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BBenenue

Honss 4wmcma mnoxapoB, mnpousomenmux B Poccuiickonn — ®Denepanuu
OT JJEKTPUYECKUXUBIACIUM W YCTPOMCTBB 3[aHUAX M COOPYKEHHSX, OT OOILero
Yyclia TMO0XAapOBB 3JaHUSAX UM COOPYXKEHUSX OCTaeTcsi CTaOMJIbHO BBICOKOM
u cocranisieT 6onee34 %.

HawnGonpiiee uncio moxkapoB OT AIEKTPOOOOPYIOBAHUS €KETOTHO MPOUCXOTUT
Ha OOBEKTaxX >KWJIOro cekropa. Mx mons coctaBnser mopsaka 74 % ot oOmiero
KOJIMYECTBA MOYKAPOB MO ANEKTPOTEXHUUECKUM MMPUUHHAM.

OcHOBHasi 4acTh MOTMOIIMX JIIOJEM Ha TMOXKapax OT 3JIEKTPoOoOOpYyI0BaHUSA
MNPUXOJIUTCS HAa TOXKApbhl B 3JIaHUSX U COOPYKEHHUAX KWiIoro cekropa — 94,8%
OT OO0mIeTr0 4Ymclia MOTHOIMMX Ha TOKapaxX, BO3SHUKIIUX O SJIEKTPOTEXHUYECKHUM
IPUYHHAM.

Cpean BHIOB OOBEKTOB KHWJIOIO CEKTOpa HaWOOJIbIlIEe KOJIUYECTBO IMOXKAPOB
OT DJJIEKTPOU3ACIIUA M YCTPOMCTB €XKEroJHO MPOUCXOAUT B OJHOKBAPTHUPHBIX
U MHOIOKBAPTUPHBIX JKWIBIX JOMax M cocTaBiasier okoilo 43 % wu 33 %
COOTBETCTBEHHO.

B 3maHmsx u coopyXeHUsSX OOIIECTBEHHOTO HA3HAYCHWS JOJIsI TI0KapOB
OT 3JIEKTpooOOpyAoBaHMs cocTaBuiadonee 52 % oT o00mero yuciaa MOXapoB
Ha JaHHBIX OOBEKTAX.

Jlons uywmcma moruOmmx JrOed Ha TmMoXKapax OT dIEKTPOOOOpYAOBaHUS
B OOIIECTBEHHBIX 3MaHUAX coctaBmwia 19,0 % oT oOmiero 4mcia MOrHOIIUX HAa
Mo’kKapax Ha TaHHBIX 0OBEKTaX.

Pacnpenenenuss  3HaueHuWd — 1MokaszaTened  OOCTAaHOBKM C  MOXKapamu,
npousomeamMu B Poccuiickoin @enepanuu B nepuoj 2016-2021 ronoB B KUIOM
CEeKTOpPEH 3/IaHUSIX WM COOPYKECHHSX OOIIECTBEHHOTO HAa3HAYCHHS, WCTOYHUKOM
BO3HMKHOBEHHUS KOTOPBIX SBJSIOCH  AJIEKTPOOOOPYAOBAHHWE, IO CyOBEKTaMm

Poccutiickoii @enepanuu mpeacTaBiaeHbl B Ta0uax 1 u 2.



Tabauua 1
Pacnpenesienne 3HaUeHUH MOKa3aTeeidl 00CTAHOBKH € MOKAPAMH,
npousomeqmumMu B Poccuniickoii @enepanun B nepuox 2016-2021 roxos

B JKWJIOM CEKTOP€, ICTOYHUKOM BOZHMKHOBCHHMA KOTOPLIX SABJIAJIOCH

3JIEKTPO0OOpya0BaHue, N0 cyobekTaMm Poccuiickoii @enepannu

Koa-Bo Toasn Horu6mao Toas
PeiiTunr Cyobext PO MOKapoB, " > | PedTHHT Cyobext PO Jro7eid, Y i
el. ’ yeJ. ’
1 MockoBckast 00J1acTh 16 861 7,63 1 MockoBckas 001acTh 740 6,71
2 Pecnybmuia 8304 | 3,75 2 ChepiutoBcKas o6aacTs 417 | 378
Bamkoprocran
3 Yensa6unckas 06macts 6728 3,04 3 Pecnybmiia 382 3,46
bamkoprocran
4 Upkyrckas obnactb 6 599 2,98 4 Upkyrckas odnacTb 358 3,25
5 Jlenunrpasckas o01acTh 6 456 2,92 5 Jlenunrpaackas o6iactb 342 3,10
6 r. MockBa 6 047 2,73 6 KpacHosipckuii kpaii 342 3,10
7 Kpacnospckuii xpaii 6017 2,72 7 HoBocubupckas o61acTb 297 2,69
8 Kpacnomapckuii kpait 5905 2,67 8 Hwxeropozckast 061acTb 275 2,49
9 CaeputoBckas 00J1acTh 5696 2,57 9 YensaOunackas 001acTh 272 2,47
10 Camapckas 0671acTh 5573 2,52 10 PocToBckas o061acThb 256 2,32
11 Pecnybnuka TaTapcran 5400 2,44 11 KpacHonmapckuit kpait 244 2,21
12 HoBocubupckas o0macth 5301 2,40 12 TroMeHcKast 00J1aCTh 233 2,11
13 IIpumopckuit kpait 5164 2,33 13 Ilepmckuit kpait 232 2,10
14 Kemeposckast 061acTh - 4945 2.3 14 Kemeposckas 06macTh - 230 2,09
Kysbacc Kysbacc
15 Hwmxeropoackas o61actb 4823 2,18 15 Camapckas 061acTh 221 2,00
16 AnTaiickuil kpai 4587 2,07 16 Pecnybnuka TaTapcran 214 1,94
17 PocToBckas obmactb 4329 1,96 17 CaparoBckast 00JacTh 204 1,85
18 XabapoBckuil Kpai 3998 1,81 18 XabapoBckuil Kpai 200 1,81
19 CapaToBckas 001acThb 3 864 1,75 Cpennee no cyonexram 195,8
Ypaabcekoro @O
20 Boponexckas o61acTb 3819 1,73 19 TBepckas o0macTh 191 1,73
21 ITepmckuii kpait 3750 1,69 20 Bonrorpazackas o6iacts 185 1,68
22 Bonrorpanckas 001acts 3706 1,67 21 [Ipumopckuit kpait 182 1,65
Cpennee 1o cyobekTam
23 Openbyprckas 0671acTh 3653 1,65 MpuBokekoro GO 179,5
CpenHee 1o cyobekTam N .
Vpaibekoro O 36323 22 AnTaiickuil kpai 173 1,57
24 r. Cankr-IlerepOypr 3623 1,64 23 Kuposckast obnacts 173 1,57
25 TroMeHcKast 0071aCTh 3459 1,56 Cpemuee o cybnexram 172,3
Cubnpckoro @O
Cpemnee no cybnexram 3424,6 24 Boponexckast o6nacts 168 1,52

Cuoupckoro @O




Koa-Bo Toas orudao Toas
PeiiTuHr Cyobekt PO M0KapoB, % > | PedATHHT Cyobext P® Jwaei, % i
el. ’ yeJl. ’
CpenHee 1o cyobekram
TpuBo.kckoro O 33972 25 OpeHOyprckasi 00J1acTb 161 1,46
26 Owmckast 061acThb 3130 1,41 26 Owmckast 061acThb 156 1,41
27 Xaure- Mancucknit ast. | 5 g4y 1,38 27 r. Mockea 151 1,37
okpyT - IOrpa
Cpennee mo cydobekTam
IenTpanbroro ®O 2 898,7 28 Y amyprckas PecryOmnrka 145 1,32
28 Bnagumupckas 005acTb 2 687 1,21 29 TTensenckas obnactb 142 1,29
Cpemjee 1o cyonekTam 2 594,9 30 Brnagnmupckas o0macTb 142 1,29
Poccuiickoii Pegepauuu
29 Thepckas o6aacTs 2418 | 1,09 Cpennee no cyorexram | 4¢ 4
IlenTpanbuoro ®O
CpenHee 1o cyobekTam
FOsnoro ®O 2282,1 31 Kypranckas obmacts 130 1,18
30 CTaBpoOMmOIbCKUH Kpait 2194 0,99 32 ApXxaHreybckas 00J1acTh 130 1,18
31 Kypranckas obnacts 2128 0,96 33 Bonoroackas o6macts 130 1,18
32 HBaHoBCcKast 0051aCTh 2126 0,96 Cpezufee 1o cyOneiram 129.4
Poccuiickoit ®enepanun
33 [Tenzenckas obsacth 2075 0,94 34 Hosroposckast o6acts 129 1,17
34 Kuposckas o6nacth 2 057 0,93 35 TamOoBckast 0061acTh 127 1,15
35 VIIbSHOBCKas 06ACTS 2046 0,92 36 Pecntybmuica Caxa 122 1,11
(Axytus)
36 Y amyprckas PecryOnmka 2012 0,91 37 3abaiikanbckuit Kpait 121 1,10
37 3abaiikanbckuii Kpai 2 006 0,91 38 Pecniy6nuka Bypstus 121 1,10
Cpennee mo cydobekTam 1922,6 39 Uysamickas PecrryOiika - 119 1,08
Cesepo-3anagnoro @O UyBamus
38 TamOoBckas 061acTh 1918 0,87 40 r. Cankr-IletepOypr 118 1,07
39 Pecnybmia Caxa 1882 0,85 41 VIIbAHOBCKas 061ACTH 114 1,03
(Axytus)
40 Jlunenxkas o61acTh 1 807 0,82 42 Kamyxckast o6mactsb 112 1,02
CpenHee 1o cyobekTam
41 Tynbckast 061acTh 1801 0,81 I0xH0r0 DO 110,8
42 Amypckas 067acTb 1754 0,79 43 Ps3anckas 06macts 110 1,00
Cpennee mo cydobekTam
43 BpsiHCKast obmacth 1736 0,78 Cenepo-3anaHoro DO 101,1
Cpennee no cyGnexram 1734,9 44 Tyneckast obacts 100 0,91
JanbHeBocTrounoro ®O
44 Benroponckast o6nactb 1730 0,78 45 AcTtpaxaHckasi 0071acTb 100 0,91
45 ApxaHrenbckas 00J1acTh 1714 0,77 Cpennee no cydnexram 86,9
JlanbHeBocTOUHOr0 ®O
46 Pecny6mmka Kprim 1714 0,77 46 Jlunenxas o6macte 86 0,78
47 Pecrry6immka Bypstus 1702 0,77 47 Amypckas 00651acTb 85 0,77
48 MypmMaHckast 061acTb 1 668 0,75 48 Xanre-Mancuiickuii agr. 82 0,74
okpyT - Orpa
49 Bomaoroackas o6macts 1 664 0,75 49 Benroponckas o6mactb 81 0,73




Koa-Bo Toas orudao Toas
PeiiTuHr Cyobekt PO M0KapoB, % > | PedATHHT Cyobext P® Jwaei, % i
el ’ Yell. ’
50 ‘ysamckas PecriyGmaia - 1636 0,74 50 CraBponojbCKui Kpait 80 0,73
Uypammus
51 Ps3anckas o6macts 1519 0,69 51 Kypckas o6macts 80 0,73
52 SIpocnaBckast o6macTh 1491 0,67 52 Pecmry6mmka MoproBus 79 0,72
53 Kanysxckast o6nactb 1472 0,67 53 VBanoBckast obnacth 78 0,71
54 AcTtpaxaHckasi 001acTb 1 468 0,66 54 BpsiHckas obnacTb 77 0,70
55 Kypckas obnacth 1435 0,65 55 Pecniyonuka Kpeim 77 0,70
56 Tomckas o0acTh 1422 0,64 56 Pecrry6imka Komn 74 0,67
57 Hosroposckas o6macTs 1414 0,64 57 OpJtoBckas 0671acTh 72 0,65
58 Pecny6imka MopnoBust 1362 0,62 58 Pecny6mka Kapenus 70 0,63
59 PecniybOnnka [larecran 1330 0,60 59 INckoBckast o6nacTb 69 0,63
60 Pecrry6imka Kapenns 1307 0,59 60 SpocnaBckas 001acTh 69 0,63
61 CmoneHnckas 001acTh 1305 0,59 61 Tomckas o0acTh 67 0,61
62 Pecny6imka Xakacus 1226 0,55 62 CmoneHnckas 001acTh 63 0,57
63 IckoBckas obmacts 1204 0,54 63 Pecrry6onuka Xakacus 60 0,54
64 Pecnyonmuka Komu 1149 0,52 64 Pecrry6imka Mapwii 91 52 0,47
65 Yeuenckas PecyOmuka 1103 0,50 65 Kocrpomckast 06macthb 45 0,41
66 CaxanuHcKas 00J1acTh 1 088 0,49 66 CaxanuHcKas 00J1acTh 43 0,39
67 Opr1oBekas 06MacTb 1051 0,47 67 Slmano-Henenxud asr. 41 0,37
OKpYT
68 Pecrry6imka Mapwuii 91 1 006 0,45 68 Pecniybnuka Jlarectan 31 0,28
69 KocTpomckas 061acTh 954 0,43 69 Kanuumurpazckas 28 0,25
001acTh
CpenHee 1o cydobekram
CeBepo-KaBka3sckoro 899,3 70 Kamuarckuii kpait 27 0,24
®0
70 Kanmmnnrpancxas 871 0,39 71 EBpeiickas aBT. 001acTh 25 0,23
o0nacTh
71 Kabapauno-baskapckas 771 0,35 72 Pecrry6imka TriBa 23 0,21
Pecry6nuka
o Cpennee mo cydobekTam
72 HAmaro-Henermanit asr. 739 0,33 Cesepo-KaBkasckoro 20,4
OKpYT
D0
73 Pecrry6imka TriBa 569 0,26 73 MypmaHckas 00J1acTb 20 0,18
74 Kamuarckuii xpait 514 0,23 74 Marananckast 061acTb 20 0,18
75 Pecriy6imka Anpires 500 0,23 75 Pecrry6onuka Anrait 17 0,15
76 EBpeiickas aBT. o61acTh 495 0,22 76 Kabapnuno-banxapckas 16 0.15
PecryOnuka

77 Pecrry6nmka Aurrait 450 0,20 77 r. CeBacTormnoJb 12 0,11
78 Pecnyomixa Ceepuas 435 0,20 78 Pecry6mka Afpirest 10 0,09

Ocetus - Ananus




Koa-Bo Toas orudao Toas
PeiiTuHr Cyobekt PO M0KapoB, Y > | PedATHHT Cyobext P® Jwaei, Y i
el ’ Yell. ’
79 Marananckas 00J1acTb 406 0,18 79 YyKOTCKHIA aBT. OKPYT 10 0,09
80 r. CeBacTomnoins 367 0,17 80 Yeuenckas PecyOmuka 6 0,05
81 Pecniybnmuka MaTymmeTrs 283 0,13 81 Pecniybnmuka MaTymmeTns 5 0,05
82 Pecrry6rmmka Kanwbikus 268 0,12 82 Pecnybmuica Cenepras 4 0,04
Ocetns - Ananus
83 Kapauaeso-Heprecexas 179 0,08 83 Pecry6imika Kanmbikus 2 0,02
Pecmybnnka
84 Heneuxuii aBT. OKpyT 79 0,04 84 Heneuxuii aBT. okpyT 2 0,02
. KapauaeBo-Yepkecckas
85 UyKOTCKUI aBT. OKpYT 75 0,03 85 PecnyGiua 1 0,01
Tao6auna 2
Pacnpenesienne 3HaUeHUH MOKa3aTeseil 00CTAHOBKH € MOKAPAMH,
npousomeqmumMu B Poccuniickoii @enepanun B nepuox 2016-2021 roxos
B 3JaHUAX, COOPYKCHUAX OﬁﬂleCTBeHHOI‘O Ha3HaAYCHUA,
HCTOYHHUKOM BO3ZHUKHOBCHUA KOTOPLIX ABJAJI0CH 3JIeKTp0060pyI[OBaHI’Ie,
no cyobexkram Poccuiickoii @enepanun
Koua-Bo Toas IMoruo.o Toas
PeiiTunr Cyo6bekt PO MOKapoB, % > | PediTHHT Cyo6bekt PO JTIofei, % ’
el ’ JeJ. °
1 r. MockBa 1684 8,99 1 r. MockBa 12 14,12
2 MockoBckas 001acTh 896 4,78 2 MockoBckast 00J1acTh 10 11,76
3 r. Cankr-IlerepOypr 728 3,89 3 IIpumopckuii kpait 7 8,24
4 KpacHonmapckuit kpait 599 3,20 4 r. Cankr-IletepOypr 5 5,88
5 Pecny6nmnka bamkoprocTan 561 3,00 5 HpxyTtckas o6mactsb 5 5,88
6 Kpacnosipckuit kpait 545 2,91 6 Owmckast 061acTh 5 5,88
7 Hpxkyrckas o0nactb 545 2,91 7 AcTpaxaHckas 00JIacTbh 4 4,71
8 Tpnmopckuit kpaii 520 2,78 8 #Amano-Heneuxui asr. 3 3,53
OKpYT
9 YensaOunackas 001acTh 509 2,72 9 Pecrybnuka TriBa 3 3,53
10 XabapoBcKuii Kpaid 502 2,68 10 KpacHosipckwmii kpait 2 2,35
11 HoBocubupckas o0diacTsb 442 2,36 11 YenssOunckas 06actb 2 2,35
12 Camapckast 061acTh 399 2,13 12 HoBocubupckas o0iacTsb 2 2,35
13 PocToBckas o6macthb 367 1,96 13 PocroBckas 001acTh 2 2,35
14 Pecny6mmnka Tatapcran 343 1,83 14 CapaToBckas 001acThb 2 2,35
15 Xawrpl-Mancuiickuii asr. 314 1,68 15 Hwmxkeropopckast 001acts 2 2,35
okpyT - FOrpa
Cpenanee no cydobekTam
16 CaparoBckast 001acTh 309 1,65 Cubnpcroro O 1,8




Koa-Bo

IToruo.o

PeiiTunr Cyobext PD M0KapOB, I[(;;Ul, PeiiTunr Cyobext PD e, I[(‘);m,
el. ’ yeJ. °
17 Omckas 005acTb 294 1,57 Cpennee 1o cyonexram 1,6
HenTpanbHoro ®O
18 Hwuxeroposckast 001acth 292 1,56 16 Pecnybixa 1 1,18
Bamrkoprocran
19 Kemeposcxast obnact, - 291 1,55 17 Xabaposekuit kpait 1 1,18
Kysbacc
20 Bonrorpazackas o6iacts 283 1,51 18 Camapckas 0671acTh 1 1,18
Cpennee no cydobekTam
Cubupcioro ®O 281,7 19 Bosnrorpanckas 001acts 1 1,18
21 Anralickuil kpait 270 1,44 20 Anralickuil kpait 1 1,18
22 ITepmckuit kpait 269 1,44 21 ITepmckuit kpait 1 1,18
CpenHee nmo cyobekTam 263.0 CpenHee mo cyobeKkTam 1.0
Ypaasckoro @O ’ Ypaasckoro @O ’

23 Boponexckas 061acTb 260 1,39 22 Boponexckas 06m1actb 1 1,18
CpenHee no cydbekram 2542 CpenHee no cydbekram 1.0
HenTpaabHoro @O ’ KO:xno0ro ®O i

24 TromMeHcKast 001acTh 242 1,29 Cpennee Hl;) (Ic)yﬁbeKTaM 1,0
25 Pecniyonmka Kpeim 241 1,29 23 CBepiioBcKas 00J1acTb 1 1,18
CpenHee mo cyobekTam
TpHBoakcroro GO 230,3 24 Awmypckast 001acTb 1 1,18
26 Pecnyonmka Caxa (SxyTus) 228 1,22 25 TBepckas o0acTh 1 1,18
CpenHee nmo cyobekTam
IOmnoro ®O 222,6 26 Bonoroackas ob6macts 1 1,18
Cpennee o cyobexkram P@® 218,9 27 YpsHOBCKas 007acTh 1 1,18
27 CBeptoBCKast 00J1aCTh 216 1,15 28 Benroposckas o61acth 1 1,18
28 Pecniybnnka Jlarectan 211 1,13 29 Tam6oBcKast 06macThb 1 1,18
29 CraBpononabCcKui Kpaii 210 1,12 30 Pszanckast o6nmacth 1 1,18
30 Openbyprckas 0061acTh 207 1,11 31 Pecnyonmuka Komu 1 1,18
31 3abalkanbCKuid Kpai 190 1,01 32 KocTtpomckast o6macTsb 1 1,18
Cpennee no cyon.exram 186,4 33 r. CeBacTormoin 1 1,18
JanbneBocTounoro ®O
32 ApxaHrenbckas 001acTh 185 0,99 34 Pecrry6nmka Marymerns 1 1,18
N Cpennee no cydobekTam
33 SImano-HeHenkuit aBT. OKpyT 182 0,97 JlaabnesocToanoro ®O 0,8
34 Tomcxkas 06macTh 180 0,96 Cpennee no cy6nexram 0,6
Ceepo-3anaanoro @O
35 Jlenunrpaackas o6iactb 177 0,95 Cpennee 1o cyonexram 0,6
IIpuBoskckoro PO
CpenHee nmo cyobekTam
36 AMypckas o0acTh 171 0,91 CeBepo-KaBka3ckoro 0,1
0
CpenHee no cydbekTam N .
Cepepo-3anasoro O 165,0 35 Kpacnonapckuit kpait 0 0
37 AcTpaxaHckas 00J1aCTh 159 0,85 36 Pecrry6mmka Tarapcran 0 0
38 TBepckas o0nacTh 154 0,82 37 Xantel-Mancuiickuii asr. 0 0

oKpyT - IOrpa
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Koa-Bo Toas Moru6.i0 Toas
PeiiTunr Cyobekt P® MOKAPOB, Y > | PediTHHT Cyobekt PD Jofei, % ’
el. ’ yeJ. °
Kemeposckast 061acTh -
39 Pecniy6nnka Bypsitus 154 0,82 38 Kys6acc 0 0
40 Kuposckas o6macth 153 0,82 39 TroMeHcKkast 00J1aCTh 0 0
41 Yamyprckas Pecrry0mmka 152 0,81 40 Pecrry6immka Kpem 0 0
4 Bostorojickas o6macts 147 | 079 | 41 Pecntybmuia Caxa 0 0
(SxyTus)
43 Bnagumupckas 00nacth 147 0,79 42 Pecniy6nuka Jlarectan 0 0
44 SpocnaBckas 061acTh 147 0,79 43 CraBponoabCKUi Kpait 0 0
45 MypmaHckast 00J1aCTh 146 0,78 44 Openbyprckas 061acTb 0 0
46 Bpsiackas obmacTh 139 0,74 45 3abalkanbCKuid Kpai 0 0
47 VYibsiHOBCKast 00J1acTh 138 0,74 46 ApxaHreibckast 0071acTb 0 0
48 ITensenckas 06acThb 135 0,72 47 Tomckas 001acThb 0 0
49 Benroponckas obnacts 134 0,72 48 Jlenunrpanackas o0JacTb 0 0
50 UYeuenckas PecmyOimika 127 0,68 49 Kuposckas ob6macts 0 0
51 CaxanmmHcKas 001acTh 124 0,66 50 Pecrry6immka Bypstus 0 0
52 TamOoBckast 061acTh 124 0,66 51 Yamyprckas PecmyOnuka 0 0
53 Psi3anckas o6nacTb 118 0,63 52 Bragumupckas o0macTb 0 0
54 Hysamickas Pecryommica - 116 0,62 53 Mypwmarckas o6aacTs 0 0
Yysamus
55 Tynbsckas 061acTh 115 0,61 54 SIpocnaBckast o6macTh 0 0
56 Kypranckast o6macthb 114 0,61 55 BpsHCKas 06macTh 0 0
Cpennee no cydobexTam

Cenepo-Kapkasckoro ®O 109,4 56 ITeH3eHckas 001acTh 0 0

57 Pecny6mmka Kapenus 107 0,57 57 Yeuenckas PecrryOnmka 0 0
58 PecnyOnmka Xakacus 105 0,56 58 CaxanuHckast 00JacTh 0 0
59 JIumenkast 0671acTh 103 0,55 59 ‘yamckas Pecriy6mika - 0 0

Yysamus
60 Pecry6mmmka Komu 101 0,54 60 Tynbckas 0671acTh 0 0
61 OpJtoBckas 0671acTh 98 0,52 61 Kypranckas o6iacts 0 0
62 Pecnybnuka TriBa 97 0,52 62 Pecryonuka Kapenus 0 0
63 CmMmorneHckast 00s1acTb 96 0,51 63 Pecny6nmka Xakacus 0 0
64 Kabapmuno-banxapckas 9 0.51 64 Jnnenkas o6nacTs 0 0
Pecrybnuka
65 HBaHOBCcKas 001aCTh 96 0,51 65 OpioBckas 001aCcTh 0 0
66 Kocrpomckast 06macth 96 0,51 66 CmoneHckas 001acTb 0 0
67 Kypckast 061acTh 94 0,50 67 Kabapmuro-bankapexas 0 0
PecnyGiinka

68 Kanuaunrpazackas o0mactb 92 0,49 68 HBaHoBCKast 00J1aCTh 0 0
69 Pecnybnmka CeBepHast 80 0,43 69 Kypcxkast o6nactb 0 0
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Koa-Bo Toas Iorué.o Toas
PeiiTunr Cyobekt P® MOKAPOB, Y > | PeiiTHHT Cyobekt P® JII0/1ei, % ’
ell. ’ yel. °
Ocerust - Ananus
70 Pecniy6iinka Mapwuii On 76 0,41 70 Kamununrpancxas 0 0
obJactp
71 Kamysxckast obnacts 75 0,40 71 Pecnybmixa Cesepras 0 0
Ocertus - AnaHus
72 Pecnybnmuka MopaoBus 74 0,40 72 Pecrybnmuka Mapwii D1 0 0
73 r. CeBacTonosun 66 0,35 73 Kamysxckast obnacts 0 0
74 Hogroposckast o6nacts 62 0,33 74 Pecny6nmka Mopnosust 0 0
75 Kamuarckwii kpait 58 0,31 75 Hosroponckas o6macThb 0 0
76 IIckoBckast 0651aCTh 54 0,29 76 Kamuarckuii kpai 0 0
77 PecnyOnmka Anraii 48 0,26 77 IckoBckas obnacTb 0 0
78 PecniyGnuka Anpirest 44 0,23 78 PecnyOnuka Anraii 0 0
79 MaranaHckasi 00J1acTh 44 0,23 79 Pecniy6imka Anpires 0 0
80 EBpetickas aBT. 00sacTh 41 0,22 80 Maramanckast 061acTs 0 0
81 Pecnybnmuka UurymmeTnst 31 0,17 81 EBpeiickas aBT. 061acTh 0 0
82 Pecny6imka Kanmpikus 22 0,12 82 Pecniy6mmka Kanmbikus 0 0
83 UyKkoTCKuUil aBT. OKpYT 18 0,10 83 UyKOTCKUI aBT. OKpYT 0 0
84 Heneuxuii aBT. OkpyT 16 0,09 84 Heneuxuii aBT. OKpyT 0 0
85 KapauaeBo-Uepkecckas 11 0.06 85 KapauaeBo-Uepkecckas 0 0
PecnyOmnmka PecnyOnmka

Cy4yeToM HMHTEHCHUBHOIO POCTa SHEPrOBOOPYKEHHOCTH HACENEHHS, MKHIIBIX
MOOIIECTBEHHBIX 3JaHUW, TEHACHUHUS MO KOJUYECTBY <«BJIEKTPOTEXHUUYECKUX)
MOKapoB, OYEBHUJHO, COXPAHUTCS MPHU CYHIECTBYIOIIEM IMOJIOKEHUU MOKAPHOU
npO(UIAKTUKU AJIEKTPOYCTAaHOBOK.

B Hacrosiiee Bpems ClOXHIAach CUTyallMs, KOT/a 3JEKTPOOOOPYAOBaHUE IO

OOJBITICH YacTH HUKEM HE 00CITY>)KMBACTCS M HE KOHTPOJMPYETCS C TOUKH 3PEHUS €r0
TO’KapHOU POPUITAKTHKH. DNEKTPUKH Ha o0BEeKTaxX 3aHUMAIOTCS
eroo0CTy’)KMBaHUEM HJIM PEMOHTOM, KOT/Ia YTO-TO BBIXOJUT U3 CTPOs. B 3T0# cBs3H,
OIHUM U3 OCHOBHBIX BOIIPOCOB SIBIISIETCS. OpPTaHM3AIMs CHCTEMaTHYECKOU
PO IITAKTUKY TIOKAPOB OT AJIEKTPOOOOPYIOBAHMSI KHUJIBIX NOOIIECTBCHHBIX 3TaHHM
C MPUMEHEHUEM TEXHUYECKHUX CPEJICTB.

