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BBenenue

Honst 4wmcma moxapoB, mnpowuzomenqmux B Poccuiickot  @Denepanuu
OT AJIEKTPUUYECKUX U3JICJIUA U YCTPONCTB B 3JJaHUSIX U COOPYKEHUSIX, OT OOIIIEeTO Yyucia
MOKapOB B  3JIaHUAX U  COOPYXKEHUSX  OCTaeTcsi CTaOUJIbHO  BBICOKOM
u coctasisger 6onee 34 %.

HaubombIiee 4ucio moxkapoB OT 3JIEKTPOOOOPYIOBAHUS €KETOTHO MPOUCXOIUT
Ha O00BEKTAaX XWIOro cekropa. Mx ponsa cocraBisier nopsigka 74 % oT oOiero
KOJIMYECTBA MOXKAPOB IO JICKTPOTEXHUUECKUM MPUUHUHAM.

OcHOBHasi 4acTh MOTHOIIMX JIIOJEM Ha MOXKapax OT 3JIEKTPOOOOPYTI0BaHUS
INPUXOJUTCS HAa TOXKapbl B 3[IaHUSX U COOPYKEHUSX JKWIOro cekropa — 94,8%
OoT 00mIero uymciia MOTHOMMX Ha TOXKapaxX, BO3HHUKIIUX IO 3JICKTPOTEXHUYCCKUM
IPUYHHAM.

Cpenu BUJIOB OOBEKTOB KHJIOTO CEKTOpa HauOOJbIIee KOJIUYECTBO MOKAPOB
OT DJJICKTPOU3ACIUNA M YCTPOWCTB €XKEroJHO MPOUCXOAUT B OJHOKBAPTHPHBIX
U MHOTOKBAPTHUPHBIX JKWIBIX JIoMax U coctaBiasier okoio 43 % wu 33 %
COOTBETCTBEHHO.

B 3paHusix M COOpYXEHHUSX OOIIECTBEHHOTO HAa3HAUYECHUS JOJs TMO0XKapoB
OT DBJIEeKTpooOOpyJoBaHUs cocTaBwia Oonee 52 % oT oOiiero yucia MOXKapoB
Ha JJAHHBIX OOBEKTAX.

Jonsg wuucina moruOmmMx JIOJed Ha TMoXapax OT 3JIEKTPOOOOpYyTOBaHMS
B OOIIECTBEHHBIX 3daHUAX cocTaBmwia 19,0 % or oOmero uymcia moruOmux Ha
no>kapax Ha JJaHHBIX OOBEKTaxX.

Pacnipenenenust  3HayeHUM  mokaszaTened  OOCTAaHOBKM € TOXKapamu,
npousomeamumMu B Poccutickoit @enepannu B nepuoa 2016-2021 rogos B xKujioM
CEeKTOpPEe M 3JIaHUAX U COOPYKEHHUSX OOIIECTBEHHOTO Ha3HAYCHHS, MCTOYHUKOM
BO3HHKHOBEHHUS KOTOPBIX SIBJSUIOCH  AJIEKTPOOOOPYAOBaHHME, IO CyOBEeKTaMm

Poccuiickoit @enepanuu npecraBieHbl B Tadbaumax 1 u 2.



Tao6auna 1
Pacnpenenenue 3HaveHni nmoka3areJieid 00CTAHOBKHM € MOKapaMu,
npousowmeqmumu B Poccuiickoit @enepaunu B nepuosn 2016-2021 roxos

B JKHJIOM CEKTOpP€, HCTOYHUKOM BOSHUKHOBCHHUHA KOTOPLIX SABJIAJIO0CH

3JIEKTPo00Opya0BaHue, 1o cyobekTam Poccuiickoii @enepauun

Koa-Bo IMorudno Toas
PeiiTunr CyobekT PO no:xkapos, | Houas, % | Peiitunr CyobekT PO Jwoaei, o ’
ell. yeJl. ’
1 MockoBckast 00J1acTh 16 861 7,63 1 MockoBcKast 00J1aCThb 740 6,71
2 Pecrybmara 8 304 3,75 2 CBep/uToBCKas 061acTh 417 3,78
BamkopTocTtan
3 YensiGurckas 061acTh 6728 3,04 3 Pecnybmia 382 3,46
BamkoprocTan
4 Hpxytckas o06macTp 6 599 2,98 4 Hpkyrckas o6mactb 358 3,25
5 Jlenunrpazckas obnacts | 6 456 2,92 5 Jlennurpazckas 342 3,10
o0JsacTp
6 r. Mocksa 6 047 2,73 6 Kpacuosipckuii xpait 342 3,10
7 Kpachostpekuit kpai 6017 2,72 7 Hosocubupeias 297 2,69
o0nacTh
. . Huxeropoackas
8 Kpacnonapckuit kpait 5905 2,67 8 O6MACTE 275 2,49
9 CBepIoBCcKas 00J1acTh 5696 2,57 9 YensbOunckas 001acTh 272 2,47
10 Camapckast 0011acTh 5573 2,52 10 PocroBckas o6nacTb 256 2,32
11 PecnyOnuka Tarapcran 5400 2,44 11 Kpacnonapckuit kpait 244 2,21
12 HoBocubupckas o6macts 5301 2,40 12 TroMeHcKkas 001acTh 233 2,11
13 IIpumopckuii kpait 5164 2,33 13 [Tepmckuii kpait 232 2,10
14 Kemeposckas 00sacTp - 4945 223 14 KemepoBckas o61acth - 130 2,09
Kysbacc Kysb6acc
15 Hwxeropoackast 061acTb 4823 2,18 15 Camapckast 061acTh 221 2,00
16 Aunrtaiickuil kpait 4587 2,07 16 Pecniy6iinka Tarapcran 214 1,94
17 PocroBckas o06aacth 4329 1,96 17 CaparoBckas 061acTb 204 1,85
18 XabapoBckuit Kpait 3998 1,81 18 XabapoBckuit Kpan 200 1,81
Cpennee no
19 CaparoBckas 061acTb 3 864 1,75 cy0obekTam 195,8
Ypauabckoro @O
20 Boponesxckast 06acts 3819 1,73 19 TBepckas o0nacth 191 1,73
21 Tlepmckuii kpait 3750 1,69 20 Bosrorpazcias 185 1,68
o0nacTh
22 Bomnrorpanckas o6acts 3706 1,67 21 IIpumopckuii kpait 182 1,65
Cpennee no
23 OpenOyprckast 00s1acTh 3653 1,65 cy0beKkTam 179.,5
IIpuBoskckoro ®O
Cpennee no cyobekram N N
Ypaabckoro ®O 36323 22 AnTaiickuil kpait 173 1,57
24 r. Cankr-IlerepOypr 3623 1,64 23 Kuposckas o61acTb 173 1,57




KoJi-Bo

Tlorno.io

PeiiTunr Cyobext PO noxapos, | Joas, % | PeidTunr Cyobekt PO Jiojei, Il(:;ﬂ’
el qeJ1. °
Cpeanee no
25 TromeHckas 001aCTh 3459 1,56 cyobekTam 172,3
Cudupckoro ®O
Cpennee 1o cyobekram
Cubupcioro ®O 3424,6 24 Boponexckas o61acth 168 1,52
Cpeanee no cyobekram
MpuBokckoro DO 3397,2 25 OpenOyprckas 00sacTh 161 1,46
26 Omckast 00J1acTh 3130 1,41 26 Omckas 001acTh 156 1,41
27 Xantpl-Mancuiiciuit 3044 1,38 27 r. Mocksa 151 137
aBT. OKpyT - IOrpa
Cpennee mo cydobekTam Y amyprckas
HenTpaasnoro ®O 2 898,7 28 PecnyOnnka 145 1,32
28 Bnagumupckas o0nacth 2 687 1,21 29 Ilensenckas o6nacThb 142 1,29
Cpeanee no cyobexkram
Poccuiickoit 25949 30 Brnagumupckast 061acTh 142 1,29
Denepaunu
Cpennee mo
29 TBepckas 00J1acTb 2418 1,09 cyobekTam 138,4
HenTpaabHoro @O
Cpennee no cyobexram
10xH0ro DO 2282,1 31 Kypranckas obmacts 130 1,18
30 CTaBpONONBCKHit Kpait 2194 0,99 32 ApXaHreiLekas 130 1,18
o0nacTh
31 Kypranckas obnactb 2128 0,96 33 Bomnoroackas o6nactb 130 1,18
Cpennee no cydobekTam
32 HBanogBckas 001acTh 2126 0,96 Poccniickoii 129.,4
Denepanun
33 ITeH3zenckas o0acThb 2075 0,94 34 Hogroposckas oomactb 129 1,17
34 Kuposckas o6macts 2 057 0,93 35 Tamb6oBcKkas 0061aCcTh 127 1,15
35 VIbSHOBCKAs 061acTh 2046 0,92 36 Pecnyomuia Caxa 122 1,11
(AxyTtuns)
36 Yamyprckas Pecrrybnuka 2012 0,91 37 3abaiikabCKuii Kpai 121 1,10
37 3abalikanbCKuil Kpan 2 006 0,91 38 Pecniyonuka Bypsrust 121 1,10
Cpennee no cydobexkram Uysarckas
Cesepo-3anagnoro ®0O 1922,6 39 PecrryOnnka - UyBamms 19 1,08
38 TamboBcKast 06s1acTh 1918 0,87 40 r. Cankr-IlerepOypr 118 1,07
39 Pecntybmuica Caxa 1882 0,85 41 VIbsHOBCKas 061acTh 114 1,03
(Axytns)
40 JInnenkas o01acTh 1 807 0,82 42 Kamyxckast obmacts 112 1,02
Cpennee o
41 Tynbckast 061acTh 1801 0,81 cyobexkTam KOxkHOTO 110,8
L0]0)
42 Awmypckast 001acTh 1754 0,79 43 Psizanckast obnmacth 110 1,00
Cpeanee no
43 BpsiHCcKast o0nacTsb 1736 0,78 cyobexTram Cesepo- 101,1
3anagnoro ®O
Cpennee no cyonektam | 45, o 44 Tymbekas 061acT 100 | 091
JanbHeBocTounoro ®O
44 Benroponckas o6macts 1730 0,78 45 AcTpaxaHcKas 00JIacTh 100 0,91




KoJi-Bo

Tlorno.io

PeiiTunr Cyobext PO noxapos, | Joas, % | PeidTunr Cyobekt PO Jiojei, Il(:;ﬂ’
el qeJ1. °
Cpeanee no
45 ApxaHrenbckas 001aCTh 1714 0,77 cybnexram 86,9
JlaTbHEeBOCTOYHOIO
L]0
46 Pecrry6nuka Kpemv 1714 0,77 46 JInnerkas 061acThb 86 0,78
47 Pecniyoniuka Bypsitus 1702 0,77 47 AmMypckas 067acTb 85 0,77
43 MypMmascKas 061acTS 1 668 0,75 43 Xantel-MancHickui 82 0,74
aBT. OKpyT - FOrpa
49 Bomorojckas o61acTts 1 664 0,75 49 Benroponckas 00nacTb 81 0,73
50 Hysamexas Pecriyomika 1636 0,74 50 CTaBpOTOBCKHii Kpaii 80 0,73
- UyBamus
51 Ps3anckas obmactp 1519 0,69 51 Kypckas obmacts 80 0,73
52 SIpocnaBckas 001acTh 1491 0,67 52 Pecry6muka Mopaosus 79 0,72
53 Kanysxckas o6macthb 1472 0,67 53 WBaHoBckast 001aCTh 78 0,71
54 AcTtpaxaHckasi 001acTb 1 468 0,66 54 Bpsiackas obnacTb 77 0,70
55 Kypckas ob6macts 1435 0,65 55 Pecrrybnuka Kpeim 77 0,70
56 Tomckas o0macTh 1422 0,64 56 Pecny6muka Komu 74 0,67
57 Hogsroposckas o6macts 1414 0,64 57 OpioBckast 0651aCTh 72 0,65
58 Pecny6sinka Mopaosus 1362 0,62 58 Pecniy6nuka Kapenus 70 0,63
59 Pecny6nuka [larecran 1330 0,60 59 IckoBckas obnacTb 69 0,63
60 Pecny6immka Kapenus 1307 0,59 60 SpocnaBckas 06macTb 69 0,63
61 CMmoneHckas 001acTh 1305 0,59 61 Tomckas o0acTh 67 0,61
62 Pecry6nuka Xakacus 1226 0,55 62 CMoneHckas 001acTh 63 0,57
63 IIckoBckas 006aacTh 1204 0,54 63 Pecny6iinka Xakacus 60 0,54
64 Pecniyonnka Komu 1149 0,52 64 PecrryGnuka Mapwuii On 52 0,47
65 UYeuenckas PecyOmuka 1103 0,50 65 KocTpomckas obmacth 45 0,41
66 CaxanuHcKas 001acTh 1 088 0,49 66 CaxanuHcKas 001acTh 43 0,39
67 OpioBcKas 06MacTh 1051 0,47 67 #Amano-Heneui asr. 41 0,37
OKpyT
68 Pecrry6nuka Mapuit On 1 006 0,45 68 Pecniyonuka Jlarectan 31 0,28
69 KocTpoMckas o61acTh 954 0,43 69 Kamunuurpazcras 28 0,25
00nacTh
Cpennee mo cydobekTam
CesBepo-KaBka3sckoro 899,3 70 Kamuarckwii kpait 27 0,24
(0]0)
70 Kamnunrpanckas 871 0,39 71 Egpetickas aBT. 001acTh 25 0,23
00J1acTh
71 Kabapmuo-bankapexas 771 0,35 72 Pecrry6uka Thia 23 0,21
PecnyGimka
o Cpeanee no
72 #mano-Heueukwuii asr. 739 0,33 cyobextam CeBepo- 20,4

OKpYT

Kaska3ckoro @O




Koa-Bo IMoruo.ao Toas
PeiiTunr CyobekT PO noxapos, | Joas, % | PeidTunr Cyobekt PO Jiojei, % ’
ell. qeJl. ’
73 Pecnry6nuka TriBa 569 0,26 73 MypmaHcKast 00J1acTh 20 0,18
74 Kamuarckuii kpait 514 0,23 74 Maraganckas 001aCTh 20 0,18
75 PecnyGiinka Anpires 500 0,23 75 Pecny6nuka Antaii 17 0,15
Ka6apnuno-
76 Empetickas aBT. 00macTpb 495 0,22 76 Bbankapckas 16 0,15
PecnyGiinka
77 PecniyOnnka Anrait 450 0,20 77 r. CeBacTomnob 12 0,11
78 Pecnyomixa Cesepras 435 0,20 78 Pecrry6mka Azsirest 10 0,09
Ocetus - Ananust
79 MaramaHckast 00JIacTb 406 0,18 79 UyKOTCKHI aBT. OKPYT 10 0,09
80 r. CeBacTomnoib 367 0,17 80 UYeuenckas Pecrrybmmka 6 0,05
81 PecnyOnuka Marymerns 283 0,13 81 Pecry6muica 5 0,05
WHrymerus
82 Pecrry6nuka KanMbikus 268 0,12 82 Pecry6mixa Cepephas 4 0,04
Ocertusd - AnaHus
83 Kapatacso-Hepieccias 179 0,08 83 Pecrry6amka Kanumbikns 2 0,02
PecniyOnuka
84 Heneuxwuii aBT. okpyT 79 0,04 84 Heneuxuii aBT. OkpyT 2 0,02
85 UyKOTCKUI aBT. OKPYT 75 0,03 85 Kapauaeso-epxecexan 1 0,01
PecnyGimka
Tao6auma 2
Pacnpenesnenue 3HaueHnH MoKa3areJieid 00CTAHOBKH € MOKapaMu,
npousomenmumu B Poccuiickoit ®enepaunu B nepuoja 2016-2021 rogos
B 31aHUAX, COOPYKCHUAX 0011IECTBEHHOI' 0 Ha3HaA4YeHUd,
HCTOYHHKOM BO3ZHUKHOBCHHUSA KOTOPLIX ABJIAJIOCH 3.11eKTp0060pyI10BaHne,
1o cyosexkram Poccuiickoin Peaepauun
Koa-Bo Toas orudao Toas
PeiiTunr Cyo0bekt PO NMOKApOB, Y > | PediTuHT Cy0bekt PO JKo1ei, Y ’
efl. ’ qeJ. ’
1 r. Mocksa 1 684 8,99 1 r. Mocksa 12 14,12
2 MockoBckas 001acTh 896 4,78 2 MockoBckas 00J1acTh 10 11,76
3 r. Carkt-IlerepOypr 728 3,89 3 IIpumopckuit kpait 7 8,24
4 Kpacnomapckwii kpaif 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecny6iinka bamkoprocran 561 3,00 5 Upxyrckas obmactb 5 5,88
6 KpacHosipckuit xpait 545 2,91 6 Owmckast 061acTh 5 5,88
7 Hpkyrckas o6mactb 545 2,91 7 AcTpaxaHcKas 00JIacTh 4 4,71
8 [Tpumopckuii kpait 520 2,78 8 Smano-Henenkuit apr. 3 3,53
OKpyT
9 YensOnHcKas 001acTh 509 2,72 9 Pecny6mmka TeiBa 3 3,53




Koi-Bo

ITorno.io

PeiiTuHr CyobexT PD M0KAPOB, Il(:;ﬂ’ PeiiTunr CyobexT PD JIopeit, Il(:;ﬂ’
e, ° qeJl. °
10 XabapoBckuil Kpan 502 2,68 10 Kpacnosipckuii kpait 2 2,35
11 Hosocubupckas odmacts 442 2,36 11 YensOunckast 001acThb 2 2,35
12 Camapckast 061acTh 399 2,13 12 HoBocubupckas 06acth 2 2,35
13 PocroBckas 061acThb 367 1,96 13 PocroBckas 06acThb 2 2,35
14 Pecny6nuka Tatapcran 343 1,83 14 CapatoBckas 00macTb 2 2,35
15 Xawre-Mancuiickuii asr. 314 1,68 15 Hwuxeropozckas o6mactb 2 2,35
okpyT - Orpa
Cpennee no cyobekTam
16 CapatoBckas 00JacThb 309 1,65 Cubuperoro O 1,8
17 Omckag 001acThb 294 1,57 Cpennee no cy6nexram 1,6
HenTpasbHoro @O
18 Hwuxeropopckast 001acts 292 1,56 16 Pecnyomuia 1 1,18
Bamkoprocran
19 Kemeposcias obnacts, - 291 1,55 17 XabapoBckuit kpait 1 1,18
Kysbacc
20 Bonrorpazckas o01acTb 283 1,51 18 Camapckas 00s1acTb 1 1,18
Cpennee 1o cyobexkTam
Cubupcxoro O 281,7 19 Bonrorpanckas obnacts 1 1,18
21 Anralickuil kpait 270 1,44 20 Anraiickuil kpait 1 1,18
22 Ilepmckuit kpait 269 1,44 21 Ilepmckuii kpait 1 1,18
Cpennee mo cydobeKkTam 263.0 Cpennee mo cydobeKkTam 1.0
Ypaabckoro @O i Ypaabckoro ®O >
23 Boponexckas 061acTh 260 1,39 22 Boponexckas 061acTh 1 1,18
Cpennee o cyobexkTam 2542 Cpennee o cydobexkTam 1.0
Hentpansuoro ®O ’ I0:xHo0ro ®O i
24 TromeHckas 061acTh 242 1,29 Cpennee H[? qum)eKTaM 1,0
25 Pecniyoninka Kpbim 241 1,29 23 CBepasioBcKas 00J1acTh 1 1,18
Cpennee o cyobekram
Tpusoaxcroro GO 230,3 24 AmMypckas o0iacth 1 1,18
26 Pecniy6onuka Caxa (Axytuns) 228 1,22 25 TBepckast 00macTsb 1 1,18
Cpennee 1o cyobekTam
10sxH0r0 PO 222,6 26 Bomoroackas 00macTh 1 1,18
Cpennee no cyobexkram P® 2189 27 VYabsHOBCKas 007aCTh 1 1,18
27 Caep/utoBcKasi 001acTh 216 1,15 28 Benroposckas o6nacTb 1 1,18
28 PecnyOnuka Jlarectan 211 1,13 29 Tam6o0BcKas 00J1acTh 1 1,18
29 CraBpononabCKui Kpai 210 1,12 30 Ps3aHcKkas oOnacTp 1 1,18
30 Openbyprckas o6macTh 207 L,11 31 Pecnry6muka Komu 1 1,18
31 3abaiKkabCKuUi Kpai 190 1,01 32 Koctpomckast 06macThb 1 1,18
Cpennee no cy6nexram 186,4 33 r. CeBacTonoib 1 1,18
JanbueBoctounoro ®O
32 ApxaHrenbckas 00JIaCTh 185 0,99 34 Pecny6nnka Uarymerus 1 1,18
33 SAmano-Henerkuit aBT. OKpyT 182 0,97 Cpemuee no cybnexram 0,8

JlanbHeBocTOUHOTO DO
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Kou-Bo Toas IHorudmao Toas
PeiiTunr Cyobext P® MOKAPOB, % > | PefATHHT Cyobext PD Jojei, % ’
e, ° qeJ. °
34 Tomcxas 061acTh 180 0,96 Cpemice no cybnexram 0,6
Cesepo-3anagnoro @O
CpenHee o cyobektam
35 Jlenunrpaackas 00J1acTh 177 0,95 TpuBokckoro ®O 0,6
Cpennee o cyobekTam
36 Amypckas 005acThb 171 0,91 CeBepo-KaBka3ckoro 0,1
DO
CpenHee 1o cyobekTam N .
Cesepo-3anaanoro ®O 165,0 35 Kpacnomapckuii kpait 0 0
37 AcTtpaxaHckas 0671acTh 159 0,85 36 Pecnybnuka Tatapctan 0 0
38 Teepexas 06IACT 154 082 | 37 | Xawre-Mancuiickuit apt. 0 0
okpyT - FOrpa
Kemepogsckast o6sacts -
39 Pecniy6inka Bypsitus 154 0,82 38 Kys6ace 0 0
40 Kuposckas ob6macts 153 0,82 39 TromeHcKkast 00acTh 0 0
41 Yamyprckas Pecrybmmka 152 0,81 40 Pecniy6immka Kpem 0 0
42 Bonoroackas o6nactsb 147 0,79 41 Pecyoimxa Caxa 0 0
(Axytns)
43 Bragumupckas 0651acTb 147 0,79 42 Pecny6nuka Jlarectan 0 0
44 SIpocnaBckas 001acTh 147 0,79 43 CTaBponoabCKUH Kpait 0 0
45 MypmaHckast 00JIaCTbh 146 0,78 44 Openbyprckas 0o61acTh 0 0
46 BpstaCcKas obmacts 139 0,74 45 3abaiikanbckuit Kpan 0 0
47 YapstHOBCKas 0067acTh 138 0,74 46 ApxaHrenbckas 00JIacTh 0 0
48 Tlensenckas 061acTh 135 0,72 47 Tomckas 00sacTh 0 0
49 Benroposnckas 06acTb 134 0,72 48 Jlenunrpasnckast o0nacTb 0 0
50 Yeuenckas Pecriybmmka 127 0,68 49 Kuposckas obmacts 0 0
51 CaxanmHcKas 001acTh 124 0,66 50 Pecniy6imka Bypsitus
52 TamboBckas 06macTh 124 0,66 51 Y amyprckas Pecrry6mmka 0 0
53 Ps3anckas o6iacthb 118 0,63 52 Bnagumupckast 061acTh 0 0
54 Hysamcias Pecry6uica - 116 0,62 53 MypMascKas 061acTs 0 0
UyBamus
55 Tynbckas o0macTb 115 0,61 54 Spocnasckast 00acTb 0 0
56 Kypranckas obmacts 114 0,61 55 BpstaCcKas obmacTh 0 0
Cpennee o cyobekram
Cenepo-Kapkasckoro ®O 1094 56 Ilen3enckas 061acTh 0 0
57 Pecny6nmka Kapenms 107 0,57 57 Yeuenckas Pecrybmika 0 0
58 Pecny6iinka Xaxacus 105 0,56 58 CaxanuHckast 001acTh 0 0
59 Jimenkas oGmacts 103 | 055 | so | ‘lypawekaiPecnybmua- o, 0
Uysamus
60 Pecrry6mmka Komu 101 0,54 60 Tynbckast o0nactb 0 0
61 OpnoBckast 001acTh 98 0,52 61 Kypranckas obmactsb 0 0
62 Pecniy6iinka TriBa 97 0,52 62 Pecny6mmka Kapenns 0 0
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Kou-Bo Toas IHorudmao Toas
PeiiTuHr CyobexT PD M0KAPOB, % > | PefATHHT Cyobext PD Jojei, % ’
e, ° qeJ. °
63 CMmoreHCKas 001acTh 96 0,51 63 Pecny6imka Xakacus 0 0
64 Kabapuuro-bankapexas 96 0,51 64 JIumnenkas o61acThb 0 0
PecnyGiinka
65 WBaHoBCKas 0671aCTh 96 0,51 65 OpiioBckast 0671aCTh 0 0
66 Kocrpomckas obnactb 96 0,51 66 CMmorneHckas o61acTh 0 0
67 Kypekas 061acTs 94 0,50 67 Kabapmuno-banxapexas 0 0
PecnyGiinka
68 Kanunuarpanckas o6nacts 92 0,49 68 HBanosckas obsacts 0 0
69 Pecrryomiia Cesepras 80 0,43 69 Kypckas 061acTh 0 0
Ocetus - Ananust
70 Pecrry6mka Mapwit D11 76 0,41 70 Kamunurpanckas 0 0
o0JacTp
71 Kanyxckast 001acth 75 0,40 71 Pecrryomiia Cesepras 0 0
Ocerust - Ananus
72 Pecrry6muka MopaoBus 74 0,40 72 Pecrry6muka Mapwii O 0 0
73 r. CeBacTomnomnb 66 0,35 73 Kanysxckast obactb 0 0
74 Hogropojckas o6nactb 62 0,33 74 Pecny6muka Moposust 0 0
75 Kamuarcknii xpait 58 0,31 75 Hosropozckast o6macts 0 0
76 IIckoBckas obmacts 54 0,29 76 Kamuarckuit xpait 0 0
77 Pecrrybnuka Anraii 48 0,26 77 ITckoBckas obacTh 0 0
78 PecniyOnuka Anpires 44 0,23 78 PecniyGinka Anraii 0 0
79 Marananckas 00J1acTh 44 0,23 79 PecnyOnnka Anpirest 0 0
80 EBpetickas aBT. 00J1aCTB 41 0,22 80 Maramanckas o61acTs 0 0
81 Pecny6nmka Uarymerns 31 0,17 81 EBpetickas aBT. 00J1aCTh 0 0
82 Pecny6iinka KanMpixus 22 0,12 82 Pecny6ninka KanMeikus 0 0
83 UyKOTCKUU aBT. OKPYT 18 0,10 83 YyKOTCKUH aBT. OKPYT 0 0
84 Heneuxuii aBT. okpyr 16 0,09 84 Heneuxuii aBT. OkpyT 0 0
85 KapauaeBo-Yepkecckas 1 0.06 85 KapauaeBo-Yepkecckas 0 0
PecnyGimka PecnyGimka

C y4eToM HMHTEHCUBHOI'O POCTa SHEPrOBOOPYKEHHOCTU HACEJICHUS, KUJIbIX U
OOIIIECTBEHHBIX 3/IaHUI, TEHACHIIHS 110 KOJIMYECTBY «AJIEKTPOTEXHUUYECKUX) MOKAPOB,
OYEBHJIHO, COXPAHUTCS TPH CYIICCTBYIOIIEM TOJOKCHHUH TMOXKAPHOU MPOPUITAKTUKH
3IEKTPOYCTAHOBOK.

B Hacrosimee BpeMs CIOXKWJIACh CHUTyallMs, KOT/Aa 3JIEKTPOOOOPYIOBaHHUE IO

OoJbIIIel YacTH HUKEM He 0OCITY)KUBACTCS M HE KOHTPOJIMPYETCS C TOUKH 3PEHHS €ro

NOXKAapHOM  NpOoUIAKTHKU. DJIEKTPUKHM Ha  OOBEKTax 3aHUMAIOTCA  €ro

O6CJIy>KI/IBaHI/ICM WK PCMOHTOM, KOr'Ja 4YTO-TO BBIXOIHUT H3 CTPO:. B »Toit CBi3H,
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OIHMM M3 OCHOBHBIX BOIIPOCOB SBISIETCS OpraHM3alus CHCTEMATHYECKOU
NPO(HUIAKTUKY MOKAPOB OT JIEKTPOOOOPYJOBAHUS KUIBIX U OOIIECTBEHHBIX 3/1aHUM
C IPUMEHEHUEM TEXHUYECKHX CPENICTB.

B cootBercTBuM co cTarbel 4 TexHnueckoro periaMmeHTa TaMOKEHHOTO COr03a
«O 0Oe3omacHOCTH  HU3KOBOJbTHOrO obopyaoBanusi» (TP TC 004/2011),
HU3KOBOJIbTHOE 00OPYZOBAHUE JIOJKHO OBITH pa3pabOTaHO M M3rOTOBJIEHO TaKUM
00pa3om, 4TOOBI NP MPUMEHEHUU €T0 MO0 HA3HAUYCHUIO U BBIMOJHEHUHN TPEOOBAHUI
K  MOHTaxy, OKCIulyaTalMu  (MCIOJb30BaHUIO),  XPAaHEHUIO,  IEPEBO3KE
(TpaHCIIOPTUPOBAHUIO) M TEXHUYECKOMY OOCIYXMBAaHUIO 3TO 000pYyIOBaHUE
o0ecneunBano: OTCYTCTBHE HEIOIYCTUMOTO PUCKAa BO3HMKHOBEHMS MOBBIIIEHHBIX
TEeMIlepaTyp, IYrOBbIX pa3psioB WIA H3IYyYEHUH, KOTOpbIE MOILYT HPUBECTH
K IOSIBJIEHUIO OINACHOCTEH, OTCYTCTBHE HEAOIYCTUMOIO PHCKa IpPH MEperpysKax,
aBapUIHBIX PEKUMaX M OTKAa3aX, BbI3BIBAEMBIX BIIMSHHUEM BHEIIHUX U BHYTPEHHHUX
BO3JICHCTBYIOIMX  (akTopoB. Takke B  JAHHOM  CTarbe  ONpPENAEIIEHO,
4YTO HU3KOBOJIbTHOE 000PYOBAHKE JOKHO ObITh pa3paboTaHO U U3TOTOBJIEHO TAKUM
oOpa3oM, YTOOBI OHO HE SBISJIOCH HCTOYHHUKOM BO3HUKHOBEHHMS IOXapa
B HOPMAJIbHBIX U aBaPUMHBIX YCIOBUSAX PAOOTHI.

B  OonbliuHCTBE  cioydaeB, IIOCJIE€  MOHTaxa, dJEKTPOOOOpYAOBaHHE
HE TmojJBepraercss NpoPUIAKTUYECKMM OCMOTpaM, TEXHHYECKOMY KOHTPOJIIO,
OOCITY)KMBaHUI0O M  PEMOHTHO-IIPEAYNPEAUTENbHBIM  MeponpusaTusM.  OJHaKo
CO BPEMEHEM C HUM MPOUCXOJAT OTPULATENbHBIE U3BMEHEHUS. Y Xy AILIEHUE COCTOSHUS
AJIEKTPOOOOPYIOBAaHUS ~ NPUBOAUT K  HEPALMOHAIBHOMY  HCIOJB30BaHUIO
ANEKTPUYECKOM SHEPIMH M TOBBIIIEHUIO YPOBHS IMOXApHOW OMACHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CUCTEMATU3UPOBAHHOTO HAOJIIOICHUSI.

B cootBercTBUM ¢ DenepanbHbiM 3akoHOM OoT 21 nekalps 1994 r. Ne 69-03
«O moxapHOil 0Oe30macHOCTHW», MNPOPMIAKTHKA TI0)KAapOB — COBOKYITHOCTb
IPEBEHTUBHBIX MEP, HAMPABIECHHBIX Ha UCKIIOUYEHHUE BO3MOKHOCTH BO3HUKHOBEHUS
I10’KapOB ¥ OTPAaHUYEHHE UX MOCIIEICTBUM.

[Tox cucremoill MpopUIAKTUKH TOXKAPHOM OMACHOCTU 3JIEKTPOOOOPYAOBAHMS
KWIbBIX U OOLIECTBEHHBIX 3JaHUIl TIOHUMAIOTCA PETYJSIPHBIE, BBIIOJIHSAEMBIE
10 33JJaHHOM MporpaMmMe HaOJII0ICHUS 32 SKCIUTYaTUPYEMbIM 3JIEKTPOOOOPYAOBAHUEM,
MO3BOJISAIONINE OMpeNesTh ero (HaKTUYECKOe COCTOSHHE, MPOUCXOMAIINE B HEM

IIPOUECCChI 151 IIPOTrHO3UPOBATH HU3MCHCHHC COCTOAHUA


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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MOJT BIMSIHUEM Pa3audHbIX (hakTopoB. Takue HaOMIOIEHUS HEOOXOIUMEI, B MEPBYIO
ouepesb, IS JIEKTPOOOOPYI0BaHUS OOBEKTOB C MACCOBBIM MTPEOBIBAHUEM JIFOJIEH.

