roroutens. Hanmpumep, ¢ NOMOIIBIO TECTOBOIO  YCTPOMCTBA,
BXOJIAIET0 B KOMIUIEKT IOCTaBKM NpHOOpa, MpH HOMOIIU TECTOBOM
KHONKK ¥ T.A. Ecim ammapar 3amiTbl HEMCHPaBEH, €ro HEOOXOAMMO
3aMEHHUTb.

- 711 aBTOMAaTHYECKOI0 BBIKJIIOUYATENsl POBEPUTH Pab0OTOCIIOCOOHOCTh
MeXaHHM3Ma paclerieHus. B3pecTn aBTOMaTH4eCKUI BBIKIIIOUATENb PYKOU
U Tocie OTKIIOUUTh ero. llpu oTkiIouYeHHH AOKEH OBITh CIbILIEH
XapaKTepHBIN MIETUOK.

Ecnu anmapathl 37€KTpUYECKOM 3aIIUThl UCIPaBHBI, TO HEOOXOIMMO
NIEPENTH K dTamny 3.

Oran 3.

IIpoBepka MpUCOETUHEHHBIX HAPY30K (JIEKTPOIPUOOPOB).

- TMPUCOEIUHATH K DJIEKTPUUECKONM Ienu IOOYEepeHO IO OAHOMU
Harpyske, KOHTPOJIHPYs cpabaThbIBaHHs alapaToB 3aIHUTHI;

- IpU BBISBJICHUM Harpy3Ku, BbI3bIBAIOIIECH cpabaTbIBaHUE amrmapara
3aIUTBI, BBIBECTU HArpy3KY U3 DKCIUTyaTallUH.

Pe3ynbTaTel mpoBepKH, a TakKe BCe NMPOBEIEHHbIE MPOPUITAKTHIECKHE
Y PEMOHTHBIE pabOThI JOJKHBI ObITh 3a(pUKCHPOBAHBI B KypHAJIE.
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IIpu3Haxk aBapuiiHOT0 pesKMMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBusI

TepMOI/IHI[I/IKaTOp MU3MCHUII LIBCT

[Teperpy3ka uenu.
II;moxoi KOHTAaKT.

- BoiBecTu 351€KTpOOOOPYI0BaHKE U3 IKCILTyaTalllu;

- YCTaHOBHUTb OOCTOSITENBCTBA, MPH KOTOPHIX IMPOU3OLIENT IEpPErpeB
(kakue Harpy3Ku ObLUIM TIOJKITIOYCHBI ¥ OBLITH B paboTe, IPU BO3MOKHOCTH
W3MEpUTh NPOTEKAIOUIHNI TOK C IIEJIbIO BBISIBICHUS IEPETPY3KH).

- IIPOBECTH BU3YAJIbHBII OCMOTp 3JEKTPOOOOPYAOBAHUS, HA KOTOPBII
HAaHECEH TEPMOMHIUKATOP HA HAJIMYME BUAUMBIX IOBPEKACHUI
(U3MeHeHue 1BeTa WM OIUIABJIEHUE H3OJISLUH, CIIEbl TEPMUYECKOTO
BO3JICUCTBUSL B  pe3yibTaTe€ KOPOTKOTO  3aMbIKaHUS, HCKPEHUS,
MEPETrPy30K);

- €ClM TpHU BU3YALHOM OCMOTpPE OOHApPYKEHBI MOBPEXKICHUS, TO
HEOOXOAMMO TPUCTYNHTh K YCTPAaHEHUIO TMPHYUH  BBISIBICHHBIX
MOBPEXACHUIN u PEMOHTY (3ameHe) MTOBPEXKIEHHOTO
AEKTPOOOOPYIOBAHUS;

- €CIIM TPU BU3YAILHOM OCMOTPE MOBPEKICHUS HE OOHApPYKEHBI —
IIPOBECTU OLIEHKY €ro COCTOSIHUS M BBINOJIHUTH HPO(UIAKTUUECKHE
paboThI;

- YIAJUTh CTapblid TEPMOUHINKATOP U HAHECTH HOBBIIA.

B kypHane yka3aTb JaTy OOHapyXXeHUs TIeperpeBa, MpPUUYHHY,
MpOBeJIeHHbIE PabOThl (PEMOHT, 3aMe€Ha, MPOPUIAKTHYECKUE padoThl),
JaTy HAHECEHHs HOBOIO TEPMOMHAMKATOpa, COCTOSIHUE HOBOIO
TEPMOUHANKATOpa (LIBET, TPaAyUpOBKa U.T.I1.).

[Tonyuen curHan moxapHOW ONACHOCTH OT
TEPMOCHUCTEMBI

[Teperpyska.
IImoxol KOHTaKT.

B ciyuae nonydeHnus curHaia o rneperpese:

- YCTaHOBUTB MECTO, TJIe MMPOU30ILIO CpabaThIBaHUE AaTUHKA;

- 3aduKcupoBaTh B JKypHaJ€ BpeMs, MECTO U HaUMEHOBaHUE
3JIeKTPO00OPYI0BAHNUS, HA KOTOPOM MPOU3OIIIO CpabaThIBaHNUE;

- TPOU3BECTH OCMOTpP OO0OpYyIOBaHHUS, IO TNPUYUHE KOTOPOTO
MIPOU30ILIO0 cpabaThIBaHUE CUCTEMBI;
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IIpu3Haxk aBapuiiHOT0 pesKMMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBusI

- M0 pe3ylbTaTaM OCMOTpa, B CiIy4yae BBISIBICHHUS HEUCIIPABHOCTH,
MPOBECTH  PEMOHT, TEXHUYECKOE OOCTYy)XMBaHHE WU  3aMEHy
3EKTPOOOOPYIOBAHUS;

- Ip¥ HEOOXOIMMOCTH 3aMEHUTD IATYUK C COOTBETCTBYIOIIEH OTMETKOM
B XKypHale.

[Tpu MPOBEICHUU TETUIOBU3MOHHOM
JTUAarHOCTUKK  OOHApYXeH aHOMaJbHBII
HarpeB AJIEMEHTa JIEKTPOOOOPYIOBAHUS

[Teperpyska.
[110X0#1 KOHTAKT.

[Ippu  oOHapyXeHWH  aBapUHHOTO  MOXKapoomacHoro  jaedexra
ANEKTPOOOOpYIOBAaHUE  HEOOXOJUMO  HEMEIUICHHO  BBIBECTH U3
AKCIUTyaTalliu U MPOBECTU PEMOHTHBIE PAOOTHI.

[Tocne ycTpaHeHUs: HEUCIIPABHOCTEH, MPUBEAIMINX K BO3HUKHOBEHHIO
nedexra, PEeKOMEHAYETCS TMPOBECTH IOBTOPHOE  TEIIOBU3HOHHOE
00cae0BaHNe TaHHOIO 00bEKTA.

Pe3ynpTaThl NOBTOPHON TMAarHOCTUKHU 3aHECTHU B IPOTOKOJ C YKa3aHUEM
MIPOBEJICHHBIX PEMOHTHO-TIPOQUITAKTHICCKUX PadoT.

Pexomennyercs MPOBOJIUTH BHEILIAHOBYIO TEIJIOBU3HOHHYIO
JTUArHOCTUKY OT/ACJBHBIX 3JIEMEHTOB JJICKTPOOOOPYIOBAaHUS IOCIE
Ka)KJI0rO UX PEMOHTA WM 3aMEHBI.

Pe3ynbTaThl BHEIMJIAHOBOW JHWATHOCTHKU 3aHOCITCA B MPOTOKON C
yKa3aHWeM MPUYUHBI 00CTIeT0BaHUS.

[Ipu pabote osnekTpuueckoro mnpubdopa
HAOJTI0TAeTCSl HE XapaKTePHBIHA IIyM, 3armax
TUTaBSIIIENCS U3OJISIIHH.

Ilepenanpl HanpsHKEHUS.
Hapymenne
JKCILTyaTalUu.
HewncnpasHocTs
3JIeKTpoIpudopa

MIpaBUII

OTKITIOYUTDH JEKTPOIPUOOP OT CETH.

OcMoTpeTh MpuOOp Ha HAJUYHE HEUCIPABHOCTEH (OIUIaBICHUE WITU
MOBPEXKIACHUE H3O0JSIUN MHUTAIOIIETO IIHYpa, AedopMmaius Kopryca H
T.J.).

[Tpu oOHapykeHHH HEUCTIPABHOCTH BBIBECTU MPUOOP U3 IKCILTYaTaIUH.

[Tpou3BecTH peMOHT WJIM 3aMEHY NpUoOOpa.
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3akJIroueHue

J171s1 IOBBIMIIEHUST YPOBHSI TIOYKAPHOM 0€30MaCHOCTH 00BEKTOB JKUJIOTO CEKTOPA H
OOIIECTBEHHBIX 3/IaHUN HEOOXOIUMO TPOBEICHUE MEPOIPHUATHH MO TPODUIAKTHKE
MO’KapOB OT JIEKTPOOOOPYAOBAHUS HA OCHOBE COBPEMEHHBIX BO3MOXKHOCTEH BEICHUS
MOHUTOPUHTA  COCTOSIHMSI ~ MOXapHOM  O€30MaCHOCTH,  JKCIUTYyaTUPYEeMOIo
AIEKTPOOOOPYIOBAHUS.

K HUM OTHOCHTCS CHCTEMaTWYECKHMA MOHHTOPHHT TOXKApHOW OE30MacHOCTH
AKCILTYaTHPYEMOTO DJIEKTPOOOOPYIOBAHUS JKUIBIX M OOIIECTBEHHBIX 3IaHUNA C
MPUMEHEHUEM COBPEMEHHBIX TEXHHYECKHX CPEACTB, a WMEHHO TEIJIOBU3MOHHAS
JTMAarHOCTHKA, IPUMEHEHNE TEPMOUHIUKATOPOB ISl BBISIBIICHUS aBAPUNHBIX y4ACTKOB
AIIEKTPOYCTAaHOBOK. Takyke HEOOXOAUMO BHEIAPSATh B IIUPOKYIO MPAKTUKY HOBBIC
anmapaThl 3alTUThI AIEKTPHIECKUX CETEH — YCTPONCTB 3alUThI OT TyTOBOTO IPOOOS 1
nepeHaNPSHKCHHUS.

C 1uenpl0 TOBBILICHWS TMOXKApHOHW  O€30MAaCHOCTU  HKCIUTYaTUPYEMOIO
AIIEKTPOOOOPYIOBAHUS JKHIIBIX M OOIIECTBEHHBIX 3/IaHUN, MPOPUIAKTUYECKUM
OCMOTpaM JOJKHBI TTOABEPTaThCS BCE DJIEMEHTHI AJIEKTPOYCTAHOBOK.

Meton npodMIIaKTHKKA JODKEH BBIOMPATHCS HCXOOS U3  TEXHHUYECKHUX
BO3MOXXHOCTEH, yJI00CTBAa BEJCHUS OCMOTPOB M 0O€30MaCHOCTH OOCITY>KHUBAIOIIETO
nepcoHaiga. Bo3MOXXHO NpUMEHEHHE pPa3HbIX METOAOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKIIUH U YCIOBHUH DKCIUTyaTallUH.

CouyeTaHune HECKOJIBKUX METOJI0OB MPOPUIAKTUKH MO3BOIIIET Oosiee 3PheKTUBHO
MPOBOAUTH NMPO(UIAKTUKY MOKAPHOM 0€30MTaCHOCTH JIEKTPOOOOPYIOBAHUS KUITBIX U
OOIIIECTBEHHBIX 3JaHUM.

[IpumeHsisT COBOKYMHOCTh Pa3IMYHBIX METOJIOB MOYKHO IOCTPOUTH CHCTEMY
MOHUTOPUHTAa W TNPOOUIAKTHKK TOXXKApHON O€30MacHOCTH IKCILUIyaTUPYEMOTO
AJIEKTPOOOOPYIOBAHUS, OTPAXKAIOIIYI0 COCTOSHHE TMOXApHOW  0e30macHOCTU

AJIEKTPOYCTAHOBOK U MTO3BOJIAIOILYIO OCYIIECTBIIATh €TI0 NPOPUIAKTHKY.
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IIpunoxenue

Onucanue TEXHUYECKHUX CPECTB NMpeaynpexIeHusi 1 NpopuiIakTuKu
M0KAPOB OT 3JIeKTPO0OOPYI0BAHMS

ABTOMaTHYeCcKHe BbIKIOUYATE M (AB)

ABTOMAaTHYECKUM BBIKIIIOYATENb WA IIPOIIE TOBOPS «aBTOMAT» - 3TO
KOMMYTAI[MOHHBIN aIapar, IpeIHA3HAYCHHBINA I 3AIIATHI JIEKTPUYECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMBbIKaHUU U IIEPETPY30K.

ABTOMaTHUYECKHE BBIKIIIOYATENN OBIBAIOT C 3JIEKTPOMArHUTHBIM PacLEUTENIEM
3aIMIIAIOIIUM 3JIEKTPUYECKYIO LEMb OT KOPOTKOIO 3aMbIKAHUS U KOMOMHHUPOBAHHBIM
pacuenuTeneM — KOIrJa JAOIMOJHUTEIBHO € DJJEKTPOMATHUTHBIM PACIENUTEIEM

MIPUMEHSIETCS TEIUIOBOM PaclenuTellb, 3alUIIAIONIUN 1IETh OT MePEeTrPy3KH.

1, 2 — BUHTOBBIE KJIEMMBI JIJIsl IOKITFOUEHHUS;3 - TOIBMYKHBIN KOHTAKT; 4 — HENOIBM)KHBI KOHTAKT;
5 - nmyroracuTenbHas kKamepa; 6 - THOKHI MPOBOIHUK (TPUMEHSIETCS TS COeTMHEHU S IO IBMYKHBIX
9JacTeil aBTOMAaTHYECKOTO BBIKIIOYATENS); / - KaTyIIKa AJIEKTPOMArHUTHOTO pacHenuTens; 8 -
CepACYHMK AJIEKTPOMArHUTHOTO pacuenurens; 9 - TemIoBoi pacuenurens (OMMeTaIiyeckas
miactiHa); 10 - Mexanw3Mm pacnenutens; 11 - pykostka ympasieHus; 12 - duxcarop (mis
KkperieHust aBromara Ha DIN-peiike); 13 - kopmyc.

Pucynox 1.YcrpoiictBo AB ¢ KOMOMHUPOBAaHHBIM PACIICIIUTETIEM
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B cootBercTBUU ¢ TpeboBanusamMu riasel 3.11TY D, CIT 256.1325800.2016, CII1
31-110-2003 OBITOBBIE DJEKTPOCETH JOKHBI OBITH 3aIUIICHBI OT KOPOTKHX
3aMbIKaHUM W Tieperpy3ku. [lodTomy n7si 3alUTBI AIEKTPONPOBOJKHU KUJBIX U
OOIIECTBEHHBIX 37aHUN CJEAyeT MPUMEHATh aBTOMAThl C KOMOWHUPOBAHHBIM
pacCLENUTENEM.