B cooTtBerctBUU co cTatheil 4 TexHuueckoro periaMeHTa TaMOXXEHHOro COr3a
«O 0Oe3omacHOCTH HHU3KOBOJILTHOTO oOopymoBanus» (TP TC 004/2011),

HU3KOBOJIbTHOE 00OPYZOBAaHHME JOJDKHO OBITH pa3paboTaHO M M3TOTOBJICHO TaKUM




12

00pa3zoM, 4TOOBI MPU TPUMEHEHUU €T0 TI0 Ha3HAYCHHUIO W BHITIOJHCHUU TPEOOBAHMIA
K  MOHTaxy, OKCIulyaTauMM  (MCHOJb30BAaHUIO),  XPAHEHUIO,  IEPEBO3KE
(TpaHCHOPTHPOBAHUIO) M TEXHUYECKOMY OOCITYXHBaHUIO 3TO 00OpyJOBaHUE
o0OecreynBasio: OTCYTCTBHE HEIOMYCTUMOIO PHUCKA BO3HUKHOBEHHS IOBBIIIEHHBIX
TEMIEPATyp, IOYTOBBIX PAa3pANOB WIM H3IYYCHHUH, KOTOpPbIE MOTYT MPHUBECTH
K TOSIBJICHUIO ONACHOCTEH, OTCYTCTBHE HEAONMYCTHMOIO pUCKA IpPH IEperpyskax,
aBapUMHBIX PEKUMaX U OTKA3aX, BHI3BIBAEMBIX BIIMSHUEM BHEIIHUX U BHYTPEHHHX
Bo3aeiicTByromux  (aktopoB. Takke B JaHHOM  cTaThe  OMPEIEIICHO,
4YTO HU3KOBOJBTHOE OOOPYAOBAHHME JOJDKHO OBITH pa3paboTaHO M H3TOTOBIIEHO
TakKUM O0O0Opa3oM, uTOObI OHO HE SBJSUIOCH HMCTOYHMKOM BO3HMKHOBEHMS IOXKapa
B HOPMAJIbHBIX U AaBAPUIHBIX YCIOBUSAX paOOTHI.

B  OonpmmHCTBE  ciiydaeB, TMOCA€  MOHTaXa, dJIEKTPOoOOpyHOBaHUE
HE THoJBepraercsi Npo(pUIaKTUYECKUM OCMOTpaM, TEXHUYECKOMY KOHTPOJIIO,
OOCITyXKMBAaHUI0O U PEMOHTHO-TIPEAYNPEAUTETbHBIM  MeponpusaTusiM.  OmHako
CO BpEMEHEM C HUM HPOUCXOASAT OTPULIATEIbHbIE HW3MEHEHUsS. YXYJIIEHHUE
COCTOSTHUS DJIEKTPOOOOPYAOBaHUS MPUBOJIUT K HEPALMOHAIBHOMY HCIOJIB30BaHUIO
AIIEKTPUYECKONW SHEPTUU U TOBBIIICHUIO YPOBHS MOXAPHON OMAacHOCTH, a, 3HAYUT,
TpeOyeT 3a HUM CUCTEMATU3UPOBAHHOTO HAOIIOICHNUS.

B cootBerctBun ¢ denepanpHbiM 3akoHOM OT 21 nekabps 1994 r. Ne 69-03
«O noxapHoi Oe3omacHOCTW», MPOQPWIAKTHKA TOXAapoB — COBOKYIHOCTb
IPEBEHTUBHBIX MEp, HANPABIECHHBIX HA UCKIIOYEHHE BO3MOXXHOCTH BO3HUKHOBEHUS
M0’KapOB U OTPAaHMUYEHUE UX TIOCIIEACTBUM.

IToxn CUCTEMOU npoUIaKTUKA IIOKapHOU OIIAaCHOCTH
3JIEKTPOOOOPYTOBAHUSKUIIBIX M OOLIECTBEHHBIX 3[JaHUI IMOHUMAIOTCSl PETYIISIPHBIE,
BBITOJIHSEMbBIE
o 3aJaHHOU nporpamme HaOJII0ICHUS 3a AKCILUTYyaTUPYEMBIM
AIIEKTPOOOOPYIOBAaHMEM, TO3BOJISIONIUE OMPENENIATh €ro (hakKTUYECKOe COCTOSHUE,
OPOUCXOASIINE B HEM MPOIECChl M TMPOTHO3UPOBATh H3MEHEHUE COCTOSHUSA
O] BJIMSIHUEM DPA3NUUHBIX (pakTOpoB. Takue HaONIOAEHUS HEOOXOAUMBI, B IIEPBYIO
ouepelib, AJIs AIEKTPOOOOPY10BaHUS OOBEKTOB C MACCOBBIM NIPEOBIBAHUEM JIFOJEH.

ITosxxapHast 0e3011acHOCTh OOBEKTOB PAa3IMUYHOTO HA3HAYEHUS B 3HAUUTEIbHOMN
CTETNIEHH OINPEACNSAETCS COCTOSHUEM SKCIUTyaTUPYEMOTO 3JEKTPooOOpyAOBaHUS

Y 3JIEKTPOYCTAHOBOK.
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OCHOBHBIM  HampaBlIeHHEM B OOECNEYeHHH TMOXKApHOM Oe30MacHOCTH
IKCILTYaTHPYEMOTO 3JIEKTPOOOOPYIOBAHUS SIBIISICTCS MAaKCHMaJIbHO BO3MOXKHOE
CHID)KEHHUE BEPOSITHOCTA BO3HMKHOBEHHA IOXapa OT 3JIEKTPOYCTAHOBOK B LIEJIIOM
Y OT OTAEIBHBIX JIEKTPUUECKUX U3ICIIHM.

Tam, rae ecTb KOHTAKTHBIE COCIMHEHMS B DJIEKTPOCETAX, MPOLECC OKUCIECHUS
METAJUIMYECKUX TMOBEPXHOCTEH DJIGKTPOKOHTAKTOB W  TOSBICHUA Je(EeKTOB
HeNpepbIBEH. be3 10CTaTOYHON TEXHUYECKOM OCHAIIEHHOCTH W MOATOTOBIEHHOTO
nepcoHasa B OOJBIIMHCTBE CIy4aeB HEUCIPABHOCTU DJIEKTPOOOOPYIOBAHUS MOMKHO
0OHAPYKUTh TOJIBKO IO XapaKTEPHOMY 3araxy Wiu OOYTJIEHHON 3JEKTPOU30JISIIUHY,
YTO XapaKTEPHO JIJIsl aBapUMHBIX Je(DEKTOB yKe Ha MOKapPOOIaCHOU CTaIUH.

Bo3nukHoBeHHE AEPEKTOB DIIEKTPUUYECKHUX IIETIeH U AIECKTPOOOOpYAOBAHUS —
9TO €CTECTBEHHBIN MPOIECC, K KOTOPOMY HEOOXOAMMO OBITh TOTOBBIMHU U KOTOPOE
HEO0OXO0IMMO MPEYNPEKIaTh 3a01arOBPEMEHHO.

B HacTosiliee BpeMsi MOSIBUJIMCh HOBBIE TEXHUYECKUE CPEACTBA, MO3BOJISIONINE
BBIBECTH  MPODPWIAKTUKY TIOXKAPOB  OT  JJIEKTPOOOOPYIOBAaHUS B  SKHIIBIX
1 OOIIECTBEHHBIX 37aHUSX HA HOBBIN YPOBEHb.

K o6cmyXuBaHWIO AJIEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaTU(UIIMPOBAHHBIC
CIICIMAIMCTBI, HUMEKIIME Tpynmy 1Mo 23JekTpode3onacHoctn He Huxke I,
MOJATBEPKACHHYIO COOTBETCTBYIOIIUM YOCTOBEPEHUEM.

OOcnenoBanre  AJIEKTPOYCTAHOBOK  JIOJDKHO — MPOM3BOJMUTHCS ~ COBMECTHO
C  KBaIM(PUIMPOBAHHBIM  TEPCOHAIOM  JJIEKTPOTEXHUYECKOTO  XO3SICTBA,

OTBETCTBEHHBIM 3a 00CITy)KHBaHUE AJICKTPOOOOPYTOBAHUS 3aHHUSL.
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1. Ob6aacTb npuMeHeHUs!

Hacrosdmue MeTtoauueckue peKOMEHIAUUU ONPEAENAIOT OOIIME IOJOKEHUS
[0 OpraHu3aly NpOo(QUIAKTUKU I0XKApOB OT 3JIEKTPOOOOpPYNOBAaHUS B KHIIBIX
Y OOIIECTBEHHBIX 3/IaHUSAX C IPUMEHEHUEM TEXHUUYECKUX CPE/ICTB.

Hacrosimume METONYECKUE pEeKOMeHaauun IIpeHA3HAYECHBI
JUIS  WCTIOJIHUTENBHBIX OpraHoB cyO0bekToB Poccuiickoit @enepaiiy, OpraHoB
MECTHOI'O CaMOYIPABJIEHUS, OPTaHU3aLUN N0 pealu3aluy MOJHOMOYMM B oOjacTu
NOKapHOH 0€30I1aCHOCTH,a TAaK)K€ COOCTBEHHHMKOB (apE€HIAaTOPOB) >KUJIBIX OMOB
(kBapTHD).

OCHOBHBIMH 33Jja4yaMH HCIIOJTHUTEIBHBIXOPTAaHOB CyOBeKkTOB Poccuiickoii
denepanun, OpraHoOB MECTHOTO CaMOyIIpaBJICHNUs, OpraHMU3aLNM,
N0 Npo(UIAKTUKE IMOXKAPOB B JKUIbE, SBISAIOTCS OOYYEHHE HACEJIECHUsS MepaMm
HOKapHOH O€30I1aCHOCTH, OCHOBaM I0XapoOE30M1acHOTO IOBEACHMS, a TaKkKe
MH(POPMUPOBAHNE HACEJIEHUS O MEpax M0KapHOU O€30MacHOCTH.

Hacrosimme  meToauueckue  peKOMEHAALMM  MOTYT  OBITb  MPUMEHEHBI
COOCTBEHHUKaMU JOMOB (KBapTHp) M apeHJaTOpaMu MOMELICHUM sl MPOBEACHUS
CaMOCTOSITEJIbHOM NEPBUYHOM OLIEHKM COCTOSIHUS IIOKapHOM 0e301acHOCTH
HKCILTYaTUPYEMOTO IEKTPOOOOPYAOBAHNUS.

B Hacrosmmx Mertoauueckux peKOMEHIAusaX M0 TEXHUYECKUMH CPEeNCTBaMU
npo(UIAKTUKYA TOXKAapOB MOHMMAIOTCS ammapaTbl 3allUThl 3JIEKTPUUYECKHUX IIeTei,
TEIUIOBU3MOHHAsl TUATHOCTHUKA, TEPMOUHAUKATOPBI U TEPMOCUCTEMBI.

Hacrosmme MeTrogudeckue peKOMEHAAIMM HE SBISIIOTCS  PYKOBOACTBOM
II0 IIPOCKTUPOBAHMIO JJIEKTPOYCTAHOBOK 3JaHUM M  MOHTAaXYy aIllapaToB
IIEKTPUYECKON 3aILUTHI U APYTUX TEXHUYECKUX CPEICTB.

[IpoekTpOBaHUE M MOHTAX DJIEKTPOYCTAHOBOK 3JAaHUU JOJDKEH IPOBOIAUTHCS
B COOTBETCTBUU C JEHCTBYIOIIMMY HOPMAaTUBHBIMU JOKYMEHTAMHM.

Hacrosmme MeTtoaudeckue pEKOMEHAALUMU HE SBISIIOTCI HOPMATHBHBIM

JOKYMCHTOM.
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2. OcHOBHbBIE YJIEKTPOTEXHUYECKUE MPUYNHBI MI0KAPOB
OT 3JIEKTPO00OPY10BAHMS

[Tosxaprast 6€30MacHOCTh OOBEKTOB PA3TMYHOTO HA3HAYCHHS, B TOM YHCIIE
KUJIBIX U OOIIECTBEHHBIX 3JaHUNW B 3HAUYMUTEIBHON CTENEHU OIpeAesIeTCs
COCTOSIHMEM 3KCIUTYyaTUPYEMOI0 3JIEKTPOOOOPYAOBAHUS U DJIEKTPOYCTAHOBOK.

3HaHWE TEXHUYECKUX MPUYMH TMOXKAPOB OT 3JIEKTPOYCTAHOBOK IO3BOJISET
OpraHu30BaTh 3PPEKTUBHYIO CUCTEMY MOKAPHO-NPOPHUIAKTUYECKUX MEPOTIPUSITHIA.

K nmpuumHam mokapoB 3JIEKTPOTEXHUYECKOTO XapaKTepa OTHOCSATCS:

- KOPOTKOE 3aMbIKAHHUE;

- Ieperpy3Ka IEKTPUUECKUX LIETICH;

- 00JIBIIIOE IEPEXOAHOE CONPOTUBIICHUE;

- ICKPEHHUE;

- DJIEKTpUYECKas IyTa;

- TIEpEHAIPSIKEHUE IIEKTPUUECKON CETH.

Kpome Toro, HeoOX0AMMO YUYWTHIBATh, UTO MEPEHAIPSKEHUE DIEKTPUUECKON
ceTu, OOJIBIIOE MEPEXOJHOE COMPOTHUBIICHHE M TMEperpy3ka LEnu MOXKET MPUBECTH
K KOPOTKOMY 3aMBIKaHHWIO, BO3HMKHOBEHHUIO DJJIEKTPUUYECKOW Iyrd, U HA00OpOT,
KOPOTKO€ 3aMBIKAaHHE MOXKET TMPUBECTH K TEpPerpy3Ke OJIIEKTPUUECKOW CETH,
K MCKPEHHUIO0, 00pa30BAHUIO DJIEKTPUUYECKON JYTH, K MEPEX0y NEKTPUUECKOTO TOKA
Ha METAJNIMYECKUE 3a3€MJICHHbIE KOHCTPYKIMU U T.4.[3].

To ecTh, OoqHM aBapuilHbIE PEXHUMBI, MOTYT MEPEXOIUTh B JIpyrue Oojee

OITaCHBIC OTHOCHUTCIIbHO BO3MOKHOCTHU BO3BHHUKHOBCHHA I10KAPOB.

Kopomkoe 3amvikanue

Cpean DOpUYMH TOXAapoOB  JJIEKTPOTEXHUYECKOTO  XapakTepa KOPOTKOE
3aMBIKAHUE SIBISIETCSI CAMbIM PacHpOCTPAHEHHBIM, XOTS HEPEAKO OHO MOKET OBITh
U CIIEZICTBHEM KaKOM-THOO0 APYroil aBapuiiHOM CUTYallUU B AIEKTPUUECKON LIEMH.

KopoTrkoe 3aMblkaHWe B 3JEKTPUYECKHX LEMSIX MOXKET BO3HUKHYTh
B PE3yJIbTAaTE 3aMbIKaHUS MEXAy (pPa30BbIM U HYJIEBBIM IPOBOJHUKAMM, 3aMbIKAHUS
¢$ha30BOTO MPOBOAHUKA HA «3eMJTIO» [3].

NHbIMU  CclOBaMM, KOPOTKOE 3aMBIKAHHWE BO3HMKAET IIPU COCAUHEHUU
IIEKTPUYECKUX MPOBOJOB C HAPYIICHHOW H30JIALHENH, COIPUKOCHOBEHNUU MPOBOJIOB

C MCTAJUIMYCCKUMHU 34a3CMJICHHBIMH KOHCTPYKIHAMU BIIaHI/Iﬁ n COOPYKCHUU,
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NONaJaHUK Ha OrOJIEHHBIE NPOBOJA MOCTOPOHHHUX METAJUIMYECKUX IPEAMETOB,
npoboe OOyrJIeHHON WM HApyIIEHHOW W30JBSIIUM  TPOBOJOB U JPYTHX
3JIEKTPOYCTAHOBOYHBIX U3EIIUN.

[Ipy KOpOTKOM 3aMbIKaHMM MTHOBEHHO MHOI'OKpPATHO YBEJIMUYMBAETCS CHUIIA
TOKa B LIEIH, IPOUCXOIUT 3HAYUTEIbHOE BBIJCIICHUE TEMJIA, 3HAYUTEIBHO BO3PACTAET
TEMIIepaTypa TOKOIPOBOIAIIMX KW, YTO HNPUBOAMUT K PACIUIABICHUIO H3OJISILIMH
AIIEKTPUYECKUX TPOBOJOB M Kabenel M €€ MOCIenyolleMy BOCIJIAMEHEHHIO.
KopoTkoe 3amplkaHMe, Kak IPaBHJIO, COMPOBOXKIAETCS XJIONKOM, pPACIJIaBICHUEM
MeTajljja MPOBOJHUKOB M BBIOPOCOM pACKAJIEHHBIX YaCTUI[ U3 30HBI KOPOTKOTO
3aMBIKAHUS C TIOCIEAYIOUIMM BOCITIAMEHEHUEM OKPYKAOUIUX IPEIMETOB.

Haubonee pacmpocTpaHeHHblE NPUYUHBI, MO KOTOPHIM MOXET MPOU3OUTU
KOPOTKOE€ 3aMblKaHHE€ B KBapTHpE, [0ME, OOLIECTBEHHBIX 3JaHUSX — OTO
noBpexacHue un3osuuu. [loBpexxaeHue U30JALMU  Yalle BCEro IMPOUCXOIUT
B MecCTax, I/ie MMpoBoja meperudarorcsa. Takke K MOBPEKICHUIO H30JSILIMM MOXKET
IPUBECTH NEPEKPYUMBAHUE IMPOBOJOB, CrMOAaHUE IMPOBOJOB IOJ OCTPHIM YIJIOM,
MOBPEXACHUE W30JSIUU TPOBOJOB TMpPH MPOBEACHUM PEMOHTHBIX paboT [4].
W3omsiiiio MOTYT MOBPEAWTHh TPBI3YHbI WIM JOMAalllHWE >XUBOTHbIE. Eimie oanHa
IpUYMHA KOPOTKMX 3aMbIKAHUN — TIEperpeB M, KakK CIEACTBUE, pa3pylIeHHE
U30JISILIMH.

VcTouHuKaMy 3aKMraHus. MOpU KOPOTKHUX 3aMBIKAHUSAX MOTYT SBIATHCA
packaneHHbple (ropsiiMe) 4YacTUUbl M Kaluld MeTaula [pH  PacIUIaBICHHUH
B aBapUUHBIX peXUMaxX KU TMPOBOJAOB (Kkabenel) WM TpU pa3pylLICHUU

AIIEKTPOIIPUOOPOB.

Ilepezpyska rnexkmpuueckux cemei

CoBpeMEeHHbIE KBapTHpPbl M JIOMa HACBIIIEHBl MHOXECTBOM 3JIEKTPUUYECKUX
npubopoB. YacTtoil npUUMHOM BO3HUKHOBEHHUS TIOXKAPOB SBIAETCA IEeperpys3ka
DJIEKTPOCETEN.

Ileperpy3koi Ha3pIBacTCs TAKOE SIBJICHUE, IIPU KOTOPOM B DJIEKTPUYECKON CETU
BO3HMKAIOT TOKOBBIE HATPY3KH, ITPEBBIIIAIOIINE JIUTENBHO JOIYCTUMBIE.

Haubonee wacToif NpUYMHON, BBHI3BIBAIOIIECH MEPETPY3KY AIIEKTPUUECKUX
Heneil B KUIbIX U OOIECTBEHHBIX 3/1aHUAX, SABIISETCS BKIIOYCHHE B AJIEKTPUUECKYIO

CeTh HE MPEYCMOTPEHHBIX PACYETOM MOULIHBIX MOTPEOUTEICH PIEKTPOIHEPTUN WU
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BKJIFOUEHUE B OJHY PO3ETKY HECKOJBKO OBITOBBIX MPUOOPOB OOJIBIION MOIIHOCTU
OJTHOBPEMEHHO.

B pesynbrare meperpy3kud MNpoOBOAA HArPEeBAIOTCS, BBIAEISIETCS OOJIBLIOE
KOJIMYECTBO TeIJIa, MOTYT IIABUTHCS JKUJIBI TPOBOJIOB — 3TO MOXKET CTaTh MPUUYUHON

KOPOTKOI'O 3aMBIKaHUA, BOSHUKAIOT UCKPLBI K KaK CJIICACTBUC IIOXKAp [5]

bonvuioe nepexoonoe conpomuenenue (nioxoi Konmakxm)

Bosnbiioe mnepexogHOoe CONPOTHBIEHUE — O3TO COMNPOTUBIECHUE Yy4yacTKa
ANEKTPUYECKON 1emMM B MECT€ COCIMHEHUs OTAECIbHBIX BJEMEHTOB (MecTa
COEIMHEHMsI TIPOBOJIOB, TOJICOCAMHEHUSI UX K DBJIEKTPONPUEMHHKAM, KOHTAKTHBIM
AJIEMEHTaM U T.M.) B KOTOPBIX, IPU HEMPaBUILHOM UX HCIOJIHEHUHU, CONMPOTUBIICHHUE
BBIIIIE 110 CPABHEHHUIO C COMPOTUBIICHUEM 3JIEKTPUUECKON LIENH 10 3TUX YYaCTKOB U
nocie Hux [3].

HawnbGonee gacTo Gosnbine mepexoaHbie COMPOTUBIEHUS BOSHUKAIOT B MECTAaX
COCIMHEHMsSI TPOBOJIOB MEXAY COOOHM, KOTJa BMECTO TMaWKH, CBAPKH, OMPECCOBKH
WIM 32KUMOB TOJ] OONTHl TPUMEHSIOTCS CKPYTKH TPOBOJOB (OCOOCHHO OIacHa
CKpYTKa MPOBOJIOB C AJIIOMUHUEBBIMU U MEJITHBIMU KUJIAMH), B MECTaX MOJAKIIOUECHUS
OpOBOJOB K ammaparam 0e3 CHeUHalbHbIX 3aXUMOB W  HAKOHEYHUKOB,
B BBIKJIIOYATENSIX, IITENCENIbHBIX pa3beMax (po3eTKax, BUJIKAX) Ha KOHTAKTHBIX
AJIEMEHTaX MPY CHIDKEHUU TPHJIAra€MbIX JJISI BKIIOUCHUS YCUITUH, HETOBKIIFOUCHHS,
MOATOPAaHUSI W T.M., B MECTaX KOHTAKTOB, BBIMOJHEHHBIX C MOMOIIBIO PE3hOOBHIX
COCIMHEHHUM B AJIEKTPOOOOPYIOBAHUH, B KOTOPOM B Ipoiiecce paboThl MPOU3OIILIO
ocJia0JeHre KOHTaKTa.

HenocpencTBeHHbIM MCTOYHMKOM 3a)KUTaHUSI B ATOM CIIy4ae MOTYT OBITh:
AJIIEMEHTBI JJIEKTPOYCTAHOBOK, HArpeThle /0 BBICOKOM TeMIlepaTypbl TEIIOM,
BBIJICJICHHBIM ~ DJIEKTPUYECKUM TOKOM B  MecTe€ OOJBIIOro  MEPEXOAHOrO
CONPOTHUBJICHUS,  JJICKTPUYECKHE  MCKPbl  WJM  YaCTUIBl  PACIUIABICHHOTO
M HAKaJICHHOr0 MeETajlyla, BO3HHUKAIOIIME B MECTE «IUIOXOT0» AJIEKTPUUYECKOTO
KOHTAKTA.

Kpome Toro, 601bI110€ MEPEXOIHOE COMPOTUBICHUE MOKET ObITh MPUYUHON

BO3HHMKHOBCHHS KOPOTKOI'O 3aMBIKAHUA.

Hckpenue (0yzoeoii npoboit)
Uckpenne (myroBoil mpoOOii) B IIEKTPOYCTAHOBKAX — OTO BEChMa

pacnpoCcTpaHEHHOE SIBJICHUE U MPOUCXOIUT KaK MPU HOPMAIBHON paboTe OTIACIBHBIX
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NOTpEeOUTENEN DIIEKTPUYECKONW OSHEpPruu, 4alle BCero mnpubOOpOB HMEIOLIUX
KOJUIEKTOPHBII 3JEKTPOJBUIaTelb NPU HEIUIOTHOM MPUJIETAHUM K HUM LIETOK, TaK
U B aBapUHHOM peXUME PabOTHI AJIEKTPONPUOOPOB, B MECTaX HEKAUYECTBEHHOTO
OPUCOEANHEHUS  MPOBOJAOB K  NOTPEOUTENSIM  DJIEKTPUYECKOW  HHEPTrHH,
OpU COMPUKOCHOBEHHHM OTAENBHBIX YYacCTKOB TPOBOJOB MEXIy COOOM win
C 3a3€MJICHHBIMU KOHCTPYKLUSAMHU U T.1. [3].

[Ipy wMCcKpeHMM TPOUCXOAUT OOpa30BaHUE MCTOYHHUKOB  3a)KUTaHMS,
o0Jafamux YHEPrue U TeMIepaTypoi JOCTaTOUHBIX JJIs1 BOCIUIAMEHEHUS MHOTHX
TOPIOYMX BEUIECTB U MAaTEPUAIIOB.

HckpoBoii pa3psii MOXKET 00pa30BBIBATHCS MPHU HM3JIOME JKHIIBI Kabens u3-3a
yCTaJOCTH METajula, pa3pbiBa MPOBOJHUKA MPU UYPE3MEPHOM pPACTSDKEHUHU Kalers,
A100 MpHU NOBPEKACHUU >KUJIbl TIOCTOPOHHUM IpeaMeTOM. B moBpexaEHHON Kuie
BO3HUKAET MaJbli 3a30p, NMpPOOMBAaEeMbIil pabOUMM HaIPsHKEHHEM, IO3TOMY TOK
[0 TaKOMy KaOemo MpOAOKAeT MPOTEKaTh, U OCTAETCA OJIM30K K HOMUHAJIBHOMY
3Ha4eHU!0. B 3a3ope BO3HMKAeT AYrOBOM  paspss, CONPOBOXKIAIOIIMNICS
WHTEHCUBHBIM BBIJICIICHUEM TEIUIA, YTO MHPHUBOJUT K JAJBHEUIIEMY pPa3pyLIEHUIO

W30JISIIIMN KaOemsl M €r0 BO3TOPAHUIO.

Anexkmpuueckasn oyza

DnekTpuyeckas ayra oopasyercs B pe3yJbTaTe yCTOMYUBOIO AJIEKTPUUECKOTO
pa3psaa MEXIy ABYMS METAJUIMYECKUMH SJIEMEHTAMHU DJIEKTPUYECKOM YCTAHOBKH,
MMEIOIIMMHU Pa3Hble NOTEHIMAJbI. B 3JIeKTpuyecKoi Ayre NpoucXoquT UHTEHCUBHAS
MOHU3aIMsl Ta30BOr0 MPOMEXYTKa, IUIaBJIECHUE U ropeHue meramia. Kpome Toro,
MIPOUCXONUT WHTECHCUBHOE pa3OphI3THBAHUE PACIUIABICHHBIX YaCTHI[ MeTallia,
UMEIOIIMUX OOJIBIION 3amac TemIOBOM SHEPruu, KOTOphIE MOMNajas Ha TOprOYHe
MaTepualibl, MOTYT 3aXKe4b HX. OJJEKTpUYECKass Ayra HMEET OYEHb BBICOKYIO
temnepatypy (1500-4000 °C) u MOXKET BOCIUIAMEHUTh NPAKTUYECKH JH0O0OMH
rOprOYMi Matepuall, CONpPUKacasiCb C HUM HEMOCPEACTBEHHO, a TAKXKE MOCPEACTBOM
JyYUCTOU TETUIOTHI.

YcrolunBass — JJIGKTpUYECKass  Jyra  HMHOTZAA  MOXET  BO3HMKAaTh B
anekTponpoBoaax. IIpu 3nexkTpuyeckor ayre mo HEensaM MpoTEeKaroT TOKH KOPOTKOTO
3ambikaHusl. [losTomy npu oOpa30BaHUU AIIEKTPUUECKON TYT'H B aBAPUIHOM PEXHUME
B JJIEKTPUYECKOM 1IETIM BO3HUKAIOT BTOPUYHbIE (IOOOYHBIE) SBJICHUS, XapaKTEpPHBIE

Js1 KOPOTKOI'O 3aMBbIKAHUA. B Cly4dasdax, HC IpCAYCMOTPCHHLIX HOPMAaJIbHbIM
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PECKUMOM OJKCILTyaTalluU 3JICKTPOYCTAaHOBOK, BO3HHMKHOBCHHEC BHCKTquCCKOﬁ AyTHu

Yalie BCEro NpOUCXOIUT IPU KOPOTKOM 3aMbIKaHUH [3].

Ilepenanpsasrcenue 6 31eKmpuueckoul yenu

[lepenanpspkeHre MOXKET BO3HUKATh: MPU KOPOTKUX 3aMBIKAHUSAX; TPHU
MOMaJaHUKM «BBICOKOT0» HANpPsDKEHUs] Ha HU3KOBOJIBTHBIE CETH; NPH TPO30BBIX
paspszax; 3IEKTPOMAarHUTHOW UHIYKIUU U AP.

[TokapHasi OMAcHOCTb TEPEHAIPSKEHUsI, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUM, MOXET TMPOSBIATHCA B  CICAYIONIEM: TIOBBIIMICHAH BEPOSTHOCTH
BO3HMKHOBEHHUS KOPOTKOTO 3aMbIKaHWS; YBEIWYEHWHW TOKOBOW HArpy3kKu Ha
OTIENBHBIX YYaCTKaX »dJEKTPUYECKONW IIeMd W BO3MOKHOCTH BO3HHUKHOBCHHS
neperpy3Ku; MOBBIIIEHUN TEIJIOBBIIEICHUS B 3JIEKTPOHATPEBATENbHBIX YCTPOUCTBAX;
MOBBIIIEHUH BEPOSTHOCTH BO3ZHUKHOBEHUS aBAPUHHBIX PEKUMOB B AJIEKTPOIPUOOpax
[3].