[ToxapHasi 6€30MacHOCTh OOBEKTOB PA3IMYHOTO HA3HAYCHUS B 3HAUUTEIIHHOU
CTENEHU OIpPEACNAeTCS COCTOSIHUEM SKCIUIyaTUPYEMOI'O 3JIEKTPOOOOPY10BaHUS
U DJIEKTPOYCTAaHOBOK.

OCHOBHBIM  HampaBlieHHEM B  OOECMEYEHUH TMOXKApPHOW Oe30macHOCTH
IKCIUTYaTUPYEMOTO DJIEKTPOOOOPYIOBAHUS SBISICTCI MAaKCUMaJIbHO BO3MOXKHOE
CHIDKEHHME BEpPOSTHOCTU BO3HMKHOBEHHSI TMOXKapa OT 3JIEKTPOYCTAaHOBOK B IIEJIOM
U OT OT/ICNIbHBIX JIEKTPUUECKUX U3CITUA.

TaMm, re ecTb KOHTAaKTHbIE COEAUHEHHUSI B DJIEKTPOCETSIX, MPOLECC OKUCICHUS
METANIMYECKUX TOBEPXHOCTEH DIIEKTPOKOHTAKTOB U  TOSBICHUS  JePEKTOB
HEMpEpbIBEH. be3 JT0CTaTOYHOW TEXHUYECKOM OCHAIIEHHOCTH W MOJATOTOBIEHHOTO
nepcoHana B OOJBIIMHCTBE CIy4aeB HEUCIPABHOCTU DJIEKTPOOOOPYIOBAHUSI MOMKHO
O0OHapYyXUTh TOJBKO MO XapaKTEPHOMY 3amaxy WUIu OOYIJIEHHOW 3JIEKTPOU3OJISIIIH,
YTO XapaKTEPHO ISl aBApUMHBIX J1e(PEKTOB YK€ Ha MOKAPOOIACHON CTaHH.

BosaukHoBeHrE NePEKTOB SIEKTPUUYCCKUX IEMEH M AIEKTPOOOOPYIOBAHUS —
ATO €CTECTBEHHBIM MPOIECC, K KOTOPOMY HEOOXOAMMO ObITh TOTOBBIMH M KOTOPOE
HE0OXO0IMMO MIPEAYNPEKIaTh 3a01arOBPEMEHHO.

B nacrosiee BpeMsi OSIBUIMCh HOBbIE TEXHUUYECKHE CPEICTBA, MO3BOJISIOIINE
BBIBECTH  MPOQUIAKTUKY TIOKApOB  OT  JJIEKTPOOOOPYAOBAHMS B  JKHIIBIX
¥ OOIIIECTBEHHBIX 3/IaHUSIX HAa HOBBIN YPOBEHbD.

K 00cimyXHBaHUIO 3JIEKTPOYCTAHOBOK JIOIMYCKAIOTCS KBaJU(ULIUPOBAHHBIE
CIICHIMAIUCTBI, HUMEWIIME Tpynny 1Mo a3jekTpode3onacHoctu He Huxe I,
MOJTBEPKICHHYIO COOTBETCTBYIOIIUM YAOCTOBEPEHUEM.

OO6cnenoBanue  AJIEKTPOYCTAHOBOK — JOJDKHO — MPOU3BOIUTHCS  COBMECTHO
C  KBaIM(UIMPOBAHHBIM  TEPCOHAIOM  DJIEKTPOTEXHUYECKOTO  XO3SICTBA,

OTBETCTBEHHBIM 32 00CTYKHUBaHUE 3JIEKTPOOOOPYAOBAHUS 3/IaHUS.
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1. ObaacTh NpUMeHeHust

Hacrosimue MeTtonuueckre peKoOMEHAAIMU ONpPENessaoT oOlIue MOJ0KEHUS
[0 OpraHu3alMM NPOQUIAKTHKU I0XKAPOB OT 3JIEKTPOOOOPYNOBAaHUS B IKHIIBIX
U OOIIECTBEHHBIX 3JJaHUSX C IPUMEHEHUEM TEXHUYECKUX CPEICTB.

Hacrosmue METOIUYECKUE pEeKOMeHAanuu IpeAHa3HAYCHBI
JUIsL MCHOJIHUTEIBHBIX OpraHoB cyObekToB Poccuiickoii ®enepainuu, oOpraHos
MECTHOTO CaMOYIIpaBJE€HUS, OpraHU3aluid MO peaju3aluy MOJHOMOYMI B 00nacTu
HOKapHOM 0€30IIaCHOCTH, a TaKXe COOCTBEHHUKOB (apeHAaTOpOB) >KUJIBIX JTOMOB
(kBapTHD).

OCHOBHBIMH 3aJladyaMHM HCTIOJIHUTEJIbHBIX OpPraHoB CyOBEKTOB Poccuiickoi
denepanum, OpraHoOB MECTHOT'O CaMOyIIpaBJICHNUs, OpraHH3alnu,
N0 MNPOPUIAKTUKE IMOXKAPOB B KHUIbE, SBISAIOTCS OOyYE€HHE HACEIEHHUs Mepam
HOKapHOM O€30IIaCHOCTH, OCHOBaM I0XapoOe30MacHOr0 IOBEACHMS, a TaKKe
UH(GOPMUPOBAHNE HACEJIEHUS O Mepax MOKapHOH 0E30MaCHOCTH.

Hactosmme wMeroauueckue pEeKOMEHJAMU MOTYT OBITb  MPUMEHEHBI
cOOCTBEHHHKAaMU JOMOB (KBapTUp) U apeHAATOpaMu NOMEIIECHHH ISl IPOBEICHUS
CaMOCTOATENIbHOM TEPBUYHOW OLEHKH COCTOSHUSL TMOKapHOM 0e30IacHOCTH
AKCIUTYyaTUPYEMOT0 JIEKTPOOOOPYAOBAHUS.

B nHactosmux Meroauyeckux peKoMeHAAuUsAX N0/ TEXHUYECKUMU CPEACTBAMU
npoUIaKTUKK TOKapOB MOHMMAIOTCS ammaparbl 3allUThl JEKTPUUYECKHUX IIeTei,
TEIUTIOBU3MOHHAS TNAarHOCTHKA, TEPMOUHANKATOPBI U TEPMOCHCTEMBI.

Hacrosmue MeTonnyeckue peEKOMEHIAIMU HE SBIIOTCA PYKOBOJCTBOM
II0 IPOEKTUPOBAHHUIO JJIEKTPOYCTAHOBOK 3JaHMM W  MOHTaXy amnmnaparoB
IEKTPUYECKON 3aLIUTHI U IPYTUX TEXHUYECKUX CPEJICTB.

[IpoekTHpOBaHUE U MOHTAX DJIEKTPOYCTAHOBOK 3IaHUU JOJDKEH MPOBOIUTHCA
B COOTBETCTBUU C JEHUCTBYIOIIMMY HOPMATUBHBIMHU JOKYMEHTAMH.

Hacrosmue wmeTonuueckue peKOMEHAALMU HE SBISIOTCS HOPMAaTUBHBIM

AJOKYMCHTOM.
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2. OcHOBHBIE YJIEKTPOTEXHUYECKHE MPUYNHBI M10KapOB
OT 3JIEKTPO00OPYI0BAHMS

[ToxxapHass 0€30MacCHOCTh OOBEKTOB PA3IMYHOIO HA3HAYECHMS, B TOM YHCIIE
KHWIBIX H OOIIECTBEHHBIX 3JaHU B 3HAYUTEIBHOM CTENEHU ONpPEeIsIeTCs
COCTOSTHHEM JKCILTyaTHUPYEMOTO 3JIEKTPOOOOPYIOBAHHMSI U AJIEKTPOYCTAHOBOK.

3HaHHWE TEXHUYECKUX MPUYUH TMOXKAPOB OT 3JIEKTPOYCTAaHOBOK IO3BOJIIET
opraHu3oBaTh YOPEKTUBHYIO CUCTEMY MOKAPHO-TPOPUTAKTUYECKIX MEPOTIPUATHIA.

K mpuunHaM mokapoB JIEKTPOTEXHUUIECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMbIKaHHE;

- Ieperpy3Ka IEKTPUICCKHUX IETeH;

- 0OJIBIIIOE IEPEXOTHOE CONPOTUBIICHHUE;

- HCKpEHUE;

- DJIEKTpUYECKas AyTa,

- IEPEHANPSKEHHUE PICKTPUUECKON CETH.

Kpome Toro, HE0OXOAMMO YUYUTHIBATh, YTO MEPECHANPSIKCHHUE AICKTPUICCKON
CeTH, OOJIBIIOE NEPEXOJHOE COMPOTHUBICHHWE U TEperpy3ka LEMU MOKET IMPUBECTU
K KOPOTKOMY 3aMBbIKaHUIO, BO3HUKHOBEHHUIO JJIEKTPUYECKOW IyTW, U HA0O0OpOT,
KOPOTKOE€ 3aMbIKaHWE MOXXET TPUBECTH K TMEPErpy3Ke JIEKTPUUYECKON CETH,
K UCKPEHHIO, 00pa30BaHUIO JIEKTPUUECKOHN IyTH, K MEPEXOAy dIEKTPHUECKOTO TOKa
Ha METaJUTMYECKUE 3a3eMJICHHBIC KOHCTPYKITUH | T.1. [3].

To ectb, onHU aBapuiiHble PEXUMBI, MOTYT MEpPEXOAUTh B JApyrue Ooiee

OIIaACHBIC OTHOCUTCIIbHO BO3MOXXHOCTH BO3HHUKHOBCHHU: IIOKAPOB.

Kopomkoe 3amvikanue

Cpenn mnOpvYMH TOXKApPOB  AJEKTPOTEXHUYECKOTO  XapakTepa KOPOTKOE
3aMbIKaHUE SIBJISIETCS CAaMBIM PACIPOCTPAHEHHBIM, XOTS HEPEIKO OHO MOXKET OBITh
U CJIEACTBUEM KaKOU-TMOO APYyroil aBapuiHON CUTYaAllUU B DJIEKTPUUYECKOMN LIETIH.

KopoTkoe 3ambikaHue B JJIEKTPUYECKUX IEMSIX MOXKET BO3HUKHYTh
B pe3yJIbTaTe 3aMbIKaHUSI MEXKIY (Da30BbIM U HYJIEBBIM MPOBOJAHUKAMH, 3aMbIKAHUS
($ha30BOTO MPOBOAHUKA HA «3eMITIO» [3].

NublMH  cllOBamMHu, KOPOTKO€ 3aMbIKaHME€ BO3HMKAE€T TMPH COEIUHEHUU
AIIEKTPUUYECKUX MPOBOJOB C HAPYUIEHHOM HM30JISIIUEN, COMPUKOCHOBEHUH MPOBOJOB

C MCTAUIMYCCKUMH 3a3C€MJICHHBIMHU KOHCTPYKIHAMU SHaHHfI H COOPYKCHUMU,
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NONAJaHUd Ha OrOJIEHHBIE MPOBOJAA MOCTOPOHHUX METALIMYECKUX IIPEIMETOB,
npoboe OOyTJeHHOW WM HApYIIEHHOW W30JSIIMM  TPOBOJOB W JIPYTHUX
AJIEKTPOYCTAaHOBOYHBIX U3IECIIUM.

[Ipu KOPOTKOM 3aMbIKAHMM MTHOBEHHO MHOTOKPATHO YBEJIMUMBAETCS CUJla TOKA
B LEINU, NPOUCXOOUT 3HAYUTEIBbHOE BBIACICHUE TEIUIA, 3HAYMTEIBHO BO3PACTAET
TEMIIepaTypa TOKOMPOBOJAIIUX KW, YTO MNPUBOAMUT K PACIUIABICHUIO H3O0JISIIIUU
ANEKTPUYECKUX MPOBOJOB M Kabeined W €€ MOCIenyIoleMy BOCIUIAMEHEHHIO.
KopoTkoe 3ambIkaHue, Kak MpaBUIIO, COMPOBOXKIAETCS XJIONKOM, pPacIlIaBIIEHUEM
MeTajjla MPOBOJHUKOB M BBIOPOCOM PpACKAJICHHBIX YaCTUIl U3 30HBI KOPOTKOIO
3aMbIKaHHS C TIOCJIEIYIOIINM BOCIIAMEHEHHEM OKPYKAIOLIUX ITIPEAMETOB.

HaubGonee pacnpocTpaHeHHbIE MPUYHHBI, MO KOTOPHIM MOKET MPOU3OUTH
KOPOTKOE 3aMbIKaHUE B KBapTUPE, JOME, OOIIECTBEHHBIX 3JJaHUSIX — 3TO MOBPEKICHHUE
U30JISALIIH. [ToBpexnenue U30JISALUH qare BCETO MPOUCXOJIUT
B MECTax, IJie MpoBoja mneperudarorcs. Takke K MOBPEXKICHUIO U3OJSIUU MOXKET
NPUBECTU TEPEKPYYHMBAHUE TMPOBOJIOB, CrMOAHHME MPOBOJIOB TOJ OCTPHIM YTIIOM,
MOBPEXKICHNE W30JAIMA TIPOBOJOB TIPH TIPOBEIEHWU PEMOHTHBIX pador [4].
M3onsiiiuio MOryT TOBpPEAUTH TPBI3YHBI WM JOMAIlIHUE >KUBOTHBIC. Emie omHa
MpUYMHA KOPOTKUX 3aMbIKAaHUHN — IEPETPEB U, KaK CJICICTBUE, Pa3PYILICHUE U30JISIINH.

HcrounnkaMu 3aXKUTraHusT TPU KOPOTKHX 3aMBIKAHUAX MOTYT SIBIISITHCS
packaneHHble (TopslMe) 4YacTUIbl M Kallld MeTajlla TpH  pacIulaBICHHUU
B aBapUUHBIX PEKHUMAX KW TPOBOJOB (kabenmed) WM TPU pa3pylICHUH

3JEKTPONPUOOPOB.

Ilepecpy3ka 3nekmpuyeckux cemeil

CoBpeMeHHbIE KBApTHUPbl U JIOMA HACBIIIEHbI MHOKECTBOM BJIEKTPUUYECKUX
npubopoB. YacToii NpUYMHON BO3HUKHOBEHHUS IIOKAPOB SBISETCA TIEperpy3Ka
3JIEKTPOCETEN.

ITeperpy3koi Ha3bIBAa€TCs TAKOE SIBJIEHUE, IIPU KOTOPOM B JJIEKTPUUECKOU CETH
BO3HHUKAIOT TOKOBBIE HArpy3KH, NPEBBIIIAIOIINE JUTUTENBHO JTOIYCTUMBIE.

HauGonee yacToii mpruunHOM, BRI3BIBAIOIIEH TIEPETPY3KY DIIEKTPUUECKUX TeTIei
B JKUJIBIX ¥ OOIIECTBEHHBIX 3aHUIX, SBISICTCS BKIIOUCHUE B DJIEKTPUUYECKYIO CETh HE
IPEIYyCMOTPEHHBIX PAacyeTOM MOIIHBIX IOTPEOUTENEH DIIEKTPOIHEPIUU WM
BKJIFOYEHHUE B OJIHY PO3€TKY HECKOJIbKO OBITOBBIX MPUOOPOB OOJBIION MOITHOCTH

OJHOBPCMCHHO.
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B pesynbrare meperpy3ku MpOBOJIa HATPEBAIOTCS, BBIAENSAETCS OO0NbIIOE
KOJIMYECTBO TEIIA, MOTYT IUIABUTHCS KHUJIbI IIPOBOJIOB — 3TO MOXKET CTaTh IPUYMHOU

KOPOTKOI'O 3aMbIKaHUA, BO3BHUKAIOT UCKPBI XU KaK CICACTBHUC I10XKap [5]

bonvuioe nepexoonoe conpomuenenue (nioxoi KOHmaKkm,)

bonpmioe mnepexogHOE CONPOTUBIEHHWE — 3TO CONPOTUBIEHUE YYacTKa
IIEKTPUYECKON LIENU B MECTE COEIMHEHUS OTJEIbHBIX JIEMEHTOB (MECTa COEIMHEHUS
POBO/IOB, MOICOEAMHEHUS X K 3JIEKTPOINPUEMHUKAM, KOHTAKTHBIM 3JIEMEHTaM U T.I1.)
B KOTOpPBIX, TPU HEMPaBUIBHOM HX HCIOJIHEHUH, COMPOTUBIICHUE BBIIIE TIO
CPABHEHUIO C COMPOTUBJICHUEM AIEKTPUUECKOM IIEMH JI0 3TUX YYACTKOB U MOCJE HUX
[3].

Haunboinee yacto Gosbline NepexoaHble CONPOTUBICHUSI BOZHUKAIOT B MECTax
COEIMHEHHS MPOBOJOB MEXIy COOOHM, KOrJa BMECTO MaiKh, CBApKH, OMPECCOBKU
WIA 32KUMOB MOJ OOJTHl NMPUMEHSIOTCS CKPYTKH HPOBOAOB (0COOEHHO OMacHa
CKpPYTKa MPOBOJIOB C aTFOMUHUEBBIMU U METHBIMH KHJIAMH ), B MECTaX MOKIIOUYEHUS
OpOBOJOB K ammaparaM ©0e3 CHeUUadbHbIX 3aUMOB W  HAKOHEYHHUKOB,
B BBIKJIIOUATENSAX, INTENCENbHBIX pa3beMax (po3eTKax, BWIIKAaX) Ha KOHTAKTHBIX
AJeMEeHTaxX MPU CHUKEHUU MPUIIAraeMbIX ISl BKIIOYEHUS YCUIIUHM, HETOBKIIIOUECHHS,
NOJATOPaHUs U T.NI., B MECTaX KOHTAKTOB, BBINOJIHEHHBIX C MOMOILBIO PE3bOOBBIX
COEIMHEHHI B 3JIEKTPOOOOPYIOBAHHH, B KOTOPOM B Ipolecce paboThl MPOU3OIILIO0
ocna0JieHre KOHTAKTA.

HemnocpencTBeHHBIM MCTOYHUKOM 32)KUTAHUS B ATOM CJIy4ae MOTYT OBITh:
AJIEMEHTBl DJIEKTPOYCTAHOBOK, HAarpeThle J0 BBICOKOW TeMIlepaTypbl TEIIoM,
BBIJICICHHBIM ~ 3JIEKTPUYECKUM TOKOM B  MecTe€ OOJBIIOro  MEPEXOJHOI0
CONMPOTHUBJICHUS;  ANEKTPUUYECKUE  MCKPhl  MJIM  YacTHIbl  PACIUIABIEHHOIO
YU HAaKaJICHHOI'O0 METaJlJla, BO3HHMKAIOIIME B MECTE «IUIOXOr0» 3JIEKTPUYECKOIO
KOHTaKTa.

Kpome Toro, Gonblioe nepexogHOe CONPOTUBIEHUE MOXKET ObITh HMPUYUMHOU

BO3HHUKHOBCHUSA KOPOTKOI'O 3aMbIKaHHU .

Hckpenue (0yzo80ii npoooii)

Uckpenue (ayroBoii mpoOoil) B AIEKTPOYCTAaHOBKAX — OTO BechbMma
pacmpoCcTpaHEHHOE SIBJICHUE U MPOUCXOIUT KaK MPU HOPMAIBHON pab0oTe OTIACITHHBIX
NOTpEeOUTENeH AIEKTPUYECKOM HHEPruu, 4Yalie BCEro MPUOOPOB HMMEIOITUX

KOJIJIGKTOpHBII;'I QJICKTPOABUI'ATCIIb IIPH HCINIOTHOM IPUICTAHHH K HHUM HICTOK, TaK
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U B aBapUHHOM peXHME pabOThl 3JIEKTPONPUOOPOB, B MECTAX HEKAYECTBEHHOIO
OPUCOEIUHEHUS  MPOBOJAOB K  TOTPEOUTENSIM  BJIEKTPUUECKOH  DHEpIuH,
OpU CONPUKOCHOBEHMM OTAEIBHBIX YYacCTKOB IPOBOJOB MEXIy COOOH wiH
C 3a3€MJICHHBIMH KOHCTPYKUHUSMU U T.A. [3].

[Ipy wucCKkpeHuHM MPOUCXOAUT OOpa30BaHME HCTOYHHUKOB  3a)KUTaHUS,
o0nagaronMx SHEPruer U TeMIepaTypoil TOCTATOYHBIX JJI BOCIUIAMEHEHHUS] MHOTHX
TOPIOYMX BELIECTB U MATEPUAIIOB.

HckpoBoii pa3psii MOXKET 00pa30BBIBATHCS MPU H3JIOME >KMIIbI KaOemns u3-3a
yCTAJIOCTH METajula, pa3pblBa MPOBOJHUKA MPU UPE3MEPHOM paCTSKEHUU Kaleds,
A100 MpU MOBPEXKACHUU JKUJIbl IIOCTOPOHHUM NpeaMeToM. B moBpexaéHHON kuie
BO3HHMKAET Majblii 3a30p, MpoOuBaemMblii pabO4YMM HAMpPsHKEHUEM, IO3TOMY TOK
10 TaKOMy KaOelro MpOAOJIKAET MPOTEKaTh, U OCTAETCSA OJM30K K HOMUHAJIBHOMY
3Ha4eHUI0. B 3a30pe BO3HMKAET JyroBOU pa3psl, CONPOBOKIAIOIIMICA UHTEHCUBHBIM
BBIJICJICHHEM TEIUIA, YTO MPUBOAMT K JANbHEUIIEMY pa3pyLICHUIO U30JSALUU Kabess

H €TI0 BO3IOPAaHHUIO.

Inekmpuueckasn oy2a

DnekTpuyeckas ayra oopasyercs B pe3yJbTaTe yCTOMYUBOIO AJIEKTPUYECKOTO
paspsiia MEXJy JBYMSI METAUNIMUECKUMH 3JIEMEHTAMH SJIEKTPUUECKON YCTaHOBKHU,
MMEIOIIMMU Pa3HbIE MOTEHIMANbL. B 3JIeKTpUYecKoi Ayre nNporucXOoAUT UHTECHCUBHAS
MOHU3AIMsl Ta30BOr0 MPOMEXYTKa, IUIaBJIEHUWE U ropeHue meramia. Kpome Toro,
MPOUCXOJUT HMHTEHCUBHOE pa3OphI3TUBAaHUE pPACIUIABICHHBIX YaCTHUI[ MeTallia,
UMEIOIIKMX OOJIBIION 3amac TEIJIOBOM HHEPruu, KOTOpbIE Momajasi Ha Troproyuue
Marepualbl, MOTYT 3aXKeub HX. OJEKTpUYecKas Jyra HMMEET OYeHb BBICOKYIO
temmneparypy (1500-4000 °C) u MOKET BOCIUIAaMEHUTh MPAKTUYECKH JIFOOOM roprounit
MaTepHall, COIPUKACasCh C HUM HEIOCPEJICTBEHHO, a TAKXKE MOCPEICTBOM JIyUYUCTOM
TEITOTHI.

YcerounBas — JJIEKTpUYECKas  JIyra HMHOTJAA  MOXET  BO3HHMKATh B
anekTponpoBoaax. [Ipu aneKTpuyecKkon ayre Mo UensM NpOTEKarT TOKHM KOPOTKOTO
3ambIkanus. [ToaTroMy npu oOpa3oBaHUU AIEKTPUUECKONU AYTU B aBAPUUHOM PEXKUME
B DJIGKTPUYECKOMN 1I€MU BO3HUKAIOT BTOPUUYHbBIC (MIOOOYHBIC) SIBICHUS, XapaKTEPHBIC
JUIs1 KOPOTKOTO 3aMbIKaHUsl. B cilyyasix, He mpelyCMOTPEHHBIX HOPMaJIbHBIM PEKUMOM
AKCIUTyaTalluK AIEKTPOYCTAaHOBOK, BOBHUKHOBEHHE AIEKTPUUECKOM AYTH Yallle BCEro

MPOUCXOJUT MPU KOPOTKOM 3aMbIKaHUH [3].
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Ilepenanpsasicenue 6 31eKmpuvecKoll yenu

IlepeHanpspkeHHME MOXET BO3HHUKAaTh: IIPU  KOPOTKUX 3aMbIKaHUAX; IPU
MOMAIaHUA  «BBICOKOT0» HANpPsDKEHWs] Ha HU3KOBOJBTHBIE CETH; NPHU TPO30BBIX
paspsiax; 3JMEKTPOMAarHUTHON MHIYKIUU U JIP.

[ToxxapHass ONacHOCTb MEpPEHAINpPSKEHUsI, B 3aBHCHUMOCTH OT KOHKPETHBIX
YCIOBUM, MOXET TMpPOSIBIATBCA B  CIEAYIOIIEM: TMOBBIILIEHHUH BEPOSTHOCTH
BO3HMKHOBEHUS KOPOTKOI'O 3aMBbIKaHMS; YBEJIWYEHUM TOKOBOW HAarpy3ku Ha
OTIEJBHBIX Yy4YacTKaxX »JJEKTPUYECKOM LENu M BO3MOXKHOCTH BO3HUKHOBEHHS
neperpy3Kku; MOBBIIIEHUN TEIJIOBBIJICICHUS B DJIEKTPOHATPEBATEIbHBIX YCTPOUCTBAX;
MOBBIIICEHUU BEPOSTHOCTH BO3HUKHOBEHHS aBAPUHHBIX PEXKUMOB B AJIEKTPOIIPUOOpax
[3].

Henpasunvnaa kcnayamayus, KOHCMPYKMIUGHbIE HEOOCMAMKU U
HeUCnPagHoCmu 3J1eKmpou30euil

[locxapHast ©e30MacHOCTb  3JEKTPUUYECKUX TMPUOOPOB  HampaBieHa Ha
o0ecrniedyeHre NMpakTUYeCKo HEBO3MOKHOCTH 3aropaHusi, Kak camMoro u3ienusi, Tak u
OKpY>Karomied ero cpeipl, 4YTO JOJDKHO OOECNeYMBaThCid  KOHCTPYKIHEH
ANEKTPONpUOOpa, BBHIOOPOM  KOMIUICKTYIOUIMX U3JEIMH U MaTepHalioB  C
TEMIIEPaTyPHbIMU XapaKTEPUCTUKAMHU, COOTBETCTBYIOIIMMH TEIJIOBOMY PEXKUMY
paboTsl. [Ipy 3TOM XapakTepUCTUKaMU T0Kap00e30MIaCHOCTH SIBISETCS COOTBETCTBUE
TEMIEpaTypbl Ha OCHOBHBIX JJIEMEHTaX DSJIEKTPHUYECKOro MpUOOpa IOMYCTUMBIM
3HAYCHUSM, KaK B paboyeM, TaK U B aBApPUHHOM PEKUME €ro paboThI.

Bo3HuKkHOBEHHE TIOXKAPOB OT AJIEKTPUUECKUX MPUOOPOB MOMKET OBbITh
0oOyCJIOBJIEHO: ~ KOHCTPYKTHMBHBIMM  HEIOCTaTKaMM,  HapylUIEHUEM  IpaBUII
JKCIUTyaTallii; HEKaYeCTBEHHbIM HHEprocHabkeHueMm (pe3KuMu KosieOaHUSIMU
HANpsDKEHUS] B AJIEKTPUYECKOW CETH, YTO MOXKET MNPUBECTH K BO3HUKHOBEHUIO
ABapUIHBIX PEKHMOB).

OCHOBHBIMM IPUYMHAMU BO3ZHUKHOBEHUS MIOKAPOB OT JIEKTPUUECKHUX U3JIETUI
SBIISIIOTCSA: KOPOTKOE 3aMbIKaHUWE B Npubopax U LIHypax HHUTaHUsA, OO0JbIIOE
NEePEXOAHOE CONPOTUBIICHUE, IEPETPy3Ka, UCKPEHHE, HAPYIIICHUE TEIJIOBOTO PEeKUMa
paboTel  anekTpornpubopa  (YXYAIIEHHBIM  TEIJIOOTBOJ),  HEMOCPEACTBEHHOE
CONPUKOCHOBEHHE HArPEThIX MOBEPXHOCTEH 3JIEKTPONPUOOPOB C TOPIOUYUMH
MaTepuallaMH;  BO3JCHCTBME  TEIUIOBOTO  M3JIydyeHus mpudbopa (Hampumep,
AIIEKTPOOOOIrpeBaTeisl) Ha TOPIOYME MaTepHabl; BBUIET PACKAJIECHHBIX YacTHII,

00pa30BaBIINXCS B PE3yJIbTaTe aBApUMHOTO pexkuma [3].



20

3. Opranu3anus npoQuUIAKTHUKH MOKAPOB

3.1. O0mue MoJI0KEeHUs

C 1 wmapra 2023 r. BCTynWwIO B  CWIy  IIOCTAaHOBJICHHUE
[IpaButenscTtBa Poccuiickoit ®eneparuun ot 24 oxTsab6ps 2022 1. Ne 1885
«O BHeceHuu m3meHeHuil B [IpaBuiia mpoTuBONOXKapHOTO pexkuMal |B Poccuiickoii
denepanuun
».

[IyHkT 2 yka3zaHHBIX H3MEHEHUM BBOAUT B [IpaBuna MNPOTUBOIOKAPHOTO
pexuma B Poccuiickoit @enepaunu (nanee — [1I1P) HoBwil myHKT 2.1 cinegyrolero
conepxanusi «PyKoBOAMTENb OpraHu3aly OO0eCleYMBaeT SKCIUIyaTaluIo 3AaHUi,
COOPY’KEHHUI B COOTBETCTBUU ¢ TpeOoBanuaMu denepanbHoro 3akoHa « TexHnyeckui
perimaMeHT o TpeOOoBaHMSIX TMOXKapHOW Oe30macHOCTW» U (WJIH) TPOEKTHOU
JOKYMEHTALII.

C 7 suBapsa 2023 r. Becrynwiu B cuity lIpaBuina TeXHMYECKOW 3KCILTyaTaluu
AJIEKTPOYCTAHOBOK TMOTpeduTeneil snmekTpudeckod osHepruu (mainee — [ITDI),
yTBEpXKIEHHbIE TmpukazoM Munsnepro Poccum Ne 811 or 12.08.2022
«O06 ytBepxkaenun IIpaBui TEXHUYECKOM SKCIUIyaTalluud SJIEKTPOYCTaHOBOK
NoTpeOuTENeH SIEKTPUIECKON IHEPTUNY.

B coorBerctBum ¢ nyHktom 3 IITO TexHuyeckas dKCIULyaTalus
AJIEKTPOYCTAHOBOK BKJIIOYAET, B TOM UUCIIE, UX PEMOHT U TEXHHUUECKOE 00CTYKUBaHHE.

B coorBerctBum ¢ nmynkroMm 7 IITD, mpu sKcrulyaranmuu 3JI€KTPOYCTaHOBOK
NOTPEOUTENb TAKXKE JIOJKEH OOECHeYHUTh: COJAEP)KaHHE BJIEKTPOYCTAaHOBOK B
UCIIPAaBHOM COCTOSIHUU U UX 0€30MacCHYI0 IKCILTyaTalHI0; IPOBEACHUE TEXHUYECKOTO
00CITy’)KMBaHUSI U PEMOHTA AJIEKTPOYCTAHOBOK B LEJAX IMOIJAECPHKAHUS HCIPABHOIO
COCTOSTHMSI ¥ 0€30MacHOM  AKCIUTyaTallMd  JJIEKTPOYCTAaHOBOK;  HaJMYHeE,
UCIIOJIb30BAaHUE M MOJJEP)KAHWE B  AKTYaJbHOM COCTOSSHUM TEXHUYECKOU
JOKYMEHTAIH1, HEOOXO0IMMOM [Tl SKCILTyaTaluu 3JIEKTPOYCTaHOBOK.

B coorBercTtBuM ¢ myHkroM 8 IITD myisi HEMOCPEACTBEHHOIO BBIMOJIHEHUS
00s13aHHOCTEH 1O OpraHU3alMM SKCIUIyaTalluu JJIEKTPOYCTAHOBOK PYKOBOIMUTEIb
norpebutenss (32 HCKIOYEHUEM  MHJMBHUAYAIbHBIX  TMpEAIpUHUMATENeH

U (U3UYECKUX JIMI]) OPTaHU3ALUOHHO-PACHIOPAIUTEIBHBIM JOKYMEHTOM Ha3HadaeT
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U3 UuCla aJMHUHUCTPATUBHO-TEXHUYECKOIO TIepCOHalla MOTPeOUTeNns JHUIO,
Ha KOTOPOE BO3JI0KEHBI 00S3aHHOCTH IO OpraHU3aI[H [TPOBEICHUS BCEX BUI0B padoT
B 3JICKTPOYCTAHOBKAX MOTPEOUTENs (Jjajiee — OTBETCTBEHHBIN 3a AJIEKTPOXO3AHUCTBO),
u ero 3amectutens. B cnydae ecnu nmotpeOuTesb, OCYIIECTBISIONINN SKCILTyaTaIUIO
3JIEKTPOYCTAaHOBKH, SABJISIETCS WHVBU1YaJIbHBIM pEANPUHUMATEIIEM,
00S3aHHOCTh [0 OpraHMU3alMu SKCIUTyaTalldd 3JIEKTPOYCTAHOBOK, OpraHU3alluu
IIPOBEJICHUSI BCEX BUJIOB PAa0OT B AJEKTPOYCTAHOBKAX BO3JIATa€TCsl HEMOCPEACTBEHHO
Ha TAKOT'O MHIAUBUIYABHOTO MPEANPUHUMATEIIS.