B aBTOMaTtHueckoM BBIKJIIOYATENE, 3@ 3AIUTY LENU OT KOPOTKUX 3aMbIKAHUI
OTBEYAET JIEKTPOMArHUTHBIN pacuenuTenb. OH COCTOUT U3 KaTYIIKU C HAXOAAIIUMCS
B €€ LEHTPE CEpACYHMKOM, YCTAaHOBICHHBIM Ha CIEHUAIBHON IPYXKHUHE.
B HopmasbHOM pexkmme paboThl, TOK, TMPOXOAs IO KAaTyIIKE CO3/JaeT
AJIEKTPOMArHUTHOE TI0JI€ KOTOPOE€ TMPUTIATUBAET CEPJICYHUK BHYTPb KaTYIIKH.
Cunpl  9TOr0  AJIEKTPOMArHUTHOTO TIOJNSL  HEJOCTAaTOYHO YTOOBI IPEOJ0JIETh
CONPOTHUBJICHUE NPYKUHBI, HA KOTOPOW YCTAaHOBJIEH cepAeyHUK. [Ipu KopoTkoMm
3aMBIKaHUM TOK B JJICKTPUYECKOW IIEMU MTHOBEHHO BO3pAcCTaeT JI0 BEJIIMYMHBI B
HECKOJIBKO pa3 MPEBBIMIAIONICA HOMHHAJIbHBIM TOK AB, 3TOT TOK KOpPOTKOTO
3aMBIKaHUs, TPOXOJd MO KAaTYIIKE 3JIEKTPOMArHUTHOTO PACLENUTENS YBEIUYNBACT
ANIEKTPOMArHUTHOE TOJI€ BO3JCHCTBYIOIIEE HA CEPACYHUK J0 TAKOW BEIMYHHBI, YTO
€ro CHWJIbI BTSTUBAHUS XBaTaeT Ha TO YTO ObI MPEOI0JIETh COMPOTUBIICHUE MPYKUHBI,
nepeMeIiasch BHYTPh KATYIIKH CEPJICUYHHUK Pa3MbIKACT TOJBUKHBIA KOHTAKT
aBTOMAaTHYECKOTO  BBIKJIIOYATENs, OOeCcTOuMBas  IEMb.  DJIEKTPOMArHUTHBIM
PaCUENNTEND OTKJIKOYAET AIEKTPUUYECKYIO LEMb 3a J0JU CEKYHIBI.

3amuTy SIEKTPUYECKON IEemu OT TMeperpy3ku OOeCreunBaeT TEIJIOBOM
pacUEenuTeNb aBTOMAaTUYECKOTO BBIKIIFOYATENS.

[Teperpy3ka MOKeT BO3HUKHYThH MPU BKIIOUECHHUH B CETh DJIEKTPOOOOPYI0BAHUS
00111l MOIITHOCTBIO MPEBBIIIAIONIEH JOMYCTUMYIO Harpy3Ky JUisl TaHHOW CETH, YTO B
CBOIO OYEPEIbh MOXET IMPUBECTH K MEPErPEBY IMPOBOJIOB Pa3pyLICHUIO HU3OJSALIUU
AJIIEKTPONPOBOJIKM U BOSHUKHOBEHUIO MOKapa.

TeruoBoi pacienuTens MpeacTaBisieT co00i OMMeTaIMYeCcKyo TUIACTHHY, T.€.
OH COCTOWT W3 JBYX CHAasHHBIX IJIACTUH HM3TOTOBJEHHBIX W3 PAa3HBIX METAJUIOB,
UMEIOIINX Pa3HbIM KO3 PUIIMEHT paclIupeHus IIPU Harpese.

[Ipu npoxoxaeHuH MO OMMETANIMYECKOM IUIACTUHE TOKa IMPEBBIIIAIOIIETO
HOMUHAJIbHBIA TOK AB miiactTiiHa HarpeBaeTcsi, Py 3TOM OJMH METAJI PACIIUPSIETCS
ObIcTpee APYroro. DTO MPUBOAUT K HUCKPHUBJICHUIO OMMETAUIMYECKOW TIJIACTUHBI.
IIpyu wWCKpUBIEHHM OHA BO3ACUCTBYET HAa MEXAaHU3M pacCLENUTENss, KOTOPBIA

Pa3MBIKACT HOI[BPI)KHBIﬁ KOHTAaKT.
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Bpemst cpabaTeiBaHuSI TEIJIOBOTO PACLENMUTEN 3aBUCUT OT BEIUMYHMHBI
MPEBBIIICHUS IPOTEKAIOIIETO B IIETH TOKa HaJl HOMUHAIBHBIM TOKOM AB. Uem Gorbiie
ATO MPEBHINICHHE, TEM ObICTpee CPabOTAET PACIICTIUTEb.

Toku yCTaBOK aBTOMAaTHMUECKUX BBIKIIIOUATENICH, CIyKalluX [Jis 3alluThl
OT/ICJIbHBIX YYaCTKOB CETH, CIEAYET BBHIOMPATh MO BO3MOXKHOCTH HAUMEHBIIUMHU IO
pacYETHBIM TOKaM 3THUX YYaCTKOB WJIHM 10 HOMUHAJIBbHBIM TOKaM 3JEKTPOIIPUEMHHKOB,
HO Tak, 4TOOBI amnmapaThl 3allUThl HE OTKIIOYAIU BJIEKTPOYCTAHOBKH IpU
KPaTKOBPEMEHHBIX Meperpy3kax (MyCKOBbIE TOKH, TUKU TEXHOJIOTHYECKUX HArpy30K,
TOKH ITPU CaMO3aIyCKe U T. II.).

Crnenyer oOpaiaTh BHUMaHHE HA MAPKUPOBKY U XapakTepucTuku AB.

B mapkupoBKe yKa3bIBalOTCS:

- MOJIENIb aBTOMATUYECKOTO BBIKJIFOUATEIIS;

- HOMUHAJIBHBIM TOK - MAKCUMAaJIbHBIA TOK 3JIEKTPUYECKOU CETH, PU KOTOPOM
ABTOMATHUYECKUU BBIKJIIOYATENb CIOCOOEH JUIMTENBHO pabdoTaTh 0e€3 aBapuiHOIO
oTktoueHus 1enu. CTaHIapTHbIE 3HAYEHUS HOMUHAIBHBIX TOKOB aBTOMATHYECKHUX
BBIKJIIOYATENEH I CeTel JKUIBIX B 00I1IecTBeHHbIX 3aanuii: 10, 16, 25, 32, 40, 63 A;

- HOMMHAJIbHOE HAIPSKEHUE - MAKCUMAJIbHOE HaNpsbKEHUE cety B BonbTax, Ha
KOTOPOE€ PACCUUTAH AaBTOMATUYECKUI BBIKIIIOYATEIb;

- TIpe/iesibHasl OTKJIFOYArolasi COCOOHOCTh aBTOMATUUECKOTO BBIKIIOUATENS -
MaKCUMAJIbHBIM TOK KOPOTKOTO 3aMbIKaHUsi B AMImepax, KOTOPBIM CrocoOeH
OTKJIFOYHUTH JaHHBIM AB coXpaHuB Mpu 3TOM CBOIO pabOTOCIOCOOHOCTH. B ciyuae
MPEBBIIIEHUS TOKOM KOPOTKOTO 3aMbIKaHUs 3HAYCHHS YKA3aHHOW MPeAesIbHOM
OTKJIIOYAIOIIEH CIMOCOOHOCTH BO3HUKAET BEPOATHOCTh OIUIABJICHUS TOJBUKHBIX
KOHTAaKTOB AB u ux npuBapuBanus Apyr K Ipyry, T.€. Beixoaa AB u3 crposi.

- XapaKTepHUCTUKAa cpabaTbIBaHHS - OMNpeIeNsaeT Juana3oH cpadaThIBaHUS
anekTpoMarHuTHoro pacrenutenss AB. Xapakrtepuctuka cpaOaTbIBaHHUS HMEET
OykBeHHOE oOOO3HaueHue. JIus 3amuThl  DJIEKTPUYECKHX CETEeH JKUJBIX U

OOLIECTBEHHBIX 3/1aHM yalie Bcero npumensitores AB ¢ xapakrepuctukamu B, C, D.
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Norotun

1- HanmeHoBaHue n cepus

2 - HoMnHanbHoe HanpskeHune

3 - Bpema-TokoBas xapaktepucruka

4 - HOMWHanbHasa yacrora

5 - HoMuHanbHas oTKNYaloLWwas cnocobHOCTb
6 - TokoBasi Harpy3ka

Pucynox 2. [Ipumep mapkuporku AB

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

XapaKTEPUCTUKHU cpabaThIBaHUSI B COOTBETCTBUH ¢ [12] mpeacTaBieHbl B TA0IUIE 5.

Tabmuua 5
Jlnana3oHbl TOKOB MTHOBEHHOI'O PACLICIIIICHUS
XapaktepucTuka cpabaTbIBaHUS [unamnazon
(tun AB)

B Csoie 3 I, 10 5 I,; BKIIFOYUTEIBHO

C Cspiie 5 I, 1o 10 I,; BKIIFOUUTENBHO

D Cseiie 10 I; 10 20 [, BKIFOUUTETBHO
I, - HoMUHaNBHBIN TOK AB.

Br1i60op aBTOMATHUYECKOTO BBIKIIOYATENSI OCYIIECTBISIETCS TO CIIETYIOIIUM
napameTpam:

- TI0 KOJIMYECTBY MoitocoB. OMHO- U ABYXMOJOCHbIE AB mpuMeHstoTes s
onHO(ha3HOM CETH, a TPEX- U YeThIpexmnoiocHbie AB - B TpexdasHoii ceTu;

- 110 HOMHHAJIBHOMY HampspkeHuio. HomuHanmbpHOE HampsbkeHue AB moinkHO
OBITH OOJIBIIIC WM PAaBHO HOMHUHAIBHOMY 3HAYCHHIO HAIPSKCHUS 3alUIIacMON UM
TeIH,;

- M0 XapaKTEepUCTUKE cpabaTbiBaHUsA. XapaKTepUCTUKY cpabareiBanus AB

MO>KHO BBIOpATh COTJIACHO TabmuIe 5;
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- 10 HOMUHAJIBHOMY TOKY. OmnpeeanTh He0OXOAMMBbIM HOMUHAIBHBINA TOK AB

MOJKHO I10 MOIIIHOCTH HNJIH 110 CCUCHUHIO KHNJI KaOes.

YcrpoiicTBa 3aIIMTHOTO OTKIIOYeHHs AU depennuanabuoro Toka (YAT)

YCTpOICTBO 3alIUTHOTO OTKJIIOYEHHS AUPPEPEeHINATbHOTO TOKAa HIIH, Kak

4acTo TOBOPAT, «Y30» - 3TO KOMMYTALIMOHHBIN ammapar, NpeaHa3HaYeHHbIN I

3allIUTHI BHCKTpI/I‘IGCKOﬁ IICIIN OT TOKOB YTCYKU.

1 — anddepeHumManbHbIH

TpaHcdoOpMaTOp TOKA;
2 — NOPOroOBbIif JICMEHT;
3 — MCIIOJIHUTEJIBHBIHI

MEXaHH3M;
4 — nenb TECTHPOBAHMA]
S5 — CHIIOBBIE€ KOHTAKTHI:
6 —3alMTHBLIN KOHTAKT
LIENH TECTHPOBAHMA]

T — kHonka «Tecr»;

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

UR,

Pucynok 3. [Ipunun padoter YT

Tok yTeUkH — 3TO TOK, MPOXOIAIIMM IO HEXKENATEIbHBbIM, B HOPMAaJbHBIX
YCIOBHUSIX IKCIUTYyaTallH, IPOBOJSIIUM MYTSIM.

B HopmambHOM pexkume paboThl 3JIEKTPOYCTAHOBKH, DJIEKTPUUYCCKUN TOK
MPOTEKAET Yepe3 NPOBOJAHUKM BHYTPHU HEE, KAK IPEAYCMOTPEHO KOHCTPYKIIMEH.
OT npyrux TOKOMPOBOMSIIMX 3JIEMEHTOB KOHCTPYKIMU (METAUIMYECKUE KOPIYC,
paMma, Kapkac), TPOBOJHHMKU OTACJICHBbI H30JISIUEH, COMPOTHUBICHUE KOTOPOW HE

MMO3BOJICT CO3AaTh SJICKTPUUICCKYHO L CTIb.



Pucynoxk 4. [Ipumep xonctpykuuu Y /T

Ecnin mo kakoi-to mpuunMHe (TOBPEXKIEHUE, BIIAXKHOCTb, TOKOMPOBOISIIAS
ObUIb U T.I.) CONPOTHUBIIEHUE H3O0JSLUU YMEHBUIMIOCh, HAa KOPIIyCE WM JIPYTHX
TOKONPOBOSALINX 3JIEMEHTAaX YCTaHOBKU MOsBIsieTcs noreHuuan. CaM no cede TOK
YT€UKU HE BO3HHMKHET, HEOOXOJUMO CO3/4aTh L€Mb, COCAUHSIONUIYIO JIEKTPUUECCKUNA
npudOp C MOTEHIMAJIOM Ha KOPITyCE C 3eMJIEd WM HEWUTpaybio. 31€Ch BO3MOKHO
HECKOJIbKO BapUAHTOB.

B nepBom cityuae, KOpIyc 3J€KTpOYyCTaHOBKH, HallpUMeEp, ObITOBOM TEXHUKH,
KacaeTcsl METAJUIMYECKOIO IMPOBOJHMKA, MMEIOLIErOo KOHTAKT C 3eMied. B Touke
KACAHMS 3aMBIKAeTCs 1€Nb, U BO3HHUKAET TOK yTEUKH. ECIM KOHTaKT JOCTATOYHO
HAJEKHBIA, TO CUJa TOKAa BO3pPACTET 0 MOpora cpabaThiBaHHWs aBTOMATUYECKOIO
BBIKJIFOUATeIsl B IIMTKe nuTaHus. [lpum cnaboM KOHTakTe MOXKET BO3HUKHYTH
VCKPEHHUE, JIOKAJbHBIM HArpeB TOYKM KACAHWS, YTO NPUBOJUT K OIUIABJICHHUIO U
JaNbHENIIEMY TOBPEXKICHHUIO U30JISILIMY IPOBOJIOB, BOSTOPAHMIO U MOXKAPY.