Henpasunvnaa 3Ixcnayamayus, KOHCMPYKMUBHbIE HEOOCMAMKU U
HeUCnpPagHoCmu INeKmpou30eauil

[locxapHast 0©e30MacHOCTh  3JEKTPUUECKUX TMPUOOPOB  HampaBieHa Ha
oOecrieueHne NMPakTUIeCKOW HEBO3MOXHOCTHU 3aropaHusi, Kak caMoro M3Aenus, Tak u
OKpY>Kalolllel ero cpeiapl, 4YTO JIOJDKHO OOECHeYUBaThCS  KOHCTPYKIIMEH
AIIEKTPOIIPUOOpa, BHIOOPOM  KOMIUICKTYIOIIMX M3JEIMH W MaTepualioB ¢
TEMIIEpaTypPHbIMU XapaKTEPUCTUKAMH, COOTBETCTBYIOIIMMH TEIJIOBOMY PEXKUMY
paGotel. Ilpm 3TOM  XapaKTepUCTHKAMHU  MO0XapOOE30MacCHOCTU  SBISETCS
COOTBETCTBUE TEMIIEpaTyphl Ha OCHOBHBIX 3JIEMEHTaX JJIEKTPUUYECKOTo Mpudopa
JOTTYCTHMBIM 3HAUYCHHUSM, KaK B pabo4yeM, TaK U B aBApUHHOM PEKUME €ro padOTHI.

Bo3HUKHOBEHHE TIOXKAPOB OT AJIEKTPUUECKUX MPUOOPOB MOXKET OBbITh
0OyCJIOBJIGHO: ~ KOHCTPYKTHBHBIMM  HEIOCTaTKaMH,  HapyUIEHUEM  IpaBUII
IKCIUTyaTallMi; HEKAYeCTBEHHBIM JHEProcHabkeHueM (pe3KUMH KOJIeOaHUSIMHU
HAMpSHKEHUST B AJIEKTPUYECKOM CETH, YTO MOXKET TPUBECTH K BO3HUKHOBEHUIO
aBapUIHBIX PEKUMOB).

OCHOBHBIMH TIPHUYMHAMH BO3HUKHOBEHHS TIOKAPOB OT DJICKTPUYCCKUX
W3JICTTUH SBJISIFOTCS: KOPOTKOE 3aMbIKaHUE B IPHOOpaxX W MIHYpax MUTaHUs, OOJIBIITOE
NepPeXOHOE COMPOTUBIIEHUE, TIEPErPYy3Ka, UCKPEHHUE, HAPYILICHHUE TETNIOBOTO PEKUMA
paboTel  anekTpornpubopa  (YXYAIICHHBIM  TEIUIOOTBOJ), HEMOCPEACTBEHHOE
CONPUKOCHOBEHHE HArpeThIX IMOBEPXHOCTEH DBIEKTPONpUOOPOB C TOPHOUYUMHU

MaTepuaJiaMH; BO3JCHCTBHE  TEIUIOBOTO W3IydeHUs mpubopa (Hampumep,
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3JICKTpOO6OI‘pCBaTCJ'I}I) Ha TOpPHOYHMC MAaTcpHajbl; BBUICT pPaCKaJICHHBIX YAaCTHII,

o0Opa3oBaBIINXCS B Pe3yJIbTaTe aBapuitHOTO pexknma [3].

3. Opranm3anus npoQPUJIAKTHKH M0KAPOB

3.1. O0mue MoOJI0OKEHUs

C 1 wmapra 2023 r. BCTynWwIO B  CWIy  IOCTaHOBJICHHE
[IpaButensctBa Poccuiickoit ®epeparuun ot 24 oktsa0ps 2022 r1.Ne 1885
«O BHECEHUU U3MEHEHUN BlIpaBuna IIPOTUBOIIOKAPHOTO pexuma
B Poccuiickon denepanuny.

[IyHkT 2 yKa3aHHbIX M3MEHEHHM BBOIUT B IIpaBuia npOTHBONOKAPHOTO
pexuma B Poccuiickoit @enepaunn (nanee — III1P)HoBbIN nyHKT 2.1 criemyroiiero
conepxanusi «PykoBOAMTENb OpraHu3aly 0O0eCleYnBaeT SKCILIyaTalluio 3JaHHi,
COOPYKEHUIMB COOTBETCTBHM C TpeboBaHusiMuDenepanbHoro 3akoHa «TexHuueckuit
perinaMeHTo TpeOOBaHMSAX IMOXapHOW Oe3omacHOCTH» U (WJIM) TPOEKTHOM
JOKYMEHTAIUN».

C 7 suBaps 2023 r. BcTynuiu B cwiy [IpaBuia TEXHUUECKOW SKCILTyaTallu
AIIEKTPOYCTAHOBOK TOTpeduTeneil anekrpuyeckoir sHeprum (nmaimee — IITD),
YTBEPKICHHbBIE IPUKa30M MunsHepro Poccun Ne8110112.08.2022
«O6 ytBepxkaeHun IIpaBuy TEXHUYECKOW OSKCIUTyaTallud d3JIEKTPOYCTAHOBOK
noTpeduTesnei JIeKTPUIECKON SHEPTUN.

B coorBerctBum ¢ nyHktom 3 IITD TexHuyeckass dKCILUTyaTalMs
ANEKTPOYCTAHOBOK BKJIKOYAET, B TOM 4YHCIE, HX PEMOHT U TEXHUYECKOE
00CITyKHBaHUE.

B coorBerctBun ¢ mynktom 7 IITD, mpu skcruryaTaluv 3J€KTPOYCTaHOBOK
NOTpeOUTENb TAaKXKE JIOKEH OOECHEUHUTh: COJEPKAHHME BJIEKTPOYCTAHOBOK B
UCIIPAaBHOM COCTOSIHUU U UX 0€30MaCHYI0 HKCILTyaTalnio; MPOBEACHUE TEXHUUECKOTO
0o0CITy’)KMBaHUSI U PEMOHTA AJIEKTPOYCTAHOBOK B IEJISIX MOJACP>KAHUS HCHPABHOIO
COCTOSSHUSI W 0e30mMacHOM  JKCIUTyaTallid  AJIEKTPOYCTAHOBOK;  HaJIWYHe,
UCIIOJIb30BAaHUE W MOJJEP)KAaHHE B aKTYyaJbHOM COCTOSIHUM TEXHUYECKOU

JTOKyMEHTAITUU, HEOOXOIUMOM TS SKCILTyaTaI[lH 3JIEKTPOYCTAaHOBOK.
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B coorBerctBun ¢ myHkroM 8 IITO myie HEMOCPEACTBEHHOIO BBIMOJHEHUS
00s13aHHOCTE MO OpraHU3allMKM SKCIUTyaTallud 3JIEKTPOYCTAHOBOK PYKOBOJIUTEND
norpeburens  (3a  UCKIIOYEHMEM  WMHIUBUAYAJIbHBIX  MIpeaIpUHUMATENEH
U (PU3MYECKUX JIUI) OPraHU3AIMOHHO-PACTIOPSAUTENBHBIM JTOKYMEHTOM Ha3HayaeT
U3 UKciaa aJMHHHUCTPATHBHO-TEXHUYECKOTO TEpCOHAla MOTpeOuTeNs JIUILO,
Ha KOTOPOE BO3JIOKEHBI OOS3aHHOCTH MO OpraHU3alliy MPOBEIEHHUS BCEX BUIOB
paboT B  DJIEKTPOYCTaHOBKax moTpebutens (gajee —  OTBETCTBEHHbBIN3A
DIIEKTPOXO35UCTBO), M e€ro 3aMmecturens. B cioydae ecnu  noTpeOuTeNb,
OCYILIECTBIISIOIINI AKCIUTYyaTallUIO0 AJIEKTPOYCTAHOBKH, SIBJIIIETCS WHAWBUIYaTbHBIM
NpEANPUHUMATEIIEM,
00s13aHHOCTh 10 OpTraHW3alMy HSKCIUTyaTallud 3JIEKTPOYCTAHOBOK, OpTaHU3alMU
MPOBEICHUS BCEX BHUJIOB PabOTB AJEKTPOYCTAHOBKAX BO3JIAraeTcsl HEMOCPEACTBEHHO
Ha TaKOr0 MHAWMBHUIYAJIbHOIO MPEINPUHUMATENS.

YuureiBas TpeboBanus nyHkra 8 [1TD, opranuzauio npouIakTHKU TOXKAPOB
OT DKCIUIyaTHPYEeMOIO 3JEKTPOOOOPYIOBAHMS PEKOMEHIYETCS BO3JIOXKHUTH Ha
OTBETCTBEHHOTO 32 3JIEKTPOXO03AMCTBO MM Ha MHAUBUYAJIbHOTO MPEANPUHAMATENS,
HEMOCPEACTBEHHO AKCIUTYaTUPYIOUIETO IEKTPOYCTAaHOBKH, a sl (PU3MUYECKUX JIHIL —
HEMOCPEACTBEHHO Ha (PU3UUECKOE JIHII0, IKCILUTyaTUPYIOIEe AIEKTPOYCTaHOBKHU.

B cootBetrcTBUM ¢ niyHKTOM 9 IITD Ha OTBETCTBEHHOTO 3a 3JIEKTPOXO3MCTBO
JOJDKHBI ObITH BO3JIOKEHBI MOJHOMOYHUS MO OpPraHu3aluu pa3pabOTKU U BEJICHUIO
JOKYMEHTAIlMM [0 BOMNPOCAM OpPraHHU3aldMd JKCIUTyaTallUd 3IIEKTPOYCTAHOBOK
U ee nepecMOoTpy (akTyanu3auuu); OOECNEYEHUIO BBIMOJHEHUS PEMOHTa H
TEXHUYECKOTO OOCTY>KUBAHUS 3JIEKTPOYCTAHOBOK.

B cootBerctBumM ¢ mynktom 14 IITO, notpedurtens NOKEH OpraHU30BaTh U
OCYILECTBIIATH KOHTPOJb COCTOSIHHSL €r0 JJIEKTPOYCTAaHOBOK, OCHOBAHHBIM, B TOM
qHclie, Ha pe3yJbTaTaXx OCMOTPOB. BhIsBICHHbIE IO pe3yibTaTaM KOHTPOJIS JE(PEKThI
000py/I0BaHuUs, YCTPOMUCTB JEKTPOYCTAHOBOK JOJKHBI (DUKCHPOBATHCS B KypHae
nedeKTOB C ONpEeJICHUEM OTBETCTBEHHBIX 3a YCTpAHEHHE JIUI[ M CPOKOB
ycTpaHeHUs 1e(PeKTOB.

B cootBerctBun ¢ myHktom 23 IITD mnorpebutens n0KEeH oOeCeUUTh

MIPOBEICHUE TEXHUYECKOTO OOCTY>KUBAHUS U PEMOHTOB O0OpYAOBaHUS U YCTPOUCTB
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AIEKTPOYCTAaHOBOK.  OObEM  TEXHHYECKOrOo  OOCIY)XMBaHHUA U  IUIAHOBO-
NPEeAyNpPEAUTENIbHBIX ~ PEMOHTOB  3JIEKTPOYCTAHOBOK  JIOJDKEH — OINpPEAENATHCS
HEOOXOMMOCTBIO TIOAICPKAHUS MCTIPABHOCTH M OOecTieueHHsI Oe30macHOi paboThI
JIEKTPOYCTAHOBOK.

B coorBerctBun ¢ mnynkrom 27 IITD y mnorpebutens B OTHOIICHUU
IKCIUTYaTUPYEMBIX KM 3JIEKTPOYCTAaHOBOK JOJKHA OBITh B HAJWYHM CIIEAYIOIIAs
TEXHUYECKask JOKYMEHTAIHS:

CXEMBbI JIEKTPUUYECKUX COCIMHEHUN U TEXHOJIOTMUYECKUX CUCTEM, B TOM YHUCIIE
HOpMaJIbHbIE (BpPEMEHHbIE HOPMAJIbHBIE) CXEMbl JJIEKTPUUECKUX COEIMHEHHM
AIIEKTPOYCTAaHOBOK MOTPEOUTENIS;

KYpHajbl ydeTra »dIIEKTPOOOOPYIOBaHUA C TMEPEUYUCICHUEM OCHOBHOIO
AIIEKTPOOOOPYIOBaHUS W C YKa3aHMEM €ro TEeXHUYECKHX JaHHbIX, a TaKxKe
MPUCBOEHHBIX €My MHBEHTAPHBIX HOMEPOB.

B cootBerctBUu ¢ myHkToM 30 IITOD, Bce M3MEHEHUSI B AJIEKTPOYCTAHOBKAX,
BBITIOJIHEHHBIE B MPOIECCE IKCIUTyaTalllH, JAODKHBI OTPAXaThCs HA ANEKTPUUYECKUX
(TEXHOJIOTUYECKUX, HCIOJHUTENbHBIX) CXeMaxX M YepTexax 3a MOJIHUCKHIO
OTBETCTBEHHOI'O 3@ 3JIEKTPOXO3SIIICTBO € YKa3aHHEM €ro JODKHOCTH M JIaThl
BHECEHMSI U3MEHEHHS.

Ha ocHoBanum nynkta 31 IITD  cooTBETCTBHE  BIEKTPUUECKUX
(TEXHOJIOTMYECKUX) cXeM (depTexeil) (HakTUYeCKUM HSKCILTyaTalldOHHBIM JIOJIKHO
IIPOBEPATHCS OTBETCTBEHHBIM 3a JIEKTPOXO3SUCTBO HE peXe OJHOro pasza B 3 rojaa
C OTMETKOM Ha HHMX O JlaTeé TMpPOBEPKU, YAOCTOBEPEHHON €ro MOJIHUCHIO.
[Ipy HECOOTBETCTBUU DJICKTPUUYECKUX (TEXHOJOTUYECKHX) cXeM (uepTexeit)
(aKTHUYEeCKUM HKCILUTyaTallMOHHBIM OTBETCTBEHHBIM 3a 3JIEKTPOXO3SIMCTBO JIOJKEH
ObITh OOecTeueH nepecMOoTp (aKTyaau3alus) YKa3aHHbIX CXeM (YepTexeil).

IIynkr 8 n3smenenuii B I1IIPBBomuT B Hero HOBbIM myHKT 17.1 ciemyroniero
conepkanus: «PykoBoauTenb opraHuzanuu 00ecreyrBaeT BEIACHHE W BHECEHUE
uHPOpPMAIIMUB  KypHAJl OKCIUTyaTallkd CUCTEM MPOTHUBOMOXKAPHOM  3aIIMTHI.
JlomyckaeTcsi BeleHHE >KypHaJla HKCILTYyaTallM CUCTEM MPOTHUBOMOKAPHOM 3aIUTHI

B DJICKTPOHHOM BHC.



23

dopma BeleHHS JKypHala SKCIUTyaTallud CUCTEM MPOTUBOMOXKAPHOM 3aIUThI
oTpeneNsieTcsl pyKOBOAUTEIeM O0OBEKTa 3alUThI.

C wmenpio obecrieueHus: Oe3aBapHuitHON paboOThl  3JIEKTPOOOOPYAOBAHUS
OTBETCTBEHHOMY3a JJIEKTPOXO3SHUCTBO HAa OOBEKTE 3alIMThl PEKOMEHAYETCS BECTH
KYpHAJ, B KOTOPOM YKa3bIBAIOTCSI:

NepeYeHb KOHTPOIUPYEMOTO IEKTPOOOOPYAOBaAHUS;

JaTa MPOBEPKH COCTOSHUS MOXKApHOH 0€30MacHOCTH HIIEKTPOOOOPYJ0BAHMS;

pe3yJbTaThl MPOBEPKU COCTOSIHUSETO MOXApHOW O€30MacHOCTH, M3MEHEHUS
COCTOSIHUSL TIOXAapHOW O€30MacHOCTH 3JIEKTPOOOOPYNOBaHHUS IO CPABHEHUIO C
pe3yabTaTaMu MpeabIyIIei TPOBEPKY;

HOpEANpPUHIATHIE MEphl IO MOBBIIICHUIO YPOBHS TMOXApHOW O€30MacHOCTH
(mpodunakTHUECKUE MEPONIPUATHS, TEXHUYECKOE 00CITyKUBaHUE, PEMOHT, 3aMEHa).

®opma BE/ICHUS KypHaa IpOPUIAKTUIECKUX OCMOTpPOB
AIIEKTPOOOOPYIOBAHUSI OIPENENSICTCS PyKOBOAMTEIEM OOBEKTa 3aluThl. Benenwe
KypHana  NOpPO(UIAKTHYECKHMX  OCMOTPOB  JJIEKTPOOOOPYTOBAHUS ~ MOXKET
OCYIIECTBIISATHCS B 3JICKTPOHHOM BHJIE.

OTBETCTBEHHOMYPEKOMEHIyeTCS COCTaBUTh TpaPuK NPOPHIAKTUICCKHX
OCMOTPOB 3JIEKTPOOOOPYAOBAHHS.

[leproan4HOCTH pOBEICHUS IpOPUIAKTUIECKUX oOce0BaHuit
PEKOMEHYeTCsl YCTAaHOBUTh B 3aBHCHMOCTH OT COCTOSIHUSI OOBEKTa W CTENEHH
OTBETCTBEHHOCTH, HO HE peke 1 pasa B roj.

Pexomenayercsi mpoBOAUTh BHEIUIAHOBOE NpOQHIaKTHYECKOe 00CiIeI0BaHne
OTIENBHBIX 3JIEMEHTOB D3JIEKTPOOOOPYIOBAaHUS TOCHE KaKIOT0 HMX PEMOHTA WU
3aMEHBI.

PesynbTaThl BHEIUIAHOBOTO OOCIENOBAHHS 3aHOCATCS B JKypHAII C YKa3aHUEM
IPUYUHBI 00CTIETOBAHUS.

Pexomenayercss mepen TMPOBEACHHEM OYEPEAHOTO WM BHEIUIAHOBOTO
o0ciieZIoBaHUsI O3HAKOMHUTBHCS C JIAaHHBIMH TPEABLAYIIEro 00CIeNoBaHUA. ITO
TIO3BOJIUT MPOCIICIUTh JUHAMUKY TTOKAPHOU O€30MMaCHOCTH AIIEKTPOOOOPYIOBAHHS U

CBOCBPCMCHHO IMMPCAOTBPATUTDH IMOKAPOOIIACHYIO CUTYAlHIO.
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B coorBerctBum ¢ mnynktom 37 IITD mnoTtpebuternemM AOJDKHBI OBITh
COCTaBJIEHBl U YTBEPKJIECHBbI PYKOBOJIUTEJIEM WM WHBIM YIIOJIHOMOYEHHBIM JUIOM
noTpeOuTeNnss - IOPUAMYECKOTO Juna (MOTpeOuTeNieM - WHIAWBHAYATbHBIM
IpeAnpuHAMATeNieM Wi (U3NYECKUM JIMIIOM) TpaguKd OCMOTPOB U 00XOIOB
obopynoBaHus, 3TaHUN
¥ COOPYKEHUI 3JIEKTPOYCTAHOBOK MOTPEOUTEIIS.

HemocpenctBeHHO  mpodUIAKTHUECKH  OCMOTpP  3JEKTPOOOOPYAOBAHUS
IPOBOJUT KBAIM(PUIMPOBAHHBIA CIEUUATUCT OOCITYKMBAIOUIEH OpraHU3alMU
COBMECTHO C OTBETCTBEHHBIM 3a 3JIEKTPOXO3SIIICTBO HA OOBEKTE.

Bce onepanuu ¢ 35ekTpoo0opy0BaHUEM (MOHTAX alapaToB dJIEKTPUUECKON
3alllUThI, TEPMOMHAMKATOPOB, TEPMOCUCTEM, MNPODUIAKTHUUECKOE OOCTyKUBaHUE,
PEMOHT, 3aMeHa) JOJOKHbl MPOBOAUTH KBaTU(UIHUPOBAHHBIE  CHEIMATUCTHI

00CITyKUBaroIIel OpraHu3aIy.

3.2. llpopunakTuyecKkue MeponpUATHSA

K mnpodunaktruyeckum MEpONpHUITHSIM TI0 MPEAYNPEKACHUIO T0XKAPOB
OT DJIEKTPOOOOPYAOBAHUS JKHIIIBIX U OOIIECTBEHHBIX 3JJaHUH CJIETyeT OTHECTH:

- IEPUOANYECKUN KOHTPOJb COCTOSIHUS U PabOTOCIOCOOHOCTH armapaToB
3aIIUThI JIEKTPUUECKOMN CETH;

- IPUMEHEHHUE TEPMOUHINKATOPOB U NEPUOIUYECKUN KOHTPOJIb UX COCTOSIHUS;

- IPUMEHEHHUE TEPMOCUCTEM;

- IEPUOINYECKOE MIPOBEIECHUE TEIUIOBU3UOHHOMN JUArHOCTUKH
HKCILTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAHUS;

- KOHTPOJIb COCTOSIHHSI UCITOJTB3YEMBIX JIEKTPOTPHOOPOB, JIEKTPOIPOBOIKHA U
AIEKTPOYCTAHOBOYHBIX U3AECITUN.

Ilpumenenue mepmounouKamopos

Ilepen  mepBHUYHOM  YCTAaHOBKOW  TEPMOMHIMKATOPOB HA  JJIEMEHTHI
3IIEKTPOOOOPYI0OBAHUS HEO0XO0MMO COOCTBEHHHKY AIEKTPOYCTAHOBKHU
WIM  JKCIUTyaTUPYIOUIEH  opraHu3aluu  pa3paboTaTh  HPOEKT  MOHTaxa

TEPMOMHIHUKATOPOB C YKaA3aHHUEM TOUYCK UX MOHTA>XXa U TUIIOB.
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IIpoekT MOHTaxa TEPMOMHAMKATOPOB PEKOMEHAYETCS BKIIIOUUTH B IIEPEYEHBb
OCHOBHOM TEXHUYECKOMN TOKYMEHTALUH 3aIIHUINAEMOM IEKTPOYCTAHOBKH.

[IpoekT MoOHTaka TEPMOUHIMKATOPOB CTAHOBUTCS YacCTblO IPOEKTHON
nokymeHTauuu. B coorBercTBun ¢ nmyHkroM 2.1 TIIIP, BBEA€HHBIM TOCTAHOBJIEHHEM
[TpaButensctBa Poccuiickoit ®enepanuu ot 24 oktsa6ps 2022 roma Neo 1885,
AKCIUTyaTaIMIO 3[aHUi B COOTBETCTBUU C TPEOOBAHUSIMH MPOECKTHON JTOKYMEHTALIUU
o0ecrneunBaeT pyKOBOAUTENb OPTaHU3AIIHH.

[Ipu mnocnenyromeM MPOBEIEHUH  PEMOHTHBIX paboOT C  3aMEHOMU
TEPMOUHANKATOPOB HEOOXOAMMO OCYILECTBISATh B COOTBETCTBUM C TpeOOBaHUIMM,
pa3pabOTaHHOIO IPOEKTa MOHTAXKA.

YCTaHOBKY  TEPMOMHJIMKATOPOB  JOJDKEH  INPOM3BOJAUTH  IIEPCOHAII,
JONYIIEHHbII K paboTe B JEHCTBYIOIIMX 3JIEKTPOYCTAHOBKAX, HWMEIOIIMUN
HEOOXOMMbIE 3HAHUS U HABBIKM MOHTa)ka TEPMOUHINKATOPOB.

MoHTaX TEPMOMHAMKATOPOB, CIEAYyET MPOU3BOAUTH Ha OTKIOUYEHHOM
3IIEKTPOOOOPYIOBAaHUH (HAIpUMEp, BBIBEACHHOM B PEMOHT, MPU MEPHOJUUYECKOM
WIA BHEIUTAHOBOM TEXHUYECKOM OOCTYXKMBaHUU U T.1.) ¢ cobmogeHuem [lpasun
II0 OXpaHe TPy/Ja IPU IKCIUTYaTALUHU HIEKTPOYCTAHOBOK.

TepMoOnHIUKATOPBI, TPEUMYLIECTBEHHO, CIAEAYET pa3MelaTh Ha KOHTAKTHBIX
COCIMHEHMSIX M  KOHTAKTaX  PpaCHpEACIIUTEIBHBIX  YCTPOWCTB;  JIOIyCTHUMO
pa3MelIeHre Ha KOpIlycaX HEKOTOPOro JJIEKTpPOOOOpYylOBaHUSA, a TaKKe HHbIX
JIEMEHTAX JIEKTPOYCTaHOBOK.

TepMonHarKaTopsl HEOOXOAUMO pa3MeIlaTh TaK, YTOObl OHM OBUIM XOPOLIO
BUJHBl IPU BU3YyaJIbHOM KOHTPOJIE€ COCTOSIHMSI TOXapHOH  0e30macHoCTH
AJIEKTPOOOOPYI0OBaHUS,, B YAaCTHOCTH, TEPMOMHAMKATOPHBIE HAKJICHKU CleayeT
pa3Meniatb TakuM 00pa3oM, 4TOObI TEPMOMHAMKATOPHBIE METKH TEMIIEpaTypHOM
mKanbl ObUIM  XOpOILIO BHJIHBI MPH TMPOBEACHUHM BU3YaJIbHOIO  OCMOTpA
IIEKTPOOOOPYIOBAHUS.

[Ipu pa3MemieHMM TEPMOMHIUKATOPOB CieayeT u30eraTb KOHTAaKTa
UX TIOBEPXHOCTH C 3JEMEHTaMM, KOTOPbIE CIIOCOOHBI BBI3BaTh WX MOBPEKICHHE

B PC3YyJbTATC MEXaHUYCCKOT'O BO3ICHCTBUSI.



26

[lepen MOHTa)KOM TEPMOWHIMKATOPHBIX HaKIIeEK, HEOOXOIUMO MMPOU3BECTH MX
BHEITHUIA OCMOTpP Ha MpeIMeT OTCYTCTBHsI TMOBPEXKICHUH. TepMOWHIMKATOPHBIC
METKH TEeMITepaTypHOU IIKaJIbl HAKJICHKU HE JIOJDKHBI UMETh OTMETOK JIOCTHIKCHUS
Ha3HAYCHHBIX TeMIteparyp (He JOJDKHO ObITh M3MEHEHHUS 1IBETa METOK).

Hanecenne TepMOMHAMKATOPOB HEOOXOIUMO TPOU3ZBOAHWTH B COOTBETCTBUU
C MHCTPYKIIMEH MO IKCILTyaTallii TEPMOMHINKATOPA.

B mporecce MoHTaka HE JOIMyCKaeTCs:

- MEXaHMYECKOe TTOBPEXKICHNE TEPMOUHINKATOPHON HAKIICHKY;

- HAHECEHUE TEPMOMHAMKATOPOB Ha DJJIEMEHTHI  3JEKTPOOOOpYHAOBaHUSA,
HaXOSIINECS TOJT HANPSHKEHUEM;

- pa3MelnieHrne  TePMOUWHIUKATOPOB B HEMOCPEACTBEHHOW  OimM30CcTH
OT HarpeBaTeIbHBIX MPUOOPOB.

B xypHane yka3bIBaeTCsl MECTO HaHECEHHUS TEPMOWHAMKATOpa, Tpeel
cpabaTbIBaHUsI, UCXOJHOE COCTOSIHHME (I[BET, TPaAyUpOBKA W T.II.), JaTa HAHECCHMUS,
CPOK MCTIOJIb30BAHUS WIIH JIATy 3aMEHBI.

CocTosiHuE TEPMOMHIUKATOPOB CJEAYET TMPOBEPSITh IYTEM BHU3YaJIbHOTO
0CMOTpa 3JIEKTPOOOOPYAOBAHHS C COONIOICHIEM TPEOOBAaHMIA TIPABUII OXPAaHBI TPYIa
(B TIEpHO/ BBITIOJHEHUS IJIAHOBBIX, BHEIUIAHOBBIX OCMOTPOB, B TIEPHOJT BHITIOJTHCHUS
PEMOHTHBIX paboT).

[leprognaHOCTH O0CMOTpa AIIEKTPOOOOPYTOBAHHS, 3aIUIIICHHOTO
TEPMOWHANKATOPAMH,  YCTAHABIMUBACTCA  OPraHU3AIMOHHO-PACTIOPSIUTEILHBIM
JOKYMEHTOM  COOCTBEHHHMKA  DJJIEKTPOYCTAHOBKM WM  JKCIUTyaTHPYIOIICH
OpraHu3aIuren.

[Tpu mpoBeneHNN BH3YalbHOTO OCMOTpa 0c000€ BHUMAHHE CIIEAYeT YICNATh
OTCYTCTBHIO MEXaHUYECKHX ITOBPSKICHUN TEPMOWHIMKATOPOB, MX OTKICHBAHUIO
WIH OTCIIANBaHUIO, CPAOATHIBAHUIO TCPMOWHIUKATOPHBIX METOK.

OcHoBaHHMEM IS BBIBOJIa OOOPYJOBaHWS B PEMOHT SIBJISICTCS TPEBBIIIICHHUE
TEMITEpaTypPhl SJIEMEHTOB AJIEKTPOOOOPYTIOBAHHUS.

[IpodunakTuyecknue MeponpusATUS IPEICTABICHbI B TA0IHIIE 3.
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Konumpons cocmoanus cucmemuol 3a3emnenus

B mpouecce skciulyatanyu 3J€KTPOYCTAaHOBOK BO3MOXKHO BO3HHKHOBEHUE
HEHUCNPABHOCTEN U ABAPUMHBIX CUTyalUd, IPUBOASIIMX K TOKOBBIM yTeukaM. B aTton
CBA3M, B KXKJOM JIOME JOJDKHBI BBIIOJIHATHCS 3AIUUTHBIE MEPONPUATHSA, OAHUM W3
KOTOPBIX SIBISETCA KOHTYp 3a3emiieHus. OH oOecreuyuBaeT 3alluTy JIOAeH OT
HOpaXXEHMsI JIEKTPOTOKOM, a IPUOOPBI M 000PYLOBaHUE OT IEPENAA0B HANPSKEHUS.
KoHTyp 3a3zemiieHMs, MOXET YCTAHABIMBATHCS OTACIBHO MJIM COBMECTHO C
YCTPOMCTBAMM 3aIIATHOTO OTKIIOYEeHMs. KOHTyp 3a3emMileHMsI MOHTHPYETCS B
cootBercTBuHM C [IYD.

