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BBenenue

Hons uwmcma mnoxapoB, mnpousomenqmuux B Poccuiickon — ®Denepanuu
OT DJIEKTPUUECKUX U3EIUM U YCTPOUCTB B 3IaHUSIX U COOPYKEHHSIX, OT OOIIEro Yyucia
NOXKApOB B  3JaHUSIX W  COOPYKEHMSIX  OCTaeTcsi CTaOWJIBHO  BBICOKOM
u cocTtanisieT 6onee 34 %.

HawubGosnpiee uncio mokapoB OT AIEKTPOOOOPYIOBAHUS €KETOTHO MPOUCXOTUT
Ha OOBEKTaxX >KWJIOro cekropa. Mx mons coctaBnser mopsaka 74 % ot obmiero
KOJIMYECTBA MOKAPOB MO ANEKTPOTEXHUUECKUM MMPUUHHAM.

OcHOBHasi 4acTh MOTMOIIMX JIIOJEM Ha TMOXapax OT 3JIEKTPoOoOOpYyI0BaHUA
MPUXOJIUTCS HAa TOXKapbhl B 3/IaHUSX U COOPYKEHUAX KWiIoro cekropa — 94,8%
OT OO0mIeTr0 4Ymclia MOTHOIMMX Ha TOKapaxX, BO3SHUKIIUX TO 3JIEKTPOTEXHUYECKHM
PUYHHAM.

Cpean BHIOB OOBEKTOB KWJIOIO CEKTOpa HaWOOJIbllIee KOJIUYECTBO IMOXKAPOB
OT OJJIGKTPOU3JACIUNA M YCTPOWCTB €XKEroJHO MPOUCXOAUT B OJHOKBAPTHPHBIX
U MHOIOKBAPTUPHBIX JKHJIBIX JOMax M cocTaBiasier okoilo 43 % wu 33 %
COOTBETCTBEHHO.

B 3maHmsx u coopyXeHUsSX OOIIECTBEHHOTO HA3HAYCHHS JOJIsI TI0KapOB
OT 3JIEKTpooOOpymoBaHMs cocTaBuiia Oonee 52 % OT oOmiero umcia MOXKapos
Ha JaHHBIX OOBEKTAX.

Jlonss uucna morumOmMX JIOACH Ha MmoXkapax OT 3JIEKTPOooOOpyIOBaHUs
B OOIIECTBEHHBLIX 3MaHUAX coctaBmwia 19,0 % oT oOmiero 4mcia MOrHOIIUX HAa
Mo’kapax Ha TaHHBIX 0OBHEKTaX.

Pacnipenenenuss  3HaueHuWd — 1MokaszaTened  OOCTAaHOBKM €  MOXKapamu,
npousomeamMu B Poccuiickoin @enepanuu B nepuoj 2016-2021 ronoB B KUIOM
CEeKTOpPE W 3MIaHUSIX U COOPYXKEHUSX OOIIECTBEHHOTO HAa3HAYCHUS, MCTOYHUKOM
BO3HMKHOBEHHUS KOTOPBIX SBJSIIOCH  AJIEKTPOOOOPYAOBAaHHME, IO CyOBEKTam

Poccuiickoii ®enepanuu mpeacTaBiaeHbl B Ta0aumax 1 u 2.



npousomeqmumMu B Poccuniickoii @enepanun B nepuox 2016-2021 roxos

Tao6auma 1
PacnpenesieHne 3HaUeHUH MOKa3aTeeil 00CTAHOBKH C MOKAPAMH,

B 'KMJIOM CEKTOpe, UCTOYHMKOM BO3HUKHOBEHHMS KOTOPBIX SBJISJIOCH
3JIEKTPO0OOpya0BaHue, N0 cyobekTaMm Poccuiickoii @egepannu

Koa-Bo Toas MMorudmao Toasn
PeiiTunr Cyo6bekt PO MOKapoB, " > | PediTHHT Cyobext PO Jrozei, % i
el. ’ yeJ. ’
1 MockoBckas 007acTh 16 861 7,63 1 MockoBckast 001acTb 740 6,71
2 A 8304 | 3,75 2 Chepatosckas obnacts | 417 | 3,78
bamkoprocran
3 YensnOnuckas 061acTh 6728 | 3,04 3 Pecnybmiica 382 3,46
bamkoprocran
4 Upkyrtckas odnacTb 6 599 2,98 4 Upkyrckas odaacTb 358 3,25
5 Jlenunrpaackas o6mactb 6 456 2,92 5 Jlenunrpazackas o6mactb 342 3,10
6 r. Mocksa 6 047 2,73 6 KpacHosipckuii kpaii 342 3,10
7 Kpacnosipckuit kpait 6017 2,72 7 HoBocubupckas 061acTh 297 2,69
8 Kpacnonmapckuii kpaii 5905 2,67 8 Hwxeropozckast 061acTb 275 2,49
9 CBeptoBcKast 00J1aCTh 5696 2,57 9 YensaOunackas 001acTh 272 2,47
10 Camapckas 061acTh 5573 2,52 10 PocToBckas o061acThb 256 2,32
11 Pecrry6mnmka Tarapcran 5400 2,44 11 Kpacnonmapckuit kpait 244 2,21
12 HoBocubupckas o0nacth 5301 2,40 12 TroMeHcKast 00J1aCTh 233 2,11
13 [Ipumopckuit kpait 5164 2,33 13 Ilepmckuit kpait 232 2,10
14 Kemeposckas 06macTh - 4945 2.3 14 Kemeposckas 06macTh - 230 2,09
Kysbacc Kysbacc
15 Hwmxeroposackas o6mactb 4823 2,18 15 Camapckas 061acTh 221 2,00
16 AnTaiickuit kpait 4587 2,07 16 Pecnybnuka TaTapcran 214 1,94
17 PocroBckas o6macth 4329 1,96 17 CaparoBckas 00JacTh 204 1,85
18 XabapoBckuii kpaii 3998 1,81 18 XabapoBckuil kpait 200 1,81
19 CapatoBckas 00y1acTb 3 864 1,75 Cpennee no cyonexram 195,8
Ypaabcekoro @O
20 Boponexckas 06mactb 3819 1,73 19 TBepckas o0macTh 191 1,73
21 ITepmckuit kpait 3750 1,69 20 Bonrorpazackas o6iacts 185 1,68
22 Bounrorpazckas o0nacth 3706 1,67 21 [Ipumopckuit kpait 182 1,65
CpenHee 1o cyobeKkTam
23 Openbyprckas o61acTh 3653 1,65 MpuBomkckoro GO 179,5
CpenHee nmo cyobekTam N .
Ypabekoro O 36323 22 AnTaiickuil kpai 173 1,57
24 r. Cankr-IlerepOypr 3623 1,64 23 Kuposckast obnacth 173 1,57
25 TroMeHckast 0071aCTh 3459 1,56 Cpemuee o cybnexram 172,3
Cubnpckoro @O
Cpemice no cybnexram 3424,6 24 Boponexckast o6nacts 168 1,52

Cubnpckoro @O




KoJu-Bo

IToruo.o

PeiiTunr Cyobekt PO M0KapOB, Il?,;m’ PeiiTunr Cyobext PO Jrozeit, Il?,;m’
ell. ’ yeJl. °
CpenHee nmo cyobekTam
TpuBokcioro ®O 33972 25 OpenOyprckast 00acTb 161 1,46
26 Owmckast 061acThb 3130 1,41 26 Owmckast 061acThb 156 1,41
g7 | XawrsrMancuickuitast. |5, 1,38 27 r. Mockea 151 1,37
okpyT - Orpa
Cpennee no cydobexTam VY amyprckas
enrpanbuoro ®O 28987 28 Pecry6nuka 145 1,32
28 Brnagumupckas 00macTh 2 687 1,21 29 Tlensenckas obaactb 142 1,29
Cpe;u:ee o cyOnekTam 2 594,9 30 Brnagnmupckas o0macTsb 142 1,29
Poccuiickoii Penepannu
29 Thepckas o6nacTh 2418 | 1,09 Cpennee no cyorexram | 50
IlenTpanbuoro ®O
CpenHee mo cyobekTam
IOmnoro ®O 2 282,1 31 Kypranckas ob6xacts 130 1,18
30 CTtaBpoTOILCKUN Kpait 2194 0,99 32 ApXaHreybckas 00J1acTh 130 1,18
31 Kypranckas ob6xacts 2128 0,96 33 Bonoroackas o6macts 130 1,18
32 HBaHOBCKas 00J1aCTh 2126 0,96 Cpezu!ee 1o cyOneiram 129.4
Poccuiickoit @enepanun
33 [en3enckast obnactsb 2075 0,94 34 Hosroposckast o6acts 129 1,17
34 Kuposckas o0nacth 2 057 0,93 35 TamOoBckast 0061acTh 127 1,15
35 VIIbAHOBCKas 061ACTH 2046 | 092 36 Pecnybmuica Caxa 122 1,11
(Axytus)
36 Yamyprckas Pecrry0mmka 2012 0,91 37 3abaiikanbckuit Kpai 121 1,10
37 3abaiikanbckuii Kpait 2 006 0,91 38 Pecniy6nuka Bypstus 121 1,10
Cpennee no cydobekTam 1922,6 39 UYysamickas Pecriyonika 119 1,08
Cesepo-3anagnoro @0 - UyBamus
38 TamOoBckas 061acTh 1918 0,87 40 r. Cankr-IletepOypr 118 1,07
39 Pecriyomixa Caxa 1882 0,85 41 VIBAHOBCKas 061acTh 114 1,03
(Axytus)
40 JIunerkas o0aacTh 1 807 0,82 42 Kamyxckas o6mactb 112 1,02
Cpennee 1o cyobekTam
41 Tynbckast 001acTh 1801 0,81 I0xH0r0 DO 110,8
42 Amypckas 00651acTb 1754 0,79 43 Ps3anckas o6macts 110 1,00
Cpennee mo cydobekTam
43 Bpsiackas obnacts 1736 0,78 Cenepo-3anaHoro DO 101,1
Cpeiiee no cyGnerram 1734,9 44 Tynbckast obsacts 100 0,91
JaabueBocTounoro @O
44 Benropoackas obnacTsb 1730 0,78 45 AcTtpaxaHckasi 001acTb 100 0,91
CpenHee 1o cydobekTam
45 ApxaHreybckas 00J1acTh 1714 0,77 JlaJbHEBOCTOYHOT O 86,9
D0
46 Pecny0imka Kpeim 1714 0,77 46 Jluneuxas o6nacte 86 0,78
47 Pecniy6nuka Bypstus 1702 0,77 47 Awmypckas 0051acTb 85 0,77
48 MypmaHnckast 00J1acTh 1 668 0,75 48 Xantel-Mancuiickuii 82 0,74
aBT. OKpyT - IOrpa
49 Bomoroackas o6iacts 1 664 0,75 49 benroponckas o6mactb 81 0,73




Koa-Bo Toas IMoru6.0 Toas
PediTuHT CyobekT PD® MO’KapoB, o > | PeiAiTHHT Cyobext P® Jiofei, % i
el ’ yeJ. °
50 Hysamckas Pecriyommica - 1636 0,74 50 CraBponoiabCKuit Kpait 80 0,73
Uysamus
51 Pssanckas o61acThb 1519 0,69 51 Kypckas o6mactb 80 0,73
52 SpocnaBckast 001acTh 1491 0,67 52 Pecmry6imka MopmoBus 79 0,72
53 Kamysxckast obnacts 1472 0,67 53 VBanoBckast ob6macth 78 0,71
54 ActpaxaHckas 001acTb 1 468 0,66 54 Bpsiackas obnacTb 77 0,70
55 Kypcxkast o6nactb 1435 0,65 55 Pecny6mmka Kpeim 77 0,70
56 Tomckas 001acTh 1422 0,64 56 Pecrry6immka Komn 74 0,67
57 Hogsroponckas o6macThb 1414 0,64 57 OpJtoBckas 0671acTh 72 0,65
58 Pecny6nmka Mopnosust 1362 0,62 58 Pecny6mka Kapenus 70 0,63
59 Pecniy6mnuka [larecran 1330 0,60 59 INckoBckast 06macTb 69 0,63
60 Pecniyonuka Kapenus 1307 0,59 60 SpocnaBckast 001acTh 69 0,63
61 CMmomeHckas 001acTh 1305 0,59 61 Tomckas obacTh 67 0,61
62 Pecrry6nmka Xakacus 1226 0,55 62 CMmoneHnckas 001acTh 63 0,57
63 IckoBckast 06macTh 1204 0,54 63 Pecrry6onuka Xakacus 60 0,54
64 Pecnry6imka Komu 1149 0,52 64 Pecrry6imka Mapwii 91 52 0,47
65 UYeuenckas Pecybmika 1103 0,50 65 Kocrpomckast o6macthb 45 0,41
66 CaxanuHcKas 00J1acTh 1 088 0,49 66 CaxanuHcKas 00J1acTh 43 0,39
67 Opi1oBekas 06MacTb 1051 0,47 67 Slmano-Henenxud asr. 41 0,37
OKpYT
68 Pecniy6iinka Mapwuii On 1 006 0,45 68 Pecniy6nuka Jlarectan 31 0,28
69 KocTpomMcKas 067acTh 954 0,43 69 Kanuumsrpazckas 28 0,25
001acTh
CpenHee mo cyobekram
CeBepo-KaBka3sckoro 899,3 70 Kamuarckuii kpait 27 0,24
PO
70 Kanmmnnrpancias 871 0,39 71 EBpeiickas aBT. 001acTh 25 0,23
00J1acTh
71 Kabapauno-basikapckas 771 0,35 72 Pecniy6imka TriBa 23 0,21
PecnyOiinka
. Cpennee mo cydbekTam
7 FAmano-Heneuxuii asr. 739 0,33 Cesepo-KaBkasckoro 20,4
OKpyT
[0]0]
73 Pecnyonuka TriBa 569 0,26 73 MypmaHckas 00J1acTb 20 0,18
74 Kamuarckuit kpait 514 0,23 74 Marananckast 061acTb 20 0,18
75 Pecniyonuka Anpirest 500 0,23 75 Pecniy6Onuka Anrait 17 0,15
76 | Espeiickas ast. o6nacts 495 0,22 76 | Kabapammo-banxapcias 16 0,15
Pecny6nuka

77 PecnyOimka Anrai 450 0,20 77 r. CeBacTormoJb 12 0,11
78 Pecnyomixa Cesepras 435 0,20 78 Pecry6mka Afpirest 10 0,09

Ocetns - Ananus




Koa-Bo Toas IMoru6.0 Toas
PediTuHT CyobekT PD® MO’KapoB, o > | PeiAiTHHT CyobekT PO® Jiofei, % i
ell. ’ yeJl. °
79 Marananckas 00J1acTh 406 0,18 79 YUyKOTCKHIA aBT. OKPYT 10 0,09
80 r. CeBacTomnoJb 367 0,17 80 Yeuenckas Pecrrybmmka 6 0,05
81 Pecnybnmuka UurymmeTust 283 0,13 81 Pecnybnmuka MaTymmeTrs 5 0,05
82 Pecrry6mixa Kanvbikus 268 0,12 82 Pecnybmmia Cenepras 4 0,04
Ocerns - Ananus
83 Kapauaeso-tepxecexas 179 0,08 83 Pecry6mika Kanmbikus 2 0,02
Pecrybnika
84 Heneuxuii aBT. okpyT 79 0,04 84 Heneuxuii aBT. okpyT 2 0,02
N KapauaeBo-Yepkecckas
85 UyKkoTCKuUil aBT. OKpYyT 75 0,03 85 PecryGiua 1 0,01
Tao6aumna 2
PacnpenesieHne 3HaYeHUH MoKa3aTeseid 00CTAHOBKH C MOKAPAMH,
npousomeqmumMu B Poccuniickoii @enepanun B nepuox 2016-2021 roxos
B 31aHUAX, COOPYKCHUAX 001IIeCTBEHHOI'0 Ha3Ha4YeHUd,
UCTOYHHKOM BO3ZHUKHOBCHHSA KOTOPBIX ABJIATOCH 3JI€KTpOOﬁOpyIlOBaHI/Ie,
no cyobexkram Poccuiickoii @enepanun
Koa-Bo Toasn Ioruomao Toasn
PeiiTunr Cyobext PO MOKapoB, % > | PediTHHT Cyobext PO Jrozei, Y i
el. ’ qeJ. ’
1 r. MockBa 1 684 8,99 1 r. MockBa 12 14,12
2 MockoBckas 00J1acTh 896 4,78 2 MockoBckas 001acTh 10 11,76
3 r. Cankr-IletepOypr 728 3,89 3 ITpumopckuii kpait 7 8,24
4 Kpacnomapckuii kpait 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecnybnuka bamkoprocTtan 561 3,00 5 HpkyTckas ob61acTb 5 5,88
6 Kpacnospckuii xpaii 545 2,91 6 Owmckast 0071aCTh 5 5,88
7 Upkyrckas obnactb 545 2,91 7 AcTtpaxaHckasi 001acTb 4 4,71
8 Tpumopckuii kpaii 520 2,78 8 Hmano-Herecuit asr. 3 3,53
OKpYT'
9 YensOunckas 001acThb 509 2,72 9 Pecrry6immka TriBa 3 3,53
10 XabapoBckuii Kpait 502 2,68 10 KpacHosipckuii kpaii 2 2,35
11 HoBocubupckas 061acTb 442 2,36 11 Yensbunckas o6nactb 2 2,35
12 Camapckast 005actb 399 2,13 12 HoBocubupckas 061acTh 2 2,35
13 PocroBckas 001acTh 367 1,96 13 PocToBckas o6macthb 2 2,35
14 Pecnybnuka TaTapcran 343 1,83 14 CapatoBckas 001acTh 2 2,35
15 Xawrpl-Mancuiickui ar, 314 1,68 15 Hwmxeropoackast o6mactsb 2 2,35
okpyT - IOrpa
Cpennee mo cydobekTam
16 CaparoBckas 007acTh 309 1,65 Cubupcroro O 1,8




Koa-Bo

IToruoJio

PeiiTunr Cyobext PO M0KapOB, Il?,;m’ PeiiTunr Cyobext PO Jrozeit, Il?,;m’
efl. ’ yeJl. ’
17 Owmckas 06nacThb 294 1,57 Cpennee no cydnexram 1,6
LenTpanbHoro @O
18 Hwmxeropoackast o6mactsb 292 1,56 16 PecrryGuxa 1 1,18
BamkopTocTtan
19 Kemeposcxas oGnact, - 291 1,55 17 Xa6aposekuii kpait 1 1,18
Kysbacc
20 Bonrorpanckas o6mactb 283 1,51 18 Camapckas 061acTh 1 1,18
Cpennee mo cydobekTam
Cubupckoro ®O 281,7 19 Bonrorpazckas o0nacth 1 1,18
21 Anraiickuit kpait 270 1,44 20 Anraiickuit kpait 1 1,18
22 Iepmckuii kpait 269 1,44 21 Iepmckuii kpait 1 1,18
CpenHee 1o cyobekram 263.0 CpenHee 1o cyobekram 1.0
Ypaasckoro ®O ’ Ypaasckoro ®O ’

23 Boponexckas o61acTb 260 1,39 22 Boponexckas o61acTb 1 1,18
Cpeanee no cyobexkram 2542 Cpeanee no cyobekram 1.0
HenTpajabHoro ®O ’ IOxHOTO ®O ’

24 TroMeHcKkas 001acTh 242 1,29 Cpennee HI(,) £y6LeRTaM 1,0
25 Pecniyonuka Kpeim 241 1,29 23 CBepanoBcKas 00J1acTh 1 1,18
CpenHee 1o cyobekram
TpuBokckoro GO 230,3 24 Awmypckast 001acTb 1 1,18
26 Pecnybmka Caxa (SIkyTtust) 228 1,22 25 TBepckas obmactb 1 1,18
CpenHee 1o cyobekram
IOwsnoro ®O 222,6 26 Bonoroackas o6macts 1 1,18
Cpennee no cyobekram P® 2189 27 VY npsHOBCKas 0071aCTh 1 1,18
27 CaeputoBckas 00J1acTh 216 1,15 28 benroponckas o6macts 1 1,18
28 Pecrry6nuka Jlarectan 211 1,13 29 Tam60BcKas 00J1aCTh 1 1,18
29 CraBpononbckuid Kpai 210 1,12 30 PsizaHckast o6nacTh 1 1,18
30 OpeHOyprckast 00J1acTb 207 1,11 31 Pecrry6imka Komu 1 1,18
31 3abalikarbCKuid Kpai 190 1,01 32 Kocrpomckast 06acthb 1 1,18
Cpennee no cyon.exram 186,4 33 r. CeBacrornosb 1 1,18
JanbHeBocrounoro ®O
32 ApxaHrenbckas 00J1acTh 185 0,99 34 Pecny6nmka Marymerns 1 1,18
. Cpennee mo cydobekTam
33 SAmano-Hernenkuit aBT. OKpyT 182 0,97 JaabHesocTounoro GO 0,8
CpenHee 1o cyobekTam
34 Tomckas o6mactb 180 0,96 CeBepo-3ananoro ®O 0,6
CpenHee 1o cyobekram
35 Jlenunrpackas o0yacth 177 0,95 TpHBoakcroro GO 0,6
CpenHee 1o cyobekTam
36 Amypckas 067acTb 171 0,91 CeBepo-KaBka3ckoro 0,1
L]0
Cpeanee no cyobexkram . N
Cenepo-3anajHoro DO 165,0 35 Kpacnonapckuit kpait 0 0
37 AcTpaxaHckas 00J1acTh 159 0,85 36 Pecny6iimka Tarapcran 0 0
38 TBepckast 001acTh 154 0,82 37 Xantei-Mancuiickuii asr. 0 0

okpyT - Orpa




10

Koa-Bo Toas Iorudao Toas
PeiiTunr Cyobext P® M0KapoB, o > | PedATHHT Cyobext P® JIoaei, o i
efl. ’ yeJl. ’
Kemeposckas 06macTh -
39 Pecnybnmka Bypsrtus 154 0,82 38 Kys6ace 0 0
40 Kupogrckas obmactsh 153 0,82 39 TromeHckast 0071acTh 0 0
41 Y amyprckas PecmryOnmka 152 0,81 40 Pecny6muka Kpem 0 0
42 Bosorosickas o6racTs 147 | 079 | 41 Pecrtybmixa Caxa 0 0
(Axytus)
43 Bragumupckas 00nacTb 147 0,79 42 PecniyOnmka Jlarectan 0 0
44 SpocnaBckas 06macTb 147 0,79 43 CraBponojbCKuil Kpait 0 0
45 MypmaHckas 00J1acTb 146 0,78 44 Openbyprckas 067acTh 0 0
46 BpsHCcKas 06macTh 139 0,74 45 3abalikarbCKuid Kpai 0 0
47 VYibsiHOBCKast 0051acTh 138 0,74 46 ApxaHrenbckasi 001acTb 0 0
48 ITeH3eHckas 001acTh 135 0,72 47 Tomckas o6macthb 0 0
49 Bbenroponckast obnactsb 134 0,72 48 Jlenunrpasckas o0nacTb 0 0
50 Yeuenckas Pecrrybmmka 127 0,68 49 Kupogsckas o6macTsh 0 0
51 CaxanuHCcKas 00J1acTh 124 0,66 50 Pecniybnuka Bypsitust 0 0
52 TamOoBckas 061acTh 124 0,66 51 Yamyprckas PecryOnrka 0 0
53 Ps3anckas obmactb 118 0,63 52 Brnagumupckas 00macTh 0 0
54 Hysameras Pecriy6mia - 116 062 | 53 MypMasCKas 061aCTS 0 0
Uysamus
55 Tynbckas 0671acTh 115 0,61 54 SpocnaBckas 001acTh 0 0
56 Kypranckas obnacts 114 0,61 55 BpsHckas obmacts 0 0
Cpennee no cyor.exram 109,4 56 ITeHseHckas 001acTh 0 0
CeBepo-KaBkasckoro ®O
57 Pecnybnmka Kapenus 107 0,57 57 YeueHckast PecrryOnnka 0 0
58 Pecry6nmka Xakacust 105 0,56 58 CaxannHckas 00acTh 0 0
59 Junenkas o6racTs 103 | 055 | so | lysamckaiPeemybmma- o, 0
Uysamus
60 Pecny6muka Komu 101 0,54 60 Tynbckast 061acTh 0 0
61 OpJioBckas 06J1aCTh 98 0,52 61 Kypranckast o6macthb 0 0
62 Pecrry6imika TriBa 97 0,52 62 Pecrry6imka Kapenms 0 0
63 CmorneHnckast o0acTb 96 0,51 63 PecnyOnmka Xakacust 0 0
64 Kabapuiio-banxaperas 96 051 | 64 Mimenkas obnacts 0 0
Pecrry6nmka
65 HBaHoBckast 001acTh 96 0,51 65 OpnoBckast 001acTh 0 0
66 Kocrpomckast o6macTsb 96 0,51 66 CmoreHckas 00J1acThb 0 0
67 Kypckast 06:1acTh 94 0,50 67 Kabapnuo-bankapexas 0 0
Pecny6nuka
68 Kamuaunrpaackas o6iactsb 92 0,49 68 HBanosckas o0macts 0 0
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Koa-Bo Toas Iorudao Toas
PeiiTunr CyobekT PD® MO’KapoB, o > | PeifTuHr Cyobekt PD® Jiofei, o i

efl. ’ yeJl. ’

69 Pecnybmmuia Cesepras 80 0,43 69 Kypckas 061acTs 0 0
Ocetus - Ananust
70 Pecnybnmka Mapwuit On 76 0,41 70 Kamunuurpazcias 0 0
o0nactb
71 Kanysxckast o6mactb 75 0,40 71 Pecnybmmia Cesepras 0 0
Ocetus - Ananust
72 Pecnybimnka MopaoBust 74 0,40 72 Pecrybmmnka Mapwii O 0 0
73 r. CeBacTomnoss 66 0,35 73 Kanysxckast o6mactb 0 0
74 Hosroponckas o6mactb 62 0,33 74 Pecrry6nnka MopmoBust 0 0
75 Kamuarckuit xpait 58 0,31 75 Hosroposckast o6acts 0 0
76 ITckoBckas o6acTh 54 0,29 76 Kamuarckwmii kpait 0 0
77 Pecrybnuka Anraid 48 0,26 77 ITckoBckast 0651aCTh 0 0
78 PecniyOnmka Anpires 44 0,23 78 Pecnybnmka Anrait 0 0
79 Maraganckas 001acThb 44 0,23 79 Pecniyonmuka Ansirest 0 0
80 EBpeiickas aBT. 061acTh 41 0,22 80 MaranaHckas 00J1aCTh 0 0
81 Pecniybnmuka MarymmeTns 31 0,17 81 EBpetickas aBT. 00sacTh 0 0
82 Pecnybnuka Kanmbikust 22 0,12 82 Pecmy6mmika Kanmmbikust 0 0
83 UyKOTCKHI aBT. OKpYT 18 0,10 83 UyKkoTCKuUil aBT. OKpYyT 0 0
84 Heneuxuii aBT. OKpyT 16 0,09 84 Heneuxuii aBT. OkpyT 0 0
85 KapauaeBo-Uepkecckas 1 0,06 35 KapauaeBo-Uepkecckas 0 0
Pecny0Oimka Pecny0Onmka

C y4yeToM MHTEHCHUBHOTO POCTAa SHEPrOBOOPYKEHHOCTH HACENCHUS, JKUJIBIX U
OOIIIECTBEHHBIX 37aHUM, TEHIACHIMS IO KOJUYECTBY <«OAIEKTPOTEXHHUUECKUX)
MOKapoOB, OYEBHJIHO, COXPAHUTCS MPHU CYIIECTBYIOIIEM IMOJOXKEHHH TOXKApHOU
npO(UIAKTUKY AJIEKTPOYCTAHOBOK.

B Hacrosimee Bpems CIOXWUIACh CHTyalMs, KOT/Ia 3JEKTPOOOOPYAOBaHHUE IO

OoJbIlIel YacTH HUKEM He 00CITY>KMBAETCSl U HE KOHTPOJIMPYETCS C TOUKU 3PEHUS €ro
HNOXKapHOH  NPOQUIAKTUKU. OJNEKTPUKM Ha  OOBEKTaX  3aHUMAlOTCs  €ro
00CIyKMBAaHUEM WM PEMOHTOM, KOTJla 4YTO-TO BBIXOJAMUT U3 CTpos. B 3Toi cBA3M,
OIHUM U3 OCHOBHBIX BOIIPOCOB SIBJISIETCSl OpPraHM3alMsl CHCTEMaTUYEeCKOU
npOo(UIAKTUKY TTOKAPOB OT IEKTPOOOOPYAOBAHUS KUJIBIX U OOLIECTBEHHBIX 3aHUN
C IPUMEHEHUEM TEXHUYECKUX CPEJICTB.