VYuurtsiBas TpeboBanus nyHkra § I11TD, opranuzannio npoGUIaKTHKU OKAPOB
OT 3KCIUTyaTHPYEeMOTO 3JEKTPOOOOPYAOBAaHUS PEKOMEHAYETCS BO3JIOKUTH Ha
OTBETCTBEHHOTO 3a 3JIEKTPOXO35MCTBO WM HA MHAUBUYAIIBHOIO MPEIITPUHUMATEIS,
HEMOCPEICTBEHHO AKCIUTYaTUPYIOLIETO JIEKTPOYCTAaHOBKH, a JUIsl (GPU3UYECKUX JIMIL —
HEMOCPEICTBEHHO Ha (PU3HUECKOE JIULO, SKCILTYyaTHPYIOIIEe 3JIEKTPOYCTAaHOBKH.

B coorBercTBUM ¢ myHKTOM 9 IITD Ha OTBETCTBEHHOTrO 3a 3JIEKTPOXO3SIIICTBO
JOJIKHBI OBITh BO3JIOKEHBI MOJTHOMOYHUS MO OpPraHu3aluu pa3padOTKU U BEJICHUIO
JOKYMEHTAIlMM [0 BOMNPOCAaM OpPraHU3alUdHd DJKCIUTyaTallUH JJIEKTPOYCTAHOBOK
U ee nmnepecMoTpy (aKTyanausaiuu); OOECIEUCHHUIO BBITIOJHEHUS pPEMOHTa U
TEXHUYECKOT0 OOCITYKUBAHUSI DJIEKTPOYCTaHOBOK.

B cootBerctBuu ¢ nynkrom 14 I1TD, nmotpedurtens NOMKEH OpraHU30BaTh U
OCYLIECTBJISATh KOHTPOJb COCTOSIHHMSI €r0 3JIEKTPOYCTAHOBOK, OCHOBAaHHBIN, B TOM
quclie, Ha pe3yJbTaTaX OCMOTPOB. BhISIBICHHBIE IO pe3yiIbTaTaM KOHTPOJS JePEKTHI
000pyI0BaHUs, YCTPONCTB 3JEKTPOYCTAHOBOK JOJDKHBI (DUKCHPOBATHCS B KypHAJE
Ne(EeKTOB C OMPEIEIIEHNEM OTBETCTBEHHBIX 33 YCTPaHEHHE JIUI] U CPOKOB YCTPAHEHHUS
ne(EeKTOoB.

B coorBerctBum ¢ mynktom 23 IITD mnorpeburens nomkeH o0OecreyuTh
MIPOBEJICHUE TEXHUYECKOTO OOCITY>KMBAHUS U PEMOHTOB 00OPYJIOBAHUS U YCTPONUCTB
ANEKTPOyCTaHOBOK.  OO0beM  TEXHMYECKOrO0  OOCIYyXMBaHMS M  IUIAHOBO-
OpeaynpeIuTeNbHbIX ~ PEMOHTOB  AJIEKTPOYCTAHOBOK  JOJDKEH  ONpPENemsiThCA
HEOOXOJIMMOCTBIO MOJIJIEPKAHUS UCIPABHOCTH U obOecrieueHus: 6€30macHoi padoThI

AJIEKTPOYCTAHOBOK.
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B coorBerctBum ¢ mynkrom 27 IITD y mnoTtpeOutenss B OTHOIICHUH
HKCIUTYaTUPYEMBIX UM 3JIEKTPOYCTAaHOBOK JOJKHA OBITh B HAJIWYUM CIETYOIIas
TEXHUYECKask JOKYMEHTALMS:

CXEMBI JIEKTPUUYECKUX COCTMHEHUN M TEXHOJIOTMUYECKUX CHUCTEM, B TOM UYHUCIE
HOpMaJlbHbIE (BpPEMEHHbBIE HOPMAaJlbHBIE) CXEMbl JJIEKTPUUECKUX COEIMHEHUMN
AIEKTPOYCTAHOBOK OTPEOUTENS;

KYpHajbl ydera JJIEKTPOOOOPYIOBaHUS C MEPEYUCICHHUEM OCHOBHOTO
ANEKTPOOOOPYIOBaHUS M C YKAa3aHMEM €ro TEXHUYECKUX JAaHHBIX, a TaKxKe
IPUCBOEHHBIX €My HHBEHTAPHBIX HOMEPOB.

B cootBerctBuun ¢ mynkrom 30 IITD, Bce U3MEHEHHS B 3JIEKTPOYCTAaHOBKAX,
BBIIIOJIHEHHBIE B IMPOLIECCE IKCILTYyaTalMK, JOJKHBI OTPAXaThCA HA AJIEKTPUYECKUX
(TEXHOJIOTMYECKUX, MCIHOJHUTEIBHBIX) CXE€Max MW YepTexax 3a IOAINHUCHIO
OTBETCTBEHHOTO 3 MIEKTPOXO35MUCTBO C YKa3aHUEM €r0 JOJDKHOCTH U AaThl BHECEHHUS
VU3MCEHEHMUS.

Ha ocnoBanuum nynkta 31 IITD cooTBercTBHE  SIEKTPUUYECKUX
(TEXHOJIOTMYECKUX) CXeM (YepTexkei) (haKTUYECKUM SKCIUTyaTalldOHHBIM JIOJIKHO
IIPOBEPATHCSI OTBETCTBEHHBIM 3a 3JIEKTPOXO3SHUCTBO HE peXe OJHOro pas3a B 3 rojaa
C OTMETKOM Ha HHUX O JlaTeé TMpPOBEPKU, YIAOCTOBEPEHHON €ro MoJIUCHIO.
[Ipy HECOOTBETCTBUU AIEKTPUUYECKUX (TEXHOJIOTUYECKUX) cXeM (uepTexeit)
(PaKTHYECKUM 3KCIUTyaTallHOHHBIM OTBETCTBEHHBIM 32 3JIEKTPOXO3AMCTBO JTOJKEH
OBITH OOecTeueH nepecMoTp (aKTyanu3allusl) yKa3aHHbIX CXeM (4epTexei).

ITynkr 8 usmenenuid B I1IIP BBOguT B Hero HOBBIM MyHKT 17.1 cienyroniero
cojepxkanusi: «PykoBomuTenp oOpraHuzanuyd 00€cleyrMBaeT BEACHHE M BHECEHHE
uHbOpMalMu B KYpH&JI OKCIUTyaTalldd CHUCTEM HPOTHBOIIOKAPHOM 3aIIUTHI.
JlommyckaeTcsi BelleHHe >KypHaJla dKCIUTyaTallud CUCTEM MPOTHUBOMOXKAPHOM 3aIlUTHI
B AJICKTPOHHOM BUJIE.

dopMa BeieHHS KypHaja dKCIUTyaTalldd CUCTEM MPOTHUBOIMOXKAPHOM 3alllUThI
ONpeeNsieTCs] PyKOBOJUTEIEM 00BEKTa 3aIUThHD.

C numenbto obOecrnieueHust Oe3zaBapuiHONM pabOTHl  BIEKTPOOOOPYAOBAHMS
OTBETCTBEHHOMY 3a 3JIEKTPOXO3SHUCTBO Ha OOBEKTE 3alUThl PEKOMEHAYETCS BECTH

KypHaJ, B KOTOPOM YKa3bIBalOTCS:


https://docs.cntd.ru/document/565837297#6520IM
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nepeyeHb KOHTPOJIUPYEMOTO 3JIEKTPOOOOPYAOBAHNUS;

JaTa MPOBEPKU COCTOSTHUS TOXKApHOI 0€30MacCHOCTH AJIEKTPOOOOPY I0BAHUS;

pe3yJIbTaThl MPOBEPKH COCTOSIHUS €r0 MOXKapHOH 0€30MacHOCTH, W3MEHEHHUS
COCTOSIHUSI TOXKapHOW O€30MaCHOCTH JJIEKTPOOOOPYIOBAHUS 10 CPABHEHUIO C
pe3yibTaTaMu IpeIbIy el TPOBEPKH;

OPEANpPUHATBIE MEphl MO TOBBIIIEHUIO YPOBHS MOKapHOH 0€30MacHOCTH
(mpodunakTUyeCcKue MEPONPUSITHSI, TEXHUUECKOE 00CTYKUBaHUE, PEMOHT, 3aMEHA).

dopma BEJICHUS KypHaia npOo(PHUIAKTHYECKUX OCMOTpPOB
3JIEKTPOOOOPYIOBaHUS OIpPEACNAECTCS PYKOBOAUTENIEM OOBEKTa 3alluThl. Benenue
KypHaJla  NPO(PUIAKTUYECKMX  OCMOTPOB  3JEKTPOOOOPYAOBAHUS  MOXKET
OCYLIECTBIISATHCS B 3JIEKTPOHHOM BHJIE.

OTBETCTBEHHOMY PEKOMEHIYETCS COCTaBUTh TIpaduk NpodUIaKTHIECKUX
OCMOTPOB DJIEKTPOOOOPYIOBAHUS.

IlepnoanyHOCTB IIPOBEICHHUS NpOoPUITAKTHUECKUX oOceoBaHui
PEKOMEHIyeTCsl YCTAHOBUTh B 3aBUCUMOCTH OT COCTOSIHHSI OOBEKTa M CTEIeHH
OTBETCTBEHHOCTH, HO HE peke 1 pasa B ros.

PekomennyeTcss mMpoOBOAWTH BHEIUIAHOBOE MPOQPUIAKTUYECKOE 00CiIeJOBaHUE
OTJIETBHBIX AJIEMEHTOB 3JIEKTPOOOOPYAOBAHMS MOCIE KaXAOr0 HUX PEMOHTA WIH
3aMEHBI.

Pe3ynbTaThl BHEIUTAHOBOTO OOCIIEIOBAaHUSA 3aHOCATCSA B JKypPHAI C yKa3aHUEM
IPUYKHBI 00CIEI0BAHHUS.

Pekomennyercs 1mepea  MPOBEAEHUEM OUYEPEAHOTO WM  BHEIUIAHOBOTO
oOcieoBaHUsI O3HAKOMHUTBCS C JaHHBIMU MPEAbIAyIIero oO0cieqoBaHus. ITO
MO3BOJIUT MPOCIEINUTh TUHAMUKY MOKapHON 0€30IacHOCTH 3JIEKTPOOOOpYyI0BaHUS U
CBOEBPEMEHHO NMPEJOTBPATUTH MMOKAPOONACHYHO CUTYALMIO.

B cootBercTBuu ¢ mynkTom 37 I1T3 norpebutenem TOKHBI OBITH COCTABIICHBI
U YTBEPKICHbl PYKOBOAUTENIEM WJIM UHBIM YIOJIHOMOYEHHBIM JIMLIOM MOTPEOUTENS -
IOPUINYECKOro JHIa (MOTpeOUuTeneM - UHAMBUAYAIbHBIM MpEANpPUHUMATEIEM WIH
dbuznyeckum JHUIOM) Tpaduku OCMOTPOB U 00XOJI0B O0OpYJIOBaHMS, 3JaHUM

U COOPY>KEHUU ANEKTPOYCTAHOBOK NOTPEOUTEIS.
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HemocpenctBeHHO  mpodUIAKTUYECKH  OCMOTp  3JEKTPOOOOPYAOBAHUS
MPOBOJUT KBATU(PHUIIMPOBAHHBIA  CIIEIUATUCT OOCTYKMBAIOIIEH OpraHU3aAINH
COBMECTHO C OTBETCTBEHHBIM 3a JICKTPOXO3SMCTBO HA OOBEKTE.

Bce onepanuu ¢ 35ekTpoo0opyjoBaHUEM (MOHTAX arapaToB JIEKTPUUECKON
3alllUThI, TEPMOUHAMKATOPOB, TEPMOCUCTEM, MNPOPUIAKTUYECKOE OOCTyKUBaHUE,
PEMOHT, 3aM€Ha) JOJDKHBI TPOBOJAUTH KBATU(UIIMPOBAHHBIE  CIECIHMATIUCTHI

o0cnyKUBaroUIed OpraHu3aluu.

3.2. [IpopunakTHYeCKHE MEPONIPUATHSA

K mnpodunaktudeckum MEpONPHITHSAM TI0 MPEAYNPEKACHUIO TOXKAPOB
OT 3JIEKTPOOOOPYAOBAHMS KIIIBIX U OOIIIECTBEHHBIX 37]aHUH CIIETyeT OTHECTH:

- IEPUOANYECKUI KOHTPOJIb COCTOSHUS W PabOTOCIOCOOHOCTH ammapaToB
3aLUTHI AJIEKTPUUYECKOU CETH;

- IPUMEHEHHUE TEPMOUHIUKATOPOB U MEPUOIUYECKUN KOHTPOJIb UX COCTOSIHUS;

- IPUMEHEHHUE TEPMOCHCTEM;

- IEPUOUYECKOE MPOBEJICHUE TETIOBU3UOHHOM JTUAarHOCTUKH
AKCIUTYaTUPYEMOT0 JIEKTPOOOOPYA0BAHNS,

- KOHTPOJIb COCTOSIHUSL UCIIOIb3YEMBIX JIEKTPONPUOOPOB, IIEKTPONPOBOAKU U
3JIEKTPOYCTAaHOBOYHBIX MU3AECTUMN.

Ilpumenenue mepmounouKamopos

Ilepen  mEepBUYHOM  YCTAHOBKOM  TEPMOWHIAMKATOPOB  HA  DJIEMEHTHI
AIEKTPOOOOPYIOBaAHUS HE0OX0AMMO COOCTBEHHHKY AIEKTPOYCTAaHOBKHU
WIM  DKCIUTyaTUPYIOIIEH  opraHu3aiud  pa3padoTaTh  MPOEKT  MOHTaXa
TEPMOMHIAMKATOPOB C YKA3aHUEM TOUEK MX MOHTAXXa U TUIIOB.

[IpoekT MOHTaka TEPMOMHAMKATOPOB PEKOMEHYETCSA BKJIIOUYUTH B NEPEUYCHB
OCHOBHOM TEXHUYECKOW TOKYMEHTAIMU 3AIIHIIAEMON 3JIEKTPOYCTaHOBKHU.

[IpoekT MOHTa)ka TEPMOMHIUKATOPOB CTAHOBUTCA 4YaCThlO IMPOEKTHOM
nokyMmeHTanuu. B coorBercTBuu ¢ myHkToMm 2.1 TIIIP, BB€I€HHBIM MOCTAaHOBJICHUEM

[IpaBurensctBa Poccuiickoit ®enepauuu ot 24 oktsa0ps 2022 roma Ne 1885,
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HKCIUTyaTalMIo 3JaHU B COOTBETCTBUH C TPEOOBAHUSIMH MPOEKTHON TOKyMEHTALUU
o0OecrieunBaeT pyKOBOAUTEIb OPTaHU3aLHH.

[Ipu mocnenyromemM MPOBEJACHHH  PEMOHTHBIX  paboT ¢ 3aMEHOM
TEPMOMHAMKATOPOB HEOOXOJMMO OCYILECTBISATh B COOTBETCTBHM C TPeOOBaHUIMH,
pa3pabOTaHHOI O IPOEKTa MOHTAaXka.

VY cTaHOBKY TEPMOMHIUKATOPOB JOJIKEH MPOU3BOIUTH IEPCOHAN, TOMYIIEHHbIN
K paboTe B JIEUCTBYIOIIUX 3JIEKTPOYCTAHOBKAX, UMEIOMIMI HEOOXOAUMbIE 3HAHUS U
HABBIKM MOHTaka TEPMOUHINKATOPOB.

MoHTaX TEpMOMHIUKATOPOB, CIEAYEeT MPOU3BOAUTh HAa OTKIOYEHHOM
3JIEKTPOOOOPYI0BaHUU (HAIIPUMED, BEIBEIEHHOM B PEMOHT, IPU NEPUOINYECKOM HIIH
BHEIUIAHOBOM TEXHHYECKOM OOCIyXHBaHHUM U T.1.) ¢ coOmoaenueM I[lpasuin
110 OXpaHe TPYJla IPH 3KCIUTyaTaluy AIEKTPOYCTaHOBOK.

TepMOMHIMKATOPBI, IPEUMYIIECTBEHHO, CIEAYET pa3MellaTh Ha KOHTAKTHBIX
COCIMHEHMSIX U KOHTAKTaX PACHPEIEIUTENBHBIX YCTPOUCTB; JOIyCTUMO Pa3MEILCHHE
Ha KOpIlycaX HEKOTOpOro »3JEKTPOOOOPYAOBAaHUSA, a TaKXKe HHBIX DJEMEHTax
AJIEKTPOYCTaHOBOK.

TepMouHIUKATOPHI HEOOXOAMMO pa3MellaTh TaK, YTOObI OHU OBLIM XOPOILIO
BUJHbI TIPU BU3YaJbHOM KOHTPOJE COCTOSHMS TOKapHOM  Oe30macHOCTH
ANEKTPOOOOPYIOBaHUS, B YACTHOCTH, TEPMOMHJIUKATOPHBIE HAKJIEHKH CIIETyeT
pa3Melartb TakuM oO0pa3oM, 4YTOObI TEPMOMHIMKATOPHBIE METKH TeMIlepaTypHOMI
mKanbl ObUIM  XOpOLIO BHUAHBI TMpPH TMPOBEACHWU BU3YAIbHOIO OCMOTpA
AIEKTPOOOOPYIOBAHUSI.

[Ipu pa3MenieHMM TEPMOMHIUKATOPOB  CleayeT u30erarb  KOHTAaKTa
UX TIOBEPXHOCTH C 3JEMEHTAMM, KOTOpPbIE CIIOCOOHBI BBI3BaTh HX MOBPEKICHHE
B PE3YJIBTATE MEXAaHUYECKOTO BO3JICHCTBHSI.

[leper MOHTaKOM TEPMOMHIMKATOPHBIX HAKJIEEK, HEOOXOIUMO IPOU3BECTH UX
BHEIIHUN OCMOTp Ha IpPEIMET OTCYTCTBUS NOBpPEKICHUU. TepMOMHIMKATOPHBIE
METKH TeMIIepaTypHOU MIKaJbl HAKJIEWKH HE JOJKHBI UMETh OTMETOK JOCTHXKEHUS
HA3HAYEHHBIX TeMIiepaTyp (He TOKHO OBbITh U3MEHEHUS 1IBETa METOK).

HaneceHue TepMOMHAMKATOPOB HEOOXOJUMO NPOU3BOJUTH B COOTBETCTBUU

C MHCTPYKLMEN MO IKCITyaTallii TEPMOUHINKATOPA.
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B nporecce MOHTa)xa He JI0IyCKaeTcs:

- MEXaHWYECKOE NTOBPEXKICHNE TEPMOUHINKATOPHON HAKIEHKY;

- HAHECEHUE TEPMOMHAMKATOPOB Ha 3JIEMEHTHl  3JIEKTPOOOOPYIOBAHMUS,
HaXOJSIIIMECs T0J] HAPSKECHUEM;

- pa3MelIeHNe  TEPMOUHIMKATOPOB B  HEMOCPEJICTBEHHOW  Onm3ocTu
OT HarpeBaTeIbHBIX TPHUOOPOB.

B KypHane yka3bIBaeTCsi MECTO HAHECEHUs TEPMOMHIUKATOpa, Npenesn
cpalbaTbIBaHUsA, UCXOJHOE COCTOsIHME (LBET, rpaAyHpOBKa U T.II.), JaTa HAHECEHMS,
CPOK HMCIOJIb30BAHMS HJIU ATy 3aMEHBI.

CocTostHME TEPMOUHJIMKATOPOB CJEAYET MPOBEPATh IYTEM BHU3YaJIbHOI'O
OCMOTpa 3JEKTPOOOOPYAOBAHUSA C COOMIOICHUEM TPEOOBAaHUH MTPaBUII OXPaHbl TPYAa
(B mepuo/1 BBINOJHEHNS IUIAHOBBIX, BHEIVIAHOBBIX OCMOTPOB, B IIEPHO]T BHINOJIHEHUS
PEMOHTHBIX padoT).

IlepnoanyHOCTB ocMOoTpa AJIEKTPOOOOPYIOBaHMS, 3aIIHAIIEHHOTO
TEPMOMHAMKATOPaMH,  YCTaHABIMBAETCS  OPraHU3aL[MOHHO-PACHIOPSAUTEIbHBIM
JOKYMEHTOM  COOCTBEHHHMKAa  D3JIEKTPOYCTAHOBKM WM  JKCIUIyaTHPYHOIIEH
OpraHu3aIuen.

[Ipu npoBeeHUU BU3YyalbHOTO OCMOTpPa 0CO00€ BHUMAHHUE CIEAYET YJIESATh
OTCYTCTBUIO MEXaHUYECKUX MOBPEXKACHUN TEPMONHANKATOPOB, UX OTKJICHUBAHUIO WM
OTCJIAUBAHMIO, CPA0ATHIBAHUIO TEPMONHIUKATOPHBIX METOK.

OcHoBaHueM Uil BbIBOJA OOOpPYJOBaHUS B PEMOHT SIBJIAETCS IPEBBIIICHUE
TEMIEPATyPhl 3JIEMEHTOB AJIEKTPOOOOPYIOBAHHUSL.

[IpodummakTudyeckne MEpONpUATHS MPEACTABICHBI B Ta0OIHIIE 3.
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Ta6auna 3
IpoduiakTuyeckre MepoONpUATHS
Texnuuyeckue Pexomenagyemasi .
IpodunakTnyeckoe MmeponpusiTue JeiicTBUs IpU O0HAPYKEHUHM HEUCIIPABHOCTH
cpeacTBa NePUONYHOCTD

ABTOMaTHUYECKHE Busyanbnbliii o0cMOTP. 1 pa3 B 3 mecsama | [Ipu oOHapy>XeHHMM HEUCIPABHOCTH MPOU3BECTHU
BBIKJIFOUATEIN He nmomxHO ObITh nedopMmaiuu Kopmyca, H3MEHEHHS 3aMeHy amnmnapara

LBETA W OIUIABJICHUS W30JSLUMU IIPOBOJOB, CIIEIOB

neperpesa (M3MEHEHHUS [[BETa) KOHTAKTOB.

IIpoBepka  COOTBETCTBMS  MapaMeTpoB  ammapara,

YKa3aHHOM B MapKHpOBKE NapameTpaMm 3JIEKTPUUYECKOU

CETH 110 HAIIPSKEHUIO U TOKY.

ITpoBepka paboTOCTIOCOOHOCTH.
VYerpoiictBa  3amuThl | BusyansHslil ocMOTp. 1 pa3 B 3 mecsaua | [Ipu oOHapyX eHHUH HEUCIIPABHOCTU IPOU3BECTH
TuddepeHranbHOTo He nmomxHO ObITH nedopMaiuu Kopmyca, HM3MEHEHHS 3aMEHy yCTpOHCTBa
TOKa LBETA W OIUIABJICHUS W30JSALUMU IIPOBOJOB, CIEIOB

neperpesa (M3MEHEHHUs [[BeTa) KOHTAKTOB.

IIpoBepka  COOTBETCTBMS  MapaMeTpoB  ammapara,

yKa3aHHOH B MapKHUpPOBKE IapaMeTpaM 3JIeKTPUYECKON
CEeTH TI0 HANpPsHKEHUIO, TOKY, A depeHnnanbHOMy TOKY.
ITpoBepka pabOTOCIOCOOHOCTH C MMOMOIIBIO KHOIKHU
«Tect». Ilpn HaxaTum Ha KHONKY «TecT» yCTpOWCTBO
JIOJDKHO CpaboTaTh.

VYcrpolicTBa 3aUThI OT
JYTOBOTO npo6os
(uckpeHus)

BusyanbHblil 0CMOTD.
He pomxHO OBITH nedopmanuu Kopiyca, H3MEHEHUS

[[BETa M OIUIABJICHUS M30JIALIMA NPOBOJOB, CIIEJOB
neperpesa (M3MEHEHHUS [[BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUS  MapaMeTpoOB  ammapara,

YKa3aHHOM B MapKHMpOBKE IapamMeTpaM SJIEKTPUYECKOU
CETH 10 HAIIPSKEHHUIO, TOKY.

ITpoBepka pabOTOCIOCOOHOCTH C MMOMOIIBIO KHOIKH
«Tecr» wim npu NOMOIIKM TECTOBOIO YCTPOMCTBA,
BXOJAILEr0 B KOMIUIEKT nocTaBkd. [Ipm Hakatuu Ha
KHONKY «Tect» ycTpoHcTBO JNODKHO  CpaboTaTh.

1 pa3 B 3 mecsia

[Ipn o6GHapyXeHUH HEUCHPABHOCTU IPOU3BECTU
3aMEHy YCTpOUCTBa
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Texunueckue
cpeacTBa

IIpodpunakrudyeckoe meponpusiTue

Pexomennyemas
NePUOINYHOCTH

JeiicTBus Npu 00HAPYKEHUU HEHCIIPABHOCTH

[Ipy BKJIIOYEHHH TECTOBOTO YCTPOWCTBA B PO3ETKY
3aIUIIIaeMOH IeTH YCTPOMCTBO JOIKHO CpadoTaTh.

VYcerpolicTBa 3a1UThI OT

BusyanbHblil 0CMOTD.

1 pa3 B 3 mecsua

[Ipn oOHapyXeHMH HEUCHPABHOCTU IPOU3BECTU

nepeHanpsHKeHUs He nomxHOo ObITh nedopMmainuu Kopmyca, H3MEHEHHS 3aMEHy yCTpOWCTBa
I[BETa M OIUIABJICHUS M30JIALIMKM NPOBOJAOB, CIIEJOB
neperpena (M3MEHEHHUS [[BETa) KOHTAKTOB.
IIpoBepka  COOTBETCTBMsSI ~ @IapaMeTpoOB  ammapara,
YKa3aHHOM B MAapKUpPOBKE IapamMeTpaMm 3JIEKTPHUYECKOU
CETH I10 HANPSKEHUIO, TOKY.
TepMOMHIUKATOPBI BusyanbHblii ocMOTP. 1 pa3 B 3 mecsma | [Ipu oOHapy>keHHM MEXaHUYECKUX TTOBPEKICHUIN
OTCcyTCTBUE MEXAaHUYECKUX MTOBPEKICHUM. WJIM UCTEYEHMSI CPOKA DKCILUTyaTallui POU3BECTU
[IpoBepka CpOKOB 3KCIUIyaTallkd TEPMOMHIUKATOPOB B 3aMEHYy TEPMOMHANKATOPA.
COOTBETCTBHUHM C JJOKYMEHTAIUE U3TrOTOBUTEIIS. B ciydae WU3MEHEHUs 1[BETa
OTtcyTCcTBHE U3BMEHEHUS 1IBETa TEPMOMHIUKATOPOB. TEPMOMHANKATOPANIPOU3BECTH  JEUCTBUA IO
pasmeny 4.3  HacTOAmMX  METOJAMYECKHUX
PEKOMEHTaIHiA.
Tepmocucremsl BusyanbHblil 0CMOTD. 1 pa3 B 3 mecsaua | Ilpu oOHapy’eHHUH MEXaHUYECKHUX MTOBPEKICHUM
OTcyTCTBHE MEXaHUYECKUX MOBPEKICHUMN JaTUUKOB. WM UCTEUYEHHS CPOKa HKCILTyaTalluy IPOU3BECTU
[IpoBepka  CpOKOB  3KCIUTyaTallud  JaT4YUKOB B 3aMEHYy JaTYMKOB.
COOTBETCTBHUH C JIOKYMEHTALIUEH U3TOTOBUTENS.
OTcyTcTBHE N3MEHEHUS 1IBETA OIUIABIICHHH, 1e(hOpMAaIIHH.
TermoBu3noHHAsS [Ipoussectn TETUIOBU3UOHHYIO nuarHoctuky | He pexe 1 pazaB | Ilo pe3yapTaram TETJIOBU3UOHHOTO
JMAarHOCTHUKA AKCILTyaTUPYEMOTO ANEKTPOOOOPYIOBAHUS B ron o0cie10BaHUS COCTABISAETCS IPOTOKOJL.

COOTBETCTBUM € [6] wnM Jpyrod arrecToBaHHOU
METOAMKOMN TETJIOBU3MOHHOMN TUarHOCTUKHU.

IIpoToKONT [OKEH COIEpXkAaTh  CIIEAYIONIYIO
uHGOpPMAIIHIO:
- HAUMCHOBaHWE ¥  aJpec  OpraHU3aIiH-
VICTIOJTHUTEIIS;
-HOMEp JIMIEH3UM W  aKKpeOuTalud Ha

IMMPOBCACHNUC NAHHOTO BHJA pa60T C yKa3zaHHuCM
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Texunueckue
cpeacTBa

IIpodpunakrudyeckoe meponpusiTue

Pexomennyemas
NePUOINYHOCTH

JeiicTBus Npu 00HAPYKEHUU HEHCIIPABHOCTH

JIaThl  BBIJIAYM, PETHCTPAIIMOHHOTO  HOMEpPA,
HANMMCHOBAHUS opraHa BbIAABIICTO JIMICH3UIO U
MIPOBOJIMBIIIETO aKKPEIUTAIINIO, CPOKA JICHCTBUS;
- HOMEp OTueTa, HOMEp OJSK3eMIUIAipa W JaTy
(cpokw) rpoBeaeHUs! PabOTHI;

- HAUMEHOBaHHUE 00CJICAOBAHHOIO O0OBEKTA U €ro

azpec;
- CIIHCOK HUCIIOJIHUTEJIEN c yKa3aHueM
KBTI (pUKAIIHH;

- IepEYeHb CPEJICTB U3MEPEHUI UCTIONB30BAHHBIX
npy 00CIIEIOBAaHNH, C YKa3aHUEM JaThl TOBEPKH;
- menb obcrnenoBaHus (OINpenesieHUe IMOKapHOH
OTIAaCHOCTH) M OOBEKTHI 00cCiieIoBaHusA (yKa3aTh
KaKoe 3JIEKTPOOOOpYI0BaHNE 3/1aHus
MOJIBEPrajoch 00CIIEI0BAHUIO);

- XapaKTEepUCTHKH  OOBEKTOB  00CIe0BaHUS
(cocTosiHUE ANEKTPOOOOPYAOBAHMS, HATIPSDKEHUE,
TOK Harpy3ku u T.[1.);

- pe3yJbTaThI obOcnenoBaHus (cTeneHn
neEeKTHOCTH (mo>xapHoit OMNacHOCTH),
TEPMOTPAaMMBl W COOTBETCTBYIOIIUE WM
(hoTonz00paxeHusl, CIIUCOK 1e(hEeKTOB MO CTENIEHU
WX TIOYKAPHOU OMACHOCTH).

CopepxaHue MPOTOKOJIA MOXKET JOTMONHITHCS B
3aBUCHMOCTH OT 00CJIeTyeMOT0 00BEKTa.
PazBuBmmecs nedekThl U AeQeKThl HAa HaUYaIbHOU
CTaJIM Pa3BUTHS PEKOMEHIOBAHO YCTPaHATh B
Xo7e JIaHOBOTO OTKJTFOUEHUS
3JIEKTPOOOOPYAOBAHHS.

B cnywyae oOHapyeHHS 30HBI C aHOMaJIbHBIM
MO’KaPOOTIaCHBIM ~ TTOBBIIIICHUEM  TEeMITePaTyphl
MPOU3BECTHU JACUCTBUA TIO pa3aeny 4.3 HacTOSIHX
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Texunueckue Pexomennyemas .
IIpodpunakrudyeckoe meponpusiTue JeiicTBus Npu 00HAPYKEHUU HEHCIIPABHOCTH
cpeacrsa NePHOINYHOCTH
METOJANYECKUX PEKOMEHIallhM.
DKCIUTyaTUpyeMbIe Busyanbnbiii OCMOTp ANEKTPONPUOOPOB u | Ilepen kaxapim | [lpu oOHapy>KeHUM HEHCIPABHOCTU BBIBECTH
AJEKTPONPUOOPHI U | DJIEKTPOYCTaHOBOYHBIX 15631 (0112171 (37IeKTpUYECKUX BKJIIOUEHUEM npubOop U3 IKCILTyaTaIUH.
3EKTPOYCTAaHOBOYHBIE | PO3ETOK). anektponpubopa | [lpousBectn peMOHT WM 3aMEHY HEHCIPABHOTO
15631 (S50t He momxHO OBITH nedopManuu Kopmyca, H3MEHCHHS U BO BpeMs AIEKTPOOOOPYTOBAHUS.
LBETa M OIUIABJICHUS H30JSLUUU IPOBOJOB U LIHYPOB 3KCIUTyaTaluu

NIUTaHUs, CJIEN0B IeperpeBa (M3MEHEHUs  1[BETA)
KOHTaKTOB.

