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BBenenue

Honss 4wmcma mnoxapoB, mnpouzomenqmux B Poccuiickont  ®Denepanuu
OT DJIEKTPUYECKUX M3JEIHA U YCTPOHCTB B 3IaHUSX M COOPYKEHHSIX, OT OOIIEro
Yyclia TOXKApOB B 3JaHUSX U COOPYXKEHHUSX OCTAETCS CTA0MIBHO BBICOKOM
u coctaBisieT 6onee 34 %.

HawubGonpiiee uncio moxkapoB OT JIEKTPOOOOPYIOBAHUS €KETOTHO MPOUCXOTUT
Ha 00BEKTaxX >XWUJIOro cekrtopa. Mx mons cocrtaBiser mopsiaka 74 % ot obmiero
KOJIMYECTBA MOKAPOB MO ANEKTPOTEXHUUECKUM MTPUINHAM.

OcHOBHas 4acTh MOTMOIIMX JIIOAEH Ha MOXKapax OT AJIEKTPOOOOPYIOBaHUS
NPUXOJUTCS HA TOXKapbhl B 3/IaHUSX U COOPYKEHUAX XKWIoro cekropa — 94,8%
OT O0mIero 4Ymciia MOTHOMUX Ha TOoXKapaxX, BO3HHUKIIUX TO 3JIEKTPOTEXHUYECKUM
IPUYIHHAM.

Cpean BHIOB OOBEKTOB KHJIOTO CEKTOpAa HAaMOOJIbIIEE KOJUYECTBO IMOMKAPOB
OT DJJIEKTPOU3ACIIUA M YCTPOWCTB €XKEroJIHO MPOUCXOAUT B OJHOKBAPTHUPHBIX
U MHOIOKBAPTUPHBIX JKHJIBIX JOMax M cocTtaBiasier okoimo 43 % u 33 %
COOTBETCTBEHHO.

B 3maHmsax m coopyXeHHSX OOIIECTBEHHOTO HA3HAYCHMsS JOJII TI0KapOB
OT D3JIEKTPoOoOOpyAOBaHMsS cocTaBuia Oonee 52 % oOT oOmiero uwucia MOXKapos
Ha JaHHBIX OOBEKTAX.

Jlons uucna mnorumOmMX JIOAEM Ha MoXapax OT 3JIEKTPOOOOpyIOBaHUS
B OOIIECTBEHHBIX 3MaHUAX cocTtaBmwia 19,0 % oT oOmiero 4mcia IOrMOIMIMX HaA
no’kapax Ha TaHHBIX 00BHEKTaX.

Pacnpenenenust  3HayeHUW  mokaszaTenedl  OOCTAaHOBKM € TOXKapamw,
npousomeammuMu B Poccuiickoit @enepanuu B nepuo 2016-2021 ronoB B KWJIOM
CEeKTOpPE W 3MIaHUSIX U COOPYXKEHUSX OOIECTBEHHOTO HA3HAYCHHS, MCTOYHHUKOM
BO3HMKHOBEHHUS KOTOPBIX SBJSJIOCH  3JIEKTPOOOOPYAOBAaHHE, IO CyOBEeKTaMm

Poccuiickoii @enepanuu npeacTaBieHbl B Tadbaumax 1 u 2.



Taoauna 1
PacnpenesieHue 3HaueHUH MoKa3aTeseidl 00CTAHOBKH € MOKAPAMM,
npousomenmumu B Poccuniickoii @enepanun B nepuox 2016-2021 roxos