B cootBerctBum ¢ I1YD niis neneid opraHu3alnyd KOHTYpa 3a3€MJIEHUS MOXKHO
BOCIIOJIB30BATbCSl €CTECTBEHHBIMU 3a3€MIIMTEISIMHU, HAIPUMED, PaCIOJIOKEHHBIMU
PSIOM METAJUTUYECKUMH U 7KeNIe300€TOHHBIMUA KOHCTPYKUMAMHU. BombInas yacte ux
IIOBEPXHOCTU JOJDKHA KOHTAaKTHMpOBaTb € TIpyHTOM. B cBorw ouepens, IIYD
yCTaHaBIMBAET, UTO M3JAEIUS U3 KeJIe300€TOHA, HAXOMAAIIUECS MOJ HampsyKEHUEM,
TpyOOINIPOBOJBI AJII TPAHCHOPTUPOBKHM TOPHOYMX BEIIECTB, TPYObl KaHAIW3aLUU U
OTOIUIEHUS HE MOTYT IIPUMEHATHCS B KOHTYPE 3a3€MJICHHUSI.

3anpelmaercs YCTaHABIMBATH 3a3€MJICHHME B KaMEHHUCTBIX WA CKaJbHBIX
IPYHTax, IOCKOJbKY OHHU SBJIIIOTCS NPOBOJHUKAMHU TOKa W 00JaAar0T HU3KUM
COIIPOTHUBIICHUEM.

HckyccTBEHHBIE 3a3€MIIUTENN MPEACTABISAIOT COOOM CUCTEMY METANIMYECKUX
KOHCTPYKILUH, pa3MEILIEHHBIX B 3eMJI€, Ha OTPEACIICHHBIX PACCTOSIHUIX MEXKIY COO0M
Y HE3HAUYUTEIBbHOM yaJI€HUH OT OObEKTA 3aIUTHI.

JInst M3rOoTOBJIEHUS MCKYCCTBEHHBIX 3a3€MIIMTENIEU NPUMEHSIOTCS: KPYTJIbIE
OpYTKH, TpyObl pPA3HOrO CEYEHUs M Yrojku. B HOPMAaTUBHBIX JOKYMEHTax
ONPENEISIETC MUHUMAJIBHO JIOIYCTUMOE CEYEHHE 3a3EMIIMTENIEH, KOTOPOE JOJIKHO
YUUTBIBaTbCSI MpU BbIOOpEe MarepuaynoB. Tak, s IpyTa, OLUMHKOBAHHOTO 3TOT
nmapaMeTp COCTABISET 6 MM’, JUIsl IIPYTa U3 OOBIYHOIO YEPHOro Meramia — 10 MM’, a
JUIS TIPAMOYTOJbHOTO mpokata — 48 wmm’. CTeHKH TpyO MM TOJKH CTalbHBIX
IIPOKATOB BBIOMPAIOTCS] C MUHUMAJIbHOW TOJIIIMHON 4 MM.

3a0uThIe 3IEKTPOABI COCTUHSAIOTCA MEXAY CO00I TOHKOM CTaJIbHOM MOJIO0COi,

TOJIIMHOWN HE MeHee 4 MM.
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3ampemniaerca HUCHOJIB30BaTh B KayeCTBE 3a3eMJIIONIMX MPOBOJAHUKOB U
3a3eMiIuTeNe MpouIbHYI0 apMaTypy. DTO CBSI3aHO C KaJEHBIM HapY>KHBIM CJIOEM,
UMEIOLIMMCST BO BCEeX WM3AENUsAX JToro Tuma. B pe3ynprate, Hapyliaercs
pacrpesiesieHre TOKa 1O CEYEHHUIO, a MPOIECC OKUCIEHUS MPOUCXOIUT HAMHOTO
osIcTpEe.

CoenuHenue JfeTaneil M3 MpoKaTa YEpHOrO MeTajla OCYIIECTBISETCS
¢ moMoIpio cBapku. CTanbHas Mojioca MPUBAapUBAETCS K KOHIIAM 3a0UTHIX B 3€MITIO
anektponoB. He  nmomyckaercs — ucHonbp30BaHUE ~— OONTOBBIX — COENMHEHUH,
T.K. OHU OBICTPO OKHCISIOTCS. B pesynbraTe, KOHTAKT TepsieTcs, M 3a3eMIISIOLIUI
KOHTYp HauuHaeT padoTath HeddexkTrBHO. [10 OKOHUaHHM BCeX CBAPOUYHBIX PaldOT
MecTa CBapKu 00padaThIBalOTCS CHEIMaIbHBIMU AHTHUKOPPO3UNHBIMU COCTABAMHU.
Jlig 3TUX 1enei Henb3s HCIHOJIb30BaTh KPAacKy, MOCKOJbKY OHa HapyIIaeT CBA3b
MeTajula ¢ 3eMJIel U cucTeMa 3a3eMiIeHus He OyaeT paboTats.

Henb3s mpou3BOaUTH OKpAcKy 3a3eMIIMTENEeH WM HAaHOCUTh Ha HHUX JpyTue
HOKPBITHS, CIIOCOOCTBYIOUINE CHUKEHUIO MPOBOAMMOCTH. ONHAKO MO JEHCTBHEM
KOPpO3UH TOJIIIMHA CTAJBHBIX JeTajeil mocTeneHHo cHibkaercs. [loaTomy ceuenue
3NIEKTpOJa  MOoAOUpaeTcs ¢  ONpeAeNieHHBIM  3amacoM. Takum — oOpa3om,
o0ecrnieynBaeTcs JOCTATOUYHO MPOODKUTENbHAS SKCILTyaTalust KOHTYPA 3a3€MJICHHS.

Ecniu  koHTyp 3a3emiyieHuss JOMa COEOUHSETCS C  KOHCTPYKIIHSIMH,
PAacIoNIOKEHHBIMU B YCJIOBHUSX arpecCUBHON CPEbl, OHU JOJDKHBI OBITh 3aIIUIICHBI
CHEIHAIbHBIM TOKPBITHEM.

CymecTByIOT HAOOPHI 3a3eMITUTENEH 3aBOJCKOTO NU3TOTOBIICHUS, COCTOSILIUE U3
HENBHOTSHYTHIX IITHIPEH, TOKPBITHIX MEJIBIO.

Bce 3azemusroniue npoBOJAHUKY MOKITIOUAIOTCS K €IMHON LIMHE 3a3eMJICHUS,
ucnonp3yemMoi ans kommyTanuu. Cama MIMHA SBISETCS OJAHMM U3 3JIEMEHTOB
pacnpeneauTeabHOTO IUTA U 3aKPeTUIsieTCS HEMOCPEICTBEHHO Ha €T0 CTEHKE.

JUist HOJTHOM TapaHTUU PEeKOMEHIYETCsl BBI3bIBATH CHEIIMATIMCTOB, OHU JIOJIKHBI
COCTaBUTH aKT MPOBEepKH. OTBETCTBEHHOCTH 32 BBHIMIOJHEHHBIE PA0OTHI HECET TOIBKO
UCTIOJTHUTEIb.

brrToBEIMU AIIEKTPOU3MEPUTETbHBIMU npubopamu 3aMEepHUTh

3(1)(1)CKTI/IBHOCTBB&BCMJ’ICHI/I}IHCBOBMO}KHO, HaI0 HNMCTH
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COBPEMEHHBIEIJICKTPOHHBICYCTPONCTBA, TEXHUYECKHE BO3MOXKHOCTH KOTOPBIX JaOT
BO3MO>KHOCTb 3aMEPSITh TAKHE JaHHbIE.

J1J1s 9aCTHBIX JOMOB CONPOTUBIIEHUE TOKA HE MOKET MpeBbIIaTh 4 OM.

[IpaBmia TEXHUYECKOW OKCIUIyaTallUM 3JIEKTPOYCTAHOBOK HOTpeOUTENeH,
yrBepxkaeHHble [Ipukazom Munsnepro Poccum ot 13.01.2003 Ne 6 ycTtaHaBIMBarOT
cienyromue TpeOoBaHUS K 3a3eMJISIOLUM YCTPONHCTBAM M UX NPOQUITAKTHKE:

- 3a3eMJIIIONIME YCTPOMCTBA JIOJMKHBI COOTBETCTBOBATh TPEOOBAaHUSAM
TrOCyIapCTBEHHBIX  CTaHAApPTOB,  MpaBWJI  YCTPOMCTBA  3JIEKTPOYCTAHOBOK,
CTPOMUTENIBHBIX HOPM M MPaBUI U APYTUX HOPMATUBHO-TEXHMUYECKHUX JOKYMEHTOB,
oOecrnieunBaTh yCJIOBUS O€30MaCHOCTH JIIOJIEH, SKCIUTyaTalluOHHbIE PEKUMBI paOOTHI
Y 3aIIUTY 3JIEKTPOYCTAHOBOK;

- TPUCOEAMHEHHE 3a3eMJIIIONIMX TMPOBOJHUKOB K  3a3€MIIMTENIO0 U
3a36MJIIOIIMM KOHCTPYKIMSAM JOJDKHO OBITh BBINOJIHEHO CBAPKOM, @ K IJIABHOMY
3a3eMJISIONIEMY 3KUMY, KOpITycam armapaToB, MamuH U onopam BJI — 6GonToBbIM
coequHeHueM (i1 o0ecnedeHuss BO3MOXKHOCTH IPOM3BOJCTBA HM3MEPEHUI).
KoHTakTHBIE COEIMHEHUS [JOJDKHBI OTBEYaTh TPeOOBAaHUSM TOCYIAapPCTBEHHBIX
CTaHIapTOB;

- OTKpBITO IPOJIOKEHHBIE 3a3€MJISIIOIIME IPOBOAHMKU JIOJDKHBI  OBITH
peI0XpaHeHbl OT KOPPO3UH U OKPAILICHbI B YUEPHBIH 1IBET;

- JUIsl OMNpEAeNiCHUs] TEXHUYECKOTO COCTOSIHMS 3a3€MJIIOLIEr0 YCTpONCTBA
JOJKHBI ~ TIPOBOAMTHCA ~ BH3yalbHBIE OCMOTPHl  BHJIMMOM  4YacTH, OCMOTPHI
3a36MJIIOIIETO YCTPOMCTBA C BBIOOPOYHBIM BCKPBITUEM TPYHTa, HW3MEpPEHUE
napaMeTpoB 3a3eMJISIIOIIETO YCTPOHCTBA B COOTBETCTBHUM C HOPMAaMM HCIBITaHUS
3JIEKTPOOOOPYT0BAHMUS;

- BU3yaJIbHbIE OCMOTPbHI BUAMMON YaCTH 3a3€MJISIOLIETO YCTPOWCTBA JTOJKHBI
IPOU3BOAUTHCS MO IrpaduKy, HO He pexe | paza B 6 MecslleB OTBETCTBEHHBIM 32
aneKTpoxo3saiicTBo  IloTpeOutens wunum  pabOTHUKOM, UM  yIOJIHOMOYEHHBIM.
[Tpu ocMOTpe OLIEHUBAETCS COCTOSIHME KOHTAKTHBIX COCIWHEHUI MEXIYy 3allUTHBIM
IPOBOJAHUKOM M OOOpYAOBAaHHMEM, HaJU4YM€ AHTUKOPPO3UOHHOTO IOKPBITHS,

OTCYTCTBHE OOpBIBOB;
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- U1 ONIpEAeNIEHHUs TEXHUYECKOIO COCTOSIHUS 3a3€MJISIIOLLErO YCTpPOWCTBA
B COOTBETCTBUM C HOPMaMHM  HCHBITAHUA  BJIEKTPOOOOPYIOBAHUSIOJIKHBI
MPOU3BOJIUTHCS:

U3MEPEHUE CONTPOTUBIIEHUS 3a3€MIISIFOLLIETO YCTPOMCTBA;

M3MEpPEHUE  HANpsSOKEHUS ~ NPUKOCHOBEHUST (B DJIEKTPOYCTAHOBKAX,
3a3eMIISIIOIIEE YCTPOMCTBO KOTOPBIX BBIMOJHEHO II0 HOPMaM Ha HamnpsHKEHUE
MPUKOCHOBEHUS), MPOBEPKA HAIMYHUA I[ENU MEXKAY 3a3eMIISIOIIUM YCTPOUCTBOM
U 3a3€MJIIEMBIMHU 3JIEMEHTAMH, a TAKXKE€ COCAMHEHUN €CTECTBEHHBIX 3a3eMIIUTENEH
C 323€MJIAIOLUM YCTPOMCTBOM;

M3MEpPEHUE TOKOB KOPOTKOTO 3aMbIKaHHSI 3JIEKTPOYCTAHOBKH, MPOBEpPKa
COCTOSIHUSI POOMBHBIX MPEAOXPAHUTEIICH;

M3MEpPEHUE YJEIbHOIO COMNPOTUBICHUSI TPyHTAa B pailoHE 3a3eMIISIIOIIETO
YCTPOUCTBA;

- U3MEpEHUs NapamMeTpoB 3a3eMIISIIOIIMX YCTPOWCTB - COMNPOTHUBIICHUE
3a3€MJISIIOLLET0 YCTPOMCTBA, HANPSHKEHUE MTPUKOCHOBEHUS, MPOBEPKA HAIUYMS LEMU
MEXKy 3a3€MIIMTEISIMU U 3a3€MJIIEMBIMU 3JIEMEHTAMU - MIPOU3BOISITCS TAKXKE MOCIIE
PEKOHCTPYKIIMM ¥ PEMOHTa 3a3eMJIIIONIUX YCTPOWCTB, TMpU OOHAPYKCHHUH
pa3pyllIeHUusT WA TEPEeKPbITUS  HU30aATOpOoB  BJI  syexkTpuueckor  Ayrow.
[Ipn HEOOXOMUMOCTH JOJKHBI MPUHUMATHCS MEpPHI TI0 JIOBEJACHUIO IapaMeTpOB
3a3€MJISIIOLUX YCTPOMCTB 10 HOPMATHUBHBIX;

- TOpU WCHOJB30BAHUM B  BJIEKTPOYCTAHOBKE YCTPOWCTB  3aIUTHOTO
oTkiItoueHus (nanee - ¥Y30) qoiKHA OCYIIECTBIATHCS €ro MPOBEpKa B COOTBETCTBUU
c pEKOMEHAALUSAMU 3aBOAA-U3rOTOBUTENS u HOpMaMu WCIIBITAHUIA
AIIEKTPOOOOPYIOBAHUS.

Buvioop xaoenen

B coorBercTtBUM €O  CTaTUCTUKOM OCHOBHOW INPUYMHOM  IOXKApPOB
OT JJIEKTPOMU3JIETUN ABISIOTCS dJeKTpudeckue kadenu. [lostomy, nis obecnieueHus
NOKapHOH 0€30MacHOCTH, HEOOXOIMMO MPABUIBLHO BBHIOMPATh KaOelbHbIC H3/ENUs
10 TUITY UCIIOJIHEHUS U CEYEHHUIO TOKOITPOBOASIINX JKHIL.

[Ipu BbIOOpe THMA WUCHOMHEHHS Kalenei Al OOBEKTOB Pa3IMYHOIrO
Ha3HAYEHUsS MOXHO BOCIOJIb30BaThcsl TpeboBanusmu ['OCT 31565-2012, B

COOTBCTCTBHUHU
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C KOTOpPHIM B HOPMATHBHOW JOKYMEHTAIMM Ha KaOelbHOE W3MeNne TOJDKHA OBITh
yKa3zaHa o00JIacTh €ro MNPUMEHEHUsS C Y4YeTOM TIOKa3aTesledl OIMacHOCTH W THIa
ucroyiHeHusl. B maHHOM cTaHgapte mnpuBeneHa Tabnwma «l[IpenmyrecTBeHHBIC
00JIacT TIPUMEHEHHUs KaOCNbHBIX H3JEIUH C Y4YeTOM HX THIA HCIOJTHEHUSDY
IpeIcTaBlIeHHAs B Ta0uIe 4.
Taoauna 4
IpenmymecTBeHHbIE 00JIACTH IPUMEHEHHUS Ka0eJIbHBIX U3/1eJHNH C

YU4€TOM UX TUIIA UCITOJTHCHUSA

Knace
Tun ucnonHeHust N
HOKapHOU [MpeumymiecTBeHHast 00,1aCTh TPUMEHEHUS
KaOeJIbHOTO U3IeIUs
OMAaCHOCTHU
be3 o6o3HaueHms 01.8.254 Ji1st oiMHOYHOM NMPOKIAAKK B KaOEILHBIX COOPY>KECHUSX U ITPOM3BOACTBEHHBIX
nomenieHusx. ['pynmnosas npokianka pa3peraercsi TOJIbKO B HApyKHbBIX
9JIEKTPOYCTAHOBKAaX M MPOU3BOJICTBEHHBIX IIOMEIICHHAX, TJI€ BO3MOXKHO JIUIIL
MEPHOINYECKOE MPUCYTCTBUE OOCITY>KUBAIOIIETO IIEPCOHAlIa, IPU STOM
HE0OX0ANMO IPUMEHSITh TACCUBHYIO OIHE3aIUTY
Hr(A F/R) [M1a.8.2.5.4 | dns npoxiaiky, ¢ y4eTOM 00beMa roproueii Harpy3Ku kabesel, B OTKPBITBIX
Hr(A) 1116.82.5.4 |KaOEIbHBIX COOPYKEHHUAX (ICTAKA/AX, TAIEPESX) HAPYIKHBIX IEKTPOYCTAHOBOK
Hr(B) 112.8.2.5.4
Hr(C) [13.8.2.5.4
Hr(D) [14.8.2.5.4
Hr(A F/R)-LS IT1a.8.2.2.2 | Iy mpOKJIaaKH, C yIeTOM 00beMa roproueii Harpy3ku kadenei, BO BHYTPEHHUX
Hr(A)-LS [116.82.22 |2IEKTPOYCTAHOBKAX, & TAKKE B 3/[AHHUAX, COOPYIKEHHSX U 3aKPITHIX KAOEIbHBIX
wr(B)-LS 28222  |SOOPYREHIAX
Hr(C)-LS [13.8.2.2.2
Hr(D)-LS [14.8.2.2.2
ur(A F/R)-HF IT1a.8.1.2.1 Jlst mpoKITagku, ¢ yaeToM o0beMa roprodell Harpy3Kku kKabeeid, BO BHYTPSHHHUX
ur(A)-HF [116.8.1.2.1 |27EKTpOyCTaHOBKAX, a TAKKE B 3[aHUAX U COOPYKEHUAX C MACCOBBIM
ur(B)-HF M2.8.12.1 npeObIBaHIEM JIIO/IEH, B TOM YHCIIE B MHOTO()YHKIIMOHAIBHBIX BBICOTHBIX
B 3AHMAX U 3JaHNAX-KOMIUIEKCAaxX
Hr(C)-HF I13.8.1.2.1
Hr(D)-HF 114.8.1.2.1
Hr(A F/R)-FRLS IM1a.7.2.2.2 | I NpoKJIagKH, C y9eToM o0beMa roproueii Harpy3ku kadeliei, B cucreMax
ur(A)-FRLS [116.7.2.2.2 |TpOTHBOIOXAPHOM 3aIIUTBI, & TAKXKE APYTHX CHCTEMAX, KOTOPHIE JOJIKHBI
ur(B)-FRLS M2.7222 COXpaHsITh pabOTOCIIOCOOHOCTD B YCIIOBHUSAX MOXKapa
Hr(C)-FRLS [13.7.2.2.2
Hr(D)-FRLS 114.7.2.2.2
Hr(A F/R)- FRHF IMla.7.1.2.1
Hr(A)-FRHF I116.7.1.2.1
Hr(B)-FRHF 12.7.1.2.1
Hr(C)-FRHF I13.7.1.2.1
ur(D)-FRHF 114.7.1.2.1
Hr(A F/R)-LSLTx [M1a.8.2.1.2 | dns mpoKJIaiKky, ¢ y4eTOM 00beMa roproueii Harpy3Ku kabeseH, B 30aHusIX
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Kiace
Tun ncnonHeHus .
MOXKapHOU [TpenmymiecTBeHHast 00/1aCTh TPUMEHEHUS
KaOeJIbHOTO M3EIINS
OTIACHOCTH
Hr(A)-LSLTx 1116.8.2.1.2 | mETCKUX MOIIKOIBHBIX H 00pa30BaTENbHBIX YIPEKICHUH,
ur(B)-LSLTx [12.82.1.2 CTHEUATN3UPOBAHHBIX JOMAaX MPECTAPENbIX U HHBAINAOB, OOJIBLHHIAX, B
#r(C)-LSLTx 13.82.12 CHAIBHBIX KOPIycax 00pa30oBaTeNbHBIX YIPEKACHIH HHTEPHATHOTO THIIA U
e JIETCKUX YUpEXKICHUH
ur(D) LSLTx 114.8.2.1.2
Hr(A F/R)-HFLTx ITla.8.1.1.1
Hr(A)-HFLTx I116.8.1.1.1
Hr(B)-HFLTx m2.8.1.1.1
ur(C)-HFLTx 113.8.1.1.1
Hr(D)-HFLTx I14.8.1.1.1
Hr(A F/R)-FRLSLTx |I11a.7.2.1.2 | Jlna npokiaaky, ¢ yueToM o0beMa roprodyeil Harpy3ku kabeneii, B cucremax
Hr(A)-FRLSLTx [116.7.2.1.2 | mpOTHBOIOXAPHOM 3aIUTEL, @ TAK)KE B JPYTHX CUCTEMAX, KOTOPBIE TOJDKHBI
Hr(B)-FRLSLTx 12.7.2.1.2 COXpaHATh PadOTOCIIOCOOHOCTH B YCIIOBHSIX T0XKapa, B 3JaHUX JIETCKUX
Hr(C)-FRLSLTx 13.7.2.1.2 JIOIIKOJILHBIX 00pa30BaTeIbHBIX YUPEKIACHUH, ClICIIMAIN3UPOBAHHBIX JIOMax
ur(D)-FRLSLTx 14.7.2.1.2 npecTapebiX 1 MHBAINJIOB, OOJIBHUIAX, CHAJIBHBIX KOPITycax 00pa3oBaTelbHbIX
Hr(A F/R)-FRHFLTx | T1a.7.1.1.1 YUpEKACHUN UHTEPHATHOTO TUIA U AETCKUX YUPEKACHUN
Hr(A)-FRHFLTx I116.7.1.1.1
Hr(B)-FRHFLTx 12.7.1.1.1
Hr(C)-FRHFLTx n3.7.1.1.1
Hr(D)-FRHFLTx 114.7.1.1.1

Ha »71eKkTpoyCTaHOBKM M DJIEKTPHUYECKHE IEMH JKWIBIX U OOIIECTBEHHBIX

31aHUI B TOPOJAX U CEJIbCKUX HACEJEHHBIX MYHKTaX HOMUHAJIBbHBIM HaIpPSKEHHUEM
bi (o) 1000 B
256.1325800.2016,

B COOTBE€TCTBUH C KOTOPBIM:

NEepeMEHHOro  TokKa  pacnpoctpansitorcs  TpedoBanusCII

- BHYTPEHHHE DJIEKTPUYECKHUE CETH JIOJDKHBI OBITh HE PACTIPOCTPAHSIIONIUMHU
TOPEHHWE W BBITIOJHATHCS KaOelsMH W TPOBOJAAMH C JKAJIAMU W3 MEAH WIH
aTOMUHHUEBBIX CI1aBoB Mapok 8030 u 8176, mmHONpOBOAAMU ¢ MEIHBIMU IIMHAMU
B coorBerctBUM ¢ TpeboBanusamu [IYD, TOCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takke TpeOOBaHMSAMHU DSJEKTPO- U IMOXKAPHOM
0e3011aCHOCTH;

- CEUYEHHUSI TOKOMPOBOASIIUX MEJHBIX KU U KW U3 aTIOMUHUEBBIX CILIABOB

Mapok 8030 u 8176 noKHBI OBITH HE MEHEE YKa3aHHBIX B TaOJUIIE 5;

Tabauua 5
CeveHHs1 TOKONPOBOASIIMX MEIHBIX KHJI U KU U3 ATIOMHHUEBBIX CIIABOB
mapok 8030 u 8176

HaumenoBanne mTuHUH | Haumensiiee ceueHue TOKOIIPOBOJAIUX KUJT
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kaberneil ¥ MPOBOIOB, MM
MeIHBIMU KWIaMHU U3 aTFOMUHUEBBIX
KUJTaMHU crmaBoB mapok 8030 u 8176
JIuHUM TPYNIOBBIX CETEW OCBEIIEHUS 1,5 2,5
JIuHuM rpynnoBsIX ceTel PO3ETOK 2,5 4,0
JInHUM OT 3TaXKHBIX 10 KBAPTUPHBIX 2,5 4,0
IIUTKOB U K pACUETHOMY CUETUHKY
JluHum pacnpeaenuTeaIbHON CeTH 4,0 6,0
(cTOsIKM) AJI NUTaHMS KBApTUP

- TIpU COEAMHEHUU MPOBOJHUKOB C KWJIAMH U3 aTIOMUHHMEBBIX CILIABOB MapOK
8030 m 8176 ¢ »5IEKTPOYCTAaHOBOUHBIMU U3JCIUSIMU, anmnapaTaMyd 3allldThl U
CYETYMKAMHU PEKOMEHAYETCSl UCIOJb30BaTh COEAUHUTENbHBIE YCTpPOMCTBA B
cootBercTBUU ¢ TpeboBanusimu ['OCT 31604 nis koMMyTanud TpPOBOJHUKOB U3
AIIFOMUHUEBBIX CIJIABOB C KOHTAKTaMU JJIsl IPOBOJIHUKOB U3 MEIH.

Jst oOecrieueHus HAJEKHOCTHU KOHTaKTHBIX COEIMHEHU B
pacrnpeaenuTeabHbIX KOpoOKax CleyeT OCYUIECTBIISITh COE/IMHEHHE
TOKOIPOBOJSALIMX KWJI U3 CIUIaBOB amoMuHUsA Mapok 8030 m 8176 mpu momomu
BUHTOB WJIM QJIFOMUHHUEBBIX THJIb3, METOJOM ONPECCOBKU WUJIU UCIIOJIB30BaTh CBAPKY.

[Ipu MOHTa)ke OTBETBJISIEMBIX KaOeNel C KUIaMH W3 aTFOMUHUEBBIX CIUIABOB
Mapok 8030 u 8176 10MKHBI IPUMEHATHCA C)KUMBI C OLIMHKOBAaHHBIMU KOHTaKTaMHU.

[Ipu BBIMIOJIHEHUH COEIUHEHUM B S3JEKTPONMPOBOAKAX C TOKOIMPOBOIALIUMU
KWJIaMU W3 CIUIaBOB  amoMuHuga wMapok 8030 wu 8176, ecam  Tun
AIIEKTPOYCTAHOBOYHBIX W3/CIUNA COACPKUT MEAHbIC WJIM JIATYHHbIE KOHTAKTHI, IS
obecrieueHrsT CTaOMIBHOCTH KOHTAKTHOTO COCIWHCHUS CIEAyeT MPUMEHSTH
ANEKTPONPOBOISIIIINE CMA3KHU.

Menp uMeeT Jy4yllyl0 HPOBOJAMMOCTb, MO CPABHEHUIO C ATIOMHHUEM, UYTO
o0ecreurBaeT Mpu MEHbIIEM CEYEHUH OO0JBIIYI0O MAKCUMAIIbHYIO TOKOBYIO HArpy3KYy.

MenHblii TPOBOJTHUK MEHbIIIE MOJIBEPraeTcsi OKUCICHUIO U CIIOCOOEH J0JToe
BpEMsl COXPaHATh KAaueCTBO KOHTAKTOB MpPH COEIUHEHUU B pPACHPEEIUTENIbHbBIX
KOpOOKax U APYTuX Mpudopax.

B kuimbIX #  OOIIECTBEHHBIX 3JaHHUSIX C TNPUMEHEHHEM JICPEBSIHHBIX
KoHcTpykuui B cootBerctBue ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHE 3JIEKTPUUYECKHUE CETH JIOJKHBI OBITh HE PACIIPOCTPAHSIOIIUMU TOPEHHUE U
BBITIOTHATHCS KabeysiMu U npoBojiamu ¢ MeaHbIMH xkuiamu B ['OCT 31565, TOCT P
50571.5.52, CI1 76.13330.
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CIT 256.1325800.2016 nmomyckaeT NpUMEHEHHE KaOENbHBIX W3ACIUNA C
TOKOTPOBOJSALIMMH KMJIAaMH U3 QJIIOMUHHUEBBIX CIUIABOB [UJIsl  OpraHMU3alliH
BHYTPEHHUX CETEH, HO HAKJIAIbIBACT Ha UX MOHTAX JOIMOJIHUTEIbHBIE OTPAHUYCHHUS.