He nomxHO OBITH MOBPEXICHHUS H3OJIALUU MHUTAIOMINX
IIPOBOJIOB U IIHYPOB NUTaHMUS.

Po3zeTku 1011kHBI OBITh HA/IEAKHO 3aKPETIEHBI, HE 10JIKHBI
UMETb OIUIaBJIEHUI U MEXaHUUECKUX MOBPEXKICHHUH.
IIpoBepka COOTBETCTBUS IAapaMETPOB AIIEKTPONPUOOpa,
yKa3aHHOH B MapKHUpOBKE IMapaMeTpaM 3JIeKTPUYECKON
CETH 110 HANPSKEHUIO U TOKY.

Hcnonp30BaTe  3JIEKTPONPUOOpP MO Ha3HAUYEHUIO B
COOTBETCTBUM C MHCTPYKLHEN IO SKCILTyaTalluu.
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Koumpons cocmosanua cucmemul 3a3emnenus

B mponecce skcruryaranuu 3JIEKTPOYCTaHOBOK BO3MOYKHO BO3HUKHOBEHUE
HEHCIIPABHOCTEN M aBapUMHBIX CUTyalui, PUBOIAIINX K TOKOBBIM yTeukaM. B aTon
CBA3HU, B KQKIOM JOME JOJKHBI BBIIIOJHATHCS 3AIMUTHBIE MEPONPHUATHS, ONHUM U3
KOTOpBIX SBJIAETCS KOHTYp 3a3zemiieHus. OH oOecreyuBaeT 3aluTy JIOJEH OT
HOpaXEHUs SJIEKTPOTOKOM, a IPUOOPHI 1 000PYIOBAaHUE OT MEPENaAA0B HAMPSKEHHUS.
KoHTyp 3a3emieHusi, MOXET YCTaHABIMBATBHCSA OTHEIBHO WM COBMECTHO C
YCTPOMCTBAMM 3allUTHOIO OTKIXOYEHMs. KOHTyp 3a3emileHUsT MOHTHUPYETCS B
coorBeTcTBHHU C [TYD.

B cootBerctBuu ¢ I[1YD nns neneit opraHu3anuy KOHTYpa 3a3€MJICHHUS] MOKHO
BOCIIOJIb30BAaTbC €CTECTBEHHBIMHM 3a3€MJIMTEIISIMU, HAIPUMEpP, PaCIOJIOKEHHBIMU
PAIOM METAUIMYECKUMH U KEJIe300€TOHHBIMU KOHCTPYKIUAMU. bonpmas yacte Ux
IIOBEPXHOCTH JOJDKHA KOHTAaKTHpOBaTb ¢ TIpyHTOM. B cBorwo ouepens, IIYD
YCTaHaBJIMBAET, YTO M3JEIUS U3 KEJIE300€TOHA, HAaXOMAAIIMECAd IOJ HAanpsHKEHHEM,
TpyOOIIPOBOBI AJIi TPAHCHOPTHUPOBKHU TOPHOYMX BEIIECTB, TPyObl KaHAIU3aLUU U
OTOIUICHMS HE MOTYT IPUMEHSATHCS B KOHTYPE 3a3E€MJICHUS.

3anpeniaeTcss yCTaHaBIMBATh 3a3€MIICHHE B KAaMEHUCTBIX WJIM CKaJIbHBIX
IPYHTaX, MOCKOJbKY OHHU SIBJISIIOTCA MNPOBOAHMKAMU TOKa M 00Jaal0T HU3KUM
CONPOTHUBIICHUEM.

HckyccTBeHHBIE 3a3€MITUTENH MPEJICTABISAIOT COO0M CUCTEMY METAINTUYECKUX
KOHCTPYKIIUH, pa3MEIIEHHBIX B 3€MJI€, HA ONPEAEICHHBIX PACCTOSHUAX MEXIy COOOM
Y HE3HAUYUTEIBHOM yJIaJIEHUH OT OOBEKTA 3aIUTHI.

JInst M3rOTOBJIEHUS MCKYCCTBEHHBIX 3a3€MIIMTENIEN INPUMEHSIOTCS: KPYTJIbIE
OpYyTKH, TpyObl Ppa3HOIO CEUEHUsT M YrojJku. B HOPMAaTHBHBIX JOKyMEHTax
ONPENEIIAETCS MUHUMAJIBHO JIOIYCTUMOE CEYEHHUE 3a3€MIIMTENIEH, KOTOPOE JIOJIKHO
YUUTHIBaTbCSl MpU BbIOOpe MarepuanoB. Tak, Ui HpyTa, OLUHKOBAHHOI'O 3TOT
napameTp COCTaBIsgeT 6 MM2, JUlsl IPyTa U3 0OBLIYHOIO YepHOro Meramia — 10 Mm?, a
U1 IPAMOYTOJILHOTO MpoKata — 48 Mm2. CTeHKH TPYO UM HOJIKH CTAIBHBIX IIPOKATOB
BBIOMPAIOTCS] C MUHUMAJIBHOM TOJIITUHOMN 4 MM.

3a0uThie AMEKTPOABI COCTUHSIOTCS MEXAYy COOOM TOHKOM CTalbHOM IMOJIOCOMH,

TOJIIIIMHON HE MeHee 4 MM.
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3ampeniaeTcss HMCIMOJB30BaTh B KA4eCTBE 3a3€MIISIONINX IMPOBOJHUKOB U
3a3eMJIMTENICH MPOPUIBHYIO apMaTypy. DTO CBSI3aHO C KaJCHBIM HAPYKHBIM CJIOCM,
UMEIOIAMCS BO BCEX WM3JENHMSIX OTOTO THma. B  pesynbTaTe, HapyliaeTcs
pacmpeselieHie TOKa IO CEYCHHIO, a TPOIECC OKHCICHHUS IPOUCXOJUT HAMHOTO
obIcTpEe.

CoenuHeHMe JeTaliel M3 TpoKaTa YEPHOrO MeETala OCYIIECTBIISCTCS
¢ moMoIsio0 cBapku. CTallbHAsI 1MOJI0CAa MMPUBAPUBACTCSA K KOHIIAM 3a0MTHIX B 3EMJTIO
anekTpogoB. He  momyckaeTcss — WcmoOnb30BaHHE — OOJITOBBIX  COCAMHEHH,
T.K. OHU OBICTPO OKHCIISIFOTCSA. B pe3ynbrare, KOHTAKT TEPSETCS, W 3a3EMIISFOIIHIA
KOHTYp HaunmHaeT paborath Hed(pdekTuBHO. [I0 OKOHUAHHMH BCEX CBApPOUYHBIX padOT
MecTa CBapKu 00padaThIBAIOTCS CIICIIMAILHBIMU aHTHKOPPO3UHHBIMU cOCcTaBaMH. J1Jist
ATHUX IIEJIEH HEJIb3s1 UCIOJIb30BATh KPACKy, MOCKOJIBKY OHAa HapyIIaeT CBs3b METaJlIa C
3eMJICH U cucTeMa 3a3eMJICHHUS He OyIeT paboTath.

Henb3st mpon3BOAUTE OKpPACKy 3a3eMIIMTENCH WM HAHOCHTHh HA HUX JIPYTHE
MOKPBITHS, CIIOCOOCTBYIOIIME CHIDKCHHIO MPOBOJUMOCTH. OHAKO MOJ JEHCTBHEM
KOPPO3HWH TOJIIMHA CTABHBIX JCTaJIed TOCTEIEHHO CHIKaeTcs. [loaTomy cedeHue
AJIEKTPO/Ia TOAOMPAETCS C ONPEICIICHHBIM 3aracoM. TakuM oOpazom, obecrieurnBaeTCs
JOCTaTOYHO MPOJIOJDKUTEIbHAS IKCIUTyaTalisl KOHTYpa 3a3eMJICHUS.

Ecnim  xoHTyp 3a3emieHuss JoMa COEIUHAETCS C  KOHCTPYKIIHSMH,
PacIoJIOKCHHBIMHA B YCIIOBHUSIX arpeCCHBHOM CpPEJbl, OHU JIOJDKHBI OBITH 3alllWIICHBI
CHEIUATBHBIM MTOKPHITHEM.

CymiecTBYOT HaOOPBI 3a3eMITUTENICH 3aBOJCKOTO N3TOTOBIICHUS, COCTOSIIINE U3
IETHHOTSHYTHIX MITHIPEH, TOKPHITHIX MEIBIO.

Bce 3azemiistomye MpOBOJTHUKY MTOAKITIOYAIOTCS K €IMHOMN IIIMHE 3a3€MJICHUS,
UCTIOJIb3yeMOol it KomMMmyTaruu. Cama IIWHA SBISETCS OJHUM U3 JJIEMEHTOB
pacnpenenuTeNbHOrO MUTA U 3aKPETUIIeTCS HETIOCPEICTBEHHO Ha €ro CTEHKE.

J1J1sl TOJTHOM TapaHTUU PEKOMEHYETCS BhI3bIBAThH CIICIIUATUCTOB, OHH JTOJDKHBI
COCTaBUTh aKT MPoBepKUu. OTBETCTBEHHOCTH 3a BBITIOJHEHHBIE PAOOTHI HECET TOJIBKO
UCTIOJTHUTEII.

BBITOBBIME AJIEKTPOM3MEPHUTEILHBIMU TIPUOOpaMu 3aMepUTh A (HEKTUBHOCTH
3a3eMJICHUS HEBO3MOXKHO, HAJ0 MMETh COBPEMCHHBIC JJICKTPOHHBIC YCTPOWCTBA,

TCXHUYCCKNEC BO3MOKHOCTHU KOTOPBIX AAOT BO3SMOKHOCTDL 3aMCPATH TAKHC JAHHBIC.
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JUJIsl 4aCTHBIX JOMOB COITPOTHUBIIEHHE TOKA HE MOXKET NpeBbIIaTh 4 OM.

[IpaBuna TEXHUYECKOM OKCIUTyaTalldd »AJIEKTPOYCTAaHOBOK IOTpeOUTENEH,
yTBepkIeHHble [Ipukazom Munsnepro Poccun ot 13.01.2003 Ne 6 ycTaHaBiIuBaroT
cienyromue TpeOoBaHMs K 3a3eMIISIOLIUM YCTPOHCTBAM U UX NPOQUITAKTHKE:

- 3a3eMJIIONIME YCTPOMCTBAa JIOJKHBI COOTBETCTBOBATH TPEOOBAHUSIM
TrOCyAApPCTBEHHBIX  CTAHJApPTOB,  IIPaBWJI  YCTPOMCTBA  DIJIEKTPOYCTAHOBOK,
CTPOUTEIBHBIX HOPM W TMPABUJ U JIPYTUX HOPMATHBHO-TEXHUYECKUX TOKYMEHTOB,
o0OecnieunBaTh yCJIOBUSL OE30MACHOCTH JIIOJEH, SKCIUTyaTallMOHHbIE PEKUMBI PabOThI
U 3alIUTY 3JIEKTPOYCTAHOBOK;

- IPUCOEIMHEHHE 3a3€MJISIOIIMX IPOBOJHHUKOB K  3a3€MIITENI0 U
3a3eMJISIFOLMM KOHCTPYKIIMSIM JIOJDKHO OBITh BBITIOJIHEHO CBapKO#, a K TJIaBHOMY
3a3eMJISIOLLEMY 3aKMMY, KOpITycaM almapaToB, MaliuH U onopaMm BJI — 60aTOBBIM
coequHeHHeM (ay  o0ecriedyeHuss BO3MOMKHOCTH IPOM3BOJCTBA HU3MEPEHUH).
KoHTakTHBIE CcOEAMHEHUS JOJDKHBI OTBE€YaTh TPEeOOBAaHUSM TIOCYIapCTBEHHBIX
CTaHAAapTOB;

- OTKpBITO TMPOJIOKEHHBIE 3a3€MJISIOIINE TPOBOJHHUKU JOJKHBI  OBIThH
IIPEIOXPAaHEHbI OT KOPPO3UHU U OKPALLEHBI B UEPHBIN LIBET;

- U ONpeAeNieHUsT TEXHUYECKOIO COCTOSIHUS 3a3eMJISIOLIEro YCTpOWCTBa
JNOJDKHBI  TPOBOAUTBHCS  BU3yaJIbHBIE OCMOTPBl BHJIMMOM  YacTH, OCMOTpBI
3a3eMJISIFOLLETO  YCTPOMCTBA € BBIOOPOYHBIM BCKPBITUEM TPYHTa, H3MEPEHHE
apaMeTPOB 3a3€MJISIOIIETO YCTPOMCTBA B COOTBETCTBUM C HOPMAMM HCIBITAHUS
AJIEKTPOOOOPY IOBAHUS;

- BU3YaJIbHbIE OCMOTPBI BUAMMOM YaCTHU 3a3€MIIAIOIIET0 YCTPONCTBA JTOJKHBI
IPOU3BOAUTHCS MO TpaduKy, HO HE pexe 1 paza B 6 MecsAlleB OTBETCTBEHHBIM 3a
anekTpoxo3saicTBo Ilorpebutenss wunum pabOTHUKOM, WM  YHOJHOMOYEHHBIM.
IIpy ocMOTpe OLIEHMBAETCSI COCTOSIHUE KOHTAKTHBIX COCIMHEHHM MEXy 3alIUTHBIM
IPOBOJHUKOM U OOOpYyAOBaHHEM, HaJWYUME€ AHTUKOPPO3UOHHOTO MOKPBITHS,
OTCYTCTBHE OOpPHIBOB;

- Ui ONpejeNieHUsT TEXHUYECKOTO COCTOSIHUS 3a3eMJISIOLIEro YCTpOWCTBa
B COOTBETCTBMM C HOPMaM{ HCHOBITAHUM  3JIEKTPOOOOPYNOBAaHUS  JTOJIKHBI
IIPOU3BOJUTHCS:

HU3MCPCHUC COIIPOTUBJIICHUS 3a3CMIIATOIICTO YCTPOﬁCTBa;
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MU3MEPEHHE HANPSHKEHMS TPUKOCHOBEHUS (B JIEKTPOYCTAaHOBKAX, 3a3€MIISIOLLEE
YCTPOMCTBO KOTOPBIX BBIMIOJIHEHO O HOpMaM Ha HaNpsbKeHHE NPUKOCHOBEHUS),
IIPOBEPKA HaJIN4us LETIH MEXKIY 3a3eMJIIOLIIUM YCTPOMCTBOM
Y 323€MJIIEMBIMH DJIEMEHTAMHU, & TAK)KE COCIMHEHUN €CTECTBEHHBIX 3a3€MIIMTENCH
C 3a3€MJISIIOIIUM YCTPOKUCTBOM;

U3MEPEHUE TOKOB KOPOTKOTO 3aMBIKAHUSI DSJIEKTPOYCTAHOBKH, MPOBEPKA
COCTOSIHUSI MPOOMBHBIX MIPEIOXPAHUTETIEH;

U3MEPEHUE YIECIBHOTO COINPOTUBICHHUS TIPyHTa B palOHE 3a3€MIISIOLLErO
YCTPOMCTBA;

- U3MEpEeHUs MapameTpoB 3a3eMIIIOIIMUX YCTPOMCTB - COIPOTUBIICHHE
3a3eMJISIOLEr0 YCTPOMCTBA, HANPSHKEHUE TPUKOCHOBEHUS, TPOBEPKA HAIMYMS LIENU
MEXIy 3a3€MIIMTEISIMU U 3a3€MIIIEMBIMH JJIEMEHTAMH - IIPOU3BOJIATCS TAKKE ITOCIIE
PEKOHCTPYKIIMM W PEMOHTa 3a3eMJISIONIMX YCTPOWCTB, MpU OOHAPYKEHHUU
paspylieHusT WIM NOEPEKpbITHsS  m30isaTOpoB  BJI  anexTpuueckor  ayroi.
[Ipu HEoOXOAUMOCTH JOJIKHBI MPUHUMATHCS MEpPHI 1O JIOBEJCHUIO IapaMeTpoOB
3a3€MJIIIOLIUX YCTPOMCTB 10 HOPMATUBHBIX;

- IPU UCITOJIb30BAHUU B DJIIEKTPOYCTAHOBKE YCTPOMUCTB 3aALUTHOIO OTKIIFOYEHHUS

(manee - VY30) nmomKHAa OCYIIECTBIATHCA €ro0 MPOBEpPKAa B COOTBETCTBUU C
PEKOMEHIAIUSIMU 3aBOJIa-U3TOTOBUTEIIS u HOpMaMH UCTIBITAHUM
3JIEKTPOOOOPYIOBAHUS.

Buvioop kabeneii

B coorBercTBMM < CO  CTaTUCTUKOM OCHOBHOM NIPUYMHOM  IOKapOB
OT DJICKTPOU3ICTNI SBISIOTCS dJeKTpuieckue kadbemu. [TosTomy, mis obecrneueHus
Mo’KapHOM 0€30MacHOCTH, HEOOXOIMMO MPABUIILHO BRIOUPATh KaOCIbHBIC U3/IETHS 110
TUIY UCIIOJTHEHHS U CEUCHUIO TOKOITPOBOIAIINX JKHII.

[Tpu BEIOOpE THIIA HCTIOJIHEHUS Kabemel 11T 00bEKTOB Pa3InIHOTO HAa3HAYCHUS
MOXHO Bocmosb3oBaTbess TpeboBanusimu ['OCT 31565-2012, B COOTBETCTBUH
C KOTOpPHIM B HOPMATHBHOM JOKYMEHTAIlMM Ha KaOeabHOE M3JCIHE JOJDKHA OBIThH
yKa3zaHa o0JlacTh €ro MPUMEHEHHUS C YYETOM TIOKa3aTeliel OMacHOCTH W THIMa
ucronHeHus. B nmaHHoM crtaHpgapTe mnpuBeneHa Tabnuna «lIpeuMylecTBeHHBIE
0o0lacTM TPUMEHEHHUSI KaOeIbHBIX M3JCIMH C yYeTOM HUX THIA HCIOJHCHUS

npejcTaBieHHas B Tabnuue 4.
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Taoauna 4

HpeI/IMymeCTBeHHLIe o0J1acTH NMPUMEHCHUSA Ka0eJbHbBIX I/I3I[eJII/II71 C

YY€TOM UX THIIA UCITOJTHCHUSA

Knacc
Tun ucnonHeHus N
MOXKapHOU [IpenmyiecTBeHHas 001aCTh NPUMEHEHUS
Ka0eIbHOTO M3/1eNns
OITaCHOCTH
be3 o6o3HaueHNs 01.8.2.5.4 JU1s OMTMHOYHOM MPOKITa KK B KaOENBHBIX COOPYKEHUAX U IMPOU3BOIACTBEHHBIX
nomenieHusx. [ pynmnosast npokiaaka pa3pemaercsi TOJIbKO B HapyKHBIX
AJIEKTPOYCTAHOBKAX M IPOU3BOJICTBEHHBIX TOMEIIEHHSX, T1€ BO3MOXKHO JIMIIb
MIEPUOANIECKOE TIPUCYTCTBHE 00CITYKUBAIOLIETO IEPCOHAIA, TPU 3TOM
HEOOXOANMO IPUMEHSITh ITACCHBHYIO OTHE3aIIUTY
Hr(A F/R) IT1a.8.2.5.4 | lns npokiaaky, ¢ yueToM oobeMa roprodeit Harpy3ku kabesei, B OTKPBITHIX
Hr(A) 1116.82.5.4 |xabenbHBIX COOPYkKEHUSX (ICTAKAIAX, FATIEPESX) HAPYKHBIX
ur(B) 12.8.2.5.4 JIEKTPOYCTAHOBOK
Hr(C) [13.8.2.5.4
Hr(D) [14.8.2.5.4
Hr(A F/R)-LS IM1a.8.2.2.2 | Ans npoKIaaku, ¢ yueToM 00beMa ToproUcii Harpy3ku kaoeneil, Bo
Hr(A)-LS 1116.82.22 |BHYTPEHHHX DIEKTPOYCTAHOBKAX, & TAKXKE B 3[aHUSIX, COOPYKEHUSX U
ur(B)-LS 12.8222 3aKPBITHIX KaOEIbHBIX COOPYKEHUAX
Hr(C)-LS [13.8.2.2.2
Hr(D)-LS [14.8.2.2.2
Hr(A F/R)-HF IM1a.8.1.2.1 | dns mpoKIaAKH, ¢ y9eToM 00beMa Toprodei Harpy3ku kabeneii, Bo
ur(A)-HF 1116.8.1.2.]1 |BHYTPEHHHUX >IEKTPOYCTAHOBKAX, & TAKXKE B 3MAHUAX H COOPYKEHHUSIX C
ur(B)-HF M2.8.12.1 MacCOBBIM IPEOBIBAHUEM JIFOZIEH, B TOM YHCIIE B MHOTO()YHKIIMOHAIIBHBIX
A BBICOTHBIX 3JaHUSAX U 3JaHUAX-KOMIIJIEKCaX
Hr(C)-HF I13.8.1.2.1
Hr(D)-HF 114.8.1.2.1
Hr(A F/R)-FRLS MMla.7.2.2.2  |JInsg npokiagky, ¢ yueToM 00beMa roplodeii Harpy3ku kadeseid, B cucTeMax
ur(A)-FRLS [116.7.2.2.2 |TpOTHBOIOKAapPHOH 3alIUTEI, @ TAKXKE APYTUX CHCTEMAX, KOTOPBIE JOJLKHBL
1r(B)-FRLS .72 COXPaHATHh PabOTOCIIOCOOHOCTD B YCIOBHUSX TTOXKapa
Hr(C)-FRLS [13.7.2.2.2
Hr(D)-FRLS 114.7.2.2.2
Hr(A F/R)- FRHF MMla.7.1.2.1
Hr(A)-FRHF I116.7.1.2.1
Hr(B)-FRHF 112.7.1.2.1
Hr(C)-FRHF I13.7.1.2.1
ur(D)-FRHF 14.7.1.2.1
Hr(A F/R)-LSLTx IM1a.8.2.1.2 | dns mpoKIaaKH, C yIeTOM 00beMa TOprodei Harpy3Kku Kadelei, B 3TaHuIX
Hr(A)-LSLTx 1116.8.2.1.2 |HACTCKHX IOIMKOJBHBIX K 00Pa30BaTENbHBIX YUPEHKICHUM,
ur(B)-LSLTx 282,12 CTENHMATH3HPOBAHHBIX 1OMaX NMPECTAPENBIX H HHBATHIOB, GospHHUIIAX, B
CTAIBHBIX KOPITycax 00pa30BaTENbHbBIX YUPEKICHUH HHTEPHATHOIO THIIA U
HF(C)-LSLTX 113.8.2.1.2 NETCKUX lepeX(Z[eHI/If/'I
ur(D) LSLTx 114.8.2.1.2
Hr(A F/R)-HFLTx MMla.8.1.1.1
Hr(A)-HFLTx I116.8.1.1.1
ur(B)-HFLTx 2.8.1.1.1
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Kiace
Tun ucrnonHeHus .
ITOXKapHOM IIpenmymiecTBeHHast 007IaCTh TPUMEHEHUS
Ka0EeIbHOTO M3/IeITHsI
OIIACHOCTH
Hr(C)-HFLTx I13.8.1.1.1
Hr(D)-HFLTx 14.8.1.1.1
Hr(A F/R)-FRLSLTx (I11a.7.2.1.2 |[Ina npokiangku, ¢ yaeToM o0beMa roprodeii Harpy3ku kabenei, B cucreMax
HT(A)-FRLSLTx [116.7.2.1.2 | IpOTHBOMOXKAPHOMU 3AIIUTHI, a TAKXKE B APYTHX CHCTEMAX, KOTOPHIE TOJDKHBI
Hr(B)-FRLSLTx 112.7.2.1.2 COXPaHATHh PabOTOCTIOCOOHOCTD B YCIOBHUSX MOXKAapa, B 3aHHUAX TETCKIX
Hr(C)-FRLSLTx 113.7.2.1.2 JIOITKOJIFHBIX 00Pa30BaTEeIbHBIX YUPEKACHUH, CIICIIHAIN3UPOBAHHBIX JOMaX
ar(D)-FRLSLTx 114.7.2.1.2 IpecTapelibix ¥ HHBAIUAOB, OOJBHHIIAX, CIIAJIBHBIX KOPITyCax
HF(A F/R)—FRHFLTX M1la.7.1.1.1 O6pa3OBaTeﬂ])H])IX yqpe)i(}leHl/H‘/lI HMHTCPHATHOTI'O THIIA U JETCKUX y‘lpe)K[leHI/lﬁ
Hr(A)-FRHFLTx I116.7.1.1.1
Hr(B)-FRHFLTx I12.7.1.1.1
Hr(C)-FRHFLTx I13.7.1.1.1
Hr(D)-FRHFLTx 4.7.1.1.1

Ha snexkTpoycTaHOBKY U 3JIEKTPUUYECKUE MU KUIIBIX U OOIIECTBEHHBIX 3/JaHUN
B FOpOJIaX U CEJIIbCKUX HACEJICHHBIX MyHKTaX HOMUHAJIBHBIM HampsikeHueM j10 1000
B nepemennoro Ttoka pacmpoctpanstorces TpeboBanus CII 256.1325800.2016,
B COOTBETCTBUH C KOTOPBIM:

- BHYTPEHHHE 3JIEKTPUUYECKUE CETU JIOJDKHBI OBITh HE PaCpOCTPAHSIOIIMMHU
TOPEHUE U BBHINOJHATHCS KaOemsiMd M TMPOBOJAMHM C S>KWAJIAMU M3 MEIU WIH
ATIOMUHUEBBIX cIuiaBoB Mapok 8030 u 8176, mmHONpPOBOIaMU C MEIHBIMH IIMHAMU
B cootBerctBuM C TpeboBanmsmu [1YD, TOCT 31565 ,T'OCT P 50571.5.52
'OCT P 58019 , CI176.13330 , a Takxke TpeOOBaHUSIMH DSJIEKTPO- M TMOKAPHOU
0e301macHOCTH;

- CEUYEHMS] TOKOMPOBOSIINX MEIHBIX KU U KU U3 AIFOMUHUEBBIX CIUIaBOB

Mmapok 8030 u 8176 moyKHBI OBITH HE MEHEE YKa3aHHBIX B TaOIuUIE 5;

Tabauua S
Ceuenusn TOKOIIPOBOAAININUX MEAHDBIX KUJI M KW U3 AJIIOMUHHUEBLIX CINIAaBOB
mapok 8030 u 8176
HawnmeHsIee ceueHre TOKOMPOBOISIINAX KHIT
xaleJieii 1 IpoBOIOB, MM?
HanmenoBanue nuHUN
MEIHBIMU KHUJIAMH U3 AITFOMUHUEBBIX
KUJIaMU crtaBoB Mapok 8030 u 8176
JIuHuM rpynnoBsIX ceTell OCBEIEHUS 1,5 2,5
JIuHuM rpynnoBsIX ceTell po3eToK 2,5 4,0
JInHUM OT 3TaXKHBIX 10 KBAPTUPHBIX 2,5 4,0
IIUTKOB ¥ K PACYETHOMY CUETUUKY
JluHuu pacnpenenurenbHON CETH 4,0 6,0
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| (cTosIKM) AJI NUTaHMS KBApTUP

- MIPY COEIMHEHUU MTPOBOJHUKOB C JKHIJIAMHU U3 AIFOMUHHEBBIX CINIABOB MAPOK
8030 m 8176 c »>IEKTPOYCTAaHOBOYHBIMU U3MIEIUSAMH, ammnaparamy 3alluThl H
CYETYMKAMHM PEKOMEHJYETCS MCIOJIb30BaTh COEAUMHUTEIBHBIE YCTPOMCTBA B
cootBercTBUM ¢ TpeboBanusimMu ['OCT 31604 nns koMMyTanuu HOpPOBOAHUKOB U3
QTIOMUHUEBBIX CIJIAaBOB ¢ KOHTAKTaMHM JIJIsl IPOBOHUKOB U3 MEJIH.

st oOecrieueHus HaJCKHOCTHU KOHTaKTHBIX COEIMHEHUI B
pacrpeaenuTeNbHbIX KOpoOKax cienyer OCYILECTBIISITh COEIMHEHNE
TOKOIMPOBOJSIIUX KU U3 CIUIaBOB amoMuHUs Mapok 8030 u 8176 mpu momoiu
BUHTOB WJIH AJIFOMUHHUEBBIX TUJIb3, METOJIOM OMPECCOBKHU MJIM UCIOJIb30BATh CBAPKY.

[Ipu MoHTake OTBETBIISIEMBIX KabOeliel ¢ >KWJaMH W3 aJIOMUHHUEBBIX CIUIABOB
Mapok 8030 u 8176 10MKHBI IPUMEHATHCS CKUMBI C OIMHKOBAHHBIMU KOHTAKTAMM.

[Ipy BBITIOJIHEHUHM COEIMHEHUNM B BJIEKTPONMPOBOAKAX C TOKOMPOBOIAIIUMU
YKAJIAaMU U3 CIUIABOB allfoMUHMS Mapok 8030 u 8176, eciiv TUI 2JIEKTPOYCTAHOBOYHBIX
U3JIETIUN  COMEPKUT MEJIHbIE WM JIATYHHbIE KOHTAaKThl, JUIsi oOecreueHus
CTaOMJIBHOCTU KOHTAKTHOI'O COEJUHEHHS CJIEAYyeT MPUMEHSTh AJIEKTPONPOBOISIINE
CMa3KH.

Menp uMeeT Jydllyl0 TPOBOJUMOCTb, MO CPaBHEHUIO C AJTIOMHHUEM, YTO
obecrieunBaeT MNPy MEHbBIIIEM CEYECHUHN OOJIBIITYI0O MAaKCUMAIbHYIO TOKOBYIO HArPY3KY.

MenHblii TPOBOJIHUK MEHBIIIE TOJIBEPraeTCcsi OKMCICHHIO M CIIOCOOEH J0JT0e
BpEMsI COXpaHATh KAayeCTBO KOHTAKTOB MPU COEAMHEHHWHU B PaACIPEIETUTEIbHBIX
KOpOoOKax u APYyTrux mpuodopax.

B kmimbiX ®  OOIIECTBEHHBIX 3JaHUSIX C TMPUMCHCHHEM JICPEBSHHBIX
kKoHCTpykuuil B coorBerctBue ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHUE JICKTPUUYECKUE CETH JOJDKHBI OBITh HE PACIIPOCTPAHSIOIIMMHU TOPEHHUE U
BBITIOJTHATHCS KabensaMu 1 npoBojiamMu ¢ MeaHbiMu skutamu B TOCT 31565, TOCT P
50571.5.52, CI1 76.13330.

CIT 256.1325800.2016 nmomyckaeT mNpUMEHEHHE KaOENbHBIX W3AEITUN C
TOKOMPOBOJSIIMMU  KUJAMU U3 alIOMUHUEBBIX CIUIaBOB JUIsl OpraHu3aluu
BHYTPEHHHUX CETEH, HO HAKJIA/IBIBACT HA UX MOHTAX JIOMOJHUTEIbHBIE OTPAHUYCHUS.

Jlns oOecrieueHus: HAJEHKHOCTU JICKTPONPOBOJIOK B 3JAHUSX, BBITTOTHSIEMbBIX
IPOBOJIAMHU U KaOEIsIMU C TOKOTPOBOISIIMMU >KHJIAaMU U3 CIUIABOB AJIFOMUHUS, TIPU

MOHTAXXC  JOJDKHBI  HCIIOJIB30BATHCA 0o QJICKTPOYCTAHOBOYHBIC  HU3JCIINA,
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KOHTaKTHBIE TPYIIBI KOTOPHIX MMEIOT CHEIUATbHBIC MOKPHITHS, 00ECIeYNBAIOIINE
CTa0MJILHOCTh KOHTAKTHOT'O COCIMHEHUS KaK ¢ METHBIMU, TaK U C TOKOTIPOBOIAIIIUMHI
KUJAMU U3 CIUJIAaBOB aJIOMUHUS, 4YTO JOJDKHO OBITh OTPaKEHO B MapPKUPOBKE
(manpumep, Cu/Al) nmubo mpH HMCHOJB30BAaHUHM CEPUIHO BBIMYCKAEMBIX B CTpaHE
YCTAaHOBOYHBIX M3JCIUA JOJKHBI MPUMEHSTHCS JIOMOJHUTEIbHBIE TEXHUUYECKHE
CpencTBa, obecrneunBarone CTabUIbHOCTh KOHTAKTHBIX COSIMHEHUH.

[Ipy  KOpPOTKOM  3aMBIKAHMM  MEIHBIE  JKWIbl  SIBIISIIOTCA  OoJiee
M0’Kapo0Oe30MacHbIMHA, YE€M KWJIbl M3 AJTIOMHUHHUEBBIX CIUIABOB 3a CUYET MEHBIICH
3Q)KUTATENIbHOW CHOCOOHOCTH YacTHI] MEOW MO CPaBHEHUIO C 3a)KUraTelbHOU
CIIOCOOHOCTBIO YaCTHI] ATFOMUHUSL.