B JKHJIOM CEKTOP€, HCTOYHHKOM BO3ZHUKHOBCHHUA KOTOPLIX ABJAJIOCH

3JIEKTPO0OOpya0BaHMe, N0 cyobekTam Poccuiickoii ®egepanuu

Koa-Bo Toas Ioruo6mno Toas
PeiiTunr Cyobext PO TOKapoB, ¥ ’ | PedTHHTr Cyobext PO Jro7eid, ¥ i
el. ’ yeJ. ’
1 MockoBckas 001acTh 16 861 7,63 1 MocKkoBCKas 00J1aCTh 740 6,71
2 Pecnyomuia 8304 | 3,75 2 ChepiutoBeKas o6nacTh 417 | 378
Bamkoprocran
3 Yensa6unckas 061acTs 6728 3,04 3 Pecnymiica 382 3,46
bamkoprocran
4 Hpkyrtckas obnacTb 6599 2,98 4 Upkyrckas obxacTb 358 3,25
5 Jlenunrpaackas o6yactsb 6 456 2,92 5 JlenuHrpaackas obmacth 342 3,10
6 r. MockBa 6 047 2,73 6 KpacHosipckuii kpait 342 3,10
7 Kpacnosipckuii kpait 6017 2,72 7 HoBocubupckas 061acTb 297 2,69
8 Kpacnonapckuii kpait 5905 2,67 8 Hwxeropoackas 001acThb 275 2,49
9 CaepioBcKkas 0071acTh 5696 2,57 9 YensaOuackas 001acTh 272 2,47
10 Camapckas 0671acTh 5573 2,52 10 PocroBckas o61acThb 256 2,32
11 Pecny6nuka TaTapcran 5400 2,44 11 Kpacnomapckuit kpait 244 2,21
12 HoBocubupckas o0nacth 5301 2,40 12 TroMeHcKkast 0071aCTh 233 2,11
13 IIpumopckuit kpait 5164 2,33 13 Ilepmckuii kpait 232 2,10
14 Kemeposckas 061acTh - 4945 223 14 Kemeposckas 06macTh - 230 2,09
Kysbacc Kysbacc
15 Hmxeropoackas o61actb 4823 2,18 15 Camapckas 061acTh 221 2,00
16 AnTaiicKui Kpai 4587 2,07 16 Pecny6nuka TaTapcran 214 1,94
17 PocToBckas obmactb 4329 1,96 17 CaparoBckast 0071acTh 204 1,85
18 XabapoBckuil Kpai 3998 1,81 18 XabapoBckuil Kpai 200 1,81
19 CapaToBckas 00acTb 3 864 1,75 Cpennee no cyonexram 195,8
Ypaabckoro ®O
20 Boponexckas 061acTh 3819 1,73 19 TBepckas obmacThb 191 1,73
21 ITepmckuii kpait 3750 1,69 20 Bonrorpazackas o6iacts 185 1,68
22 Bounrorpazckast 00nacts 3706 1,67 21 IIpumopckuit kpait 182 1,65
CpenHee 1o cyobeKkTam
23 Openbyprckas 0071acTh 3653 1,65 MpuBo.kckoro GO 179,5
CpenHee o cyobekram N .
Vpabekoro O 36323 22 Anraiickuil kpan 173 1,57
24 r. Cankr-IlerepOypr 3623 1,64 23 Kuposckast ob6nacth 173 1,57
25 TroMeHcKkast 00J1aCTh 3459 1,56 Cpemuee 1o cybnexram 172,3
Cubupckoro @O
Cpemnee no cybnexram 3424,6 24 Boponexckas o6nactb 168 1,52

Cuoupckoro @O




Koua-Bo Toas Horudao Toas
PeiiTunr Cyobext P® M0KAPOB, % ’ | PedTHHI Cyobext P® JIoaei, % ’
el. ’ yeJ. ’
Cpennee 1o cyobexkram
TpuBo.kckoro O 33972 25 OpeHbOyprckasi 00J1acTh 161 1,46
26 Owmckast 061acThb 3130 1,41 26 Owmckast 061acThb 156 1,41
27 Xauro- Macucknit ast. | 5 g4 1,38 27 r. Mockea 151 1,37
okpyT - IOrpa
Cpennee no cydobekTam
Ientpanbroro ®O 2 898,7 28 Yamyprckas Pecny0inka 145 1,32
28 Bnanumupckas 06acTb 2 687 1,21 29 TTensenckas obnaactb 142 1,29
Cpemjee "? cybnexram 2 594,9 30 Bragumupckas o6mactsb 142 1,29
Poccuiickoii Penepannu
29 Teepekas o6nacTh 2418 | 1,09 Cpennee no cyonexram | 4g 4
IlenTpanbuoro ®O
CpenHee 1o cyobekTam
FOmnoro ®O 2282,1 31 Kypranckas o06racts 130 1,18
30 CTaBpOMOILCKUH Kpai 2194 0,99 32 ApxaHrenbckas 00J1acTh 130 1,18
31 Kypranckas o6iacts 2128 0,96 33 Bonoroxackas o6macts 130 1,18
32 HBaHoBCcKasi 0071aCTh 2126 0,96 Cpezufee 1o cyoneiram 129.4
Poccuniickoit @enepanun
33 [enseHckast o0macTh 2075 0,94 34 Hosroposckast oonacts 129 1,17
34 Kuposckas o6nacth 2 057 0,93 35 Tam0OoBckast 0061acTh 127 1,15
35 ViIbsHOBCKas 06MACTD 2046 0,92 36 Pecntymuica Caxa 122 1,11
(SxyTus)
36 Yamyprckas PecryOmmka 2012 0,91 37 3abaiikanbckuit Kpait 121 1,10
37 3abaiikanbckuii Kpait 2 006 0,91 38 Pecny6nuka Bypsitus 121 1,10
Cpennee no cydobekTam 1922,6 39 Uysamickas PecrryOimika - 119 1,08
Cesepo-3anagnoro @0 Uysamus
38 Tam0oBckast 001acTh 1918 0,87 40 r. Cankr-IletepOypr 118 1,07
39 Pecntyuica Caxa 1882 0,85 41 VbaHOBCKas 06MACTH 114 1,03
(Axytns)
40 Jlunenxkas o61acTh 1 807 0,82 42 Kamyxckast 06macts 112 1,02
Cpennee 1o cyobekTam
41 Tynbckast 0061acTh 1801 0,81 I0xH0r0 DO 110,8
42 Amypckas 067acTb 1754 0,79 43 Ps3anckas o6aacThb 110 1,00
Cpennee no cydobekTam
43 BpsiaCKast o0macTh 1736 0,78 Cenepo-3anainoro ®O 1011
Cpennee no cyGnexram 1734,9 44 Tynbckas obnacts 100 0,91
JanbHeBocTounoro ®O
44 Benroposckast obnacts 1730 0,78 45 AcTtpaxaHckasi 001acTb 100 0,91
45 ApxaHrenbckas 00J1acTh 1714 0,77 Cpennee no cydnexram 86,9
JlanbHeBocTouHOTO0 ®O
46 Pecmy6mmka Kpeim 1714 0,77 46 Jlunenxast o6macth 86 0,78
47 PecniyOnnka Bypsitust 1702 0,77 47 AmMypckas 00J1acTh 85 0,77
48 Mypmanckasi 001acTb 1 668 0,75 48 Xanrei-Mancuiickuii asr. 82 0,74
okpyr - Orpa
49 Bomaoroackas o6macts 1 664 0,75 49 Benroponckas obmacTh 81 0,73