B cooTtBercTBUM co cTatheil 4 TexHuueckoro periaMeHTa TaMOXEHHOro COr3a
«O  0e3omacHOCTM  HHU3KOBOJbTHOro obopymoBanusi» (TP TC  004/2011),

HU3KOBOJIBTHOC O60py,Z[OBaHI/IC JOJIDKHO OBITH paspa60TaH0 N HM3rOTOBJICHO TaKUM
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o0pa3om, 4TOOBI MPHU MPUMEHEHUH €r0 MO0 HA3HAYEHHUIO M BBHIIIOJHEHUU TPeOOBaHUMN
K  MOHTaxy, OKCIulyaTaluMM  (MCHOJb30BAaHUIO),  XPAaHEHUIO,  IEPEBO3KE
(TpaHCHOPTHPOBAHUIO) M TEXHUYECKOMY OOCITY)XHBaHUIO 3TO 00OpyJOBaHUE
o0OecreunBasio: OTCYTCTBHE HEJIOMYCTUMOIO PHUCKA BO3HUKHOBEHMS IOBBIIIEHHBIX
TEMIEPaTyp, AYTOBBIX PAa3pAIOB WIM H3IYYCHHUH, KOTOpPbIE MOTYT MPHUBECTH
K IOSIBJICHUIO ONACHOCTEH, OTCYTCTBHE HEAONYCTHMOIO pUCKA IPH IEperpysKax,
aBapUIMHBIX PEKUMaX U OTKA3aX, BBHI3BIBAEMBIX BIIMSAHUEM BHEIIHUX U BHYTPEHHHUX
Bo3aciicTByromux  (aktopoB. Takke B JaHHOM  cTaThe  OMPEIEIICHO,
4YTO HU3KOBOJIbTHOE 000PYAOBaHHE JOHKHO ObITh pa3pab0oTaHO U U3TOTOBJIEHO TAKUM
o0pa3oMm, dYTOOBI OHO HE SBISUIOCH HCTOYHMKOM BO3HHMKHOBEHHS TIOXKapa
B HOPMaJIbHBIX U AaBAPUIHBIX YCIOBUSAX paOOTHI.

B  OonpmmHCTBE  CciiydaeB, MOCiI€  MOHTaXa, 3JIEKTPOOOOpyHOBaHUE
HE ToABepraercsi NpopUIaKTUYECKUM OCMOTpaM, TEXHUYECKOMY KOHTPOJIIO,
OOCITyXKMBAaHUIO U PEMOHTHO-TIPEAYNPEAUTETbHBIM  MeponpusaTusiM.  OmHako
CO BPEMEHEM C HUM IIPOUCXOAT OTPULIATENbHBIE U3MEHEHMS. Y XYALLIEHUE COCTOSHUS
AIIEKTPOOOOPYIOBAaHUS ~ NPUBOAUT K  HEPAMOHAIBHOMY  HCIOJB30BaHUIO
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», MPOQPUIAKTHKA TOXapoB — COBOKYIHOCTb
PEBEHTUBHBIX MEp, HAIPABICHHBIX HA UCKIIOYEHHE BO3MOXKHOCTH BO3HUKHOBEHHUS
M0’KapOB U OTPAaHMUYEHUE UX TIOCIIEACTBUM.

[Ton cucremoii MpoUIAKTUKHA TMOKAPHOM OMACHOCTU 3JIEKTPOOOOPYIOBAHUS
KWIbBIX U OOILECTBEHHBIX 3[JaHUIl TIOHUMAIOTCA PETYJSPHBIE, BbBIIOJHAEMBIC
o 3aJaHHOU nporpamme HaOJIIOICHUS 3a AKCILUTYyaTUPYEMBIM
AJIEKTPOOOOPYI0BAaHUEM, TO3BOJISIOIIUE ONPENENATh €ro (PaKTUUECKOE COCTOSHUE,
OPOUCXOASIINE B HEM TPOIECChl M MPOTHO3UPOBATH HW3MEHEHHUE COCTOSHHUS
O] BIUSIHUEM DPa3IMYHBIX (hakTOpoB. Takue HaOIIOACHUS HEOOXOIUMBI, B TIEPBYIO
ouepelib, JJIs JJIEKTPOOOOPY10BaHUS OOBEKTOB C MACCOBBIM NIPEOBIBAHUEM JIFOJEH.

ITosxxapHast 0e3011acHOCTh OOBEKTOB PAa3IMUHOIO HA3HAYEHHUS B 3HAUUTEIbHON
CTENEHU OIPEAEIAETCS COCTOSHUEM SKCILUTyaTHUPYEMOIO 3JIEKTpooOOpyAOBaHUS

Y 3JIEKTPOYCTAHOBOK.
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OCHOBHBIM  HampaBlIeCHHEM B OOECHNEYeHHH TMOXApHOM OE30MacHOCTH
IKCILTYaTHPYEMOTO 3JIEKTPOOOOPYIOBAHUS SIBIISICTCS MAaKCHMAaJIbHO BO3MOXHOE
CHM)KEHUE BEPOSITHOCTA BO3HUKHOBEHHA IOXapa OT 3JIEKTPOYCTAHOBOK B ILIEJIIOM
Y OT OTAEIBHBIX AJEKTPUUECKUX U3ICIIHI.

Tam, rae ecTb KOHTAKTHBIE COCIMHEHMS B AJIEKTPOCETAX, MPOLECC OKUCICHUS
METAJUTMYECKUX TMOBEPXHOCTEH DIIGKTPOKOHTAKTOB W  TOSBICHUA Je(EKTOB
HeNnpepbIBEH. be3 10CTaTOUHOM TEXHUYECKOM OCHAIIEHHOCTH W MOATOTOBICHHOTO
nepcoHasa B OOJBIIMHCTBE CIy4aeB HEUCIPABHOCTU 3JIEKTPOOOOPYIOBAHUS MOYKHO
00HAPYKUTh TOJIBKO IO XapaKTEPHOMY 3araxy Wiu OOYTJIEHHOW 3JEKTPOU30JISIIUHY,
YTO XapaKTEPHO JIJIsl aBapUNHBIX Je(DEKTOB yKe Ha MOKapPOOIaCHOU CTaIUH.

Bo3nukHoBeHHE AEPEKTOB DIIEKTPUUYECKHUX IETeH U SIECKTPOOOOpYAOBAHUS —
9TO €CTECTBEHHBIN MPOIECC, K KOTOPOMY HEOOXOAMMO OBITh TOTOBBIMU U KOTOPOE
HEO0OXO0IMMO MPEaYNPEKIaTh 3a01arOBPEMEHHO.

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

K o6cmyXuBaHWIO AJIEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaTU(UIIMPOBAHHBIC
CIICIMAIMCTBI, HUMEKIIME Tpynmy 1Mo 23jekTpode3onacHoctn He Huxe I,
MOJATBEPKACHHYIO COOTBETCTBYIOIIUM YJOCTOBEPEHUEM.

OOcnenoBanre  AJIEKTPOYCTAHOBOK  JIOJDKHO — MPOU3BOAMTBCS  COBMECTHO
C  KBaIM(PUIMPOBAHHBIM  TEPCOHAIOM  JJIEKTPOTEXHUYECKOTO  XO3SICTBA,

OTBETCTBEHHBIM 3a 00CITy)KHBaHUE JJICKTPOOOOPYIOBAHUS 3IaAHHUS.
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1. Ob6aacTb npuMeHeHUs!

Hacrosdmmue MeTtoauueckue peKOMEHIAUUU ONPEAENAIOT OOIIME IOJOKEHUS
[0 OpraHu3aluu NpOoQUIAKTUKU I0XKApOB OT 3JIEKTPOOOOPYNOBAaHUS B IKHIIBIX
Y OOIIECTBEHHBIX 3/IaHUSAX C IPUMEHEHUEM TEXHUUYECKUX CPE/ICTB.

Hacrosimme METONYECKUE pEeKOMeHaauun IIpeaHa3HA4YECHBI
JUIS UCTIOJIHUTENBHBIX OpraHoB cyObekToB Poccuiickoit @Denepaii, OpraHoB
MECTHOI'O CaMOYIPABJIEHUS, OPTaHU3aLUN N0 pealu3aluy MOJHOMOYMM B oOjacTu
NOKapHOU O€30I1aCHOCTH, a TaKXe COOCTBEHHUKOB (apeHAAaTOPOB) >KUJIBIX OMOB
(kBapTHD).

OCHOBHBIMHU 3aJjladyaMM HCIIOJIHUTEIBHBIX OpPraHoB cyObeKkToB Poccuiickoii
denepanun, OpraHoOB MECTHOTO CaMOYyIIpPaBJICHNUS, OpraHMU3aLNM,
N0 Npo(UIAKTUKE IMOXKAPOB B JKUIbE, SBISIOTCA OOYYEHHE HACEIEHUS MepaM
NOKapHOM O€30IIaCHOCTH, OCHOBaM I0XapoOE30I1acHOTO IOBEACHMS, a TaKXKe
MH(POPMUPOBAHNE HACEJIEHUS O MEpax M0KapHOU O€30MacHOCTH.

Hacrosimme  meToauueckue  peKOMEHAAMM MOTYT  OBITb  MPUMEHEHBI
COOCTBEHHUKAaMHU JOMOB (KBapTHp) M apeHJaTOpaMu MOMELICHUM sl MPOBEACHUS
CaMOCTOSITEJIbHOM  NEPBUYHOM OLIEHKM COCTOSIHUSL IIOKapHOM 0e301acHOCTH
HKCILTYaTUPYEMOTO IEKTPOOOOPYAOBAHHUS.

B Hacrosmmux Mertoauueckux peKOMEHIAuUAX 10, TEXHUYECKUMH CPEeNCTBaMU
npo(UIAKTUKMA TOXKAapOB MOHUMAIOTCS ammapaTbl 3allUThl JEKTPUUYECKHUX IIeTei,
TEIUIOBU3MOHHAsl TMATHOCTHUKA, TEPMOUHAUKATOPBI U TEPMOCUCTEMBI.

Hacrosmme Merogudeckue peKOMEHAALMM HE SBISIIOTCS  PYKOBOACTBOM
II0 IPOCKTUPOBAHMIO JJIEKTPOYCTAHOBOK 3JaHUM W  MOHTaXYy aIllapaToB
IEKTPUYECKON 3aILMUTHI U APYTUX TEXHUYECKUX CPEICTB.

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

Hacrosmme MeTtoaudeckue pEKOMEHAALMU HE SBISIIOTCS HOPMATHBHBIM

JOKYMCHTOM.
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2. OcHOBHbBIE YJIEKTPOTEXHNUYECKUE MPUYNHBI MI0KAPOB
OT 3JIEKTPO00OPY10BAHMS

[ToxxapHasi 0e30MacHOCTh OOBEKTOB PA3IMYHOTO HA3HAYEHHUS, B TOM YHUCIIE
KWIbBIX M OOIIECTBEHHBIX 3JaHUW B 3HAYUTENIBHON CTENEHM OIpenemsieTcs
COCTOSTHUEM 3KCIUTyaTUPYEMOTI'O 3JIEKTPOOOOPYI0BAHUS U AJIEKTPOYCTAHOBOK.

3HaHHE TEXHUYECKHX IPUYMH IOXKAPOB OT 3IEKTPOYCTAHOBOK IO3BOJIAET
OpraHu30Bath 3QPEKTUBHYIO CUCTEMY MOKAPHO-TPOPHUIAKTUYECKUX MEPOTIPUSITHIA.

K mpuurHaM nokapoB 3JIEKTPOTEXHUUYECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMbIKaHUE;

- Ieperpy3Ka IEKTPUUYECKUX LEnel;

- 00JIBLIIOE NIEPEXOTHOE CONPOTUBIICHHUE;

- HCKpEHHUE;

- DJIEKTpUYECKas JIyra;

- IEpEeHaNpsKEHUE IEKTPUUECKOM CeTH.

Kpome Toro, Heo0OXOAMMO YUYUTBIBATH, UYTO MEPEHANPSKEHUE AIEKTPUUECKON
CeTH, 0OJIBIIOE MEPEXOJHOE CONPOTHBICHUE U IEpErpy3ka LENU MOKET INPUBECTU
K KOPOTKOMY 3aMBIKAHUIO, BO3HUKHOBEHHUIO 3JIEKTPUUYECKON Oyru, U HaoOOpoT,
KOPOTKOE€ 3aMbIKaHME MOXET TPUBECTH K TMEpPerpy3Ke dJIEKTPUUYECKON CeTH,
K UCKPEHMIO, 00pa30BaHUIO DJIEKTPUUECKON IYTH, K MEPEXOAY DJIEKTPUUIECKOIO TOKA
Ha METAJJIMYECKUE 3a3€MJICHHBIE KOHCTPYKIUU U T.A. [3].

To ectb, onHM aBapuilHbIE PEKUMBI, MOTYT MEpPEXOAUTh B JApyrue Oosee

OITaCHBIC OTHOCHUTCIIbHO BO3MOKHOCTHU BO3BHHUKHOBCHHA I10KAPOB.

Kopomkoe 3amvikanue

Cpean DOpuUYMH TOXKAapOB  JJIEKTPOTEXHUYECKOTO XapakTepa KOPOTKOE
3aMBIKAHUE SIBISIETCSI CAaMbIM PacHpOCTPAHEHHBIM, XOTS HEPEAKO OHO MOKET OBITh
U CIIEZICTBHEM KaKOM-THO0 APYroil aBapuiiHOM CUTYallUU B AIEKTPUUECKON LIEMH.

KopoTrkoe 3aMblkaHWe€ B 3JEKTPUYECKHX LEMSIX MOXKET BO3HUKHYTh
B pE3yJIbTaTe 3aMbIKaHUS MEXAy (Pa30BbIM U HYJIEBBIM MPOBOJHUKAMM, 3aMbIKAHUS
¢$ha30BOTO MPOBOAHUKA HA «3eMJTIO» [3].

WNHbIMU  CclOBaMM, KOPOTKOE 3aMBIKAHHE BO3HMKAET IIPU COCAUHEHUU
IIEKTPUYECKUX MPOBOJOB C HAPYIUIEHHOW H30JIALHEH, CONPUKOCHOBEHNUU MPOBOIOB

C MCTAJUIMYCCKUMHU 34a3CMJICHHBIMH KOHCTPYKIHAMU BILaHI/Iﬁ H COOPYKCHUU,
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NONaJaHUK Ha OrOJIEHHBIE NPOBOJA MOCTOPOHHHX METAJUIMYECKUX IPEAMETOB,
npoboe OOyrjaeHHOW WM HAPYIIEHHOM H3OJSAIUM  MPOBOJOB M JIPYTHX
AJIEKTPOYCTAHOBOYHBIX U3EIIUN.

[Tpu KOPOTKOM 3aMbIKAHUM MTHOBEHHO MHOT'OKPAaTHO YBEJIMUMBAETCS CUJIA TOKA
B LIENH, NPOUCXOIUT 3HAYUTENIBHOE BBIICIEHUE TEIUIa, 3HAUUTENbHO BO3pACTaeT
TEeMIEpaTypa TOKOMPOBOJAIIUX JKWJ, YTO MPUBOAUT K PACIUIABICHHUIO H3OJSIUH
AIIEKTPUYECKUX TPOBOJOB M Kabenel M €€ MOCIenyoleMy BOCIJIAMEHEHHIO.
KopoTkoe 3amplkaHMe, Kak IPaBHJIO, COMPOBOXKJIAETCS XJIOMNKOM, pPACILJIaBICHUEM
MeTajljja MPOBOJHUKOB M BBIOPOCOM pACKAJIEHHBIX YaCTUI[ U3 30HBI KOPOTKOTO
3aMBIKAaHUS C TOCIEAYIOUIMM BOCIITIAMEHEHUEM OKPYKAIOLIUX IPEIMETOB.

Haubonee pacmpocTpaHeHHblE NPUYUHBI, MO KOTOPHIM MOXKET MPOU3OUTU
KOPOTKOE 3aMbIKaHHE B KBAPTUPE, JOME, OOIIECTBEHHBIX 3IaHUAX — 3TO MOBPEKACHHUE
U30JISILIMH. [ToBpexnenue U30JIALIUN qare BCETO OPOUCXOAUT
B MecCTax, I/ie NMpoBoja mneperudarorcsa. Takke K MOBPEKICHUIO H30JSILIMM MOXKET
IPUBECTH NEPEKPYUMBAHUE IMPOBOJOB, CrMOaHUE IMPOBOJOB IOJ OCTPHIM YIJIOM,
MOBPEXKACHUE H30JSIUN TPOBOJOB TMpPH MPOBEACHUM PEMOHTHBIX paboT [4].
W3omsiiio MOTYT MOBPEAWTHh TPBI3YHbI WIM JIOMAlllHWE >XUBOTHbIE. Eimie oaHa
IPUYMHA KOPOTKUX 3aMbIKaHUM — IEPETPEB U, KaK CIEACTBUE, pa3pyLICHUE U30JIALUH.

VcTouHMKaMy 3aKMraHus. MOpU KOPOTKHX 3aMBIKAHUSX MOTYT SBIATHCA
packajeHHble (TOpsIlM€) 4YacTHLbl M Kalli MeTajla Ipd  paclllaBICHUU
B aBapUUHBIX peXUMax >KUJI TMPOBOJAOB (Kabenel) WM TMpPH pa3pylLICHUH

AIIEKTPOIIPUOOPOB.

Ilepezpy3ka 3nekmpuueckux cemeu

CoBpeMeHHbIE KBApTHUPBI U JIOMa HACHIIIEHbl MHOYKECTBOM JJIEKTPUUYECKUX
npubopoB. YacTtoil NpUUMHON BO3HUKHOBEHHUS TIOXKAPOB SBIAETCA IEeperpys3ka
AIEKTPOCETEN.

[Ieperpy3koii Ha3bIBAETCS TAKOE SABJIEHUE, IPU KOTOPOM B AIEKTPUUYECKON CETH
BO3HUKAIOT TOKOBBIE HATPY3KH, MIPEBBIIAIOIINE JIUTEIBHO JOITYCTUMBIE.

Hawnbonee yacToil mpuunHOMN, BBI3BIBAIOIIEH MTEPErPY3KY JICKTPUUECKUX LIeTIeH
B ’KWJIBIX U OOLIECTBEHHBIX 3AHUSX, SIBJISIETCS BKIIOYEHHUE B AJICKTPUUYECKYIO CETh HE
IPEeIyCMOTPEHHBIX PAacyeTOM MOULIHBIX MOTPEOUTENEH ANEKTPOIHEPTHH WU
BKJIIOYEHHE B OJHY PO3ETKY HECKOJBKO OBITOBBIX MPUOOPOB OOJBIIONW MOIIHOCTH

OJHOBPCMCHHO.
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B pesynbraTe mneperpy3kud MpoBOJIa HArpeBalOTCS, BBIAENSAETCS OO0JbIIOE
KOJIMYECTBO TEIIa, MOTYT IUIABUTHCS KUJIbI TPOBOJOB — ATO MOXKET CTaTh IPUUUHOMN

KOPOTKOI'O 3aMbIKaHHsI, BOSHUKAIOT UCKPBI U KAK CJIEJICTBHE MOXkap [5].

bonvuioe nepexoonoe conpomuenenue (nioxoi Konmakxm,)

bonpmioe mnepexolHOE COMPOTUBIEHHWE — 3TO CONPOTUBICHHUE YyYacTKa
AIIEKTPUUECKOM IIENTU B MECTE COETMHEHHUS OTIETbHBIX 3JIEMEHTOB (MECTa COCTUHEHMUSI
IPOBOJIOB, MOJCOCAMHEHUSI UX K DJIEKTPONPUEMHUKAM, KOHTAKTHBIM 3JIEMEHTAM U
T.Il.) B KOTOPBIX, MPHU HEMNPABUILHOM HUX HMCIOJHEHUHU, COMPOTUBIICHUE BBIIIE IO
CPaBHEHMIO C COMPOTUBJICHUEM DJICKTPUUYECKOM LIEMU /IO ITUX YYACTKOB M MOCJE HUX
[3].

Haubonee yacto Gosbliine nepexoAaHble COMPOTUBIECHUSI BOSHUKAIOT B MECTax
COEIMHEHMs MPOBOJIOB MEXAY COOOHM, KOrja BMECTO MaWKH, CBAPKU, OMPECCOBKU
WIM 32KUMOB MOJ| OONTHl MPUMEHSIOTCA CKPYTKHM HPOBOJOB (OCOOEHHO OIacHa
CKpyTKa MPOBOJIOB C aJTFOMUHUEBBIMU U MEIHBIMU KUJIaMH), B MECTAX MOJAKIIOUCHUS
MpPOBOJIOB K ammaparam 0e3 CHeNHalbHBIX 3aXUMOB W  HAKOHCYHUKOB,
B BBIKJIIOUATEIIAX, IITENCENbHBIX pa3bemMax (pO3eTKaX, BWIKAX) HAa KOHTAKTHBIX
AJIEMEHTAX MPU CHUXKEHUU MPUIaraéMbIX JUIsl BKIIOYEHUS YCUINH, HEAOBKIIOUCHHUS,
MOATOPaHUsI U T.N., B MECTaX KOHTAKTOB, BBIMOJIHEHHBIX C MOMOIIBIO PE3bOOBBIX
COEIMHEHHUU B AJIEKTPOOOOPYIOBAHUU, B KOTOPOM B Ipoliecce paboThl MPOU3OIILIO
ocJia0JeHre KOHTaKTa.

HemocpencTBeHHBIM MCTOYHUKOM 3)KUTAHUSI B OTOM CIIydae MOTYT OBITh:
AJIEMEHTHl JJIEKTPOYCTAHOBOK, HArpeThle JO BBICOKOM TEMIEpaTypbl TEILUIOM,
BBIJICJICHHBIM ~ DJIEKTPUYECKUM TOKOM B MecTe€ OOJBIIOTO  TEPEXOIHOTO
COTNPOTHUBIIEHUS;  DJIEKTPUUYECKUE  HUCKPbl WM  YacCTUIBl  PaCIUIaBICHHOTO
Y HaKaJCHHOrO0 METajljla, BO3HHUKAIOIIUE B MECTE «ILJIOXOT0» 3IIEKTPUUECKOTO
KOHTaKTa.

Kpome Toro, 60mbI10€ MEPEXOHOE COMPOTUBICHUE MOXKET OBITh MPUYUHON

BO3HUKHOBCHHA KOPOTKOI'O 3aMbIKAHUWA.

Hckpenue (0yzoeoii npoboit)

Uckpenne (myroBoil mnpoOoi) B AJIEKTPOYCTAaHOBKAX — 3TO BEChMa
pacnpoCTpaHEHHOE SIBJIEHHWE U MPOUCXOIUT KaK MPU HOPMAIbHOU pabOTe OTIAEIbHBIX
noTpeOuTeNnel AIEKTPUUYECKOM HHEpPruM, 4Yaile BCEro MnpubOpOB HMMEIOIIUX

KOJIJICKTOpHBIﬁ QJICKTPOABUTATCIIb IIPXU HCIUIOTHOM IPWICTAaHWMHW K HUM HICTOK, TAK
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U B aBapUilHOM pexuMe paboThl AJIEKTPONPUOOPOB, B MECTaX HEKAYECTBEHHOTO
MPUCOCIMHCHUS  TPOBOJAOB K  TOTPEOWTENSIM  DJIGKTPUYECKOW  DHEPIHH,
IpU  CONMPUKOCHOBEHHWU OTACIBHBIX Y4YAaCTKOB MPOBOJOB MEXIy CoO00N wiH
C 3a3€MJICHHBIMU KOHCTPYKUHSAMU U T.1. [3].

[Ipyu wuckpeHnn TPOUCXOAUT OOpa30BaHWE HWCTOYHUKOB  3aKUTAHUA,
00J1aTaloIMX SHEPrUeH U TeMIepaTypol JTOCTaTOYHBIX ISl BOCTUIAMEHEHUS] MHOTHX
rOPIOYMX BEIIECTB U MaTepUAJIOB.

HckpoBoil pa3psi MOKET 00pa3oBBIBATHCA MPH U3JIOME >KWJIBI KaOensl u3-3a
YCTAJIOCTH METaJlla, pa3pbiBa MPOBOJHUKA MPH YPE3MEPHOM DPACTSDKCHHHM Kabes,
100 TpU TOBPEKIECHUN JKUIbI TOCTOPOHHUM TMpeAMETOM. B moBpexa€HHOM xKue
BO3HHMKAET MAaJIbIii 3a30p, MPOOMBAEMBI PAOOYMM HAIMPSIKEHUEM, IMOATOMY TOK
M0 TaKOMY KaOelro MpoJI0KaeT MPOTeKaTh, U OCTAETCS OJIM30K K HOMUHAJIBLHOMY
3Ha4YeHUI0. B 3a30pe BO3ZHUKAET JTyTrOBOM pa3psii, COMPOBOXKIAFOIIUNCSI HHTCHCUBHBIM
BBIJICJICHUEM TEILIa, YTO MPUBOJIUT K JAJIbHEHIIIEMY pa3pyIICHHUIO U30JIAINHN Kabems U

€TI0 BO3TOpPAHUIO.

Inexkmpuueckan oyza

DnexTpuueckas ayra o0pasyercsi B pe3yjbTaTe YCTOWYUBOTO JIEKTPHUECKOTO
pa3psaa MEXIy ABYMS METAJUIMYECKUMH SJIEMEHTAMU DJIEKTPUYECKOM YCTAHOBKH,
MMEIOLIMMHU Pa3Hbl€ NOTEHIMAJbL. B 3JIEKTpUYECKON Ayre NpOUCXOAUT UHTEHCUBHAS
VMOHM3alMsl ra30BOro MPOMEXKYTKa, IUIAaBJIECHHWE U ropeHue meramia. Kpome Toro,
MPOUCXOMUT WHTECHCUBHOE pa3OphI3TMBAHUE PACIUIABICHHBIX YaCTHI[ MeTallia,
UMEIOINUX OOJIBIIION 3amac TETIOBOM JSHEPTUH, KOTOPBIC TMOMajas Ha TOPIOYHE
MaTepualibl, MOTYT 3aXeub HUX. OJJEKTpUYEecKass ayra HMEET OYEHb BBICOKYIO
temmnepatypy (1500-4000 °C) u MOKET BOCIIIAaMEHUTh MPAKTUYECKH OO0 roprounii
MaTepuall, CONPUKACASICh C HUM HENMOCPEACTBEHHO, a TAKXKE MOCPEACTBOM JIyUYUCTON
TEITIOTHI.

YcrolunBass — JJIGKTpUYECKAass Jyra HMHOTZAA  MOXET  BO3HUKAaTbh B
anekTponpoBoaax. IIpu 3nexkTpudyeckon ayre Mo HEnsM MpOoTEeKatoT TOKH KOPOTKOTO
3aMbIkanus. [loaTomy npu 06pa3oBaHUU PIEKTPUUECKON TYTU B aBAPUIHOM PEXHUME
B JJICKTPUYECKOMN IIeTIH BO3HUKAIOT BTOPHYHBIE (TOOOYHBIC) SBJICHMS, XapaKTEPHBIC
JUIS1 KOPOTKOTO 3aMbIKaHus. B ciyyasix, He Ipe1yCMOTPEHHBIX HOPMaJIbHBIM PEXUMOM
AKCIUTYaTallK AJIEKTPOYCTAHOBOK, BOSBHUKHOBEHHE AJIEKTPUUYECKOM JYTU Yallle BCETO

MIPOUCXOJUT MPU KOPOTKOM 3aMbIKaHUH [3].
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Ilepenanpasicenue 6 3nekmpuueckoii yenu

[lepenanpsikeHre MOXET BO3HUKATh: MPH KOPOTKUX 3aMbIKAHUSX; MpU
MOMAJJaHUN «BBICOKOTO» HANPSIKEHUS HAa HU3KOBOJBTHBIE CETHU; MPU TPO30BBIX
pa3psiiax; 3IeKTPOMarHUTHON MHIYKIUHU U JIP.

[losxapHasi OmacHOCTh MEpEHANpPsDKEHUs, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBUM, MOXET TMpPOSBIATHCA B  CIEAYIONIEM: MOBBIIIEHUH BEPOSTHOCTH
BO3HMKHOBEHHUSI KOPOTKOTO 3aMBIKaHUS; YBEIMYCHWHM TOKOBOM HAarpy3ku Ha
OTJENBHBIX YYaCTKaX »AJIEKTPUYECKOW IeMd M BO3MOXKHOCTH BO3HUKHOBEHHS
neperpy3Ku; MOBBIIIICHUH TETJIOBBIACICHUS B 3JIEKTPOHATPEBATEIbHBIX YCTPOMCTBAX;
MOBBILIICHUH BEPOSITHOCTH BO3HUKHOBEHUS aBaPUMHBIX PEXKUMOB B JIEKTPOIpUOOopax
[3].

Henpasunvnaa 3Ikcnayamayus, KOHCMPYKMUGHbIE  HEOOCMAMKU U
HeUCnpasHoCmu 31eKmpou30euil

[ToxxapHass ©e30maCHOCTb  AJNEKTPHUUECKUX MPUOOpPOB  HANpaBiIeHAa Ha
oOecrneyeHrne NMpakTUYeCKO HEBO3MOXKHOCTHU 3aropaHusi, Kak caMoro M3Aenus, Tak u
OKpY)KaloIllel ero cpeapl, 4YTO JOJDKHO 00ecrneyuBaTbCcsi  KOHCTPYKLHEH
aNeKTponpubOpa, BHIOOPOM  KOMIUICKTYIOIIMX HW3JAEIMA M MaTepuaioB C
TEMIEPATYPHBIMH XapaKTEPUCTUKAMH, COOTBETCTBYIOIIUMHU TEIJIOBOMY PEXKUMY
paboTsl. [Ipu 3TOM XapakTepuCTUKAMH MOKapOOE30MaCHOCTH SBJISIETCS COOTBETCTBUE
TEMIIepaTypbl Ha OCHOBHBIX JJIEMEHTAX 3JIEKTPUYECKOro Mpubopa IOIMyCTHMBIM
3HAa4YeHUSIM, KaK B paboyeM, TaK ¥ B aBAPUHHOM PEKUME €ro PadOTHI.