B npyrom ciydae, KOpIyC D3JEKTPOYCTAaHOBKM HE HWMEET KOHTAKTa C
3a3eMJICHHBIMM MpEAMETaMU M caM He 3a3emiieH. [Ipu kacaHMM BHEMIHMX NaHeleu
YEJIOBEKOM, BOBHHKAET HArpy3Ka, T.K. TEJIO YeJIOBEKa SBJIECTCS IPOBOJHUKOM, U YepPe3
HEro IpOTEKAeT 3INEKTPUUECKUN TOK. IIOCKONBKY CONPOTHBIEHHE TENA YEIOBEKA
BEJIMKO, CHJIa TOKA HEJIOCTATOYHA JIJIsl cpabaThIBaHUS aBTOMATHUECKOTO BHIKIJIFOUATEIIS
B IIUTKE NUTAHUS U YEJIOBEK MOJTY4YaeT 3JIEKTPOTPABMY BIUIOTH JI0 JETAIBHOIO UCXOAA.

Takum oOpazom, YT oOecreunmBaer 3alUTy YeIOBEKa OT MOPAKECHUS
AIEKTPUUECKUM TOKOM U 3aIlUTY OT MOXKapOB.

[Mpunnun peiictBus YT cnenyrommii. [Ipu HOpMambHOM pexume padOTHI
IETH, KOT/[a MOABUKHBIE KOHTAKThI Y /[T 3aMKHYTHI, IPsIMOiA TOK OT (pa3HOTO MPOBOIA

nmpoxoauT yepe3 marnuronposon YT, 3arem yepe3 Harpy3ky, B KQUeCTBE KOTOPOU
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BBICTYIAIOT, MOJKIOYEHHBIE 3JIEKTPOIIOTPEOUTENN 1 BO3BPAILLAETCSI OOpAaTHO B CETh
10 HYJIEBOMY IIPOBOJIHUKY, TaK e yepe3 MarHuronposox Y /T, npu sToM BenudnHa
0OpaTHOTO TOKa paBHA BEJIMYUHE MPSMOTO TOKA.

IIpsamoii Tok mpoxoas yepe3 maraurtonposox YT co3maeT B HEM MarHUTHBIN
MIOTOK, B CBOIO OYEPEIb OOpPaTHBIN TOK TaK K€ CO3Ja€T B MArHUTOIPOBO/IE MAarHUTHBIN
IIOTOK TaKOW K€ BEJIMYMHBI, HO TaK KaK HAIPABJICHHE TOKOB IIPOTHBOIIOJIOKHO, TO U
CO37aBacMble MU MAarHUTHBIE NIOTOKH IPOTHBOIOJIOKHBI, T.€. MarHUTHBIE ITOTOKHU
HaIIpaBJICHbI BCTPEYHO 10 OTHOLIEHUIO IPYT K IPYTY U COOTBETCTBEHHO, IIPU PABHBIX
3HAYEHHUAX IPSIMOr0 U 0OPAaTHOTO TOKOB, YPaBHOBELIMBAIOT APYT PYyTa, B pe3yJbTare
Yero CyMMAapHBIM MAarHWTHBIA TOTOK B MarHUTONPOBOJE PABEH HYINIO. Tak Kak
CYMMapHbIi MarHUTHBIA MOTOK B MAarHUTOIIPOBOJE OTCYTCTBYET (paBEH HYJIO), BO
BTOPUYHONH OOMOTKE TOK HE MHAYKTUpyeTcs. [loABM)KHBIE KOHTAKThl 3aMKHYTHI,
AIIEKTpHUYECKas ENb BKIIOUYEHA U HAXOJIUTCSA B HOPMAIbHOM PEXUME paOOTHI.

Ecnu B 01HOM W3 27IEMEHTOB AJIEKTPUYECKON LENN BO3HUKAET yTeUKa TOKA, TO
YacCTh AIEKTPUUECKOT0 TOKAa HAYMHAET IPOTEKATH 110 HEXKENATENBHOMY ITPOBOAALIEMY
nytd. [Ipu 3TOM, YacTh TOKa 3JIEKTPUYECKOM Lemu, MocTymnaromas oT (a3zHOro
opoBoJia He OyJeT BO3BpalllaTbCs B CETh, a MPOXOJAS M0 HEXKEIaTeIbHOMY
NpoBOAAIIEMY NyTH OyaeT yxoauTh B 3emunto. CremoBaTesibHO, OOpAaTHBIA TOK,
KOTOpBIM OyAeT BO3BpalllaThCcsi B CeTh uepe3 marHuTonpoBon YT mo HylneBomy
pOBOY, OyAEeT MEHbIIE MPSIMOIro TOKA, MOCTYIAIOIIETO0 B CETh, COOTBETCTBEHHO U
BEJIMYMHA MPSMOTr0 MAarHUTHOTO IOTOKAa CTAaHET OOJIbLIE BEIMYHMHBI OOpPaTHOIO
MarHUTHOIO IIOTOKa, B pe3ysibrare 4dero B MarHutonposoae YT cymmapHbii
MarHUTHBIN MMOTOK YK€ HE OyJIeT paBeH HYJIIO.

Bo3Hukmmii cyMMapHbIid MAarHUTHBIN IMOTOK UHAYKTUPYET dJIEKTPUUECKANA TOK
BO BTOPUYHON OOMOTKE, KOTOpBIA MPOXOJs Yepe3 MarHUTOAIEKTPUUECKOE pelie
IPUBOJUT €ro B paboTy, a OHO, B CBOIO OYEPE/lb, PA3MbIKAET MOJBUKHbIE KOHTAKTbI
OTKJIXOYast DJIEKTPUYECKYIO LIETIb.

VYCTpolCTBO 3alIUTHOTO OTKIIOUEHUS TU(DPEpeHIMAIbBHOIO TOKa HMEET B
o0uxole W JApyrue Ha3BaHuA, Hampumep, Iud@epeHlInanbHbId BBIKIOYATENb,
aBTOMATHUYECKUI BBIKIIIOYaTeNnb U (PepeHInanbHOr0 TOKa, YCTPOMCTBO 3aIIUTHOTO
oTkJItoueHus. Taxxke B pa3IMUHBIX JOKYMEHTaX BCTPEUAIOTCs pa3Hble a0OpeBUATYpPbI
nanHoro ycrpoiicta, Hanpumep, ABJIT B TOCT IEC 61009-1-2020, BAT 8 T'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B ITYD u CII 31-110-2003.
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OcHoBHbIMM XapakTepuctukamu Y T sBistitores:

- tun. B 3mannsax moryt npumensatbess YT tuna «Ay, pearupyronme Kak Ha
MIEpEMEHHbIC, TaK U Ha MyJILCUPYIOIIUE TOKU YTEUKH, WK Thna «ACy», pearupyroiiue
TOJIbKO HA MEPEMEHHBIC TOKU YTE€YKU. VICTOUHHKOM IMYJbCUPYIOLIETO TOKA YTEUKH
MOTYT SIBIISITbCSI CTUPANIbHBIC MAIIUHBI C PETrYJIATOPAMU CKOPOCTH, PETYIUPYEeMbIe
VMCTOYHUKH CBETA, IEPCOHAIBHBIE KOMITBIOTEPHI U JIP.

- HOMHMHAJIbHBIA TOK - MakCUMajibHBIM TOK mpu kotopoMm YT croco6GHO
JUTUTETIHHO paboTaTh, HE TEPSSI CBOIO pab0TOCIIOCOOHOCTh. CTaHIaPTHBIMU, HanboJee
YaCTO HCIMOJb3yeMbIMU 3HAYEHUSMH HOMHUHAIBHBIX TOKOB Y ]IT, mcrnonan3yembixX B
AIIEKTPOYCTAHOBKAX JKUJIBIX M OOIIECTBEHHBIX 3MaHui sBistores: 10, 16, 25, 32, 40,
63A;

- muddepeHuanbHblii TOK - MUHUMAJIBHBIA TOK yTE€UKH, rpu kotopom YT
MPOU3BEACT OTKIIIOUCHHE AIEKTprUuecKoit 1ienu. JuddepeHnmnanbHpiii TOK — 3TO 07HA
13 IIaBHBIX Xapakrepuctuk Y T,

- HOMUHAJIbHOE HANpsKEHUE — HanpsbkeHue cetu rpu kotopom YT criocoOHO
JUTUTEILHO PaboTaTh, HE TEPSsl CBOIO pabOTOCTIOCOOHOCTD;

- pOA TOKA - MOCTOSIHHBIN WJIM MIEPEMEHHBIN;

- YCJIOBHBIM TOK KOPOTKOT'O 3aMbIKAHUS — TOK KOTOPBIM KPATKOBPEMEHHO MOXKET
Bbiepkath YT 1o MoMeHTa moka He cpaboTaeT aBTOMAaTUYECKUU BBIKIIOYATENb,
YCTAHOBJICHHBIN JIJIS1 3aIIUTHI LIETIH OT KOPOTKOT'O 3aMbIKaHUSI.

Bui6op VT npous3BoAUTCS IO CIEAYIOMIUM KPUTEPUSIM:

- 110 HOMUHAJIbHOMY HANpPsDKEHUIO U TUIy ceTH. HomMuHanbHOE HamnpsiKeHHe
YT nomkHO ObITH 00JIBIIE TMO0 paBHO HOMUHAJIBHOMY HAMPSHKEHUIO 3aIUIAEMOM
uM 1enu. s ognodasnoit cetu tpedyercst ayxnontocHoe YT, nis tpexdazHoi
CETH — YETBIPEXITOTIOCHOE;

- 10 HoMUHaJIbHOMY TOKY. CornactHo I1Y3 ucnons3oBanue Y /T B rpynmoBsix
JUHUSX, HE HUMEIONIMX 3allUThl OT CBEPXTOKa, 0€3 OTMOJHUTEIHLHOrO arapara,
o0ecrneunBaroIIero 3Ty 3allUTy He gonyckaercs. M3 atoro cinenyet, uto nepen Y AT
JIOJDKEH CTOSITh aBTOMATHMYECKUM BBIKJIIOUATENb WJIM JIPYToW ammapar ¢ GyHKIueH
3aIUThI OT CBEPXTOKA, IO TOKY KOTOPOTO HEOOXOIUMO BHIOMPATh HOMUHAJIBHBINA TOK
VAT. Ilpu stom HOMuHanbHBIH TOK YT nomkeH ObITH Oonblle MO0 paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOTO /IO HETO ammapara 3alluThl (ABTOMaTUYECKOTO

BBIKJIFOYATEJISl WJIM APYTOro amnmapara ¢ QyHKIMen 3aIuThl OT CBEPXTOKA);


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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- mno gubdepenunansHoMy — TOKy.  CTaHIapTHBIMM  BEJIMYMHAMHU
nuddepennmanbHoro Toka YT sBmsarorcsa: 6, 10, 30, 100, 300, 500MA. YAT c
mudppepennmnansabiM TokoM 100, 300 u 500 MA mpUMEHSIOTCS 7S 3alUTHl OT
oXkapoB, ¢ nuddepernuanbapiMu Tokamu 6, 10, 30 MA - 1151 3aIIUTHI OT MTOPAKCHHUS

YCJIOBCKA JICKTPHUICCKHUM TOKOM.

cepusi nNpousBoAUTENb
HOMWHANbHbIA TOK [ ]
Bfl1-63
HanpsxeHue 50 A '
\ 2308~ 50 cxema
/un 30 MA .__J NOAKMOYEHUA
avnddepeHumansHbIn 06o3Ha4eHus
TOK
3000 x
/ R F&L
YCNOBHBIN TOK K3/ ,,,,, 8
™n Y30 «

KHonKa «TECT» TeMnepaTypHbld AManasoH
(ctangapTHas ot -25 go +40)

! nepeMeHHoro Toka

144 Tun A - ANA NyAbCuUpytowero

l /\\/\ Tun AC E - ANA CUHYCOMAANLHOMO

M NOCTOSKHHOro TOoKa (U ANA CUHyCcoMAanb-
S e HOro0 NEepPeMEeHHOro Toka)
14 4 Tun B - ANS NOCTOSAHHOTO TOKa (M
NNV ANA CUHYCOMAANBHOTO NEPEMEHHOIO
e TOKa U ANS NYNbCUPYIOWEro NOCTOSH-

HOro ToKa)

Pucynoxk 5. Mapkuposka YT

[Ipumensiemble Tunsl YT (yHKIMOHANBHO [OJKHBI MpeaycMaTpUBaTh
BO3MOYKHOCTB IPOBEPKHU X paboTocnocodHocTH, nposepka Y T (TecTupoBanue) st
KHWIbIX 00BEKTOB J0JKHA MPOBOJUTHCSA HE peXe OJHOIrO pa3a B TPU Mecslla, O YeM
JIOJKHA OBITH 3aMKCh B MHCTPYKIUU MO SKCIUTyaTal[MH MPEANPUSTUS -U3TOTOBUTEIS.

YcranoBka YT, npeucTByromux Ha OTKJIIOYECHHUE, 3ampeniaercs Ui
AIEKTPOIIPUEMHUKOB, OTKJIIOYEHHUE KOTOPBIX MOXET TMPUBECTH K OMNAacCHbIM
MOCJIEICTBUSIM:  CO3/IaHUI0  HEMOCPEACTBEHHOM yrpo3bl Il JKM3HU  JIIOJIEH,

BO3HHUKHOBCHHUIO B3PBIBOB, I1IOKAPOB U T.II.
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JUJIsi caHUTapHO-TEXHUYECKUX KAOWH, BAaHHBIX M JYIIEBBIX PEKOMEHIYETCS
ycranaBiauBath Y T ¢ HoMuHaNbHBIM U hepeHITnaTbHBIM OTKIIOYAOIIIM TOKOM JI0
10 MA, eciu 111 HUX BbIJIETICHA OTACIbHAS JIMHUSI, B OCTAIBHBIX CIydasiX, HAaIpuUMep,
Ipy TPUMEHEHUH OJHOW JMHUHU IS CAaHUTAPHO-TEXHUYECKOW KaOWHBI, KyXHHU H
Kopuaopa, ciuemyer mnpuMmeHsaTh YT ¢ HomuHanbHBIM auddepeHITnaTbHbIM
OTKJIFOYAIONIUM TOKOM 110 30 MA.

Jns omHokBapTuUpHBIX J0MOB YJIT ¢ HOoMuHanbHBIM auddepeHInaIbHbIM
OTKJIFOYAIOIIMM TOKOM J10 30 MA peKOMEHAYETCS MPEAyCMATPUBATH ISl TPYIITOBBIX
JMHUANW, TUTAONIMX IITENCENbHbICE PO3ETKH BHYTPU JOMa, BKJIOYasl IOJBAJIbI,
BCTPOCHHBIC U NPUCTPOCHHBIC Tapa)ku, a TaKkKe B TPYIIOBBIX CETAX, MUTAIOUIUX
BaHHbIE KOMHATBI, AYIIIEBBIE U CAyHBI. [{JI1 yCTaHABIMBAEMBIX CHAPYKH IITENCEIbHBIX
po3erok ycranoBka YJIT ¢ HomMuHanbHBIM Tud(EpEeHIINATBEHBIM OTKIIOYAIOIIM
TOKOM 10 30 MA oOs13areibHa.