Jlnis obecrieueHnsT HAJACKHOCTH AJICKTPOIPOBOJIOK B 3IAHMSIX, BBITOJHIEMBIX
IPOBOJAMH U KaOeJIsIMH C TOKOTIPOBOSIIMMHE KUJIAMH U3 CIIJIABOB aJIFOMUHUSA, TIPU
MOHTa)X€ JOJDKHBI ~ HCIIONB30BAThCSl  JIMOO  AJIEKTPOYCTAHOBOYUHBIC — W3JETHS,
KOHTAKTHBIE TPYMIbl KOTOPHIX UMEIOT CHEIHabHbIE MOKPBITHSA, 00eCreynBarome
CTaOUIBPHOCTh ~ KOHTAaKTHOTO COEOUHEHUS KaK C MEIHbIMH, TaK H C
TOKOTIPOBOISALINMHU KUJIAMU U3 CIUIABOB ATIOMUHUS, YTO JOJHKHO OBITH OTPAXKEHO B
MapkupoBke (Hanmpumep, Cu/Al) 1o mpu UCTOIB30BAHUN CEPUITHO BHINTYCKAEMbBIX B
CTpaHE€ YCTAHOBOYHBIX W3ACIUN  JOJDKHBI MPUMEHSTHCS  JTOTIOJHHUTEIHHBIC
TEXHUUYECKUE CPEJICTBA, 00CCIIEUNBAIOIINE CTAOMITHPHOCTh KOHTAKTHBIX COSTMHECHUH.

[Ipy  KOpPOTKOM  3aMBIKAHMM  MEIHbIE  JKHJIBI  SBISIOTCA — Oosee
MOKapo0Ee30MacHbBIMU, YEeM JKHJIBI U3 aTIOMUHHUEBBIX CIUIABOB 3a CYET MEHbIIEH
3a)KUTATEeIbHOW CIIOCOOHOCTH YAacCTUI[ MEAM IO CPaBHEHUIO C 3aKUTATEIbHOU
CIIOCOOHOCTBIO YACTHUI] ATFOMHUHHSL.

C TOYKHM 3peHHsS TOXXKApHOH OE30MaCHOCTH, MPEANMOYTHTEIBHBIM SIBISCTCS
IPUMEHEHNE KaOEeIbHBIX U3JIEIHA ¢ MEAHBIMU TOKOITPOBOISIIUMH KHJIAMHU.

Ha noxapHyto 6€30macHOCTh 3JIEKTPOIIPOBOIKU BIUSET MPABUIHLHOCTH BEIOOPA
CEUEHHUs TOKOTIPOBOAIIMNX KUl kKabeneil. HeBepHslil BEIOOP ceueHust KaOemsi MOXKeT
IPUBECTU K €ro MEpEerpeBy, OIJIABICHUIO M3OJSALIMUA M €€ BOCIUIAMEHEHHUIO WU K
KOPOTKOMY 3aMBIKAHHUIO C TTOCIEAYIOIUM BO3TOPAHHUEM.

OCHOBHBIM TMapaMETPOM, KOTOPBIM HEOOXOAMMO YYHUTHIBATh TPU pacyeTe
CeUeHUs Kabens SBISETCS IUTENBHO JOMyCTHMas TOKOBas Harpyska, T.e.
MaKCcHUMaJbHas BEIMYMHA TOKA, KOTOPYIO Kabeah MOXKET MPOITyCKaTh Oe3 meperpena B
TE€UEHUE JJIUTEIHHOTO BPEMEHH.

PacyeTHble  3neKkTpuueckue  HArpy3Kd I PA3NUYHBIX  JKWJIBIX U
oOLIeCTBeHHBIX 3/1aHNi TipeacTaBiensl B pasznesne 7 CI1256.1325800.2016.

JlJiss pOBECHUS CaMOCTOSITEILHOTO pacyeTa CEYCHUs KaOels Mo TOKY IS
JAaCTHOTO JIoMa (KBapTUPBI) HEOOXOAMMO BBITIOJTHHUTH CICAYIONINE TEHCTBUS:

- ONpEeNeTUThCYMMAapHYI0 MOIIHOCTh BCEX DJIEKTPONPHOOPOB, KOTOPHIC

OJHOBPCMCHHO MOTI'YT OBITH BKJIIOUCHEI B CCTh,
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- paccuuTaTh CHIIy TOKa, KOTOPasiOyAeT MPOTEKaTh IO KaOEeIo MPU BKIFOYCHUH
JTaHHBIX 3JIEKTPONPHUOOPOB;

- 10 TabJIUIIEe ONPENeTUTh HanboJee MOAXOIsIIee ceueHue Kaoes.

CymMapHasi MOITHOCTh 3JiekTporipubopoB (P, BT) BeumMciseTcss kak cymma
MOIITHOCTEH OT/ICTbHBIX MPHUOOPOB, KOTOPHIC MOTYT OBITH BKJIFOUEHBI OJIHOBPEMEHHO.
JlaHHBIE O MOIIHOCTH Ka)JIOTO 3JIEKTPUYECKOro MpuOOpa YyKa3bIBAIOTCS B €ro

IaCIOPTe, PYKOBOJCTBE 10 KCIUTyaTallUK U T.II.

Pacuer cmmer Toka (I, A) mporekaromero mo KaOemo TPOBOIUTCS IO

bopmynam:

s onHo(azHo cetnHanpsixkenuem U = 220 B
U-cosg

i Tpexdasznoi cetunanpsbkenrnem U = 380 B
£

= J?TU -COS (0

11 OBITOBBIX JIEKTPONPUOOPOB cosp = 1.

K, — ko3¢ (uureHT OJHOBPEMEHHOCTH, T.€. Kakas 4acTb NPUOOPOB MOXKET
OBITh BKJIIOUEHA OJHOBPEMEHHO.

JlJis TOBBILICHUS TOKAPHOW O€30MacHOCTH, B pacuere IJsi YacTHOro J0Ma
(KBapTUpBI) MOXKHO TPEANOJOXKUTh, YTO B CEThb OJHOBPEMEHHO MOTYT OBITh
BKJIFOUEHBI BCE AIEKTPUUECKUE MPUOOPHI U NPUHATE Kodppuuuent K, = 1.

3Hasg BEIUMYMHY TOKa, CEYEHUWE MPOBOJAa HAXOAAT 1Mo Tabnuue 6.
Ecnu okaxkercss yTo pacyeTHOe M TaOJMYHOE 3HAUEHUS TOKOB HE COBIAJAIOT, TO B
3TOM CiIy4ae BBHIOMparOT Oyvkaiiiiee OOJblIee 3HAUCHUE CEUEHUS! TOKOMPOBOISIICH

JKUJIBI KA0eJIs.

Taoauna 6
Bb10op ceyeHus MpoBO/IA MO BeJIMYNHE TOKA
Ceueriie MenHbie KUITBI POBOJIOB U Kabenen
TOKOITPOBOIALLEH Hanpsokenue, 220 B Hanpsokenue, 380 B
KHIIBL, My TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTh, KBT
1,5 19 4,1 16 10,5
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CeuecHuie MenHbie XUITBI IPOBOJIOB M KaOee
TOKOMPOBOSIIICH Hanpsoxenue, 220 B Hanpsioxenue, 380 B
KUIIBI, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTh, KBT
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
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 JoMe HMMEIOTCS MOIIHbBIE JJIEKTPONPUOOPHI, HArpy3ka KOTOPBIX
coctaBisier Oonee 1,5 kBT, g MX MOJKIIOYEHUS] PEKOMEHIYETCSl HCIOJb30BaTh
OTZEJIbHYIO JTUHUIO.

Yacto mpuxXoaUTCs peliaTh 0OpaTHYIO 3a1auy, KOrjaa Jjisl U3BECTHOTO CEUCHHS
IPOBOJHMKA, TMPOJOKEHHON0 B JOME WIM KBapTHUpe, HEOOXOIMMO HalTH
MaKCUMaJIbHO JOMYCTUMYIO Harpy3ky. B aTom cimydae, mo tabnuiam Jjsi JaHHOTO
CEUYEHHUS] TOKOIMPOBOMSAIIECH >KWIbl KaOelss HaxoAUM MaKCUMalIbHO JOMYCTUMYIO
HArpy3Ky. 3aTeM 3Hasi MOIIHOCTH 3JIEKTPUUECKUX MPUOOPOB, OMpEAeisieM, KakKue u3

HUX MOT'YT OBITh OJJHOBPCMCHHO BKJIFOYCHBI B CCTh.
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Cnenyer MOMHHTh, YTO MaKCHUMaJbHBIM AOMYCTHUMBIM TOK JJIsl CTaHIAPTHBIX
OBITOBBIX AJIEKTPOYCTAHOBOYHBIX HW3ACIWN (BBIKIIOYATENHM, PO3ETKUA) paBeH 16 A.
[ToaToMy BKJItOUATh B OJHY PO3ETKY WM MOAKIOYATh K OJHOMY BBIKJIFOYATEIIO

Harpy3ky 6osiee 16 A, 4to 1151 01HO(A3HOU CETH COOTBETCTBYET 3,5 KBT Helb3sl.
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3.3. JeiicTBusA npu O0OHapYKEeHUH aBapMiiHOT O pe:kuMa
B 3JIEKTPO00OPY/I0BAHNHU

ABapuiiHbIN peXUM pabOThI IKCIUTYaTHPYEMOTO 3JEKTPOOOOPYAOBAHUS MOXKET
MPOSIBIISITHCS B BUJIE CPAOOTKHU ammapaToB dJIEKTPUIECKON 3aIIUTHI CETH, N3MEHEHUS
[[BETa TEPMOHMHIUKATOPOB, OOHAPY)KCHHsI 30H aHOMAJIBLHOTO HarpeBa JJIEMEHTOB
AJIEKTPOOOOPYIOBAHUS TPHU TEIJIOBU3MOHHON JTHMArHOCTHKE, CPaOOTKH JaTYUKOB
tepmocucteM. Kpome Toro, 00 aBapuitHOM pexkume paboThl AJIEKTPONPHUOOpa MOKET
TOBOPUTH TOSIBIICHHWE HA €r0 MOBEPXHOCTH, IIHYPE U BHJIKH MUTAHUS OIUIaBICHUM,
aedopMaIui Kopiryca, BOSHUKHOBEHUH TpU paboTe HEXapaKTePHOTO IIyMa | 3amaxa
TUTaBSIIIEHCST N30JISIINH.

[Tpu3Haky aBapuitHOTO pekuMa paboThI AIMEKTPOOOOPYIOBAHUS U ACUCTBUS MPU

uX 0OHApY>KEHUU MPECTABICHbI B Ta0IHIIE 7.
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3akJIlo4eHue

J1J1s TOBBINIEHUST YPOBHS TIOYXKAPHOH 0€30MaCHOCTH 0OBEKTOB KHIJIOTO CEKTOpa U
OOIIIECTBEHHBIX 3/IJaHUIl HEOOXOIMMO MPOBEICHUE MEPONPHUATHI MO MpodUIaKTHKE
MOKapoB OT AJIEKTPOOOOPYNOBAaHUSA,B TOM HUHCIEHA OCHOBE COBPEMEHHBIX
BO3MOXKHOCTEH BEIEHUS MOHUTOPUHIA COCTOSIHMS IOKapHOM O€30MacHOCTH,
HKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYAOBAHUS.

K HHM OTHOCHTCS CHCTEMaTHYECKHI MOHHMTOPHHT TMOKapHOW 0e30macHOCTH
IKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAHUS JKUJIBIX M OOIIECTBEHHBIX 3[MaHUN C
NPUMEHEHHEM COBPEMEHHBIX TEXHUYECKHX CpPEICTB, & MMEHHO TEIJIOBH3UOHHAS
JIUArHOCTHKA, NPUMEHEHHE TEPMOUHIUKATOPOB [JIsl BBISBICHHUS aBapHIHBIX
YYaCTKOB 3JIEKTPOYCTaHOBOK. Take HE0OXOJUMO BHEAPATH B IIHUPOKYIO MPAKTHKY
HOBBIC ammaparhl 3alIUTHl JIEKTPUIECKUX CETEH — YCTPOMCTB 3alIUTHI OT TyTrOBOTO
po0os 1 TIepeHaPsKSHUS.

C menpl0  TOBBIMICHUS  TMOKApHOW  0€30MacHOCTH  AKCILTYyaTHPYEMOTO
IIEKTPOOOOPYIOBAHUS JKWJIBIX M OOIIECTBEHHBIX 3MaHUN, NPOPUIAKTUYECKUM
OCMOTpPaM JOJKHBI TIOJIBEPTaThCS BCE DIIEMEHTHI AJIEKTPOYCTAaHOBOK.

Meton mnpoUIAKTUKH JODKEH BBIOMPATBCS HCXOASA W3 TEXHHYECKHUX
BO3MOXKHOCTEH, ymOOCTBa BEJCHHS OCMOTPOB U OE30MACHOCTH OOCITYKMBAIOIIETO
nepcoHasia. Bo3MOXXHO TpUMEHEHHE pa3HbIX METOJOB Ha OJHOM OOBEKTE, B
3aBHCHUMOCTH OT KOHCTPYKIIMH U YCIIOBUH 3KCILTyaTallUH.

Coueranue HECKOJIBKHX METOJIOB MPO(GUIAKTUKU MO3BONIAET OoJiee 3pPEeKTUBHO
IPOBOANUTH MPO(HUIAKTUKY TOKAPHON OE30MaCHOCTH 3JEKTPOOOOPYAOBAHUS KHUITBIX
¥ OOIIECTBEHHBIX 3/JaHUM.

[TpuMeHsisi COBOKYMHOCTh Pa3IMYHBIX METOJOB MOYKHO TIOCTPOUTH CHCTEMY
MOHMTOPUHIAa M TNPOPUIAKTUKH TOXAPHOM OMAaCHOCTU  AKCIUTYyaTHPYEMOTO
AIIEKTPOOOOPYIOBaHMS, OTPAXKAIOIIYI0 COCTOSHHME TMOKapHOW  0e30MacHOCTH
DIIEKTPOYCTAHOBOK W TIO3BOJISIIOIIYID OCYIIECTBISITh €ro  MPOTHBOMOXKAPHYIO

npoUIaAKTHKY.
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[Ipunoxenue

Onucanue TeXHNYECKHX CPeACTB NMpeaynpe:kIeHuss 1 NPOPUIAKTUKHA
M0KAPOB OT 3J1eKTPO0OOPYI0BAHUSA

ABTOMaTHYecKHe BbIKJIUYaTeau (AB)

ABTOMATHYECKUIN BBIKJIIOYATEIb WIIMIPOIIE TOBOPS «aBTOMAT» - 3TO
KOMMYTAITMOHHBIN ammapar, IpeIHa3HaAueHHBIN TSI 3aIUThI JJIEKTPUIECKONU CETH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMbIKAHUU U MEPETPY30K.

ABTOMAaTHUYECKHE BBIKIIOYATENH OBIBAIOT C JIEKTPOMArHUTHBIM PACIICTIUTEIIEM
3aIMIIAIONIAM  DJIGKTPUYECKYIO  IIeb ~ OT  KOPOTKOTO  3aMbIKaHHS U
KOMOMHHUPOBAHHBIM PACIENUTEIEM — KOTJa JOTOJHHUTEIBHO C 3JICKTPOMArHUTHBIM
pacuenuTereM TPUMEHSETCS TEIUIOBOM paclenuTeNb,3alUIIAIUNA  [IeTh  OT

EPErpy3KH.

.....

T
S

10

11
12

1, 2 — BUHTOBBIE KJIEMMBI Ul IOAKIIOYEHHNS;3 - OJBUKHBIA KOHTAKT; 4 — HENOABU)KHBIM KOHTAKT;
5 - nyroracutenbHast Kamepa; 6 - THOKUI IPOBOJHUK (IIPUMEHSETCS AJISl COETUHEHUS TOJBUKHBIX
yacTed aBTOMAaTHMYECKOI'O BBIKIIIOUATENs); 7 - KaTyIIKa 3JIEKTPOMAarHUTHOIO pacuenurens; § -
CepACUHHK JIEKTPOMAarHuTHOTO pacuenuTens; 9 - TEIIOBOM pacuenuTens
(Oumerammueckasmiuactiia); 10 - mexanu3m pacuenutens; 11 - pykositka ympasienus; 12 -
(dbuxcarop (g kperienust atomara Ha DIN-peiike); 13 - kopmyc.

Pucynox 1.YcrpoiictBo AB ¢ KOMOMHUPOBaHHBIM pacUEUTEIEM
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B cootBerctBun ¢ TpeboBanusmu raasel 3.11TYD, CII 256.1325800.2016,
CI131-110-2003 ObITOBBIE 3JEKTPOCETH AOHKHBI OBITH 3AIUIIEHBI OT KOPOTKHX
3aMbIKaHU W meperpy3ku. [losTomMy ansi 3amIMTBl AJNEKTPOIPOBOAKH IKHIIBIX H
00I11eCTBEHHBIX 3IaHUH cleayeT PUMEHSTh aBTOMAaTbI C
KOMOWHUPOBaHHBIMPACIICTIUTEIIEM.

B aBTOMaTmueckoM BBIKIIIOYATENE, 33 3aIIUTY LEMU OT KOPOTKUX 3aMBIKAHUN
OTBEUAET JIEKTPOMArHUTHBINpacuenuTenb. OH COCTOUT U3 KaTYLIKU ¢ HAXOASIIUMCS
B €€ IIEHTPE CEepACYHHKOM, YCTAaHOBJIEHHBIM Ha CIIEHUAIBHOW TpYy>KUHE.
B HOopmanmpHOM  pexxuMe — paboTHI,TOK,IPOXOAS MO  KAaTymIKe  CO3JaeT
ANIEKTPOMArHUTHOE TI0JIe, KOTOPO€ MPUTATUBAET CEPJACUYHUK BHYTPb KATYIIKH.
Cunbpl  3TOrO  3JIEKTPOMATHUTHOTO TOJNISL  HEAOCTATOYHO 4YTOOBI MPEOJ0NETh
COMPOTUBIICHUE TPYKUHBI, HA KOTOPOH YycTaHOBIEH cepaeuHuk.[Ipu kopoTkom
3aMBIKaHUM TOK B 3JEKTPUYECKOH IIEMM MTHOBEHHO BO3pPAcTaeT /0 BEJIMYHUHBI B
HECKOJIbKO pa3 TMpPEeBBIIIAIONIEH HOMUHANBHBIH TOK AB, 3TOT TOK KOPOTKOTO
3aMbIKaHMs, MPOXOJs MO KAaTyIIKE AJIEKTPOMArHUTHOTO PACLENUTENsl YBEIMYUBACT
AIIEKTPOMArHUTHOE TOJIE, BO3IECHUCTBYIOIIEE HA CEPACUYHUK O TAKON BEIWYUHBI, YTO
€ro CHJIbl BTSITMUBAHUS XBAaTaeT HA TO YTO ObI MPEOO0JETh COMPOTUBIIEHUE MPY>KUHBL,
nepeMeIasch BHYTPh KATYIIKH CEpACYHHK pPa3MbIKAE€T IOJBHKHBIA KOHTAKT
aBTOMATHYECKOTO BBIKJIIOUYATEIs, obecTounBas
1eNb. DIEKTPOMArHUTHBIMPACIIETIUTENb OTKIIOYAeT AJIEKTPUUYECKYIO IIeTb 3a JOJH
CEKYH/IBI.

3amuTy JJIEKTPUYECKOW IeMu OT Teperpy3ku OOecreunBaeT TeIIOBOU
pacuenuTeslb aBTOMaTHYECKOTO BBIKITFOUATEIIS.

[leperpy3ka  MOXET  BO3HHUKHYTb  IPH  BKJIIOYEHUH B  CETh
3IIEKTPOOOOPYI0BaHUS OOIIEH MOUTHOCTBHIO MPEBBILAONICH TOMYCTUMYIO HArpy3Ky
JUIS TaHHOM CETH, YTO B CBOIO OYEPEIb MOKET MPHUBECTH K MEPETPEBY IMPOBOJOB
pa3pyLICHUIO H30JISLUHU JIEKTPOTIPOBOIKHA M BOZHUKHOBEHUIO MOXKapa.

TennoBoil pacuenuTens mnpeacraBisieT cOO0N OMMETAUIMYECKYIO IUIACTHHY,
T.€. OH COCTOUT M3 JIBYX CIAsSHHBIX IJIACTUH U3TOTOBJIECHHBIX U3 Pa3HBIX METAJUIOB,
UMEIOIINX pa3Hbli K03 (HUIIMEHT pacuIMpEeHHsl IPU HATPeBe.

[Ipu mpoxoxaeHud Mo OMMETAITTMYECKOW IUIACTUHE TOKa MPEBBILIAIOIIETO
HOMMHAJIbHBIA TOK AB 1mtactuHa HarpeBaeTcs, Ipy 3TOM OJUH METAJII PACIIUPSIETCS

ObIcTpee ApPYroro.2T0 MPUBOAUT K MCKPUBJICHUIO OMMETAUIMYECKOW TIUIACTUHBI.
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[IpunckpuBIEHNA OHA BO3JECUCTBYET HA MEXAHU3M PACLENUTENsA, KOTOPBIN
pa3MBIKAET MMOJABUKHBIN KOHTAKT.

Bpemsi cpabaThiBaHuSI TEIJIOBOTO PACLENUTENsT 3aBUCUT OT BEJIMYHUHBI
NPEBBILICHNUS  MPOTEKAIOUIEr0 B I[ENUTOKAHaJ  HOMHUHAJIbHBIMTOKOMAB.
Uewm OosbIIe 3TO NPEBBILLIEHUE, TEM ObICTpEe CpaboTaeTpaClEUTENb.

Toku ycTaBOK aBTOMATHYECKMX BBIKIIIOYATENEH, CIYXAIIUX I 3allAThI
OTJICbHBIX YYaCTKOB CE€TH, CIIEyeT BBIOMpPATh MO BO3MOXKHOCTH HAUMEHBIINMU
[0 pAacCUYEeTHbIM TOKAM OTUX YYaCTKOB WJIM MO HOMHUHAJIBHBIM TOKam
AJIEKTPOIIPUEMHUKOB, HO TaK, 4TOOBl amnmaparbl 3allldThl HE OTKIIOYaIH
AIIEKTPOYCTAHOBKUA TPU KPATKOBPEMEHHBIX Meperpy3kax (IyCKOBBIE TOKH, MUKH
TEXHOJIOTHYECKUX Harpy30K, TOKH IPU CaMO3aIlyCKe U T. I1.).

Crnenyet oOpamiaTh BHUMaHHE Ha MApKUPOBKY U XapakTepucTuku AB.

B mapkupoBKe yKa3bpIBatOTCS:

- MOJI€JIb aBTOMATUYECKOTO BBIKIIFOUATEIS;

- HOMUHQJIbHBIM TOK - MAKCUMAJIbHBIN TOK 3JIEKTPUUYECKON CETH, IPH KOTOPOM
ABTOMATHYECKUN BBIKIIOUATEh CHOCOOEH IMTEIBHO paboTaTth 0€3 aBapHHOTO
OTKIr0YeHUs 1end. CTaHAapTHhIE 3HAYEHHS] HOMUHAJBHBIX TOKOB aBTOMAaTHYECKHX
BBIKJIIOYATEICH I CETEH JKUIIBIX M 00IIeCTBEHHBIX 3aanuii: 10, 16, 25, 32, 40, 63 A;

- HOMHMHAJIbHOE HANPSHDKEHUE - MAKCHUMAaJbHOE HampspKeHue ceTtu B Bonprax,
Ha KOTOPOE PACCUUTAH aBTOMAaTHUYECKU BBIKIOYATEb;

- TpejeNibHas OTKJII0YAroIas CroCOOHOCTh aBTOMATHYECKOTO BBIKIIIOUATEINS -
MaKCUMaJbHBIA TOK KOPOTKOTO 3aMbIKaHHWsI B AMIepax, KOTOPBIA CIIOCOOCH
OTKJIIOYUTH JTaHHbIH AB coxpaHHUB mpu 3TOM CBOIO pabOTOCIOCOOHOCTh. B ciyuae
MNPEBBIIIECHAS TOKOM KOPOTKOTO 3aMbIKaHWsA 3HAYECHUS YKA3aHHOW MpeneiabHON
OTKJIIOYAIOIEH CIMOCOOHOCTH BO3HMKAET BEPOSTHOCTh OIUIABJICHMS TOJIBHXKHBIX
KOHTAaKTOB AB u ux npuBapuBaHus Apyr K Ipyry, T.€. Beixoaa AB u3 crpos.

- XapaKTepUCTHKa cpabaTbIBaHUsl - OMpeEAeNseT Auana3oH cpadaTbIBaHUs
AJIEKTPOMarHuTHOro pacuenutedsiAB. Xapakrtepucrtuka cpabaThiBaHUSI HMEET
OykBeHHOEe oOOO3HaueHue. JIns 3amuThl  DJIEKTPUYECKUX CETEeH JKUJBIX U

00IIIeCTBEHHBIX 3/IaHUM Yalle Bcero npuMensitorcst AB ¢ xapakrepuctukamu B, C, D.
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Norotun

[OCT P 50345 2

1- HanmeHoBaHue v cepua

2 - HOMWHanbHoe HanpsxeHne

3 - Bpemsa-TOKOBaf xapakTepucruka

4 - HomuHanbHana Yacrora

5 - HoMmuHanbHaa oTKNWYaKwWas cnocobHoOCTb
6 - TokoBas Harpy3ka

Pucynok 2. [Ipumep mapkupoBku AB

I[I/IaHaBOHBI TOKOB  MIHOBCHHOI'O pacCHCIUICHHUA B  3aBUCHUMOCTH  OT

XapaKTepUCTUKU cpabaThIBaHKS B COOTBETCTBHUHU C [12] mpeacTaBieHbl B Tabaule 1.

Tabmura 1
JlnanazoHbl TOKOB MTHOBEHHOI'O PaCUEIICHUS
XapakTepucTuka cpabaThIBaHUS Jwnamnazon
(tunt AB)
B Cspiiie 3 I, 10 5 I, BKIIOYUTEIBHO
C Csbiie 5 I, 10 10 [, BKIIOUUTEIBHO
D Cspiiie 10 I; 1o 20 I,; BKIIOYUTEIBHO

I, - HoMUHaNBHBIN TOK AB.

Bb160p aBTOMAaTMUYECKOTO BBIKIIOYATENS OCYLIECTBISIETCS IO CIIEAYIOIIUM
napameTpam:

- M0 KOJIMYECTBY MOJ0COB. OOHO- M NBYXHOJMOCHbIE AB mpumeHstoTcs s
0oHO(DA3HOM CETH, a TPEX- U YETHIPEXMOMIOCHBICAB - B TpexdasHoi ceTu;

- 110 HOMUHAJIBHOMY HampsbkeHHo. HomuHanbHoe HampspkeHue AB 1oimkHO
OBbITh 0O0JIbILIE UM PAaBHO HOMMHAJIBHOMY 3HAUEHUIO HAIPSDKEHUS 3alMIAEMON UM

LICIIN;

- MO0 XapakTepHUCTUKe cpabaTbIiBaHUSA. XapaKTepUCTHKY cpabarbiBanus AB
MO>KHO BBIOpATh coryiacHo Tabmure 1;
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- IO HOMUHAJIBLHOMY TOKY. OmpenenuTh He0OX0 UMbl HOMUHAIBHBIA TOK AB

MOJKHO I10 MOIIIHOCTH HUJIX 110 CCUCHUIO KNI KabeJs.

YcrpoiicTBa 3a1IMTHOI0 OTK/II0OYeHHs AU depennuanbHoro toxka (YIAT)

VYCTpoHCTBO 3alIUTHOTO OTKIIIOUEHUS AU epeHlnaIbHOr0 ToKa WM, Kak
4acTo roBopaT, «Y3O»- 3T0 KOMMYTAllMOHHBIM amnmapar, MnpeJHa3HAYEHHbIN s

34U THI SHCKTqueCKOﬁ e OT TOKOB YTCYKH.

1 — mudwpepenumanbLHBIE
TpancdopMaTOp TOKAa; @
2 — NOpOroBLIi IIEeMEHT;
4
T

3 — HCMOJIHUTENbBHBIH

MCECXAHHM3IM

4 — nens TECTHPOBAHMWA

5 — CHNTOBBIE KOHTAKTEI, == E h,
6 —3alNIHMTHEII KOHTAKT R = ok
]%g |

b2

LIeNH TECTHPOBAHMAL T (@)
T — knonka «TecT»; o | -
R — TecToBBIil pe3sucTop; [ 2 liN ﬁ

1,2, N — knemMbl Y30, o e

L JR]

Pucynoxk 3. [Ipunmun pa6otsr YT

Tok yTeuku — 3TO TOK, MPOXOAALIMH IO HEXKENIATENbHbIM, B HOPMaJIbHBIX
YCIIOBHSIX SKCILTyaTaluu, IPOBOSIINM ITYTSM.

B HopMmanpHOM pexume pabOThl 3JIEKTPOYCTAHOBKH, 3JICKTPUUYECKUN TOK
IPOTEKAET 4Yepe3 NPOBOAHUKHA BHYTPH HEE, KaK IMPEAYCMOTPEHO KOHCTPYKIUEH.
OT Apyrux TOKONPOBOJSAIIMX 3JIEMEHTOB KOHCTPYKLHMU (METalNIMYECKHE KOPIIyC,

pama, Kapkac), MPOBOJAHHUKU OTIEJIEHBbI H3OJSLUEH, CONMPOTHBICHHE KOTOPOW HE

MMO3BOJBICT CO3AaTh SJICKTPUUICCKYIO LICIIb.
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Pucynok 4. IIpumep koncTpykiuu YT

Eciu mo kakoi-To mpuuuHe (MOBPEXKIEHUE, BIIAXKHOCTb, TOKOMPOBOISIIAS
ObUIb U T.I.) CONPOTUBIIEHUE HW30JSUMU YMEHBIIMIOCh, HAa KOPIIYCE WIH JPYrHX
TOKOTIPOBOISALINX 3JIEMEHTAaX YCTaHOBKM MOsBIsieTCS moTeHuuan. Cam mo cede TOk
yT€UKU HE BO3HHUKHET, HEOOXOIUMO CO3[aTh IEMb, COSAUHSIOMIYIO 3JIEKTPUUECCKHIA
npudOp C MOTEHIIMAJIOM Ha KOPIIyCE C 3eMJIed WM HEUTpaiblo. 37€Ch BO3MOMKHO
HECKOJIbKO BApUAHTOB.