Bo3HUKHOBEHHE TMOXAapoB OT 3JIEKTPUUECKUX MPUOOPOB MOXKET OBITh
OoOyCIIOBIEHO:  KOHCTPYKTHBHBIMH  HEJOCTAaTKaMM,  HapylIIEHHUEM  IpaBHII
OKCIUTyaTallil; HEKAueCTBEHHBIM HHEProcHaOXeHHeM (pe3KUMH KOJeOaHUSIMHU
HANpsDKEHUST B DJIEKTPUYECKOHM CETH, YTO MOKET NPUBECTH K BO3HUKHOBEHHIO
aBapUIHBIX PEKUMOB).

OCHOBHBIMU MPUYMHAMH BOZHUKHOBEHHUS TIOKAPOB OT AJIEKTPUUECKUX U3ACTHI
ABIIAIOTCS: KOPOTKOE 3aMblKaHWE B MpHOOpax W IIHypax MNUTaHHs, OO0JbIIOe
NEPEXO0THOE CONMPOTUBIICHHE, TIEPETPY3Ka, UCKPEHUE, HAPYIIEHUE TETNIOBOTO PEXXUMa
paGoTel  snekTporpubopa  (YXYAIICHHBI  TEIUIOOTBOJ),  HEMOCPEACTBEHHOE
CONPUKOCHOBEHHE HArpPeThIX TMOBEPXHOCTEH 3JIEKTPONPUOOPOB C TOPIOUYUMHU
MaTepualaMH; BO3/JCHCTBHE  TEMJIOBOTO M3JIy4yeHUs mpubopa (Hampumep,
3NIEKTPOOOOrpeBaTeNsd) Ha TOpIOYME MaTepualibl; BBUJIET PACKAJICHHBIX YaCTHII,

00pa30BaBIIMXCS B Pe3yJIbTaTe aBapUHOTO pexkuma [3].
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3. Opranuszanusi NpOPUIAKTHKH MOKAPOB

3.1. O0mme mMoI0KEeHUs

C 1 wmapra 2023 r. BCTynWJIO B  CWJIYy  IIOCTAaHOBJICHUE
[IpaButenscTtBa Poccuiickoit denepanu ot 24 oktadps 2022 r. Ne 1885
«O  BHeceHMM  u3MeHeHMHM B IIpaBuiia  IPOTMBONOXKAPHOTO  peKHUMaA
B Poccuiickon denepanun».

[IyHkt 2 yKa3aHHbIX M3MEHEHHM BBOAUT B IIpaBuia mnpOTHBONOKAPHOTO
pexuma B Poccuiickoit @enepanuu (nanee — II1P) HoBblil myHKT 2.1 cieayromiero
conepkanus «PyKoBOIUTENb OpraHU3alMi OOECHeurBaeT HKCIUTyaTallUI0 3aHUi,
COOPYKEHHI B COOTBETCTBUHU ¢ TpeboBanusmu denepanpHoro 3akoHa « TexHUYecKuin
pernamMeHT o TpeOOBaHMSAX IMOXKapHOW Oe3omacHoCcTU» U (WJIM) TPOEKTHOU
JOKYMEHTALUN».

C 7 suBaps 2023 r. BcTynuiau B cwiy [IpaBuia TEXHUUECKOW SKCILTyaTallMU
AJIIEKTPOYCTAHOBOK TMOTpeOUTENel siekTpudeckon osHeprun (mamee — [ITDI),
yTBEpKJAEHHbIE mnpukazoM MunsHepro Poccum Ne 811 ot 12.08.2022
«O0 ytBepxkaeHun IlpaBuin TEXHUMYECKOW SKCIUTyaTalldd 3JEKTPOYCTaHOBOK
noTpeduTesnei 3JIeKTPUIECKON SHEPTUN.

B cootrBerctBum ¢ nyHktom 3 IITD TexHuyeckas 3KCIUTyaTalus
IIEKTPOYCTAHOBOK ~ BKJIKOYA€T, B TOM YHCJIE€, HX PEMOHT MU TEXHUYECKOE
o0cmy>)KUBaHUE.

B cootBerctBum ¢ nyHkroM 7 IITO, mpu skcmutyaTanuu 31€KTPOYCTAHOBOK
NOTpeOUTENb TaKXKE JIOJDKEH OOECHEYHTh: COJEPKAHHME BJIEKTPOYCTAaHOBOK B
UCIIPAaBHOM COCTOSIHUU U UX O€30MaCHYI0 IKCILTyaTallio; MPOBEACHUE TEXHUUECKOTO
0o0CITy’>)KMBaHUSI U PEMOHTA AJIEKTPOYCTAHOBOK B IEJISIX MOJACP>KAHUS HCHPABHOIO
COCTOSIHMSI W 0O€30MacHOM  HBKCIUTyaTallud  DJIEKTPOYCTAHOBOK;  HajM4He,
UCIIOJB30BAaHUE W TMOJAEPKAHUE B  AKTyaJlbHOM COCTOSSHUM TEXHHYECKOMN
JOKYMEHTAIlMU, HEOOXOIMMOM JIJIs KCILTyaTallly JIEKTPOYCTAaHOBOK.

B cootBerctBun ¢ nyHktoM 8 I[ITO nns HemocpencTBEHHOIO BBIITOJHEHUS
00s13aHHOCTE MO OpraHM3alMU HKCIUTyaTallld 3JEKTPOYCTaHOBOK PYKOBOJIUTEIND
noTpeOutenss (32 HWCKIIOYEHHWEM  WHAUBUAYAIbHBIX  MPEANpPUHUMATEICH

n Cl)I/IBI/I‘-IeCKI/IX JII/II_I) OpraHU3alMOHHO-PACTIOPAAUTCIIbHBIM JOKYMCHTOM HA3HAYACT U3
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yycia  aJAMHHUCTPATUBHO-TEXHUYECKOTO  TEpPCOHalla  MOTpeOuTens  JuIo,
Ha KOTOPOE BO3JIOXKEHBI 0053aHHOCTH IO OpTraHU3alK TPOBEACHUS BCEX BUOB padoOT
B 3JICKTPOYCTaHOBKAX MOTPeOUTENA (Janee — OTBETCTBEHHBIN 3a AJIEKTPOXO3AKCTBO),
U ero 3aMmectuTens. B ciiydae eciu moTpeOuTeNb, OCYIIECTBISIONUN SKCILTyaTaluio
3IIEKTPOYCTAaHOBKH, SABIIACTCSA VHANBUAYaIbHBIM npeInpUHUMATENIEM,
00s13aHHOCTh M0 OPTraHU3alMN HKCIUTyaTallil AJIEKTPOYCTAHOBOK, OpTaHU3AlUU
IPOBEJCHUS BCEX BUAOB padOT B 3JIEKTPOYCTAHOBKAX BO3JIAraeTcsi HEMOCPEICTBEHHO
Ha TAKOT'0 MHIUBUYAILHOTO MPEANPUHUMATEIIS.

VYuutsiBas TpeboBanus nyHkra 8 [1T3, opranuzanuio npodunakTUKU OKapOB
OT DJKCIUTyaTUPYEMOTO 3JIEKTPOOOOPYAOBaHUS PEKOMEHIIYETCS BO3JIOXKHUTh Ha
OTBETCTBEHHOTO 3a 3JIEKTPOXO3SHUCTBO MM HA MHIUBUYAILHOTO MPEITPUHIUMATENS,
HEIMOCPEJICTBEHHO 3KCIUTYaTUPYIOIIETO IEKTPOYCTAHOBKH, a A1 (GU3UUECKUX JIUI] —
HEIMOCPEJICTBEHHO Ha (PU3UUECKOE JIUI0, IKCIUTYaTUPYIOIIEE 3IEKTPOYCTAHOBKH.

B cootBercTBru ¢ myHKTOM 9 IITD Ha OTBETCTBEHHOTO 3a 3IEKTPOXO3AKUCTBO
JOJKHBI OBITH BO3JIOKEHBI MOJHOMOYHMS MO OpPraHU3alud pa3padOTKH U BEACHUIO
JOKYMEHTAllud 10 BOMpPOCAaM OpraHMU3allMd SKCIUTyaTallid 3JIEKTPOYCTAaHOBOK
U ee mepecMoTpy (akTyanus3anuu); OOECMEYSHUIO BBITIOJHEHUS pPEMOHTA W
TEXHUYECKOTO OOCITYyKHUBAHUS 3JIEKTPOYCTAHOBOK.

B cootBerctBUM ¢ myHkTtoMm 14 IITO, nmotpedurtens NOKEH OpraHU30BaTh U
OCYUIECTBJISITh KOHTPOJIb COCTOSIHHSI €0 3JIEKTPOYCTAHOBOK, OCHOBAaHHBIM, B TOM
Yuclie, Ha pe3yJibTaTax OCMOTPOB. BhISBIEHHbIE 110 pe3ybTaTaM KOHTPOJIS 1€(PEKThI
000pyI0BaHUs, YCTPOIMCTB 3JIEKTPOYCTAHOBOK JOJKHBI (PUKCUPOBATHCSA B JKypHase
ne(eKTOB ¢ ONpeIeTIEHUEM OTBETCTBEHHBIX 32 YCTPAHEHHE JIUI] U CPOKOB YCTPAHEHMUS
nedexToB.

B cootBerctBun ¢ mynktom 23 IITD mnoTtpebutens nokKeH 0OECHEUUTH
IpOBEJCHNE TEXHUUECKOTO OOCIY)XKHBaHHSI U PEMOHTOB 00OPYJOBaHMS U yCTPOUCTB
IEKTPOYCTAaHOBOK.  OObEeM  TEXHHYECKOTO  OOCIY)XMBaHUA U  IUIAHOBO-
OpeayNnpeaUTEeNbHBIX  PEMOHTOB  3JEKTPOYCTAHOBOK  JOJDKEH  OMPEIENATHCS
HEOOXOMMOCTHIO TIOIEPKAHUSI UCTPABHOCTA M obecredeHuss 6e30macHoi paboThI

9JICKTPOYCTAaHOBOK.
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B coorBerctBun ¢ mnynktom 27 IITD y mnoTtpebutenss B OTHOIICHUHU
IKCILTYaTUPYEMBIX MM 3JIEKTPOYCTAHOBOK JIOJKHA OBITh B HAJIWYUM CIEAYIOIAs
TEXHUYECKasl JOKyMEHTAITH:

CXEMBI JJICKTPUUECKUX COCTMHEHUN M TEXHOJIOTHUYECKUX CHUCTEM, B TOM UYHUCIIE
HOPMAaJIbHbIE (BPEMEHHBIE HOPMAJbHBIE) CXEMBI JJICKTPHUECKUX COCIMHCHHM
AIIEKTPOYCTAHOBOK MOTPEOUTENS;

KYpHQJIBI ydeTa »3JEKTPOOOOpYAOBAaHHA C TMEPEUYUCICHHEM OCHOBHOTO
AJIEKTPOOOOPYIOBaHUS W C YKa3aHMEM €ro TEeXHUYECKHX JaHHbIX, a TaKxKe
MPUCBOEHHBIX €My MHBEHTAPHBIX HOMEPOB.

B cootBerctBuu ¢ nmynkrom 30 IITD, Bce u3amMeHeHUs! B 3JIEKTPOYCTAHOBKAX,
BBINIOJIHEHHBIE B IMPOLIECCE AKCILTyaTalMK, JOJKHBI OTPAXAThCS Ha AIEKTPUUYECKUX
(TEXHOJIOTMYECKUX, MCIOJHUTEIbHBIX) CXEeMax MW YepTekax 3a [MOAMHUCHIO
OTBETCTBEHHOTO 32 AJIEKTPOXO03MUCTBO C YKa3aHUEM €ro JOJKHOCTH U JaThl BHECEHUS
WU3MEHEHHSI.

Ha ocnoBanum nynkta 31 IITO  cooTBercTBHE  3IEKTPUYECKHX
(TEXHOJIOTHYECKUX) CXeM ("epTexeil) (HaKTHIECKUM SKCIUTYyaTallMOHHBIM JOJIKHO
IPOBEPATHCS OTBETCTBEHHBIM 3a 3JIEKTPOXO35MCTBO HE pEXe OJHOro pasa B 3 roaa
C OTMETKOM Ha HHUX O JaTe TMPOBEPKH, YAOCTOBEPEHHON €ro MOJIHUCHIO.
[Ipy HECOOTBETCTBUU DJIEKTPUUYECKUX (TEXHOJOTUYECKHX) cXeM (uepTexeit)
(aKTHYEeCKUM HKCILTYyaTallMOHHBIM OTBETCTBEHHBIM 32 3JIEKTPOXO3SIMCTBO JIOJKEH
OBITH OOECIIeUeH nepecMoTp (aKTyalu3alus) yKa3aHHbIX CXeM (YepTexkei ).

ITynkt 8 u3menenuid B IIIIP BBOAUT B Hero HOBBIM MyHKT 17.1 ciepyromiero
conepxanusi: «PykoBoguTenb opraHuzanuu 0O€CleYMBAaET BEJACHHE U BHECEHHE
uHQopMalU B OKypHaJI OKCIUTyaTallud CHCTEM MPOTHUBOIOKAPHOM 3alllUTHI.
JlonyckaeTcsi BeieHUE KypHaja 3KCIUTyaTalldd CUCTEM MPOTHUBOMOKAPHOW 3aIUTHI
B 3JIEKTPOHHOM BHJIE.

dopma BeleHUS KypHaja dKCIUTyaTalldd CUCTEM MPOTUBOMOKAPHOM 3alUTHI
OTIPEIETISETCS PYKOBOIUTEIIEM O0OBEKTA 3aIIUTHD).

C umenpio obecrieueHus Oe3aBapuilHON pabOThl  3JIEKTPOOOOPYAOBAHUS
OTBETCTBEHHOMY 3a 3JIEKTPOXO3SHUCTBO Ha OOBEKTE 3allUThl PEKOMEHAYETCS BECTH

KYypHaJ, B KOTOPOM YKAa3bIBAKOTCA:
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[EepeYeHb KOHTPOJIUPYEMOTO IEKTPOOOOPYIOBAHNUS;

JaTa MPOBEPKU COCTOSIHUS MOKApPHOM 0€30I1aCHOCTH IEKTPOOOOPYI0BaHUS;

pe3yNbTaThl MPOBEPKH COCTOSIHUSI €r0 MOXKApHOH OE30MacHOCTH, WU3MEHEHHS
COCTOSTHUSI TOXapHOM O€30MacHOCTH AJIEKTPOOOOPYIOBAaHUS IO CPABHEHHIO C
pe3yabTaTaMH MpeAbIAYIIeH MPOBEPKH;

NPENNPUHITHIE MEPbl MO TOBBIIICHUIO YPOBHS MOXAapHOM Oe30MmacHoCTH
(mpoduitakTUYECKHE MEPONPUATHS, TEXHUIECKOE 00CTy>KMBaHNE, PEMOHT, 3aMEHA).

dopma BEJCHMUSI KypHana npoUIaKTUIECKUX OCMOTpOB
3JIEKTPOOOOPYIOBAHUS OIPENEISAETCSl PyKOBOAUTENEM OOBEKTa 3auluThl. BeneHue
KypHaja  HNPOPUIAKTUYECKUX  OCMOTPOB  DJEKTPOOOOPYAOBAHHUS ~ MOXKET
OCYILIECTBIISATHCS B DJIIEKTPOHHOM BUJIE.

OTBETCTBEHHOMY PEKOMEHIYETCS COCTaBUTh TIpaduk NpodUIaKTUIECKUX
OCMOTPOB IEKTPOOOOPYIOBAHMUSL.

[leproanaHOCTb MIPOBECHUS npoUIAKTHIECKIX oOcrenoBaHuit
PEKOMEHJIyeTCsl YCTAaHOBUTh B 3aBUCHUMOCTH OT COCTOSIHUS OOBEKTa U CTENECHH
OTBETCTBEHHOCTH, HO HE pexe 1 pasa B roJ.

PekoMeHnayeTrcsi MpoBOAUTH BHEIUIAHOBOE NPO(UIAKTHUYECKOE 0OCIeOBaHNE
OTJICIbHBIX JJIEMEHTOB 3JEKTPOOOOPYAOBAaHUSA TMOCHE KaXIOr0 HUX PEMOHTa WU
3aMEHBI.

Pe3ynbraThl BHENJIAHOBOIO OOCJIEAOBAHUS 3aHOCSITCS B JKypHal C yKa3aHHUEM
IPUYUHBI 00CIIE0BaHUS.

PekoMenayercss mepen MPOBENEHUEM OYEPEIHOTO WM  BHEIIAHOBOTO
o0cieoBaHUsl O3HAKOMUTBCS C JaHHBIMU MPEABLAYIIEro oO0CienoBaHUs. ITO
IO3BOJIUT MPOCIEANTh TUHAMUKY MOKapHOW 0€30IaCHOCTH 3J1EKTPOOOOPYAOBaHUS U
CBOEBPEMEHHO MPEAOTBPATUTD M0XKAPOOMACHYIO CUTYAIIHIO.

B cootBercTBuu ¢ mynkrom 37 [ITD morpedurenem TOKHBI OBITH COCTABIEHBI
U YTBEPKICHBI PYKOBOJIUTENIEM HJIM UHBIM YIIOJHOMOYEHHBIM JHUIIOM MOTPEOUTENS -
IOPUIMYECKOTO Jnla (MOTpeOuTeNneM - MHAUBHUIYATbHBIM MPEANPUHUMATEIEM WIIH
bu3decKuM JHIIOM) TpaduKd OCMOTPOB W 0OXO0JOB 00OPYIOBaHUS, 3IaHHIA

U COOPY>KE€HUI 3JIEKTPOYCTAaHOBOK MOTPEOUTES.
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HemnocpenctBeHHO — mpodUIAKTUUECKHIT  OCMOTp  3JEKTPOOOOpYAOBaHUS
IPOBOJUT KBAIM(PUIMPOBAHHBIA CIEUUATUCT OOCTYKMBAIOLIEH OpraHU3alMNU
COBMECTHO C OTBETCTBEHHBIM 32 JIEKTPOXO3SICTBO HA OOBEKTE.

Bce onepamuu ¢ amekTpoo0opyoBaHuEM (MOHTAX amimapaToB dJIEKTPUIECKON
3alUTHI, TEPMOWHIUKATOPOB, TEPMOCUCTEM, MPOPUIAKTHUECKOE OOCTyKUBaHUE,
PEMOHT, 3aMe€Ha) JOJDKHBI MPOBOJIUTH  KBATH(HUIIMPOBAHHBIC  CIICIIMAIIACTHI

00CITyKUBAIOLIEH OpraHu3allu.

3.2. lIpopunakruyeckue MeponpusiTust

K npodunaktuueckum MeEpONpUsATUSAM MO MPEAYNPEKICHUIO I0KapoB
OT AJIEKTPOOOOPYIOBAHUS KUIIBIX U OOILIECTBEHHBIX 3[JaHUM CIEAYET OTHECTH:

- IEPUOJUYECKUI KOHTPOJb COCTOSIHUSI M pabOTOCIOCOOHOCTH ammapaToB
3AIIMTHI DJIEKTPUYECKOMN CETH;

- IPUMEHEHNUE TEPMOUHINKATOPOB U NEPUOAUYECKUN KOHTPOJIb UX COCTOSIHUS;

- IPUMEHEHHUE TEPMOCHUCTEM;

- IEPUOIUYECKOE IIPOBEJICHHE TEIUIOBU3NOHHOMN JUArHOCTUKH
IKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYAOBAHNUS;

- KOHTPOJIb COCTOSIHUS UCIIOJIb3YEMBIX 3JIEKTPONIPUOOPOB, IJIEKTPOIPOBOAKU U
IEKTPOYCTAHOBOYHBIX U3JCIINN.

Ilpumenenue mepmounHoOuKamopos

Ilepen  mepBMYHOM  YCTaHOBKOW  TEPMOMHIMKATOPOB  HAa  DJIEMEHTHI
3JIEKTPOOOOPY10BAHMUS HEO0XO0UMO COOCTBEHHUKY IIEKTPOYCTAaHOBKH
WIM  OKCIUIyaTUPYIOLIEH  OpraHMs3alMM  pa3paboTaTb  NPOEKT  MOHTaXa
TEPMOMHINKATOPOB C YKa3aHUEM TOYEK UX MOHTAXa U TUIIOB.

IIpoekT MOHTaka TEPMOMHAUKATOPOB PEKOMEHIYETCS BKJIKOYUTH B NEPEUYECHD
OCHOBHOM TEXHUYECKOW TOKYMEHTALMH 3aIIUIIAEMOMN JIEKTPOYCTAHOBKH.

IIpoekt MOHTaxa TEPMOMHAMKATOPOB CTAHOBUTCA YACTbIO IPOEKTHOM
nokymeHTauuu. B coorBercTBun ¢ nmyHktoM 2.1 TIIIP, BBEA€HHBIM TOCTAHOBJIEHHEM

[IpaButennctBa Poccuiickoit ®deneparuu ot 24 okTsa6ps 2022 roma Ne 1885,
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HKCIUTyaTalUIO 3JaHUM B COOTBETCTBUU C TPEOOBAHUSMH IIPOEKTHON TOKYMEHTALUU
o0ecrieunBaeT pyKOBOAUTEIb OPTaHU3ALHH.

[Ipu mocnenyromeM MPOBEIEHUHM  PEMOHTHBIX paboOT C  3aMeHOU
TEPMOMHANKATOPOB HEOOXOAWMO OCYIIECTBISTH B COOTBETCTBHM C TPEOOBaHHIMH,
pa3paboTaHHOIO MPOEKTa MOHTAXA.

VY cTaHOBKY TEPMOMHIMKATOPOB JOJIKEH POU3BOINUTH IEPCOHAN, JOMYIEHHbII
K paboTe B JEHUCTBYIOIIMX 3JEKTPOYCTAaHOBKAX, UMEIOIIMA HEOOXOAUMbIE 3HAHUS U
HAaBBIKM MOHTaKa TEPMOUHNKATOPOB.

MoHTa)X TEpMOMHAMKATOPOB, CIEAYyEeT MPOU3BOAUTH HAa OTKIIOUYEHHOM
3JIEKTPOOOOPYI0BAaHUM (HAIPUMED, BBIBEJJIEHHOM B PEMOHT, ITPH NIEPUOJUIECKOM HIIH
BHEIUIAHOBOM TEXHUYECKOM OOCIy)XMBaHUM U T.1.) ¢ coOmoaeHuem Ilpasuin
10 OXPAHE TPYJa IIPH SKCIUIYyaTalluH dJIEKTPOYCTAHOBOK.

TepMonHIMKATOPBI, IPEUMYIIECTBEHHO, CIEAYeT pa3MeIlaTbh Ha KOHTAKTHBIX
COEIMHEHMSIX U KOHTAaKTaX pacnpeleIUuTENbHbIX YCTPOICTB; JOIMYCTUMO pa3MELICHUE
Ha KOpIIycaXx HEKOTOpPOTo JJEKTPOOOOPYJOBaHMS, a TakKe€ HWHBIX JJIEMEHTaxX
JIIEKTPOYCTAHOBOK.

TepMmonnaukaTopsl HEOOXOAUMO pa3MeIIaTh Tak, YTOObl OHM OBLTH XOPOIIO
BUJHBl TPU BU3YyaJJbHOM KOHTPOJIE COCTOSHHS TOXapHOH 0e30MmacHOCTH
3JIEKTPOOOOPYI0OBaHUS,, B YAaCTHOCTH, TEPMOMHAMKATOPHBIE HAKIECHKU ClexyeT
pa3MeniaTb TakuM 00pa3oM, 4TOOBbl TEPMOMHIUKATOPHBIE METKH TEMIEPATYpPHOIl
MIKanbl ObUIM XOpOLIO BMJHBI MpPU MPOBEACHUHM BU3YaJIbHOIO OCMOTpA
3JIEKTPOOOOPYIOBAHMUSL.

[Ipu pa3MemieHMM TEPMOMHIMKATOPOB  CieayeT u30erarb  KOHTAaKTa
UX TOBEPXHOCTU C D3JEMEHTAMM, KOTOPbIE CIIOCOOHBI BBI3BaTh UX IOBPEKICHHE
B PE3YJIbTATE MEXaHUYECKOIO BO3/IEHCTBUS.

[lepen MOHTa)KOM TEPMOHHINKATOPHBIX HAKJIEEK, HEOOXOIUMO MPOU3BECTH UX
BHEIIIHUM OCMOTP Ha NPEAMET OTCYTCTBUSA MOBPEXKIACHUM. TEpMOMHIAMKATOPHBIE
METKH TEMIIEpaTypHOM IIKaJIbl HAKJIEHKH HE JOJDKHBI UMETh OTMETOK JOCTHIKEHHS
Ha3HAYCHHBIX TeMIIepaTyp (He JOJDKHO OBITh M3MEHEHHUS LBETA METOK).

HaneceHne TepMOMHIMKATOPOB HEOOXOAUMO IPOU3BOIUTH B COOTBETCTBUU

C MHCTPYKIIMEH MO KCILTyaTallii TePMOMHINKATOPA.
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B mporiecce MOHTaxa He JOMYyCKaeTCs:

- MEXaHMYECKOe TTOBPEXKICHNE TEPMOUHINKATOPHON HAKIICHKH;

- HAHECCHHE TEPMOMHIUKATOPOB HA DJIJIEMEHTHI 3JIEKTPOOOOPYAOBaHMUS,
HAXOJISAIIUECS IO/ HAMIPSHKEHUEM;

- pa3MelIeHne  TEPMOWHIUKATOPOB B HEMOCPEACTBEHHOW  OJIM30CTH
OT HarpeBaTeIbHBIX TPHUOOPOB.

B kypHane ykas3pIBaeTCsi MECTO HAHECEHUS TEPMOWHIUKATOpa, Tpenes
cpabaThIBaHUs, UCXOIHOE COCTOsSIHUE (I[BET, TPaayHpOBKa W T.II.), JaTa HAHECCHMS,
CPOK MCIOJIb30BaHUS WM ATy 3aMEHBI.

CocTosiHEE TEPMOWHAMKATOPOB CIEAYET TNPOBEPATh IyTEM BU3YAJIBHOTO
OCMOTpA JIEKTPOOOOPYIOBAHHS C COOMIOACHNEM TPEOOBaHUI MPaBUII OXPAHbI TPyAa
(B TIepHO/] BBITIOJHEHUS IJIAHOBBIX, BHETUIAHOBBIX OCMOTPOB, B TIEPHO]I BHITIOTHSHUS
PEMOHTHBIX paboT).

[TepnoanaHOCTH ocMoTpa 3NIEKTPOOOOPYIOBAHMS, 3aIUIIIEHHOTO
TEPMOWHIUKATOPAMHU,  YCTAHABIMBACTCA  OPTaHU3AIMOHHO-PACTIOPSIUTEIHLHBIM
JOKyMEHTOM  COOCTBEHHHMKA  JJIEKTPOYCTAHOBKM  WJIM  OKCIUTyaTUPYIOIICH
OpraHu3aluei.

[Ipu mpoBeneHNU BU3YaIbHOTO OCMOTpPa 0CO00O€ BHHMAHHE CIEAYET YIEIATh
OTCYTCTBHIO MEXaHUYECKHX MMOBPEXKICHUN TEPMOUHINKATOPOB, UX OTKJICUBAHUIO WU
OTCIIaNBaHUIO, CpadaTHIBAHUIO TEPMOMHANKATOPHBIX METOK.

OcHoBaHMeM I BBIBOJIa OOOpPYAOBaHWS B PEMOHT SIBJISCTCS TPEBBIIIICHHUE
TEMIIEPATYPHI STIEMEHTOB AJIEKTPOOOOPYIOBAHUSI.

[IpodunakTuyeckue MeponpuaTHs MPEACTaBICHBI B TA0IUIIE 3.
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Konumpons cocmoanun cucmemuol 3a3emnenus

B mpouecce skciulyatanyu 3J€KTPOYCTAaHOBOK BO3MOXKHO BO3HHKHOBEHUE
HEHUCNPABHOCTEN U ABAPUMHBIX CUTyalUd, IPUBOASIIMX K TOKOBBIM yTeukaM. B aTton
CBA3HU, B KAXKJOM JIOME JOJDKHBI BBIIOJIHATHCS 3AIUUTHBIE MEPONPUATHSA, OAHUM W3
KOTOPBIX SIBISETCA KOHTYp 3a3emiieHus. OH oOecreyuBaeT 3alluTy JIOAEH OT
HOPaXXEHUsI DJIEKTPOTOKOM, a IPUOOPHI U 000PYIOBAHUE OT MEPENAF0B HAMPSIKEHHUS.
KoHTyp 3a3emiieHMs, MOXET YCTAHABIMBATHCS OTACIBHO WJIM COBMECTHO C
YCTPOMCTBAMM 3aIIATHOTO OTKIIOYEeHMS. KOHTyp 3a3emileHUMsT MOHTHPYETCA B
cootsercTBuHM C [IYD.