B 3paHmsax moryt mpumensatsca Y30 Tuma «A», pearupyromme Kak Ha
IIEPEMEHHBIE, TAK U HA ITYJIbCUPYIOLIUE TOKU TOBPEXKACHUN, WA «AC», pearupyromume
TOJIBKO Ha IEPEMEHHBIE TOKU YTEUKHU.

Kax Buano u3 xonctpykuuu YT (ecnu peub uaer HE 0 KOMOMHHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB U MpHU JIOOOH CXEeMe ero
MOAKIIOUECHUST  JIOJDKHA ~ OBITh  MpEaycMOTpeHa  oOs3aTelbHas  yCTaHOBKaA
aBTOMAaTHMYECKOTO BBIKJIFOUATEIIS, A 3alIUThI, KaKk camoi ceTH, Tak U Y [T oT TOKoB
Neperpy3Ku U KOPOTKOTO 3aMbIKAHUS.

Taxke HeoOxoauma mnepHoauyeckas IpoBepka paboTtocnocodHoctn YT.
Cranmapramu [/, 8] yctaHoBieHO TpeOOBaHUE MO HAJMYUIO yCTPOMCTBA MPOBEPKHU
pabotocnocooHoctu YT (knomku). [IpoBepka paboTOCTIOCOOHOCTH OCYIIECTBIISIETCS
HaxxatueM KHoNkd « TECT». IIpu ee Haxxatuu B Y /[T HCKYCCTBEHHO CO3[a€TCSl TOK

YTEUKH, YTO JOJHKHO IMIPUBECTHU K OTKItoUeHU0 Y I T.

YcrpoiicTBa 3alIMTHI OT AYroBoro npooost uiam uckpenus (Y3 /11I1)
JlyroBoii mpoOOW WM HMCKPEHHE — OJMH U3 aBapUMHBIX I0KapOOIACHBIX
PEKHUMOB B JJIEKTPOCETSX.
B oTiimumne oT KOPOTKUX 3aMbIKAHUN, BO3HUKAIOUIUN IPU UCKPOBBIX U TyTOBBIX
paspsgax TOK, OrPaHUYMBACTCS CONPOTUBICHUEM HAarpy3kd, Ha KOTOPBIM HE
pearupyroT aBTOMaTUYECKUE BBIKIIOYATEIN, HO 3a CUET JJIUTEIBHOIO BPEMEHU €ro

MMPOTCKaHUsA, MOKET IIPOUCXOANUTH BOCIINIAMCHCHUE U30JIAIHUU IIPpOBOJA.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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OnHOil W3 TJIaBHBIX MPUYUH HCKPEHHs SBISETCS OOJIBIIOE MEPEXO0HOE
conpotusieHue (bIIC), B o6uxoae Ha3pIBaeMoOe TaKKe «IJIOXUM KOHTakTom». [lpu
BIIC Ha nepexofe 31eKTpUIECKOro TOKa C OAHOr0 IPOBOJHUKA HA IPYroil oOpaszyercs
IIOCJIEA0BATENbHAA WIA NApaJUICIbHAs AIEKTPUYECKas Iyra MEXAy IMPOBOJAMH WIIU
KOHTaKTaMH.

BIIC yacTo BO3HHMKaET BCIEACTBUE N€PEKTOB U MOBPEKIACHUHN, MPOU3OIIESAIINX
IpH KCIuTyaTanuu obopynoBanusa. Hanpumep:

- TIOBPEXKACHUS U30JSIITUN KaOessl TBO3ASIMHU, IIyPYyIIaMu, 3aKHMaMu WK TPU
MEXAHUYECKOM BO3JCUCTBUM APYTUMU IPEAMETAMU;

- IOBPEXKJICHUS U30JISIIUK Ka0esiel rpbl3yHaMu U JJOMAIlTHUMU )KUBOTHBIMU,

- U3JI0M Kabesst (MpoBoJia) MPY M3rudax WIM MPHU MOCTOSTHHBIX MEXaHUYECKUX
BO3JCHCTBUSIX;

- CTapE€HUE W30JISILMU, TOBPEXKICHUS OT BO3JACHUCTBUS TEMIEPATyphl, BIATH,
JIPYTUX pa3pylariux (hakTopos;

- YXYALIEHUE KOHTAKTa M3-3a OCHa0J€HUsl 3a)KHUMOB, CTAPEHUS M OKHUCIICHHUS
IIPOBOJIOB U T.JI.

B mnoBpexnEéHHON Kuje BO3HHMKAET MaJblil 3a30p, MpOOMBAEMBbI pabodnm
HaIpsHKEHUEM, TO3TOMY TOK 10 TAKOMY KaOEeIro MPOoJI0JKAET MPOTEKATh, U OCTAETCA
0JIM30K K HOMHHAJIBHOMY 3HAYEHHUIO, a 3HAYUT, aBTOMAaTHUUYECKUU BBIKJIIOYATEIh Ha

HEro HE pearupyer.

I

cINe Ny LY )

Ocnabnentbia MexaHuueckoe NepegasnenHbi HenonHoueHHbiit

KOMTaKT nospexaeHne xabeno KOHTaKTY
rkabenna

55 &

Aedexr NospexaexHne Mexanuueckoe MospexaeHue CKpyTKa meap u
xabena rPbI3yHaMm nospexaenune unu crapexsme ANIOMUHMIR
H30NAUMM W30NAUMMKM

Pucynox 6. Bo3aMoxHbI€ TPUYUHBI UCKPEHUS B 3JICKTPOIPOBOIKE
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B 3a3ope BO3HMKaeT AYroBOW pa3psill, COMPOBOXKIAIONIUNCSI HHTCHCUBHBIM
BBIJICJICHUEM TEILIa, YTO MPUBOJIUT K JaIbHEUIIIEMY pa3pyIICHUIO U30JISAIIUNA KaOes u
€ro BO3rOPaHUIo.

[Tpu 6oBIIIOM TIEPEXOAHOM COMMPOTHBIICHHH BO3ZHUKAET MIPOIIECC IIMKITNIECKOTO
oOpa3oBaHMsS W Talll€HUS DJJICKTPUUECKOW MYyTH, MPOUCXOAUT 3HAYUTEIHHOE U
JUTATEJIbHOE BBIJICJICHUE TEIUIOBOW SHEprur. BO3HUKAIOT AJIUTEIbHBIE U YCTOMYUBbIC
TEIUIOBBIE PEKUMBI PAOOTHI DJICKTPUYECKUX IIEMel, BCIEJICTBUE YEro IMPOMCXOIUT
pa3pylieHre U30JISIIIUU U 3aIIUTHBIX 000JI0YEK, a TAK)KE MOCIEAYIONIee BO3TOPaHUE.

[To mexaHn3My BO3HUKHOBEHMS, PA3IUYAIOT IOCIEIOBATEIbHBIN JAyrOBOU

po0oil, mapauieNbHbIil 1yroBoK MpoOoil U TyroBoM Mpo0oil Ha 3eMITIO.

L (nuHunA)
HAIPY3KA

N (He#ATpanb)

PE (zazemneHue)

i
i
]
i
Pucynok 7. MexaHnu3M BO3HUKHOBEHHUSI TyTOBBIX MPOOOEB

[Tog mocnegoBaTeNbHBIM JTYyTrOBBIM MPOOOEM MOHUMAETCS JICKTPUUECKUI
po0oil M30IAIMK (UM BO3AYIIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MPOTEKAET
gyepe3 Harpysky nenu, zammuimaemoit Y3JIII. IlociaenoBaTensHbIN TyroBoi MpoOoid
BO3HUKAET, IIPEXK/IE BCETO, B PE3YJIbTATE MTOBPEXKACHHUS ITPOBO/IA UM MOTEPU KOHTAKTA
B IOCJIEIOBATEIBHOCTH C Harpy3kou. B 3Tux ciydasix, BEJUYMHA TOKAa MEHbBIIE, YEM
pabounii  TOK, M  aBTOMAaTHYECKUE  BBIKIIOYATEIM WM  BBIKIIOYATEIH
niddepeHIInaIbHOTO TOKAa HE CIIOCOOHBI ONPEACIIMTh HEUCIIPABHOCTh U OTKIIFOYUTH
3aIIMIIAEMYIO LETb.

[TapannenbHbIl AyroBoi mpoOo - 3T0 MPo0Ool, TPU KOTOPOM TOK MPOTEKAET
MEXJy AaKTHUBHBIMU TMPOBOJAHUKAMH, TapauieibHO I1enu Harpy3ku. [Ipo6oii
COMPOBOXK/IACTCS TIOSIBJICHUEM AJIEKTPUUECKOU JTYTH, CIIOCOOCTBYIOIIEH 3aMBIKAHUIO

MPOBOJHUKOB. BenmnunHa Toka mpH mapauielbHOM TPO0O0E OMpenesseTcs MOTHBIM
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COINPOTUBIIEHUEM LieNIU. B 3aBUCMMOCTH OT TOro, Kakoi HOMHHAJIbHBIA TOK HMEET
ABTOMATUYECKUI BBIKIIOYATEIb, MPOUCXOANUT (WM HE MPOUCXOJAUT) OTKIIIOUEHUE
nenu. [lpm 3arpyOneHHON ycTaBKe TOKa cpalOaThIBaHHs aBTOMATHYECKOTO
BBIKJTIOYATENS OTKIIFOYCHHUE 1IETIH TPOUCXOIUT C 3aEP>KKOH.

JyroBoii mpoOoi Ha 3eMJTI0 — 3TO MPOOOH, MPU KOTOPOM TOK ITPOTEKAET MEXKTY
aAKTUBHBIM IIPOBOJHUKOM U 3€MJIEH B Pe3yJIbTaTe 3aMbIKaHUs (pa3HOTO TPOBOAHHKA HA
3€MJIIO WJIM Ha AJIEMEHT JIEKTPUUECKH CBSI3aHHBIN € 3eMJICH.

YcrpolicTBo 3amuThl 0T AyroBoro mpobos (Y3/1I1) — HOBBIN Kiacc ammapaTtoB
3alIUTHl DJIEKTPUUYECKON CETH, MpEeAHA3HAUYCHHBIM, B OTIMYHE OT JPYTHUX BHUIOB
AIIEKTPUYECKUX 3aIUT, UCKIIOYUTEIBHO IS MPEIyNPERACHUS U MPEAOTBPAIICHUS
M10KapOB, BO3HUKAIOIINX U3-3a IYTOBOT0 Npo0os (MCKpEHNUs).

HekoTopeiMu pa3zpaboTuvkamMu 3TUX H3ACIUN NPUMEHSETCS TakKe TEPMUH

«YCTPOWCTBO 3alIUTHI OT UCKpeHus» (Y3Hc).

V0 2

o

63A YXn4

A
208507y e

Pucynox 8. IIpumMepsl yCTpONUCTB 3aIUTHI OT TyTOBOTO MPOOO0S pa3IMUHbIX
MPOU3BOAUTENIEN
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V3111 HOCUT UCKITFOUNUTEIBLHO POTUBOIIOKAPHOE HA3HAYCHUE.

OcHoBHOM  3amaueri  Y3/III  sBusieTcss  CBOEBPEMEHHO  PACHO3HATH
BO3HMKHOBEHUE IM0XKapOOMAacHOTO HMCKPEHUS W OTKIIOYUTh  3ALIUIIAEMYIO
DIEKTPUYECKYIO LEIIb.

VY3JIII CcKOHCTPpYHpPOBAHO TaK, YTOOBI OMPEICIHUTH IOSBICHHUE JTYTOBOTO
(MCKpOBOT0) pa3psiia U NpepBaThb KOHTYp €HIE Mepes TeM, KaK SHEpPrusi B MecTe
HEHUCNPABHOCTHU JOCTUTHET 3HAYEHU, BEAYIIUX K BOSHUKHOBEHHUIO MTOXKapa.

V3II obOecneunBaeT aBTOMAaTUYECKYI0 JUATHOCTUKY KOHTPOJIUPYEMOM
AIEKTPUYECKOM LENU W NPU BO3ZHHMKHOBEHWM HCKPEHUs OTKIIOYAET €€ OT 0OIIen
MATAOUIEN CETH.

Takum 00pa3zoM, Liedb NPUMEHEHUS 3TUX YCTPOMCTB — 3TO NMPEIyNpexICHUE
II0’KAPOB, BO3HHMKAIOIIWX B IOMEIICHUAX, 3JaHUSAX M COOPYXKEHUSAX IO IPUYHHE
HEUCITPABHOCTH 3JIEKTPOOOOPYAOBAHMS, MPOSIBISIOIEHCS B BUJE AYrOBOro mnpo0os
(uckpeHus).

bonpmmmacTBO  Y3/II  MCHONB3YyIOT CXOKHME MNPUHLMIBI  OOHAPYKEHUS
IIO’KAPOOIIACHOIO0 HMCKPEHHUSI B CETHU. YCTPOWCTBO aHAIM3HPYET COBOKYIHOCTH
[IapaMEeTPOB TOKA W HAIPSDKEHUS CETH, XapaKTEPHBIX U1l HMCKPEHHsS: BEIUYHUHY,
dbopMy, MOISIPHOCTH, MPOJIOJKAUTETLHOCTh U TEMIT CJIEJOBAaHUS CKAYKOB. DTH CKAUKU
U JaloT uH(popmaluo, o0padaTbiBaeMyr0 MOJyJIeM 00pabOTKH CHUTHAJIOB B COCTaBe
Y3 /111. BennurHa Moiay4eHHOTO CUTHAJIA CPABHUBAETCS € 3aJaHHBIM 3HAYEHHUEM U IIPU
KOKJIOM TMPEBBINIEHUH 3TOr0 3HAYEHUS MOJAETCd HWMIIYJIbC PErUCTPUPYEMBIN
HakornureneM. [Ipu 1OCTHKEHHH B HAKONMTENIE YCTAaHOBJIEHHOIO YMCIIA UMITYJIbCOB
3aJIaHHOTO YPOBHA MNOAPAN (POPMHUPYETCS CHUTHAJ, OTKIIOYAIOMIMKA 3alMIaeMyo
JIMHUIO.