Koua-Bo Toas Horudao Toas
PeiiTunr Cyobext P® M0KAPOB, % ’ | PedTHHI Cyobext P® JIoaei, % ’
ell. ’ qell. ’
50 ‘ysamckas PecriyGmaia - 1636 0,74 50 CraBpomnojbCKuil Kpait 80 0,73
Uypamus
51 Ps3anckas o6iacThb 1519 0,69 51 Kypckas o6macts 80 0,73
52 SIpocmaBckast 00macTb 1491 0,67 52 Pecmy6mmka MopoBus 79 0,72
53 Kanysxckast obnactb 1472 0,67 53 VBanoBckast obnacth 78 0,71
54 AcTtpaxaHckasi 001acTb 1468 0,66 54 Bpstackas ob6iacTb 77 0,70
55 Kypckas obmnacts 1435 0,65 55 Pecmy6mmka Kpeim 77 0,70
56 Tomckast o0acTh 1422 0,64 56 Pecrry6mnka Komu 74 0,67
57 Hogroposckas o6macTs 1414 0,64 57 OpitoBckas 067acTh 72 0,65
58 Pecnyonnka MoproBust 1362 0,62 58 Pecnyonnka Kapenus 70 0,63
59 Pecniyonuka [larecran 1330 0,60 59 INckoBckast 06macTb 69 0,63
60 PecnyOnmka Kapenmst 1307 0,59 60 SpocmaBckast 001acTh 69 0,63
61 CMmonenckas 00acTh 1305 0,59 61 Tomckas o0acThb 67 0,61
62 Pecnybnuka Xakacus 1226 0,55 62 CMmonenckas 001acTh 63 0,57
63 IckoBckas obnacTsh 1204 0,54 63 Pecnybnuka Xakacus 60 0,54
64 Pecniy6iinka Komu 1149 0,52 64 Pecniy6inka Mapuii 91 52 0,47
65 Yeuenckas PecyOmmka 1103 0,50 65 Kocrpomckas 06macTh 45 0,41
66 CaxanuHckas 00IaCTh 1088 0,49 66 CaxanuHckas 00J1acTh 43 0,39
67 Opr1oBekas 06macTb 1051 0,47 67 Fmao-Heneniui as. 41 0,37
OKpYT
68 Pecniy6inka Mapuii 91 1 006 0,45 68 Pecniy6nnka Jlarectan 31 0,28
69 KocTpomckas 061acTh 954 0,43 69 Kanummsrpazcras 28 0,25
o0xacTh
CpenHee o cyobekram
CeBepo-KaBka3sckoro 899,3 70 Kamuarckuii kpait 27 0,24
®0
70 Kamanunrpazckas 871 0,39 71 EBpetickas aBT. 001aCTh 25 0,23
o0nacTh
71 Kabapauno-bankapckas 771 0,35 72 Pecmy6inka TriBa 23 0,21
PecryOnuka
. Cpennee no cydobekTam
72 Hmano-Heneuit aT. 739 0,33 Cesepo-KaBkasckoro 20,4
OKpYT
[0]0]
73 PecnyOnnka TriBa 569 0,26 73 MypMmaHcKkas 00J1aCTh 20 0,18
74 Kamuarckuii kpait 514 0,23 74 Marananckast 061acTb 20 0,18
75 PecriyOnnka Anpires 500 0,23 75 PecriybOnuka Anrait 17 0,15
76 Eppeiickas aBT. o61acTh 495 0,22 76 Kabapmuno-bankapcxas 16 0.15
PecryOnuka