B cootBerctBum ¢ I1YD niis neneid opraHu3alnyd KOHTYpa 3a3€MJICHUS MOKHO
BOCITIOJIB30BaTbCSl €CTECTBEHHBIMU 3a3€MIIMTEISIMU, HAIPUMED, PaCIOJIOKECHHBIMU
PSIOM METAJUTUYECKUMH U 7KeNIe300€TOHHBIMUA KOHCTPYKUMAMHU. BombIias yacte ux
IIOBEPXHOCTU JOJDKHA KOHTAaKTHpOBaTb € TIpyHTOM. B cBorw ouepens, IIYD
YCTaHaBIMBAET, YTO M3JACTUS U3 KEJIe300€TOHA, HAXOMASAIIUECS MOJ HamlpsyKEHUEM,
TpyOOIIPOBOBI AJII TPAHCHOPTUPOBKH TOPHOYMX BEIIECTB, TPYObl KaHAIW3aLUU U
OTOIUIEHUS HE MOT'YT IIPUMEHATHCS B KOHTYPE 3a3€MJIICHHUS.

3anpeliaercs YCTaHABIMBATH 3a3€MJICHHME B KAaMEHHUCTBIX WA CKaJbHBIX
IPYHTax, TOCKOJbKY OHHU SBJIIOTCS NPOBOJHUKAMHU TOKAa W 00JaAar0T HU3KUM
COIIPOTHUBJICHUEM.

HckyccTBEHHBIE 3a3€MIIUTENN MPEACTABIISAIOT COOOM CUCTEMY METANIMYECKUX
KOHCTPYKLUH, pa3MEIIEHHBIX B 3eMJI€, Ha OTMPEACIICHHBIX PACCTOSHUIX MEXIY COO0i
Y HE3HAUYUTEIBbHOM yaJIE€HUH OT OOBEKTA 3aIUTHI.

JInst M3rOTOBJIEHUS MCKYCCTBEHHBIX 3a3€MIIMTENIEN NPUMEHSIOTCS: KPYTJIbIE
OPYTKH, TpyObl pPA3HOrO CEYEHUsT M Yrojku. B HOPMAaTUBHBIX JOKyMEHTax
ONPENEISIETC MUHUMAJIBHO JOIYCTUMOE CEYEHHE 3a3€MIIMTENIEN, KOTOPOE JOJIKHO
YUUTBIBaTbCSI MpU BbIOOpEe MarepuasioB. Tak, s HpyTa, OLUMHKOBAHHOTO 3TOT
mapaMerTp COCTABIsET 6 MM?, JUIsl TIPyTa U3 0OBIYHOTO YEpHOro Metamia — 10 MM?, a
JUISL IPSAMOYTOJILHOTO TIpoKaTta — 48 Mm?. CTEHKH TPYO MM TIOJIKH CTAILHbIX IIPOKATOB
BbIOMPAIOTCS C MUHUMAJIbHOW TOJILMHON 4 MM.

3a0uThIe AJEKTPOABI COCTUHAIOTCA MEXAY CO00i TOHKOM CTaJIbHOM MOJI0COi,

TOJIIMHOU HE MeHee 4 MM.
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3ampeniaercd HUCHOJIB30BaTh B KayeCTBE 3a3eMJIIONIMX MPOBOJAHUKOB U
3a3eMiIuTeNe NpouIbHYI0 apMaTypy. DTO CBSI3aHO C KaJEHBIM HapY>KHBIM CJIOEM,
UMEIOLIMMCST BO BCEX WM3AENUAX JTOoro Tuma. B pesynpraTe, Hapylaercs
pacrpenielieHre TOKa IO CEYEHHUIO, a MPOIecC OKUCIEHUS MPOMCXOIUT HAMHOTO
osICcTpEE.

CoenuHenue feTaneil M3 MpoKaTa YEpHOrO MeTajla OCYIIECTBISETCS
¢ moMoIpio cBapku. CTanbHas Mojioca MPUBApPUBAETCS K KOHIAM 3a0UTHIX B 3€MITIO
anektponoB. He  nmomyckaercs — MCHonb30BaHUE — OONTOBBIX — COENMHEHUH,
T.K. OHU OBICTPO OKHCISIOTCS. B pesynbraTe, KOHTAKT TepsieTcs, M 3a3eMIISIOLIUI
KOHTYp HauumHaeT padotath HedpdekTuBHO. [Io OKOHYaHMM BCeX CBApOYHBIX PadOT
MecTa CBapKu 00pabaThIBalOTCA CIIEHUAIbHBIMUA AHTUKOPPO3UUHBIMU cOocTaBaMu. s
ATHX IIeJIeN HENb3s UCTIOIb30BaTh KPACKy, MOCKOJIbKY OHA HAPYIIAET CBSI3b METaIa C
3eMJIei U cucTeMa 3a3eMiieHus He OyeT paboTaThb.

Henb3s mpou3BOIUTH OKpAcKy 3a3eMIIMTENEH WM HAHOCUTh Ha HHUX Jpyrue
HOKPBITHUS, CIIOCOOCTBYIOUINE CHMKEHUIO MPOoBOAMMOCTH. ONHAKO MO JEeHCTBHEM
KOPpO3UHU TOJIIMHA CTAJBHBIX JeTajeil mocTeneHHo cHibkaercs. [loaTomy ceuenue
AIIEKTPOJIa MTOAOUPACTCS C OTIPEICTICHHBIM 3amacoM. TakuM 00pa3om, o0ecreunBaeTCs
JOCTAaTOYHO MPOJOJDKUTENbHAS SKCILTyaTaIisl KOHTYpa 3a3€MIICHUSL.

Eciu koHTyp 3a3emiyieHust JOMa COEOUHSETCS C  KOHCTPYKIIHMSIMH,
PAacIoNIOKEHHBIMU B YCJIOBHUSAX arpecCUBHON CPebl, OHU JOJDKHBI OBITh 3aIIUIICHBI
CHEIHAIbHBIM TOKPBHITHEM.

CymecTByIOT HAOOPHI 3a3eMITUTENEH 3aBOJCKOTO N3TOTOBIICHUS, COCTOSIIIUE U3
IEJIbHOTSHYTHIX ITHIPEH, MOKPBITHIX MEIBIO.

Bce 3azemusroniue npoBOJAHUKY TOIKITIOUAIOTCS K €IMHON LIMHE 3a3eMJICHUS,
ucnojp3yemMoi ans kommyTanuu. Cama MIMHA SBISETCS OJAHMM U3 3JIEMEHTOB
pacnpeneauTeIbHOTO IUTA U 3aKPeIIseTCS HEMOCPEICTBEHHO Ha €T0 CTEHKE.

JUi1st HOJTHOM TapaHTUU PEKOMEHIYETCsl BBI3bIBATH CIEIIMAIMCTOB, OHU JIOJIKHBI
COCTaBUTDH aKT MPOBEepKH. OTBETCTBEHHOCTH 32 BBIIIOJIHEHHBIE PA0OTHI HECET TOJIBKO
UCTIOJTHUTEIb.

BBITOBBIMU AIIEKTPOU3MEPUTETBHBIMU MIPUOOpaMH 3aMepUTh 3HPEKTUBHOCTD
3a3eMJICHHST HEBO3MOXHO, HAaJ0 HMMETh COBPEMEHHBIE 3JICKTPOHHBIC YCTPOWCTBA,

TCXHUYCCKHUC BO3MOKHOCTHU KOTOPBIX JAOT BO3MOKHOCTD 3aMCPATH TAKUC JIAHHBIC.
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J1J1s 9aCTHBIX JOMOB CONPOTUBIIEHUE TOKA HE MOKET MpeBbIIaTh 4 OM.

[IpaBuna TEXHUYECKOM OHKCIUTyaTallMM »3JIEKTPOYCTAaHOBOK IOTpeOUTENEH,
yrBepxkaeHHble [Ipukazom Munsnepro Poccum ot 13.01.2003 Ne 6 ycTtaHaBIMBarOT
clefyrone TpeOoBaHus K 3a3eMJISIFOIINM YCTPOMCTBAM U UX MPO(UTAKTHKE:

- 3a3eMJIIONIME YCTPOMCTBA JIOJKHBI COOTBETCTBOBaTh TPEOOBAaHUSAM
TOCYJapCTBEHHBIX ~ CTaHIAPTOB, MpaBWJI  yCTPOHCTBA  3JEKTPOYCTAHOBOK,
CTPOUTENbHBIX HOPM M MPAaBUJ U APYTUX HOPMATHUBHO-TEXHHYECKHUX IOKYMEHTOB,
oOecrneunBaTh ycIoBHUs 0€30MaCHOCTH JIIOCH, IKCIUTyaTallHOHHBIE PEKUMBI pa0OTHI U
3alIUTY JEKTPOYCTAHOBOK;

- TPUCOCAMHEHHE 3a3eMJIIIONIMX TMPOBOJHUKOB K  3a3€MIIMTENI0 U
3a3eMJISIOIIMM KOHCTPYKIUSIM JOJDKHO OBITH BBIIIOJHEHO CBapKOW, a K TJIAaBHOMY
3a3eMIIIOIIEMY 3aXUMY, KOpPIIycaM ammapaTtoB, MamiuH U omnopam BJI — GontoBeiM
coequHeHueM (ans  oOecmeueHUs] BO3MOXKHOCTH IPOM3BOJACTBA  HM3MEPEHUN).
KoHTakTHBIE COEIMHEHUS [JOJDKHBI OTBEYaTh TPEeOOBAaHUSIM TOCYIAapPCTBEHHBIX
CTaHJApTOB;

- OTKPBITO TMPOJIOKEHHBIC 3a3€MJISIIOIINE MPOBOAHUKU JIOJDKHBI  OBITH
pe0XpaHeHbl OT KOPPO3UH U OKPAILICHbI B YUEPHBIH 1IBET;

- JUIS ONpeAeNCHUs TEXHUYECKOTO COCTOSIHUS 3a3eMIISIOIIEr0 yCTPOHCTBA
JOJDKHBI ~ TIPOBOAMTHCA ~ BH3yalbHBIE OCMOTPHI  BHJIMMOM  4YacTH, OCMOTPHI
3a3eMJISIOIIETO YCTPOWCTBA C BBIOOPOYHBIM BCKPBHITHEM TIPYHTa, H3MEpEHUE
napaMeTpoB 3a3eMJISIIOIIETO YCTPOHCTBA B COOTBETCTBHUM C HOPMAaMM HCIBITaHUS
3IIEKTPOOOOPYIOBAHNUS;

- BU3yaJIbHbIE OCMOTPBHI BUIMMON YaCTH 3a3€MJISIOLIETO YCTPOWCTBA JTOJIKHBI
POM3BOJIUTECS 1O rpaduky, HO HEe pexke 1 pasa B 6 MecsleB OTBETCTBEHHBIM 3a
anekTpoxo3saicTBo  [loTpebutenss wunu  pabOOTHUKOM, UM  YIOJHOMOYEHHBIM.
[Ipu ocMOTpe OIEHMBAETCS COCTOSIHUE KOHTAKTHBIX COCTUHEHUN MEXIY 3allUTHBIM
OPOBOJHUKOM M OOOpYAOBaHUEM, HaJMYUE AHTHUKOPPO3UOHHOTO TOKPBITHS,
OTCYTCTBHE OOpBIBOB;

- JUIS ONpEeAeNCHUs TEXHUYECKOIO COCTOSIHUS 3a3eMIISIOIIEr0 yCTPOHCTBA
B COOTBETCTBHM C HOPMAaMH HCHBITAHUN  3JIEKTPOOOOPYIOBAHUS  JIOJDKHBI
POU3BOIUTHCSL:

HU3MCPCHHUC COIIPOTUBJIICHUA 3a3CMJIIAOIICTO YCTPOﬁCTBa;
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U3MEPEHHE HANIPSKEHMS TPUKOCHOBEHUS (B 3JIEKTPOYCTAHOBKAX, 3a3€MIISIIOLIEE
YCTPOMCTBO KOTOPBIX BBIIIOJIHEHO IO HOPMaM Ha HaNpsKEHUE MPUKOCHOBEHUS),
IpOBEpKa HaJIN4us LIETIH MEXKY 3a3eMJIIOLM YCTPOUCTBOM
U 3a3¢MJBIEMBIMM DJIEMEHTAaMH, a TAKXKE COCIUHEHUN €CTECTBEHHBIX 3a3€MIIMTEICH
C 3a3€MJIAIOLIUM YCTPOUCTBOM;

U3MEPEHHUE TOKOB KOPOTKOTO 3aMBbIKaHUS JJIEKTPOYCTAaHOBKH, IIPOBEpPKa
COCTOSTHUS MPOOUBHBIX MTPEIOXPAHUTEICH;

U3MEPEHNE YIEIBbHOIO CONPOTHBIEHUS TIPYHTAa B paliOHE 3a3€MIISAIOLIETO
YCTPOUCTBA;

- U3MEpEHus NapameTpoB 3a3€MIBIIOIIMX YCTPOMCTB - CONPOTHBIICHUE
3a3eMJIIOILETO YCTPOMCTBA, HANIPSDKEHUE IIPUKOCHOBEHUS, IPOBEPKA HAJINYMS LICTIH
MEXKy 3a3€MJIMTEISAMHA U 3a3€MIIIEMBIMU JJIEMEHTAMU - IPOU3BOJSITCS TAKKE ITOCIIE
PEKOHCTPYKIIMM M PEMOHTA 3a3eMJIIIOLIMX YCTPOWCTB, NpHU OOHAPYKEHUU
paspylieHuss WM NEpPeKphITUS  M30JATOpoB  BJI  snmexTpuuecko  Qyromu.
ITpu HEOOXOIMMOCTH JOJKHBI IPUHUMATBCS MEpPHI MO JOBEACHUIO IapaMeTpoB
3a3€MJIIOLMX YCTPOMCTB 10 HOPMATUBHBIX;

- IIPY UCIIOJIB30BAHNH B AJIEKTPOYCTAHOBKE YCTPOMCTB 3aIIUTHOTO OTKIIOYEHHMS

(manee - Y30) nomxkHA OCYIIECTBIATHCS €ro MpPOBEPKA B COOTBETCTBUU C
PEKOMEHAAIUSMHU 3aBOJA-U3rOTOBUTENS u HOpMaMU HCITBITAaHHM
AIIEKTPOOOOPYI0OBAHUS.

Buvioop xaoenen

B coorBercTBMM CO  CTaTUCTUKOM OCHOBHOM  IIPUYMHOM  IOKApOB
OT DJICKTPOM3NICTUHN SBJISIOTCS dJeKTpudeckue kademu. [lostomy, mias obecnieueHus
MOKapHOM 0€30MaCHOCTH, HEOOXOIMMO MPABUIILHO BHIOUPATh KaOeIbHbIEC U3/IETHUS 110
TUITY UCTIOJTHEHUSI U CEYEHUIO TOKOMPOBOIAIINX KHUJI.

[Ipu BrIOOpE THMA UCTIOTHEHUS Kabesel 1711 00BEKTOB pa3IMYHOTO HA3HAYCHUS
MOXHO BoOCIOJb30BaThcsa TpeOoBanusMu ['OCT 31565-2012, B COOTBETCTBUU
C KOTOPHIM B HOPMATHBHOW JOKYMEHTAIMM Ha KaOelbHOE W3MeNue JOJDKHA OBITh
yKazaHa 00JlacTb €ro MNPUMEHEHMsI C YYETOM IIOKaszaresied ONMacHOCTH U THUIMa
ucroyiHeHusl. B maHHOM cTaHmapte mnpuBeneHa Tabnwma «l[IpenmyrecTBeHHBIC
00JIaCTH TIPUMEHEHUsI KAOENbHBIX M3JEIMM C Y4YeTOM HMX THUIA HCIOJTHEHUS

npeJcTaBieHHas B Tabnuie 4.
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Tao6auua 4
IpenmyiecTBeHHBbIE 00JIACTH IPUMEHEHHUS Ka0eJIbHBIX U3/1eJHH C

YI€TOM MX THIIA UCITOJTHCHUA

Knacc
Tun ucnonnenus N
HOKapHOU [MpeumymiecTBeHHast 00,1aCTh TPUMEHEHUS
KaOeIbHOTO M3JeNUs
OTIaCHOCTH
be3 o6o3HaueHUs 01.8.2.5.4 JI1st omMMHOYHON TTPOKIIAZKH B KaOCIIbHBIX COOPYKEHUSIX U TPOU3BOCTBEHHBIX
nomeneHusx. [ pynmnosast mpokIafika pa3peracTcs TOIbKO B HAPYKHBIX
AJIEKTPOYCTAaHOBKAX M MPOU3BOJICTBEHHBIX TIOMEIIEHHSX, T1€ BO3MOKHO JIMIIb
MIEpUOANIECKOE TIPUCYTCTBHE 0OCITY>KUBAIOIIET0 TIEPCOHAIIA, IPH STOM
HEOOXOANMO TPUMEHSTh ITACCHBHYIO OT'HE3aIIUTY
Hr(A F/R) [M1a.8.2.5.4 | Ans mpokmnaaku, ¢ y4eToM o0beMa roproyueii Harpy3Kku Kabesnel, B OTKPBITBIX
Hr(A) 1116.82.5.4 |KabOEIbHBIX COOPYKEHUSX (ICTAKAMAX, TATEPEAX) HAPYKHBIX
Hr(B) 28254 | CKIPOYCTANOBOK
Hr(C) [13.8.2.5.4
ur(D) [14.8.2.5.4
ur(A F/R)-LS [M1a.8.2.2.2 | [Ans mpoKiIaaky, ¢ y4eToM o0beMa roployeii Harpy3Kku kadesnei, Bo
Hr(A)-LS 1116.82.22 |BHYTPEHHHX JJICKTPOYCTAHOBKAX, & TAKKE B 3[aHUSX, COOPYKEHHUAX U
Hr(B)-LS 12.8222 3aKPBITHIX KaOEIbHBIX COOPYKEHUAX
ur(C)-LS [13.8.2.2.2
ur(D)-LS [14.8.2.2.2
ur(A F/R)-HF [M1a.8.1.2.1 | s mpokiaaku, ¢ y4eToM o0beMa roproueii Harpy3Kku kabesnei, Bo
ur(A)-HF [116.8.1.2.1 |BHYTPEHHHX >JIEKTPOYCTAHOBKAX, & TAKAKE B 3JaHUAX H COOPYKEHHAX C
Hr(B)-HF M2.8.12.1 MAacCOBBIM IpeObIBaHUEM JIFO/EH, B TOM YHCIIC B MHOTO(YHKIIMOHAIBHBIX
B BBICOTHBIX 3AaHUAX U 3AaHUAX-KOMILTIEKCaxX
ur(C)-HF [13.8.1.2.1
ur(D)-HF I14.8.1.2.1
ur(A F/R)-FRLS [M1a.7.2.2.2 | Ans mpoKIaaKy, ¢ y4eToM 00beMa roprodeii Harpy3Kku kabesel, B cucteMax
ur(A)-FRLS [116.7.2.2.2 |TpoTHBONOXAPHOH 3aLINTEI, @ TAKXKE APYTUX CHCTEMAX, KOTOPbIE JIOJIKHEI
Hr(B)-FRLS 27222 COXpaHATh pabOTOCTIOCOOHOCTH B YCIIOBHUSAX IOXKapa
ur(C)-FRLS [13.7.2.2.2
ur(D)-FRLS 114.7.2.2.2
Hr(A F/R)- FRHF IMla.7.1.2.1
ur(A)-FRHF I116.7.1.2.1
ur(B)-FRHF 2.7.1.2.1
ur(C)-FRHF I13.7.1.2.1
ur(D)-FRHF 4.7.1.2.1
Hr(A F/R)-LSLTx IM1a.8.2.1.2 | dns npoknaaku, ¢ ydeToM o0beMa roproyueii Harpy3Kku Kadesnew, B 3JaHusIX
ur(A)-LSLTx [116.8.2.12 |7leTckux NOMKOIBLHBIX U 00pa30BATENbHBIX YUPEKICHUH,
ur(B)-LSLTx 28212 CHELUaTM3UPOBAHHBIX OMaX MPECTapesblX U MHBAIUAOB, OOIBHULAX, B
B CHAJIbHBIX KOPITycax 00pa3oBaTeNbHbIX YUPESKACHUH HHTEPHATHOT'O TUIIA U
Hr(C)-LSLTx [13.8.2.1.2 JETCKUX yUpesKieHuit
ur(D) LSLTx 114.8.2.1.2
Hr(A F/R)-HFLTx MM1a.8.1.1.1
Hr(A)-HFLTx 1116.8.1.1.1
ur(B)-HFLTx 2.8.1.1.1
ur(C)-HFLTx 113.8.1.1.1
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Knace
Tun ncnonHeHus .
MOXKapHOU [TpenmymiecTBeHHast 00/1aCTh TPUMEHEHUS
KaOeJIbHOTO M3EIIHS
OTIaCHOCTH
ur(D)-HFLTx I14.8.1.1.1
Hr(A F/R)-FRLSLTx |I11a.7.2.1.2 | las npokigaaku, ¢ yaeToM o0beMa roproduei Harpy3ku kabesel, B cuctemax
Hr(A)-FRLSLTx [116.7.2.1.2 | mpOTHBOIIOXKAPHOM 3aIIUTHI, a TAK)KE B JPYTHX CUCTEMAaX, KOTOPBIE TOJKHEI
ur(B)-FRLSLTx 12.7.2.1.2 COXpaHATh Pa0OTOCTIOCOOHOCTH B YCIIOBHSIX MOXKApPa, B 3MaHUSAX AETCKUX
ur(C)-FRLSLTx 13.7.2.1.2 JIOIIKOJIBHBIX 00pa30BaTeIbHBIX YUPEXKICHHUH, CIICIIMaIN3UPOBAaHHBIX JOMAX
ur(D)-FRLSLTx 14.7.2.1.2 IIpecTapenbiX ¥ MHBAIUAOB, OONBHHUIAX, CIABHBIX KOPITycax
ur(A F/R)-FRHFLTx | IT1a.7.1.1.1 00pa30BaTENbHBIX YIPEKIACHUN HHTEPHATHOTO THIIA U IETCKUX YUPEKICHUH
Hr(A)-FRHFLTx I116.7.1.1.1
ur(B)-FRHFLTx n2.7.1.1.1
ur(C)-FRHFLTx n3.7.1.1.1
ur(D)-FRHFLTx 114.7.1.1.1

Ha snexTpoycTaHOBKY U 3JIEKTPUUECKHE IIETTH )KIIIBIX U O0IIECTBEHHBIX 31aHUN
B TOPOJIax U CEJIbCKUX HACEIEHHBIX MYHKTaX HOMUHAIbHBIM HarpsbkenueM a0 1000 B
NEPEeMEHHOTO TOKa pacmpoctpaHsitorcss Tpedoanust CII  256.1325800.2016,
B COOTBETCTBUH C KOTOPBIM:

- BHYTPEHHME DJJIEKTPUUECKHUE CETU JOJDKHBI OBITh HE PaclpOCTPAHSIOIIMMU
TOpEHHE U BBINOJMHATHCS KaOensiMH W MPOBOJAMH C JKWIAMH M3 MEIU WJIH
AIFOMUHUEBBIX cI1aBoB Mapok 8030 u 8176, mmHONpOBOAAMHU ¢ MEJHBIMU IIMHAMU
B cootBerctBuH C TpeboBanmsmu [IYD, TOCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takke TpeOOBaHMSAMHU DSJEKTPO- W IOXKAPHOM
0€e30I1aCHOCTH;

- CEYEHMS] TOKONPOBOIALIMX MEAHBIX KU U KUJ U3 AITIOMUHUEBBIX CIUIABOB

mapok 8030 u 8176 nomxHbI ObITh HE MEHEE YKa3aHHBIX B Ta0nuie J;

Taduauua S
Ceuenus TOKOIIPOBOAAIINUX MEAHDBIX KHJI M KW U3 AJIIOMHHUEBLIX CIVIABOB
mapok 8030 u 8176
Haumensbiiee cedeHre TOKOPOBOISIIIX KT
kabeneil ¥ IPOBOIOB, MM’
HaumeHnoBanue nuHumn
MEIHBIMU KHUJIaMHU U3 aTIOMUHUEBBIX
KUJIaMU criaBoB Mapok 8030 u 8176
JIuHUYM TPYIOBBIX CETEN OCBEIIEHUS 1,5 2,5
JIMHUM TPYNIOBBIX CETEN PO3ETOK 2,5 4,0
JIMHUYM OT 3TaXXHBIX 10 KBAPTUPHBIX 2,5 4,0
IIUTKOB M K PACUETHOMY CUETUHKY
JIuHum pacnpenenuTenbHoN ceTn 4,0 6,0
(CTOSIKM) 7151 TUTAHUS KBAPTHUP
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- IPY COEAMHEHUHU MTPOBOJHUKOB C KHJIAMHU U3 AIFOMUHHUEBBIX CIJIABOB MApOK
8030 m 8176 c »IEKTPOYCTAaHOBOYHBIMU W3JCIUSIMU, anmnapaTaMyd 3allldThl U
CYETYMKAMHU PEKOMEHAYETCS UCIOIb30BaTh COEAUHUTENbHBIE YCTpPOMCTBA B
coorBercTBUM C TpedoBanusmMu ['OCT 31604 nns kKoMMyTaruu TPOBOJAHUKOB U3
QJTFOMUHHUEBBIX CIJIABOB ¢ KOHTAKTaMHM JIJISI IPOBOTHUKOB U3 MEH.

s oOecrieucHus HaAC)KHOCTH KOHTAKTHBIX COE€IUHCHUHN B
pacrpeaeauTeNbHbIX KOpoOKax cienyer OCYILIECTBIISATh COCIUHCHHE
TOKOIPOBOALIUX KWJI U3 CIUIaBOB amtfoMuHUsA Mapok 8030 m 8176 mpu momomu
BUHTOB WJIM QJIIOMUHHUEBBIX THJIb3, METOJOM ONPECCOBKU WUJIM UCIOJIB30BaTh CBAPKY.

[Ipyu MoHTake OTBETBIISIEMBIX KabOeliel C KuUJlaMU U3 aTlOMHUHHUEBBIX CIIABOB
Mapok 8030 u 8176 10MKHBI IPUMEHATHCA C)KUMBI C OIMHKOBAaHHBIMU KOHTaKTaMHU.

[Ipy BBINOJIHEHUH COCIUHEHUN B AJIEKTPOIPOBOAKAX C TOKOMPOBOSIIIMMU
YKUJIaMH U3 CIUIaBOB amroMuHMs Mapok 8030 u 8176, ecniu THH 37€KTPOYCTAaHOBOUYHBIX
W3JIETTUH  COACPKUT MEIHbIE WM JIATYHHBIE KOHTAKTBI, [JIi OOECTICUCHHUS
CTAOWJIBHOCTH KOHTAaKTHOTO COCAMHEHHS CIICTYEeT MPUMEHSTH SJICKTPOTPOBOISIIINEC
CMa3KHu.

Menp uMeeT Jy4llyl0 HPOBOJMMOCTb, MO CPAaBHEHUIO C AJTOMHHHUEM, YTO
obecrieunBaeT MpU MEHBIIIEM CEUYESHUH OOJIBIITYI0 MAaKCHUMAJIBHYIO TOKOBYIO Harpy3Ky.

MenHblii TPOBOJTHUK MEHBIIIE MOJBEPraeTCs OKHCICHHIO U CIOCOOEH J0JIroe
BpEMsI COXPaHATh KAay€CTBO KOHTAKTOB MPU COEJUHEHHH B PACHPEACIUTEIIbHBIX
KOpOOKax U APYTuX Mpudopax.

B kuimbix # OOIIECTBEHHBIX 3JaHHUSIX C TNPUMEHEHHEM JIEPEBSIHHBIX
KOHCTpyKIMi B coorBercTBUe ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHE JICKTPUUYECKUE CETU JOJDKHBI OBITh HE PACIIPOCTPAHSIOIIMMHU TOPEHHUE U
BBITIOTHATHCS KabensiMu U npoBojiamu ¢ MeaHbIMH xkuiamu B ['OCT 31565, TOCT P
50571.5.52, CII 76.13330.

CIT 256.1325800.2016 nomyckaer mnpuUMeHEHHE KaOENbHBIX W3AETHI C
TOKOMPOBOSIIIMMHA ~ KUJAMU U3 aJIOMUHUEBBIX CIUIABOB JJIsi OpraHu3aluu
BHYTPEHHHX CETEH, HO HAaKJIaIbIBAaET HA UX MOHTAX JIOTIOJHUTEIbHBIC OTPAHUYCHMUS.