Baxnoit xapakrepuctukor Y3/II, sABaseTcs MOMEX03allMIIEHHOCTh, T.€.
OTCYTCTBHE HEXeJIaTeNbHbIX (JIOXKHBIX) CcpaOaThlBAaHMM TMpPU BKJIIOYEHHUU B
3alUIIAEMYIO LIETb Pa3InYHbIX 3JEKTPOIPHUOOPOB, HAIPUMED, MbLIECOCa, UICTOYHHKA
NUTaHUSL C OJJICKTPOHHOM KOMMYTAallMei, JABUTaTeNis KOHAEHCATOPHOTO IIyCKa,
AIIEKTPOHHBIX PETYJISITOPOB (TUPUCTOPHOTO THUIA) CUJIbI CBETA, (PIIyOPECLEHTHBIX U
TaJIOTEHOBBIX JIaMII, & TaKK€ «HOPMAJbHO MCKPSIIMX» PYUHBIX SJIEKTPOOBITOBBIX
WHCTPYMEHTOB C JBUTATEJISIMU KOJUIEKTOPHOI'O THIIA UCKPEHHE B KOTOPBIX SIBIISETCA
JOMYCTUMBIM, HAIPUMEP JPEJb.

CTOUT OTMETUTh, YTO OTAEJIbHBIE AJIEKTPUUYECKUE YCTPOMCTBA CAMH MOTYT

IFCHCPHUPOBATE BBICOKOYACTOTHBIC MW CPCAHCYACTOTHBIC ITOMCEXH, KOTOPLIC 6y,JIYT
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pacno3HaBarbcsi Y3JIII kak wcTouHMK wuCKpenus. Hanpumep, TuUpUCTOpHBIE
perynstopbl ¢ (a3oBbIM YIpaBleHUEM 0€3 MOMEXOMOAABISIONUX (UIBTPOB;
pa3IuYHbIE YCTPOICTBA, T€HEPUPYIOLINE BBHICOKOYACTOTHBIE MOMEXH IMOBBIIIEHHOIO
YPOBHSI, CYHIECTBEHHO NPEBBIIIANOIIME HOPMBI HAa momexosmuccuro. Ilpu Hammuum
MIEPEUHCIICHHBIX YCTPONUCTB, IPUXOAUTCS JINOO OTKA3bIBATHCS OT puMenenus Y 3111,
yBEJIMYMBAs PUCKU BO3TOpaHUN OT HCKpeHus, nubo oTkirodarh Y3/II Ha Bpems
WCIIOJIb30BaHUsl YCTPOMCTB, SABJSIOIIMXCS TE€HEPATOPAMU BBICOKOYACTOTHBIX U
CPEIHEYaCTOTHBIX MIOMEX.

OcHoBHbIMU XapakTtepuctukamu Y 3 /{11 sBisroTcs:

- HOMUHAQJBHBIA TOK - MaKCUMalbHbIM TOK mpu KoTtopoM Y3/II cnocobGHO
JUIUTEIBHO paboTaTh, HE TEPSIS CBOIO pabOTOCTIOCOOHOCTh. B OCHOBHOM BBINTyCKatOTCA
B IISITH MOAM(UKAIIMAX, B 3aBUCIMOCTH OT HOMHHAJIBHOTO ToKa: 16, 25, 32, 40, 63A;

- HOMMHAJBHOE HAIpSHKEHHE — HalpsDKeHWe ceTu npu kKortopom Y3JIII
CIIOCOOHO JTUTENBHO pab0TaTh, HE TEPSSI CBOIO PA0OTOCTIOCOOHOCTE;

- YCIIOBHBIN TOK KOPOTKOT'O 3aMBIKAHHUSA - TOK KOTOPBIA KPATKOBPEMEHHO MOXKET
BbiiepkaTh Y3/I1 1o MoMeHTa mmoka He cpaboTaeT aBTOMATHUYECKUIN BBIKIIOYATENb,

YCTaHOBHGHHBIﬁ I 3allIUTBI HCIIKM OT KOPOTKOI'O 3aMbIKAHHUA.

3
1
/4
2308~ 50Mu —
2A
2 lnc1 6 KA
6
jarpysKa N
§'L
cerb N 7
foPvA 1] 3 1O ]
wckp | K 1O
U<Umax/| 3 | @ —_—
U>Umax/ | K | @ 8
@

{OTKA3 3K

15 ’ 4

1 — u3roTOBHTENH; 2 — MOJICITh; 3 — HOMUHAIBHOE HANPsDKEHUE; 4 — 9acTOTa; 5 — HOMUHAIBHBIN
TOK; 6 — YCIIOBHBIN TOK KOPOTKOTO 3aMbIKaHUS; 7 — CXeMa MOJIKJIIOUEeHHS; 8 — cCXemMa UHAUKAIUN
COCTOSIHUS pubopa

Pucynox 9. I[Ipumep mapkuposku Y3111
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Bou16op Y31 npon3BoauTCs IO CASAYIOMIUM KPUTEPHUSIM:

- 10 HOMUHAJIbHOMY HanpspkeHuto. HomunansHoe Hanpsbkenue Y 3/111 nomkHO
ObITH OOJIbIIIE JINOO PABHO HOMHUHAIEHOMY HANPSHKEHUIO 3aIUIIAeMOI UM LIeTIH;

- 0 HOMHMHaJIbHOMY TOKy. Y3/III He 3amMinaer 3JeKTPUYECKYIO CEThb OT
neperpy3ku U TOKOB KOpOTKoro 3ambikanus. [loatomy nepen Y31 nomkeH cTOSITh
aBTOMATUYECKUU BBIKJIIOYATENb WM JAPYrod ammapaT ¢ (GyHKOUEH 3aliuThl OT
CBEPXTOKA M0 TOKY KOTOPOT0 HEOOXOIMMO BbIOMpaTh HOMUHAIBHBIN Tok Y3IL. Tlpu
3TOM HOMHUHaNIbHBIN TOK Y31l momken ObITH OoJble MO0 paBEeH HOMHHAIBLHOMY
TOKY YCTAaHOBJICHHOI'O JI0 HErO amnmapara 3al[uThl (aBTOMATHUYECKOrO BBIKIIOYATEIS
WM IPpYTOTo anmnapara ¢ (pyHKIMEH 3a1UThl OT CBEPXTOKA).

Taxoke ipu Be1i6ope Y3/III crienyer oOpatuTh BHUMaHUE Ha HATUYUE (DYHKIUH
IPOBEPKU pabOTOCIOCOOHOCTH ycTpoicTBa. HekoTopble MpOM3BOIUTENN OCHAILAIOT
Y3111 kHONKOW POBEPKHU, OTAEIBHBIE MPOU3BOJAUTENN B KOMIUIEKTE C YCTPOUCTBOM
IIOCTABIAKOT CPEACTBO KOHTPOJIA B BHUAE ABTOHOMHOW BWJIKHM, IO3BOJISIOLIEH
MMUTHUPOBATh HMCKPOBBIE pa3psibpl, U TaKUM OOpa30M OCYIIECTBIATh KOHTPOJIb
(YHKIIMOHUPOBAHUS HW3JEIUS U ONpPEJEICHUE 30HBl €ro JCHCTBUS, YTO SIBIISETCS

HCCOMHCHHBIM IIPCUMYIICCTBOM TAaKHX allllapaTOB.

Pucynox 10.ITpumep V3/II1 B kOMILIEKTE CO CPEICTBOM KOHTPOJIS 30HBI
(GyHKIMOHUPOBAHUS

VYceranoBka Y3/III B rpynmoBbIX CETSX MUTAHUS CHCTEM IMPOTHUBOIOXKAPHOMN
3alIUTBl U B DJICKTPOYCTAHOBKAX MEIMIIMHCKOTO HA3HAYCHMS, MOMICPKUBAOIINX

KU3HCACATCIIbHOCTD 6OJ'IBHBIX, HC OOITYyCKacTCA.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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Y311 sBnsercs euie OAHUM BUJIOM 3aLIUATHI JJIEKTPUUYECKHUX Lenei. OHO He
3aMEHsAeT CcOOOM Jpyrue amnmaparbl 3allMThl U HE OTMEHSET HeoOXOIUMOCTHU
INPUMEHEHUS B JIEKTPUYECKHUX LENAX aBTOMATHYECKUX BBIKIIOYATEIEH U yCTPONCTB
3alIUTHOTO OTKJIIOUEHUs AU PEepeHIInaTIbHOTO TOKA.

V3JII pexkoMeHayeTcsl YCTaHAaBIMBATH B OTACIBHBIX TI'PYIIOBBIX JUHUAX
NUTAHMSI OCBEILEHUS U IITENCENbHBIX PO3ETOK MOCIIE IPYTUX annapaToB 3auuThl (AB,
YAT).

VYcranoka Y311 3anpeniaeTcs B IMHUSAX CUCTEM POTUBOIOKAPHOM 3aLUTHI,
a TaKXe JJIEKTPONPUEMHHUKOB, OTKIIFOUEHUE KOTOPBIX MOKET IIPUBECTU K OIACHBIM
MIOCJHEACTBUAM: CO3JAHHUI0 HENMOCPEACTBEHHOW yIpO3bl JUIS JKU3HM JIFOJEH,

BO3HHUKHOBCHHUIO B3PBIBOB, IIOKApPOB U T.[.

YcrpoiicTBa 3alUThI OT nepeHanpsixeHus cetu (Y3II)

[Tepenaabl HANPSKEHUS B SJIIEKTPUUECKON CETH SIBIIAIOTCS OJHOM U3 OCHOBHBIX
NPUYUH BBIXOJAa M3 CTPOSI DJIEKTPUUECKUX MPUOOPOB, B OTHEIBHBIX CIIydasx
NPUBOIAIIMX K Moxkapy. OCoOEHHO OCTPO BOIPOC 3alIUTHI AJIEKTPOIPHOOPOB OT
MEPEIAJOB HAINPSHXKEHUS CTOUT B JKWIbIX MHOTOKBAPTUPHBIX JIOMax CTapou
MMOCTPOMKH, & TaK K€ YACTHBIX >XWIBIX JOMax MOAKIIOYECHHBIX K CTapbhIM JIMHUSIM
ANEeKTponepeaay.

YCTpOUCTBO 3alIUThl OT MNEPEHANPSHKEHUS WM PEie HANpsHKEHUST — 3TO
anmapar  3alluThbl, OCYIIECTBIAIONIMA HENPEPBIBHBIM  KOHTPOJIb  BEJIWYHHBI
HaIPsDKCHUS TTUTAOIIECH CETH C IIEIbI0 00SCIIeUeHHs OTKITIOUEHUS HAarpy3KH B cllydae

BbIXO/Jlda 3BHAYCHUS HAITPSIKCHHA 3da YCTAHOBJIICHHBIC ITPHUACIIBI.
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Pucynok 11. [IpuMepsl yCTpOKCTB 3allIUTHI OT MEPEHANPSHKEHUS PA3IMUYHbBIX
MIPOU3BOAUTENEN
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Hasnauenune Y311 3akitouaercs B 3al1uTe 3JIEKTPOOOOPYAOBaHUS OT MEPEnaioB
HaIpPSHKEHUS! CETH KOTOPbIE MOTYT BO3HUKHYThH B CJIEJICTBUE PA3IMYHBIX (PaKTOPOB
TaKUX Kak OOpbIB HYJIs, IEPEKOC (a3 U T.A.

Kax mpaswmino, Y3II cocTouT u3 IBYX OCHOBHBIX OJIOKOB: M3MEPHUTEIHLHOTO H
VCIIOJTHUTEIIBHOTO.

IIpu mopmaue na YJIII HampspkeHUs U3MEPUTENIBHBIM OJIOK OMNpenesseT ero
BeJIMUMHY. ECiau m3MepeHHOe 3HaueHUE HaIpSHKEHUS AJIEKTPOCETH HE BBIXOJUT 3a
YCTaHOBJICHHBI B HACTPOWKAaX IWAana3oH 3HAYCHHH H3MEPUTEIbHBIA OJOK MOjaeTt
CUTHAJI HA HUCIOJHUTENIbHBIA OJIOK (pesie) KOTOPBIA 3aMBIKAET CUJIOBOM KOHTAaKT,
BKJIIOYasi TEM CaMbIM Harpy3Ky B CETb.

Takum o6pazom, YII ocymiecTBiasieT HEMPEPHIBHBIN KOHTPOJIb HAMPSKEHUS
AIEKTPOCETU. B ciydae CHMXKEHHUS HAIPSLKEHUSI HUXKE YCTAHOBIIEHHOI'O IOPOra WIIA
MOBBIIICHNS BBIIIE YCTAaHOBJIEHHOTO B HACTPOMKax IMOpOra M3MEpPUTENbHBIA OJIOK
MTHOBEHHO TIOJJa€T CUTHAJl Ha UCHOJHUTEIbHBI MeXaHu3M (pese) KOTOpbId
OTKJIIOYAET JJEKTPOYCTAHOBKY OT ceTh. [locime BOCCTaHOBIICHHSI 3HA4YEHUS
HampsDKEHUsT 10 JIONYCTUMOTO  3HAYEHMs, W3MEPUTENbHBIA  OJIOK  4Yepes
YCTAHOBJIEHHYK) B HACTPOMKAaX BBIAEPKKY BpPEMEHHM MOJACT CUTHAJI Ha
VCIIOJTHUTEIIbHBIA MEXaHU3M, KOTOPBIM BHOBb BKIIIOUAET HATPY3KYy.

CymlecTByIOT CIEAYIONIME TUIIBI PEJIE HAPSHKEHUM:

-110 TUITY AJEKTPOCETH: OaHO(a3HbIE U TpeX(Da3HbIE;

-110 croco0y YCTaHOBKHM: CTallMOHApHBIC U mepeHocHble. [Ipu ycranoske Y311
BO BBOJIHOM JJIEKTPOIIUTKE OOECIEeYMBACTCS 3allliTa BCEHM AJIEKTPOCETH U BCEX
ANEKTPONPUOOPOB, MOAKIIOYeHHBIX K Hel. [lepenocubie Y3II mpumeHstoTes, Koraa
€ro yCTaHOBKA B IIIUTKE 3aTPyHEHA WM HEOOX0IUMO 00€CIEUUTh 0COOBIC HACTPONKH
M0 HAMPSKEHUIO CETH JIJIS1 KOHKPETHOTO 3JIEKTPOOOOPYI0BAHUS.

B nHacrosmiee BpeMs CylIECTBYIOT YCTPOMCTBA 3ALUTHI OT IIEPEHAIIPSIKEHUS C
KOMOWMHUPOBAaHHOM 3aIlIUTON, TaK HA3bIBAEMbIE BOJIbT-aMIIEPHBIE peJie, KOTOPHIC
KOHTPOJMPYIOT KPOME HAIPSIKEHUs CETH, €IIe U TOK B CETH, 3alIUIIAs TEM CAMbIM
CETh, KaK OT NEPENagOB HAMNPSHKEHUS, TAK U OT MEPETPY3KH, T.€. TOMOITHUTEIBHO
BBITIOJIHSAET (DYHKIIMIO OTPAHUYUTEIISI MOUTHOCTH.