C Touku 3peHus MOXXKapHOW O€30MaCHOCTH, MPEANOYTUTEIBLHBIM SIBIISCTCS
NpUMEHEHUE KaOeIbHBIX U3JIETUI C METHBIMU TOKOTIPOBOISIIMMHU SKUIIAMHU.

Ha nmoxxapHyto 6€301acHOCTh 3JIEKTPOIPOBOIKH BIMSIET MPABHUIBHOCTH BHIOOpA
CEYCHHS TOKOMPOBOMSAIINX KU Kabeneil. HepepHblit BEIOOp ceueHuns kabemst MOXKeT
IPUBECTU K €ro MNEPEerpeBy, OIUIABICHUIO M3OJSLUMU U €€ BOCIUIAMEHEHUIO WIH K
KOPOTKOMY 3aMBIKAHHIO C TIOCIEAYIOIIMM BO3TOPAaHUEM.

OCHOBHBIM TMapaMeTPOM, KOTOPBHIM HEOOXOJAMMO YYHUTBHIBATH MPHU pacyeTe
ceueHHUs Kkabens SBIsETCA JJIMTEIBHO JOIMYyCTMMas TOKOBas Harpyska, T.e.
MaKCHMaJIbHasl BEJIMUUHA TOKA, KOTOPYIO Kabellb MOKET MPOMycKaTh 0e3 meperpesa B
TEUEHHUE JITTUTEILHOIO BPEMEHHU.

PacueTHbie ieKTpUUECKHE HATPY3KH JIJIST PA3JIMYHBIX KUJIBIX W OOIIECTBEHHBIX
3naHui npenacrasiieHsl B paszaene 7 CIT256.1325800.2016.

JUisi mpoBeIeHHsI CaMOCTOSITENIbHOTO pacyeTa CeYeHus Kalensl Mo TOKY s
YAaCTHOIO JJoMa (KBapTUPbl) HEOOXOIMMO BBITIOJHUTH CIEAYIONINE TEHCTBUSA:

- ONpEeNEeIuTh CYMMapHYI0 MOIIHOCTh BCEX DJIEKTPONPUOOPOB, KOTOpHIE
OJIHOBPEMEHHO MOTYT OBbITh BKIJIFOUCHHI B CETh;

- paccuMTaTh CHITy TOKa, KOTOpas OyIeT mpoTeKaTh 1Mo KaOeIro Py BKIIOYCHUH
JAHHBIX AJIEKTPOIPUOOPOB;

- 110 TabJIKLIEe ONPENETUTh HanboJee NoAXoAdIlee ceYeHre Kades.

Cymmapnasi MOIIHOCTh 3JiekTporipubopoB (P, BT) Beluncisercs kak cymMma
MOIIIHOCTEN OTAENbHBIX TPUOOPOB, KOTOPHIE MOTYT OBITH BKIIOUYEHBI OJTHOBPEMEHHO.
JlaHHBIE O MOIIHOCTH KaXJOTO JJIEKTPUUECKOro MpHOOpa YKa3bIBAIOTCS B €r0

MacrnopTe, pyKOBOACTBE MO IKCIUTYyaTallluy U T.1I.
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Pacuet cubt Toka (I, A) mpoTekaromiero mo kabeto MpoBOAUTCS MO (HOpPMyJTIaM:

st onHo(azHou cetu HanpspkeHueM U =220 B
;_ PKy
U-cosg

st Tpexdasnoit cetu Hanpspkenrem U = 380 B
o

S BN
-u"? U-cosg

11 OBITOBBIX DJIEKTPOIIPUOOPOB cosp = 1.

K, — K03 puumeHT ofHOBPEMEHHOCTH, T.€. KaKas 4acTb IPUOOPOB MOKET OBITh
BKJIFOYEHA OJJHOBPEMEHHO.

JUis NOBBILIEHUS MOKAPHOM OE€30MacHOCTH, B pacueTe Ijsi YacTHOro JoMa
(KBapTUPBI) MOXKHO MPEAIOJIOKHUTD, YTO B CETh OJTHOBPEMEHHO MOTYT OBbITh BKIIIOUEHBI
BCE DJIEKTPUYECKHE MPUOOPHI U MPUHATH K03 Puiment K, = 1.

3Has BEIMYMHY TOKa, CEYeHHEe MpoBOoAa HaxoAaT mno Tabnuie 6.
Ecnu okaxxeTcst 4To pacyeTHOE U TaOJIMYHOE 3HAUCHUS TOKOB HE COBIAJIAI0T, TO B ’TOM

CclIy4dac BI)I6I/IpaI-OT OmmKkaiiniee 0oJbIIee 3HAYCHUE CCUCHMS TOKOHpOBO,HHHIGﬁ KHNJIbL

Kabers.
Taoauna 6
Bb10op cevyeHusi npoBoa MO BeJIUYMHE TOKA
Ceuetie MenHble )KUITBI TPOBOOB U Kabeen
TOKONPOBOAAIIEH Hanpsoxenue, 220 B Hanpsioxenue, 380 B
HKHITBL, MM’ TOK, A MOILHOCTb, KBT TOK, A MOILHOCTb, KBT
1,5 19 4,1 16 10,5
2,5 27 5,9 25 16,5
4 38 8,3 30 19,8
6 46 10,1 40 26,4
10 70 15,4 50 33,0
16 85 18,7 75 49,5
25 115 25,3 90 59,4
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 47,3 180 118,8
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MenHbie XUITBI MPOBOJIOB U Kabenen
Ceuenne . Hanpsoxenue, 220 B Hanpsixenue, 380 B
TOKOITPOBOIAIIEH
JKUITBI, MM2 TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTh, KBT

95 260 57,2 220 145,2

120 300 66,0 260 171,6

2,5 20 4,4 19 12,5

4 28 6,1 23 15,1

6 36 7,9 30 19,8

10 50 11,0 39 25,7

16 60 13,2 55 36,3

25 85 18,7 70 46,2

35 100 22,0 85 56,1

50 135 29,7 110 72,6

70 165 36,3 140 92,4
95 200 44,0 170 112,2
120 230 50,6 200 132,0

Eciu B 1omMe HMMEIOTCS MOIIHBIE 3JIEKTPONPHOOpPHI, Harpy3ka KOTOPBIX
cocraBisier Oosiee 1,5 kBT, I MX NOJKIIOYEHMS] PEKOMEHIYETCSI HCIIOJIb30BATh
OTZIEJBHYIO JTUHHUIO.

YacTo npuxoauTes pemaTts 00OpaTHyro 3a1ady, KOraa JJisl U3BECTHOTO CEYEHUs
IPOBOJHUKA, POJIOKEHHOTO B IOME UJTM KBAPTUPE, HEOOXOUMO HAUTH MaKCUMAJIbHO
JONyCTUMYIO Harpy3ky. B a3Tom ciywae, mo TaOnauumaMm Ji1 JaHHOTO CEYECHHMS
TOKOTIPOBOJAIIEH >KMJIbl KaOels HAaXOJWM MAaKCHUMAaJIbHO JOMYCTHUMYIO Harpysky.
3areM 3Hasi MOIHOCTH 3JIEKTPUUECKHUX MPUOOPOB, ONpeesieM, KakKhue U3 HUX MOTYT
OBITH OJJHOBPEMEHHO BKJIFOUEHBI B CETh.

Crnengyer MOMHUTH, YTO MAaKCHUMAJbHBIM JOMYCTUMBIM TOK JJI CTaHJAPTHBIX
OBITOBBIX AJIEKTPOYCTAHOBOYHBIX W3JAENUN (BBIKIIOYATENIH, PO3ETKH) paBeH 16 A.
[ToaTomMy BKJIIOUaTh B OJHY PO3ETKY WIM HOJKIOYATh K OJHOMY BBIKIIOUYATEIIO

Harpy3ky ooisee 16 A, 9to /it oqHO(pA3HOM CETH COOTBETCTBYET 3,5 KBT Henb3sl.
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3.3. HeiicTBus npu O0HapYyKEeHUMn aBapuUiiHOT O pe:xxuma
B 3JIEKTPOO0OPYA0BAHU U

ABapuiiHbIN peXUM paOOThI SKCIUTYaTUPYEMOIO 3JIEKTPOOOOPYAOBAHUS MOXKET
IPOSBIIATHCS B BUJIE CPAOOTKU anmnapaTroB AJNEKTPUUECKON 3alUThI CETHU, U3MEHEHUS
[[BETa TEPMOMHIUKATOPOB, OOHAPY>KEHMsSI 30H AHOMAJILHOI'O HarpeBa 3JIEMEHTOB
AJIEKTPOOOOPYIOBAaHUS TPU TEIUIOBU3HMOHHOM JMAarHOCTHKE, CpabOTKM JaT4YUKOB
TepMmocucteM. Kpome Toro, 00 aBapuiftHOM peXxuMe pabOThI IIEKTPONPHUOOpa MOKET
TOBOPUTH TOSIBJIEHUE HA €r0 IMOBEPXHOCTH, IIHYPE M BUIKHA NHUTAHUS OILIABJICHUM,
nedopmali KOpIyca, BOSHUKHOBEHUH NP pad0Te HEXapaKTEPHOIo 1IyMa U 3amaxa
IJIaBALLIECS U30JISLHH.

[Ipu3Haku aBapuitHOTO peXrMa padOThI AIEKTPOOOOPYAOBAHMS U ACUCTBUS MIPU

UX OOHApYKEHUU TIPEICTABIICHHI B TabIuIIe 7.
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Taoauna 7

Ilpu3Haku aBapuiitHOT0 peknuMa padoThI 3J1IEeKTPOOOOPYI0BAHNS U AeHCTBHS MPHU UX O0OHAPYKEHUHU

IIpu3Hak aBapuiiHOT0 pekuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

Cp a0oTaJI aBTOMAaTHYECKUN BBIKIIOUATEIIb

KopoTkoe 3aMbIkaHue B LIETIH.
ITeperpy3ka B enmu.

Oran 1.

- YCTAaHOBUTH KaKOM THII armapara 3alliThl cpadoTa (aBTOMaTHYECKHI
BBIKJIIOYATENb, YCTPOMCTBO  3aIiuThl  AU(QepeHInanbHOro  TOKa,
YCTPOWCTBO 3aIIUTHl OT TMEPEHANPSHKEHHS, YCTPOHCTBO 3alIUTHl OT
IYroBOro mpo0os (MCKpEHHus)) WM IO KaKoOMy KaHaly HpOH30LLIO
cpabatbIiBaHUe, €Cau MpUOOp KOMOWMHUPOBAHHEIH, T.€. 00BEIUHSET B cebe
1Ba 1 OoJiee THUIIA 3AIIUTHL;

- YCTaHOBUTH OOCTOSITETIHCTBA MPH KOTOPHIX MPOHM3O0IUIO OTKIIOYCHHE.
Yro mpou30onuIo mpea OTKIIOYEHHEM (IMOJKIIOUEHUE MM OTKIIOYEHHE
noTpeduTens, MepliaHie CBeTa, aHOMaJlbHasi paboTa 3JIeKTPOIpUOOPOB U
T.1.)? Kakue Harpy3ku Obutn mopaxitoueHsl M Oblin B padore? Korma u
CKOJIBKO pa3 cpabaThIBajIM anmapaThl 3aIIUThI?

- TPOBECTH BH3YAIbHBIH OCMOTp 3JIEKTPOOOOPYJIOBaHUS (IIHYPHI
MUTAHUS,  PO3ETKH,  BBIKIIOYATENM,  KOHTAKTHBIE  COCTUHEHUS,
COCJMHUTENIbHbIE KOPOOKH, 3JEKTpONpHOOphl) HA HAJIWYME BHIUMBIX
MOBPEXJICHUN (M3MEHEHHE IIBeTa WM OIUIABJICHUE W3OJISAIUH, CIIEIbI
TEPMUYECKOTO BO3JEHCTBHSI B pe3yJbTaTeé KOPOTKOIO 3aMbIKaHUS,
UCKPEHMUSI, IEPETPY30K);

- €clli TpHU BU3YaJbHOM OCMOTpE OOHApyXEHbl NOBPEXKICHUS, TO
HEOOXOMMO TIPUCTYNHUTh K  YCTPAaHEHHWIO TIPUYMH  BBISBICHHBIX
MOBPEXICHUN u PEMOHTY (3ameHe) MOBPEXJICHHOT'O
AIEKTPOOOOPYAOBAHHS;

- €CIM TpU BU3YAJIbHOM OCMOTpE MOBPEXIEHHsS HE OOHapyKEHbI, TO
He00X0MMO MPEeNTH K dTamy 2.

Oran 2.

[TpoBepuTs HaIEKAINTYIO pabOTY anmapara 3amuThl.

- JUId YCTpOMCTBa 3alllUThl OT MEPEHAINPSUKEHUs W3MEPUTh 3HAueHUe
HaNpsDKCHUsT THUTaonie cetn. Ecnu 3HaueHHe MUTAIONMIET0 HAIPSDKEHHS
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IIpu3Hak aBapMiiHOIO peKUMa

Bo3moxkHas nmpu4inHa

PeKOMeHIlyeMLIe JecTBUA

Cpabotano YCTPOMCTBO 3aIUTHI

Qg QepeHInaIbHOTO TOKa

YTeuka TOKa.

CpaboTano  ycTpoMHCTBO
JyTOBOTO MPOO00sT (MCKPEHUS)

3alllUThI oT

yrosoi
npoOoii(rocne10BaTeIbHbIH,
napajuleIbHbIA, Ha 3€MIII0) WIIU
VCKpEHHE.

CpaboTtano  yCTpOWCTBO
MEepEHANPSKCHUS

3alllUThI OoT

Hepenam;l HaIPS’KCHUA

CEeTH BBIXOJUT 3a IMAINa30oH yCTaBKU anmnapaTa (HUKe HUKHETO IpeJiesa Wik
BBIIIIE BEPXHEro0), To npobiema B ceTH. Ecnm 3HaYeHHWE NUTAIOLIETO
HanpsDKeHUsl CEeTH JISKUT B JMANa30He YCTAaBKH, TO almapaTr 3alluThbl
HEHCIIPaBEeH U er0 HE0OX0AUMO 3aMEHUTD;

- 17151 yCTPONCTBA 3alUThI AU YepeHnanbHOro Toka B COOTBETCTBUH CO
cTaHmapTamu [7, 8] B KOHCTPYKIIMH TOJKHO OBITh IPEYCMOTPEHO TECTOBOE
YCTPOHCTBO (xHOIKA), KOTOpO€e o0ecrieunBaeT IIPOBEPKY
paboToCIOCOOHOCTH amrmapara. Taxoke MO>KHO MIPOBEPUTH
paboTOCIOCOOHOCTh YCTPOWCTBA € TMOMOILIBIO NPHUOOPOB IMPOBEPKH U
U3MEpEHUS TapaMETPOB YCTPOUCTB 3aIUTHOrO OTKItoueHus. Ecnu anmapat
3alUThl HEUCIPABEH, €ro HEOOXOAMMO 3aMEHUTh.

- U8 yCTPOMCTBA 3aIIUTBl OT JYroBOro Tmpo0Oosi TPOBEPUTH
paboTOCIOCOOHOCTh ammnapaTa B COOTBETCTBUM C MHCTPYKLHUEH 3aBopa-
usroroButens. Hammpumep, ¢ moMoIipi0 TECTOBOIO yCTPOICTBA, BXOASAIIETO
B KOMIUIEKT IIOCTaBKH IIPUOOpa, PU MOMOILM TECTOBOM KHONKU U T.1. Eciin
anmapar 3allUThl HEUCIIPABEH, €T0 HEOOXOIUMO 3aMEHUTbD.

- 7151 aBTOMATHYECKOI'O BBIKJIFOYATENIsl IPOBEPUTH PabOTOCIIOCOOHOCTD
MEXaHU3Ma pacueIieHus. B3BecTH aBTOMaTH4YECKUIN BBIKIIIOUATEIb PyKOH
U Tocie OTKIIOYUTH ero. llpum OoTkmroueHuH AOIKEH ObITh CIIbIILIEH
XapaKTEPHBIN LICITYOK.

Ecnu anmmapaThl 37€KTpUYECKOH 3alUThl UCIPABHBL, TO HEOOXOAMMO
nepenTy K stamy 3.

Oran 3.

[IpoBepka MpUCOETUHEHHBIX HATPY30K (JIEKTPOIIPUOOPOB).

- IPUCOEAMHSATH K 3JIEKTPUUECKOM 1IeNN T00YEPeIHO 110 OJJTHON Harpyske,
KOHTPOJIHUPYsI cpabaThIBAaHUS allllapaToOB 3alIHTHI,

- NIpU BBIABICHUM HArpy3KH, BbI3bIBAIOLICH cpabaThIBaHME ammnapaTa
3aIUTHI, BBIBECTH HArPy3Ky U3 DKCILUTyaTal1H.

PesynbraThl IpoBEpKH, a TaKkKe BCE MPOBEJICHHbBIE MPO(PUIAKTUUECKUE
Y PEMOHTHBIE pabOTHI TOJKHBI OBITh 3a()MKCUPOBAHBI B KypHAJIE.
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IIpu3Hak aBapMiiHOIO peKUMa

Bo3moxkHas nmpu4inHa

PeKOMeHIlyeMLIe JecTBUA

TepMOI/IH,Z[I/IKaTop HU3MCHUII IBCT

[leperpy3ka 1emnu.
I1110X0#1 KOHTAKT.

- BriBectu a5ekTpoo6Opy10BaHIE U3 IKCILTyaTallUH;

- YCTaHOBHUTb OOCTOSITENICTBA, NPU KOTOPBIX IPOU3OIIET IMEpPErpeB
(xakve Harpy3ku ObUIH MOAKIIOYEHBI U ObUTH B paboTe, MPU BO3MOKHOCTH
U3MEPUTH MPOTEKAIOIINH TOK C LIETIBIO BBISIBICHUS IEPETPY3KN).

- TPOBECTH BU3YaJIbHBII OCMOTp 3JEKTPOOOOpPYAOBaHUS, HA KOTOPBIiA
HAHECEH TEPMOMHJMKATOpP HA HAJIM4YUE BUIAUMBIX IOBPEXKICHUN
(V3MeHeHHe I[BeTa WM OIUIaBJICHHUE H30JSALUHU, CIEIbl TEePMUYECKOTO
BO3/JICHCTBUS B PE3YyJIbTaTE KOPOTKOT'O 3aMbIKAHUS, ICKPEHHUS, IEPETPY30K);

- €CIM TpHU BU3YAIbHOM OCMOTpE OOHApY>KEHbI MOBPEKICHUS, TO
HEOOXOMMO TPUCTYHNUTh K  YCTPAHCHHUIO TPUYMH  BBISBICHHBIX
MOBPEXKICHUI u PEMOHTY (3ameHe) MTOBPEXKIEHHOTO
3IEKTPOOOOPYAOBAHMUS;

- €ClId MpHU BU3YAJIbHOM OCMOTPE MOBPEXKACHUA HE OOHApYKEHbI —
MPOBECTH OIEHKY €ro COCTOSHHMS M BBIIOJHUTH NPO(PUIAKTHYECKUE
padoTHI;

- YIQJIUTh CTapblii TEPMOUHAUKATOP U HAHECTH HOBBIN.

B xypHane yka3zaTh Jary OOHapyXeHUs TMeperpeBa, IMPHUUUHY,
NpoBe/ICHHBIE pabOTHI (PEMOHT, 3aMeHa, MPOPHUIAKTHUECKUE PAOOTHI), ATy
HaHECEHHUS HOBOT'O TEPMOMHANKATOPA, COCTOSIHHE HOBOT'O
TEPMOUHAMKATOpa (1IBET, TpaayupoBKa U.T.I1.).

[TonyueH cursan mokapHOM OIACHOCTU OT
TEPMOCHUCTEMBI

ITeperpys3ka.
II;10X0¥ KOHTAKT.

B citydae nonydeHust curHaia o meperpeBe:

- YCTaHOBHTb MECTO, TJI¢ TIPOU30ILIO CpadaThIBAaHHUE JaTYHKA,

- 3aduKCUpOBaTH B IKypHAJIEC BpEeMs, MECTO ¥ HAUMCHOBAaHHE
3JIEKTPOOOOPYIOBAHUS, HA KOTOPOM MPOU30IILIO CpabaThIBAHUE;

- IPOU3BECTH OCMOTP 000PYIOBaHUS, 10 MPUIUHE KOTOPOT'O MPOU3OIILIO
cpabaThIBaHUE CHCTEMBI;

- IO pe3yjibTaTaM OCMOTpa, B CIy4YacC BbIABJICHHUA HCUCIPABHOCTH,
NPOBECTH  PEMOHT, TEXHHYECKOE  OOCIY)KMBaHHE WM  3aMCHY
3IEKTPOOOOPYAOBAHMUS;

- Ipy HEOOXOAMMOCTH 3aMEHUTh JJATUYUK C COOTBETCTBYIONICH OTMETKOM
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IIpu3Hak aBapMiiHOIO peKUMa

Bo3moxkHas nmpu4inHa

PeKOMeHIlyeMLIe JecTBUA

B JKypHaJe.
[Ipu MIPOBEACHUU teroBu3noHHOM | [leperpy3ka. I[Ipu  obOHapyxeHuM  aBapuiiHOrO  MOKapoomacHoro  jaedexTa
JIMAarHOCTUKK  OOHapykeH  aHoMaibHbIN | [1710X0H KOHTAKT. AJIEKTPOOOOPYIOBAaHHE  HEOOXOAWMO  HEMEIJICHHO  BBIBECTH W3

HarpeB 3JICMCHTA 3J'IeKTp0060py,HOBaHI/I$I

AKCIUTyaTalliy U IPOBECTU PEMOHTHBIE PaOOTHI.

[Tocne ycrpaneHuss HEMCHPABHOCTEW, MPUBEAIINX K BO3HUKHOBEHUIO
nedexra, pPEKOMEHIYeTCs TMPOBECTH IOBTOPHOE  TEIJIOBU3MOHHOE
o0cliefoBaHuEe JAHHOIO O0BEKTA.

Pe3ynbrarhl NOBTOPHON JUArHOCTUKHU 3aHECTU B IPOTOKOJ C YKa3aHUEM
MIPOBEJICHHBIX PEMOHTHO-TIPOPMIAKTHYECKUX PaOOT.

Pexomennayercs MPOBOJUTH BHEIUIAHOBYIO TETUIOBU3UOHHYIO
JUATHOCTUKY OTHEIBHBIX JJEMEHTOB AJIEKTPOOOOPYJOBAaHMS — TOCIIE
Ka)kKJI0T0 UX PEMOHTA UJIU 3aMEHBI.

Pe3ynpTarhl BHEIUIAHOBOW JMArHOCTUKW 3aHOCATCS B MPOTOKOJ C
yKa3aHUEM MTPUIHHBI 00CIIeTIOBAHUS.

[Ipu pabote saekTpuueckoro mnpudopa
HaOJIOZAeTCsl HEe XapaKTEepPHBIN IIyM, 3arax
TUTABSIIENCS N30SI,

[lepenane! HanpsKEeHUS.
Hapymenne
3KCIUTyaTalUu.
HewucnpaBHocTh
aneKTponpudopa

IIPaBUII

OTKIIIOYHUTD SIEKTPONPUOOp OT CETH.

OcMoTpeTh TpuUOOpP Ha HAIMYKME HEUCIPABHOCTEH (OIUIABIIEHHWE WU
MOBPEKACHHUE U30JISIIMY MTUTAIOIIETO IIHYpa, Aegopmaliusi Kopmyca 1 T.1.).

[Ipu oOHapy>keHUM HEUCIIPABHOCTH BBIBECTH MPUOOP U3 IKCILTyaTAIIUH.

[IpousBecT peMOHT WM 3aMeHy npudopa.
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3akioueHue

J171s1 TOBBITIIEHUS YPOBHS MOKAapHOW 0€30MacHOCTH 0OBEKTOB JKUJIOTO CEKTOpa U
OOIIECTBEHHBIX 3/1aHU HEOOXOJAMMO MPOBEICHUE MEPONPUATUNA MO MPOPUIAKTUKE
MOKapOB OT BJIEKTPOOOOPYAOBaHMUS, B TOM UYHCIE HA OCHOBE COBPEMEHHBIX
BO3MOXXHOCTEH BEACHUS MOHHUTOPHUHTA COCTOSHUS TOXApHOW 0€30MacHOCTH,
AKCILTYaTUPYEMOTO JIEKTPOOOOPYIOBAHUS.

K HUM OTHOCHTCS CHUCTEMaTHUYE€CKU MOHUTOPHUHI TOXXapHOU OE€30MacHOCTU
IKCILTYaTUPYEMOTO 3JIEKTPOOOOPYAOBAHMS JKHIIBIX M OOIIECTBEHHBIX 3JaHHUM C
IIPUMEHEHUEM COBPEMEHHBIX TEXHUYECKUX CPEACTB, @ MMEHHO TEIIOBU3UOHHAS
JTUAarHOCTUKA, IPUMEHEHUE TEPMOUHANKATOPOB /JI BBIABICHUSI aBAPUMHBIX YUACTKOB
AJEKTPOYCTaHOBOK. Takke HEoOXOAMMO BHEAPSTH B IIUPOKYIO MPAKTUKY HOBBIC
armapathl 3alUThI JIEKTPUUYECKUX CETEH — YCTPOMCTB 3alllUThl OT JyTOBOTO MPOOOs
U TIEpEHATNPSKEHUS.

C 1enp0 TOBBINICHHWS  TOXApPHOW  0€30MAaCHOCTH  JKCIUIYyaTHPYEMOTO
AIIEKTPOOOOPYIOBAHUS JKWIBIX ¥ OOIIECTBEHHBIX 3[aHUN, MPOPUIAKTUICCKUM
OCMOTpPAaM JOJKHBI OJIBEPraThCsl BCE AJIEMEHTHI AJIEKTPOYCTAaHOBOK.

Meton npoWIAKTUKU JOJKEH BBIOUPAThCA HCXOAS M3 TEXHUYECKHUX
BO3MOXHOCTEH, yJ00CTBAa BEAECHHMS OCMOTPOB M O€30MACHOCTH OOCIY>KHBAIOIETO
nepcoHana. Bo3MOXXHO NpUMEHEHHE pa3HbIX METOJOB Ha OJHOM OOBEKTE, B
3aBUCHUMOCTH OT KOHCTPYKIIMU U YCJIOBUH IKCILTyaTallUH.

CoueTaHue HECKOJIBKUX METOJI0B MPOPUIAKTUKHU MO3BOJISIET OoJiee 3P(HEeKTUBHO
MPOBOAUTH MPOPUIAKTUKY MONKAPHON 0€30MACHOCTU AJIEKTPOOOOPYAOBAHUS SKHIIIBIX
U OOLIECTBEHHBIX 3aHU.

[IpuMeHsisi COBOKYMHOCTh Pa3IMYHBIX METOJOB MOKHO IMOCTPOUTH CHUCTEMY
MOHUTOPHUHTAa ¥ TPOQUIAKTHKKA TOXAPHOW OMACHOCTH  AKCIUTYyaTHPYEMOTO
3JEKTPOOOOPYIOBaHUS, OTPAKAIOIIYIO COCTOSHHE IOXApHOW  0€30IacHOCTH
AJIEKTPOYCTAHOBOK M TMO3BOJISIIOUIYIO OCYILIECTBISATh €ro  MPOTHBOIMOXKAPHYIO

popUIAKTHUKY .
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IIpunoxenue

Onucanue TEXHUYECKHUX CPEACTB NMpeAyNpe:KIeHUus] U NPOPuIaKTHKH
M0KAPOB OT 3JIEKTPO0OOPYI0BAHUS

ABTOMaTHyeckme BoIkjIO4YaTeau (AB)

ABTOMaTUYECKHI BBIKJIIOYATENb WM TNPOILIE TOBOPS «aBTOMAT» - 3TO
KOMMYTAIIMOHHBIN anmapar, IpeJHa3HauYeHHbIN I 3aIlUThI SJIEKTPUYECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMbIKaHUW U TIEPETPY30K.

ABTOMAaTHYECKHE BBIKIIOYATEHN OBIBAIOT C DJIEKTPOMArHUTHBIM PACIICTIHTEIIEM
3alUIIAIONIIAM AJIEKTPUUYECKYIO IIEMb OT KOPOTKOTO 3aMbIKaHHSI 1 KOMOMHUPOBAHHBIM
pacuenuTeneM — KOIJA JOMOJIHUTEIBHO C AJEKTPOMAarHUTHBIM PACLENUTEIEM

IMPUMCHACTCA TEIUIOBOM PaCuCIIuTCIIb, 3amnma}0m1/n71 LOCIIb OT IICPCTPY3KHU.
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1, 2 — BUHTOBBIC KIIEMMBI JIJISI TIOAKITIOUCHHS;3 - HO,I[BPI)I(HI)II?'I KOHTAaKT; 4 — HETIOABIKHBI KOHTAKT;
5 - myroracuTelbHas KaMmepa; 6 - THOKUN TMPOBOJHUK (IPUMEHSETCS ISl COSAMHEHUS TOIBHIKHBIX
YyacTeil aBTOMATWYECKOTO BBIKIIIOYATENS); 7 - KaTylIKa JJIEKTPOMArHUTHOTO paclenuTens; § -
Cep/CYHUK DIICKTPOMATHUTHOTO PACHENHTENs; 9 - TEMIOBOH pacIenuTelh (OUMeTalLTHIecKast
mactuHa); 10 - Mexanusm pacuenurens; 11 - pykositka yrpasnenuss; 12 - gpukcatop (s KperieH s
aBTomara Ha DIN-peiike); 13 - koprryc.

Pucynok 1. YcrpoiictBo AB ¢ KOMOMHUPOBAHHBIM paclieUTeNIeM
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B coorBerctBun ¢ tpedoBanmamu riaBel 3.1 I1YD, CII 256.1325800.2016,
CII 31-110-2003 OBITOBBIE AJIEKTPOCETH MOJKHBI OBITH 3ALIUILIEHBI OT KOPOTKHUX
3aMbIKaHUM W Teperpy3ku. IloaTomy miIs 3alUTBl AJIEKTPONPOBOAKUA KWIBIX W
OOIIECTBEHHBIX 3JaHUN CIeAyeT NPUMEHATh aBTOMAaTbl C KOMOMHHPOBAaHHBIM
pacuenuTeneM.

B aBTOMaTH4eCcKOM BBIKIKOYATEINE, 3a 3aIUUTY LENU OT KOPOTKHUX 3aMbIKAaHUI
OTBEYAET JIEKTPOMArHUTHBIN pacuenuTenb. OH COCTONUT U3 KaTYIIKU C HAXOAAIIUMCS
B €€ IEHTPE CEPACYHHKOM, YCTAHOBJIEHHBIM HA CHEIUAIbHON IPY>KHUHE.
B HopManbHOM pexume pabOThl, TOK, MPOXOAs IO KATyIIKE CO3JaeT
JIEKTPOMAarHUTHOE II0JI€, KOTOPO€ NPUTIATMBAET CEPACYHUK BHYTPb KaTYILIKH.
Cunbpl  3TOrO  3JIGKTPOMArHUTHOTO TOJII HEAOCTATOYHO 4YTOOBI MPEOA0NIEThH
CONIPOTHUBIICHUE NIPYKMHBI, Ha KOTOPOM YCTAaHOBJIEH ceplaeyHukK. lIpu kopoTtkom
3aMBIKaHMM TOK B JJIEKTPUYECKOW IIEMM MTHOBEHHO BO3pPACTAET 0 BEJIUYMHBI B
HECKOJIBKO pa3 INPEBBILIANOIIEH HOMHHAIBHBIA TOK AB, 3TOT TOK KOPOTKOIO
3aMBbIKaHUs, IPOXOJAs MO KAaTyLIKE 3JEKTPOMArHUTHOIO PACLEHUTENs yBEIMYNBACT
AJIIEKTPOMArHUTHOE 10JI€, BO3ACHCTBYIOIIEE HA CEPACYHUK 10 TaKOW BEIUYMHBI, YTO
€ro CHJIbl BTATMBAHMS XBAaTaET HA TO YTO ObI MPEOJOIETh CONPOTUBIICHUE MPYKUHBL,
NEPEMEIIAACh BHYTPh KATYIIKM CEPACYHHUK PA3MbIKAET MOJABMKHBIA KOHTAKT
aBTOMATUYECKOTO  BBIKIIOYATENs, OOecTouMBas  LEMb.  JJIEKTPOMAarHUTHBIN
pacLEenUTeNb OTKI0YAET AIEKTPUYECKYIO LEMb 3a JOJU CEKYH/IBI.

3almUTy DSJIEKTPUYECKOM 1Lend OT TMeperpy3ku oOecreurnBaeT TelIoBOU
pacCLENNTENb ABTOMAaTUYECKOTO BBIKITFOUATEIIS.