Jlns obecrieueHus: HAJEKHOCTH AJICKTPOMPOBOJOK B 37aHUSIX, BBITTOTHIEMBIX
MPOBOJAAMHU U KaOesIMU C TOKOIPOBOASAIIMMHU KUJIAMH U3 CILUIABOB aJTFOMHHUS, TIPU
MOHTa)X€ JIOJUKHBI ~ HCIIOJIB30BaThCA JIMOO  DJIEKTPOYCTAHOBOYHBIE — M3JEIHS,

KOHTAKTHBIC I'PYHIIBI KOTOPBIX MMCIOT CIICHHUAJIbHBIC ITOKPBLITUA, O6CCHC‘-II/IB3IOI]_[I/IC
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CTaOUIbHOCTh KOHTAKTHOTO COEIMHEHUS KaK C MEJHBIMHU, TaK U C TOKOIIPOBOSIIMMU
KWIaMA M3 CIUIABOB AQJIOMHHHMS, UYTO JOJDKHO OBITH OTPaXXEHO B MapKUPOBKE
(nanpumep, Cu/Al) nu00 mpuU HCMONB30BAHUM CEPUIHO BBITYCKAaEMBIX B CTpaHE
YCTAaHOBOYHBIX HW3JIEIUN JOJDKHBI TMPUMEHSATHCS JONOJHHUTEIbHbIE TEXHUYECKUE
CpeICTBa, 00ECIIeYNBAIOIINE CTA0OMIIBHOCT KOHTAKTHBIX COSIMHEHHIA.

[Ipy  KOPOTKOM  3aMBIKAHMM  MEAHbIE  JKWIBl  SBJISIOTCS  Oouiee
M0XKapo0e30MacHbIMU, YeM JKHJIbI U3 aTIOMUHHUEBBIX CIUIABOB 3a CYET MEHbIIEH
3a)KUTATEIbHOW CIIOCOOHOCTH YAacCTUI[ MEAM MO CPaBHEHUIO C 3aKUTATEIbHOU
CIOCOOHOCTBIO YAaCTHIL] AJTFOMUHHUS.

C ToukM 3peHMs MOKapHOH O0€30HmacHOCTH, NPEANOYTUTENBHBIM SBIISETCS
NpUMEHEeHHEe KaOeIbHBIX U3JIEIUN C MEHBIMU TOKOTIPOBOASIIUMHU KHUJIAMH.

Ha noxxapHyto 6e301acHOCTh 3JEKTPONPOBOIKH BIUSAET MPaBUILHOCTH BEIOOpa
CEUEHHUs TOKOMPOBOSAIIMX KU kabeneil. HeBepHblil BbIOOp ceueHus KaOemst MOXKeT
IPUBECTU K €ro MEpEerpeBy, OIJIABICHUIO M3OJSALIMA M €€ BOCIUIAMEHEHHUIO WU K
KOPOTKOMY 3aMBIKAHHUIO C TTOCIEAYIOIUM BO3TOPAHHUEM.

OCHOBHBIM TMapaMETPOM, KOTOPBIM HEOOXOAMMO YYHUTHIBATH MPU pacyere
ceueHUs: Kabens sBISETCA JUIMTENbHO JONMYCTHUMas TOKOBash Harpyska, T.e.
MaKCUMallbHasi BeIMUYMHA TOKa, KOTOPYIO KaOelb MOKET MPoITycKaTh 0e3 meperpesa B
TEUYEHHUE JUIUTEITHHOTO BPEMEHH.

PacueTHble aneKTprUecKre HArPy3KU AJIs Pa3InYHBIX KUJIBIX U OOIIECTBEHHBIX
3nanuil mpeactasieHsl B pazaene 7 CII256.1325800.2016.

JlJis mpoBEeACHUS CAaMOCTOSITENIFHOTO pacyeTa CEUYeHUs Kabens Mo TOKYy AJis
Y4aCTHOTO JoMa (KBapTHPhI) HEOOXOIUMO BBITIOJIHUTH CIEAYIOIINE ICHCTBHS:

- ONpEeNeNUTh CYMMapHYI0 MOIIHOCTh BCEX 3JIEKTPONPUOOPOB, KOTOpHIE
OJTHOBPEMEHHO MOT'YT OBITh BKJIIOUEHBI B CETh;

- paccuuTaTh CUITy TOKa, KOTOpasi OyAeT MpoTeKaTh MO KaOeto MpH BKIIOYEHUN
JAHHBIX 3JIEKTPONPUOOPOB;

- 110 Ta0JMIIe OMPEEIUTh HauboIee MOAXOIAIIEE CEUeHUE Kabesl.

CymMapHasi MOLTHOCTH 3JekTpornpubopos (P, BT) Beiumcnsercs kak cymma
MOIITHOCTEH OT/AETIBHBIX MPHUOOPOB, KOTOPHIE MOTYT OBITH BKJIFOUEHBI OJTHOBPEMEHHO.
JlaHHBIE O MOIIHOCTH Ka)JIOTO OSJEKTPUYECKOro MpuOopa YyKa3bIBAIOTCS B €ro

nacmnopTe, pyKOBOJACTBEC 110 OKCILIyaTallid M T.II.
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Pacuer cuibl Toka (I, A) mpoTekaromero mo kadbeto MpoBOIUTCS o hopMyIam:

st onHoazHoi cetn Hanpsbkenuem U = 220 B
P-K,
U-cosg

i

u1s TpexdasHoit cetn HanpskeHuem U = 380 B
B

T . S
«.4"? U-cosg

11 OBITOBBIX DJIEKTPONIPUOOPOB cosp = 1.

Ky — koadpuiineHnT oTHOBpEMEHHOCTH, T.€. KaKas 4acTh MPUOOPOB MOKET OBITh
BKJIFOUEHA OJTHOBPEMEHHO.

JIJisi TOBBIIIIEHUST TIO’KapHOW 0€30MacHOCTH, B pacuere g 4acTHOro JioMa
(KBapTUPBI) MOKHO MIPEATNOIOKHUTD, YTO B CETh OJTHOBPEMEHHO MOTYT OBITh BKJIIOUEHBI
BCE JIEKTPUUECKHE MPUOOPHI U NMPUHATH KodPdurment K, = 1.

3Has BeNMYMHY TOKa, CEYeHHEe MpoBoAa HaxoAaT mno Tabnuie 6.
Ecnu okaxeTcst 4To pacueTHOE U Ta0JIMYHOE 3HAUEHHSI TOKOB HE COBIA/Ial0T, TO B 3TOM

cily4yae BbIOMparoT Onrpkaiiiiee OoJblliee 3HaYEHUE CEYEHUsT TOKOIIPOBOISILEH JKUITBI

Kabers.
Taoauna 6
Bb100op ceyeHus NpoBoO/IA MO BeJIMYNHE TOKA
Ceueniie MenHble KUITBI TPOBOJIOB U Kabenei
TOKOMPOBOSIIICH Hanpsioxenue, 220 B Hanpsioxenue, 380 B
HKIITBL, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTh, KBT
1,5 19 4,1 16 10,5
2,5 27 5,9 25 16,5
4 38 8,3 30 19,8
6 46 10,1 40 26,4
10 70 15,4 50 33,0
16 85 18,7 75 49,5
25 115 25,3 90 59,4
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 47,3 180 118,8
95 260 57,2 220 145,2
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CeucHiie MenHbie )XUITbI POBOOB U KaOeen
TOKOMPOBOSIIICH Hanpsioxenue, 220 B Hanpsixenue, 380 B
KAITBL, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTh, KBT
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 nmome wuMeIOTCS MOIIHBIE AJIEKTPONPUOOPHI, HArpy3ka KOTOPBIX
coctapnsier Oonee 1,5 kBT, 11 MX MOAKIIOYEHHS] PEKOMEHIYETCS HCIIOJIb30BaTh
OTZEJIbHYIO JTMHUIO.

YacTo npuxoauTcs pemaTth 00paTHyro 3aavy, KOrja JJIs U3BECTHOTO CeYeHUs
MPOBOJIHUKA, MPOJIOKEHHOTO B IOME WJIM KBAPTUPE, HEOOXOJUMO HAWTH MaKCUMAJIbHO
JOMyCTUMYIO Harpy3ky. B a3rtom ciywyae, mo TaOnumam MJii JaHHOTO CEUYCHHS
TOKOTIPOBOJSALICH KUJIbI KaOens HaXOoAUM MaKCHUMAlbHO JOMYCTHUMYIO Harpysky.
3areM 3Has MOIIHOCTH 3JIEKTPUUYECKUX MPUOOPOB, OMpenesieM, KaKhe U3 HUX MOTYT
OBITh OJTHOBPEMEHHO BKIIFOUEHBI B CETh.

Cnenyer MOMHHTB, YTO MaKCHUMaJlbHbI JOMYCTHUMBIA TOK IJI CTAHAAPTHBIX
OBITOBBIX AJIEKTPOYCTAHOBOUHBIX W3AEIUH (BBIKIIOYATENIH, PO3ETKH) paBeH 16 A.
[TosTOoMy BKJIFOYAaTh B OAHY PO3ETKY WJIH MOAKIOYATh K OJHOMY BBIKJIFOYATEIIIO

Harpy3ky oosiee 16 A, uto 1151 ogHOGA3HON CETH COOTBETCTBYET 3,5 KBT Hemb34l.
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3.3. HeiicTBusA npu o0Hapy:KeHUuHn aBapuiiHOT O pe:kuMa
B 3JIEKTPO00OPY/I0BAHNHU

ABapuiitHbI peXUM pabOThI SKCIUTYaTHPYEMOTO 3JIEKTPOOOOPYAOBAHNS MOXKET
IPOSIBIATHCS B BUJE CPaOOTKHU anmapaToB 3JIEKTPUUECKON 3aIUTHI CETH, U3MEHEHUS
[[BETa TEPMOMHJUKATOPOB, OOHApYKEHMsI 30H aHOMAJIbHOTO HarpeBa 3JIEMEHTOB
AJIEKTPOOOOPYIOBAaHUS TPU TEIJIOBU3MOHHOM JMAarHOCTHKE, CpabOTKH JaTYUKOB
tepmocucteM. Kpome Toro, 06 aBapuitHoMm pexume paboThl 3JIEKTPOIIPHOOPa MOKET
TOBOPUTH IOSIBIEHUE HA €r0 NMOBEPXHOCTH, IIHYPE U BUIKHA IUTAHUA OILIABICHUM,
aepopMalu Kopryca, BOSHUKHOBEHUH IpU padOTe HEXApaKTEPHOIO IIyMa M 3amaxa
IUTABSALIENCS U30IISLUN.

[Tpu3Haky aBapuitHOrO pexxuMa paboThl AMEKTPOOOOPYIOBAHUS U AEUCTBUS IPU

uX 0OHApY>KEHUU MPECTABICHbI B Ta0nuIIE 7.
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3akJIroueHue

J1J1s TOBBINIEHUST YPOBHS TIOYKAPHOH 0€30MaCHOCTH 0OBEKTOB KHIJIOTO CEKTOpa U
OOIIECTBEHHBIX 3/IJaHUIl HEOOXOIMMO MPOBEICHUE MEPONPHUATHI MO MpodUIaKTHKE
MOKapoB OT JJEKTPOOOOpPYAOBaHUs, B TOM 4HCIE HAa OCHOBE COBPEMEHHBIX
BO3MOXKHOCTEH BEIEHUSI MOHUTOPUHIA COCTOSIHUS TMOXKapHOM O€30MacHOCTH,
IKCILUTYaTUPYEMOTO 3JEKTPOOOOPYAOBAHUS.

K HHM OTHOCHTCS CHCTEMaTHYECKH MOHHMTOPHHT IOKapHOW 0e30macHOCTH
IKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAHUS JKUJIBIX M OOIIECTBEHHBIX 3JaHUN C
NPUMEHEHHEM COBPEMEHHBIX TEXHUYECKHX CpPEICTB, & WMEHHO TEIJIOBH3UOHHAS
JIMArHOCTHKA, TPUMEHEHNE TEPMOMHINKATOPOB JIJIsl BHISBICHUS aBAPUHHBIX YYaCTKOB
AIIEKTPOYCTAHOBOK. Takke HEOOXOIMMO BHEAPATH B IIMPOKYIO MPAKTUKY HOBBIC
anmapaTsl 3alUTHl YJIEKTPUYECKUX CETeH — yCTPOUCTB 3alIUTHI OT IYTOBOTO MPo0Oos U
NIepeHAaIPsHKCHUS.

C Uenpl0  TOBBIMICHUS  TOKApHOW  O€30MacHOCTH  AKCILTYyaTHPYEMOTO
IEKTPOOOOPYIOBAHUS JKWJIBIX M OOIIECTBEHHBIX 3MIaHUN, NPOPUIAKTUYECKUM
OCMOTpPaM JOJIKHBI TIOJIBEPTaThCS BCE JIEMEHTHI AJIEKTPOYCTAaHOBOK.

Meton mnpouIAKTUKH JODKEH BBIOMPATBCS WCXOAd W3 TEXHHYECKHUX
BO3MOXKHOCTEH, ymOOCTBa BEJCHHS OCMOTPOB U OE30MACHOCTH OOCITYKMBAIOIIETO
nepcoHasia. BO3MOXXHO TpUMEHEHHE pa3HbIX METOJOB Ha OJHOM OOBEKTE, B
3aBHCHUMOCTH OT KOHCTPYKIIUH U YCIOBUH 3KCILTyaTallUH.

Coueranue HECKOJIBKHX METOJIOB MPOGUIAKTHKU MO3BONIAET OoJiee 3PPEeKTUBHO
IPOBOANUTH MPOPIIAKTHKY ITOXKAPHOH OE30IMaACHOCTH 3JIEKTPOOOOPYIOBAHHS HKIIIBIX U
OOIIIECTBEHHBIX 3/IaHUH.

[TpuMeHsisi COBOKYIMHOCTh Pa3IMYHBIX METOJOB MOXKHO TIOCTPOUTH CHCTEMY
MOHMTOPUHTAa M TNPOPUIAKTUKH TOXAPHOM OMAaCHOCTU  JKCIUTyaTHPYyEeMOTO
3IIEKTPOOOOPYIOBAHMS, OTPAXKAIOIIYI0O COCTOSHHME TMOKapHOW  0e30MacHOCTH
DIIEKTPOYCTAHOBOK ¥ TIO3BOJISIIOIIYIO OCYIIECTBISITh €TI0 MPOTHBOMOXKAPHYIO

npoUIaAKTHKY.
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[Ipunoxenue

Onucanue TeXHNYECKHX CPEACTB NMpeaynpe:kaIeHuss U NPOPUIAKTUKH
M0KAPOB OT 3J1EKTPO0OOPYA0BAHUSA

ABTOMaTHYecKHe BbIKJIUYaTeau (AB)

ABTOMATHYECKUIN BBIKJIIOYATENIb WM TIPOIIE TOBOPS «aBTOMAT» - 3TO
KOMMYTAITMOHHBIN amnmapar, IpeIHa3HaueHHBIN TSI 3aIUThI JJIEKTPUIECKONU CETH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMbIKAHUU U MEPETPY30K.

ABTOMAaTHUYECKHE BBIKIIOYATENH OBIBAIOT C AJIEKTPOMArHUTHBIM PACIICTIUTEIIEM
3alIUIIAIONINM 3JIEKTPUUYECKYIO IIEMb OT KOPOTKOT'O 3aMbIKaHHUSI 1 KOMOMHUPOBAHHBIM
pacuenuTereM — KOIJia JOINOJHUTENIBHO C SJEKTPOMArHUTHBIM pacienuTeseM

MIPUMEHSIETCS TeTJIOBOM PacIeNUTElb, 3alUIIAIONIUN 1IeTh OT MePEeTrPpy3KH.

1, 2 — BUHTOBBIC KJIIEMMBI JIJTSI IOAKITIOUYCHHS; 3 - MOABMKHBIN KOHTAKT; 4 — HEIIOABYKHBIM KOHTAKT;
5 - myroracuTeNbHas Kamepa; 6 - THOKUI MPOBOTHUK (TIPUMEHSETCS ISl COSAMHEHHUS TTOIBHKHBIX
YacTel aBTOMATHYECKOTO BBIKJIIOYATENS); 7 - KaTyIIKa AJIEKTPOMArHUTHOTO paclenurens; § -
CEpJICYHUK AJICKTPOMATHUTHOTO pacUENuTeNs; 9 - TEIIOBOW pacuenurens (OuMerammndeckas
minactiuHa); 10 - mexanusm pacuenurens; 11 - pykositka ynpasneHus; 12 - duxcatop (s
KkperieHus apromara Ha DIN-peiike); 13 - kopmyc.

Pucynok 1. YerpoiictBo AB ¢ KoOMOMHUPOBAaHHBIM pacEIUTENEM
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B cootBerctBumM ¢ TpeboBanusmu raasel 3.1 [IYD, CII 256.1325800.2016,
CI131-110-2003 ObITOBBIE 3JEKTPOCETH AOHKHBI OBITH 3AIUIIEHBI OT KOPOTKHX
3aMbIKaHUH W neperpy3ku. [loaToMy nansi 3amuThl AJIEKTPONPOBOAKH JKUJIBIX U
OOLIECTBEHHBIX 3JaHMN CIEAyeT NPUMEHATh aBTOMaTbl € KOMOMHHPOBAaHHBIM
paclenuTesnem.

B aBTOMaTmueckoM BBIKIIIOYATENE, 32 3aIIUTY LEMU OT KOPOTKUX 3aMbIKAHUN
OTBEUAET JIEKTPOMArHUTHBIN pacuenureiab. OH COCTOUT U3 KaTYIIKU C HaXOSAIIUMCS
B €€ LEHTPE CEpJCYHUKOM, YCTAHOBJIEHHbIM Ha CIELHMAIBHOM MpYXKHUHE.
B HopManbHOM pexume pabOThl, TOK, MPOXOAs IO KATyIIKE CO3JaeT
AJIEKTPOMAarHUTHOE II0JIe, KOTOPOE MPUTITUBAET CEPJACYHUK BHYTPb KAaTYILIKH.
Cunbpl  3TOrO  3JIEKTPOMATHUTHOTO TOJIS HEAOCTATOYHO UTOOBI MPEOJ0NETh
COMPOTUBIICHUE TPY>KUHBI, HA KOTOPOM ycCTaHOBJIEH cepaeyHuk. [Ipm kopoTkom
3aMBIKAHUM TOK B AJIEKTPUYECKOW LIENIM MIHOBEHHO BO3pPACTacT /10 BEJIMYUHBI B
HECKOJIBKO pa3 MPEBBIAOIIEH HOMUHAJIBHBIM TOK AB, 3TOT TOK KOpPOTKOTro
3aMBIKAaHUSA, MIPOXOJ MO KaTyIIKE 3JIEKTPOMATHUTHOTO PACLENMTENs yBEIUYUBACT
3IIEKTPOMArHUTHOE T0JIE, BO3IEHUCTBYIOIIEE HA CEPACUYHUK O TAKOH BEIWYMHBI, YTO
€ro CHJIbl BTSITMUBAHUS XBAaTaeT HA TO YTO ObI MPEO0JETh COMPOTUBIICHUE MPY>KUHBL,
NEpPEeMEIAasiCh BHYTPb KATYIIKM CEpPAECYHUK pa3MbIKA€T MOJBUKHBIA KOHTAKT
aBTOMATUYECKOTO  BBIKJIOYATENs, oOecTouMBas  LEMb.  DJIEKTPOMAarHUTHBIN
paclenuTeNb OTKIIOYAET IJIEKTPUUECKYIO LENb 3a 10U CEKYH/bI.

3amuTy JJIEKTPUYECKOW IIeMu OT TMeperpy3ku OOeCreunBaeT TEeIIOBOU
paclenuTeab aBTOMaTHYECKOTO BBIKITIOYATEIS.

[leperpy3ka MOXET BOZHUKHYTh IIPU BKIIOYEHUH B CETh AJIEKTPOOOOPYAOBAHNUS
0011ei MOIIHOCTHIO PEBBIIIAIOIIEH TOMYCTUMYIO HArpy3Ky Ulsl JAHHOM CETH, 4TO B
CBOIO OY€pellb MOXKET IPUBECTU K IEPErpeBy IMPOBOJOB Pa3pYyLICHUIO H30JALHUU
AIIEKTPONPOBOJIKHA U BOZHUKHOBEHUIO MOXKapa.

TennoBoii pacuenuTens NpeacTapiseT co00i OMMETaNINYECKYIO IIACTUHY, T.€.
OH COCTOMT M3 JBYX CIHAasHHBIX IJJACTMH HM3TOTOBJIEHHBIX M3 PAa3HbIX METAJIOB,
UMEIOLINX Pa3Hbld KOA(P(UIIMEHT paclIMpEHUs IpU HarpeBe.

[Ipy npoxoxaeHnrn Mo OMMETAITIMYECKOW IUIACTUHE TOKa MPEBBILIAIOIIETO
HOMMHAJIbHBIA TOK AB 1utactuHa HarpeBaeTcs, Ipy 3TOM OJUH METAJII PACIIUPSIETCS
ObIcTpee Apyroro. OTO MPUBOAUT K HMCKPUBIECHUIO OMMETAIUIMUECKON IUIaCTUHBI.
ITpu wuCKpHUBIEHHHM OHa BO3JCHCTBYET Ha MEXaHU3M paCLENUTENs, KOTOPBIH

Pa3MBIKACT HOI[BH)I(HBIﬁ KOHTAaKT.
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Bpemsi cpabaThiBaHHMsS TEIJIOBOTO PACLEMUTENS 3aBUCUT OT BEJIUYUHBI
NOPEBBIIICHUS] MPOTEKAIOIIEr0 B LEMUM TOKAa HaJ HOMUHAIbHBIM TOKOM AB.
YeMm Oosbliie 3TO MPEBBIILIEHUE, TEM ObICTpee CpaboTaeT PaclenUTeb.

Tokn ycTaBOK aBTOMAaTHYECKHUX BBIKITIOUATENICH, CIIy)KallUX JUIsl 3allUThI
OTJENBHBIX YYacTKOB CETH, CIEeAyeT BBIOMpaTh MO BO3MOXKHOCTH HAMMEHBUINMHU
0 pacyeTHbIM TOKaM JTHUX YYacTKOB MJIM IO HOMHHAJIBHBIM  TOKaM
JIIEKTPONPUEMHUKOB, HO TakK, 4YTOOBI ammaparbl 3allUThl HE OTKIIOYaId
3NIEKTPOYCTAHOBKHM TPH KPAaTKOBPEMEHHBIX MEperpy3kax (IIyCKOBbIE TOKH, INHUKU
TEXHOJIOTUYECKUX HAarpy30K, TOKH IIPH CaMO3AITyCKe H T. II.).

Crnenyer oOpamiatb BHUMaHHE Ha MAPKUPOBKY U XapakTepucTHKH AB.

B MapkupoBKe yKa3bIBalOTCS:

- MOJIeJIb aBTOMATUYECKOTO BBIKJIIOUATENS;

- HOMUHAJIBHBIA TOK - MAaKCUMAJIbHBIA TOK 3JIEKTPUYECKOM CeTH, MPU KOTOPOM
AaBTOMATHUYECKUI BBIKJIIOYATENIb CIOCOOCH JUIMTENIbHO paboTaTh 0Oe3 aBapUitHOTO
oTko4YeHus nenu. CTaHgapTHbIE 3HAYEHUS HOMUHAJIBHBIX TOKOB aBTOMAaTHUYECKUX
BBIKJIFOUATENICH JIUIS CeTel »KMIIBIX M 00IIecTBeHHBIX 3aanuii: 10, 16, 25, 32, 40, 63 A;

- HOMHHAQJIBHOE HATPSKEHHE - MaKCUMAJIbHOE HanpshKeHne ceTu B Bonbrax, Ha
KOTOPOE pacCUMTaH aBTOMAaTUYECKU BBIKIIIOYATEIIb;

- TpefebHas OTKIIIOYAIONIast CIOCOOHOCTh aBTOMATUYECKOTO BBIKITIOUATENS -
MaKCUMaJIbHBI TOK KOPOTKOTO 3aMblkaHus B Awmmepax, KOTOpbI crocoOeH
OTKJIIOUUTH JaHHBIH AB cOXpaHuB Ipu 3TOM CBOIO paboTOCHOCOOHOCTH. B ciydae
IPEBBIIICHUSI TOKOM KOPOTKOTO 3aMbIKaHMS 3HAUYECHUSA YKa3aHHOW MpeneabHON
OTKJIIOYAIOIEH CIOCOOHOCTH BO3HHUKAET BEPOSTHOCTh OIUIABJICHHS TIOJBHKHBIX
KOHTaKTOB AB 1 ux nmpuBapuBaHusi IpyT K APyry, T.€. BeIxoaa AB u3 crposi.

- XapakTepuCTHKa CcpadaTbIBaHHs - ONpeAeNseT AMaNa3oH CcpadaTbIBaHUS
aneKTpoMarHuTHoro pacuenurens AB. Xapakrepuctuka cpabaTbiBaHUSI HMEET
OykBeHHOe oOo3HaueHue. Jljig 3aluThl AICKTPUUYECKUX CETeH IKWIbIX U

00IIIeCTBEHHBIX 3/TaHUM Yallle Bcero npuMensitorcst AB ¢ xapakrepuctukamu B, C, D.
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NoroTtun ‘,a’

BM63-1X
—230/400V 50Hz

1- HaumeHoBaHue u cepus

2 - HoMnHanbHoe HanpshxeHune

3 - Bpema-TokoBas xapaktepucruka

4 - HoMMHanbHas yacrtoTa

5 - HOMMHanNbHaa OTKAK4YaoWas CNoCOBHOCTb
6 - TokoBas Harpyska

Pucynok 2. [Ipumep mapkupoBku AB

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

XapaKTepUCTUKU cpabaThIBaHMS B COOTBETCTBUU C [12] mpeacTaBieHbl B Tabaule 1.

Tabmura 1
JlnanazoHbl TOKOB MTHOBEHHOI'O PaCUEIICHUS
Xapakrepuctuka cpabaTbIBaHUS Jwnamnazon
(tunt AB)

B Cspiiie 3 I, 10 5 I, BKIIOYUTEIBHO

C Csbiie 5 I, 10 10 [, BKIIOUUTEIBHO

D Csbpiiie 10 I; 1o 20 I,; BKIIOYUTEIBHO
I, - HoMUHaNbHBIN TOK AB.

Bb160p aBTOMAaTMUYECKOTO BBIKIIOYATENS OCYLIECTBISIETCS IO CIIEAYIOIIUM
napameTpam:

- MO0 KOJH4YecTBY mosocoB. OnHO- U AByXmojirocHble AB mpumeHstores asis
0omHO(DA3HOM CEeTH, a TPEX- M YEeThIPEXIOMIOCHbIe AB - B TpexdasHoii ceTu;

- 110 HOMHUHAJIBHOMY HampsbkeHHio. HomuHanbHoe HampspkeHne AB noimkHO
OBbITh 0OJIbILIE WM PAaBHO HOMMHAJIBHOMY 3HAUEHUIO HAIPSDKEHUS 3allMIAEMON UM
(1178

- M0 XapaKTepUCTHKE cpabaTbiBaHUs. XapaKTEpUCTUKY cpabaTsiBanus AB

MO>KHO BBIOpATh coryiacHo Tabmure 1;
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- IO HOMUHAJIBLHOMY TOKY. OmpenenuTh He0OX0 UMbl HOMUHAIBHBINA TOK AB

MOJKHO I10 MOIIIHOCTH HUJIX I10 CCUCHUIO KNI KabeJs.

YcrpoiicTBa 3aIIMTHOI0 OTK/IIOYeHHs AU depennuanbHoro roxka (YIAT)

VYCTpOoHCTBO 3alIUTHOTO OTKIIIOUEHUS AU epeHlnanbHOr0 ToKa WM, Kak
4acTo TOBOPAT, «Y30» - 3T0 KOMMYTAllMOHHBIN amnmapar, NpeAHa3HaYeHHBIN s

3alIUTHI SHCKTqueCKOﬁ e OT TOKOB YTCYKH.

1 — andppepenumanbHbIH
TpaHchopMaTOp TOKA;

2 — NopoOroBbIii MIEMEHT;

3 — MCNOJIHHUTE/ILHBI

MEXAHM3IM;

4 — uenb TECTHPOBAHHA;

5 — CHMNTIOBBIE KOHTAKTHI;

6 —3alMTHLIH KOHTAKT

LIEMH TECTHPOBAHHA]

T — kHonka «TecT»;

R — TecroBbIii pe3sHcTOp;

1.2, N — knemmbl ¥Y30.

Pucynoxk 3. [Ipunnun pa6oter YT

Tok yTeuku — 3TO TOK, MPOXOISANIMI MO HEXKEIaTeJbHBbIM, B HOPMaJIbHBIX
YCIIOBHSIX 3KCILTyaTalyu, IPOBOASLINM ITYTSM.

B HopManbHOM pexume pabOThl 3JIEKTPOYCTAHOBKH, SJICKTPUUYECKUN TOK
IPOTEKAET 4Yepe3 MNPOBOAHUKHA BHYTPH HEE, KaK IMPEAYCMOTPEHO KOHCTPYKIUEH.
OT napyrux TOKOMPOBOASIIMX 3JIEMEHTOB KOHCTPYKUUU (METAJUIMYECKUE KOpITyC,
pama, Kapkac), MPOBOJAHHUKU OTIEJIEHBbI HW30JSLUEH, CONPOTHBICHHE KOTOPOW HE

MMO3BOJBICT CO3AaTh SJICKTPUICCKYIO LICIIb.
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e B

Pucynok 4. Ilpumep koncTpykiuu YT

Eciu mo kakol-to mpuuuHe (MOBPEXKIEHUE, BIIAXKHOCTh, TOKOMPOBOISIIAS
NbUTh U T.M.) CONPOTUBICHHUE W3OS YMEHBIIWIOCHh, Ha KOPIyCE WU JPYTrUx
TOKOTIPOBOIAIINX AJIEMEHTAX YCTAHOBKH TOsIBIsieTCs moTeHman. Cam mo cebe Tok
YTEUKH HE BO3HUKHET, HEOOXOJUMO CO31aTh IIETb, COSAUHSIONIYIO JIEKTPUUSCKHMA
npudOp C MOTEHIIMAJIOM Ha KOPIIyCE C 3eMJIed WM HEeUTpaiblo. 37€Ch BO3MOMKHO
HECKOJIbKO BApUAHTOB.