Heo0Oxoaumo 3HaTh, 4TO BOJIBT-aMIIEPHOE pelie He 00eCIeYnBaeT 3aluTy CETU
OT KOPOTKOTO 3aMbIKaHUSI WU HE MOXET 3aMEHUTh CO00N aBTOMATHYECKUN

BBIKJTIOYATCIIb.
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Baxwnoit xapakrepuctukoit Y311 sBnsieTcs HOMMHAIBHBIN TOK.

HomunanbpHbiil TOK — 3TO TOK, KOTOphI Y3II crocoOHO mpormyckaTth uepes
ce0sl B TEUEHHE JJIMTEIBHOIO BPEMEHH COXPAHSIS IPU 3TOM CBOIO pabOTOCIIOCOOHOCTb.
CranpapTHbIMHM, HauOoOJIee PACIPOCTPAHCHHBIMU 3HAYEHUSMH HOMHUHAJIBHOTO TOKa
V3II asnsrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunanshseiii Tok Y3II onpenensiercss Mo cyMMapHOMY TOKY HAarpy3Ku WM
MOIIIHOCTH BCEX JIEKTPONPUOOPOB, MOJKIIOYAEMBIX B 3aIIUIIIAEMYIO CETh.

[TomyynB paccunTaHHOE 3HA4YCHHE TOKa, BeIOMpaem Y3II ¢ Ommkaimmm
OOJIBIIIMM CTaHAAPTHBIM 3HAYEHHEM HOMUHAIBLHOTO TOKA.

Heob6xonumo yuuthiBath, uTo Y3II He 3amMIIaeT 3JIEKTPOCETh OT TOKOB
Neperpy3k M TOKa KOPOTKOIO 3amblKaHUs, modTomMy camo Y3II 1omKHO OBITH
3alIMIIEHO OT HUX YCTAHOBJICHHBIM IIOCJEAOBATEIbHO C HHUM aBTOMATHUYECKHUM
BhIKIIIOYaTeseM. [loatomy HoMuHanbHbI TOK Y311 HEOOXOAUMO MPUHUMATH UCXOMAS
Y3 HOMUHAJIBHOTO TOKAa aBTOMATHYECKOTO BBIKIOUATENs. [Ipn 3TOM HOMHHAIBHBIN
ToK Y3II nomxeH ObITh 0O0JIbIIIE WM paBEH HOMUHAIILHOMY TOKY YCTaHOBJICHHOTO JI0
HEro aBTOMaTUYECKOTO BBIKJIFOYATENS.

V3I1I MOryT UIMETh HECKOJIBKO HACTPOEK:

- ycTaHOBKa mopora cpaOarbiBanusi Y3Il mo MakcuManibHOMY 3HAYEHUIO
Hanpspkenus: (Umax) - ycTaHaBIMBAaeT MAaKCUMaJbHO JOMYCTUMOE 3HAUYCHHE
HANpsDKEHUST DJIEKTPOCETH, TMPEBBIINIEHUE KOTOPOrO0 TMPUBEAET K OTKIKOYEHHIO
Harpys3Ku;

- yctaHOoBKa mopora cpabarbiBanus Y3II mo MHUHMMaJIbHOMY 3HAYEHUIO
HanpspkeHuss (Umin) - ycTaHaBIMBAaeT MUHUMAJIBHO JIOIMYCTUMOE 3HA4YECHHE
HaIpsDKEHUST  DJIEKTPOCETH, CHIDKCHUE HANpsOKEHUS HIKE JaHHOTO 3HAYeHUS
MPUBEAET K OTKIIOUEHUIO HATPY3KH;

- YCTaHOBKA BPEMEHHU 3aJEP>KKM BKIIOUEHUS — Bpemsi, yepe3 kortopoe Y3II,
MOCJIE OTKIIOYEHHUS HATPY3KHU, IOBTOPHO €€ BKJIIFOYUT IIPU BOCCTAHOBIICHUH 3HAYCHHUS
HaMnpsDKEHHWST CETM B YCTAHOBJICHHBIX TIpenenax. Bpems 3agepkKu BKIIOYEHUA

AIEKTPONIPUOOPOB BHIOUPAETCS B COOTBETCTBUM C PYKOBOJICTBOM IO IKCILTyaTaIUu.
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Tpexpaspagasmit
Brixmouarens xouTpona HHIHKATOP.

MHHHAMAJBHOIO HAIIPAXKEeHHA.

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

Perynarop sanepxim

BpeMeHH aBTOMAaTHIecKoro . 5 230!
BRJIIOYEHHA IIOCJIe ABAPHH. 220

Perymrrop MAKCHMAJIBHOIO
HaOpAXKeHHA OTKJIIIOYeHHA.

Perynin'op MHHHMAJIBHOI'O
HanopAXeHHA OTKJIIYeHHA.

Knemmvzr nogxmogenns
HarpysKH

Pucynox 12. [Ipumep MapKUpOBKH YCTPOMCTBA 3alIUTHI OT MEpeHANpsKeHus (pere
HaIPSHKEHUS )

KonuyecTBo U crmocoObl HACTPOMKK MOTYT OBITH PA3JIMUHBI JUISI PA3HBIX TUIIOB
V3II. O6wuno, HacTpoiika VY3II ocymecTBiasercss ¢ TOMOIIBIO ITOBOPOTHBIX
PEryJIMPOBOYHBIX PYUEK.

CpaBHeHHE almapaToB 3alllUThl AJIEKTPUUECKOM CETH MO OTKIIOYaoIIei
CITIOCOOHOCTH

Paccmotpum pasnuily B paboTe M BO3MOMKHOCTSX OTKIIOUEHUS Pa3TUYHBIX
anmapaTroB 3allUThl JJIEKTPUYECKHX Lienell. B HacTosimiee Bpemsi, €CTb MHOIO
KOMOWHUPOBAHHBIX YCTPOUCTB 3aIUTHI AIEKTPUUECKUX CETEH, T.€. COBMEIIAIONIUX B
ceOe HECKOJIbKO 3alllUTHBIX (PYHKIIUMA. 3/1€Ch MBI pACCMOTPUM HE KOMOWHUPOBAHHBIC
anrapathl 3allUThl, BEITIOJIHSIONIUE TOJIBKO OHY (YHKIIUIO.

[IpyunHamMu MOXapoB OT DJJIEKTPOYCTAHOBOK MOTYT SIBISITbCS: KOPOTKOE
3aMbIKaHUE, TIeperpy3ka, TOKH  YT€UKH, JyroBble TmpoOou  (UCKpeHue),
NepeHaIpsKeHHE.

JIns  3amuThl  DJIEKTPUYECKUX CeTel, B HACTOAIIEEe BpeMsl, SBISIOTCS
o0s3arenbHBIMU K TpuMeHeHnto AB u V]IT. OTtu anmapaTsl 3apekoMeH10BaIA ceOs
KaK HaJeXHble W dS(PQPEeKTUBHBICE CpPENCTBA NPEAOTBPAIICHHUS I0XKApPOB OT

SJICKTPOYCTAHOBOK.
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AB 3amumaer SJEKTPUYECKYH) CEThb OT TOKOB KOPOTKOIO 3aMbIKaHHA M
NIEPETPY30K WIEKTPUUECKOU CETH.

VAT 3ammmaer dJIEKTPUYECKYK0 CeTb OT II0XKapoB B pE3yJbTaTe
BO3HUKHOBEHUS TOKOB YTE€UKH.

Crnenyer OTMETUTh, YTO B HACTOSILIEE BPEMsI 3alUTy OT MHOTMX HETaTUBHBIX
(akTOpOB, BBI3BIBAIOUIMX BO3TOpPAaHME B JJIEKTPUYECKUX CETSAX, BMECTE C
npumeHenueM AB n Y/IT, oT4acTu pemaroT OpraHu3aliOHHBIMU MEPOIPUATUIMH,
IIPOM3BOIUMBIMU Ha JTaIle IPOCKTUPOBAHUS ANEKTPUUECKUX CETEH, IIPU UX MOHTAXKE
U [IpU 3KCIUTyaTanuu. Mcronb3yroTcs TAKUE MEphI, Kak 3a3eMJICHUE, YKIaJaKa Kadess
B KopoOa, YBEJIMYEHUE pACCTOSHUA MEXKIY MPOBOJHUKAMH, IPUMEHEHHUE
CHELMATIBHBIX COCIMHUTEIBHBIX YCTPOUCTB (KJIEMMHBIX KOpOOOK M Ap.) U T.A. s
3aIIMUTBI OT MEPErPy30K IPOU3BOLAT IPABUIIBHBIM PACUET JJICKTPUUYECKUX CETEU U
Harpy3KH.

Onnako AB u Y/IT uzHauanbHO HE OBLIM IPEeIHA3HAYEHBI JIJIS1 PACIIO3HABAHUS
VCKPEHUS U OTKJIKOYEHUS LIENU B CIIy4ae ero NnosBiIeHUs. VIckpeHue He pacrno3HaeTcs
AB wm Y/T, NOCKOJIBKY NP UCKPEHNUN HE ITPOUCXOAMUT HHU YBEIUYEHHUE CPEIHErO
3HA4YECHUA TOKA B LIEIIU, HU €r0 yTeuKa Ha 3eMJIIO.

[Ipn mnocienoBaTelbHOM HMCKPEHUM IIOJHOE CONPOTHBIIEHUE «ILIOXOTO
KOHTAKTa» YMEHBIIAET TOK HArpy3KH U JEPKUT ITOT TOK HHUKE NOPOra OTKIIOUYEHHUS
AB. COOTBETCTBEHHO, 3TH CPEACTBA 3AIIUTHI OT HETATUBHOI'O JIEHCTBUS BBICOKOTO
3Ha4YeHMUs] TOoKa He cpabarbiBatoT. [Ipu mapanienbHOM UCKpeHHM Mexay (a3oi u
HEUTpAJIbHBIM IIPOBOJOM TOK OIPaHUYEH IIOJHBIM CONPOTHUBICHUEM LENU U
cpabateiBanue AB u YT 3aBUCHUT OT CTENEHH UCKPEHUS, OJTHAKO B MOJHON Mepe He
rapaHTUpPYeTCs.

COOTBETCTBEHHO, PEILICHUE 3aJa4ld PACIIO3HABAHUS UCKPEHHS] U 00ecreueHus
3alUTHI OT I0KapOB, BEI3BAHHBIX HCKPEHUEM, JOJKHO 00€CIeUNBaThCSI HOBBIM TUIIOM
yCTPOMCTB, (YHKIIMOHAJIBHO M TEXHUUYECKU OPUEHTHUPOBAHHBIMU Ha TaKylo 3ajaauy.
Takum yctporictBom siBisiercs Y 3111

VY311 3amuimaer 3J€KTPUYECKYH0 CETh OT MO0KapOOMacCHOrO MPOSBICHUS
JIyTOBOTO MIPO00s (MCKpEHMUS).

Eme omamm (dakTtopomM, KOTOpBHIA MOXKET TPUBECTH K TOXKApy OT
AJIEKTPOYCTAHOBOK, SIBJISIFOTCSL KOJEOaHWs HANpsSOKEHHUs] DIIEKTPUYECKOW CEeTH.
[IprueM, OMacHOCTh MOXKET HECTH KaK MOBBIIIEHHOE HAIPSYKEHUE, TaK U IIOHUKECHUE

HaIIpsKCHUS.
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AB, YAT, Y3AII He 3amuIIarT 3JeKTPUIECKYIO CETh OT OMACHBIX KOJIeOaHUI

HaIpsHKEHUs ceTH. Ty 3a1a4y BeinoiHser Y311

V3I1 3amuniaeT 3JIeKTPUYECKYI0 CETh OT KOJIEOAHWUM HaIpsOKEHUs, KOTOpbIE

MOTYT IIPUBECTH K BBIXOY U3 CTPOS JIEKTPOIPUOOPOB M UX BO3TOPAHHUIO.

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

ceTei.

Tabmauia 6

(DYHKHI/IOHaHBHBIe BO3MOKHOCTH alllIapaToB 3alIUThI 3JICKTPUICCKUX ceTeit

AnnapaT 3alIMThI

Yerpoiicrso YcrpoiicTBo
ABapuiHbIi . | YCTpo#cTBO 3a1IUTHI | 3alUThI OT P
Pr— ABTOMATHYECKUH 3allMTHI OT
P nngpepeHIuATIBLHOTO AYroBOro
BBIKJIIOYaTeb (AB) nepeHanpsKeHust
Toka (YAT) npooost (V310
(Y311I)
He
Kopotkoe Oo0ecnieunBaer He oGecneunBaer He o6ecnieunBaet
obOecrnieunBaeT
3aMbIKaHUE 3alMTy 3aluUTy 3aluUTy
3aLUTY
He
O0ecneunBaer He oGecneunBaer He obGecrieunBaer
[Teperpyska - SamT oOecrieunBaeT SamT
y Y 3alUTY Y
He
He oGecnieunBaer O0ecneunBaer He oGecneunBaer
VYTeuka Toka SamT — obecrieunBaeT sanT
Y y 3aLUTY Y
Hyrosoit
npobou He obecnieunBaet He o6ecnieunBaet ObecneunBae | He obecreunBaer
NIOCJIEI0BATENbH 3aIUTY 3aIUTy T 3aLIUTY 3aIUTy
BIN
He B nmosiHOM Mepe
obOecnieunBaeT
0BOM 3aIIUTY.
Ay . Y He o6ecneunBaer ObecneunBae | He obecneunBaer
npooou MoxeTt cpaboTaTh
. 3aluUTy T 3aIUTY 3alIUTy
napayuIenbHbIH CJIMILIKOM TO3/IHO
(pu orpaHUYEHHOM
toke K3)
He B nonnoM mepe N
He B monnoO# Mepe
obecrieynBaeT
HyroBoit 3ammTy. Moxer obecneumBact
YTOBO! Y 3aIIATY. ObecneunBae | He oOecneunBaer
npoboit cpaboTaTh CIUIIKOM
Moxer He cpaboTaTh T 3aILUTY 3aIIUTy
Ha 3eMJTI0 no37HO (pu
(pu UMITYIBCHOM
OTrPaHUUYEHHOM TOKE
XapakTepe UCKPEHHsI)
K3)
He
ITepenansl He o6ecnieunBaet He o6ecnieunBaer O0ecneunBaer
oOecrnieunBaeT
HaNpsHKEHUs 3alUTy 3aluTy 3alMTy

3alIUTY
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W3 Tabmuuel 6 BUIHO, YTO HM OJMH W3 allapaToB 3alUThl HE 3allUIIACT
AIIEKTPUYECKYIO CETh OT BCEX BO3MOXKHBIX aBapUHHBIX pPEeKUMOB. /{151 obecnieueHus
MaKCUMaJbHOW 3alIUThl 3JEKTPUYECKOM CETHU I1eJIecoO0pa3HoO  HCIOIb30BaTh
anmapaTel  3allUMThl, paboTaromme Ha OOHApYy)KEHHE pa3HbIX MPHU3HAKOB
HEHUCIPABHOCTH JIEKTPUUYECKOU CETH.