[leperpy3ka MOXET BOSHUKHYTb ITPU BKIIOYEHUU B CETh 3JIEKTPOOOOPYAOBAHUS
0011e# MOIIIHOCTBIO NPEBBILIAIOIIEH TOIMYCTUMYIO HAarpy3Ky JUlsl JAHHOM CETH, 4TO B
CBOIO OuY€pellb MOXKET IPUBECTU K IEPErpeBy MPOBOJOB Pa3PYLICHUIO H30JIALUHU
AJIEKTPONPOBOJKH U BOSHUKHOBEHUIO I10Kapa.

TeruoBoil pacuenuTenb NPEACTaBISIET COO0M OMMETATUIMYECKYIO IUIACTHHY,
T.€. OH COCTOMT W3 JBYX CIAsSHHBIX IUIACTMH M3TOTOBJIEHHBIX W3 Pa3HbIX METAILIOB,
UMEIOIINX Pa3HbId KOAPPUIUEHT paclIupeHMsl IPU HarpeBe.

[Ipy npoxoxaeHHn Mo OUMETAIIIMYECKOM IJIAaCTMHE TOKa MPEBBIIIAIOIIETO
HOMHHaJIBHBIA TOK AB mutacTuHa HarpeBaeTcs, Ipu 3TOM OJUH METAJUI PACIIUPSIETCA
ObICTpee ApPYroro. OTO MNPUBOAUT K HMCKPHUBJICHUID OUMETANIMYECKOW IJIACTUHBI.
IIpy HWCKpUBIEHMHM OHA BO3JACHCTBYET HAa MEXAaHU3M paCLENUTENsd, KOTOPBIU

Pa3MBbIKACT HO,ZIBI/I}KHBII\/'I KOHTAaKT.
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Bpemst cpabaTeiBaHUSI TEIJIOBOTO PACLENUTENS 3aBUCUT OT BEJIMYHUHBI
NPEBBINICHUS MPOTEKAIONIEr0 B I[N TOKa HAJ HOMHUHAJIbHBIM TOKOM AB.
Uewm Oosbllie 3TO MPEBBILIEHUE, TEM OBICTpee cpadoTaeT paclenUTENb.

Toku ycTaBOK aBTOMATHMUECKMX BBIKIIIOYATENEH, CIyKallUX JJI 3allUThl
OTJIETIbHBIX YYaCTKOB CETH, CJIEIYyeT BBIOMPATh MO BO3MOXXHOCTH HAWMEHBIIUMU
0 pPAcCUYeTHBIM TOKAM OTUX YyYacCTKOB WM 10 HOMHUHAIBHBIM  TOKaM
JNIEKTPONIPUEMHUKOB, HO TaK, 4YTOOBI ammaparbl 3alldThl HE OTKIIOYAIH
AJIEKTPOYCTAHOBKHU TMPU KPaTKOBPEMEHHBIX TNeperpy3kax (MyCKOBbIE TOKH, IMHUKHU
TEXHOJIOTUYECKHUX HArpy30K, TOKU MPU caMO3aIycKe U T. I1.).

Crnenyet oOpamiaTh BHUMaHHE Ha MAPKUPOBKY U XapakTepuctuku AB.

B mapkupoBKe yKa3bIBaroTCs:

- MOJI€JIb aBTOMATUYECKOT'O BBIKIIIOUATEIIS;

- HOMUHAJIbHBIN TOK - MAKCUMAJIbHBIA TOK JJIEKTPUUYECKOU CETH, ITPU KOTOPOM
ABTOMATUYECKUU BBIKIIIOYATEIh CIOCOOEH JIMTEIBHO padoTarth 0Oe3 aBapUiHOTO
oTkirodeHus 1enu. CTaHaapTHhIE 3HAYEHHs] HOMUHAJIBHBIX TOKOB aBTOMATHYECKUX
BBIKJIFOYATEJNIEH JIJII CETEeH KUIIBIX M 00IecTBeHHBIX 3manuii: 10, 16, 25, 32, 40, 63 A;

- HOMUHAJIbHOE HAIPSKEHHUE - MAKCUMAJIbHOE HalpshKeHue cetu B BonbTax, Ha
KOTOPOE€ PACCUUTAaH aBTOMATUYECKUI BBIKIIIOYATEIb;

- TpelieJbHasl OTKJII0Yalolas CloCOOHOCTh aBTOMATHUYECKOTO BBIKIIOUYATENS -
MaKCHUMaJIbHBIH TOK KOPOTKOT'O 3aMbIKaHHUs B AMIeEpax, KOTOpPbIH CIOCOoOeH
OTKJIIOYUTH JTaHHBI AB CcOXpaHHMB mpu 3TOM CBOIO paboToCmocoOHOCTh. B cimydae
MPEBBIIIEHUS TOKOM KOPOTKOTO 3aMbIKaHUs 3HAYECHHUS YKa3aHHOW MpeaebHOM
OTKJIFOYAIOIIEH CMOCOOHOCTH BO3HUKAET BEPOSITHOCTh OIUIABIICHUS TOJBUXKHBIX
KOHTakToB AB 1 ux nmpuBapuBaHus Ipyr K Apyry, T.e. Bbixoaa AB u3 ctpos.

- XapakTepUCTHKa cpabaThIBaHUS - OMPEICISIeT [Uara3oH cpabaTbIBaHUS
aJIeKTpoMarHuTHoro pacrenutens AB. Xapakrepuctuka cpaOaThiBaHUS HMEET
OykBeHHOEe oOOo03HaueHue. JlIs 3amuThl  SJIEKTPUYECKUX CETEed JKUJIbIX U

0OILIECTBEHHBIX 371aHMil yale Bcero npumensitores AB ¢ xapakrepuctukamu B, C, D.
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1- HanmeHoBaHue n cepus

2 - HoMnHanbHOe HanpsxeHune

3 - Bpemsa-TokoBas xapaktepucrmka

4 - HOMWHanbHasa yacrota

5 - HOMuHanbHasa oTKAYalLWas cnoCo6HOCTb
6 - TokoBas Harpy3ka

Pucynok 2. [Ipumep mapkupoBku AB

I[I/IaHaSOHBI TOKOB MI'HOBCHHOI'O  paCUCIIICHHA B 3aBUCHUMOCTH oT

XapaKTePUCTUKU cpabdaThIBaHUs B COOTBETCTBUHM C [12] mpeacTaBiaeHbl B Tabmuie 1.

Tabmma 1
Jlnana3oHbl TOKOB MTHOBEHHOTO PaCLEIICHUS]
XapakTepuctuka cpabaThIBaHHs Jwnamnazon
(turt AB)
B Ceoie 3 I; 1o 5 I,; Bximrounrensuo
C Ceoie 5 I; no 10 I; BkmrounTensHo
D Cerimre 10 I o 20 I, BxmrounTensao

I, - HoMuHaNBHBIH TOK AB.

Bbi6op aBTOMAaTHYECKOrO BBIKJIIOYATENSI OCYLIECTBIISIETCS M0  CIIETYIOIIUM
napameTpam:

- M0 KOJINYECTBY MOJ0cOoB. OaHO- M IBYyXHoJrocHble AB nmpumenstores s
omHO(Da3HOM CeTH, a TPEX- U YeThIpexmnoitocHbie AB - B TpexdasHoii ceTu;

- IO HOMMHAJIBHOMY HanpspkeHnro. HomuHaneHOe Hanpsbkenue AB momxHO
ObITH OOJIBILIE UM PAaBHO HOMUHAJIBHOMY 3HAUYECHMIO HANPSKEHUS 3alllUIAeMON UM

LIETIH;



51

- M0 XapaKTepUCTHKE cpabaTbiBaHUS. XapaKTEepUCTUKY cpabarbiBanus AB
MO>KHO BBIOpATh coryiacHo Tabmure 1;
- IO HOMUHAIBHOMY TOKY. OnpeieTuTh HEOOXOJUMBIM HOMUHANBHBIA TOK AB

MOKHO I10 MOIIIHOCTH HUJIN 110 CCUCHHIO JKHJI Kabes.

YcrpoiicTBa 321U THOIO0 OTK/II0OYeHHs AU depenuuanabHoro toxka (YIAT)

VYCTpolCTBO 3alUTHOTO OTKItoueHUs AuddepeHInaIbHoro ToKa WM, Kak
4acTo roBopsAT, «Y30» - 3TO KOMMYTAIIMOHHBIM anmapar, MpeaHa3HAaYeHHBIM IS

341U ThI BHGKTqueCKOﬁ eI OT TOKOB YTCYKH.

N

1 — am epeHLHAIBHBIH — =

w5 . 1IN V30

TpaHc(OPMATOP TOKA; @
2 — mMoporoesklii JIeMeHT; B} —
’ e 1 (C

3 — HCIIONTHHTENbHBIH [4 46 FELY- 3 O]
MEXAHHIM; T I l "Tl:
4 — uenb TECTHPOBAHHA; T 1 1 2

5 — CHJIOBBIE KOHTAKTHI;

6 —3aIMTHBII KOHTAKT R T & [
LENH TECTHPOBAHMAS @rﬁ:
T — kHonka «TecT»: E s -
R — TecToBBIi pe3sucTop; 2 IiN h

»)

1,2, N — knemmbl Y30, o

Pucynox 3. [Ipunnumn paboter YT

Tok yTeyku — 3TO TOK, MPOXOJSIIMN TO HEXKeIaTeJIbHbIM, B HOPMaJIbHBIX
YCIIOBUSIX IKCIUTyaTalluU, MPOBOSIIUM Ty TSM.

B HopmasibHOM pexume pabOoThl 3JIEKTPOYCTAHOBKH, SJEKTPUUYECKUN TOK
MpPOTEKAaeT 4Yepe3 MPOBOJAHUKH BHYTPU HEE, KaK NPEAYCMOTPEHO KOHCTPYKIIHEH.

OT 1Opyrux TOKONPOBOASAIIMX 3JEMEHTOB KOHCTPYKUHH (METAUIMYECKUE KOpITYC,
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pamMa, Kapkac), IPOBOJHHMKUA OTACJICHBbI H30JISIUEH, CONPOTHUBICHUE KOTOPOWU HE

IMMO3BOJIACT CO3AAaTh JJICKTPUYICCKYHO IICIIb.

Pucynoxk 4. IIpumep koncTpykuuu YT

Ecnu mo kakoii-ro mpuuuHe (MOBPEXKIEHUE, BIAXKHOCTb, TOKOIPOBOSINASL
NbUIb U T.N.) CONPOTUBICHUE H3OJISIIUM YMEHBIIWIOCh, HA KOPIyCE WU JPYTUX
TOKOIPOBOSAIINX 3JIEMEHTAaX YCTAHOBKH MOsBisieTcs noteHuuan. CaMm no cede TOK
YTEUYKH HE BO3HUKHET, HEOOXOJUMO CO3JaTh LIeMb, COSAUHSIONIYIO AJIEKTPUUECKUI
npuOop C MOTEHIIMAIIOM Ha KOpITyCe C 3eMJIed WM HEeUTpasblo. 31eCh BO3MOXKHO
HECKOJIbKO BapUAHTOB.

B mepBoM ciydae, KOpmyc 3J€KTpOYCTaHOBKH, HalpUMeEp, OBITOBON TEXHHKH,
KacaeTcs METAJNIMYECKOTO IMPOBOJHMKA, MMEIOLIEr0 KOHTAKT ¢ 3emiieid. B Touke
KAaCaHMsI 3aMbIKaeTCs 1IeMb, U BO3HUKAET TOK YTEUKH. ECIM KOHTaKT JOCTaTOYHO
HAJEXKHBIA, TO CHJIa TOKAa BO3pACTET /0 TOpora cpabaTbiBaHHUS aBTOMAaTUYECKOTO
BBIKJTIOUATEIIS B IIUTKE MUuTaHus. [Ipu c1abomM KOHTaKTe MOKET BOSHUKHYTh UCKPEHUE,
JIOKaJbHBIA HAarpeB TOYKU KAacaHUsl, YTO MPUBOAMUT K OIUIABJICHUIO U JAJbHEHIIEMY
MNOBPEXKICHUIO U30JIALIMH POBOIOB, BOSTOPAHUIO U MOXKAPY.

B npyrom cnydae, KOpIyC »DJIEKTPOYCTAHOBKM HE HMEET KOHTaKTa «C
3a3eMJICHHBIMH TMpEAMETaMu M caM He 3a3emiieH. [Ipu kacaHuu BHENIHMX TMaHesei
YEeJI0BEKOM, BOBHUKAET HAarpy3Ka, T.K. TEJIO YEJIOBEKa SIBJIAETCS MPOBOJHUKOM, U YEPE3
HEro MpOTEKAET ANEKTPUYECKU TOK. ITOCKONBKY CONpPOTHBIEHHE TENa YEIOBEKA
BEJIMKO, CUJIAa TOKA HEJOCTATOYHA ISl CpabaThIBaHHUS aBTOMATUYECKOTO BBIKITHOYATEIIS

B IIMTKC IUTAHUA U YCJIOBCK IIOJIYYACT SJICKTPOTPABMY BIIJIOTH 10 JICTAJIBHOI'O HCXO/A.
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Takum o6pazom, Y]JIT oOecreunmBaeT 3amuTy 4dYelIOBEKa OT TMOPaKCHUS
JJEKTPUYECKUM TOKOM H 3aLIUTY OT MOXKAPOB.

[punuun nevicteus Y AT cnenyronmii. [Tpy HopManbHOM pexxume padboThI e,
KOr/la MOJABMXXKHbIE KOHTakThl Y /[T 3aMKHYTBI, mpsiMOil TOK OT (ha3HOro MpoBOJA
poxXoauT 4yepe3 marnuronposon YT, 3arem uepe3 Harpy3ky, B KaueCTBE KOTOPOU
BBICTYIIAIOT, MOJKIIOYEHHBIE 3JIEKTPOIIOTPEOUTENN U BO3BpAILlaeTCsl OOpPaTHO B CETh
110 HYJIEBOMY NMPOBOJHUKY, TaK e uepe3 maruuronposoa Y /AT, nmpu 3Tom BennunHa
00paTHOro TOKa paBHA BEJIMYMHE MPSIMOTO TOKA.

[Ipssmoit Tok mpoxoas yepe3 maruutonporoa Y AT co3maet B HEM MarHUTHBIN
MOTOK, B CBOIO 04Yepe/Ib OOPaTHBINA TOK TaK e CO3/]a€T B MArHUTOMPOBOIC MArHUTHBIN
IIOTOK TAKOM € BEJIIMYMHBI, HO TaK KaK HAIPaBJIEHUE TOKOB IMPOTUBOIIOJIOXKHO, TO U
CO3/1aBACMbI€ UMH MATHUTHBIE IMOTOKM IPOTHUBOIOJIOKHBI, T.€. MATHUTHBIE MOTOKH
HaIIpaBJICHbI BCTPEYHO 10 OTHOLIEHUIO IPYT K APYTY U COOTBETCTBEHHO, ITPU PABHBIX
3HAUYEHHUSX MPSIMOTO U 0OPATHOT'O TOKOB, YPABHOBEIIMBAIOT APYT ApPyra, B pe3yibTaTe
Yero CyMMAapHbI MarHUTHBIA IOTOK B MAarHUTONPOBOJAE PAaBEH HYJI. Tak Kak
CyMMAapHbIi MarHUTHBIA MOTOK B MarHUTONPOBOJE OTCYTCTBYET (paBEH HYJIO), BO
BTOPUYHON OOMOTKE TOK HE HMHAYKTUpYyeTCsA. lloABMMXKHBIE KOHTAaKThl 3aMKHYTHI,
ANIEKTpUYECKas LIeNb BKIIOUEHA U HAXOJAUTCA B HOPMAIbHOM pEXUME paOOTHI.

Ecnu B 01HOM M3 3JIEMEHTOB JJIEKTPUYECKOM LA BO3HUKAET yTEYKA TOKA, TO
4acCTh JIEKTPUUECKOI0 TOKA HAYMHAET IPOTEKATH 110 HEXKEIIATEIIbHOMY IIPOBOIALLEMY
nytd. [Ipu 3TOM, YacTh TOKa 3JIEKTPUYECKOM Iemu, Mmocrymnarouias oT (asHoro
npoBoJa He OynerT BO3BpallaTbCsl B CE€Th, a MPOXOAS IO HEXKEIAaTeIbHOMY
OpoBOJALIEMY MyTH OylneT yXxoAauTh B 3emito. ClenoBaTenbHO, OOpPAaTHBINA TOK,
KOTOpBIN OyAeT BO3BpallaThcs B ceTh uepe3 MarHutTonpoBoa YT mo HyneBomy
IpOBOAY, OyJET MEHbILE MPSMOr0 TOKa, MOCTYMAIOIIEr0 B CETh, COOTBETCTBEHHO U
BEeITMYMHA MPSMOTO MAarHUTHOTO TIOTOKA CTaHET OOJIbIIe BEIMYUHBI OOPATHOTO
MAarHuTHOrO IIOTOKAa, B pe3yiprare 4ero B Marauronposone YT cymmapHsbiit
MarHUTHBINA MMOTOK YK€ HE OyJeT paBeH HYJIIO.

Bo3Hukmmi cymMmMapHbli MArHUTHBIM MIOTOK MHAYKTUPYET JIEKTPUUYECCKUN TOK
BO BTOPUYHOM OOMOTKE, KOTOPBIH MPOXOAS 4Yepe3 MarHUTOIJIEKTPUUECKOE pelle
IPUBOJUT €ro B paboTy, a OHO, B CBOIO OUYE€pEllb, Pa3MbIKAET MOJBUKHbIE KOHTAKTHI
OTKJIFOYAsl DJIEKTPUYECKYIO LIETIb.

VYCTpOWCTBO 3alllUTHOTO OTKIIOUEHUSA JIU(PPEpeHIIMAIBHOIO TOKAa HMEET B

obuxone W JApyrue Ha3BaHUs, HarpuMmep, IudQepeHIralIbHbIA BBIKIIOYATENb,
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ABTOMATUYECKUH BBIKIIOYATENh AU(PPEPEeHIINaTIbHOrO TOKa, YCTPOMCTBO 3aIUTHOTO
oTKJItOueHUs. Takke B pa3IUYHbIX TIOKyMEHTaX BCTPEUAIOTCs pa3Hble ab0OpeBUaTyphI
naHHoro ycrpoictsa, Hanpumep, AB/IT B 'OCT IEC 61009-1-2020, BAT B I'OCT
IEC 61008-1-2020; VAT B CII 256.1325800.2016; Y30 B IIY3 u CII 31-110-2003.

OcHoBHbIMU XapakTepuctukamu Y [T sBnsroTcs:

- Tun. B 3manuax moryt npuMmensaTtecsa Y /T tuna «Ay», pearnpyromue Kak Ha
IIEPEMEHHBIE, TaK U Ha IyJbCUPYIOLIME TOKH YTeUKH, WK Thna «ACy», pearupyromue
TOJIBKO HA NMEPEMEHHBIE TOKM YTE€UKH. VICTOUHMKOM MyJIbCHUPYIOIIET0 TOKA YTEUKH
MOTYT SIBIISITbCSI CTUPAJIbHBIE MAIIUHBI C PETYJATOPAMU CKOPOCTH, PETYIUPYEMBIE
VICTOYHHKH CBETA, IEPCOHAIBHBIE KOMIIBIOTEPHI U JIP.

- HOMHMHAQJIbHBIA TOK - MakcUMaibHbIi TOK mpu kotopoMm YT cnocoOHO
JUTUTENIbHO paboTaTh, HE TEPSIsl CBOIO paboTocnocoOHOCTh. CTaHAApTHBIMU, HanboIee
4acTO HCIOJb3YEMBIMH 3HAYEHUSIMH HOMUHAJIbHBIX TOKOB Y/IT, mcrons3yemsbIxX B
AIEKTPOYCTAHOBKAX KUJIBIX W OOIIECTBEHHBIX 3AaHui sBistores: 10, 16, 25, 32, 40,
63A;

- muddepeHunanbHblii TOK — MUHUMAJIbHBIA TOK YTE€UKH, Ipu KoTopoM Y /[T
MIPOU3BEACT OTKIIOUEHUE dIEKTpUUecKol nenu. JuddepeHunaibHbIi TOK — 3TO OHA
Y3 TJIaBHBIX XapakTepuctuk Y AT;

- HOMUHAJILHOE HAMNpsOKeHHUE — HamnpsbkeHue cetu rpu kotopom YT ciocoOHO
JUTUTEIILHO paboTaTh, HE TEPSIsi CBOIO paOOTOCIIOCOOHOCTH;

- pon Toka (MOCTOSTHHBIN WU IEPEMEHHBIN );

- YCIIOBHBIM TOK KOPOTKOT'O 3aMBIKaHUSI — TOK KOTOPBIN KPATKOBPEMEHHO MOXKET
Bbiepxkath YT 10 MomeHTa moka He cpaboTaeT aBTOMAaTUYECKUN BBIKIIOYATENb,
YCTAHOBJICHHBIN IS 3aIUATHI HEMHA OT KOPOTKOT'O 3aMbIKAHMUSI.

Bui6op VIT nmpous3BoaUTCS O CIEAYIOMIMM KPUTECPUSIM:

- IO HOMUHAJIbHOMY HANpPsDKCHUIO U TUNY ceTH. HoMHHanbHOE HampsiKEHHe
YAT nomxHO ObITH O0JBIIE TUO0 PAaBHO HOMUHAIBHOMY HAIPSKEHUIO 3alUIaeMOM
uM nenu. s ognodazHoit cetu Tpedyercsa apyxnoitocHoe YT, mis tpexdaszHoit
CETHU — YETBIPEXIIOIOCHOE;

- 110 HoMUHAJIbHOMY TOKY. CornacHo ITYD ucnons3oBanue Y/IT B rpynmnoBbIx
JUHUAX, HE HMMEIOIIMX 3allUThl OT CBEPXTOKA, 0€3 JOMOJHUTEIBHOrO armaparta,
o0ecrneynBaroIIero 3Ty 3alUTy He aomnyckaercs. M3 atoro cienyer, uro nepen YT

JOJDKCH CTOATD ABTOMATUYECKUM BBIKJIOUYATEIb WU ,Z[perﬁ arrapar ¢ (I)YHKI_II/Ieﬁ


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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3aIUTHI OT CBEPXTOKA, IO TOKY KOTOPOTO HEOOXOAMMO BHIOUPATh HOMUHAIBHBIA TOK
YAT. Tlpu stom HOomMuHaNBHBIA TOK YJIT momkeH ObITH Oonbliie JUOO paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJICHHOTO /IO HETO ammapara 3aiuThl (aBTOMaTUHYECKOTO
BBIKJTIOUYATEIS WIIM JPYTOoro anmnapara ¢ GQyHKIHUEeH 3alllUThl OT CBEPXTOKA);

- mno gubdepenuuanbHoMy — TOKy.  CTaHmApTHBIMM  BEJIMYMHAMHU
maddepennmanbaoro toka YT sBimsrores: 6, 10, 30, 100, 300, 500mA. YT
¢ muddepernmmanbapiM TokoM 100, 300 m 500 MA TpPUMEHSFOTCS IS 3alTUTHI
OT moXapoB, ¢ auddepenuuanbupiMu Tokamu 6, 10, 30 MA - a8 3anUTHI

OT ITOPAKCHHA YCIIOBCKA SJICKTPUICCKHUM TOKOM.
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\s,m 53
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Pucynok 5. MapkupoBka Y IT

[Mpumensiemble Tunbl YT ¢GyHKIMOHATBEHO JOMDKHBI TMPEAyCMaTpUBATDH

BO3MOKHOCTh MPOBEPKU UX paboTocnocooHocTH, npoBepka Y T (TectupoBanue) st
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KUJBIX OOBEKTOB JOJKHA IMPOBOJUTHCS HE PEXE OMAHOrO paza B TpU Mecsla,
0 YeM JODKHA OBITh 3amUCh B HWHCTPYKIHHM 110 JKCIUTyaTallud TPEANPUSTHS-
W3TOTOBUTEIIA.

YcranoBka YT,  JeWCTBYHOIIMX  HAa  OTKIIKOYCHHE, 3aIperaeTcs
JJI. AJEKTPONPUEMHHUKOB, OTKJIIOUEHUE KOTOPBIX MOXET MPUBECTH K ONACHBIM
MOCJIEACTBUSAM: CO3JAHUKD HEMOCPEACTBEHHOM YIpO3bl JJI KU3HU JIIOJCEH,
BO3HUKHOBEHHUIO B3PHIBOB, MOKAPOB U T.II.

JIns caHUTapHO-TEXHUYECKUX KaOWH, BAaHHBIX M JYIIEBBIX PEKOMEHIYETCS
yctanaBiuBaTh Y T ¢ HoMuHaIbHBIM Tu(depeHIHATbHBIM OTKIIOYAIOUAM TOKOM J10
10 MA, eci 1J1s1 HUX BbIJIEJIEHA OTAECIbHAS JIUHUS, B OCTAJIBHBIX CIIy4asiX, HAIPUMED,
Ipu MPUMEHEHUU OJHOW JMHUM JJISI CAHUTAPHO-TEXHUYECKOW KaOWHBI, KyXHU U
Kopuaopa, ciuenyer npumeHsaTe YT ¢ HomuHanbHbIM AU pepeHIInaTbHBIM
OTKJIFOYAOIIUM TOKOM 110 30 MA.

Jns omnokBapTupHbeIX noMoB YT ¢ HOMmMHHambHBIM JuddepeHInaIbHbIM
OTKJIIOYAOIUM TOKOM A0 30 MA peKOMEeHyeTCsl MpeycMaTpyuBaTh JUIsl TPYIIOBBIX
JVMHHUM, NUTAIOLMX IITENCEIbHbIE PO3ECTKM BHYTPU JIOMa, BKIIOYas I10JIBAJbI,
BCTPOCHHBIE U IIPUCTPOCHHBIE TAPAXKHU, a TAKXKE B TPYIIOBBIX CETAX, MUTAIOLINX
BaHHbIE KOMHATHI, TYIIEBbIE U CAYHBI. /{151 yCTaHABIMBAEMBIX CHAPYKH IITENCEIbHBIX
po3etok ycranoBka YJIT ¢ nHomMuHanpHBIM ud(epeHInaTbHbIM  OTKIIOYAIOITIM
ToKoM 710 30 MA o0si3aTesbHa.

B 3manmsx moryt npumensaTbes Y30 Tuna «Ay», pearupyrompe Kak Ha
NIEpPEMEHHBIE, TAK U HAa MyJICUPYIOIIUE TOKU TOBPEXKACHUMN, Ui « AC», pearupyrolme
TOJIBKO Ha NTEPEMEHHBIE TOKH YTEUKH.

Kak Buano u3 xonctpykuuu YT (ecnu peub uaer HE 0 KOMOMHHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllMTa OT CBEPXTOKOB M MpHU JOO0H cXxeme ero
NOJAKIIOYEHHUS]  JOJDKHA  OBITh  MpeaycMOTpeHa  oOsi3aTenbHasi  yCTaHOBKA
ABTOMAaTUYECKOTO BBIKJIFOUATEIIS, IS 3alIAThI, Kak camou ceTr, Tak U Y [T oT TokoB
MEePETPy3KU U KOPOTKOTO 3aMbIKAHUSI.

Taxxke HeoOxoauma mnepuoauueckas IMpoBepka pabotocnocodHoctn YT.
Crannapramu [7, 8] ycTaHOBJIEHO TpeOOBaHHME MO HATMYMUIO YCTPOMCTBA MPOBEPKU

pabotocnocodnoctu YT (knomnku). [IpoBepka paboTOCIIOCOOHOCTH OCYIIIECTBIISIETCS
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HaxatueM KHONKU «TECT». Ilpu ee Haxatun B YT UCKyCCTBEHHO CO3/1a€TCSI TOK

YTEUYKH, YTO JIOJKHO MPUBECTH K OTKIHOUeHUIO Y JIT.

YcrpoiicTBa 3alIUTHI OT AYTroBOro npooos uiau uckpenus (Y3 /111)

JlyroBoil mpoOol WM HCKPEHHWE — OJUH M3 aBapUUHBIX MOKAPOOMACHBIX
PEXKUMOB B DIIEKTPOCETSIX.

B omiMume OT KOpPOTKMX 3aMbIKaHWW, BO3HMKAIOIIMN TIPU HCKPOBBIX
Y TYTOBBIX pa3psiax TOK, OTPAHWYMBAETCS CONPOTHBICHUEM HAarpy3K, Ha KOTOPBIN
HE PearupyroT aBTOMaTHYECKUE BBIKJIIFOYATENM, HO 34 CUET JUIUTEIBHOIO BPEMEHH €TI0
IIPOTEKAHMS], MOKET POUCXOAUTH BOCINIAMEHEHUE U30JIALMU IIPOBOJIA.

OpHOM W3 TJIaBHBIX MPUYMH HUCKPEHHs SBISETCS OOJBIIOE MEPEXOqHOe
conporuBieHue (BIIC), B o0uxoje Ha3pIBaeMOE TaKXKe «IUIOXUM KOHTAKTOM.
IIpu BIIC Ha mepexone 3JeKTPUYECKOrO TOKa C OAHOrO IMPOBOJHHMKA HA JIPYrou
oOpa3yercs moOcCieAOBaTeNbHAS WIM MapajulesibHas SJEKTpUYEcKas Jyra MexIy
IIPOBOJIAMU UM KOHTAKTaMHU.

BIIC yacTo BO3HMKaET BCIEACTBUE N€(PEKTOB U MOBPEKICHUM, MPOU3OLIEAIINX
IpU 3KCIuTyaTauuu obopyaoBanus. Hampumep:

- TOBPEXKIEHUS H30JSLUMU KaOels TBO3ASIMH, LIypyNaMH, 3aKUMaMu WU
IIPU MEXAHWYECKOM BO3JICUCTBUU APYTUMHU NPEIMETAMU;

- IOBPEXKICHUS M30JSUHU Kabenel TppI3yHaMU U TOMAIIHUMHU KUBOTHBIMU;

- u3noM Kabenst (IpoBoja) MpU U3ruOax WM MPHU MOCTOSHHBIX MEXaHUYECKHX
BO3JCHCTBUSIX;

- CTapeHUE WU30JIALMH, IOBPEKICHHUS OT BO3JAEHUCTBUSA TEMIIEpATypbl, BJaru,
JPYTUX pa3pylaoiux (pakTopos;

- YXYAILIEHUE KOHTAKTa W3-3a OCJIA0JIEHUs 3a)KUMOB, CTApEHUS U OKHUCIICHUS
IIPOBOJIOB U T.[I.

B noBpexIE€HHON Kuile BO3HHMKAET Mallblil 3a30p, MpoOMBaeMblii paboynum
HaNpsHDKEHUEM, TO3TOMY TOK 10 TAKOMY KaOeIto MpoJI0JKaeT MPOTeKaTh, U OCTAETCA
OJIM30K K HOMHUHAJIbHOMY 3HAUEHHIO, a 3HAYUT, aBTOMATUYECKHH BBIKJIIOYATEIb

Ha HETrO HE pearupyer.
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Ocnabnennei MeXaHUUBCHOR MNepegasnemHbii HenoaoueHHbIR
KOMTAKT NOBPesaeHe Kabens KOHTAKT
wabena
Jedert MoapexaeHue MexaHwueckos MNoapesaeHue CrpyTha meab U
wabens rpLIFYHAMIA NOBPEMOSHHME MAM CTapeHKE ANKMHHWE
WIAONALAK H3OAALMM

PI/ICYHOK 6. Bo3sMoxHEbIe IMPUYHUHBI HCKPCHUS B 3JICKTPOIIPOBOAKCE

B 3a3ope BO3HUKaeT AYroBOM paspsll, CONPOBOXKIANOIIMKWCSI HWHTEHCUBHBIM
BBIJICJICHUEM TEIlIa, YTO MPUBOJMT K JaTbHEHUIIEMY pa3pyIICHUIO U30JISAIUNA KaOes
Y €0 BO3TOPaHUIO.

[Tpu GobIIIOM TIEPEXOAHOM COMPOTUBICHUH BOSHUKAET MTPOIIECC ITUKITNISCKOTO
o0pa3oBaHUsI M Tall€HUS OJJICKTPUUECKOW JIyI'¥, MPOUCXOAUT 3HAYUTEIHLHOE U
JUTUTEJIbHOE BBIICJICHUE TEIUIOBOW SHEprur. BoO3HUKAIOT JIMTENbHBIE U YCTONYUBBIC
TEIJIOBBIE PEKUMBI PAOOTHI SJICKTPHUYECKUX IIeNei, BCICACTBUE YETrO MPOUCXOIUT
pa3pylIeHre U30JISAIUN U 3aIIUTHBIX 000JI0YEK, a TAKXKE MOCIIEeAYIoIee BO3TOpaHNUE.

[Io mexaHW3My BO3HUKHOBEHUS, PA3JIWYaOT MOCJIEAOBATEIbHBIN TyrOBOM

po0oil, mapamienbHblil 1yroBoi MpoOoil U 1yroBoi mpoOoil Ha 3eMITIO.