B nepBom ciyuae, KOpIryc 3J€KTPOYCTaHOBKH, HAallpuMep, OBITOBOM TEXHUKH,
KAacaeTcs METAJUIMYECKOTO NMPOBOJHMKA, MMEIOLIEr0 KOHTAaKT C 3emied. B Touke
KAacaHUsl 3aMbIKAeTCs LIelb, U BO3HUKAET TOK YTE€UKH. ECIIM KOHTAaKT JOCTATOYHO
HAJEKHBIA, TO CUJa TOKAa BO3pACTET A0 Nopora cpabaTbiBaHHMs aBTOMATHUYECKOIO
BBIKJIFOUATEIsl B IIMTKE nuTaHus. [lpy c1aboM KOHTAKTE MOXKET BO3HUKHYTH
VUCKPEHHUE, JIOKAJIBHBIA HArpeB TOYKM KacCaHHWs, 4YTO IIPUBOAUT K OIUIABICHUIO M
JaJbHEUIIEMY MTOBPEKICHHUIO N30JIUU IPOBOIOB, BO3TOPAHUIO U ITOXKAPY.

B npyrom cmydae, KOpmyc OJJIEKTPOYCTAaHOBKM HE HMMEET KOHTAaKTa C
3a3€MJICHHBIMHU NPEJIMETAMU M CaM He 3a3eMJiieH. [Ipu KacaHuu BHELIHHUX NaHeNIen
YEJIOBEKOM, BO3HUKAET HArpys3ka, T.K. TEJIO YEJIOBEKA SIBJISIETCA IMPOBOJHUKOM, M
yepe3 HEro IPOTEKAET DJIEKTPUYECKHM TOK. IIOCKOJIBKY COINpPOTHBIICEHHE Tela
YeJloBEeKa BEJIMKO, CHjla TOKa HEAOCTaTOYHa JUid CpabaThlBaHHS aBTOMATHYECKOTO
BBIKJIFOYATENS. B LIUTKE IATAHUSA M YEJIOBEK IOJY4aceT 3JEKTPOTPABMY BIUIOTH 10
JIETAJILHOIO UCXO/A.

Takum oOpazom, YT oOecneunBaeT 3amMTy 4YeIOBEKa OT TMOPAKCHUS
AIEKTPUYECKUM TOKOM U 3aIIUTY OT IT0KapOB.

[Mpunuun geiicteus YT cnepyrouwmii. [Ipu HOpManbHOM pexume padOThI

Ieny, KOorjaa MOABMXKHBIE KOHTakThl YJIT 3amMkHYTHI, mpsMol TOK OT ¢a3HOro
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IpoOBOJAA NPOXOAUT uepe3 mMarnuronposoa YT, 3atem uepe3 HarpysKy, B KauecTBe
KOTOpPOW BBICTYMAIOT, MOJKIIOYCHHBIE JJIEKTPONOTPEOUTEN U BO3BpaIlaeTCs
o0paTHO B CETh MO HYJIEBOMY IIPOBOJAHUKY, TaK k€ uepe3 Maruuronposoa Y T, npu
3TOM BEJIMYMHA OOPATHOTO TOKA paBHA BEJIMYMHE NPSIMOI0 TOKA.

[Ipssmont TOK mpoxojs yepe3 marauTornpoBoa YT co3gaer B HEM MarHUTHBIN
IOTOK, B CBOIO ouepenb OOpaTHBIH TOK TaK >X€ CO3/J1aeT B MarHUTONPOBOJE
MAarHWTHBIA ITIOTOK TAaKOW JK€ BEJIWYMHBI, HO TAaK KAK HaIPaBJICHHE TOKOB
IIPOTHUBOIIOJNIOXKHO, TO U CO3JaBa€Mble UMW MAarHUTHBIE ITIOTOKU ITPOTHBOIIOJIOKHBI,
T.€. MATHUTHBIE TOTOKHM HAIIPABIEHbl BCTPEYHO II0 OTHOUICHHUIO APYr K JPYyry H
COOTBETCTBEHHO, IIPU pPaBHBIX 3HAYEHMSIX NPSIMOrO U OOpPaTHOrO TOKOB,
YPAaBHOBEIIMBAIOT APYT APyra, B PE3yJbTaTe€ 4€ro CyMMAapHbIM MATHUTHBIM MOTOK B
MAarHuTOIIPOBOAEC PABEH HYII0. Tak Kak CyMMapHbli MarHUTHBIM IIOTOK B
MarHUTONPOBOJIE OTCYTCTBYET (paBeH HYJIIO), BO BTOPUYHONM OOMOTKE TOK HE
uHAyKTUpyeTcs. [IoaBHKHBIE KOHTAKThl 3AMKHYTBI, dJIEKTPUYECKas LeTb BKIIOYECHA
Y HAXOJIUTCSI B HOPMAJIBHOM PEKUME pabOTHI.

Ecnu B 0qHOM M3 271EMEHTOB AJIEKTPUYECKON LENM BO3HUKAET YyTEYKA TOKA, TO
4acTh  JJIGKTPUYECKOIO TOKAa HAYMHACT IMPOTEKATh II0  HEKEJIATEIbHOMY
nposojseMy yTd. [Ipu 3ToM, 4acTh TOKa IEKTPUYECKON LIEIHU, MOCTYyNA0Ias OT
(a3zHoro mpoBoja He OyAET BO3BpAILaThCS B CETh, a MPOXOAS IO HEXKEIATEIbHOMY
OpoBOASIIEMY NyTH OynerT yxoauTb B 3emito. CrenoBaTeslbHO, OOpaTHBIM TOK,
KOTOpBI OyAeT BO3Bpamiatbcs B ceTh uepe3 marHutomnpoBon YT mo HymeBomy
pOBOAY, OYJET MEHbIIE MPSMOTO TOKA, MOCTYMAIOIIETO0 B CE€Th, COOTBETCTBEHHO U
BEJIMYMHA MPSMOr0 MAarHUTHOIO IIOTOKA CTaHET OOoJblIe BEIWYMHBI OOpPATHOTO
MarHuTHOIO IIOTOKAa, B pe3yibTaTe d4ero B Marauronposone YT cymmapHbIii
MarHUTHBIN NIOTOK YK€ He OYJET paBeH HYJIIO.

Bo3Hukmmi cyMMapHbIi MarHUTHBIM IOTOK MHIYKTUPYET dJIEKTPUUYECKANA TOK
BO BTOPHYHON OOMOTKE, KOTOPBIA MIPOXOAS Yepe3 MarHUTOIJIEKTPUUECKOE pelie
IPUBOJUT €ro B paboTy, a OHO, B CBOIO OUYEPE/lb, Pa3MbIKAET MOJBUKHBIE KOHTAKTHI
OTKJIKOYasl JJIEKTPUUYECKYIO LIETIb.

VYCTpoICTBO 3allUTHOrO OTKIOYEHHs IU((PEpEeHIIMaIbHOTO TOKAa HMEET B
o0uxone W JApyrue Ha3BaHUA, Hampumep, AudepeHIUaTbHbId BBIKIIOYATEb,
ABTOMATUYECKUI BBIKIIOYATETh AUPPEPEHINATHHOTO TOKA, YCTPOUCTBO 3alIUTHOTO

OTKJIIOYEHUS. Takke B pa3IMYHbIX JOKYMEHTaX BCTPEUAIOTCS pa3Hble a00peBUATYPHI
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naHHoro ycrpoiicta, Hanpumep, ABJIT B 'OCT IEC 61009-1-2020, BAT B I'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B IIYD n CII 31-110-2003.

OcHoBHbIMU XapakTepuctukamu Y [T sBistoTCA:

- tun. B 3manuax moryt npumenarsca YT tuna «Ay», pearupyromniue Kak Ha
MEPEMEHHbIE, TAK U HA MYJIbCUPYIOIIME TOKH YTeUKH, WK Thuna «ACy», pearupyromnime
TOJIBKO HAa IMEPEMEHHBIE TOKM YTE€UKU. MICTOUHMKOM MNYJIbCUPYIOLIETO TOKA YTEUYKH
MOTYT SIBIIAITbCSI CTHPAJIbHBIE MAlIWHBI C PETYJISATOPAMH CKOPOCTH, PETYIHUPYEMBIE
VMCTOYHUKH CBETA, IEPCOHAJIbHBIE KOMIIBIOTEPHI U P.

- HOMHUHQJIBHBIM TOK - MaKCUMalbHBIM TOK Tipu kKoTtopoM YT cmocoOHO
JUTMTEIbHO paboTath, HE Tepsis CBOKO paboTocmocoOHOCTh. CTaHAApTHHIMU,
Haubosee 4YacTo HCHOJb3YEeMbIMH 3HAUEHUSMHU HOMHHAIBHBIX TOKOB Y /T,
UCIIOJIb3YEMBIX B DJIEKTPOYCTAHOBKAX KUJIBIX M OOIIECTBEHHBIX 3JaHUMN SIBISIOTCS:
10, 16, 25, 32, 40, 63A;

- nuddepeHImaIbHblii TOK— MUHUMAaJIbHBIA TOK yT€4KH, NMpu KoTopoMm YT
MIPOU3BEIET OTKIIFOUYCHHE dIEKTpUUIecKon 1ienu. JuddepeHmanpapiii TOK — 3TO 0JTHA
13 IIaBHBIX Xapakrepuctuk Y T;

- HOMMHAJbHOE HAlpsIKEHUE — HamnpsbkeHue cetu npu kotopom YT
CIOCOOHO JTUTENBHO paboTaTh, HE TEPSISl CBOIO pa0OTOCIIOCOOHOCTS;

- poa TOKA(ITOCTOSIHHBIN MJIU TIEPEMEHHBIN );

- YCJIIOBHBIA TOK KOPOTKOI'O 3aMbIKAHUS—TOK KOTOPBIA KPATKOBPEMEHHO MOXKET
BeiiepkaTh YJIT 1o MomeHTa moka He cpaboTaeT aBTOMATUYECKUN BBIKIIOYATENb,
YCTAHOBJICHHBIN JJIS1 3AIIUTHI LEMH OT KOPOTKOTO 3aMbIKaHUSI.

Bri6op VT npousBoauTCs MO CASAYIONTUM KPUTEPUSIM:

- 110 HOMUHAJIbHOMY HAIPSKEHHUIO M TUNY ceTh. HOMHUHaIbHOE HanpsKeHUe
YT nomxHO OBITH OOJIBIIIE THOO PABHO HOMUHAJILHOMY HAMPSHKEHUIO 3aIIUTIAEMOM
uM nenu. J{ns onHodazHoit cetu tpebyercs aByxmnomtocHoe YT, ana tpexdazHoit
CETHU — YETBIPEXIIOIOCHOE;

- 110 HOMUHAJIbHOMY TOKY. CornacHo ITY D ucnons3oBanue YT B rpynnoBbix
JUHUSAX, HE HMEIONIMX 3allUThl OTCBEPXTOKa, 0€3 JIOMOJHUTEIBLHOTO arapara,
00ecCIeunBaroIIero 3Ty 3alUTy He Aomyckaercs. U3 atoro cinemyert, uto nepen YT
JIOJKEH CTOATh aBTOMATUYECKM BBIKIIIOUATENBUIN IPYrod ammapaTr ¢ (QyHKIHEH
3aIIUTHI OT CBEPXTOKA, [0 TOKY KOTOPOTrO HEOOXOAMMO BbIOUpPATh HOMUHAIBHBIM TOK

VYAT. Ilpu stom HOMmuHanmbHbIM TOK YT nomken ObITH Oojbliie JUOO paBeH
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HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOTI'O /IO HETO anmnapara 3allliThl (ABTOMATUYECKOTO
BBIKJTIOUATEIS WUIH IPYTOTo anmnapara ¢ QyHKIHEH 3aiuThl OT CBEPXTOKA);

- mo  guddepenuuanbHoMy — Toky.  CraHmapTHBIMM  BEJIMYMHAMH
nuddepenumanbHoro toka YT ssmstores: 6, 10, 30, 100, 300, 500mA. YT
¢ muddepenmmanbabiM TokoM 100, 300 u 500 MA TpUMEHSIIOTCS JJIs 3allUThI
oT moxapoB, ¢ auddepeHmanbHpiMu Tokamu 6, 10, 30 MA - #mus 3amUTHI

OT ITOPAKCHUS YCIIOBCKA SJICKTPUICCKUM TOKOM.

cepms npouwseoauTens

HOMWHaNBHbBIN TOK \ ‘/
\ Bll1-63 ,
HanpsXeHue 50 A '
T ne- 50N cxema
/mn 30 WA J NOAKNOYEHUS

anddepeHunansHbIA o603Ha4YeHus
TOK r_ﬂ
3000/ s 1K
YCNOBHBINA TOK I(3/ —E
VN Y30 i

@ ©:%

KHonka «TECT» TEMMNEPaTypPHblA AManasoH
(ctaHgapTHasn ot -25 go +40)

(5]
] /“\\/\\ Tun AC @ - ANA CMHYCOMAANLHOIO
\ g

nepemMeHHoro Toka

s Tun A - ANA NYNbCUPYIOWEro

M NOCTOSIHHOID TOKa (M ANA CHHYCOMAAN.-
e et HOFO NEPEMEHHOrO TOKA)

14 4 Tun B = ANA NOCTOAHHOrO TOKa (M
o ANS CUHYCOMAANBHOTO NEPEMEHHOTO
- — TOKa W ANA NYNbCHPYIOWETO NOCTORAH-
HOro TOKa)

Pucynoxk 5. Mapkuposka YT

[Tpumensiemple  TuNBIY A TGyHKIIMOHAIBHO ~ AOJKHBI  MpeaycMaTpUBaTh
BO3MOXHOCTh MPOBEPKU UX paborocnocooHocTH, mposepkay [ T(TectupoBanue) s

KUJIBIX OOBEKTOB JIOJDKHA TMPOBOAMTHCS HE PEXKE OJHOTO pa3a B TPH MECHIa,
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0 YeM JODKHA OBITh 3alMUCh B WHCTPYKIMHM IO DJKCIUTyaTallMd TMPEATPUSTHS-
W3TOTOBUTEIIA.

YcranopkaVY /T, JNEUCTBYIOIINX Ha OTKJIIOYCHHE, 3arpenaercs
JUIS DJIEKTPONPUEMHUKOB, OTKIFOYEHUE KOTOPBIX MOKET IPUBECTH K ONACHBIM
MOCJEACTBUSAM: CO3JaHUIO0 HEIMOCPEACTBEHHOW yrpo3bl ISl  KU3HU JIFOZEH,
BO3HUKHOBEHHUIO B3PBIBOB, MOKAPOB U T.II.

JUisi caHUTapHO-TEXHUYECKUX KAaOWH, BAHHBIX M JYIIEBBIX PEKOMEHIYETCS
ycranaBiauBath Y ITc HoMuHanbHBIM AuGdepeHInaIbHbIM OTKIIOYAIOIUM TOKOM JI0
10 MA, ecnu 111 HUX BBIJIENIEHA OTAEIbHAS JIMHUS, B OCTAIIBHBIX CITy4asiX, HAIIpUMED,
Opyu NPUMEHEHUU OJHOW JIMHUMU JUIsl CAaHUTAPHO-TEXHUYECKOW KaOWHBI, KyXHHU H
Kopujaopa, ciaenyer npumeHATbY/[Tc  HoMuHanbHBIM  AuddepeHInaIbHbIM
OTKJIIOYAIOIIUM TOKOM 110 30 MA.

Jns  oxpHokBapTUpHbIX AoMOBYITc HoMuHaNBbHBIM auddepeHIInaTbHBIM
OTKJIFOYAroIUM TOKOM 10 30 MA peKOMeHAyeTCs PeyCMaTprBaTh IJI TPYIIIOBBIX
JVMHUM, TUTAOMUAX IITENCENbHBIE PO3€TKA BHYTPU JOMa, BKJIOYAas MOJBAJIbI,
BCTPOCHHBIE W TMPUCTPOCHHBIE TAPAXKHU, a4 TAKXKE B TPYNIOBBIX CETAX, MUTAIOIINX
BAHHBIC KOMHATbl, JyIIEBbIE U cayHbl. [l yCTaHAaBIMBAEMBIX CHAPYKHU
HITETICETbHBIX  pO3eTOK ycTaHoBKaY/ITc HomuHampHBIM  AuQepeHnrnaIbHbIM
OTKJIIOUarouM TokoM 10 30 MA oOsi3aTenbHa.

B 3panusix moryt npumensitbess Y30 Tuma «Ay, pearupyroiipe Kak Ha
NEepEMEHHbIE, TaK W Ha MOYyJIbCUPYIOIIME TOKU NOBpexAcHUM, umm «ACy,
pearupyromnme ToJIbKO Ha IEPEMEHHBIE TOKU YTEUKHU.

Kak Bugno u3 xonctpykunu YT (ecnu peub uaeT HE 0 KOMOMHHPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB U MpPH JFOO0OH CXeme ero
NOAKIIOYEHUS]  JOJDKHA  OBITh  MpeaycMOTpeHa  o0si3aTenbHas  yCTaHOBKA
aBTOMATHYECKOTO BBIKJIIOUYATENS, IS 3alIUThI, KaK camou ceTu, Tak u Y [T oT TokoB
Neperpy3Ku U KOPOTKOTO 3aMbIKAHUS.

Taxke HeoOxoauma mnepuoanuYecKas IpoBepka pabdoTocnocodHoctu Y/T.
Cranpgapramu [7, 8] ycTaHOBJIEHO TpeOOBaHHE MO HAJUYHMIO YCTPOMCTBA MPOBEPKU
paboToCcocOOHOCTH YAT (KHOTIKH). ITpoBepka paboTOCIOCOOHOCTH
ocymiectBisiercss HaxxatueM KHonku « TECT». IIpu ee naxkatuu Y T nCKyCCTBEHHO

CO3JACTCATOKYTCUKH, YTO JOJIDKHO IIPUBCCTU K OTKIIIOYCHHUIO YI[T
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YcTpoiicTBa 3alIMTHI OT AYroBoro npooost uiam uckpenus (Y3 /111)

JlyroBoii mpoOOil WM HCKPEeHHE — OJUH U3 aBapUUHBIX IMOXKAPOOMACHBIX
PEXKUMOB B DIIEKTPOCETSIX.

B omimMumMe OT KOPOTKMX 3aMBbIKaHWW, BO3HMKAIOUIMM IPHU HCKPOBBIX
Y IYTOBBIX pa3psAlax TOK, OTPAaHUYMBACTCS CONPOTUBICHUEM HATPY3KH, HA KOTOPBIN
HE pearupyrT aBTOMAaTUYECKHE BBIKIKOYATENIHA, HO 33 CUET JUIMTEIBHOIO BPEMEHM
€ro IPOTEKaHMs, MOKET IIPOUCXOAUTH BOCINIAMEHEHHE U30JILUN ITPOBOJIA.

OnHOM W3 IJVIaBHBIX NPUYMH HUCKPEHUsS SBISAETCA OOJIBLIOE NEPEXOJHOE
conporusiieHue (BIIC), B oOuxone Ha3bIBAEMOE TAKXKE «IJIOXUM KOHTAKTOMM.
ITpu BIIC Ha mepexone 3JEKTPUYECKOrO TOKA C OAHOrO IMPOBOJHHUKA HA JIPYrou
oOpa3yercs mocieAoBaTeldbHAsl WM MapajjielibHas JJIEKTpUYecKas Iyra MEXIy
IIPOBOJAAMU MJIM KOHTAKTAMH.

BIIC 4yacto BO3HHMKaeT BCleACTBUE JePEKTOB U  TMOBPEKICHUM,
IPOM3OMIEIIINX IPU SKCIUTyaTauu ooopyaoBanus. Hampumep:

- TOBPEXJEHUS H30JIAIMM KaOens TBO3AAMH, UIypyNaMu, 3aKUMaMu WA
IIPY MEXaHUYECKOM BO3JIEUCTBUU IPYTUMHU NIPEIMETAMU;

- IOBPEXKEHUS 30NN KaOenel rpbI3yHaMU U JOMAIIHUMU )KUBOTHBIMU;

- U370M Kalens (IpoBoAa) Mpu U3rudax MM MPHU MOCTOSHHBIX MEXaHUYECKUX
BO3JICHCTBUSIX;

- CTapeHUE W30JILUHU, MOBPEXKACHUS OT BO3ACUCTBUSA TEMIIEPATYpHI, BIIATH,
JIPYTUX pa3pylaomx (pakTopos;

- YXy[AILIEHUE KOHTAKTa W3-3a OCJIA0JICHHs 3aKUMOB, CTAPEHHUS U OKHCIICHUS
IIPOBOJIOB U T.JI.

B noBpexnéHHON jkuiie BO3HHMKAET Mallblii 3a30p, MpoOuBaeMblil padouum
HANpPsDKEHUEM, TIO3TOMY TOK 10 TaKOMY KaOelto MpoJ0JDKaeT MPOTeKaTh, U OCTaéTes
OMM30K K HOMHHAJIBHOMY 3HAY€HHUIO, a 3HAYUT, aBTOMATHYECKHI BBIKIIIOYATENb

Ha HEro He pearupyer.
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CcnabneHp MEXaHHUECHDE MepegasneHHbIA HenoaHoueH eI
HOHTAKT NospesieHHe rabens KOHTAKT
xabena
. .
Hedent NospexaeHHe MexaHwuecHne NoBpesgeHUE CrpyTka medb 1
wabena IPLITYHAMM noBpesgeHKe WAK CTapeHne ANMHHHA
HIONALMK HIOARALMK

Pucynoxk 6. Bo3aMoxkHbIe TPUUYUHBI UCKPEHHUS B 3JIEKTPOIPOBOIKE

B 3a3ope BO3HUKAeT AYroBOW pas3psll, COMPOBOXKIAIOIIMKUCA WHTECHCUBHBIM
BBIJIEJICHUEM TEIUIa, YTO MPUBOAUT K JalbHEHUIIEMY pa3pyLIEHUIO U30JIALUN KaOes
Y €r0 BO3TOPAHHUIO.

[Ipu  GonpIIOM  TEPEXOJHOM  COMPOTHBICHWM  BO3HUKAET  MpPOIIECC
UKIMYECKOTO0 OOpa3oBaHMsI W TalleHHUs] JJIEKTPUYECKOM JYrH, MPOUCXOIUT
3HAQUUTEIIBHOE W JUIMTEJIBHOE BBIJCICHHE TEIUIOBOM JHEpruu. Bo3HuKaroT
JUINTEIbHBIE U YCTOMUYMBBIE TEIUIOBBIE PEXUMBI PaOOThl AIEKTPUUYECKUX LEnei,
BCJIEICTBUE YETr0 NPOUCXOAUT pa3pylICHUE H30JIALMU U 3allUTHBIX 000JIOYEK, a
TaKXKe MOCJIEeAYIOIIee BO3TOPaHue.

Ilo MexaHu3My BO3HHKHOBEHHMs, pPa3Iu4arOT IOCJIECIOBATEIbHBIA TyrOBON

npoOo, MapajieIbHbIN 1yroBoi MpoOoi U AyroBoi MpooOoii Ha 3eMITIO.

L (nuHuA)
HAIPY3KA
N (HeHTpanb) 1
|
PE (zazemneHue) :
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Pucynox 7. MexaHn3m BO3HUKHOBEHHSI TyTOBBIX TIPOOOECB
[log mnocnegoBaTeNbHBIM JTYTrOBBIM IMPOOOEM MOHUMAETCS 3JIEKTPUUECKUIN

npo0oil M30sMK (MM BO3AYLIHOTO MPOMEXKYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpysky menu, 3amuinaemon Y3II. IlocnenoBaTenbHbIi TyroBoi mpoOoit
BO3HUKAET, NPEXKIE BCEro, B PE3yJbTATE MOBPEXKAECHUS IPOBOJA WIM MOTEPU
KOHTaKTa B IOCJIEIOBATEIbHOCTH C HArpy3kou. B 3Tux ciydasx, BEIWYHWHA TOKa
MEHBIIIE, YeM padOuYuil TOK, M aBTOMATUYECKHUE BBHIKIIOYATEIM WM BBIKIIOUYATEIH
nudpepeHnanTbHOTO TOKa HE CITIOCOOHBI ONMPEAeINTh HEUCIIPABHOCTh M OTKJIFOUHTH
3aIIMIIAEMYIO LEb.

[TapannenpHbIi 1yroBoi mpoOoit - 3T0 MPOoOOH, MPU KOTOPOM TOK MPOTEKAET
MEXIy aKTHUBHBIMM TMPOBOAHMKAMH, TMapajyieIbHO Lenu Harpy3ku. I[Ipo0Goii
COMPOBOXKAAETCS MOSIBJICHUEM BJIEKTPUUECKON AYTH, CIOCOOCTBYIOIIEH 3aMbIKaHHUIO
POBOJHUKOB. BennunHa Toka mpu mapajuieIbHOM MPo0O0e OMpeAessieTcs] MOTHBIM
CONIPOTHUBJIEHUEM LiENU. B 3aBUCHUMOCTH OT TOr0, KAKOM HOMHUHAJIBHBIM TOK HUMEET
aBTOMATHUYECKUN BBIKJIIOYATEINb, MPOUCXOAUT (WJIM HE MPOUCXOAUT) OTKIIOUEHUE
nernu. [lpu  3arpyOnieHHOWyCTaBKE TOKa cpabaThiBaHUS  aBTOMATHYECKOTO
BBIKJIIOUATENS OTKJIFOYEHHUE LEMHU NPOUCXOINUT C 3aIEPIKKOM.

JlyroBoii mpo6oii Ha 3eMITIO — 3TO IPOOOH, MPU KOTOPOM TOK MPOTEKAET MEKIY
aKTUBHBIM MPOBOJIHUKOM U 3eMJIEH B Pe3ysibTaTe 3aMbIKaHWs (a3HOTO MPOBOJHUKA
Ha 3€MJIIO WJIM HA 3JIEMEHT JJICKTPUUYECKHU CBS3aHHBIN C 3€MIIEH.

YerpoiicTBo 3amuthl oT Ayrosoro mnpooost (Y3I1) — HOBBII Kiacc anmapaToB
3aIUThl DJEKTPUUECKON CETH, NpPEIHA3HAYCHHBIM, B OTIMYHE OT APYTMX BHUIOB
ANEKTPUUYECKUX 3ALIUT, UCKIIFOUUTENBHO IS MPENYNPEKICHUS U NPEAOTBPALICHUS
M0’KapOB, BOZHUKAIOUIUX U3-3a JyTOBOT0 MPO00s (MCKPEHMS).

HekotopbsiMu pa3zpaboTuMKamMu ATHX H3ACNIUNA MPUMEHSIETCS TakKe TEPMUH

«YCTPOMCTBO 3aIIUThI OT UCKpeHus» (Y3Uc).
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Pucynoxk 8. [Ipumepsbl yCTpOMCTB 3alUTHI OT JYTOBOTO MPOOOS pa3IMIHBIX
MIPOU3BOAUTENIEN

Y311 HOCUT UCKIFOYUTENBHO TPOTUBONOKAPHOE HA3HAYCHHUE.

OcHoBHOoM  3amauert  Y3JIII  sBnusgeTcss  CBOEBPEMEHHO  Pacno3HATh
BO3HMKHOBEHUE I[0KapOOMAacHOr0 MCKPEHUs M OTKIIOYHTH  3aAIUIIAEMYIO
IIEKTPUYECKYIO LIETb.

VY311 CcKOHCTPpYHMpPOBAHO TaK, YTOOBI OMPEACTUTH TOSBJICHHE TyrOBOTO
(MCKpOBOTr0) pazpsifa W NpepBaThb KOHTYp €HI€ Mepej TeM, KaK SHEprust B MecTe
HEHUCNPABHOCTHU JOCTUTHET 3HAYEHUI, BEAYIIMX K BOSHUKHOBEHHUIO MT0XKapa.

VY3I1I obecnieunBaeT aBTOMATHYECKYIO JUArHOCTUKY KOHTPOJUPYEMOU
AIIEKTPUYECKONW IIEMM U TpPU BO3HUKHOBEHUHM HCKPEHHUS OTKIIOYaeT e€ oT oOmien
NATAOUIEN CETH.

Takum oOpazoM, 1esib TPUMEHEHUSI 3TUX YCTPOMCTB — 3TO MPEAYNPExKIACHUE
M0KapoB, BO3HUKAKOUIMX B INMOMELICHUSAX, 3JAHUAX U COOPYKEHHUSX MO NPUUYUHE
HEUCTPABHOCTH 3JIEKTPOOOOPYIOBaHUS, MPOSIBIAIOMIECHCS B BUAE AYTrOBOrO MpoOos

(uckpeHus).
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bompmmuaCcTBO  V3/III  MCMONB3YyIOT CXOXKHE TPUHIMIBI  OOHAPYKCHUS
II0KapOOIIAaCHOTO MCKPEHMS B CETHU. YCTPOMCTBO aHAJIU3UPYET COBOKYIHOCTH
MapaMeTpOB TOKAa M HAIPSIKEHUS CETH, XapAKTEPHBIX ISl WCKPEHUSA: BEJIMYUHY,
dbopmy, MOISIPHOCTD, MPOJIOJKUTETLHOCTh U TEMIT CJICIOBAHUSI CKAYKOB. DTH CKAYKU
U JaloT uHdpopmaluo, oopadaTbiBaeMyr0 MOJyJIEeM 00pabOTKH CUTHAJIOB B COCTaBe
Y311, BennurHa MoJly4eHHOTO CHrHaja CPaBHUBAETCS C 33JaHHBIM 3HAUEHUEM U
IIPU KAXKJIOM IPEBBILIEHUH JTOr0 3HAYEHUs IOJACTCS UMIYJIBC PETUCTPUPYEMBIN
HakonuTeneM. [Ipu HOCTHKEHMM B HAKONMUTEJE YCTAHOBICHHOTO YMCIIA UMITYJIBCOB
3aIaHHOTO YPOBHSI MOAPsA (OPMHUPYETCS CUTHAI, OTKJIIOYAIONIMN 3alUIIAeMYI0
JIMHUIO.