[Tpumenenune Y3/II1 u Y3II He oTMeHsET HEOOXOAMMOCTH HCIIOIb30BaHusS AB
u YIT.

Takum oOpa3om, ecid paccMOTPETh BapHaHT HCIOJB30BAaHUS BCEX BHJIOB
3aIUTHI AJIEKTPUUECKON CETU OTIAEIBHBIMH YCTPONUCTBAMHU (BBINOJHSAIOMIKUMH TOJIBKO
0JIHY (PYHKIIUIO), TO HEOOXOIMMO YCTAaHOBUTH UYETHIPE Pa3HBIX allliapara 3aluTel: AB,
YAT, Y3AII, Y3II.

B HacTos1ee BpeMs pacnpocTpaHeHbl KOMOWHUPOBAHHBIE allllapaThbl 3allIUThI,
KOTOpbIE OOBEIUHAIOT B OJHOM KOPIIyCE€ HECKOJIbKO YycTpoiicTB. Hampumep,
mu(epeHranbHble aBTOMATHI, KOTOPbIe OOBEAUHSAIOT (DYHKIIMH aBTOMATUYECKOIO
BBIKJIFOUATENS M YCTPOUCTBA 3alUThI AU(depeHuuanbHoro Toka. KomOnHnpoBaHHbIe
YCTPOMCTBA MO3BOJISIFOT ONTUMHU3UPOBATH U YIPOCTUTH MPOEKTUPOBAHUE M MOHTAX

QJICKTPUYCCKUX IITUTKOB.

TepMonHauKaTOpbI

OpHoit w3  HauOoliee  pacHpOCTPAaHEHHBIX  MPUYMH  TOXKAPOB  OT
DJIIEKTPOYCTAHOBOK  SIBIISICTCS. IIEPErpeB KOHTAKTHBIX COCOUHEHMM U IpYrux
aneMeHToB. IlokapoomacHble pEXMMbl  BO3HUKAIOT — BCJIEJACTBUE  OOJIBIIOTrO
MIEPEXOTHOTO CONPOTHUBIICHHUS, & TAKIKE MEPETPY30K.

TepMOMHAUMKATOPHBIE MaTepHaibl NPEAHA3HAYEHBI I BHU3YAIBHOTO WIIH
doTorpauyeckoro KOHTPOJSI U U3MEPEHUS TEeMIEpaTyphl, T.€. PeE3yIbTaThl
U3MEPEHUN MOYKHO IIPEACTABUTh B BU3YAIM3UPOBAHHOM BUJIE.

I[Ipy HOCTMXKEHUM MAaKCUMAJIIBHOM TeMIIEpaTypbl TEPMOWHIAUKATOPHBIN
MaTepHall pacIuiaBiIsieTcsl 1 HEOOpaTUMO MEHSIET CBOM LIBET.

TepMOUHIUKATOPBI MOXXHO HCIIOJIB30BaTh Kak JOKa3aTelbCTBO  (hakTa
JOCTUKEHHUSI ONpPENEICHHOM MAKCHUMaJbHOM TEMIIepaTypbl, T.K. PE3YyJbTaThl
U3MEPEHHUS SIBIISIFOTCSI HEOOPATUMBIMHU.

Meron wu3MepeHHs TeMIleparypbl C  I[IOMOLIBIO  TEPMOMHIMKATOPHBIX

MaTCpUaJIOB OTINYACTCA HpOCTOTOﬁ, 3KOHOMHWYHOCTHBIO, MaJion TPYyAOCMKOCTBIO,
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BO3MOXKHOCTBIO OIEPATUBHOIO IOJIYYEHHUs JOCTATOYHO IOJHOM HH(pOpManmuu o
TEIUIOBOM PEXHUME 3JIEMEHTOB AIEKTPOOOOPYI0BAHUS.

TepMOMHAUKATOPBI MMEKOT HECKOJIBKO WCIOJHEHUN: TEPMOWHIUKATOPHBIE
HAKJIEMKA U TEPMOWHIUKATOPHBIE KPACKH.

KoHnTpacTHOCTh 1IBETOBOrO mepexoja oOecreunBaeT JEeTrKoe paclio3HaBaHUE
aBapUIHOTO IEpErpeBsa.

TepMONHIMKATOPBI COXPAHSIOT CBOU I[BET U MAPKUPOBKY Ha MPOTSKEHUH BCETO
CpOKa CITy>KOBI.

TepMonMHIUKATOpPHBIE HAKJICHKM MPEACTaBISAIOT COOOM TMOMJIOXKKY Ha
CAMOKJICSIIIEMC OCHOBE C HAHECEHHBIM TEPMOWHJIWKATOPHBIM IOKPBITHEM.
MatepuanoM NouI0)KKH MOTYT ObITh OyMara, ¢oJibra Wid NoJuMepHas mieHka. /s
IIPEJOXPAHEHNUs] TEPMOMHIMKATOPHOIO IIOKPBITUA OT BHEIIHUX BO3JACHCTBUU
ITOBEPXHOCTH M3JIEJIHsI MOKPBIBAIOT 3aIUTHOM IIJIEHKOM.

[Ipn nocTmxeHUM 3aJaHHOW TeMIlepaTypbl MHAMKATOP HEOOpPaTUMO MEHSET
CBOM IIBET.

TepMonHaMKaTOpHbIE HAKIEUKH MOTYT OBITh Pa3IMYHOTO pazmepa U popmsl, B
3aBUCHUMOCTH OT 33Ja4d HMMETh DPa3HbId MOpOr cpaldaThIBaHMs, UMETh HECKOJIBKO
TEPMOUYYBCTBUTEIbHBIX METOK C Pa3HbIM IPEIETIOM cpadaThIBaHUSI.

TepMOUHIUKATOPHBIE HAKIEHKNA MOTYT ObITh OJTHONO3ULIMOHHBIMHU, T.€. UMEIOT
OIHY WHIWKAlMOHHYK0 METKY M MHOTOIIO3MIIMOHHBIMHA — HMMEIOIINE HECKOJBKO

HHAWKAIIXMOHHBIX MCTOK, HACTPOCHHBIX HA PAa3HBIC TCMIICPATYPHI.

NMOCIHE

Pucynox 13. [Ipumepsl TEPMOMHIUKATOPHBIX HAKIICEK PA3IMYHBIX
IIPOU3BOAUTEIICH
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[IpruMeHeHne OQHOMO3WLIHMOHHBIX TEPMOMHIUKATOPHBIX HAKIIEEK IO3BOJISIET
KOHTPOJMPOBATh MAaKCUMAJIbLHYIO TEMIIEPATypy Ha AJIEMEHTE AJIEKTPOOOOPYT0BAHUS.

[IpumeHeHne MHOTOMO3UIMOHHBIX TEPMOMHIMKATOPHBIX HAKJIEEK IMO3BOJISET
ONpPEAEHATH TeMIEeparypy AJIEMEHTA AIIEKTPOOOOPYTOBAHHUS Kak
cpenHeapuMeTHIECKOe MEXITy TOCIETHEH METKOM, N3MEHUBIIIEH IBET, U IEPBOU —
HE U3MCHUBIICH.

TepMOMHIUKATOPHBIE KPacKH, B OTIMYUE OT TEPMOUHJIMKATOPHBIX HAKJIEEK,
MOXHO HAHECTH Ha TIOBEPXHOCTH WM OJEMEHTHI  AJIEKTPOOOOPYIOBaHUS,
HEJIOCTYIHBIE JJII YCTAHOBKM TEPMOMHJMKATOPHBIX HAKIIEEK, HAIpUMEp, IpH
CJIO’)KHOM KOH(UTYpallMK WIK OTPAHUYECHHOM MPOCTPAHCTBE BHYTPHU AJICKTPUUECKHUX
U TKOB. Kpacku MOKHO HAaHECTH Ha MMOBEPXHOCTh KOHTPOJIUPYEMOTO dIIeMeHTa 0oJiee

TOHKHUM CJIOCM, B PC3YJIbTATC YCI'O BO3PACTACT CKOPOCTH Cpa6aTI>IBaHI/IiL

Pucynox 14. [Ipumep UCTIOTHEHUS! TEPMOUHIUKATOPHBIX KPACOK

TepMOUHUIUKATOPBl TMPUMEHSAIOTCS JUISI  KOHTPOJS TEIIOBOTO  pexuma
AIIEMEHTOB AJIEKTPOYCTAHOBOK.

TepMoOUHIUKATOPBl NPUMEHSIOTCS Uil OOHApY>KEHHUS M PErUCTpALMU
NEPETPEBOB 3JIEMEHTOB 3JIEKTPOOOOPYIOBAHUS WM BJIEKTPONPOBOAKH, B TEPBYIO
ouepe/b, BOJIU3U ANEKTPUIECKUX KOHTAKTOB, KOHTAKTHBIX COETMHEHUH.

TepMouHIUKATOPBI HE TPEOYIOT CIIEHUATIBEHOTO TEXHUYECKOTO OOCTYKUBAHHUS.
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3amuTe MOJJIEKAT  DJIEMEHTBl  JJEKTPOOOOpYAOBaHUSA, Uil  KOTOPBIX
HOPMAaTUBHO-TEXHUUYECKUMHU JOKYMEHTAMHU YCTAHOBJIEHbI HAUOOJIBIINE JOIYCTUMBIE
TEMIIEPATyphl HArPEBa, a TAKXKE JIEMEHTHI JIEKTPOOOOPYAOBAHNUS, IEPETPEB KOTOPHIX
MOKET MPUBECTH K aBapUU WJIM BO3TOPAHUIO (HE3aBUCUMO OT HAJIMYUS TPEOOBAHMIA
HOPMATHBHBIX JOKYMEHTOB).

TepMoMHAMKATOpPBl ~ HAHOCAT  HA  DJIEMEHTHl  3JEKTPOOOOpPYAOBaHUS,

IMOJICKAIMKUEC KOHTPOJIIO TCIINIOBOT'O COCTOSHUA.

Pucynox 15. [Ipumep ncnonap30BaHus] TEPMOMHANKATOPHBIX HAKJIEEK JJIs1 KOHTPOJIS
TEMIIEPATYpPbl KOHTAKTHBIX COCINHEHUN

[Topor cpabaTbiBaHUs TEPMOMHIMKATOPOB BEIOMPAETCS UCXOS U3 TpeOOBaHUI
HOPMATHUBHO  TEXHUYECKOM  JIOKYMEHTAalUMW JJIi  KOHKPETHOrO  DJIEMEHTa
AIIEKTPOOOOPYIOBaHUS, TEXHUYECKUX XapaKTEPUCTUK U  PEXHUMOB  pabOThI
AIEKTPOOOOPYTOBAHUS.

Tak kaKk TEPMOMHAMKATOPHI HE SBISIIOTCS BOCCTAHABIMBAEMBIMU HM3EIHSIMU,
MOCJIE PErucTpaluyd HMHU IeperpeBa cpadOTaBUIME TEPMOMHIAMKATOPHI MOJJIEKAT
3aMEHE Ha HOBBIE.

Heo0xoaumMo KOHTPOJIMPOBATh CPOK MCIIOJIB30BAHUS TEPMOMHANKATOPOB. [lpu
UCTEUYECHUU CpOKa HCMOJIb30BaHUS, TEPMOUHAMKATOPHl HEOOXOIMMO 3aMEHUTh Ha
HoBbI€. [locie 3aMeHbl cienaTh OTMETKY B JKypHAJIe.

TepMoUHIUKATOPBI SABJISIFOTCS HEBOCCTaHABIMBAEMbIMU u

HEPEMOHTONPUTOAHBIMU  H3AenusiMu  (mokpbiTusiMu).  [lpu  cpabarbiBaHuuU
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TCPMOHUHINKATOPA, €TI0 CIICAYCT YAAJINUTh U 3aMCHUTH Ha HOBOC U3CIINC (HOKpI)ITHe).
OKpaIIII/IBaHI/Ie TCPMOUHAUKATOPHBIX MCTOK B PC3YJIbTATC BOBI[GﬁCTBI’IfI TCMIICPATYPhI

HEoOpaTUMo.

Tepmocucremsl

TepmocucTeMbl MpeAHa3HAYEHBI I PAHHETO0 aBTOMATHYE€CKOT0 OOHAPY>KEeHUS
M0KapOOIAaCHbIX CUTYyallMi, BO3HHUKAIOIIMX BCIEACTBUE IIEPErpEBa SIJIEMEHTOB
AJIEKTPOYCTAHOBOK: KOHTAKTHBIX COCAMHEHUH, MPOBOAOB, Kabenei (B T.4. KOHIIEBOU
apMaTypbl) M IIWH, 3JICKTPUYECKHX amlapaTroB, BBOJHBIX PaCHpeIeIUTEIbHbIX
mKadoB, OMTOB C 3JIEKTPOOOOPYAOBAHUEM, HHOTO 3JIEKTPOOOOPYAOBAHUS M HX
AJIIEMEHTOB, TJIe BO3MOKHO MPEBBIIIEHUE TEMIIEPATypbl 000PYI0BAHUS B HEIITATHOM
pexuMe pabOThl UK TIPU MOSBIICHUU JeeKTa.

Cucrembl OCYHIECTBISIIOT HEMPEPBIBHBIN KOHTPOJIb TEMIIEPATYpbl HarpeBa C
CUTHaJM3aIued O MPEBBIIICHUH YCTAHOBJICHHBIX TTOPOTOB U nepenadei nHpopManuu
Ha MyJbT EHTPATU30BaHHOTO HAOIIOICHUS, T/I€ OCYIIECTBISCTCS IPUEM TPEBOKHBIX
U3BEIICHUN 00 OOHApYEHHBIX MEpEerpeBax C JIaTYUKOB, OTOOpakeHHe (MHIUKAIINSA)
COCTOSIHMSI I PETUCTPALIMs COOBITHIA.

TepmocucTemMamMu MOTYT OBITH 00OPYI0BaHBI JIEKTPOYCTAHOBKH, JJISI KOTOPBIX
HOPMATUBHBIMU JOKYMEHTAMH YCTaHOBJIEHBI HAUOOIbIIAs IOMyCTUMAs TEMIIepaTypa
HarpeBa, a TAaK)Ke AJEMEHTBI 3JIEKTPOOOOPYIOBAaHUS U 3JIEKTPOIPOBOJIKH, MEPErPEB

KOTOPBIX MOXKCT IIPUBCCTU K aBapUH UJIHM BO3IOpPaHHUIO.