B mepBoM ciydae, KOpmyc 3J€KTpOYCTaHOBKH, HapUMep, OBITOBON TEXHHKH,
KacaeTcsi METAJUIMYECKOTO NPOBOJAHMKA, MMEIOUIEr0 KOHTAKT C 3emiieii. B Touke
KaCaHMsl 3aMbIKAETCA LE€Nb, U BO3HUKACT TOK YTE€UKH. ECIM KOHTAaKT IOCTaTOYHO
HAJKHBIA, TO CHJa TOKAa BO3pAcTET J0 Nopora cpabaTbiBaHHMs aBTOMATHUYECKOTO
BBIKJIFOUATEIsl B IIMTKe nuTaHus. [lpu c1aboM KOHTAKTE MOXKET BO3HUKHYTH
VCKPEHHE, JIOKAJIbHBIA HAarpeB TOYKH KaCaHUs, YTO MPHUBOAUT K OIUIABICHUIO H
JaIIbHENIIIEMY TOBPEXKACHHUIO U30JISILUU TPOBOJAOB, BO3rOPAHUIO U MTOXKAPY.

B apyrom ciywae, Kopmyc 3JIEKTPOYCTAHOBKM HE HMEET KOHTaKTa ¢
3a3€MJICHHBIMHU NPEJIMETAaMU M CaM He 3a3eMJiieH. [Ipu KacaHuu BHELIHHUX NaHeIen
YEJIO0BEKOM, BOBHUKAET HArpy3Ka, T.K. TEJIO YEJIOBEKA SIBJIACTCS MPOBOJHUKOM, U YEPE3
HEr0 MPOTEKAET HNEKTPUYECKUM TOK. [IOCKOIBKY COIMPOTUBIIEHME TENa YEI0BEKa
BEJIMKO, CHJIa TOKA HEJ0CTATOYHA JIsl CpabaThIBAaHMS aBTOMATUYECKOTO BBIKITIOYATEIIS
B IIIUTKE MUTAHUS U YEJIOBEK MTOTYYAET AJIEKTPOTPABMY BILIOTH JO JETAIBHOTO KCXO/1A.

Takum oOpazom, YT obecneunBaeT 3almMUTy 4YeJIOBEKa OT TMOPAKCHUS
AIEKTPUYECKUM TOKOM U 3aIIUTy OT MOXKapOoB.

[Mpunmun geiticteus YT cnepyrouwmii. [Ipu HOpManbHOM pexume padOThI
IEITH, KOT/[a MOABUKHBIE KOHTAKTHI Y /[T 3aMKHYTBI, IPsIMOiA TOK OT (Da3HOTO MPOBOIA

MpoxoauT yepe3 marauronposon YT, 3areM depe3 Harpy3ky, B Ka4eCTBE KOTOPOU
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BBICTYNAIOT, MOJKIIOYEHHBIE 3JIEKTPOIIOTPEOUTENN 1 BO3BPAILAETCSI OOPAaTHO B CETh
10 HYJIEBOMY IPOBOJHUKY, TaK € yepe3 Mmaruutonposo Y AT, mpu 3Tom BennumHa
00paTHOro TOKa paBHA BEJIMUMHE MPSMOTO TOKA.

[Ipssmoint Tok mpoxojs yepe3 maruuTornpoBoa YT co3naer B HEM MarHUTHBIN
MOTOK, B CBOIO O4YEpPEIb OOpaTHBIN TOK TaK ke CO3/1a€T B MArHUTOMPOBOE MarHUTHBIM
IIOTOK TaKOM K€ BEJIMYMHBI, HO TAK KaK HAIIPABJIEHUE TOKOB IIPOTUBOIOJIOKHO, TO U
CO3/1aBa€Mbl€ UMW MATHUTHBIE MOTOKM IPOTHBONIOJIOXKHBI, T.€. MATHUTHBIE MOTOKH
HaIIpaBJIEHbI BCTPEYHO [0 OTHOIIEHUIO IPYT K APYTY U COOTBETCTBEHHO, ITPU PABHBIX
3HAUYEHUSIX IPSMOT0 U 0OPATHOT'O TOKOB, YPABHOBEIIMBAIOT IPYT APYyra, B pe3yybTaTe
Yero CyMMAapHbId MarHUTHBIA TOTOK B MarHUTONPOBOJIE PaBEH HyNO. Tak Kak
CyMMapHbIii MarHUTHBIA MOTOK B MArHUTONPOBOJAE OTCYTCTBYET (pPaBEH HYIIO), BO
BTOPUYHON OOMOTKE TOK HE WHAYKTUpYyeTCs. [loABMKHBIE KOHTAaKThl 3aMKHYTHI,
AIIEKTpHUYECKas 1ENb BKIIOUEHA U HaXOJIUTCSA B HOPMAIbHOM PEXUME paOOTHI.

Ecnu B 0qHOM M3 371IEMEHTOB 3JIEKTPUYECKON LIENH BO3HUKAET YTEUYKA TOKA, TO
YacTh JIEKTPUUYECKOTO TOKA HAUMHAET IPOTEKATh M0 HEXKENATENBbHOMY MPOBOIAILEMY
nytd. [Ipu 3TOM, YacTh TOKa BJEKTPUUYECKOM LeMHu, MOCTymaromas oT (a3zHoro
npoBoja He OyaeT BO3BpamlaThCsi B CETh, a MPOXOAS IO HEXEIATEIbHOMY
IPOBOJALIEMY MYyTH OyneT yxoAuTh B 3emito. ClienoBaTenbHO, OOpATHBIM TOK,
KOTOpbIM OyAeT BO3Bpallatbcs B ceTh uepe3 MarHuTonpoBoa YT mo HyneBomy
POBOJY, OyZ€T MEHbIIe MPSIMOro TOKa, MOCTYIAIOIIET0 B CETh, COOTBETCTBEHHO U
BEJIMYMHA TMPSMOTO MArHUTHOTO IOTOKA CTaHEeT OOoJblle BETUYHHBI OOpPAaTHOTO
MAarHuTHOTO ITOTOKA, B pe3yiprare 4ero B mMarmurtonposomge YT cymmapHbii
MarHUTHBIN MOTOK YK€ He OYJeT paBeH HYJIIO.

Bo3HUKIINK CyMMapHbIA MArHUTHBIM IOTOK MHAYKTUPYET JIEKTPUUECKUN TOK
BO BTOPUYHON OOMOTKE, KOTOPBIA MpPOXOJs Yepe3 MarHUTOAIEKTPUUECKOE pere
IPUBOJUT €ro B paboTy, a OHO, B CBOIO OUY€pE/lb, Pa3MBIKAET MOJBUKHbIE KOHTAKTHI
OTKJIIOYAsl DJIEKTPUYECKYIO LIETIb.

VYCTpOoHCTBO 3allUTHOTO OTKIIIOUEHUS JU(PPEepeHIIMaIbHOIO TOKA HMMEET B
obuxone W JApyrue Ha3BaHMs, HamnpuMmep, IuddepeHIalbHbIA BBIKIIOYATENb,
aBTOMAaTHUYECKUH BbIKIIIOYaTENh U PepeHnanbHOro TOKa, YCTPOUCTBO 3alllUTHOTO
oTKIIOUeHUs. Takxke B pa3IUYHbIX IOKYMEHTAaX BCTPEUAIOTCA pa3Hble ab0OpeBUaTyphl
naHHoro ycrpoiicta, Hanpumep, ABJIT B 'OCT IEC 61009-1-2020, BAT B I'OCT
IEC 61008-1-2020; YT B CII 256.1325800.2016; Y30 B ITYD u CII 31-110-2003.
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OcHoBHbIMU XapakTepuctukamu Y T sBisroTcs:

- tun. B 3manusax moryt npumensateea YT tuna «Ay», pearupyromue Kak Ha
NIEPEMEHHBIE, TAK U Ha MYJICUPYIOUIME TOKH YTeUKH, WK Tuna «ACy», pearupyromme
TOJBKO Ha MEPEMEHHBIE TOKU YTEUKU. VICTOYHMKOM MyJbCHPYIOLIETO TOKAa YTEUYKU
MOTYT SIBJISITbCSI CTUPAJIbHBIE MAUIUHBI C PErYJATOPAMH CKOPOCTH, PETYJIUPYEMBIE
VMCTOYHHMKH CBETA, IEPCOHAIIbHBIE KOMITBIOTEPHI U JP.

- HOMHHAJBHBIA TOK - MaKCHUMAaJbHBII TOK mpu KoTopoM Y/IT cmoco6HO
JUTUTENIbHO paboTaTh, HE TEPsisi CBOIO paboTocrnocoOHOCTh. CTaHAapTHBIMU, HanboIee
4acTO HMCIOJIb3YyEMbIMU 3HAYEHUSIMH HOMUHAJIBHBIX TOKOB Y /[T, mcmnonb3yembiX B
ANIEKTPOYCTAHOBKAX KHUJIbIX W OOIECTBEHHBIX 3AaHui sBistores: 10, 16, 25, 32, 40,
63A;

- nuddepeHnnanbHbIi TOK — MUHUMAIbHBIA TOK yTeukd, npu kotopom YT
POU3BEIET OTKIIOUYEHHE dIEKTprudecKol 1enu. JuddepeHmuanbablii TOK — 3TO 0J1HA
Y3 TJIaBHBIX XapakTtepuctuk Y T;

- HOMUHAJILHOE HaNpsbKeHHe — HanpsbkeHue cetu rpu kotopom YT criocoOHO
JUTUTEIIEHO PaboTaTh, HE TEPSS CBOIO pabOTOCIIOCOOHOCTS;

- pon Toka (MOCTOSTHHBIN MU IEPEMEHHBIN );

- YCJIIOBHBIN TOK KOPOTKOT'O 3aMBIKAHUS — TOK KOTOPBIM KPATKOBPEMEHHO MOKET
Bbiiepkath YT 1o MoMeHTa moka He cpaboTaeT aBTOMATUYECKUN BBIKIIOYATENb,
YCTAHOBJICHHBIN JJIS1 3aIIUTHI LEMH OT KOPOTKOT'O 3aMbIKaHUS.

Bre16op YT npou3BoauTCs 1O CICTYIOIINM KPUTEPHSIM:

- IO HOMUHAJIIbHOMY HAIpPsDKCHUIO U THUIY CeTH. HOMHMHanbHOE HampsiKEHUE
YT nomxHO ObITH 0OJIbIIE TMO0 PABHO HOMUHAJILHOMY HAMPSHKEHUIO 3aIUIIAEMOM
uM 1ienu. s ogHodasHoit cetu Tpedyercs aByxmnontocHoe YT, mias tpexdazHoit
CETHU — YETBIPEXIIOIOCHOE;

- 1o HoMuHAJIIBHOMY TOKY. CornacHo I1YD ucnonb3oBanue YT B rpynnoBbix
JUHUSAX, HE HMMEIONINX 3allUThl OT CBEPXTOKA, O€3 OTOJHUTEIHLHOTO Aarapara,
o0ecrneunBaroIIero 3Ty 3alUTy He aomyckaetrcs. M3 atoro cienyer, uro nepen YT
JOJDKEH CTOSITh aBTOMATUYECKUM BBIKIIIOYATEIb WM JPYroil anmapar ¢ QyHKIHUeH
3alIUTHI OT CBEPXTOKA, [0 TOKY KOTOPOTrO HEOOXOAMMO BbIOUPATh HOMUHAIBHBIM TOK
YAT. Tlpu stom HomuHanbHBIM TOK YJIT momkeH OwiTh Oombine OO paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOTI'O /IO HETO anmnapara 3alliThl (ABTOMAaTUYECKOTO

BBIKJIFOUATENIS WIIM JPYTOro anmnapara ¢ GyHKIHeH 3alIUThl OT CBEPXTOKA);
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- mno gudpdepenmmanbHoMy  TOKy.  CTaHZApTHBIMH  BEITUYMHAMU
mupdepennmansaoro toka YT sasmsrorcs: 6, 10, 30, 100, 300, 500mA. YAT
¢ muddepenmmanbabiM TokoM 100, 300 u 500 MA TpUMEHSIIOTCS JJIs 3allUThI
OT moxapoB, ¢ auddepeHunanbapiMu Tokamu 6, 10, 30 MA - mus 3amUTHI

OT IIOPAKCHUS YCIIOBCKA SJICKTPUUCCKUM TOKOM.

cepun NPOM3BOAUTENL

i

HOMWHaNbHLIN TOK \
\ B1l1-63

HanpsXeHue 50 A
\.2305- sm'u

cxema
|an 30 MA A _’ NOAKNIOYEHUR
andbdepeHuManbHbIA -"""-' ! / 0603HaYeHus

|

TOK
/ m ' !
YCNOBHBII TOK KB/ 'A. -E
T™N Y30 @
KHOMKa «TECT» TeMnepaTypHelid AnanasoH

(cTaHgaprtHas ot -25 fo +40)

1d
| Tun AC E - ANA CUHYCOMAANLHOIO
B NepeMeHHoro Toka
1 4 Tun A - ANA NYNbCUPYIOLWEro
m NOCTOSIHHOMO TOKa (M ANS CUHYCOMAaNb-
e —— HOro NepPeMeHHOoro Toka)

144 Tun B - ANSA NOCTOAHHOIO ToKa (1
I ANS CUHYCOMAANBLHOMO NEPEMEHHOMO
—_— TOKA W ANA NYNLCUPYIOWEro NOCTOSAH-
HOro ToKa)

Pucynox 5. Mapkuposka YT

[Tpumensiemble Tunel YT ¢GyHKIUMOHATBPHO MAOJDKHBI IpeaycMaTpUBATh
BO3MOXKHOCTb ITPOBEPKH UX paboTocnocoOHOCTH, poBepka Y T (TecTupoBanue) 1is
KWIbIX OOBEKTOB JOJDKHA IPOBOAUTHCS HE PEXKE OAHOIO pasa B TpU Mecsla,
0 4YeM JOJDKHA OBITh 3alUCh B HHCTPYKLHMHU IO DKCIUTyaTallMd IpearpUsTHs-

HN3TOTOBUTCIIA.
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YcranoBka YT,  HEWCTBYHOIIMX  HA  OTKIIOYEHHE,  3alpelIacTcs
JJIS DJIEKTPONPUEMHUKOB, OTKIFOYEHUE KOTOPBIX MOKET IPUBECTH K ONACHBIM
MOCJEACTBUSAM: CO3[JaHUI0 HEMOCPEACTBEHHOW yrpo3bl Il KU3HU JIFOJAEH,
BO3HHKHOBEHUIO B3PBIBOB, I10XKAPOB U T.II.

JUis CaHUTAapHO-TEXHUYECKUX KaOWH, BAHHBIX U JYIIEBBIX PEKOMEHIYETCs
ycranaBnuBath Y [T ¢ HoMuHaANBHBIM AU PEepeHIInaTbHBIM OTKIIOYAOIIUM TOKOM JI0
10 MA, ecau 11l HUX BBIIEJIEHA OT/EIbHAS JIUHUS, B OCTAIBHBIX CIIy4dasX, HAapUMED,
OpU TNPUMEHEHUH OJHOW JUHHM U1l CAaHUTAPHO-TEXHUYECKON KaOMHBI, KyXHU U
Kopuaopa, ciuenyetr npumeHsaTh YT ¢ HomuHanpHBIM auddepeHInaIbHbIM
OTKJIKOYAIOIUM TOKOM 110 30 MA.

Jns omHokBapTUpHBIX H0oMOB YT ¢ HOMHHANBHBIM Au(depeHInaIbHbIM
OTKJIHOYAOIUM TOKOM A0 30 MA peKOMEHyeTCsl MpeayCcMaTpUBaTh sl TPYIIIOBBIX
JUHUM, TNUTAOIIMX IITENCEIbHbIE PO3ETKH BHYTPH JOMa, BKIIIOYas IOJBAJIbI,
BCTPOCHHBIE U INPUCTPOCHHBIE TAPa)XHU, a TAaKKE B TPYNIOBBIX CETIX, MUTAIOLIUX
BAaHHbIE KOMHAThI, AYILLIEBBIE U CayHbI. J[JI1 yCTaHABIMBAEMBIX CHAPY>KH LITEIICEIbHBIX
po3erok ycraHoBka YT ¢ HomMuHanbHBIM JIud(EepeHIINATbHBIM OTKIYAIOUUM
TokoM 10 30 MA o0s13aTenbHa.

B 3pmanusx moryt npumensatbes Y30 Tuma «Ay», pearupyrolpe Kak Ha
IIEPEMEHHBIE, TAK U Ha ITYJIbCUPYIOLIME TOKH MTOBPEXKAEHNN, MK «ACy», pearupyromnme
TOJIBKO Ha NIEPEMEHHBIE TOKU YTEUKHU.

Kax Buano u3 xonctpykuuu YT (ecnu peub uaer He 0 KOMOMHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB M MpH JIOO0H CXeMe ero
NOAKIIOYEHUs]  JOJDKHA  OBITh  MNpeaycMOTpeHa  oOsi3aTrenbHas  YCTaHOBKA
aBTOMATHYECKOTO BBIKJIIOUYATENS, IS 3aIUThI, KaK camou ceTu, Tak u Y T oT TokoB
neperpy3ku U KOPOTKOTO 3aMbIKAHUSI.

Taxxke HeoOxomuMa mepHoaWYEcKas MpoBepka padotocmocobHoctn Y/IT.
Cranmapramu [7, 8] ycTtaHOBIIeHO TpeOOBaHUE MO HAJMYUIO YCTPOMCTBA MPOBEPKHU
paborocniocoonoctn YIT (kHomkm). [IpoBepka paboTOCIIOCOOHOCTH OCYIIECTBIISETCS
HaxaTueM KHonku « TECT». Ilpu ee Haxxatuu B Y /[T UCKYCCTBEHHO CO3AAETCS TOK

YTEYKH, YTO JOJKHO IPUBECTH K OTKI0UeHH0 Y /I T.
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YcrpoiicTBa 3a1MTHI OT AYroBoro npo6ost uin uckpenus (Y3/111)

JlyroBoii mpoOOW WM HMCKPEHHE — OJWH U3 aBapUUHBIX I0KapOOIACHBIX
PEKUMOB B DJIEKTPOCETSX.

B oTnnume OT KOpPOTKMX 3aMbIKaHWW, BO3HHMKAIOIIMN TIPU HCKPOBBIX
U AYTOBBIX pa3psiiaX TOK, OTPAHUYMUBAETCS CONPOTHBIEHUEM HAarpy3ku, Ha KOTOPBII
HE PEarupyroT aBTOMAaTUYECKHUE BBIKJIKOYATEIN, HO 3a CUET JJIMTEIIBHOTO BPEMEHH €0
MIPOTEKAHUS], MOXKET MPOUCXONUTHh BOCIUIAMEHEHUE U30JISIUK POBOJA.

OmHOM W3 TJIABHBIX MPUYUH HCKPEHUS SBISIETCS OOJIBIIIOE TEPEXO0THOE
conpotunenue (BIIC), B o0uxome Ha3pIBaEMOE TaKXKE «IUIOXUM KOHTAKTOM.
[Tpu BIIC Ha mepexoie 3JEKTPUYECKOrO TOKA C OAHOrO IMPOBOJHHMKA HA JIPYroi
oOpasyeTrcss TocienoBaTeIbHAS WM TapajUieibHass JJICKTPpUYECKas yra MeEexIy
IIPOBOJAMU WJIM KOHTAKTAMH.

BIIC yacTo BO3HHMKAET BCIEACTBUE N€PEKTOB U MOBPEKICHUMN, MTPOU3OLIEAIINX
U KCIUTyaTanuu ooopynoBanus. Hapumep:

- TOBPEXIEHUS H30JSALUUU KaOessl TBO3ASIMH, WIypylaMH, 3aKUMaMu WU
P MEXAHUYECKOM BO3JIEVCTBUU JPYTUMH IIPEAMETAMHU;

- TIOBPEXACHUS U30JISIITUU Ka0esel rppl3yHaMy | IOMAITHUMU JKHBOTHBIMU;

- M3JI0M Kabens (MMpoBOJIa) MPU U3TMOAX WM MPU TMOCTOSHHBIX MEXaHUYECKUX
BO3JCUCTBUSIX;

- CTapEeHUE W3O0JISILUM, MOBPEXAECHUS OT BO3IACHUCTBUS TEMIIEPATYphl, BJArw,
JIPYTUX pa3pymarommx (HakTopos;

- YXYIIIEHUE KOHTAaKTa M3-3a OCHa0JIeHUs 3aKHMOB, CTApEHUS U OKUCICHUS
MIPOBOJIOB U T.[I.

B moBpexnéHHON jkuiie BO3HUKAET Malbld 3a30p, MpoOMBaeMbIil pabodrm
HaIpsHKEHUEM, ITO3TOMY TOK MO TAKOMY KaOeto MPOoI0KAET NPOTEKaTh, U OCTAETCS
OJIM30K K HOMHUHAJIBHOMY 3HAUEHMIO, a 3HAYUT, aBTOMATUYECKHM BBIKJIIOYATEINb

Ha HEro He pearupyer.
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OcaabaeHipi MexaHuuecHoe [MepegasnenHbii HenonHoueHHbIA
KOHTaKT NOBPesAeHHe kabens HOHTAKT

#abena
N

Hedent MospexgeHue Mexanuyeckoe NospesaeHue CRpyTHa Menb W
wabiena TRBIZYHAMH MOBpEMOEHHE MAM CTApeHna ANKOMAHNER
HIOAALMM HIONALMIA

Pucynoxk 6. Bo3aMoxkHbIe IPUUHHBI UCKPEHUS B 3JIEKTPOIPOBOIKE

B 3a3ope BO3HUKAeT AYroBOW pas3psll, COMPOBOXKIAIOIIMKUCA HWHTECHCUBHBIM
BBIJIEJICHUEM TEIUIA, YTO MPUBOAMT K JaJIbHEHIIEMY pa3pyLICHUIO N30JSILUH KaOems U
€r0 BO3TOPAHHUIO.

[Tpu 6071b11I0M IEPEXOTHOM COITPOTUBICHIH BO3HUKAET MPOLIECC IUKINIECKOTO
o0pa3oBaHMsl W TalICHHUS OJIIEKTPUUYECKOW MyTH, TNPOUCXOIUT 3HAUUTEIbHOE U
JUIUTEJIBHOE BBIJICIICHUE TEIJIOBOW PHEPTrUU. BO3HUKAIOT IUIUTENIBHBIE U YCTONYUBBIC
TEIUIOBBIE PEKUMBI PabOTHI ANEKTPUUYECKUX ILIENEH, BCIECACTBUE YEr0 MPOUCXOAUT
paspyleHre U30JISLUHU U 3alIUTHRIX 000JI0UEK, a TAKXKE ITOCIEYIOIIee BO3rOPaHHE.

Ilo MexaHu3My BO3HHKHOBEHHMs, pPa3Iu4arOT IOCJIECIOBATEIbHBIA TyrOBON

npoOoi, mapasuieabHbIN JYyTrOBOM MpoOOH U TyroBoi MpoOoil Ha 3eMITIO.

L (nuHuA)

HATPY3KA

N (He#WTpanb)

PE (zazemneHue)

{EE = = = N I O S S S I O O O W O O O = .

Pucynox 7. Mexann3m BO3HUKHOBEHHSI TyTOBBIX TIPOOOECB
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[log mnocnegoBaTeNbHBIM JTYyTrOBBIM IMPOOOEM MOHUMAETCS AIEKTPUUECKUI
npo0oil M30IsAMK (MM BO3AYIIHOTO MPOMEXKYTKA), IPU KOTOPOM TOK IPOTEKAeT
yepe3 Harpysky menw, 3amumaemon Y3JII1. TlocmenoBaTenbHbIl TyroBO mpoOoit
BO3ZHHKAET, IIPEXKJIE BCEr0, B PE3YJIbTATE NOBPEXKICHUS IPOBOJIA UITU IIOTEPU KOHTAKTA
B IMOCJIEAOBATEILHOCTU C HAarpy3koi. B 3Tux ciydasix, BeJIM4YMHA TOKA MEHBIIIE, YEM
pabouuii  TOK, ¥  aBTOMAaTHYECKHWE  BBHIKIIOUATEIM WM  BBIKIIOYATEIH
nuddepeHInaTb HOr0 TOKa HEe CIIOCOOHBI ONPEAETUTh HEMCIPABHOCTh M OTKIIOYUTh
3alIUIIAEMYIO LIETb.

[TapannenpHbIN 1yroBoi mpoOoit - 3T0 MPoOOH, MPU KOTOPOM TOK MPOTEKAET
MEXIYy aKTHUBHBIMU TMPOBOJAHMKAMH, TMapayieIbHO Lenu Harpy3ku. I[Ipo0Goi
COMPOBOXKIAAETCS MOSIBJICHUEM DBJIEKTPUUYECKON AYTH, COCOOCTBYIOIIEH 3aMbIKaHHUIO
POBOJHUKOB. BennunHa Toka mpH mapajuieIbHOM Mpo0O0e OMpeAessieTcs] MOTHBIM
CONIPOTHUBJIEHUEM LIENU. B 3aBUCHUMOCTH OT TOro, KAKOM HOMHUHAJIBHBIM TOK HUMEET
ABTOMATHUYECKUU BBIKIIIOYATENIb, MPOUCXOIUT (WM HE MPOUCXOJMUT) OTKIIOUCHHE
nenu. [lpum 3arpyOneHHOW ycTaBKe TOKa cpabaTblBaHUS aBTOMAaTUYECKOTO
BBIKJIFOUATENS] OTKJIFOYEHHUE LIENH MPOUCXOIUT C 3aJEPIKKOM.

JlyroBoit mpo6oii Ha 3eMITIO — 3TO TIPOOOH, MPU KOTOPOM TOK MPOTEKAET MEKIY
aAKTUBHBIM TTPOBOJTHUKOM U 3€MJIEH B pe3yJIbTaTe 3aMbIKaHusl (Da3HOTO MPOBOTHUKA HA
3€MJIIO WJIM Ha BJIEMEHT DJIEKTPUYECKHU CBSI3aHHBIN C 3€MJICH.

YerpoiicTBo 3amuthl oT Ayrosoro mnpooost (Y3I1) — HOBBIHM Kiacc anmapaToB
3alUThl AJEKTPUUECKON CETH, NpPEIHA3HAYCHHBIM, B OTIMYHE OT APYTMX BHUIOB
ANEKTPUUYECKUX 3ALIUT, UCKIIFOUUTENBHO I MPEAYNPEKICHUS U NPEAOTBPALICHUS
M0KapOB, BOZHUKAIOUIUX U3-3a JyTOBOT0 MPO00s (MCKPEHMS).

HekotopbiMu pa3zpaboTuMKamMu ATHX M3ACIUNA MPUMEHSIETCS TakKe TEePMUH

«YCTPOMCTBO 3alIUTHI OT UcKpeHus» (Y3Uc).
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Pucynox 8. [IpuMepst yCTPONUCTB 3aIUTHI OT TyTOBOTO MPOOOS pa3TMIHBIX
MIPOU3BOJUTEIIEN

V31T HOCUT UCKITFOUUTETBEHO MPOTUBONIOKAPHOE HA3HAYEHUE.

OcHoBHoil  3amaueid  Y3/III  sBhsieTcss  CBOEBPEMEHHO  PacCIiO3HATh
BO3HUKHOBEHHE MOKAPOONMACHOIO MCKPEHHMSI W  OTKJIIOYUTH  3alUIIAEMYIO
AIEKTPUUYECKYIO LEb.

VY3II CcKOHCTPYMPOBAHO TaK, 4YTOOBI OMNPENEIUTH MOSABJICHHE JTyrOBOTO
(MCKpOBOro) paspsiaa W IpepBaThb KOHTYp €HI€ Mepe] TeM, KaK SHEpPrus B MecTe
HEUCTPABHOCTHU JOCTUTHET 3HAYCHUM, BEAYIIMX K BOBHUKHOBEHHIO MTOXKapa.

VY3AI1 obecnieunBaeT aBTOMATHYECKYIO JIMATHOCTUKY KOHTPOJUPYEMOI
AIIEKTPUUECKOW 1LENU W MPU BO3ZHUKHOBEHHUU HCKPEHHUS OTKIOYaeT e€ OT oOuieit
MMUTAIOIIEN CETH.