L (nuHuA)
HAIPY3KA
N (HenTpansb) 1
|
PE (3azemneHue) :

i - O W = .

Pucynok 7. Mexanu3M BO3HUKHOBEHHUSI TyTOBBIX MPOOOEB
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[Toq mocnegoBaTeNbHBIM TyTOBBIM MPOOOEM TMOHUMAETCS JICKTPUICCKUIN
npo0oil M30IAIMK (MITM BO3AYIIHOTO MPOMEXYTKA), MPU KOTOPOM TOK IPOTEKaeT
yepe3 Harpysky nenu, 3amuiiaemor Y3II. [TocnenoBarenbHbll TyroBoi mpoboi
BO3HUKAET, IPEXKAE BCETO, B PE3YJIbTATE MTOBPEKIACHUS ITPOBOAA WU IOTEPU KOHTAKTa
B IIOCJIE0OBATENBHOCTU C HArpy3koil. B aTux cimydasx, BeJIMUMHA TOKa MEHBLIE, YEM
pabounii TOK, W  aBTOMATHYECKHE  BBIKIIOYATEIM  WJIM  BBIKIIOYATEIU
nuddepeHnanbHOro ToKa He CIIOCOOHBI OMPEACIUTh HEUCTIPABHOCTh U OTKIIFOUUTH
3aIIMIIAEMYIO LIETb.

[TapamnenbHplil 1yroBoid mpoOol - 3T0 MpoOoil, IPU KOTOPOM TOK MPOTEKAET
MEXIy aKTHBHBIMH TPOBOJHHKAMHU, TApAIENbHO 1€ Harpy3ku. [IpoOoii
COIPOBOK/IAETCS MOSBICHUEM SJIEKTPUUECKON YT, CIOCOOCTBYIOIIEH 3aMbIKAHUIO
IPOBOJHUKOB. BenmnunHa Toka mpu mapajuieIbHOM MPO0O0e OMPEeAeNseTCs MOTHBIM
COITPOTUBIICHUEM LENU. B 3aBUCMMOCTH OT TOro, KAKOW HOMUHAJIBHBIA TOK HUMEET
ABTOMATUYECKUN BBIKJIIOYATEINb, MPOUCXOAUT (WM HE MPOUCXOAMT) OTKIIOUCHUE
nenu. [lpu 3arpyOneHHON ycTaBKe ToKa CpalaThblBaHUSI aBTOMAaTUYECKOTO
BBIKJIFOYATEINS] OTKIIOUYEHHE LIETU TPOUCXOIUT C 3aI€PHKKOM.

JlyroBoii npo6oii Ha 3eMJTI0 — 3TO TPOOOH, TPU KOTOPOM TOK MPOTEKAET MEKTY
AKTUBHBIM ITPOBOJIHMKOM U 3eMJiei B pe3yJsibTaTe 3aMblKaHus (ha3HOTO MPOBOIHUKA Ha
3EMJIIO WM HA DJIEMEHT DJIEKTPUUYECKU CBSA3AHHBIN C 3€MIIEH.

YerpoiicTBo 3amuthl oT gyroeoro npooos (Y3II1) — HOBBIM ki1acc anmapaToB
3alUThl 3JEKTPUUECKON CETH, MpPEHA3HAYEHHbIA, B OTJIMYHME OT APYrUX BHUIOB
ANEKTPUUYECKUX 3alIUT, UCKIIOUUTENIBHO ISl MPEAYNPEKICHUS U NPeI0TBPAILICHUS
MOKapOB, BO3HUKAIOIINX U3-3a JYTOBOTO MPOO0s (MCKPEHUS).

HekoroppiMu pa3zpaboTunkamMu ITHUX M3ACIUNA MPUMEHSETCS TakKe TEePMHUH

«YCTPOMCTBO 3aIUTHI 0T cKkpeHus» (Y3Uc).
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Pucynox 8. [IpuMepsl yCTpOKCTB 3alIUTHI OT TyTOBOTO MPOOOS pa3IMUHbIX
MIPOU3BOAUTEIICH

V31T HOCUT UCKITIOYUTENBHO TPOTUBOIOKAPHOE Ha3HAYECHUE.

OcHoBHoM  3amaueit  Y3JIII  sBasercs  CBOEBPEMEHHO  PacIoO3HATh
BO3HUKHOBEHUE MOKAPOOMACHOTO MCKPEHUS] W  OTKJIIOYUTH  3al[UIIAEMYIO
AJIEKTPUUYECKYIO 11ETIb.

V3II CKOHCTPpYMpPOBAHO TakK, 4YTOOBI OMNPEAEIUTH MOSABICHUE JTYyrOBOTO
(MCKpOBOrO) pa3psia U IpepBaTh KOHTYp €WIE€ MEpe] TeM, KaK SHEprus B MECTe
HEUCTPABHOCTH JOCTUTHET 3HAYEHU, BEAYIIMX K BOSHUKHOBEHHUIO MTOXKapa.

V3II obecneunBaeT aBTOMAaTUYECKYIO JMArHOCTUKY KOHTPOJIUPYEMOM
AJIEKTPUYECKON MM U TPU BO3HUKHOBEHUM HCKPEHHs OTKIOYaeT €€ OT oOuiei
MMUTAIOIIEH CETH.

Takum oOpazoM, 1ellb TPUMEHEHUSI 3TUX YCTPOMCTB — 3TO MPEAYNPExKICHUE
M0>XapoB, BO3HUKAIONIUX B TMOMENIECHUAX, 3JAHUAX U COOPYKEHUAX IO MHPUYHUHE

HEUCTIPABHOCTH 3JIEKTPOOOOPYI0OBaHMS, MPOSBIISIONICHCS B BUJIE JyrOBOrO MpoOOst
(uckpeHus).
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bonpmmacTBO  V3/II  MCMONB3YyIOT CXOXKHME TMPUHIUIBI  OOHAPYKCHUS
MOXKAapPOONACHOTO HCKPEHUSI B CETU. YCTPOMCTBO AHAIMU3UPYET COBOKYMHOCTH
MapaMeTpOB TOKA M HAIPSKEHUS CETH, XapPaKTEPHBIX I WCKPEHHS: BEIUYMHY,
dbopMy, MOJISIPHOCTH, MTPOJIOJKUTEILHOCTh U TEMIT CJIEIOBAHUS CKAYKOB. DTH CKaYKU
U JaT uHpopMaini, o0padaTeiBaeMyl0 MOAYJIEM OOpaOOTKM CUTHAJIOB B COCTaBe
VY311 BennunHa noay4eHHOTO CUTHAJIa CPABHUBAETCS C 3aIaHHBIM 3HAYEHUEM U [IPU
KQKJIOM TIPEBBIIMIEHUHA 3TOT0 3HAYEHUS TMOHACTCS WUMIYJBC PETUCTPUPYEMBIN
HakonureneMm. [Ipu TOCTHKEHMH B HAKONHUTENIE YCTAHOBJIEHHOIO YHCIIA WUMITYJIHCOB
3aIaHHOTO yPOBHS MOAPsA (HOPMHUPYETCSs CUTHA, OTKJIIOYAIOUIUN 3alUIIAeMYIO
JIMHUIO.

Baxnoit xapakrepuctukon Y3/II, saBisieTcs mNOMEX03alUIIEHHOCTh, T.€.
OTCYTCTBUE HEXKEJIATeJIbHBIX (JOKHBIX) cpadaThlBaHUWA MpU BKIKOYEHUU B
3alMIIAeMYI0 LIETh Pa3IUYHBIX JIEKTPONPUOOPOB, HATPUMED, MbLIECOCa, UCTOYHUKA
IIUTaHUSI C DJJEKTPOHHOM KOMMYTAalME€, JBUTATellsl KOHAEHCATOPHOIO IIyCKa,
AJIEKTPOHHBIX PETYJISTOPOB (TUPUCTOPHOTO THUIMA) CUJIBI CBETa, (IYyOPECICHTHBIX U
TAJIOTCHOBBIX JIAMIT, & TaKXKe «HOPMAJIBHO HCKPSIINX» PYYHBIX DIIEKTPOOBITOBBIX
WHCTPYMEHTOB C JBUTATEIISIMA KOJUIEKTOPHOTO THIIA UCKPEHUE B KOTOPBIX SIBIISIETCA
JIOITYCTUMBIM, HalIpUMEP APEIb.

CToUT OTMETUTBH, YTO OTACIBbHBIE AJIEKTPUUYECKHE YCTPOMCTBA CAMU MOTYT
TeHepUPOBaTh BBICOKOYACTOTHBIE M CPEIHEYACTOTHBIE IMOMEXH, KOTOpbIe OyayT
pacno3HaBatbesi Y3JIII kak wucTOUHMK uCKpeHus. Hampumep, TUPUCTOpHBIE
perynaropel ¢ (a30BbIM YIpaBICHUEM 0€3 MOMEXOMOABISIIONUX (PUIBTPOB;
pa3IUYHBIE YCTPOMCTBA, T€HEPUPYIOIINE BBHICOKOYACTOTHBIE TTOMEXHU IMOBBIIIEHHOTO
YPOBHS, CYIIECTBEHHO IMPEBBIMIAIONIME HOPMbI Ha NomMexosmuccuro. lIpu Hammuum
MEPEUUCTIECHHBIX YCTPONUCTB, TPUXOAUTCS INOO0 OTKA3bIBaThCS OT npuMenenus Y 3111,
yBEJIMYMBAsl PUCKH BO3TOpPaHUN OT HCKpeHus, Jubo oTkiatouath Y31 Ha Bpems
WCIIOJIb30BAHUSA YCTPOMCTB, SIBIIAIOIIUXCS TE€HEPATOPAaMU BBICOKOYACTOTHBIX U
CPEIHEYACTOTHBIX MOMEX.

OcHoBHbIMU XapakTepuctukamu Y 3/111 sBisitoTCs:

- HOMHUHAQJIbHBIA TOK — MaKCUMaJbHBIM TOK mpu koTopoMm Y3JIII crocoGHO
JUTUTEIILHO paboTaTh, HE TEPSISi CBOIO paOOTOCIIOCOOHOCTH. B OCHOBHOM BBITTYy CKAIOTCS
B ST MOAU(UKAIUAX, B 3aBUCUMOCTH OT HOMUHAJIBHOTO ToKa: 16, 25, 32, 40, 63A;

- HOMHMHAJBHOE HANPSHKEHUE — HAIpsHKEHHE ceTu Ipu Kotopom Y3JIII

CIOCOOHO JITUTEIHHO paboTaTh, HE TEPSsl CBOIO PA0OTOCTIOCOOHOCTH;
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- YCIIOBHBIM TOK KOPOTKOI'O 3aMBIKaHUS — TOK KOTOPBIM KPATKOBPEMEHHO MOYKET
Beiiepkath Y3/II1 1o MoMeHTa moka He cpaboTaeT aBTOMATUYECKUI BBIKIIIOUATEINb,

yCTaHOBHCHHBIﬁ JJI 3alIUThI HETIN OT KOPOTKOI'O0 3aMbIKAHM.
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1 — U3roTOBUTENR; 2 — MOJIEJIb; 3 — HOMUHAJIBHOE HANPSIKEHHE; 4 — 4acTOTa; 5 — HOMUHAJIbHBIN
TOK; 6 — YCJIOBHBINM TOK KOPOTKOTO 3aMbIKaHUS; 7 — CXeMa MOJKIIOUEHHUS; 8 — CXeMa WHIUKAIIIU
COCTOSIHHSI TpruOopa

Pucynok 9. [Ipumep mapkupoBku Y3/II1

Bre16op Y3111 npou3BoauTCs 1O CASAYIOMIUM KPUTEPHUSIM:

- 10 HOMMHAJIbHOMY HanpspkeHnto. HomunaneHoe Hanpsbxenue Y 3111 nomxHO
ObITH OOJIBIIE JINOO PABHO HOMUHAIBHOMY HANPSHKEHUIO 3aIUMIIAEMON UM LIEeTIH;

- [0 HOMHUHaIpHOMY TOKy. Y3JII He 3amumaer 3JIEKTPUYECKYIO CETh
OT MEPETPY3KU U TOKOB KOPOTKOTro 3aMbikaHus. [Toatomy nepen Y311 nomkeH cTosSTh
ABTOMATUYECKUU BBIKIIIOUATEIh WM JPYyrod ammapar ¢ (QyHKIMEH 3aluThl
OT CBEPXTOKA IO TOKY KOTOPOr0 HEOOXOJUMO BbIOMpaTh HOMUHAIBHBIN TOok Y3/III.
[Ipu »5sTOoM HoOmuHanbHBIA TOk Y3III npomken ObITh OoJbiie JMOO paBeH
HOMHUHAJIbHOMY TOKY YCTaHOBJICHHOI'O /IO HETO amnmnapara 3aiiuThl (aBTOMAaTUYECKOTO
BBIKJTIOUATEJS WIIA IPYTOro anmnapara ¢ (PyHKIMEH 3alUThl OT CBEPXTOKA).

Taxoke ipu Be1i6ope Y3/III cieqyer oOpaTuTh BHUMaHKUE Ha HAIMUWE (PYHKITUU
IPOBEPKH pabOTOCIIOCOOHOCTU yCTpoicTBa. HekoTopble MPOU3BOIUTENH OCHAIIAIOT
VY311 kHONKOW POBEPKH, OTIEIbHBIE IPOU3BOAUTEIN B KOMIUIEKTE C YCTPOMCTBOM

MMOCTAaBJIAKOT CPCACTBO KOHTPOJIA B BHIAC ABTOHOMHOM BUIJIKH, HOSBOH}II-OHICﬁ


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/

63

UMUTHUPOBATh KCKPOBBIC pa3psibl, W TaKUM OOpa30M OCYIIECTBIATH KOHTPOIIb
(GYHKIIMOHUPOBAHUS W3NS U OMPEICICHUE 30HBI €r0 JCWCTBHS, YTO SBISETCS

HCCOMHCHHBIM IMPCUMYIICCTBOM TAKHX aIlllapaTOB.

Pucynoxk 10.ITpumep Y3II B KOMIUIEKTE CO CPEACTBOM KOHTPOJISI 30HBI
(GyHKIMOHUPOBAHUS

VYceranoBka Y3/III B IrpyIIoOBBIX CETSIX NMUTAHHUS CHCTEM IPOTHUBOIOXKAPHOMN
3aIIUTBl U B JJIEKTPOYCTAHOBKAX MEAULMHCKOIO HA3HAYEHHUs, IOAJCPKUBAIOLINAX
KU3HEACSITEIbHOCTb OOJIbHBIX, HE JIOMYCKaeTCsl.

V3AII saBnsercs eme OJHUM BHUJOM 3alIUTHl JJIEKTPUUYECKUX ILIETICH.
OHo He 3aMeHsieT co0oM JIpyrue anmaparbl 3alllUThl U HE OTMEHSET HEOOXOAUMOCTH
IIPUMEHEHUS B DJIEKTPUYECKUX LIETSX aBTOMATUYECKUX BBIKIKOYATEIEH U YCTPONCTB
3aLUTHOTO OTKJIIOUYEHUS JU((HEepeHIINATBHOTO TOKA.

V3II pexkoMeHAayeTcsl yCTaHaBIMBATh B OTACJIBHBIX TI'PYIIIOBBIX JIMHUSAX
NUTAHUS OCBEILIEHUS U IITENCEIbHBIX PO3E€TOK MOCIIE IPYTUX alapaToB 3aluThl (AB,
YAT).

VYceranoBka Y3/II1 3anpemaeTcs B IMHUAX CUCTEM MMPOTUBOIIOAKAPHOM 3aILUTHI,
a TaKXKEe JJIEKTPOIPUEMHUKOB, OTKJIIFOYECHUE KOTOPBIX MOMKET IPUBECTH K OIACHBIM
IIOCJICACTBUSAM: CO3JAHHUI0 HEINOCPEACTBEHHOW yIrpo3bl [UIA  JKU3HM JIIOJEH,

BO3HHUKHOBCHHUIO B3PBIBOB, IIOKAPOB U T.[.
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YcrpoiicTBa 3amuThI 0T nNepeHanpsi:keHus cetu (Y3II)

[Tepenaapl HANPSKEHUS B SIIEKTPUUECKON CETH SIBIIIFOTCS OJHOM U3 OCHOBHBIX
NPUYUH BBIXOJIa W3 CTPOS DJIEKTPUUECKUX MPUOOPOB, MPUBOASAIIUX B OTIEIbHBIX
ciyyasx K 1okapy. OcoOEHHO OCTpO BONPOC 3alIMThl  3JIEKTPONPUOOpPOB
OT IEpenagoB HAaNPSDKEHUST CTOUT B JKWIBIX MHOIOKBAapTUPHBIX JIOMaxX CTapou
IIOCTPOMKH, a TaK K€ YaCTHBIX >XWIBIX JOMax IMOJKIKOYECHHBIX K CTapbiM JIMHUSIM
3JIEKTponepeaay.

Y CTpOUCTBO 3aIIUTHI OT MEPEHANIPSIKCHUS WU PEJIC HANPSIKEHUS — 3TO anmnapar
3aIUThl, OCYIIECTBISIOMINI HENPEPBIBHBIM KOHTPOJb BEJIMYHWHBI HANPSKEHUS
MUTAIONIEH CETH C LIETbI0 00eCleYeHus OTKIIIOUEHMs] HAarpy3Kd B CJIy4yae BBIXOJIa

3HA4YCHUA HAIIPAKCHHA 3a YCTAHOBJICHHBIC IIPHUACIIBI.

Pucynox 11. [Ipumepsl yCTpONCTB 3alIUTHI OT IEPEHANPSKEHUS] pa3IMYHbIX
POU3BOAUTEICH

Hasznauenne VY3II 3akmiouaercs B 3amuTe  DIEKTPOOOOPYAOBAHHS
OT IIE€PENAI0B HAIPSIKEHHS CETU KOTOPBIE MOTYT BO3HUKHYTH B CIIEICTBUE PA3JIMYHBIX
(akTOpOB TaKUX Kak 0OpbIB HYJIA, lepekoc ¢a3 u T.1.

Kak mpasuno, Y3II cocTouT u3 JBYX OCHOBHBIX OJIOKOB: HM3MEPUTEIHLHOTO
Y VICIIOJTHUTEIBHOTO.

[Ipu mnomaue wa VYII HanpspKeHWS W3MEPUTEIBHBIM OJOK OMpeneseT
€ro BeJINYMHY. ECIM N3MEpEHHOE 3HAUEHNE HAIIPSKEHUS JIEKTPOCETH HE BBIXOINT 34
YCTaHOBJICHHBIA B HACTpPOMKaxX AMANa30H 3HAYEHUU H3MEPUTENbHBIA OJIOK MojaeT
CUTHAJI Ha HCIOJHUTENbHBIA OJIOK (pere) KOTOPBIA 3aMBbIKAeT CUJIOBOWM KOHTAaKT,

BKJIIO4asa TCM CaAMbIM HArpy3Ky B CCThb.
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Takum o6pazom, Y/II ocyiecTBiasieT HEMPEPHIBHBIN KOHTPOJIL HANPSHKCHUS
DIEKTPOCETU. B cilyyae CHWKEHMS HAIPSDKEHUS HWKE YCTaHOBIIEHHOTO IIOpOra
WJIH TIOBBIIIIEHUS BBIIIE YCTAHOBJICHHOTO B HACTPOMKAX MOPOra U3MEPHUTENIbHBIN OJIOK
MTHOBEHHO TMOJAeT CUTHaJl Ha UCHOJHUTEIbHBIM MexaHu3M (pene) KOTOPBIH
OTKJIFOYAET JJIEKTPOYCTAaHOBKY OT ceTH. llociie BOCCTaHOBIIEHMS 3HAYCHHS
HampsDKEHUs 10 JIONyCTUMOTO  3HAY€HMs, HW3MEPUTENbHbIA  OJOK  uepes
YCTaHOBJIEHHYKDO B  HACTPOMKAaxX  BBIIEPKKY  BPEMEHM  IOJAET  CHUTHAI
Ha WCIIOJIHUTEIIbHBIN MEXaHU3M, KOTOPBbI BHOBb BKIJIFOYAET HATPY3KY.

Cy1IecTBYIOT CHEAYIONIUE TUITBI PEJie HAMPSHKCHU:

-TI0 TUITY JIEKTPOCETH: 0JHO(a3HbIE U TpeX(da3HbIE;

-0 croco0y YCTaHOBKH: CTallMOHapHbIe U nepeHocHble. [Ipu yctanoske Y311
BO BBOJHOM 3JIEKTPOLIMTKE OOECHEYMBAETCS 3alluTa BCEH JIJIEKTPOCETH M BCEX
AIEKTPONPUOOPOB, MOAKIIOYeHHBIX K Hel. [lepenocusie Y3II mpuMensroTcs, Koraa
€r0 YCTaHOBKA B IIUTKE 3aTPyAHEHA I HEOOXO0IUMO 00€CIICUNTh 0COOBIC HACTPONKH
[0 HANIPSDKEHUIO CETH JIJIs1 KOHKPETHOTO 3JIEKTPOOOOPYAOBAHNUS.

B nHacTosimee BpeMsl CyHIECTBYIOT YCTPOMCTBA 3aLIUThI OT MEPEHANPSHKEHUS C
KOMOMHUPOBAHHOW 3alIMTON, TaK HAa3bIBAEMbIE BOJIbT-aMIIEPHBIE peje, KOTOPhIC
KOHTPOJIMPYIOT KPOME HANIPSIKEHUS CETH, €ILE U TOK B CETH, 3alUIIasl TEM CAMBIM CETb,
KaK OT IEPENagoB HANPSKEHUS, TAK U OT IIEPErPY3KH, T.€. JOMOJHATEIBHO BBIITOIHIET
(GYHKIIAIO OTPaHUYUTENST MOIITHOCTH.

HeoOxoaumo 3HaTh, 4TO BOJIBT-aMIIEPHOE pelie He 00eCTIeYnBaEeT 3alUTy CETU
OT KOPOTKOTO 3aMbIKaHUS M HE MOXET 3aMEeHUTh CcO0OH aBTOMATUYECKUN
BBIKJIFOYATENb.

Baxxnoi1 xapakrepuctukont Y311 siBnsieTcs HOMMHAIBHBIN TOK.

HoMunanbHbiii TOK — 3T0 TOK, KOoTOphik Y3II cmocoOHO mporyckaTh depe3
ceOs B TEUCHHE AITUTEIILHOTO BPEMEHH COXPAHsIs TPH 3TOM CBOIO pab0OTOCTIOCOOHOCTb.
CrannmapTHeiMH, Hanbosee PacIpOCTPAHCHHBIMUA 3HAYCHUSIMA HOMUHAIBLHOTO TOKA
V3II senstores: 10; 16; 25; 32; 40; 50; 63 A.

Homunanbnsiii Tok Y3II onpenensiercss mo CyMMapHOMY TOKY Harpy3Kd WU
MOIIIHOCTH BCEX JIEKTPONPUOOPOB, MOAKIIOYAEMBIX B 3aIIUILAEMYIO CETh.

[TonyunB paccuutaHHO€ 3HauYeHHWE TOKa, BbIOMpaeM Y3II ¢ Ombxalmmm
OOJBIIMM CTAaHIAPTHBIM 3HAUEHHEM HOMHHAJIBHOTO TOKA.

Heobxogumo yuuthiBath, uto Y3II HEe 3ammummaer 3IeKTPOCETh OT TOKOB
HEeperpy3ku U TOKAa KOPOTKOTO 3aMblKaHHsi, mo3tomy camo Y3II momkHO OBITH

3aIUIICHO OT HHX YCTAHOBJICHHBIM IIOCJIICAOBATCIIBHO C HHM 4aBTOMATHUYCCKUM
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BbIKITIouatesneM. [loatomy HomuHabHBINA TOK ¥Y3I1 HE0OX0IMMO MPUHUMATH UCXOS
13 HOMMHAQJIBHOIO TOKAa aBTOMAaTHUYECKOro BbIKIIOYaressd. IIpu 3ToM HOMUHAIBHBIN
ToK Y3II nomkeH ObITh OOJbINE UM pPaBEeH HOMUHAJIBLHOMY TOKY YCTaHOBJIEHHOTO
JI0 HETO aBTOMATHYECKOT'O BBIKIIOYATETIS.

VY 3II MOTyT HIMETH HECKOJIBKO HACTPOEK:

- ycraHoBka mopora cpabarbiBanusi Y3II mo MakcUMalbHOMY 3HAYEHUIO
HanpspkeHuss (Umax) - ycTaHaBIMBAaeT MAaKCUMalbHO JIOMYCTHMOE 3HAYEHHE
HAIPSDKEHUS. JJIEKTPOCETH, IPEBBIIIEHUE KOTOPOrO IPUBEAET K OTKIOYEHUIO
Harpys3Ku;

- ycraHoBKa mopora cpabarbiBanus Y3Il mo MHHMUMaJIbHOMY 3HAYEHHUIO
HanpspkeHuss (Umin) - ycTaHaBAMBAa€T MHUHUMAJIBHO JIOMYCTHUMOE 3HAYEHUE
HAIpsDKEHUS] 3JIEKTPOCETH, CHUKEHUE HANpsDKEHHUsT HUKE JAHHOIO 3HAYEHUS
IIPUBEJIET K OTKJIIOYEHUIO HAIPY3KH;

- YCTaHOBKAa BPEMEHHU 3aJI€PKKHU BKIIOUEHUS — BpeMsi, yepe3 kortopoe Y3II,
II0CJIE OTKJIFOYEHUS HAarpy3KH, IOBTOPHO €€ BKJIIOYUT IIPU BOCCTAHOBIICHUU 3HAYCHHUS
HaIlpsSDKEHHUSI CETM B YCTAaHOBJIIEHHBIX Mpenenax. Bpems 3aiepKKu BKIIOYEHHUS

C-)JICKTpOHpI/I60pOB BBI6I/IpaeTC$I B COOTBCTCTBHH C PYKOBOACTBOM II0 3KCILTyaTallkuH.

Hrcuaxarop S ommmmm9 -

BHEJIKYeHHA TonE e

PB4 TS . PR —
iy sl i A

HATPY3KH.

N

Brirmwuarems KOHTPpOIIA
MAKCHMAJIBHOIO HAIIPAHEeHHA .

I 7 «Br V0L

Tpexpaspanarmi
Brixmoaarens rorrpomna HEIHEATOD.

MHHHAMAJBHOTO HANPAREHHH.

Texn(c) Umin(B) Umax(B)
Perynarop sagepmzm

BpeMeHH aETOMATHIECKOTO & 230

BHIIIOUeHHEA IOCTIe ABAPHH. 220

Perynarop mMakcEMAanEHOIO
HANPAMKEHAA OTK/IIIeHAA.

Peryaarop MmuamManeEOro
HANPAMKEHAA OTKIIIeHAA.

Knemve nogxmoaenna
HarpysKH

Pucynox 12. [Ipumep MapKUpOBKH YCTPOMCTBA 3alTUTHI OT TIEpEHANPsDKEHUS (perie
HaIPsHKECHMS )
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KonnuecTBo U crmocoObl HACTPOWKH MOTYT OBITh Pa3INyYHbI JJI Pa3HbIX THIIOB
V3II. O6wuno, Hactpoiika Y3II ocymecTBisercs ¢ TMOMONIBIO TTOBOPOTHBIX
PEryJINPOBOYHBIX PYUEK.

CpaBHEHuHE ammaparoB 3allUThl AJIEKTPUYECKOM CETH M0 OTKIHOYAOIIEH
CIIOCOOHOCTH

Paccmorpum pasznuily B paboTe U BO3MOXKHOCTSIX OTKIIOYEHHS Pa3IMUHbIX
arraparoB 3alUThl JJIEKTPUYECKMX Lened. B Hacrosmiee Bpemsi, €CTb MHOIO
KOMOMHUPOBAHHBIX YCTPOUCTB 3aIUTHI ANEKTPUUECKUX CETEH, T.€. COBMEUIAIOLIUX B
cebe HEeCKOJbKO 3alIUTHBIX (PYHKIMI. 31€Ch MBI PACCMOTPUM HE KOMOMHUPOBAHHbBIE
anmaparsl 3allUThI, BHITOIHIIONUE TOIBKO OJHY (QYHKIIMIO.

IIprunHaMu IOXapoOB OT JJIEKTPOYCTAHOBOK MOTYT SBIIATBCA: KOPOTKOE
3aMbIKaHWE, TEeperpy3ka, TOKHM yTEYKH, JYyroBble 1pobou  (UCKpeHue),
NIEpEHAIPSKCHHUE.

JIns  3amuThl  DJIEKTPUYECKUX CETEW, B HACTOAIIEE BpEMs, SIBISIOTCS
oOs3aTenbHbIMU K puMeHeHnto AB u VJIT. Otu annapatsl 3apekoMeH10BaIu ce0s
KaKk HaJgexkHble U A(QQPEKTUBHbIE CpPEACTBA  MPEAOTBpAILIEHUS  IOKapOB
OT 3JIEKTPOYCTAHOBOK.

AB 3anmmiaer 3JIEKTPUYECKYIO CEThb OT TOKOB KOPOTKOIO 3aMBIKaHHS
U TIEPETPY30K IIEKTPUUECKOU CETH.

VAT 3amumaer 2JIEKTPUYECKYK) CE€Th OT II0XKapoB B  PE3yJbTaTre
BO3HUKHOBEHUS TOKOB YTEUKH.

Creyer OTMETHTB, UTO B HACTOSIIEE BPEMS 3aLIUTy OT MHOTMX HETaTUBHBIX
(akToOpoB, BBI3BIBAIOIIMX  BO3TOPAaHUE B  JJIEKTPUYECKUX  CETAX, BMECTE
¢ npuMmeHenueM AB u Y/IT, oTdyacTu pemarT OpraHu3alMOHHbBIMU MEPONIPUSATHSIMU,
IIPOU3BOMMBIMM Ha JTAIle IPOCKTUPOBAHHUS MIEKTPUYECKUX CETEH, IIPU UX MOHTAXKE
U TIpH KCIUTyaTauu. Vcronb3yroTest Takue Mephl, Kak 3a3eMIIeHue, YKIaaKka Kabens
B KopoOa, YBEJIWYEHUE pACCTOSHUSA MEXAY MPOBOJHUKAMH, IPUMEHEHHE
CHEUHUaTbHBIX COCIUHUTENBHBIX YCTPOUCTB (KJIEMMHBIX KOPOOOK W 1p.) U T.A. s
3alUThl OT NEPErpy30K NPOU3BOIAT MPABWIBHBIM pacueT 3JIEKTPUUECKUX CETEH
Y Harpy3KH.

Onnako AB u YT uznauansHO HEe OBLIH MpeAHA3HAYCHBI IJIs1 PACTIO3HABAHUS
VCKPEHMS U OTKJIFOYEHUS LIENN B CiIydae ero nossieHus. Vckpenne He pacno3HaeTcs
AB nmu YT, n0CKONABKY NPpU UCKPEHUH HE NMPOUCXOAUT HU YBEIIMYECHHUE CPEIHETO

3HAa4YCHUA TOKA B ICIIN, HU €TI0 YTCUKA Ha 3CMIJITO.
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IIpu mocienoBaTENbHOM HMCKPEHUU IIOJHOE CONPOTHUBIIEHHE —«ILJIOXOTO
KOHTaKTa» YMEHbIIAET TOK HArPY3KHU U JEPKHUT 3TOT TOK HUXKE IMOPOra OTKIIOUECHHUS
AB. COOTBETCTBEHHO, 3TH CPEACTBA 3AIIUTHI OT HETaTUBHOI'O JIEWCTBUSA BBICOKOTO
3HauUeHHUsS TOKAa He cpabarbiBatoT. [lpu mapamiensHOM HUCKpeHUHn Mexay (a3oil
U HEUTpPaIbHBIM MPOBOJOM TOK OIPAHUYEH IMIOJHBIM COINPOTUBICHUEM LIENHU
u cpabateiBanrie AB u V]I T 3aBUCHT OT CTENIEHU UCKPEHHSI, OTHAKO B TIOJTHOM Mepe He
rapaHTUPYETCs.

COOTBETCTBEHHO, PEILICHUE 3aJa4ld PACIIO3HABAHUS MCKPEHUS U OOeCreUeHHUs
3aIIUTHI OT MOKAPOB, BEI3BAHHBIX UCKPEHUEM, JTOJKHO 00€CTIeYnBATHCSI HOBBIM TUIIOM
YCTPOUCTB, GYHKIUOHATBHO W TEXHUYECKH OPUEHTHPOBAHHBIMU Ha TaKyl0 3ajady.
Takum yctporictBom siBisiercst Y 311

VY3AII 3ammmiaer 3J€KTPUYECKYI0 CETh OT IT0KApOOIaCHOTO MPOSBICHUS
JyTOBOTO TIPO0O0st (MCKPEHHUS).

Eme oanum  QakrtopoM, KOTOpPBI MOXKET TMPUBECTH K  MOXKApy
OT DJIEKTPOYCTAHOBOK, SBJISIIOTCS KOJICOAHUSI HAIPSKEHUS DJICKTPUUYECKOM CETH.
[IprueM, OmacHOCTh MOXKET HECTU KaK MOBBIIICHHOE HAMPSKEHUE, TaK U MOHMKEHUE
HaIPSKECHUSL.