Baxnoit xapakrepuctukoid Y3/III, sBaseTcs NOMEXO03alUILIEHHOCTh, T.€.
OTCYTCTBHE HEXENATeNbHBIX (JOXKHBIX) cpabaThblBaHUM TMpPU BKIOYEHUU B
3aIIUIIAEMYIO LETb PA3IMYHBIX AIEKTPONPUOOPOB, HAITPUMED, MbUIECOCA, UCTOUHUKA
MATAaHUS C DJJEKTPOHHOM KOMMYTAallME€H, JBUTaTellsi KOHJAEHCATOPHOIO IIyCKa,
AJIEKTPOHHBIX PETYISTOPOB (TUPUCTOPHOIO THUIMA) CUIIBI CBETA, (IIYyOPECIEHTHBIX U
TaJIOTEHOBBIX JIAaMII, a TaKXX€ «HOPMAJIbHO MCKPAILIUX» PYYHBIX 3JIEKTPOOBITOBBIX
WHCTPYMEHTOB C JIBUTATEJSIMU KOJUIEKTOPHOI'O THUIIA UCKPEHHE B KOTOPBIX SBIIAECTCS
JOIYCTUMBIM, HAIIPUMED APEIb.

CToUT OTMETUTBH, YTO OTAENIBbHBIE AIEKTPUUYECKUE YCTPOMCTBA CaMU MOTYT
IeHEepUPOBATh BBICOKOYACTOTHBIE M CPEJHEYACTOTHBIE IOMEXH, KOTOpble OyIyT
pacno3HaBatbest Y3l kak wucTouHUMK uHCKpeHus. Hampumep, TuUpUCTOpHBIE
perynsTopbl ¢ (a3oBBIM yIpaBICHUEM 0€3 TOMEXOIMOMABISIONINX (UIBTPOB;
pa3IMyYHbIE YCTPOWCTBA, TEHEPUPYIOIINE BBICOKOYACTOTHBIE MMOMEXHU IMOBBILIEHHOIO
YPOBHSI, CYIIECTBEHHO MPEBBIMIAOIIME HOPMBI Ha nomMexosmuccuto.llpu Hammuum
NEPEUYUCICHHBIX YCTPONCTB, MNPUXOAUTCS JUOO OTKA3bIBATHCS OT TMPUMEHEHUS
VY311, yBenuuuBasi pUCKM BO3TOpaHHUil OT UCKpeHHs, b0 oTkiarovyars Y3JII Ha
BpPEMsI HCIOJIb30BAHUsI YCTPOUCTB, SIBISIOIIMXCS T€HEPATOPaMU BBICOKOYACTOTHBIX U
CpPEAHEYaCTOTHBIX IMOMEX.

OcHoBHbIMU XapakTepuctukamu Y311 saBistoTcs:

- HOMHUHQJIBHBIM TOK — MaKCUMaJIbHBIM TOK mpu KoTopoM Y3JIII cmocoGHO
JUINTEIBHO paboTaTth, HE Tepsisi CBOWO paboTocrnocoOHOCTh. B ocHOBHOM

BBIMTYCKAIOTCS B MSTH MOAU(UKALNAX, B 3aBUCUMOCTH OT HOMUHAJIBHOTO TOKa: 16,
25,32,40, 63A;
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- HOMHHAJIBHOE HaNpsDKEHHE — HalpspkeHue ceTd npu kotopom  Y3II
CIOCOOHO ITUTENHHO Pab0TaTh, HE TEPSISI CBOIO paOOTOCTIOCOOHOCTS;

- YCJHOBHBIM TOK KOPOTKOTO 3aMbIKaHUSI — TOK KOTOPBIM KPaTKOBPEMEHHO
MoxeT Bbiaepkath Y3JII 10 MomeHTa moka He cpaboTaeT aBTOMATUYECKHUI

BBIKJIFOYATCIIb, YCTaHOBHCHHBIﬁ AJI 3alIUThI OCIIK OT KOPOTKOI'O 3aMBIKAHUA.
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1 — u3rotoBuUTEND; 2 — MOJZIEJb; 3 — HOMUHAJIBHOE HANIPSKEHKE; 4 — 4acTOTa; S — HOMUHAJIbHBIN
TOK; 6 — YCJIIOBHBI TOK KOPOTKOTO 3aMbIKaHUsL; 7 — CXeMa MOJAKIIOYEHUS; 8§ — CXemMa UHANKALUN
COCTOSIHHS TIprOOpa

Pucynok 9. Ilpumep mapkupoBku Y311

Bre16op Y3/IIT mpon3BoauTCs IO CIAEAYIOIINM KPUTEPHSIM:

- 10 HOMUHaJILHOMY HanpsikeHuto. HomunanbHoe Hanpsixenune Y311 1omkHO
OBbITH OOJIbLIE JIMOO PABHO HOMUHATBHOMY HAIPSKEHUIO 3alUIIAEMON UM 1IEMH;

- [0 HOMHUHaIbHOMY TOKy. Y3JII He 3amumaer 3JIEKTPUYECKYIO CETh
OT MEeperpy3ku M TOKOB KOPOTKOro 3ambikanus.lloatomynepen Y3III nomxen
CTOATHh aBTOMATMYECKUW BBIKJIIOYATEIh WM JPYroi ammapar ¢ (yHKIMEH 3ailuThl
OT CBEPXTOKa MO TOKY KOTOPOr0 HEOOXOAUMO BhIOMpaTh HOMUHANbHBIA TOK Y 3/II1.
[Ipu »sroM HoMuHaNbHBIM TOK Y3MII nomkeHn ObITH OoJblle MO0 paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJICHHOTO JI0 HETO ammnapara 3aliiuThl (ABTOMATUYECKOTrO
BBIKJTIOYATENIS WIIM APYTOTO anmnapata ¢ pyHKIKEH 3aliThl OT CBEPXTOKA).

Taxxe npu Be16ope Y311 cieqyer oOpaTuTh BHUMaHUE HA HATU4YKME (PYHKIIUU

POBEPKH PabOTOCIOCOOHOCTU ycTpocTBa. HekoTopbie MpOM3BOAUTEINOCHAIAIOT
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V31T kHONIKOW MpPOBEPKH, OTAEIbHBIE MPOU3BOJUTEIN B KOMIUIEKTE C YCTPOMCTBOM
IIOCTABIIAIOT CPEACTBO KOHTPOJII B BHAE ABTOHOMHOW BHWJIKM, IO3BOJIIOLIEH
UMUTHPOBATh MCKPOBBIE paspsiibl, U TakuM oOOpa3oM OCYUIECTBIIATH KOHTPOJIb
(YHKIIMOHUPOBAHMS W3JETUSl U OIpPENEICHUE 30Hbl €ro JNEHCTBUS, UTO SIBIIAETCA

HCCOMHCHHBLIM IMPECUMYIICCTBOM TAaKHUX allllapaTOB.

Pucynok 10.ITpumep Y3I1 B KOMIIEKTE CO CPEACTBOM KOHTPOJISI 30HBI
(GYHKIIMOHUPOBAHHUS

YcranoBkaY3/IIIB rpynmnoBbIX CETAX MUTAHUS CHUCTEM MPOTUBOMONKAPHOM
3al0UTBl U B JJIEKTPOYCTAHOBKAaX MEIWLIHMHCKOTO HA3HAYEHUS, MOIAACPKUBAIOIINX
KU3ZHEIEATSIILHOCTh OOJBHBIX, HE JOMMYCKAETCS.

VY3AII saBnsiercss emie OJHUM BHJOM 3alIUMTHl JJIEKTPUUECKUX LIETEH.
OHo He 3ameHsieT co00# Ipyrue anmnaparsl 3alUThl U HE OTMEHSIET HEOOXOUMOCTH
MPUMEHEHUS B DJIEKTPUUYECKUX LIETSAX aBTOMATUYECKUX BBIKJIIOUYATENICH U yCTPOUCTB
3alIUTHOTO OTKII0UEeHUs MU dHepeHInaTbHOTO TOKA.

VY3AII pexoMeHnmyercss yCTaHABIMBATH B OTMAEJIbHBIX TPYIIOBBIX JUHUAX
MATAHUS OCBELICHUS M IITENCENbHBIX PO3ETOK IOCJIE APYTUX amnnapaToB 3alllUThI
(AB, YAT).

VYcranoska Y3/II1 3anpeniaercst B IMHUSAX CUCTEM MPOTUBOIIOXKAPHOM 3AIUTHI,
a TAKXXE JJIEKTPOIPUEMHHUKOB, OTKIIFOUCHHE KOTOPBIX MOYKET MPUBECTH K OMNACHBIM
MOCIICICTBUAM: CO3JAHUIKD HEMOCPEACTBEHHOW Yrpo3bl Il JKM3HU  JIKOJIEH,

BO3HHMKHOBCHHIO B3PLIBOB, ITIOKAPOB U T.[.
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YcrpoiicTBa 3alUThI OT nepeHanpsixeHus cetu (Y3II)

[lepenaapl HANMPSKEHUS B AJIEKTPUYECKON CETH SIBIISIOTCS OJHON M3 OCHOBHBIX
IOPUYUH BBIXOJIAa U3 CTPOS AJIEKTPUYECKUX MPUOOPOB, MPUBOISALIUX B OTACIBHBIX
ciydyasx K moxkapy. OcoOeHHO OCTpO BOINPOC 3alllUThl  BIEKTPONPHOOPOB
OT TMEpEeMNajioB HAMpPSIKEHUSI CTOUT B IKUJIBIX MHOTOKBAPTHUPHBIX JOMax CTapoil
MOCTPOMKH, a TaK K€ YACTHBIX >KWJIbIX JIOMaxX MOJKIIIOUEHHBIX K CTapbiM JIMHUSIM
AIIEKTpoIepeaay.

VYCTpolCTBO 3alIUThl OT MEPEHANPSHKEHUS WIM pejie HANPSKEHUS — 3TO
anmapar  3allluThl, OCYIIECTBISIONINI  HENPEPBHIBHBI  KOHTPOJIb  BEIUYUHBI
HAMPSHDKEHUST TUTAIONMICH CETH C TENbl0 OOCCICUECHHs] OTKIIOYCHUS HArpy3Kd B

ClIy4dac BbIX0Jd 3HAYCHUS HAIIPSAXKCHHUA 34 YCTAHOBJICHHEBIC ITPHUACIIBI.

Pucynox 11. [Ipumeps! yCTpONCTB 3alUTHI OT IEPEHANPSHKEHUS Pa3IMYHbIX
ITPOU3BOIUTEIIEU

Hasznauenne VY3II 3akmiouaercs B 3aluTe  DJIEKTPOOOOPYAOBAHUS
OT TIEpENaa0B HAIPSIKEHUS] CETH KOTOPbIE MOTYT BO3HHMKHYTh B CIICICTBUE
pa3InyHbIX (PaKTOPOB TaKUX KaKOOPBIB HYJIS, epekoc a3 u T.1.

Kak mpaBuno, Y3II cocToUT M3 ABYX OCHOBHBIX OJIOKOB: H3MEPHUTEIHLHOTO
Y UCIIOJIHUTEIIBHOTO.

IIpu momaue nHa VY]/III HanpsokeHHs W3MEPUTEIbHBIM OJIOK OmpeesseT
€ro BeauuyuHy. Eciau M3MepeHHOe 3HauYCHHUE HAIpPSKEHHS 3JIEKTPOCETH HE BBIXOAUT

3a YCTaHOBHCHHBIﬁ B HaCTpOﬁKaX JAuaria3oH 3HAYCHUH I/ISMCpI/ITCJII)HHﬁ 010K nmoaacTt
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CUTHaJl Ha HCIOJHUTENbHBIA OJIOK (perne) KOTOpBIM 3aMbIKA€T CHUJIOBOM KOHTAKT,
BKJIIOYasi TEM CaMbIM Harpy3Ky B CETb.

Taxum o6pazom, YII ocyuiecTBiseT HEMPEephIBHBIA KOHTPOJIb HAMPSKEHUS
ANEKTpOCETU.B ciydae CHWKEHHS HaNpsyKEHUST HUXKE YCTAaHOBJIEHHOIO IOpora
WJIM TIOBBILIEHUS BBIIIE YCTAHOBJICHHOTO B HACTPOMKAX MOpOra U3MEpUTENbHBINA OJIOK
MTHOBEHHO TIOJIa€T CHUTHAJl Ha UCIOJHUTENbHBIA MeXaHu3M (pejie) KOTOpPHIM
OTKJIIOYAET DJJEKTPOYCTAaHOBKY OT ceTu. llocie BOcCTaHOBIEHUS 3HAYECHUS
HanpsDKEHUsT 10 JOMYCTHUMOTO  3HAYEHHWs, M3MEPUTENbHBIM  OJOK  depes
YCTAHOBJICHHYIO B HACTPOMKAax  BBIAEPKKY  BpPEMEHM  IOJAET  CHUTHAI
Ha WCIIOJHUTEIbHBIA MEXaHU3M, KOTOPBII BHOBb BKIIFOYAET HATPY3KY.

CylecTBYIOT CIEAYIOIIUE TUIIBI PEJI€ HAPSHKCHU:

-10 TUITY 3JIEKTPOCETH: 0JIHO(da3HbIE U TpeX(Da3HBIE;

-1I0 CIoco0y YCTaHOBKH: CTalMoHapHble U mnepeHocHble.llpu ycranoBke Y3II
BO BBOJHOM D3JIEKTPOIIMTKE OOECIEUMBACTCS 3allliTa BCEHl 3IEKTPOCETH U BCEX
3NIEKTPONPUOOPOB, MOAKIIOUeHHBIX K Hell. lepenocusie Y3II npumenstores, koraa
€ro yCTaHOBKAa B NIUTKE 3aTpyAHEHA WJIM HEOOXOAUMO OO0ECHeYnTh OCOObIe
HACTPOWKH MO HAIPSKEHUIO CETU ISl KOHKPETHOTO 3JIEKTPOOOOPYAOBaHHUS.

B nHacTosiiee BpeMs CyHIECTBYIOT YCTPOMCTBA 3aLIUTHI OT MEPEHANPSHKEHUS C
KOMOMHUPOBAaHHOM 3alIUTON, TaK Ha3bIBA€MbIE BOJIbT-aMIIEPHBIE peJie, KOTOphIE
KOHTPOJMPYIOT KPOME HAIIPSDHKEHUS CETH, €€ U TOK B CETH, 3AIIMINASL TEM CaMbIM
CeTh, KaK OT IEPEIagoB HANPSOIKEHUs, TaK U OT NEPErpy3KH, T.€. TOINOIHUTEIBHO
BBITMOJHSET (PYHKINIO OTPAHUYUTENS] MOITHOCTH.

Heob6xoaumo 3HaTh, 4TO BOJIBT-aMIIEPHOE pejie He 00eCeurnBaeT 3aluTy CETH
OT KOPOTKOIO 3aMbIKaHHS M HE MOXET 3aMEHUTh COOOW aBTOMATUYECKHM
BBIKJIFOYATEb.

Baxunoi xapakrepuctukoit Y311 sBisieTcsi HOMUHAIbHBIN TOK.

HomunanpHbI TOK — 3TO TOK, KOoTOphid Y3II cmocoOHO mpomyckath yepe3
cebsi B TEYEHHE JUIMTEIBHOTO BpPEMEHH COXpaHssi MpH 3TOM  CBOIO
paboTtocrnoco6HOCTh.CTaHAAPTHRIMK, HAuOOJee PaclmpOCTPAHEHHBIMU 3HAYCHHUSIMU
HoMmuHajgbHOTO ToKa Y 3II aBasrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunanensiii Toxk Y311 onpeaensiercs mo CyMMapHOMY TOKY Harpy3kd WJd
MOIIIHOCTH BCEX JIEKTPONPUOOPOB, MOAKIIOYAEMBIX B 3AIIUIIIAEMYIO CETb.

[TomyynB paccunTaHHOE 3HA4YCHHE TOKa, BhiOMpaem Y3II ¢ Ommkaimmm

OOIBIINM CTaHAAPTHBIM 3HAYCHUCM HOMHWHAJIBHOT'O TOKA.
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HeoOxomumo yuuteiBaTh, 4TOo Y3Il He 3amMmiaeT 3J€KTPOCETh OT TOKOB
Heperpy3ku U TOKa KOPOTKOTO 3aMblKaHHs, mo3tomy camo Y3II momkHO OBITH
3aIIMINEHO OT HHUX YCTAHOBJIEHHBIM IIOCIEAOBATEIbHO C HHUM AaBTOMATUYECKUM
BeIKTIOUareneM. [lostomy HomuHaneHbIA TOK Y3IIHE0OX0AMMO MPUHUMATH MCXO.S
13 HOMHMHAQJIBHOTO TOKa aBTOMAaTHYECKOTO BBbIKJIIOUaress. [Ipn 3ToM HOMMHAIBHBIN
ToK Y3II nomxeH ObITh OOJbIIE WIM PAaBEH HOMHHAJIBHOMY TOKY YCTaHOBJIEHHOTO
J10 HETO aBTOMAaTUYECKOT0 BBIKIHOYATEIIS.

V3II MOTyT UMETh HECKOJIBKO HACTPOEK:

- yctaHoBka mopora cpabarbiBanus Y3II mo makcUMalbHOMY 3HAYCHHIO
HanpspkeHuss (Umax) - ycTaHaBIMBA€T MAKCHUMAJIbHO JIOIYCTUMOE 3HA4YECHHE
HaIIpSDKEHUS.  DJIEKTPOCETH, INPEBBIIIEHUE KOTOPOIO NPUBEAET K OTKIHOYEHUIO
Harpys3KH;

- ycTaHoBKa mnopora cpabatbiBaHus Y3II 1mo MUHUMaJIbHOMY 3HAYEHUIO
HanpspkeHuss (Umin) - ycTaHaBIMBaeT MHMHHMMAJIBHO JONYCTHUMOE 3HA4YEHHE
HaIIpSDKEHUS.  DJIEKTPOCETH, CHM)KEHUE HAIPSDKEHHMST HUXKE JTAHHOTO 3HAYCHMS
IIPUBENET K OTKJIIOUYECHHIO HAIrPYy3KH;

- YCTaHOBKAa BPEMEHM 3aJ€pP>KKM BKIIOYEHHS — Bpems, uyepe3 kortopoe Y3II,
IIOCJIE OTKJIIOYEHHUS HAIPY3KH, IOBTOPHO €€ BKJIKOYUT IIPU BOCCTAHOBJICHUH 3HAYCHUS
HaIIpSDKEHUSI CETM B YCTAHOBJICHHBIX Ipenenax. Bpems 3anepXKu BKIIFOUECHHS

G)JICKTpOl'IpI/I60p0B BLI6I/IpaCTCH B COOTBCTCTBHUM C PYKOBOACTBOM IIO OKCILJIyaTalluH.
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Hamasop S ommmne o

MAKCHMAJBRHOIC HATTPDAHEeHHA

BEINYeHIA 2203 4 4 5 5 INIOTHJIEYe HHA
HEIPYSI‘:H IIHTAHITA pE;‘IB.
L (gl S .
BHHHmaTEI[B KOH’I'I)OJIH - 7 mT ;“ogtnrg f\

BN,
HATPY3KWH

Tpexpaspanasm
Brikmoaarens xorTpona B, HEIHKATOD.

MHEHHMAIEHOIO HANPAKeHHA. E’"l“
min

Texn{c) Umin(B) Umax(B)
Perynarop samepmen
BpeMeHH SBTOMATHIECKOrD
BEJIIOYCHHEA IOCTe ABAPHH. 220

Perynarop MaxcEMansHOTO

—_——
5 230 HAOPAMEeHAA OTK/IIYeHIA.

Peryaarop MmuammansEOro
HANPANEHHAT OTKII0IeHAHA.

KEnemmer nogrmogenna
HarpysKH

Pucynox 12. [Ipumep MapKUpOBKHM YCTPOMCTBA 3alUTHI OT NEPEHANPSKEHN (pelie
HaIPSHKEHUS)
KonnuecTBo u crioco0bl HACTPOUKHM MOTYT OBITh Pa3IMyHbl AJI Pa3HbIX TUIIOB

V3II. O6wiuno, HacTpoiika Y3II ocymiecTBasgeTcss ¢ IOMOIIBI0 TOBOPOTHBIX
PEryJIMPOBOYHBIX PYYEK.

CpaBHeHHE amnmapatoB 3alllUThl AJIEKTPUUECKOM CETH MO OTKJIIOYaronei
CIIOCOOHOCTH

PaccmoTpum pasnuily B paboTe M BO3MOMXHOCTSIX OTKIIIOUEHHUS Pa3TUYHBIX
anraparoB 3allUThl JJIEKTPUYECKHX Liened. B HacTosmee Bpems, €CTb MHOIO
KOMOMHUPOBAHHBIX YCTPOUCTB 3aIlIUTHI AJEKTPUUECKUX CETEH, T.€. COBMEILAIOIINX B
ce0e HEeCKOJBKO 3alUTHBIX (PYHKIUH. 371€Ch MBI PACCMOTPUM HE KOMOWHUPOBAHHBIC
anmaparthl 3allUThI, BHITTOTHSIONTNE TOIBKO OJHY (YHKIIHIO.

[IprunHaMu MOXapoB OT AJIEKTPOYCTAHOBOK MOTYT SIBIATHCS: KOPOTKOE
3aMbIKaHUE, TMeperpy3ka, TOKHM  YTEUKH, JyroBble IMpoOou  (MCKpeHue),
NIEpEHAIPSIKEHUE.

JInsg  3amuThl  DNEKTPUYECKUX CETEW, B HACTOAIICE BpEMs, SBISIIOTCS
obs3aTtenpbHbIME K puMeHeHnio AB u VJIT. Otu anmapaTsl 3apeKOMEHI0BaN CeOsI
KaKk HajexkHble U APQPEKTHUBHbIE CPEACTBA  MPEJOTBPALICHUS  I[OXKApOB
OT 3JIEKTPOYCTaHOBOK.

AB 3ammmiaer 53JIEKTPUYECKYIO CEThb OT TOKOB KOPOTKOIO 3aMbIKaHUS

U TIEPETPY30K IEKTPHUUECKOU CETH.
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YAT 3ammmaer dJIEKTPUYECKYH0 CeTb OT II0XKAapoB B pPeE3ysbTaTe
BO3HUKHOBEHUS TOKOB YTE€UKH.

CrenyeT OTMETHUTB, UTO B HACTOSILEE BPEMS 3aLIUTy OT MHOTMX HEraTUBHBIX
(GakTopoB, BBI3BIBAIOIIMX  BO3rOpaHUE B  JJIEKTPUYECKUX  CETAX, BMeECTE
¢ npumeHenueM AB u Y/IT, oTyacTu pemarT opraHu3alMOHHBIMU MEPONIPUSATHSIMU,
IIPOU3BOIMMBIMM HA 3TAIle MPOCKTUPOBAHMS IIEKTPUUECKUX CETEH, IIPU UX MOHTAKE
U TIPH SKCIUTyaTanuu. Mcrnonb3yroTest Takue Mephbl, Kak 3a3eMIJICHUe, YKIaiKa Kades
B KOopoOa, YBEIMYEHUE pPACCTOSHUA MEXKJY [MPOBOJHUKAMHU, TPUMEHEHUE
CHEIHUATBHBIX COEIUHUTEIBHBIX YCTPOUCTB (KJIEMMHBIX KOPOOOK W 1ip.) U T.A. s
3alIUTBl OT MEPErpy30K IPOU3BOIAT IMPABWIBHBIN pPACUET DJIEKTPUUECKUX CETEU
Y Harpys3KH.

Opnnaxo AB u YT u3HauanbHO He ObUIM MIpeIHA3HAYEHBI ISl pacliO3HABaHUs
VCKPEHUS U OTKJIIOYEHHUS LEU B CIydae ero nossieHus. MckpeHne He pacrio3HaeTcs
AB wmm YT, N0CKONBKY NPU UCKPEHUHU HE MPOUCXOIUT HU YBEJIMYEHUE CPETHETO
3HAYEHUS TOKA B LEIU, HU €r0 yTeUKa Ha 3€MIIIO.

IIpr mocienoBaTeNlbHOM HMCKPEHUM IIOJHOE CONPOTUBIECHHUE  «IUIOXOTO
KOHTAKTa» YMEHBIIAET TOK HArpy3KH U JEPKUAT 3TOT TOK HUKE MOPOra OTKIIOUYECHUS
AB. COOTBETCTBEHHO, 3TH CPEACTBA 3AIUUTHI OT HETaTUBHOTO JIEMCTBUS BBICOKOTO
3HaUYeHMUs] TOKa He cpabaTbiBatoT. [lpu mapamiensHOM HUCKpeHUH Mexay (azoit
U HEUTpalbHbIM IPOBOAOM TOK OIPAHUYEH IIOJHBIM CONPOTUBIICHHEM LIEMHU
u cpabateiBanue AB u Y/I[T 3aBuCHT OT CTeNeHU HUCKPEHUS, OAHAKO B MOJTHOU MEpe
HE rapaHTUPyeTCs.

COOTBETCTBEHHO, PEIlICHHE 3aJa4l PACIO3HABAHUS HCKPEHUS U 00eCreUeHUs
3alIUTHl OT TOKAPOB, BBI3BAHHBIX HCKPEHHEM, IOJDKHO OOECIeYMBATHCS HOBBIM
TUIIOM YCTPOMCTB, (PYHKIIMOHAIBHO M TEXHUYECKH OPUEHTUPOBAHHBIMH Ha TaKYIO
3amauay. Takum ycrpoiictBoMm siBisiercst Y 3/111.

V3AII 3amuniaer 3IeKTPUYECKYH0 CETh OT IO0XKapOONacHOIo MpPOSIBICHUS
JyTOBOTO TIPO00s (MCKpEHUS).

Eme oagHum  QakropoM, KOTOpBII MOXET TMPUBECTH K  MOXKapy
OT DJIEKTPOYCTAHOBOK, SIBJISIIOTCA KOJICOAHUSI HAINpPSDHKEHUS SJIEKTPUUYECKON CEeTH.
[Ipruem, OracHOCTb MOXKET HECTH KaK MOBBILIEHHOE HAIIPSKEHUE, TaK U IIOHM)KECHUE
HaNpsHKEHHUS.

AB, YAT, Y3AII He 3amuIarT 3JeKTPUIECKYIO CETh OT OMACHBIX KOJIeOaHUI

HaIpsHKEHUs CeTH. DTy 3a1a4y BeinoiHseT Y 311.
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V3II 3amumaeT 3JeKTPUUECKYI0 CeTh OT KOJeOaHWW HAmpsDKEHUs, KOTOpbIe

MOTYT MPUBECTH K BBIXOLY U3 CTPOS IEKTPONPUOOPOB U UX BO3TOPAHHUIO.

q)yHKlII/IOHa.]'IbeIe BO3MOKHOCTH anmapartoB 3allUTHhI 3JIEKTPHYCCKHUX

ceTell.

Tabmuma 2

(DYHK]_II/IOHaJ'IBHBIe BO3MOJKHOCTH allllapaToB 3alIUThI SJICKTPUICCKUX cereit

Annapar 3a1MThI

Yerpoiicrso YcrpoiicTBo
ABapuiiHbIi . YCTpoiicTBO 3aMTHI |  3aIMHTHI OT P
M ABTOMaTHYeCKUH 3alMTHI OT
P auddepeHUAIBLHOTO JAYroBOro
BBIKJII0OYaTe b (AB) nepeHanpsKeHnus
Toka (YAT) npodost (v3I)
(Y3AII)
He
Kopotkoe OobecneunBaer He oGecneunBaer He obecnieunBaet
3aMBIKaHUE 3aIMT 3aIuUT obecneuuBact 3aIuT
y y 3aLUATY y
He
OobecnneunBaer He oGecneunBaer He obecnieunBaet
[Teperpy3ka - — obecrnieunBaeT —
y Y 3alTUTY Y
He
He oGecnieunBaer Ob6ecneunBaer He oGecnieunBaer
VYTeuka Toka — AT o0ecrnieuyrBaeT —
y IUTy sammTy y
JyroBoii
po0oii He oGecnieunBaer He oGecnieunBaer OoecneunBae | He oOecnieunBaer
ocJe0Bare 3aIuUTy 3aIuUTy T 3alIUTY 3aIuUTy
JIbHBIN
He B nosiHOM Mepe
JlyroBoii o0ecrieynBaeT 3alIuTy.
npoOoit MosxeT cpaboTaTh He oGecnieunBaer O6ecnieunBae | He oOecneunBaer
napauIeIbHBI CJIMIIIKOM TI03/THO 3aIUTy T 3alUTY 3aIUTy
71 (Tpu orpaHUYEHHOM
toke K3)
He B nonnoii mepe He B nomnnoii mepe
o oOecrieurBaeT 3amuTy. oOecrieunBaeT
Jyrosoi
poGoit Mosxer cpaboTath 3aLUTY. OoecneunBae | He obecnieunBaer
A 3eMUILEO CJIMIIKOM TIO3/IHO Mosxet He cpaboTaTh T 3aIUTY 3aIuUTy
(pu orpaHUYEHHOM (Ip¥ UMITYIBCHOM
toke K3) XapaKTepe UCKPEHU)
He
[Tepenaap He oGecmieunBaer He oOecrieunBaer Oo0ecrieyuBaer
HarpsaKCHUsA 3aluT 3aluT obecneunBact 3alIUT
P y y sammTy y

N3 Tabmuiel 2 BUAHO, YTO HU OJMH M3 allllapaToB 3allUThl HE 3alUIIAET

AIIEKTPUYECKYIO CETh OT BCEX BO3MOXHBIX aBapUUHBIX PEKUMOB. s oOecneueHus
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MaKCHMaJbHOW 3allUThl 3JEKTPHUUECKOH CEeTH I1eJIeCO00pa3HO  HCIOJIb30BATh
anmapaTel  3alluMThI, paboTaronme Ha OOHapyXEHHE pa3HbIX IPU3HAKOB
HEUCIIPAaBHOCTH JIEKTPUYECKON CETH.