Takum oOpazoM, 1eb TPUMEHEHUSI 3TUX YCTPOUCTB — 3TO MPEAYNPEKIACHUES
MOKapoB, BO3HUKAIOUIMX B MOMEUIECHHUSX, 3JAaHUAX U COOPYKEHHUSIX MO HPUUYHHE

HEUCTIPABHOCTH 3JIEKTPOOOOPYIOBaHUS, MPOSIBISIONICHCS B BUAE AYTOBOrO MpoOOs
(UCKpeHus).
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bonpmmaCcTBO  V3/III  MCMONB3YyIOT CXOKHE TPUHIMIBI  OOHAPYKCHUS
II0KapOOIIaCHOTO MCKPEHMS B CETHU. YCTPOMCTBO aHAJIU3UPYET COBOKYIHOCTh
MapaMeTpOB TOKAa M HAIPSIKEHUS CETH, XapAKTEPHBIX JIsI WCKPEHUSA: BEJIMYUHY,
dbopMy, MOISIPHOCTH, MPOJIOJKATETLHOCTh U TEMIT CJICIOBAHUSI CKAYKOB. DTH CKAYKU
U JaloT uHdpopmaluo, oopadaTbiBaeMyr0 MOJyJIeM 00paObOTKH CUTHAJIOB B COCTaBe
Y311 BenuurHa noJiy4eHHOTO CUTHAJIa CPABHUBAETCS € 3aJJaHHBIM 3HAYEHUEM U IIPH
KOKIOM TIIPEBBIIICHUM J3TOr0 3HAYEHUs II0JAETCS WMIYJBC PETUCTPUPYEMBIN
HakonuTeneM. [Ipu HOCTHKEHMM B HAKOMUTEJE YCTAHOBIICHHOTO YHMCIIA UMITYJIBCOB
3aIaHHOTO YPOBHSI MOApsA (HOPMHUPYETCS CUTHAI, OTKJIIOYAONIMN 3alUIIAeMYyI0
JIMHUIO.

Baxnoii xapakrepuctukoid Y3/III, sBaseTcs NOMEXO03alUILIEHHOCTh, T.€.
OTCYTCTBHE HEXENATeNbHBIX (JIOXKHBIX) cpabaTblBaHUM TMpU BKJIOYEHUU B
3aIIUIIAEMYIO LIETb PA3IMYHBIX AIEKTPONPUOOPOB, HATPUMED, MbLIECOCA, UCTOUHUKA
IIATAaHUSI C DJJEKTPOHHOM KOMMYTAallME€H, JBUTaTellsi KOHAEHCATOPHOIO IIyCKa,
AJIEKTPOHHBIX PETYISTOPOB (TUPUCTOPHOIO THUIA) CHUIIBI CBETA, (IyOPECIEHTHBIX U
TaJIOTEHOBBIX JIAaMII, a TaKXX€ «HOPMAJIbHO MCKPAILIUX» PYYHBIX AJIEKTPOOBITOBBIX
WHCTPYMEHTOB C JIBUTATEJSIMU KOJJIEKTOPHOI'O THUIIA UCKPEHHE B KOTOPBIX SIBIISIETCS
JOMyCTUMBIM, HAIIPUMEP APEIb.

CTouT OTMETUTH, YTO OTAEIBbHBIE AJIEKTPUUYECKUE YCTPOMCTBA CAMU MOTYT
Ie€HEepUPOBATh BBICOKOYACTOTHBIE M CPEJHEYACTOTHBIE IOMEXH, KOTOpble OyayT
pacno3HaBatbest Y3l kak wucTouHUMK uHCKpeHus. Hampumep, TUpUCTOpHBIE
perynsTopsl ¢ (a3oBBIM yIpaBICHUEM 0€3 TMOMEXOIMOMABISIONNX (UIBTPOB;
pa3IM4YHbIE YCTPOWCTBA, TEHEPUPYIOIINE BBICOKOYACTOTHBIE MMOMEXH IMOBBILIIEHHOIO
YPOBHSI, CYHIECTBEHHO MPEBBIIIAIOIIME HOPMBI Ha noMexosmuccuto. [lpu Hamnuumn
NEPEUYUCIECHHBIX YCTPOUCTB, MPUXOAUTCS JINOO OTKAa3bIBaThCS OT puMeHenus Y 311,
yBEJIIMYUBAsE PUCKH BO3rOpaHUil OT uCKpeHus, aubo otkiarouare Y3/II Ha Bpewms
WCIIOJB30BaHUs YCTPOMCTB, SBIISIOIIMXCA TEHEPATOPAMU BBICOKOYACTOTHBIX U
CpPEAHEYaCTOTHBIX MOMEX.

OcHoBHbIMU XapakTepuctukamu Y311 sBisiroTcs:

- HOMHUHQJIBHBIM TOK — MaKCUMaJIbHBIM TOK Tpu KoTopoM Y3JIII cmocoGHO
JUTUTEIBHO paboTaTh, HE TEPSIS CBOIO pabOTOCIOCOOHOCTh. B OCHOBHOM BBIMYCKAIOTCS
B IIATH MOAN(UKAIHAX, B 3aBUCUMOCTH OT HOMHUHAJILHOTO ToKa: 16, 25, 32, 40, 63A;

- HOMHMHAJIbHOE HAINPSIKECHUE — HANpsHKEHHE ceTu npu Kotopom Y3JIII

CIIOCOOHO JITUTENILHO PaboTaTh, HE TEPSIsi CBOIO pabOTOCIIOCOOHOCTS;
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- YCJIOBHBIM TOK KOPOTKOI'O 3aMBIKAHUS — TOK KOTOPBI KPATKOBPEMEHHO MOXKET
BeiiepkaTh Y3/II1 1o MoMeHTa moka He cpaboTaeT aBTOMAaTHYECKUN BBIKITIOUATEb,

YCTaHOBHCHHLIﬁ AJI 3allIMTBI OCIIK OT KOPOTKOI'O 3aMbIKAHUS.
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1 — u3roToBuUTENb; 2 — MOJIEb; 3 — HOMUHAIBHOE HAIPSKEHUE; 4 — YaCTOTA; 5 — HOMUHAJIbHBIN
TOK; 6 — YCIIOBHBIM TOK KOPOTKOTO 3aMbIKaHUs; 7 — CXeMa MOAKIIOYEHHU; 8 — CXeMa WHINKALINU
COCTOSIHUS TIpUOOpa

Pucynok 9. Ilpumep mapkuposku Y311

Bri6op Y311 npou3BOaUTCS MO CASAYIOITUM KPUTEPUSIM:

- 10 HOMUHaJILHOMY HanpsikeHuto. HomunansHoe Hanpsixenue Y311 1omkHO
ObITH OOJIbIIIE JINOO PAaBHO HOMHUHAILHOMY HAMPSDKEHUIO 3aIUIIAEMON UM LIETIH;

- N0 HOMHUHaJIbHOMY TOKYy. Y3/[II He 3amummaer >3JEKTPUUYECKYIO CETh
OT IEpPErpy3KHU U TOKOB KOPOTKOro 3aMmbikanusd. [loatomy nepen Y3111 qoskeH cTosTh
aBTOMATUYECKUM BBIKIIOYATEIb WJIM Jpyrol ammapar ¢ (yHKIHEH 3aliuThl
OT CBEPXTOKA MO TOKY KOTOPOT0 HEOOXOJUMO BhIOMpaTh HOMUHANbHBIA TOK Y 3/I1.
[Ipu »sTtom HomuHanmpHBIM TOK VY3/Il nmomkeHn ObITh Oosbie MO0 paBeH
HOMHUHAJIbHOMY TOKY YCTaHOBJIEHHOIO JI0 HETO anmapara 3aluThl (ABTOMATHYECKOTO
BBIKJIFOUATENIS WIIM IPYroro anmnapara ¢ GyHKIMel 3aiuThl OT CBEPXTOKA).

Taxoxe ipu Be16ope Y3/III cnenyer oOpaTuTh BHUMaHUE HAa HATMYKUE QYHKITUU
IPOBEPKH PabOTOCIOCOOHOCTU yCcTpocTBa. HekoTopble MPOM3BOIUTENN OCHAILAIOT
V31T kHONIKOW MPOBEPKH, OTAEIbHBIE MPOU3BOJUTEIN B KOMIUIEKTE C YCTPOMCTBOM

MMOCTAaBJIAKOT CPCACTBO KOHTPOJIA B BHIAC aBTOHOMHOM BHUIJIKH, HOSBOJ’IHIOH.[@IZ
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UMUTHPOBATh HCKPOBbIE paspsiabl, U TakKuM OOpa3oM OCYUIECTBIATH KOHTPOJb
(GYHKIIMOHUPOBAHUS W3JETUS M OINpPENEICHHE 30HbI €ro JEHCTBUS, UTO SIBISAETCA

HCCOMHCHHBLIM IMPECUMYIICCTBOM TAaKHUX allllapaToOB.

Pucynoxk 10.ITpumep Y3 I B KOMIUIEKTE CO CPEACTBOM KOHTPOJISI 30HBI
(GyHKIHOHUPOBAHUS

YcranoBka Y3/III B rpynmoBbIX CETSAX MUTAHUS CUCTEM MPOTUBOMONKAPHOM
3alIUTBl U B JJIEKTPOYCTAHOBKAX MEAULMHCKOTO HA3HAYCHMS, MOAAECPKUBAIOIINX
KU3HENIEATEeIbHOCTh OOJBHBIX, HE JOMYCKAETCS.

V3II sBnserca eme OJHUM BHJAOM 3alIUTHl DJEKTPUUYECKUX LEHEH.
OHo He 3ameHseT co00# Ipyrue anmapaTsl 3alUThl U HE OTMEHSIET HEOOXOIUMOCTH
MIPUMEHEHUS B DJIEKTPUUYECKUX LIETSAX aBTOMATUYECKUX BBIKIIOUYATENICH U YCTPOUCTB
3alIUTHOTO OTKJII0UeHUs AudhepeHnaabHOTo TOKa.

VY3AII pexoMeHnyeTcs YCTaHABIMBATH B OTHAEJbHBIX TIPYIIIOBBIX JIMHUSAX
NUTaHUS OCBEIIECHMS U IITENCEIbHBIX PO3ETOK MOCIIE IPYTUX alapaToB 3auThl (AB,
YAT).

VYcranoska Y3/II1 3anpemniaercst B IUHUSAX CUCTEM MPOTUBOIIOXKAPHOMN 3aILUTHI,
a TaK¥Ke€ AJIEKTPONPUEMHUKOB, OTKIOYEHNE KOTOPBIX MOKET MPUBECTU K OMACHBIM
MOCJEACTBUSAM: CO3[JaHUIO0 HEMOCPEACTBEHHOW yIrpo3bl ISl KU3HU JIFOJEH,

BO3HUKHOBCHHIO B3PLIBOB, ITOKAPOB U T./.
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YerpoiicTBa 3amuThl 0T nepeHanpsxenus cetu (Y3II)

[Tepenaapl HANPSKEHUS B IIEKTPUUECKOM CETH SIBIIIFOTCSI OJHOM U3 OCHOBHBIX
IPUYUH BBIXOJIAa U3 CTPOS AJIEKTPUUYECKUX MPUOOPOB, MPUBOIALIUX B OTACIBbHBIX
ciayyasix K noxkapy. OcoO0eHHO OcCTpo BONPOC 3alIUThl  BIEKTPONPHOOPOB
OT TMEpENag 0B HAIMPSKEHUSI CTOUT B KUJIBIX MHOTOKBAPTHUPHBIX JOMax CTapou
IIOCTPOMKH, & TaK K€ YACTHBIX JKMJBIX JOMAX MOJAKIIYEHHBIX K CTApbIM JIMHUAM
ANeKTponepeaay.

VY CTpOICTBO 3alMTHI OT MEPEHANPSIKEHUS W PEJIE HANPSHKEHUS — 3TO anmnapar
3alUThl, OCYILIECTBISAIOMINN HEMPEPBIBHBI KOHTPOJIb BEJIMYHMHBI HANPSHKEHUS
MUTAIOIIEH CeTH C LeNbl0 00ecreueHus OTKJIIOYEHHs Harpy3Kd B Cydae BBIXOJA

SHAYCHUA HAIIPSAKCHUA 3a YCTAHOBJICHHBIC ITPUICIIbI.

Pucynok 11. [Ipumepsl yCTpOMCTB 3aIIUThI OT NEPEHANPSHKEHUS pa3IMYHbIX
MIPOU3BOAUTENIEN

Haznauennme  VY3II  3akmiouaeTcss B 3alIMTE  DIEKTPOOOOPYIOBAHMS
OT Iepena 0B HAPSHKEHUS CETH KOTOPBIE MOT'YT BO3HUKHYTD B CJIEICTBUE PA3THMYHBIX
(baKkTOpOB TaKKX KaK OOpBIB HYJIs, Iepekoc (a3 u T.1.

Kak npaBuino, Y3II cocToMT U3 ABYX OCHOBHBIX OJIOKOB: M3MEPUTEIBHOIO
Y UCIIOJIHUTEIILHOTO.

[Ipu nomaue wa VY/II HanpsokeHus W3MEPHUTENbHBIM OJOK Ompenesser
€ro BeIU4MHYy. Eciii n3MepeHHOe 3HaUYE€HUE HAIIPSHKEHUS 3JIEKTPOCETH HE BBIXOJUT 32
YCTaHOBJIEHHBI B HACTPOWKaX Ouana3oH 3HAYEHWH M3MEpUTEIbHBIH OJOK MOJaeT
CUTHAJl Ha WCIIOJIHUTENbHBIA OJIOK (peie) KOTOpBIM 3aMbIKAE€T CUJIOBOM KOHTAKT,

BKJIIO4as TEM CaMbIM HArpy3Ky B CCTbhb.
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Takum ob6pazom, YJIII ocyiiecTBiIsieT HENPEepPhIBHBIA KOHTPOJIb HAIPSIKCHUS
ANEKTpOCETH. B ciydae CHMKEHHsS HAIpPSOHKEHHsT HWKE YCTAHOBIJIEHHOTO IIOpora
VT TIOBBIIIICHUS BBINIE YCTAHOBJICHHOTO B HACTPOMKAX MOPOTa M3MEPUTEIBHBINA OJIOK
MTHOBEHHO TIOJIa€T CHUTHAJ Ha WCHOJHUTEIbHBIA MEXaHu3M (peJie) KOTOpbIil
OTKJIIOYAET DJJEKTPOYCTAaHOBKY OT ceTu. llocie BOcCTaHOBIEHUS 3HAYECHUS
HampspDKeHUsT 10 JIOMyCTUMOTO  3HAYEHMs, U3MEPUTENIbHbIM  OJIOK  4Yepes
YCTAHOBJICHHYKO B HAaCTPOMKax  BBIAEPKKY  BpPEMEHM  MOJAET  CHUTHAI
Ha WCIIOJHUTEIbHBIA MEXaHU3M, KOTOPBII BHOBb BKIIFOYAET HATPY3KY.

Cy1iecTBYIOT CIIEIYIOIIUE TUIIBI PEJIE HANPSIKEHUMN:

-TIO THUITY JIEKTPOCETH: 0THO(hA3HBIC U TPeX(Da3HBIC,

-110 crnoco0y YCTaHOBKH: CTallMOHapHble U nepeHocHsle. [Ipu ycrtanoske Y3II1
BO BBOJHOM D3JIEKTPOILUTKE OOECHEUYMBAETCS 3alllTa BCEU JIJIEKTPOCETH M BCEX
ANEKTPONPUOOPOB, MoKIH0YeHHbIX K Hed. [lepeHocHbie Y311 npumMenstoTcs, Korja
€ro yCTaHOBKA B IIUTKE 3aTPyAHEHA UM HEOOXOAMMO 00€CIIeYUuTh 0COObIE HACTPOMKHU
10 HAIPSDKEHUIO CETH I KOHKPETHOTO AJIEKTPOOOOPYI0BaHUSI.

B nHacTtosimiee BpeMs CynIECTBYIOT YCTPOMCTBA 3aLUTHI OT MEPEHANPSKEHUS C
KOMOMHHMPOBAHHOW 3allIUTON, TaK Ha3bIBa€Mble BOJIbT-aMIEPHBIE pejie, KOTOphIC
KOHTPOJIMPYIOT KPOME HAIIPSDKEHHS CETH, €€ U TOK B CETH, 3AIIMINAS TEM CaMbIM
CeTh, KaK OT NEPEMNagoB HANPSOHKEHUS, TaK U OT NEPErPY3KHU, T.€. IOMOITHUTEIBHO
BBITIOJIHSAET (DYHKIIMIO OTPAHUYUTEISI MOUTHOCTH.

Heob6xoaumo 3HaTh, 4TO BOJIBT-aMIIEPHOE pejie HE 00eCeurnBaeT 3aluTy CETH
OT KOPOTKOTO 3aMbIKaHHS W HE MOXET 3aMEHUTh CO00i aBTOMATHYECKUN
BBIKJIIOYATENb.

Baxnoit xapakrepuctukoit Y3II siBnsieTcsi HOMMHAIBHBIN TOK.

HoMunanpHbI TOK — 3TO TOK, KOTOphi Y3II cmocoGHO mporyckaTh depe3
ce0s B TeUeHHE JUIUTETLHOTO BPEMEHH COXPaHsisl PU 3TOM CBOIO pab0OTOCIIOCOOHOCTb.
CranpapTHeIMH, HanOosee PACHpOCTPAHEHHBIMU 3HAYEHUSIMH HOMUHAIBHOTO TOKa
V3II snsrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunaneheiii Toxk Y3II onpezaensercs Mo cyMMapHOMY TOKY Harpy3ku WJId
MOIIHOCTH BCEX JEKTPONPHUOOPOB, MOJKIIOYAEMBIX B 3AIIUIIAEMYIO CETh.

[TomyynB paccunTaHHOe 3HA4YeHHE TOKa, BeiOmpaem Y3II ¢ Ommwkaimmmm
OOJBIIMM CTaHAAPTHBIM 3HAYEHUEM HOMUHAIBHOTO TOKA.

Heobxoaumo yuuthiBath, yto Y3II HEe 3amumiaeT 3J€KTPOCETh OT TOKOB
Neperpy3ku U TOKa KOPOTKOrO 3amblKaHus, modTomMy camo Y3II JomKHO OBITH

3alMUIICHO OT HHUX YCTAHOBJICHHBIM IIOCJICAOBATCIIbBHO C HHM dBTOMATHYCCKHUM
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BbIKJItouareseM. [loatomy HomuHanbHbINA TOK ¥Y3I1 HE0OX0IMMO MPUHUMATH UCXOS
13 HOMHMHAQJIBHOTO TOKa aBTOMAaTHYECKOTO BBIKJIIOYaTens. [Ipu 3TOM HOMUHAIBHBIN
Tok Y3II nomxeH ObITh OOJbIIE WIM PABEH HOMHHAIBHOMY TOKY YCTaHOBIIEHHOTO
J10 HETO aBTOMATUYECKOT'O BBIKIIFOYATEIIA.

V311 MOryT MIMETh HECKOJIBKO HACTPOEK:

- ycTaHoBKa mopora cpabarbiBanus Y3Il mo makcuMalbHOMY 3HA4YEHHIO
HanpspkeHust (Umax) - ycTaHaBiIMBAaeT MAaKCHUMAJIbHO JIOMYCTUMOE 3HA4YCHHE
HaIpsDKEHUST DJIEKTPOCETH, NPEBBIIIEHUE KOTOPOrO NPHUBEAET K OTKIHOYEHUIO
Harpys3Ku;

- ycraHoBka mopora cpabateiBanusi Y3Il mo MuUHUMaIbHOMY 3HAYCHHIO
HanpsokeHuss (Umin) - ycTaHaBIMBaeT MHUHHMMAJIBHO JOMYCTHUMOE 3HAYCHHE
HaIpSOKEHUST DJIEKTPOCETH, CHUKEHUE HAIPSDHKEHHS HUXKE JTAHHOTO 3HAYCHHS
MIPUBENIET K OTKJIIOUCHHIO HArPy3KH;

- YCTaHOBKAa BPEMEHHM 3aJI€PKKH BKIIOYEHUS — BpeMms, depe3 kortopoe Y 3II,
IIOCJIE OTKJIIOYEHHUS HAIPY3KH, IOBTOPHO €€ BKJIKOYUT TP BOCCTAHOBJICHUY 3HAYCHUS
HaIlpsDKEHUST CETH B YCTAHOBJIEHHBIX Npeaenax. Bpems 3aiepKKy BKIIOYECHUS

AIIEKTPONIPUOOPOB BEIOMPAETCS B COOTBETCTBUHU C PYKOBOJICTBOM IO SKCIUTYaTaIlUH.

Hemaxarop @ --*.—mif;qmmem
Py VT R G T . e
] s L s S
Brixmouarens xouTpoma - 7 KBT VoL N
contro -
MAKCHMATEHOTO HATIPAKSHHA. - )
HATPY 3K
Tpexpaspammsmt

Brirmouarens KOHTPOIIA . Bblkn,

MHEHHEMAJILHOIC HANPAKeHHA. E’“F”‘
min

HETHEATOP.

Texn{c) Umin(B) Umax(B)
Perynarop sanepmum

BpeMeHH aBTOMATHYECKOTO 6 230

BEJYeHHAA [IOCIe ABAPHH. 220

Perynarop mMaxcEMaIbHOIO
HATPAMKEHNAA OTETIOIeHIA.

Peryaarop MmummMagsHOTO
HATPAKEHAA OTKIIOTMeHAA.

Knesner nogrmoaernna
HarpyskKHo

Pucynox 12. [Ipumep MapKUpOBKHM YCTPOMCTBA 3alUTHI OT IIEpPEHANPSKEHU (pelie
HaIPsHKECHMS )
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KonnuecTBo u crmocoObl HACTPOWKH MOTYT OBITh Pa3INyYHbI AJI PAa3HBIX THIIOB
V3II. O6wuno, Hactpoiika Y3II ocymecTBisieTcss ¢ TMOMOIIBIO TMOBOPOTHBIX
PEryJIMPOBOYHBIX PYYEK.

CpaBHeHHE amnmapatoB 3alllUThl AJIEKTPUYECKOM CETH IO OTKIIOYaroUIel
CIIOCOOHOCTH

PaccmoTpuMm pasHuily B paO0oTe MU BO3MOXKHOCTSX OTKIIOYEHHS Pa3TUUHBIX
anrapaTroB 3allUThl JJIEKTPUYECKMX Lened. B Hacrosmee Bpems, €CThb MHOIO
KOMOMHUPOBAHHBIX YCTPOUCTB 3aIlIUTHI AJEKTPUUECKUX CETEH, T.€. COBMEILAIOIINX B
ce0e HEeCKOJbKO 3alIUTHBIX PYHKIUH. 371eCh Mbl PACCMOTPUM HE KOMOMHUPOBAHHBIE
anmnaparbl 321U ThI, BHITOIHSIOUIUE TOIBKO OJHY (QYHKIIMIO.

IIprunHaMu MOXKapoB OT JJIEKTPOYCTAHOBOK MOTYT SBIATHCS: KOPOTKOE
3aMbIKaHuE, TIeperpy3ka, TOKM YTEUKH, JyroBele MpoOoM  (MCKpeHue),
NIEpEHAIpPSKEHUE.

JIns  3auThl  DJIEKTPUYECKUX CETEW, B HACTOSIIEE BpEMsl, SABISIOTCS
o0s3arenbHBIME K TTpuMeHeHno AB u YIT. DTtu anmapatsl 3apeKoMeHI0BaIu ceost
KaKk HaJaexHble W  A(QQPEKTUBHbIE CpPEACTBA  MPEAOTBpALLEHUS  IOXKapOB
OT 3JIEKTPOYCTAHOBOK.

AB 3ammmiaer 53JIEKTPUYECKYIO CEThb OT TOKOB KOPOTKOIO 3aMbIKAaHMS
Y TIEPErPY30K ANEKTPUUECKON CETH.

VAT 3ammimaer dJIEKTPUYECKYHD CeThb OT I0XKapoB B  pPE3yJbTaTe
BO3HUKHOBEHUS TOKOB YTE€UKH.

Crnenyer OTMETUTh, YTO B HACTOSILEE BPEMsI 3alUTYy OT MHOTMX HETaTUBHBIX
(GakTopoB,  BBI3BIBAIOIIMX  BO3TOPAaHUE B  DJIEKTPUUYECKUX  CETAX, BMECTE
¢ npumeHenueM AB u Y/IT, oTyacTu pemarT OpraHu3alMOHHbIMU MEPONIPUSATHSIMU,
MIPOU3BOJIUMBIMM Ha 3TAIE MPOCKTUPOBAHUS IIEKTPUUECKUX CETEU, IPU UX MOHTAKE
U TIPH SKCIUTyaTaluu. Vcrnonap3yroTest Takue Mephbl, Kak 3a3eMJICHHe, YKJIaaKa KaOes
B KOpo0Oa, YBEIMYEHHE PACCTOSIHMS MEXAYy MPOBOJHUKAMHU, MPUMEHEHHE
CHEUHUATBHBIX COEUHUTEIBHBIX YCTPOUCTB (KJIEMMHBIX KOPOOOK W 1ip.) U T.A. s
3alIUTBl OT MEPErpy30K IPOU3BOIAT IMPABUIBHBIN pPACUET DBJIEKTPUUECKUX CETEU
Y Harpys3KH.

Opnaxo AB u Y/IT u3HauanbHO He ObUIM MpeIHA3HAYEHBI ISl pacliO3HABaHUs
VICKPEHUS U OTKJIIOYEHHS LIENN B CIydae €ro nosAsieHus. Mckpenne He pacro3HaeTcs
AB wm YT, NOCKONBKY MPU UCKPEHUHU HE MPOUCXOIUT HU YBEIMYEHUE CPEAHETO

3HAUYCHM TOKA B ICIIHM, HX €T0 YTCUKA HAa 3CMIIIO.
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IIpu mocnenoBaTeNbHOM HCKPEHUM MOJHOE CONPOTHUBJIEHHUE «ILIOXOTO
KOHTAKTa» YMEHBIIAET TOK HArpy3KU U ACPKUT ITOT TOK HUKE MOPOTra OTKIOUECHUS
AB. COOTBETCTBEHHO, 3TH CPEACTBA 3AIIUTHI OT HETaTUBHOI'O JIEMCTBUS BBICOKOTO
3HaUYeHMUsI TOKa He cpabarbiBatoT. [lpu mapamiensHOM HUCKpeHUH Mexnay (azoit
U HEUTpalbHBIM IPOBOJOM TOK OIPAHUYEH IIOJHBIM COINPOTUBIICHUEM LIEMHU
u cpabateiBanue AB u YT 3aBuCHT OT CTeneHU HUCKPEHUS, OAHAKO B MOJTHOU MEpe
HE FapaHTUPYETCH.

COOTBETCTBEHHO, PEIlICHHE 3aJa4M PACIO3HABAHUS HCKPEHUS U 0O0eCreUeHUs
3aIIUTHI OT OKAPOB, BEI3BAHHBIX UCKPEHUEM, JIOJKHO 00€CTIeUnBaTHCSI HOBBIM TUIIOM
YCTPOUCTB, (GYHKIMOHATIBHO U TEXHUYECKH OPUEHTHUPOBAHHBIMU Ha TaKylO 3ajady.
Takum yctporictBoM siBiisgercst Y3 /11

V3AII 3amuniaer 3IeKTPUYECKYH) CETh OT I0XKapOONAacCHOIO MpPOSIBICHUS
JIyTOBOTO MIPO00s (MCKpEHUS).

Eme oagHum  QakropoM, KOTOpBII MOXET MPUBECTH K  MOXKapy
OT DJIEKTPOYCTAHOBOK, SIBJISIIOTCS KOJIEOAHUSI HANpPSOHKEHUS SJIEKTPUUYECKON CEeTH.
[Ipruem, OMMaCHOCTh MOXKET HECTH KAaK MOBBIIICHHOE HAMPSKEHUE, TAK U MIOHUKEHUE
HaIpsHKEHUS.