AB, YT, Y3AII He 3amuimaroT 3JeKTPUUECKYIO CETh OT OMACHBIX KOJICOaHUI
HaIpsDKEHUS CETU. DTy 3a1a4dy BeinosHseT Y311

V311 3amumiaeT 3JIeKTPUUYECKYI0 CETh OT KOJICOAHWW HaIpsIKEHUs, KOTOpPbhIE

MOTYT IPUBECTH K BBIXOJY U3 CTPOS JICKTPOIPUOOPOB M UX BO3TOPAHUIO.

DOYHKIHUOHAJbHbIE BO3MOKHOCTH aNMAapaToB 3allUThl JJIEKTPHUYECKHX
ceTell.

Tabmura 2
OYHKIIMOHAIbHBIC BO3MOKHOCTH alllapaToB 3aIUThI dJICKTPUUSCKUX CeTeH

Anmnapar 3a1uThl
Yerpoiicrso YcrpoiicTBo
ABapuitHbIH . YCeTpoiicTBO 3aIUUTHI | 3ALIMTHI OT p
EIRHM ABTOMaTHYECKHH 3aIUThI OT
p Au(ppepeHnATBLHOTO0 AYroBOro
BBIKJII0YaTe b (AB) nepeHanpsKeHnus
Toka (Y/T) npoodos
(Y3/11I) (V31D
He
Kopotkoe OobecneunBaer He obecnieunBaet He obecnieunBaet
3aMbIKaHUE 3aIMT 3alUT obecneunsact 3aIUT
y Y 3aIUTY M
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Annapar 3a1mThI
Yerpoiicrso YcrpoiicTBo
ABapuiiHbIN . YCTpoiicTBO 3alIUTHI | 3alIUTHI OT p
UM ABTOMaTHYeCKHUH 3alIUTHI OT
p Au(ppepeHuATLHOTO0 AYroBOro
BBIKJII0YaTe b (AB) nepeHanpsKeHnus
Toka (Y/T) npoodos R 1)
(Y3AII)
He
O06ecneunBaet He oGecneunBaer He oGecneunBaer
[Teperpyska I — obecrieunBaeT —
y Y 3aIUTY M
He
He oGecneunBaer O0ecneunBaer He oGecrieunBaer
VYTeuka Toka — - oOecnieunBaeT —
M y 3aIUTy Y
[yroson
npoOoit He obecnieunBaet He o6ecnieunBaet ObecneunBaer | He oGecrieunBaer
IIOCJIEI0BATE 3aIUTY 3aIUTy 3aIUTY 3aIUTy
JIbHBIN
He B monHo# mepe
Jyrosoii oOecrieunBaeT 3aluTy.
po0oii Mosket cpaboTath He oGecnieunBaer O6ecneunBaer | He oGecnieunBaer
napasuieIbHbI CJIMILIKOM TO3/IHO 3alUTy 3alIUTy 3alUTy
i (pu orpaHUYEHHOM
toke K3)
He B monHo# Mmepe He B nosHOI Mepe
. o0ecrieunBaeT 3aluTy. oOecrieunBaeT
[yrosou
1006oil MosxeT cpaboTaTh 3aILNTY. O6ecneunBaer | He oOecnieunBaer
Hap36MJHo CJIMIIIKOM TIO3JTHO Moxert He cpaboTaTh 3alUTy 3aIIUTY
(TIpu orpaHUYEHHOM (Ipu UMITYTECHOM
Toke K3) XapaKTepe UCKPEHNUs)
He
Ilepenanel He ob6ecnieunBaet He o6ecnieunBaer O0ecneunBaer
HaTPSDKCHUS 3aIUT 3aIUT obecneunsact 3aIuT
P y y sanmTy y

U3 Ta6HI/IHI)I 2 BHUAHO, YTO HH OAMH H3 allllapdaTOB 3alllUTbl HC 3alIHUINACT

AJIEKTPUUECKYIO CETh OT BCEX BO3MOMKHBIX aBapHIHBIX PeXUMOB. {51 obecrieuenus

MaKCUMAaJIbLHOU

anmnaparsl

341U ThI

3allUTHI,

3JIEKTPUYECKOMN

paborarorue

Ha

HCUCIIPABHOCTHU BHGKTpI/I‘{GCKOfI CCTH.

oOHapy»XeHue

pa3HbIX

CCTH HCHCCOO6p33HO HCIIOJIB30BAaTh

PU3HAKOB

[Tpumenenune Y3/II1 u Y3II He oTMeHSIET HEOOXOAMMOCTH HUCTIONb30BaHusI AB

uY/T.

Takum 00pa3oMm, €ciM pPacCMOTPETh BapUAHT MCIOJIB30BAHMUS BCEX BHJIOB

3alUThI AIEKTPUUECKON CETU OTACIBHBIMU YCTPONUCTBAMU (BBIMOJHSIOIIUMU TOJIHKO
0JIHY YHKIIUIO), TO HEOOXOJMMO YCTAaHOBUTH YEThIPE Pa3HBIX amnmnapara 3aiuuTel: AB,
YAT, Y3AII, Y3IIL
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B Hacrosiiee BpeMsi pacripocTpaHeHbl KOMOMHUPOBAHHBIEC amiapaThl 3aIHThI,
KOTOpbIE OOBEIUHSIOT B OJHOM KOPIyC€ HECKOJBKO YyCTpoicTB. Hampumep,
muddepeHnranbHble aBTOMATHI, KOTOPhIE O0BEIUHSAIOT (PYHKITUH aBTOMATHYECKOTO
BBIKJTIOUATES] M YCTPOUCTBA 3aIUTHI TUddepeHITnanbHOro Toka. KoMOMHUpOBaHHBIC
YCTPONCTBA TO3BOJISIIOT ONTUMHU3UPOBATH M YIPOCTUTH MPOEKTUPOBAHUE M MOHTAX
ANEKTPUYECCKUX IUTKOB.

TepMoUHIAMKATOPBLI

Onnoit u3 HauOoJee pacrpoCTpaHEHHbBIX MpUYUH 0KapoB
OT DJIEKTPOYCTAHOBOK SIBJISIETCS TIEPETPEB KOHTAKTHBIX COCOUHEHHU MW JPYTUX
aneMeHToB. llokapoomacHble  pEeXHMMbl  BO3HUKAIOT — BCJEJICTBUE  OOJIBLIOTO
IIEPEXOJHOI0 COIPOTUBIICHUS, & TAKKE IIEPETPY30K.

TepMouHAUKATOpHBIE MaTepHaibl IIPEAHA3HAYEHBI ISl BU3YaJIbHOIO WU
doTorpaguueckoro KOHTPOJISI U U3MEPEHUS TeMIIepaTyphl, T.€. PE3yIbTaThl
U3MEPEHUN MOXKHO IIPEACTABUTH B BU3YAJIM3UPOBAHHOM BHUJIE.

IIpy  HOCTMXKEHUMM MaKCUMAaJIbHOM  TEeMIIEpaTypbl TEPMOMHIAUKATOPHBIN
MaTepuai pacIuiaBisieTcsl 1 HeOOpaTUMO MEHSIET CBOMU IBET.

TepMOMHIUKATOPBI MOKHO HCIOJIB30BaTh Kak JI0OKa3aTelbCTBO (hakTa
JNOCTHKEHUS  OINPENEICHHOM MAaKCUMAJIBHOW TemIeparypsl, T.K. pe3yJbTaTbl
U3MEPEHUS SABIISIIOTCS HEOOPATUMBIMHU.

Meron wu3MepeHHs TEMIIEpaTypel C  IIOMOLIBIO  TEPMOMHIMKATOPHBIX
MaTepraJoB OTINYAETCS IPOCTOTOMW, 3KOHOMUYHOCTBIO, MaJIOM TPYAOEMKOCTHIO,
BO3MOKHOCTBIO ~ONEPATUBHOTO TOJYYEHHs] JIOCTATOYHO TOJHOW HH(MOpMaLuu
0 TEIJIOBOM PEKUME AJIEMEHTOB 3JIEKTPOOOOPYAOBAHUS.

TepMOMHAUKATOPEI MMEKOT HECKOJIBKO WCIOJHEHUN: TEPMOWHAMKATOPHBIC
HAKJIEKN U TEPMOWHINKATOPHBIE KPACKH.

KoHTpacTHOCTh 1IBETOBOTO mepexoja OO0ecneuuBaeT JIETKOE paclo3HAaBaHME
aBapUHHOIO NEpPErpeBa.

TepMOMHANKATOPBI COXPAHSIOT CBOM LIBET U MAPKUPOBKY HA IIPOTSKEHUU BCETO
CpOKa CITYKOBbI.

TepMonHIMKATOpPHBIE ~ HAKIEMKH  NOPEACTABISIIOT  COOOM  MOAJIONKKY
Ha CaMOKJICAIEWCS OCHOBE C HAHECEHHBIM TEPMOWHAMKATOPHBIM TMOKPBITHEM.
MatepuanaoM MOAJOKKM MOTYT ObITh Oymara, (poibpra Wiv MOJIMMEpHas IUICHKA.
JIns nmpenoxpaHeHUsT TEPMOWHIMKATOPHOTO IOKPBITHS OT BHEIIHMX BO3JIECHCTBUUI
IIOBEPXHOCTH U3JIEIINs IOKPBIBAIOT 3aIIUTHOMN TUICHKOU.
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[Ipn nocTmKeHUM 3aJaHHOM TeMIlepaTyphl MHIUKATOP HEOOpPaTHMO MCEHSICT
CBOM I1IBET.

TepMonHIMKATOPHBIE HAKICHKH MOTYT OBITh Pa3IMYHOTO pa3Mepa u (OPMBI,
B 3aBUCHMOCTH OT 3aJlaull MMETh Pa3HbId MOpOr cpabaThiBaHUS, UMETh HECKOJbKO
TEPMOYYBCTBHUTEIIBHBIX METOK C pa3HBIM IIPEACIIOM CpabaThIBAHMS.

TepmonHaUKATOPHBIE HAKICHKH MOTYT OBITh OJHOTIO3UIIMOHHBIMH, T.€. UMEIOT
OJHY WHIWKAIMOHHYIO METKY M MHOTOIO3WUIMOHHBIMA — HUMEIOIIUE HECKOJIbKO
VH]JIMKAIIMOHHBIX METOK, HACTPOCHHBIX HA Pa3HbIE TEMIIEPATYPHI.

no
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Pucynox 13. [Ipumepsl TEPMOUHIUKATOPHBIX HAKIIEEK PA3IMYHBIX IPOU3BOAUTENEH

[IpumeHeHne OIHOMO3UIMOHHBIX TEPMOWHANKATOPHBIX HAKIEEK MO3BOJISIET
KOHTPOJIMPOBATh MAKCUMAJILHYIO TEMIIEpaTypy Ha JIEMEHTE JIEKTPOOOOPYI0BAHUS.

[IprMeHeHnEe MHOTOMO3UIUOHHBIX TEPMOWHINKATOPHBIX HAKJIEEK IO3BOJISIET
ONPENEIATD TeMIeparypy DJIEMEHTA AIIEKTPOOOOPYIOBAHUS KaK
cpenHeapu(MeTHIeCKOe MEXIAY MOCIIeIHEH METKON, M3MEHUBIIICH I[BET, U MIEPBON —
HE U3MCHUBILIEH.

TepMOMHANKATOPHBIE KPACKHU, B OTIMYUE OT TEPMOWHJIUKATOPHBIX HAKJIEEK,
MOXHO HAHECTM Ha TIOBEPXHOCTH WM DJIEMEHTHI  3JIEKTPOOOOpYAOBaAHMS,
HEJIOCTYIIHbIE JUISI YCTAHOBKA TEPMOMHIMKATOPHBIX  HAKJIEEK, HAIPUMED,
OpU  CJIOKHOW KOHPUTYpAllMd WJIM OTPAHUYCHHOM IMPOCTPAHCTBE BHYTPH
3JIEKTPUYECKUX IMUTKOB. Kpacku MOKHO HAHECTH Ha TOBEPXHOCTh KOHTPOIUPYEMOTO
JjeMeHTa OoJee TOHKUM CJOE€M, B pe3yJibTaTeé 4Yero BO3pPacTaeT CKOPOCTh
cpabaTbIBaHUSI.




72

Pucynox 14. [Ipumep ucoaTHEHUSI TEPMOUHIUKATOPHBIX KPACOK

TepMOMHUIUKATOPHl TMPUMEHSAIOTCS JJIE  KOHTPOJISI TEIJIOBOTO  pexuma
3JIEMEHTOB 3JIEKTPOYCTaHOBOK.

TepMOMHIUKATOPBI TMPUMEHSIOTCS JUIsli OOHAapy>KeHHsT M pErucTpaiuu
NIEPErPEBOB 3JIEMEHTOB AIIEKTPOOOOPYIOBAHUS WIIM 3JIEKTPOIPOBOAKH, B IEPBYIO
ouepesib, BOJIM3H 3JEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COECUHEHUH.

TepMonHIUKATOPHI HE TPEOYIOT CHEIHATEHOTO TEXHUYECKOTO 00CTYKUBAHUSI.

3amuTe MOMJTEKAT  BJIEMEHTHl  3JEKTPOOOOpYyAOBaHHUSA, IS  KOTOPBIX
HOPMATUBHO-TEXHUYECKUMHU JOKYMEHTAMHU yCTAHOBJICHBI HAMOOJBIINE JTOMYCTHUMbBIC
TEMIIEPaTypbl HAIPEBa, a TAKXKE JIEMEHTHI JIEKTPOOOOPYAOBAHHUS, IEPETPEB KOTOPHIX
MOJKET MPUBECTH K aBapUU WM BO3TOPAHUIO (HE3aBUCHUMO OT HAJIMYUSl TPEOOBAHMIA
HOPMATHUBHBIX JJOKYMEHTOB).

TepMOUHIUKATOPBI ~ HAHOCAT  HA  AJIEMEHTBHl  BJIEKTPOOOOpYIOBaHUS,

nmoaJicKamure KOHTPOJIIO TCIJIOBOT'O COCTOSTHUS.
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Pucynok 15. [IpumMep ucnonab30BaHus TEPMOUHIUKATOPHBIX HAKIIEEK ISl KOHTPOJIS
TEMIEPATypPbl KOHTAKTHBIX COCIMHEHUN

[Topor cpabaTbiBaHus TEPMOMHINKATOPOB BEIOUPAETCS UCXO/sI U3 TPEOOBaHUI
HOPMAaTUBHO  TEXHUYECKOW  JIOKYMEHTAllMd  JJIi  KOHKPETHOTO  DJIEMEHTa
ANEKTPOOOOPYIOBaHUS, TEXHHUYECKUX XapaKTEPUCTUK H  PEKUMOB  PabOTHI
3JIEKTPOOOOPYIOBAHUS.

Tak xKak TEPMOMHIUKATOPHI HE SBISIOTCS BOCCTAHABIMBAEMBIMHU HW3JEITHSIMH,
MOCJIe PETUCTpAIllid MMU TeperpeBa CcpadOTaBIIME TEPMOUHAMKATOPHI TMOJJIEKAT
3aMeHE Ha HOBBHIE.

HeoOxoammMo KOHTPOJIMPOBATH CPOK MCIOJB30BaHUS TEPMOWHINKATOPOB.
[Ipu rcTeueHnn cpoka UCIOIb30BaHUSI, TEPMOMHIUKATOPHI HEOOXOAMMO 3aMEHUTh Ha
HoBbIE. [locie 3aMeHbl cenaTh OTMETKY B JKypHaJe.

TepmouHIUKATOPHI SIBJISIFOTCS HEBOCCTAaHABIIMBAEMbIMU u
HEPEMOHTONIPUTOAHBIME  u3AenusiMu  (TokpeiTusamu). [lpu  cpabarpiBanum
TEPMOHMHIUKATOPA, €ro CIEAYeT YIAIUTh U 3aMCHUTh Ha HOBOE u3nenue (IOKPHITHE).
OxkparmumBaHue TEPMOMHINKATOPHBIX METOK B PE3YyJIbTaTE BO3JACUCTBHUS TEMIIEPATYPHI

HEOoOpaTUMO.

TepMocucreMbl
TepMOCI/ICTeMBI NMpCaAHa3HAYCHbI IJI PAHHETO aBTOMATHYICCKOI'O 06Hapy)KCHI/IH
M0KapOOMNaCHbIX CHUTyallui, BO3HUKAIOIIMX BCIEJICTBUE TEperpeBa dSJIEMEHTOB

JJICKTPOYCTAHOBOK: KOHTAKTHBIX COG,Z[HHCHHﬁ, IIpOBOJ OB, KaOeJei (B T.4. KOHHGBOﬁ
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apMaTypel) M IIWH, JJCKTPUYECKUX allapaToB, BBOJHBIX PACIPECITUTEIbHBIX
mKkadoB, IMUTOB C BJIEKTPOOOOPYAOBAHWEM, WHOTO AJIEKTPOOOOPYIOBAHUS
U WX DJJIEMEHTOB, TJI¢ BO3MOXXHO TIPEBBINICHUE TEMIIEpATypbl O000PYIOBaHUS
B HELITATHOM pEeXUME paOOThl WU MPHU MOSBICHUU AePeKTa.

CucreMbl OCYIIECTBIISIIOT HENPEPBHIBHBIM KOHTPOJh TEMIEPATypbl HArpeBa C
CUTHAJIM3AITMEN O IPEBBINICHUN YCTAaHOBJICHHBIX IMOPOTOB U Nepeaadeii nHpopMaIuu
Ha MYyJIbT NEHTPATM30BAHHOTO HAOFOACHMS, TJI€ OCYIIECTBIISETCS TPUEM TPEBOKHBIX
U3BEIIEHNU 00 OOHApPYKEHHBIX MEeperpeBax ¢ JaTYMKOB, OTOOpaKeHHUE (MHIAMKAIIMS)
COCTOSIHUSI U PETHCTPALIUs COOBITUH.

Tepmocucremamu  MOTYT  OBITh  OOOpPYZOBaHBI  DIIEKTPOYCTAHOBKH,
JUTSI KOTOPBIX HOPMATUBHBIMU JJOKyMEHTaMH yCTAaHOBIICHBI HAUOOJBITIAs Oy CTUMAS
TeMmeparypa Harpesa, a TaKKe AIIEMEHTBI AIIEKTPOOOOPYTOBAHUS

Y DJIEKTPONPOBOJIKH, IEPETPEB KOTOPBIX MOKET IPUBECTH K aBAPUHU WIIA BO3TOPAHHUIO.

Pucynok 16. I[Ipumep cuctemsl, COCTOSAILIEN U3 TEPMOAKTUBUPYEMOM
ra30BbIICIAIONIEH HAKJICHKU U CIIEHUAIM3UPOBAHHOIO Fa30BOr0 AaTYMKa

B kaudectBe yCTpoICTB OOHapyeHMsI MPEBBIINICHUS TEMIIEpPaTypbl B pPa3HbIX
CHUCTEMAaxX MOTYT BBICTYNATh pa3jIMuHbIEe naTdyuku. Hanmpumep, TepmoakTUBUpYyEMBIE
ra3oBBIICISIONIME HAKIEHKH, @PU HArpeBaHUM KOTOPBIX JO OIpPEIEICHHON
TEMIIEPATYPBI BBIACISIETCS CUTHAJBHBIN a3, yJIaBIMBAEMBIN CHEHUATN3UPOBAHHBIM
ra3oBbIM JIaTYMKOM, NEPEHAOIIMM CUTHAJl O IEPErpeBe Ha KOHTPOJBbHO-IIPUEMHOE
YCTPOMCTBO; OECKOHTaKTHblE HWH(paKpacHble JIaTYUKH; JATYUKH TEMIEpaTyphbl,
YCTaHABIINBAEMBbIE HEIOCPEACTBEHHO Ha KOHTPOJIMPYEMBIN AIIEMEHT

3JEKTPOOOOPYI0OBAHUS.
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1. OB6epHWTE HaKNENKU BOKPYT KOHTAKTOB

W yCTaHoOBUTE ra3oBblin AaTuuK
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CMELMANM3UPOBAHHbIN KOHTPOJIbHO-NPUEMHOE
rA30BbIA OATHUK YCTPOUCTBO

70°C 100°C
3. B aBapunHOM CUTYaLMK HaKNenKka Bblaenser
2. [pw HarpesaHM MHANKATOPHbIE CUrHaNbHLIA ra3, KOTOPLIA GUKCUPYeTCA
METKK Heoﬁpammo W3MEeHAKT uBeT AaTYNKOM
[ar 1 [ar 2 [ar 3
l"azorenepupyromue [Ipu narpeBanuu Bbiie 50 B aBapuilHOM cuTyaluu, Korja
HaKJICWKH, pa3MemeHnpie Ha — 90°C  WHAWKATOpHBIE TeMIlepaTypa IOAHUMAETCS  BHIIIC
CHUJIOBBIX KOHTAKTaX, a TAKXKE METKHU HeobOparumo 100°C, HaKJIenKa BBIJICIISIET
CMOHTHPOBAHHBIA Ta30BbId  MEHSIOT CBOU ILIBETA CUTHAJIbHBIN ras, KOTOpPBII

JAaTYUK B 3JICKTPOLIHUTKE

¢buKcupyercss Ta30BbIM JIaTYUKOM.
JlaTunk nepenaeT curHajg TpeBOTH U /
WIM OTKJIFOYAET NUTaHHE

Pucynok 17. Ilomaroasi cxema paboThl CUCTEMbI HEIPEPHIBHOTO KOHTPOJIS
TEMIIEPATYPbl HA OCHOBE TEPMOAKTUBUPYEMOM T'a30BBIAENSAIONIEH HAKIEHKI

H CIICHHUAJIU3HUPOBAHHOI'O I'a30BOT'O AATUHKA

KpOMe TOro, TCPMOCUCTEMBI MOKHO HMCITIOJIb30BATh KaK CUCTCMbl MOHUTOPHUHTA

MOKapHOW OE30MaCHOCTH DJIEKTPOYCTAHOBOK, 332 CUET paHHEro OOHapy)KEHUsS TOUYEK

YpC3MCPHOI'0 HArpeBa, 3aA0JI'O0 JO Hadalla TCpMH‘ICCKOﬁ ACCTPYKIUU H30JAIUHN

B MCCTaxX YCTAHOBKH JTaTYHUKOB.

Pucynox 18.

[Tpumep crucTeMbl MHOTOKaHATBHOTO O€CKOHTAKTHOTO
TEMIIEPaTypPHOTO KOHTPOJISI HA OCHOBE OECKOHTAKTHBIX MUPOMETPUUECKUX
JaTYUKOB
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Pucynok 19. [IpuMep MHTENEKTYaIbHOW CHCTEMBI KOHTPOJIS TEMIIEPATYPBI
BBICOKOBOJIBTHBIX KaOEJIbHBIX JIMHUI HA OCHOBE PacHpeieIeHHOTO
NAaTYMKA TEMIEPATYPbl

TenioBU3HOHHASA JUATHOCTHKA

B ocHOBe TEIIOBU3MOHHOW JHMATHOCTHKM JIEKHAT TEIUIOBOM  METON
HEpa3pylIaOMEro KOHTPOJs, T.6. TEIUIOBU3HOHHBIE OOCIEIOBAHUA C LEJBIO
BBISIBJICHHUS IOXApOOIMACHBIX YYacTKOB M Y3JIOB B  3JEKTPOOOOPYIOBAHUU
Y DJIEKTPOIPOBOJIKE.

B kayecTBE TEXHMYECKOIO CpEACTBA TEIUIOBU3MOHHOW  JUAarHOCTUKHU
IIPUMEHSIETCS TEILIOBU30pP. TEINIOBU30pP — 3TO ONTUKO-IIEKTPOHHBIN U3MEPUTEIBHBIN
npudop, pabdoTaronuii B HHPpaKpacHOU 00JaCTH 3JIEKTPOMArHUTHOTO CIIEKTPA.

Pucynox 20. [Ipumep npoBeeHus: TEMIOBU3MOHHOTO KOHTPOJIS 3JIEKTpoIiKada
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Kpatko ™meTon TEmiIOBH3MOHHOW JMATHOCTHKU TMOXApHOW O€30MacHOCTH
AKCIUTYaTUPYEMOT'0 AJIEKTPOOOOPYIOBAHUS MOKHO OMHUCATh CJICAYIOIIMM 00pa3oM.
Kaxnprit 00beKT MMeeT Temmeparypy, MpUYeM B pa3HbIX TOYKAX OHa pas3Hasl.
Kak mpaBuiio, OTKJIOHEHHE TEMIIEpaTyphl B Ty WM UHYIO CTOPOHY CBHUJICTEIIbCTBYET
0 KaKOW-TO HEOAHOPOJHOCTH, nedekte. TermoBu3op Kak BUICOKaMEpa OXBATHIBACT
BCIO MAaHOpaMy OOBEKTa, BBIBOJUT Ha AKpaH U (PUKCUPYET B MaMSITH BECh CIIEKTP
€ro Temmeparyp, npeoopasysi B TepMOrpaMMmy, T.€. KAPTUHKY TeMIEparyp, KOTopas
HAallOMUHAET HEeraTuB I1BETHOW ¢ororpaduu, rAe Kaxabld OTTEHOK IIBETa
COOTBETCTBYET ONPEACICHHON TeMIepaType.

HeocnopumMbiMu ~ mpeumyiiecTBaMU  TEIUIOBU3MOHHOTO  OOCIEOBaHUS
SBJISIFOTCS: OOBEKTUBHOCTh M TOYHOCTHh TIOJYy4Yae€MbIX JIAaHHBIX, O€30MacHOCTH
(npumeHsieTcs OCCKOHTAKTHBIN METOJ), HE TpedyeTcs OTKJIFOUEHHUE
AIEKTPOOOOPYIOBAHUS U TIOJATOTOBKHM padodero mecra. OaHako, i 60jee TOYHOTO
TEIJIOBOT'0 KOHTPOJISI HE0OX0IMMa Harpy3Ka Ha 3J1eKTpoodopyaoBaHus He MeHee 70%,
u He wMeHee 1 wuyaca pabGotel. Ilpu 3TOM MeTOH BBICOKONPOU3BOIUTENCH,
K TOMY K€ OH Jae€T BO3MOKHOCTb IMPAKTHUUYECKH MTHOBEHHO, «C TIEPBOTO B3TJISANIAY,
yKazaThb MeCTO Je(]exTa, MpeaBapUTEIbHO OINPEJCIUTh CTeNeHb JAePEKTHOCTH.
Kpome »3TOoro weron omiMYaeTcss MNPOCTOTOM JOKYMEHTHUpOBaHUS AehEKTOB
U BO3MOXHOCTBIO OMpeeieHuss AeQeKToB Ha paHHEW CcTaauud pa3BUTHSL.
OH MO3BOJSIET € JIOCTATOYHOM CTEMEHbIO TOYHOCTH JUArHOCTUPOBATH COCTOSIHHE
HE TOJBKO OTKPBITBHIX 3JIEMEHTOB JJIEKTPOOOOPYNOBaHUS, TaKMX KaK KOHTAKTHBIC
COCAMHEHUS B DJICKTPUYECKUX HIUTKAX U BBOJHBIX LIUTaX, HO U COCTOSIHUE PO3ETOK
Y BBIKJIFOYATENEH, KOTOPBIE 3aKPBIThI KOPIIyCaMU, a TAK)KE SJIEKTPUUECKUX MPOBOOK,
BBITIOJTHEHHBIX PA3JIMYHBIMU CLIOCOOAMH.

+38.57

36,7

349

F 331

£ 313

254

f 276

25

f 234

221

. 20.28

Pucynok 21. [IpuMep TepMOrpaMmbl KOHTAKTHBIX COEUHEHUN C TeMIIEpaTypHOU
KON
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CyTp TEIJOBU3MOHHOW JUArHOCTUKH 3aKIIOYaeTCs B OECKOHTAKTHOM
pEerucTpaluu TEMIIEPATYPHOTO IMOJSi HAa MOBEPXHOCTU OOBEKTAa H3MEPUTEIHLHOU
anmapaTrypou, MOCTPOCHUM W aHAIM3€ TEPMOTPpaMM C HCHoJIb30BaHueM OBM
JUIsl OOHapy»XeHusi U Kiaccudukanuu AePeKToB W MpUHATUS pemieHus. Hamuuue
nedekTa TpU TAaKOW JIMarHOCTHKE XapaKTEepPU3yeTCs aHOMAaJIbHBIM IOBBIIICHHEM
TeMIIepaTyphl B 1e(PEKTHOI 30HE MO CPABHEHHUIO C UCTIPABHBIMU OOJIACTIMU.

VYcnoBuss W TOPSIIOK  TPOBEACHUS — TEIUVIOBU3UOHHOW  JIMAarHOCTUKH
AKCIUTYaTUPYEMOT0  3JIEKTPOOOOPYOBAHUSI JKWIJIBIX M  OOIIECTBEHHBIX 3JaHUM
YCTaHABIMBAIOT  METOJMYECKHE  pekoMmeHjauuu [6]. OHU  HampaBJICHBI
HA TOpOoQUIAKTUKY TOXApPHOW OE30MacHOCTH  BIEKTPOOOOPYIOBAHUS  HKHIIBIX
U OOIIECTBEHHBIX 3[aHUW W TO3BOJSIOT KOHTPOJIMPOBATH M OLICHUBATH COCTOSIHUE
NnoXKapHOM O0€30MacCHOCTU 3JIEMEHTOB 3JIEKTPOOOOPYIOBaHMS, KOTOpPbIE paHee He
MOTJIM OBITh OOCJEAOBaHBI, TAKUX KaK: PO3ETKH, BBIKIIOYATEIIH U JJICKTPUUYECKUE
MPOBOJKHU BBIMOJTHEHHBIX PA3JIMYHBIMU CIIOCOOAMU, YTO SIBJISIETCS aKTyaJlbHBIM
MOMEHTOM B  o00ylacTh  OOecnedyeHHs TOXKApHOW  O€30MacHOCTH  HKHIIBIX

1 OOIIECTBEHHBIX 3IaHUIA.

[=2772E

Pucynox 22. [Ipumep oOHapy)eHUs MOKAPOOIIACHOTO pa3orpena 00ITOBOTO
KOHTAKTHOT'O COEJIMHEHUS

C 1noMOIIpI0 TEIUIOBU3MOHHOW JHMATHOCTUKH BBISABISIOTCA KOHKPETHBIE
nepeKTHbIE MecTa, I/Ie€ 3a4acTyl0 JOCTATOYHO 3aTSHYTh, 3aUUCTUTh, 3aMEHHUTH
00NTOBOE COEIMHEHNE WM TIEpEePacIpeIeNIUTh HArpy3Ky U JedeKT OyIeT yCTpaHeH.

JlommyckaeTcst HICOJb30BaTh IPYyrue METOANKHU TEMJIOBU3NOHHON TIMarHOCTHKH,
ecii 00JacTh WX MPUMEHEHHUs COOTBETCTBYET O00JIACTH MPUMEHEHMSI HACTOSIIMX

METOIUYECKUX PEKOMEHIAITUH.
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B kadecTBe KpHUTEpHEB OILICHKH IIOKAQpPHOM OE30IMAaCHOCTH JJISKTPHUCCKUX
U3IeUid  MOXKET OBbITh NPUHSATO 3HAYEHUE TEMIIEpaTyphl WM MPEBBILICHUS
TEMIIEpaTyphl, YCTAHOBJICHHOE B CTaHAApTaX Ha KOHKpeTHoe uznenue. Kpome Toro,
KPUTEPUU OLICHKH I0XKapHOM OE€30MacHOCTU MPU TEIUIOBU3UOHHOW JHUArHOCTHUKE
MIPUBEJEHBI B METOJUYECKUX PEKOMEHIALUX [6].

JlnarHocTuka 3JIEKTpOOOOpPYAOBaHUS TEIJIOBHIM METOJOM HEpa3pylIaoIIero
KOHTpPOJIS (TETUIOBU3MOHHAS AUArHOCTHKA) JTOJKHA MPOBOJUTHCS OpUraioil HE MEHEe
2 yenoBek. Bce wiieHbl OpUraibl JOMXKHBI ObITh ATTECTOBAHBI M0 TEIJIOBOMY METOY
Hepa3pylIaroiero KOHTposs. XoTs Obl OJUH paOOTHUK JOJDKEH OBITh aTTECTOBAH HE
HIKe, yeM 110 [ kBanmudukarmoHHOMY ypPOBHIO IO TEIJIOBOMY KOHTPOJIIO B CHCTEME
Pocrexnanzopa.

Jlns mpoBeleHUs TEIUIOBU3UOHHOW JIMarHOCTUKU MOTYT TPUBJIEKATHCS
CTOPOHHHE OpraHu3aIluu, aKKPEAUTOBAHHBIE B YCTAHOBJICHHOM MOPSIIKE HA TEIJIOBOM

MCTOA HCPA3ZPYIIAOIICTO KOHTPOJIA.
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