Pucynox 16. [Ipumep cuctemsl, COCTOSAIIEH U3 TEPMOAKTUBUPYEMOM
ra3oBBIICISAIONICH HAKIIEUKHA U CIEHHATM3UPOBAHHOTO Ta30BOT0 JaTUYHKa
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B kadecTBe ycTpoiCTB OOHapyKeHMs MPEBBIICHUSI TEMIIEPATypPhbl B pa3HbIX
CUCTEMax MOTYT BBICTYNATh pa3IMuHbIe naTyuku. Hanpumep, TepMoakTUBHpyEeMbIe
ra3oBBIJICTSAIONINE HAKJICWKH, NPU HArpeBaHUM KOTOPBIX JO OIpeIeICHHON
TeMIEpaTyphl BBIJAEISAETCS CUTHAIBHBIN T'a3, yIaBIMBAaeMblid CIICUATU3UPOBAHHBIM
ra3oBbIM JIATYMKOM, MEPEIAIONIUM CUTHAJ O MEepPerpeBe Ha KOHTPOJIbHO-TIPUEMHOE
YCTPONCTBO; OECKOHTaKTHbIE HWH(ppaKpacHble NATYUKH, NATYUKH TEMIIEpaTyphl,
yCTaHaBIMBAEMbIE HEIMOCPEICTBEHHO Ha KOHTPOJUPYEMBbIH AJIIEMEHT

AIEKTPOOOOPYIOBaAHUS.

il o I " .
“ O CNEUMANU3NPOBAHHbBIV KOHTPOJIbHO-NMPUEMHOE
X FA30BbIN JATUMK YCTPOWCTBO

1. O6epHwTe HaKNENKN BOKPYr KOHTaKTOB
1 YCTaHOBWTE ra30Bbl AAaTYNK

gmi-‘ !ooo

70°C 100°C
3. BaBapwiHON cuTyaumu Haknenka sbigenaet

2. Tlpu HarpeBaHUM NHAVKATOPHbIE CUrHaNbHbIW a3, KOTOPbIN GUKCMpyeTca

MEeTKU Heo6pammo N3MEHAKT uBeT AaTynKom
Iar 1 Iar 2 IIar 3
I'azorenepupyromniue IIpu narpeBanuu Beie 50 — B aBapuiiHOM cuTyanuu, Koraa
HakJeliku, pasMmemieHHble Ha 90°C uMHAMKATOpHBIE METKH TeMIiepaTrypa MOJAHUMAETCS
CHJIOBBIX KOHTAaKTax, a TaK)ke HEOOpaTUMO MEHSIOT CBOM BBIIIE 100°C, HaKJIEHKa
CMOHTHUPOBAHHBIN ra3oBhIil IIBETa BBICIIICT  CUTHAJBbHBIM  Tas3,
JATYUK B DJIIEKTPOLIUTKE KOTOpPBI (PUKCHUPYETCS Ta30BBIM

JatyukoM. Jlatumk  mepemaer
CUTHaI TpeBOrM M / WIH
OTKJIFOYAET IUTaHUE

Pucynox 17. [TomaroBas cxema paboThl CUCTEMbI HEMTPEPHIBHOTO KOHTPOJIS
TEMIIEPATypPbl HA OCHOBE TEPMOAKTUBUPYEMOM ra30BbIACISIONICH HAKIICKH
Y CHENUAIIM3UPOBAHHOIO TaA30BOT0 JAaTYMKa

Kpome Toro, TepMocucTEMBI MOKHO MCTIOJIb30BATh KaK CHCTEMbl MOHUTOPHHTA
MO’KAPHON OMAaCHOCTHU 3JIEKTPOYCTAHOBOK, 3a CUET PaHHEro OOHAPYXEHHUS TOYEK
YPE3MEPHOr0 HArpeBa, 3a/J0Jr0 JI0 Hayaja TePMUUYECKON AECTPYKIUMU H3O0JSIUU B

MCCTAaX YCTAHOBKH OJATUYHKOB.
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Pucynox 18. [Ipumep cuctemMbl MHOTOKaHAJIBHOTO O€CKOHTAKTHOTO
TEMIIEPaTyPHOTO KOHTPOJISI HA OCHOBE O€CKOHTAKTHBIX MUPOMETPUUECKUX

JaTYNKOB

Crofxg ¢ cmcTemoi

S

Pucynoxk 19. [Ipumep MHTEMIEKTYa IbHONW CUCTEMBI KOHTPOJIS TEMIIEPATYPHI
BBICOKOBOJIBTHBIX KaOEJIbHBIX JIMHUWM Ha OCHOBE PacClpeAeICeHHOTO
JaTYuKa TEMIIEPaTypbl

Ten10BU3HOHHAS THATHOCTHKA

B ocHOBEe TEIIOBU3MOHHONM JMAarHOCTHUKU JIEKHUT TEIJIOBOM  METOJ
HEpa3pylIaomero KOHTPOJs, T.€. TEIJIOBU3UOHHBIE OOCIEIOBaHUS C IIEJIbIO
BBISIBJICHUS TI0’KAPOOIMACHBIX YYaCTKOB U Y3JIOB B JJIEKTPOOOOPYNOBAHUHU U

AIIEKTPOIIPOBOIKE.
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B kauectBEe TEXHMYECKOIO CpcacTBa TCILIOBU3HUOHHOM AUAarHOCTHUKHU
MMPUMCHACTCA TCIIJIOBU30P. TGHJIOBI/ISOp — 9TO OI'[TI/IKO-SJICKTpOHHBII\/'I HBMepHTCHBHBIﬁ

npudop, paboTaronuii B ”HPpaKpacHOM 00JaCTH EKTPOMAarHUTHOTO CIIEKTPA.

Pucynox 20. [Ipumep nmpoBeaeHUs TEMIIOBH3NOHHOTO KOHTPOJIS JIeKTpoIIKada

Kpatko MeTon TEmIoBU3MOHHOM JMArHOCTUKM TIOXapHOW Oe30macHOCTH
AKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYJOBAHMS MOYKHO OIHKCATh CIEIYIOIIMM OOPa3oM.
Kaxnplii 00beKT uMeeT Temneparypy, Ipu4eM B pa3HbIX TOYKax oHa pasHas. Kak
IIPABUJIO, OTKIIOHEHHUE TEMIIEpaTypbl B Ty WIM HHYIO CTOPOHY CBHJIETEIIBCTBYET O
KaKOW-TO HEOJHOPOIHOCTH, JieekTe. TernoBu30p Kak BUA€OKaMepa 0XBaThIBAET BCIO
naHopamy OOBEKTa, BBIBOJUT Ha JKpaH M (UKCUPYET B NaMSTH BECh CIEKTP €ro
TeMIiepaTyp, npeoOpa3dyss B TEpMOIrpaMMy, T.€. KapTHHKY TeMIIepaTyp, KOTOpas
HAallOMUHAET HeraTuB UBETHOM (ororpaduu, TA€ KaXAbIH OTTEHOK I[BETa
COOTBETCTBYET OIIPEAECIICHHON TEMIIEpATypE.

HeocnopumbiMu ~ mpeuMyliecTBaMH  TEIUIOBU3MOHHOTO  0OCIEOBaHUs
SBIISAIOTCA: OOBEKTHBHOCTh M TOYHOCTh IIOJy4ae€MbIX JAaHHBIX, O€30MacCHOCTb
(npumensiercsi ~ OECKOHTAKTHBI ~ MeTon), He  Tpedyerca  OTKIIOYEHHUE
AJIEKTPOOOOPYIOBaHUSI M NOJATOTOBKM pabodero wmecra. Ilpm »3TOM Meron
BBICOKOIIPOU3BOJUTEINIEH, K TOMY K€ OH JA€T BO3MOKHOCTh IIPAKTUYECKU MIHOBEHHO,
«C TIEPBOTO B3IJIS1a», YKa3aTh MECTO JAedeKTa, MpeaBapUTeIbHO ONPEIAENIUTh CTETIEHb
nepexktHoctd. Kpome 3TOro Meroa OTIMYAETCS HPOCTOTOM JOKYMEHTHMPOBAaHUS

ne(eKTOB U BO3MOKHOCTBIO onpeieieHus 1eeKToB Ha paHHel cTaauu pa3BuTus. OH
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IIO3BOJISICT C ,I[OCT&TO‘IHOP'I CTCIICHBIO TOYHOCTHU AUATHOCTHPOBATH COCTOJAHHUC HC
TOJIBKO OTKPBITBIX 3JICMCHTOB 3JI€KTpOO60py,Z[OBaHHSI, TaKUX KaK KOHTAaKTHBIC
COCAMHCHUA B SJICKTPUICCKHUX NIUTKAX U BBOJAHBIX MIUTAX, HO U COCTOSIHHUC PO3CTOK U
BI)IKJIIO‘I&TCJ'ICIZ, KOTOPBIC 3aKPBITBI KOPIIYCAMHU, a TAKIKC IJICKTPHUYCCKHUX IIPOBOAOK,

BBIIIOJIHCHHBIX Pa3JIMYHBIMHU croco0aMH.

:38.57

367

349

331
E313

29,4

F 276

258

239

22,1

20.28

Pucynok 21. [Ipumep TepMorpaMMbl KOHTAaKTHBIX COSTMHEHHM C TeMIIepaTypHOM
IKaJI0N

CyThb TEMJIOBU3MOHHON JUArHOCTUKH 3aKIIOYaeTCsi B OECKOHTAKTHOM
pEruCTpallii TEMIIEPATypHOTO TIOJII HA TOBEPXHOCTH OOBEKTa H3MEPUTEITHLHOM
arnmapaTypou, MOCTPOCHUM M aHaJIW3€ TEPMOrpaMM C HCHojb3oBaHueM OBM s
oOHapykeHHs U Kiaccudukanuu AepeKToB U NMpUuHATUS peenus. Hanuuue nedexra
MIPU TaKOM JUAarHOCTUKE XapaKTepU3yeTCs aHOMAIbHBIM MOBBIIIIEHUEM TEMIIEPATYPHI
B JIe(heKTHOM 30HE M0 CPAaBHEHUIO C UCITPABHBIMH O0JIACTIMHU.

YcnoBuss W TOpPANOK  NPOBEACHUS  TEIUIOBU3WMOHHOM  JUArHOCTUKHU
AKCILTYaTUPYEMOTO  3JIEKTPOOOOPYAOBaHUS O KWJIBIX M  OOIIECTBEHHBIX 3JaHUMN
YCTaHABIMBAIOT METOAMYECKHE pekoMmeHmanuu [6]. OHM  HampaBieHBl Ha
npodUIAKTUKY TIOKapHOM  O€30MacHOCTH  AJIEKTPOOOOPYAOBAHUS  KUJIBIX U
OOIIIECTBEHHBIX 3JaHUM W TIO3BOJISIIOT KOHTPOJIUPOBATH W OIICHWBATH COCTOSIHHE
MOKapHON OMACHOCTH 3JIEMEHTOB AJIEKTPOOOOPYI0BaHUS, KOTOPhIE paHEe HE MOTJIU
OBITH 00CJIEI0BAaHbI, TAKMX KaK: PO3ETKH, BHIKIIOYATEIHN U SJEKTPUUYECKUE TIPOBOIKU
BBITIOJTHEHHBIX Pa3JIMYHBIMU CIIOCOOAMHU, YTO SIBJISIETCS aKTyaJbHbIM MOMEHTOM B

o0Jiact o0ecreueHus oKapHOU 0€30MacHOCTH KIJIBIX U OOIIECTBEHHBIX 37aHUMN.
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[T=277°C]

Pucynox 22. [Ipumep oOHapyKeHUs MOKAPOOIMACHOTO pa3orpena 00JITOBOIO
KOHTAKTHOT'O COE€IMHEHHUS

C noMOLBI0 TEMIOBU3MOHHOW JHATHOCTUKU BBISBISIOTCA KOHKPETHBIE
nedeKkTHble MecTa, I/I€ 3a4acTyl0 JOCTATOYHO 3aTsHYyTh, 3aUUCTUTh, 3aMEHUTH
00JITOBOE COEAMHEHNE WIN NIEPEPACIPECIIUTh HATPY3Ky U JedeKT OyJeT yCTpaHEH.

JlommyckaeTcst UCIIOJIb30BaTh IPYTrUe METOAUKU TEIJIOBU3MOHHOM THarHOCTHKH,
ecind o0JacTh WX MPUMEHEHHUS COOTBETCTBYET 00JIACTH MPUMEHEHHSI HACTOSIIMX
METOIMYECKUX PEKOMEHIAIUH.

B kayecTBe KpuUTEpuEB OLEHKHU MOXApHON OE30MaCHOCTH 3IIEKTPUUYECKUX
U3  MOXET ObITh NPUHATO 3HAYCHHME TEMIIEpaTypbl WM TMPEBBIIICHUS
TEMIIEpaTypbl, YCTAHOBIEHHOE B CTaHAAapTax Ha KOHKpeTHoe m3nenue. Kpome Toro
KPUTEPUU OLEHKM TIOKapHOM OMAacHOCTH TPU TEIJIOBU3MOHHOM JHArHOCTUKE
NPUBEICHBI B METOJIUYECKUX pPeKoMeHaanusx [6].

JluarHocTuka 3JIEKTpOOOOPYIOBaHUS TEIUIOBBIM METOJOM HEpa3pyIaolero
KOHTPOJIS (TEIUIOBU3UOHHAS TMAarHOCTUKA) JOJKHA IPOBOAUTHCS OpUrasioi HE MEHee
2 yenoBek. Bece uneHbl Opuraapl JOKHBI ObITh aTTECTOBAHBI M0 TEIJIOBOMY METOY
HEpa3pylIaoIIero KOHTPOJsa. XO0Ts Obl OJJUH paOOTHUK JIOJKEH OBITh aTTECTOBAH HE
HUKe, yeM 1o I kBanupukalMoHHOMY YPOBHIO IO TEMJIOBOMY KOHTPOJIO B CUCTEME
Pocrexnanzopa.

JUiss mpoBeneHusT TEIUIOBU3MOHHOW JWMAarHOCTUKM MOTYT IIPUBIIEKATHCS
CTOPOHHHUE OPTaHU3aIMH, AKKPETUTOBAHHBIE B YCTAHOBJICHHOM MOPSJIKE HA TEMJIOBOU

METOJl Hepa3pyIaromero KOHTPOJISL.
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Ceprudaxar: 2200713EE3 1 D9GDFAYFAE | ASBOG2BAC 14167
Boazenen: CYTIPYHOBCKHIT AHATO/IHI MUXAIIOBITY
Tettcrnarrenesi© 15,12.202]1 mo 15.03.2023

Hecrpyrus: Anexcarap Himonaesmt - Y,
JenapTaMesT Hag30PHOH JeATELHOCTH H NPOQHIAKTHIECKOH paboTst
8(495)983-68-64

.