AB, YAT, Y3AII He 3amuIIarT 3JeKTPUIECKYIO CETh OT OMACHBIX KOJIeOaHUI
HaIpsDKEHUS ceTU. DTy 3aaady BbinoaHseT Y311

V311 3amumiaeT 3JIeKTPUYECKYyI0 CeTh OT KoJieOaHUM HaIpsKEHUsl, KOTOpbIe

MOTYT MPUBECTH K BBIXOLY U3 CTPOS FIEKTPONPUOOPOB U UX BO3TOPAHHUIO.

q)yHKlII/IOHa.]'IbeIe BO3MOKHOCTH amnmaparToB 3allUTbhI 3JICKTPHUYCCKHUX

ceTei.
TabOmura 2
O yHKIMOHAIBHBIE BO3MOXKHOCTH alllapaToB 3aIIUThI JJEKTPUUECKUX CETEN
Annapar 3almThbl
Lo Yerpolicrso YcrpoicTBo
ABapuiiHbIii . YCeTpoiicTBO 32U THI 3aIIUTHI OT p
SHM ABTOMaTHYeCKH I 3aIIMTHI OT
p auppepeHnaILHOro AYroBOro
BBIKJII0YaTe b (AB) nepeHanpsKeHus
Toka (YAT) npooos (V310
(Y341)
He
Kopotkoe ObecneunBaer He o6ecnieunBaer He obecnieunBaet
3aMbIKaHHUEC 3alIUT 3alIUTy obecresmBacT 3alIUTy
y 3alUTY
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Annapar 3almThbl
Yerpoiicrso YcrpoiicTBo
ABapuiiHbIi . YCeTpoiicTBO 32U THI 3aIUTHI OT p
eHM ABTOMaTHYeCKH i 3aIIMTHI OT
p auppepeHnaILHOro AYroBOro
BBIKJII04aTe b (AB) nepeHanpsKeHus
Toka (YAT) npooos (V310
(Y341)
He
O0ecneunBaet He oGecnieunBaer He o6ecnieunBaer
[Teperpyska S — obecrnieunBaeT —
y Y 3alUTy Y
He
He oGecneunBaer OO0ecneunBaer He oGecneunBaer
VYTeuka Toka sawr - obecrieunBaeT sawr
Y y 3alUTy Y
[yrosoit
npoboi He o6ecnieunBaer He o6ecnieunBaer O6ecneunBae | He oOecnieunBaer
MocIeI0BaTe 3aIIUTy 3aIUTy T 3a1UTY 3aIUTy
JIbHBIN
He B monno Mmepe
Jyrosoit obecrieunBaeT 3aIIuTy.
po0oi MosxeT cpaboTaTh He oGecneunBaer OoecneunBae | He oOecrieunBaer
napaieabHbI CJIUIIKOM TT03/IHO 3aLUTY T 3aIIUTY 3aLUTY
i (Ipu OTpaHUYEHHOM
toke K3)
He B nonnoii mepe He B nonnoii mepe
. o0OecrieunBaeT 3aluTy. obecrieunBaeT
[yrosoit
npoGoik MosxeT cpaboTaTh 3aIIUTYy. OoecneunBae | He oOecrieunBaer
Ha 3eMILEO CJIUIIKOM TT03/IHO Mosxet He cpaboTaTh T 3aIIUTY 3alUTY
(pu orpaHUYECHHOM (TIpu UMTTYTECHOM
toke K3) XapakTepe UCKPEHUS)
He
ITepenansl He o6ecrieunBaer He o6ecrieunBaer O0ecneunBaer
HaNpPsHKEHUs 3aIUT 3aIUT obecneunsact 3alMT
p y y 3amuTy IuTy

U3 Ta6JII/II_IbI 2 BU/HO, 4YTO HMW OJHWH H3 alIlapaToOB 3alIWTbl HC 3allHUIIacT

AIIEKTPUYECKYIO CETh OT BCEX BO3MOXKHBIX aBapUUHBIX PEKUMOB. s oOecneueHus

MaKCUMaJILHOU

arIapaTsl

3allINThI

3al1INUThI,

paboTaromue Ha

HCUCIIPABHOCTH BJICKTpI/I‘ICCKOﬁ CCTH.

oOHapy)eHue

Pa3HbIX

BHCKTpH‘{eCKOﬁ CCTH uenecoo6pa3Ho HCIIOJIB30BaTh

IMPHU3HAKOB

[Tpumenenue Y311 u Y3II He oTMeHsIeT HEOOXOAMMOCTH MCTIONB30BaHusT AB

u YT.

Takum o00pa3om, ecinu paccMOTPETh BapUAHT HCIOJB30BAHUS BCEX BHUIOB

3aIUTHI SJEKTPUYECKON CETU OTNIETBbHBIMU YCTPOUCTBAMU (BBITOJHSIONIMMH TOJIBKO
0JIHY PYHKIIMIO), TO HEOOXOIMMO YCTAaHOBUTH YEThIPE Pa3HBIX anmnapara 3aumThl: AB,
YAT, Y3AI1, Y3IL
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B nacrosiee Bpemsi pacnpocTpaHeHbl KOMOMHUPOBAHHbIE anlapaThl 3allUTH,
KOTOpbIE OOBEOUHSIOT B OJHOM KOpPIYCE€ HECKOIbKO YycTpoicTB. Hampumep,
muddepeHIanbHbple aBTOMAThI, KOTOPhIe O0BEIUHSIIOT (GYHKIIMM aBTOMATHYECKOTO
BBIKJIIOYATENIS U YyCTPOMCTBA 3auThl AU depennnansHoro Toka. KomOuHupoBaHHbIe
YCTPOHCTBA MO3BOJISIIOT ONTUMHU3UPOBATh M YIPOCTUTHh MPOESKTUPOBAHUE U MOHTAXK
AIIEKTPUYECKUX LTUTKOB.

TepMonHINKATOPBI

Onnoit u3 Hauboee pacIpoCTpaHEHHBIX IPUYMH I10KapOB
OT 3JIEKTPOYCTAHOBOK SBJISIETCSI NEPErpeB KOHTAKTHBIX COECIWHEHUHA W JPYruX
aneMeHToB. llokapoomacHble  peXHMMbl BO3HUKAIOT  BCJEACTBUE  OOJIBLIOTO
IIEPEXOTHOTO CONPOTHUBIICHHUS, a TAKIKE MEPETPY30K.

TepMonHIMKATOPHBIE MaTEpHANbl IPEAHA3HAYEHBl JUI1 BU3YaJIbHOIO WIIU
¢dororpaduyeckoro KOHTPOJISI W H3MEPEHHUs TeMIepaTypbl, T.€. pPe3yJbTaThl
VU3MEPEHUI MOXHO NPEJCTaBUTh B BU3yAIN3UPOBAHHOM BHJIE.

IIpyn  [DOCTMXKEHMM MaKCUMAaJbHOM TEMIIEPATYpPbl TEPMOWHAMKATOPHBIN
MaTepurai pacIuIaBIseTCss U HEOOPAaTUMO MEHSET CBOM LIBET.

TepMonHAUKATOPHI MOXHO HCHOJB30BaTh Kak JIOKa3aTelabCTBO (hakTa
JNOCTHIKCHHSI  ONPENEICHHOM MaKCHUMAJIbHOM TEMIEpaTypsl, T.K. Ppe3yJbTaThl
U3MEPEHMUS SIBIISIFOTCSI HEOOPATUMBIMH.

Meron wu3MepeHuss TeMIlepaTypbl C IOMOIIBIO TEPMOWHIMKATOPHBIX
MaTepUaJIOB OTIUYAECTCS IPOCTOTOM, IKOHOMHYHOCTBIO, MAJIOH TPYIOEMKOCTHIO,
BO3MOXKHOCTBIO ONEPATUBHOTO TMOJYYEHHs] JOCTAaTOYHO MOJHOM HH(OpMaIuu
0 TEIJIOBOM PEXUME JIEMEHTOB IEKTPOOOOPYA0BAHUS.

TepMOUHIUKATOPBl HMMEIOT HECKOJBKO MCIOJHEHUN: TEPMOMHANKATOPHbIE
HAKJICUKU U TEPMOUHANKATOPHBIE KPACKH.

KoHTpacTHOCTh 1IBETOBOTO Mepexoja OOeCreurnBaeT JIETKOE pPaclO3HaBaHUE
aBapUIHOTO IEperpesa.

TepMOnHIMKATOPBI COXPAHSIOT CBOM IBET U MAPKUPOBKY Ha MPOTSHKEHUHU BCETO
CpOKa CITyKOBI.

TepMonHaUKaTOpHBIE  HAKIEMKH  MPEACTABISAIOT  COOOM  MOMAJIOKKY
Ha CAMOKJICSIIEHCS OCHOBE C HAHECEHHBIM TEPMOMHIUKATOPHBIM IOKPBITHEM.
MartepuanoM MOAJIOKKH MOTYT ObITh Oymara, (ojbpra WM MOJMMEpHas IJICHKA.
Jisi peoXpaHeHHusT TEPMOMHIMKATOPHOIO TMOKPBITUS OT BHEIIHUX BO3JEHCTBHUU
IIOBEPXHOCTD M3JIEJIHsI OKPBIBAIOT 3aIUTHOM IIJIEHKOM.
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[Ipy nocTmkeHWu 3aAaHHON TeMIlepaTypbl MHIMKATOP HEOOpAaTHUMO MEHSET
CBOMH IIBET.

TepMouHIUKaTOPHBIE HAKJIEHKH MOTYT OBITh Pa3IMUYHOIO pazMepa U (HOpPMBHI,
B 3aBUCHUMOCTH OT 3aJ]a4ll UMETh Pa3HbI MOPOT CcpabaThIBaHMs, UMETh HECKOJBKO
TEPMOYYBCTBUTEJILHBIX METOK C Pa3HbIM IIPEEIOM CpadaThIBaHUSI.

TepMonHIUKATOPHBIC HAKICHKHA MOTYT OBITh OJTHOMO3UITMOHHBIMH, T.€. UMCIOT
OJIHYy WHIUKAIMOHHYIO METKY M MHOTOMO3UIIMOHHBIMU — HMEIOIINE HECKOJIbKO
WHJIMKAIIMOHHBIX METOK, HACTPOEHHBIX Ha Pa3HbIE TEMIIEPATYPHI.

Ao
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Pucynok 13. [Ipumepsl TEpPMOMHAMKATOPHBIX HAKIIEEK PA3JIMYHBIX
MPOU3BOAUTENEN

[IpumeHeHne OIHOMO3ULIMOHHBIX TEPMOWHAMKATOPHBIX HAKIEEK MO3BOJISIET
KOHTPOJIMPOBATh MAaKCUMAJIbHYIO TEMIIEPATypy Ha 3JIEMEHTE AJIEKTPOOOOPY10BaHHUS.

[IprMeHEHEe MHOTONO3UIMOHHBIX TEPMOMHINKATOPHBIX HAKJIEEK IO3BOJISIET
ONPENETATD TeMIeparypy 3JIEMEHTA AIEKTPOOOOPYTIOBAHUS Kak
cpenHeapuPMeTHIecKkoe MEXKIy MOCIeIHeH METKOW, M3MEHUBIIICH 1IBET, U MIEPBON —
HE U3MECHUBIILIEH.

TepMOMHAUMKATOPHBIE KPacKH, B OTIMYME OT TEPMOMHAMKATOPHBIX HAKJIEEK,
MOXHO HAHECTM Ha TIOBEPXHOCTHM WM DJIEMEHThl 3JIEKTPOOOOpYAOBaAHMS,
HEIOCTYNHBIE JUISI YCTAHOBKH TEPMOMHIMWKATOPHBIX  HAKJIEEK, HAIpUMeED,
Ipy  CIOKHOW KOHQUTYpallud WJIH OTPAHWYECHHOM TMPOCTPAHCTBE BHYTPH
ANEKTPUYECKUX IMUTKOB. Kpacku MOKHO HAHECTH HA IOBEPXHOCTh KOHTPOJIUPYEMOTO
sjeMeHTa 0OoJiee TOHKUM CJOE€M, B pe3yJbTaTe€ Yero BO3pacTaeT CKOPOCTh

cpabaThIBaHUSI.
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Pucynox 14. [Ipumep ucnoTHEHUS TEPMOUHIUKATOPHBIX KPACOK

TepMOMHUIUKATOPBI MPUMEHSIOTCA Ui KOHTPOJS TEIJIOBOTO PEKHMMa
3JIEMEHTOB AJIEKTPOYCTAHOBOK.

TepMonHAMKATOPHl MPUMEHSIOTCS ISl OOHAapyXKEHHS U  PETUCTPallUH
HIEPEerpeBOB 3JEMEHTOB 3JEKTPOOOOPYAOBAHUS WM 3JIEKTPONPOBOAKH, B IEPBYIO
ouepeib, BOIN3H IEKTPHUUECKUX KOHTAKTOB, KOHTAKTHBIX COEIMHEHHA.

TepMmonHAMKATOPHI HE TPEOYIOT CIIEUAIBHOTO TEXHUYECKOTO 00CITyKUBAHUSL.

3amuTe MOANEXKAT  DJIEMEHThl  DJIEKTPOOOOPYIOBaHMS, M  KOTOPBIX
HOPMATHUBHO-TEXHUYECKUMHU JOKYMEHTAMHU YCTAHOBJIEHBI HAMOOJBIINE TOMYCTUMBIE
TEMIEPATYPhI HATPEBA, & TAKXKE IIEMEHTHI 3JIEKTPOOOOPYAOBAHNUS, IEPETPEB KOTOPHIX
MOJKET IMPUBECTU K aBapUU WM BO3TOPAHUIO (HE3aBUCHUMO OT HAJIWYHUS TPeOOBaHUM
HOPMATUBHBIX JOKYMEHTOB).

TepMonHAUKATOpPHI ~ HAHOCAT  HA  DJIEMEHTHI  3JIEKTPOOOOPYAOBAHMUA,

noaJjicKamrue KOHTPOJIIO TCIIJIOBOI'O COCTOSAHMS.
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Pucynox 15. [Ipumep ucnonap30BaHus TEPMOMHIUKATOPHBIX HAKIIEEK JJIsT KOHTPOJIS
TEeMIEPATyPbl KOHTAKTHBIX COETMHEHHI

[Topor cpabaTbiBaHHS TEPMOUHANKATOPOB BBIOUPACTCS KCXO/S U3 TPeOOBaHUMI
HOPMATUBHO  TEXHUYECKOW  JOKYMEHTAIlMM  JUIS  KOHKPETHOTO  AJIEMEHTA
AJIEKTPOOOOPYIOBAHUS, TEXHUYCCKUX XapaKTEPHUCTUK MW  PEKUMOB  PabOTHI
AIIEKTPOOOOPYIOBAHUS.

Tak kak TEPMOMHIUKATOPHI HE SIBJISIOTCS BOCCTAHABIMBAEMBIMU H3JICITHSIMHU,
1OCJIe PErHCTpalid MMHU IeperpeBa CpadOTaBIIME TEPMOWHIAMKATOPHI TOJIECKAT
3aMeHE Ha HOBBIC.

HeoOxomuMo KOHTPOJIMPOBATH CPOK HCIOJIB30BAHUS TEPMOWHIMKATOPOB.
[Tpu ncTedeHnH CpoKa UCTIOIB30BAHUS, TEPMOUHIMKATOPHI HEOOXOMMO 3aMEHUTH Ha
HoBbIe. [Tociie 3aMeHBI c/ienaTh OTMETKY B JKypHAJIE.

TepMouHAMKATOPEI SIBJISTFOTCSI HEBOCCTAHABIMBACMBIMH u
HEPEMOHTONPHUTOHBIMUA ~ W3AeusIMH  (TOKpbITHsIMH).  [Ipu  cpabaTbiBaHMH
TEPMOWHINKATOPA, €r0 CJIEIYeT YAATUTh U 3aMECHUTh Ha HOBOE M3JIeue (TIOKPBITHE).
OxparmBaHue TEPMOUHINKATOPHBIX METOK B PE3YJIbTAaTe BO3JCHCTBUS TEMIICPATYPBI

HEOoOpaTUMO.

TepMocucTembl
TepmocucTemsl IpeHaA3HAYEHBI IJII PAHHETO aBTOMATHYECKOTO OOHAPYKSHUS
MMOYKAPOOMACHBIX CHUTYAIlMld, BO3HHUKAIOIIUX BCJIEACTBUE TNIEPErPEBA SJIEMEHTOB

AJIEKTPOYCTAHOBOK: KOHTAKTHBIX COECIMHEHUMN, TPOBOJIOB, Kabeneu (B T.4. KOHIIEBOM
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apMaTypel) W IIWH, JJICKTPUYECKUX alllapaToB, BBOJHBIX PAaCIPEICITUTEIbHBIX
mKadoB, MMUTOB C OJIEKTPOOOOPYAOBAHUEM, HWHOTO BJICKTPOOOOPYIOBAHHUS
U WX DIEMEHTOB, TJ€ BO3MOXXHO TIPEBHIIICHHE TEMIIEpaTypbl 000pYAOBaHUS
B HEIITAaTHOM PEXHUME pabOThI WM MIPH MOSBICHUH e(heKTa.

CucreMbl OCYIIECTBISIOT HEMPEPHIBHBIA KOHTPOJIb TEMIIEpaTypbl HarpeBa C
CUTHAJIM3AIMEN O TMIPEBBIIICHUH YCTAHOBJICHHBIX MOPOTOB U Mepeaaveit nHpopMarim
Ha MyJIbT EHTPATN30BAHHOTO HAOIIOACHMS, TJI€ OCYIIECTBIISETCS IPUEM TPEBOKHBIX
U3BEIIEHU 00 OOHApPYKEHHBIX MEeperpeBax ¢ JaTYUKOB, OTOOpaKeHUE (MHIUKALIMS)
COCTOSTHUS M pETHCTPAIUs COOBITHH.

Tepmocucremamu  MOTYT  OBITH  OOOpYIOBaHBI  3JICKTPOYCTAHOBKH,
JUTSI KOTOPBIX HOPMATUBHBIMU JJOKYMEHTaAMHU YCTAHOBJICHBI HANOOJIBINAS TOMYCTUMAS
TeMIeparypa Harpesa, a  TaKxe AIIEMEHTHI 3IIEKTPOOOOPYIOBAHHUS

H OJICKTPOIIPOBOAKH, IIEPETPEB KOTOPHLIX MOXKET IPHUBECTHU K aBapUH UJIW BO3TOpPaHHUIO.

Pucynox 16. [Ipumep cuctemsl, COCTOSAILIEN U3 TEPMOAKTUBHPYEMOM
ra30BbLACIIAIONICH HAKIEHKN U CENUATIN3UPOBAHHOIO ra30BOro JaTYMKa

B kauecTBe yCTpOWCTB OOHApy>KE€HHUs MPEBBIIIEHUS TEMIIEPATypbl B pPa3HBIX
CHUCTEMax MOTYT BBICTYNaTh pa3iuyHble NaTyuku. Hampumep, TepMoakTUBHpYEMbIE
ra3oBbIICNIAIONINE HAaKJICHKU, TMPU HArpeBaHUU KOTOPHIX JIO0 OMNpPEIeNeHHOM
TEMIEPATYPhl BBIACISIETCS CUTHAJBHBINA Ta3, yJIaBIMBAEMbIN CHENUATN3UPOBAHHBIM
ra3oBbIM JATYMKOM, MEPEJAIOIINM CUTHAI O MEPErpeBe Ha KOHTPOJIbHO-IPUEMHOE
YCTPOMCTBO; OECKOHTaKTHbIE HMH(pPAKpacHble MaTYMKH; JATYUKH TEMIIEpaTyphl,
yCTaHaBJIMBaEMbIE HEIMOCPEICTBEHHO Ha KOHTPOJUPYEMBbIH AIEMEHT

3IEKTPOOOOPYAOBAHHUS.
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Pucynok 17. [TomaroBas cxema paboThl CHCTEMbI HEITPEPHIBHOTO KOHTPOJIS
TEMIIEPATYPbl HA OCHOBE TEPMOAKTUBUPYEMOM Ira30BbIACISAIOIIECH HAKIICUKU
U CIELMAIN3UPOBAHHOIO Ta30BOI0 JAaTYMKa

KpOMe TOr'o, TCpMOCUCTEMBI MOKHO HMCIIOJIb30BAThL KaK CUCTEMbl MOHUTOPHUHI'A

MOKapHOW OE30MaCHOCTH JIEKTPOYCTAHOBOK, 32 CUET PaHHEr0 OOHAPYKEHHUS TOUEK

Ype3MEpHOro HarpeBa, 3a0Jro /10 Hayajga TEPMUYECKON NeCTPYKIUU H3OJISAILHUU

B MECTaxX YCTAHOBKH JJaTYHUKOB.

Pucynox 18. [Ipumep cructemMbl MHOTOKaHATBHOTO O€CKOHTAKTHOTO
TEMITEPaTyPHOTO KOHTPOJIS HA OCHOBE O€CKOHTAKTHBIX TUPOMETPUICCKUX
JTATYUKOB



Pucynox 19. [Ipumep HHTEIIEKTYaIbHOW CUCTEMBI KOHTPOJIS TEMIIEPATYPBI
BBICOKOBOJIbTHBIX KaO€JIbHBIX JIMHUI HA OCHOBE PaclpeesieHHOTO
JaTYuKa TeMIIEpaTypsl

TenioBU3HOHHAS TUATHOCTUKA

B oOCHOBe TEIJIOBU3MOHHOM JIMAarHOCTUKU JIEXKUT TEIJIOBOM  METOJ
HEpa3pymaMero KOHTPOJsSA, T.€. TEIUIOBU3MOHHBIE OOCJIEIOBAHHUS C IIEJBIO
BBISIBJICHUS ~TIO’KAPOOIACHBIX yYacTKOB W Y3JI0B B 3JIEKTPOOOOPYIOBAHHH
U AJIEKTPOIPOBOJIKE.

B kadecTBE TEXHHMYECKOIO CpEICTBA TEIUIOBU3MOHHOM JTMATHOCTUKHU
MIPUMEHSETCS TEIIOBU30D. TEIUIOBU30P — 3TO ONTUKO-3JIEKTPOHHBIM U3MEPUTEIIbHBIN
npuoop, padortaroniuii B UHGpaKpacHOU 001aCTH AIEKTPOMArHUTHOTO CIIEKTpa.

Pucynox 20. [Ipumep npoBeeHus: TEMIOBU3UOHHOTO KOHTPOJIS dJIeKTpoIiKada
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Kpatko MeTon TEmioBHU3MOHHOM JMATHOCTHKU TMOXapHOW Oe30MacHOCTH
IKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYIOBaHMSI MOKHO OINUCATH CIEAYIOIIMM 00pa3oM.
Kaxnpiii 00beKT uMeeT Temmeparypy, NpPUYEM B Pa3HbIX TOYKAaX OHA pasHas.
Kak npaBuio, oTKJIOHEHHE TeMIEPATYPhI B TY WK UHYIO CTOPOHY CBUJIETEILCTBYET O
KaKOM-TO HEOJHOPOAHOCTH, edekTe. TernnoBu3op Kak Bujeokamepa 0XBaTbIBaeT BCIO
naHopamy OOBEKTa, BBIBOJUT HAa JKpaH W (UKCHPYET B TAMSATH BECh CIIEKTP
ero TemIeparyp, npeoopasys B TepMOrpaMMy, T.€. KAPTUHKY TeMIEepaTyp, KOTopas
HAlIOMWHAET HEraTuB I1BETHOM (ororpaduu, TA€ KaXAbIA OTTEHOK I[BETA
COOTBETCTBYET ONPEIEICHHOMN TemMneparype.

HeocnopumbiMu ~ TipewMyIiecCTBaMH  TEIIOBU3MOHHOTO  0OCIe0BaHUS
SBIIAIOTCSI: OOBEKTUBHOCTh M TOYHOCTb IMOJYYa€MbIX JaHHBIX, O€30MacHOCTb
(mpumeHsieTcs OECKOHTAKTHBII METOJ), HEe  Tpelyercs OTKJIFOYECHUE
3EKTPOOOOPYAOBAHMS U MTOATOTOBKU pabodero mecta. OHaKo, A 60jiee TOUHOTO
TEIUIOBOTO KOHTPOJISI HEOOXOAMMa Harpy3Ka Ha 3ekTpooOopyaoBanus He menee 70%,
u He MeHee 1 wuaca pabGotel. Ilpu »>TOM MeTOA BBICOKOMPOU3BOJUTENIEH,
K TOMY € OH Jae€T BO3MOKHOCTb NMPAKTHUYECKA MTHOBEHHO, «C MEPBOTO B3TJIANIAY,
yKazaTb MeCTO Je(eKTa, MpeaBapUTENbHO OINPEAEIUTh CTENeHb JAePEKTHOCTH.
Kpome »sToro wmerom oTimMuaeTcs MPOCTOTON JTOKYMEHTUPOBAaHUSA Je(EKTOB
U BO3MOXHOCTBIO oOmpeneieHus AePeKToB Ha paHHEHd cTaaud pa3BUTHS.
OH MO3BOJISIET C JOCTATOYHOM CTEMEHbIO TOYHOCTU TUATHOCTUPOBATH COCTOSIHHE
HE TOJIbKO OTKPBITHIX JJIEMEHTOB 3JIEKTPOOOOPYHAOBAHMS, TAKUX KaK KOHTAKTHBIC
COEIMHEHMSI B DJIEKTPUYECKUX IIMTKAX U BBOJHBIX IUTAX, HO U COCTOSTHUE PO3ETOK
Y BBIKJIFOYATEJIEH, KOTOPBIE 3aKPBITHI KOPIIyCAMHU, a TAKXKE IJIEKTPUUECKHUX MPOBOIOK,
BBINIOJIHEHHBIX PA3JIMYHBIMU CIIOCOOaMU.
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Pucynok 21. IIpumep TepMorpaMMbl KOHTAKTHBIX COCTMHEHUN C TEMIIEPATYPHOU
LIKaJIOU
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CyThb TEIJOBM3MOHHOW JUArHOCTUKU 3aKJIIOYaeTCs B OCECKOHTAKTHOMN
pETHCTpAllid TEMIIEPATYpHOTO TIOJSI Ha TOBEPXHOCTH OOBEKTAa H3MEPUTEIHLHOU
anmapaTrypoi, IMOCTPOCHHMH M aHaJIM3e TEpPMOTpaMM C HCMoJb3oBaHueM OBM
JUIs OOHaApy»XeHHUsI M Kiaccudukanuu AedeKTOB W MPUHATHS perieHus. Hamuuue
nedexrta mpu TakoW UAarHOCTUKE XapaKTePHU3yeTCs aHOMAJIbHBIM IOBBIIICHUEM
TEeMITepaTyphl B 1€PEKTHON 30HE TI0O CPABHEHUIO C HCTIPABHBIMU O0JIACTSIMH.

VYcnoBuss W TNOpPSOK  OPOBEACHUS  TEIUVIOBU3UOHHOW  JIMATHOCTUKHU
AKCIUTYaTUPYEMOT'O  AJIEKTPOOOOPYAOBAHUS JKUJIBIX M OOIISCTBEHHBIX 3JaHUI
YCTAHABIMBAIOT  METOJMYECKHE  pekoMmeHjganmuu [6]. OHU  HampaBJICHBI
Ha TNpOQUIAKTUKY TOXAPHOM OE30MaCHOCTH  3JICKTPOOOOPYIOBAHUS  JKHIIBIX
¥ OOIIECTBEHHBIX 3/IaHUW U TO3BOJIAIOT KOHTPOJIUPOBATH M OIICHUBATH COCTOSTHHE
MO’KapHOW 0€30MacHOCTH DSJEMEHTOB JJIEKTPOOOOPYIOBaHUS, KOTOpPHIE DaHEe He
MOIJIM OBITh OOCTEOBaHbI, TAKUX KaK: PO3ETKU, BBIKIIIOYATEIM U AJICKTPUUYECKHUE
MPOBOJKU BBITMOJHEHHBIX PA3JIMYHBIMU CHOCOOAMH, YTO SIBJSIETCS AaKTyalbHBIM
MOMEHTOM B oOjactu oOecriedeHusi TMOKapHOW  OE€30MacCHOCTH  KHJIBIX

1 OOIIECTBEHHBIX 3JIaHUIL.

[T=2772C]

Pucynox 22. [Ipumep oOHapy)eHHUs [10KapOOoNacHOro pa3orpeBa 00JaTOBOTO
KOHTAKTHOT'O COE€IMHEHUS

C ToMOUIbI0 TEIUIOBH3HMOHHOW JMATHOCTUKU BBISABISIIOTCS KOHKDPETHBIC
nedekTHple MecTa, TJIe 3a4acTyl JOCTaTOYHO 3aTsSHYTh, 3a4YUCTHTh, 3aMCHUTH
00TOBOE COEAMHEHNE WIIH NIEPEePACTIPECIUTh HArPy3Ky U Je(eKT OyaeT yCTpaHEeH.

JlomyckaeTcst KCIOJIb30BaTh IPYTHe METOAMKH TETUIOBU3MOHHOMN TUArHOCTUKH,
ecau 00JacTh MX NPUMEHEHHS] COOTBETCTBYET OOJACTH TPUMEHEHHsI HACTOSIINX

METOUYECKUX PEKOMEHIAIUH.
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B kadecTtBe KpuUTEpHEB OIICHKH IMOXApHOW O€30MaCHOCTH DIIEKTPUUECKHUX
U3JIETTUH  MOXET OBITh TPHUHITO 3HAYCHUE TEMIIEPATyphl WM TPEBBIIMICHUS
TeMIepaTyphl, YCTAHOBJIECHHOE B CTaHJapTaX Ha KOHKpeTHoe u3aenue. Kpome Toro,
KPUTEPUHU OLICHKU IIOKapHON OE30MaCHOCTH MPHU TEIUIOBU3MOHHOM JIMAarHOCTHUKE
MIPUBEJEHBI B METOJUYECKHUX PEKOMEHIAIUSAX [6].

JlmarHocTrka 3IeKTPOOOOPYIOBaHMS TEIJIOBBIM METOJIOM HEPa3pyIIaroIIero
KOHTPOJIS (TETUIOBU3MOHHAS TUATHOCTUKA) JOJKHA TTPOBOJUTLCS OpHUTaoi He MeHee
2 yenoBek. Bce wieHbl Opuraapl JOKHBI OBITh ATTECTOBAHBI 110 TEIJIOBOMY METOY
HEepa3pylIaIIero KOHTPoJsa. XoTs Obl 0JJuH paOOTHUK JOKEH ObITh aTTECTOBAH HE
HIKe, yeM 110 1[I kBamgpukarmoHHOMY YPOBHIO 0 TEITUIOBOMY KOHTPOJIIO B CUCTEME
Pocrexnansopa.

JIns mpoBeleHUs TEIUIOBU3MOHHOW JIMATHOCTUKU MOTYT IPUBJIEKATHCS
CTOPOHHHE OpraHU3aIlui, aKKPEIUTOBAHHbBIE B YCTAHOBJICHHOM MOPSIIKE HA TEIIJIOBOM

METO/1 HEpa3pyIIaIIero KOHTPOJIS.
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