[Tpumenenue Y3/III u Y3II He oTMeHsIeT HEOOXOAMMOCTH HUCTIONb30BaHus AB
n YIT.

Takum oOpa3om, eciu paccMOTPETb BapUAHT HCIIOJIB30BAHUS BCEX BHUIOB
3aIUTHI AJIEKTPUUECKON CETU OTIAEIbHBIMH YCTPONCTBAMHU (BBINOJHSAIOIIKUMH TOJIBKO
OJIHYy (PYHKIIMIO), TO HEOOXOAMMO YCTAaHOBUTBH YETHIPE Pa3HBbIX ammapara 3alUThl:
AB, YAT, Y3111, V3II.

B nacTosiee BpeMs pacnpocTpaHeHbl KOMOMHUPOBAHHBIE alllapaThl 3aIUThI,
KOTOpbIE OOBEOUHSIOT B OJHOM KOpPIyCE€ HECKOJIbKO YycTpoicTB. Hampumep,
nuddepeHIanbHble aBTOMAThI, KOTOPhle OOBEAMHSIOT (DYHKLIMU aBTOMAaTHYECKOTO
BBIKJIFOYATENS U YCTPOMCTBa 3aluThl JuddepeHnnanbHoro Toka. KomOGuHnpoBaHHble
YCTPOMCTBA MO3BOJIIIOT ONTHUMHU3UPOBATH U YNPOCTUTHh MPOEKTUPOBAHUE U MOHTAX
IEKTPUYECKUX IUTKOB.

TepMOUHAMKATOPBI

OnHoit u3 Haunboee pPacpOCTPAHEHHBIX MIPUYXH MOYKapOB
OT DJJEKTPOYCTAHOBOK SIBIISIETCSI TEPETPEB KOHTAKTHBIX COEAUHEHUWH JPYTUX
aneMeHToB. [lokapoomacHple  pPEXWUMBI  BO3HUKAIOT  BCIEJACTBHE  OOJBIIOTO
MIEPEXOTHOTO COMPOTHUBIICHHUS, a TAKKE MEPETPY30K.

TepMOMHAMKATOPHBIE MaTEpPUANIBl NPEAHA3HAYCHBI JJI1 BHU3YaJIbHOTO WU
dboTorpauyeckoro KOHTPOJS U HU3MEPEHHs] TeMIepaTypbl, T.€. pPE3yibTaThl
VM3MEPEHUN MOYKHO MPEICTABUTH B BU3yATU3UPOBAHHOM BHJIE.

[Ipy [OOCTMXEHHM MaKCUMaJbHOM TEMIIEPATYpPbl TEPMOWHAMKATOPHBIN
MaTepHua pacIuIaBisieTCs] 1 HEOOPaTHMO MEHSIET CBOM IIBET.

TepMouHIUKATOPBI MOKHO HCIIOJIB30BaTh KaK JIOKa3aTelbcTBO  (hakTa
JOCTHXKCHUSA ONPEACICHHOW MAaKCUMaJbHOM TEMIIEPATYpPbI, T.K. PE3YJIbTATHI
U3MEPEHUsI SIBISIOTCA HEOOPATUMbBIMHU.

Meton wW3MepeHUss TeMIEparypbl € MNOMOLIBKD TEPMOWHIMKATOPHBIX
MaTepUaJioB OTJIMYAETCS MPOCTOTOM, IKOHOMHUYHOCTBIO, MAJIOM TPYAOEMKOCTHIO,
BO3MOKHOCTBIO OMEPATUBHOTO TOJYYCHHUS JOCTATOYHO TIOJHOW WHGOpMAIHH
0 TEIUIOBOM PEKUME 3IEMEHTOB JIEKTPOOOOPYIOBAHUS.

TepMOUHAMKATOPHI MMEIOT HECKOJIBKO WCIOJHEHUW: TEPMOWHAUKATOPHBIE
HAKJIEMKA U TEPMOUHIUKATOPHBIE KPACKH.
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KonTpacTHOCTh 1IBETOBOrO mepexoia oOecreyrMBaeT JIErKOe paclio3HaBaHUE
aBAPUIHOIO MEPErPEBA.

TepMOMHAMKATOPBI COXPAHSAIOT CBOM LBET M MAapKUPOBKYHA MPOTSHKECHUHU
BCEr0 CPOKa CITYXkOBbI.

TepMouHIUKATOpHBIE ~ HAKJIEHKU  MPEJCTABISAIOT  COOOM  MOMJIOXKKY
Ha CAMOKJICSIIEMCS OCHOBE C HAHECEHHBIM TEPMOWHIMKATOPHBIM MOKPBITUEM.
MarepuanoM NOIOKKH MOTYT ObITh Oymara, (onbra WM MOJMMEpPHAs TUICHKA.
Jns nmpenoxpaHeHus: TEPMOMHAMKATOPHOTO MOKPBITHAS OT BHEIIHUX BO3ICHCTBUMU
MOBEPXHOCTh U3/IEJIHSI MOKPBIBAIOT 3aIIUTHOM IJIEHKOM.

[Ipu mocTmkeHWW 3aJaHHOW TeMIepaTypbl MHANKATOP HEOOpATHMO MEHSET
CBOM IIBET.

TepMouHIUKATOPHBIC HAKIECHKH MOTYT OBITH Pa3IMYHOTO pasMepa u (OPMHI,
B 3aBUCHUMOCTHM OT 3aJja4ll UMETh pPa3HbI MOpOr cpabaTbiBaHMs, UMETh HECKOJBKO
TEPMOUYYBCTBUTEILHBIX METOK C Pa3HBIM IIPEIEIIOM CpadaThIBAaHUSI.

TepMouHIUKATOPHBIE HAKIEHKHA MOTYT OBITh OJTHONO3UIIMOHHBIMH, T.€. UMEIOT
OJHY HWHAUKAIVMOHHYK) METKY W MHOTONO3MIMOHHBIMHU — HMMEIOIIME HECKOIBKO
WHMKAlMOHHBIX METOK, HACTPOEHHBIX Ha PAa3HbIE TEMIIEPATYPHI.

ao
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Pucynox 13. [Ipumepsl TEpPMOUHIUKATOPHBIX HAKIIEEK PAa3JINYHBIX TPOU3BOAUTENIEH

[IpuMeHeHne OQHOMO3WLMOHHBIX TEPMOMHIWKATOPHBIX HAKJIEEK IO3BOJISET
KOHTPOJIMPOBAaTh MAaKCUMAJILHYIO TEMIIEPATypPy Ha 3JIEMEHTE AJIEKTPOOOOPY10BaHHUS.
[IpumeHeHne MHOTOMO3UIMOHHBIX TEPMOWHAUKATOPHBIX HAKJIEEK MO3BOJIAET
ONPENETATD TeMIeparypy 3JIEMEHTA 3IIEKTPOOOOPYIOBAHHUS Kak
cpeaHeapuMETHIECKOE MEXKY MOCIIEeIHeH METKON, M3MEHUBIIEH 1IBET, U MEPBON —

HE U3MEHUBIIEN.
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TepMOUHIMKATOPHBIE KPAacKd, B OTJIMYUE OT TEPMOUHIMKATOPHBIX HAKIIEEK,
MOKHO HAHECTH Ha TOBEPXHOCTH WM OJJIEMEHTHI  3IIEKTPOOOOPYI0BaHMUS,
HEJOCTYIIHbIE  JUIsI yCTAHOBKM  TEPMOMHIMKATOPHBIX  HAKJIEEK, HaIlpuMep,
OpU  CIOXKHOM KOH(UIypauuu WIM OrPAaHMYEHHOM IMPOCTPAHCTBE BHYTpPHU
JJEKTPUYECKUX  IMMTKOB. Kpacku  MOXHO  HaHECTH HAa  IOBEPXHOCTb
KOHTPOJIMPYEMOT'O 3JieMeHTa 0oJieeé TOHKUM CJOEM, B pe3ylbTaTe Yero BO3pacTaeT

CKOPOCTh CpadaThIBaHUS.

Pucynox 14. [Ipumep uCHOTHEHUSI TEPMOUHIUKATOPHBIX KPACOK

TepMOUHUIUKATOPBl MPUMEHSAIOTCS Ui  KOHTPOJS TEIJIOBOTO pexXuma
AJIEMEHTOB 3JIEKTPOYCTAHOBOK.

TepMonHAUKATOPHl NPUMEHSAIOTCS JUIsl OOHApYy)KEHHS U PErucTpaluu
NEPETPEBOB 3JIEMEHTOB 3JIEKTPOOOOPYIOBAHUS WM 3JEKTPONPOBOAKH, B TEPBYIO
ouepeib, BOJIN3H SIEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COSAMHEHU.

TepMonnaukaTopsl He TPEOYIOT CHEIHATEHOTOTEXHUYECKOTO 00CTyKUBAHUS.

3amure nojjiexar AIIEMEHTBI 3IEKTPOOOOPYI0BaHMUS, LTSI
KOTOPBIXHOPMATUBHO-TEXHUUYECKUMU JOKyMEHTaMu YCTaHOBJICHBI
HAauWOOJILIIUEAOMYCTUMBIE  TEMIEpaTypbl  HarpeBa, a  TaKXKe  DJIEMEHTHI
3IEKTPOOOOPYIOBAHUS,IEPETPEB  KOTOPHIX MOXKET MPUBECTH K aBapuu WIH

BO3TOPAaHUIO (HE3aBUCUMO OTHAJIMYHUS TPEOOBAHUI HOPMATUBHBIX IOKYMEHTOB).
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TCpMOI/IH,Z[I/IKaTOpBI HaHOCAT Ha 3JICMCHTBI 3JICKTpOO60py,ZIOBaHI/I}I,

noaJjICKamue KOHTPOJIIO TCIIJIOBOI'O COCTOAHMS.

Pucynox 15. [Ipumep ucnonap30BaHus TEPMOMHIUKATOPHBIX HAKIIEEK JJIST KOHTPOJIS
TEeMIIepaTypbl KOHTAKTHBIX COESIMHEHUN

[Topor cpabaTbiBaHUSI TEPMOUHAUKATOPOB BBIOMPAETCSA UCXOS U3 TPEOOBAHUM
HOPMAaTUBHO  TEXHUYECKOW  JOKYMEHTAUUUMJIsA  KOHKPETHOTO  3JEMEHTa
AJIEKTPOOOOPYNOBaHUS, TEXHUYECKHX XapaKTEepPUCTHK M  PEXUMOB  palbOThI
3IIEKTPOOOOPYTOBAHHUS.

Tak kak TEpMOMHIUKATOPHI HE SIBISIIOTCSIBOCCTAHABIMBAEMBIMU H3JCIUSIMU,
MOClie PETUCTPAllMd HMMH TeperpeBacpaboTaBIIMe TEPMOUMHIMKATOPHI TOAJIEKAT
3aMEHe Ha HOBBIE.

Heo0x0oauMo KOHTPONHMPOBATH CPOK HCIOJb30BAHUS TEPMOUHIUKATOPOB.
[Ipu ucTeyeHnH Cpoka MCMONb30BAaHUS, TEPMOUHINKATOPHl HEOOXOAUMO 3aMEHUTh
Ha HOBbIE. [lociie 3aMeHbI cienaTh OTMETKY B XKypHAJIe.

TepMmounaukaTopsl SABIISIOTCS
HEBOCCTaHABIMBACMBIMUMHEPEMOHTOIIPUTOJHBIMU U3JeNUsAMH (TOKpbITHAMHE). [Ipn
cpabaTbIBaHUM TEPMOUHIMKATOPA,ETO CJIEeNyeT YOaJIUTh M 3aMEHUTh Ha HOBOE
uznenue (mokpbiTHe). OKpaluBaHHE TEPMOMHAMKATOPHBIX METOK B pe3yJibTare

BO3/ICICTBHS TeMIIepaTypbl HEOOPATUMO.

TepMocucTembl
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TepmocucTemsl IpeHA3HAYEHBI IJIT PAHHETO aBTOMATHYECKOTO OOHAPYKCHUS
MO’KAPOOTIACHBIX CHUTYyallui, BO3HUKAIOIIMX BCJICACTBUE IIEpErpeBa 3JIEMEHTOB
AJIEKTPOYCTAHOBOK: KOHTAKTHBIX COCIMHEHHUH, TPOBOJIOB, Kabemnel (B T.4. KOHIIEBOM
apMatypbl) W MIMH, S3JEKTPHUYECKHUX almlapaTroB, BBOJHBIX paclpeaeTUTEIbHbBIX
mKapoB, IIUTOB C O3JIEKTPOOOOPYAOBaHHEM, WHOTO 3JIEKTPOOOOPYAOBaHUS
U WX DOJEMEHTOB, TJ€ BO3MOXKHO TIPEBBIICHUE TEMIEPATypbl O0OPYIOBAHUS
B HEIITATHOM peXUMe pabOThI UITU TIPH MOSBICHUU JAeheKTa.

CucreMbl OCYIIECTBISIOT HEMPEPHIBHBIA KOHTPOJIb TEMIIEpaTypbl HarpeBa C
CUTHAaJM3aIlMell 0 MPEBBIICHNH YCTAHOBICHHBIX TIOPOTOB M Tiepeaadelt nHdopmanmu
Ha MYJIbT [EHTPAIM30BAHHOTO HAOIOEHMSI, T/I€ OCYIIECTBISIETCS IPUEM TPEBOXKHBIX
W3BENICHU 00 OOHAPYKEHHBIX MEPErpeBax ¢ JaTYUKOB, OTOOpaKeHHE (MHIUKAIIHS)
COCTOSIHHSI I PETUCTPAIIHSI COOBITHIA.

Tepmocucremamu  MOTYT  OBITH  OOOpPYIOBaHBI  3JEKTPOYCTAHOBKH,
JUTSE KOTOPBIX HOPMATUBHBIMHU JOKYMEHTAMH yCTaHOBJICHBI HAaOObIIAs JOITyCTHMAsT
TEeMIIepaTypa Harpesa, a  TaKxke DJIEMEHTBI ANEKTPOOOOPYIOBAHUS
U OJCKTPOTPOBOAKH, TEPErPEeB KOTOPHIX MOXKET TMPUBECTH K aBapuHl WIH

BO3TOPAHHIO.

Pucynox 16. [Ipumep cuctemsl, COCTOSAILEN U3
TEPMOAKTUBHPYEMOMNTa30BbIACISAIONIEN HAKIIEUKU U CIIEUATIM3UPOBAHHOTO
ra3oBOro JaT4uKa

B xauecTBe ycTpOWCTB OOHApy>KE€HHUs MPEBBILIECHUS TEMIIEPATypbl B pa3HbIX
cucremax MOTYT BBICTYIIATh pa3nyYHbIC JNATYUKH. Hanpuwmep,
TEPMOAKTUBUPYEMBIETA30BbIICISIIOIINE HAKICUKH, MPU HATPEBAHUM KOTOPBIX M0
ONPEACICHHON TEMIIEpaTypbl BBIACISACTCS CUTHAJIBHBIA Ta3, YJIABIMBACMBbIN

CIICOUAIIM3UPOBAHHLIM I'a30BbIM JATYHUKOM, ICPCAAOIHMM CHUTHAJl O IICPErpeBE Ha
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KOHTPOJILHO-TIPUEMHOE  YCTPOMCTBO; OCECKOHTAaKTHBIE WH(PPAKPACHBIC TaTYUKH,
JATYUKU TEMIIEPATyphl, YCTAHABIMBAEMbIE HEMOCPEACTBEHHO HA KOHTPOJIHPYEMBbIN

3JIEMEHT BJIEKTPOOOOPYIOBAHUS.

o]
- o - CMELIMANM3UPOBAHHbBIW KOHTPONbHO-NMPUEMHOE
< [A30BbIA JATUMK YCTPOWCTBO

1. ObepHWTe HaKNeNKN BOKPY KOHTAKTOB
1 YCTaHOBWTE ra30Bbiil AATUMK

70°C 100°C
3. B aBapuiHOW cUTyaunu Haknenka esigenaeT
2. [lpw HarpeBaHNN MHOVKATOPHbIE CUTHANbHBINA raz, KOTOPbLIA PUKCHPYETCA
METKWN HEOGPETHMQ W3IMEHAKT UBeT AaTYHUKOM
Iar 1 Iar 2 IIar 3
I"azorenepupyromue IIpu narpeBanum Bbimie 50 B aBapuitHOM  cuTyauuwu, Korja
HakJeilku, pasMemnieHHble Ha — 90°C  uHAMKATOpHBIE TeMIepaTypa IOAHMMAETCS  BBILIE
CHJIIOBBIX  KOHTAaKTax, a METKH Heobpatumo 100°C, HaKJIeHKa BBIZCIISICT
TaKXke CMOHTHPOBAHHBIA MEHSIOT CBOU LIBETA CUTHAJIbHBIN ras, KOTOPBII
ra30BBIN JJaTYMK B (uUKCUpyeTcss Ta30BbIM JIaTYUKOM.
3JIEKTPOLLUTKE JlaTuuk mepesaeT CUTHAI TPEBOTH | /

WJIIN OTKJIIOYACT ITMTaHUEC

Pucynox 17. [lomaroBas cxema paboThl CHCTEMBI HEMTPEPHIBHOTO KOHTPOJIS
TEMIIEPATYPbl HA OCHOBE TEPMOAKTHBUPYEMONTa30BbIACIAONICH HAKIICHKN
Y CIELMAIM3UPOBAHHOIO Ta30BOT0 JAaTYMKa

Kpome Toro, TepMocrcTeMBbI MOKHO HCIIOJIb30BATh KaK CUCTEMbl MOHUTOPUHTA
MOKApHON 0€30MaCHOCTH 3JIEKTPOYCTAHOBOK, 32 CYET PAaHHET0 OOHAPYKEHUSI TOUYEK
Ype3MEpHOr0 HarpeBa, 3a/0Jro JI0 Hayajga TEPMUYECKON NeCTPYKIUU H3OJISALHUU

B MECTax YCTAaHOBKH JaTYHUKOB.
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Pucynox 18. [Ipumep cructemMbl MHOTOKaHaJIBHOTO O€CKOHTAKTHOTO
TEMIIEPATyPHOI'0 KOHTPOJISI HAa OCHOBE OECKOHTAKTHBIX TUPOMETPUUYECKUX

i Hiu
? oo

Pucynok 19. [Ipumep MHTEIUIEKTYaIbHOW CUCTEMBbI KOHTPOJISI TEMIIEPATYPBI
BBICOKOBOJIBTHBIX KAOEJIbHBIX JINHUW Ha OCHOBE PACIPEACICHHOTO
JIaTYUKA TEMIIEPATYPHI

1]

TenioBU3HOHHASL TUATHOCTUKA

B ocHOBe TEIUIOBM3MOHHOM AOHArHOCTUKH JISKHUT TEIUIOBOM  METON
HEpa3pyMaAMEero KOHTPOJSA, T.€. TEIUIOBU3MOHHBIE OOCJIEAOBAHHUS C IIEJBIO
BBISIBJICHUST TIO’KAPOOIACHBIX yYacTKOB W Y3JI0OB B 3JIEKTPOOOOPYIOBAHHH
Y BJIEKTPOIPOBOJKE.

B kadecTBe TEXHHYECKOrO CpEACTBA TEIUIOBU3MOHHOM  JIUArHOCTUKHU
MIPUMEHSETCS TEIIIOBU30pP. TEmIoBU30p — 3TOONTUKO-IJIEKTPOHHBIN U3MEPUTEIIbHBIN
npuoop, padoraroniuii B UHGpaKpacHOU 001aCTH AIEKTPOMArHUTHOTO CIIEKTpa.
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Pucynoxk 20. [Ipumep npoBeaeHus TEMJIOBU3MOHHOTO KOHTPOJIA AJIEKTpoIKada

Kpatko MeTon TEmnoBM3MOHHONW JMArHOCTUKHM TMOXapHOH Oe30macHoCTH
AKCITYaTUPYEMOTO AJIEKTPOOOOPYIOBAaHUSI MOXKHO OMHCATh CIEAYIONUM 00pazoMm.
Kaxnpiii 00beKT MMeeT TemrmepaTypy, NpUYeM B pa3HbIX TOUKAX OHa pa3Hasl.
Kak mpaBuio, OTKIIOHEHHE TeMIepaTyphl B Ty WIH UHYIO CTOPOHY CBUICTEIHCTBYET
0 KaKOH-TO HEOJAHOPOAHOCTH, AedekTe. TemmoBu3op Kak BHAEOKaMepa OXBaThIBACT
BCIO MMaHOpaMy OOBEKTa, BHIBOAUT Ha JKpaH M (PUKCHUPYET B MAMSTH BECh CIIEKTP
ero Temmeparyp, npeoopasys B TEpMOrpaMMy, T.e. KAPTUHKY TEMIEpaTyp, KOTopas
HAallOMUHAeT HETaTUB LBETHOW Qororpaduu, TIe KaXKIbIH OTTEHOK IIBETa
COOTBETCTBYET ONpPECIICHHON TeMIEpaType.

HeocmopumpiMu ~ MpeuMyIIeCTBAMH  TEIJIOBU3MOHHOTO  OOCIEIOBaHUs
ABIIAIOTCS: OOBEKTHMBHOCTh M TOYHOCTh IMOJIy4a€MbIX JaHHBIX, O€30MaCHOCTb
(mpumeHseTcs OCCKOHTAKTHBIH  METON), He  TpeOyeTcs  OTKJIIOYEHHUE
AJIEKTPOOOOPYIOBAHUS W TIOJATOTOBKU pabodero mecta. OgHako, /s 601ee TOYHOTO
TEIUIOBOTO KOHTPOJIA HeoOXoauMa Harpy3ka Ha 3JeKTpoOoOOpYyHAOBaHHS HE MEHeEe
70%, u He meHee 1 uaca pabotel. [lpu 3TOM MeTOa BBICOKOIIPOW3BOIUTEINICH,
K TOMY K€ OH JIaeT BO3MOXXHOCTh MPAKTUYECKH MTHOBEHHO, «C TIEPBOTO B3TJIAIA»,
yKa3zaTb MecTo JedeKTa, MNpEeABApUTEIbHO ONPEIEIUTh CTENeHb Ae(PEKTHOCTH.
Kpome »sToro wmerox oTiM4aeTcsi MPOCTOTOW JOKYMEHTHPOBaHUS JC(PEKTOB
U BO3MOXHOCTBIO ONpeneNeHus JAePEeKTOB Ha paHHEW CTaJuu Pa3BUTHIL.
OH TO3BOJISIET C JOCTATOYHOW CTEMEHBIO TOYHOCTU IUATHOCTHPOBATH COCTOSTHHE
HE TOJBKO OTKPBITHIX 3JIEMEHTOB 3JEKTPOOOOPYAOBAHUSA, TAKUX KaK KOHTAKTHBIC
COCTMHEHUS B JICKTPUUECKUX IIUTKAX W BBOJHBIX IUTaX, HO U COCTOSTHHE PO3ETOK
U BBIKJIIOUATENCH, KOTOPBIE 3aKPBITHl KOPITyCaMH, a TAK)KE AJIEKTPUUECKUX MTPOBOOK,
BBITIOJTHEHHBIX PA3JIMYHBIMH CIIOCOOaMHU.
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Pucynok 21. [Ipumep TepMorpaMMbl KOHTAKTHBIX COEUHEHUI C TEMIIEPATYPHOU
LIKAJION

CyTh TEIUIOBU3MOHHOW JMArHOCTUKM 3aKIOYaeTcsi B OECKOHTAKTHOM
pETUCTpallik TEMIEPATypHOTO TOJsI Ha TIOBEPXHOCTH OOBEKTa HW3MEPHUTEIHLHOM
anmapatrypoi, TOCTPOGHWHW M aHallM3e TEepMOTpamMM C HCIoib3oBaHneM OBM
T OOHApYXKeHUsS W KiaccupuKanuu IeQeKTOB W MPHUHATUS perieHus. Hammuue
neeKTa MpU TaKOW JUATHOCTUKE XapaKTepU3yeTCs aHOMAaJbHBIM MOBBIIICHUEM
TEMIIepaTypbl B IeEKTHON 30HE MO0 CPABHEHUIO C UCIIPABHBIMH 00JIaCTIMHU.

YcnoBuss W TOPAJOK  TMPOBENCHUS  TEIUIOBU3MOHHOW  TUArHOCTUKU
IKCIUTyaTUPYEMOTO DAJIEKTPOOOOPYAOBaHUS JKUIBIX M OOIIECTBEHHBIX 3aHUM
YCTAHABJIMBAIOT  METOAMYECKHE  pekoMeHaanuu [6]. OHUM  HampaBlIeHbI
HAa TPOQUIAKTHKY TMOXApHOW OE30MacHOCTH 3JIEKTPOOOOPYAOBAHUS  JKHIIBIX
¥ OOIIECTBEHHBIX 3[aHW W TO3BOJSIOT KOHTPOJIHMPOBATH M OIEHUBATH COCTOSHHE
MOKapHOW O€30MacCHOCTH AJIEMEHTOB 3JIEKTPOOOOPYIOBaHMs, KOTOpPhIE paHee He
MOTJIM OBITH OOCIICZIOBAHBI, TAKUX KaK: PO3ETKH, BBIKIIOYATETH U DJIEKTPHUCCKUE
NPOBOJKM BBIMIOJIHEHHBIX PA3JIMYHBIMA CHOCO0AaMU, YTO SIBIISIETCS AKTYyallbHBIM
MOMEHTOM B o0jactu  oOecreyeHHs: TOXKapHOH  O€30MacHOCTH  KUJIBIX

1 OOIIECTBEHHBIX 3JIaHUIL.
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[T=2772E]

Pucynoxk 22. [Ipumep oOHapyKeHHs MOKapOOMAaCHOTO pa3orpeBa 60JITOBOTO
KOHTaKTHOT'O COEUHEHUS

C moMOIBI TEIUIOBU3MOHHOW JTUATHOCTHKH BBISBISIOTCS KOHKPETHBIC
nedeKkTHble MeCTa, I/I€ 3a4acTyl0 JOCTATOYHO 3aTsHYyTh, 3a4YUCTUTh, 3aMEHHTD
00TOBOE COEAMHEHNE WIIH TIEPepacIpeIeIUTh HArpy3Ky U JedeKT OyaeT yCTpaHEeH.

JloImycKaeTCs MCTOIb30BaTh APYTUE METOANKHU TETUIOBU3UOHHON JUArHOCTHKH,
eclii 00JIacTh WX TPUMEHEHHUS COOTBETCTBYET OO0JACTH MPUMEHEHHS HACTOSIINX
METOJINYECKUX PEKOMEH AN,

B kayectBe KpuTepueB OLIEHKH TOXapHON OE€30MacHOCTH AJIEKTPUUYECKUX
U3JIETTUH  MOXET OBITh TPHUHITO 3HAYCHUE TEMIIEPAaTypbl WM IPEBBIIICHUS
TEMIIEPaTyphl, YCTAHOBIEHHOE B CTaHIapTax Ha KOHKpeTHoe m3aenue. Kpome Toro,
KPUTEPUU OIICHKH I0KapHOW OE30MacHOCTH MPH TEIJIOBU3MOHHON JHAarHOCTHKE
MIPUBEJEHBI B METOJUYECKHUX PEKOMEHIAIUAX [6].

JluarHocTuka 3JI€KTpPOOOOPYIOBAaHUS TEIUIOBBIM METOJIOM HEpa3pyIIAaroIIero
KOHTPOJIS (TETUIOBU3UOHHAS TUAarHOCTUKA) JOJKHA TPOBOAUTHCS OpUrafion HE MEHEe
2 gyenoBek. Bce unensl Opuraapl JOKHBI OBITH aTTECTOBAHBI IO TETUIOBOMY METOIY
HEPa3pyIIAIIIEro KOHTPOJIsL. XOTs Obl OMH PAaOOTHHUK JOJHKEH OBITh aTTECTOBAH HE
HIke, ueM 1o 11 kBanmupukanmoHHOMY YPOBHIO TI0 TETNIOBOMY KOHTPOJIO B CHCTEME
Pocrexnanzopa.

Jlnst  mpoBeneHUsT TEIUIOBH3MOHHOW TUArHOCTUKH MOTYT TIPUBIICKATHCS
CTOPOHHHE OpraHW3allid, aKKPEIWTOBAaHHBIE B YCTAHOBJICHHOM TIOpPSAIKE Ha

TEIJIOBOM METOJ] HEpa3pyIatoero KOHTPOJIS.
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