77 Pecry6nnka Anraid 450 0,20 77 r. CeBacToroib 12 0,11
78 Pecniyomixa Cesepuas 435 0,20 78 Pecry6uka Azpirest 10 0,09

Ocetus - Ananus




Koua-Bo Toas Horudao Toas
PeiiTunr Cyobekt PO® MOKapoB, o ’ | PeATHHI Cyobekt PO Jiofei, o ’
el. ’ yeJ. ’
79 Marananckas 006J1acTh 406 0,18 79 YUyKOTCKHIA aBT. OKPYT 10 0,09
80 r. CeBacTomnoinb 367 0,17 80 Yeuenckas Pecrryommka 6 0,05
81 Pecrybnuka MaTymmeTrs 283 0,13 81 Pecniybnuka MaTymmeTrs 5 0,05
82 Pecrry6mka KanMmeikns 268 0,12 82 PecnyGmuica Cenepras 4 0,04
Ocetns - Ananus
83 Kapauaeso-Hepreccias 179 0,08 83 Pecry6imika Kanmbikus 2 0,02
Pecmy6nnka
84 Heneuxuii aBT. OKkpyT 79 0,04 84 Heneuxuii aBT. okpyr 2 0,02
. KapauaeBo-Yepkecckas
85 UyKOTCKHIl aBT. OKpYT 75 0,03 85 PecnyGiua 1 0,01
Tao0auna 2
PacnpenesieHue 3HaueHUH MoKa3aTeseil 00CTAHOBKH € MOKAPAMM,
npousomenmumu B Poccuiickoin @enepanun B nepuox 2016-2021 roxos
B 31aHUAX, COOPYKCHUAX 001I[eCTBEHHOI 0 Ha3HaA4YeHUA,
UCTOYHHKOM BO3ZHUKHOBCHHSA KOTOPLIX ABJJIAIOCH 3J1eKTp0060pyz10BaHne,
no cyobextam Poccuiickoii ®@enepanun
Koa-Bo Toas IMoruoao Toas
PeiiTunr Cy6bext PO MOKapoB, % ’ | PeliTuHr Cy6bext PO Jopei, % i
el. ’ qeJl. °
1 r. Mocksa 1684 8,99 1 r. Mocksa 12 14,12
2 MockoBckast 001acTh 896 4,78 2 MockoBckas 00J1aCTh 10 11,76
3 r. Cankr-IlerepOypr 728 3,89 3 IIpumopckuii xpait 7 8,24
4 Kpacnomapckuit kpait 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecny6nnka bamkoptoctan 561 3,00 5 HpxyTtckas o6mactsb 5 5,88
6 Kpacnospckuii xpait 545 2,91 6 Owmckast 061acTh 5 5,88
7 Hpkyrckas obnactb 545 2,91 7 AcTpaxaHckas 00JIacTb 4 4,71
8 Tprvopekuii kpait 520 2,78 8 Fmario-Herenui asr. 3 3,53
OKpYT
9 YenaOuackas 001acThb 509 2,72 9 Pecny6nuka TriBa 3 3,53
10 XabapoBcKuii Kpaid 502 2,68 10 KpacHosipckwmii kpait 2 2,35
11 HoBocubupckas oonacTb 442 2,36 11 YenssOunckas o0sacth 2 2,35
12 Camapckast 0061acTh 399 2,13 12 HoBocubupckas oodnactb 2 2,35
13 PocToBckas o6macthb 367 1,96 13 PocroBckas 0061acThb 2 2,35
14 PecnyOnnka Tatapcran 343 1,83 14 CapaToBckas 00acTb 2 2,35
15 Xaurpl-Mancuiciui ar. 314 1,68 15 Hwxeropopckast 001acts 2 2,35
okpyT - Orpa
Cpennee nmo cy0obexTam
16 CaparoBckast 0071acTh 309 1,65 Cubnpcroro O 1.8




Koa-Bo

IToruoJio

PediTuHT CyobekT PO MO’KAPOB, I[(;}Iﬂ, PediTuHT CyobekT PO Jiofei, I[(‘));m,
el. ’ yeJl. °
17 Omckas 005acTb 294 1,57 Cpennee no cyonexram 1,6
HenTpansaoro ®O
18 Hwmxeropopckast 001acts 292 1,56 16 PecnyGiuxa 1 1,18
BamkoprocTtan
19 Kemeposcxas obnact, - 291 1,55 17 XaGaposekuit kpait 1 1,18
Kysbacc
20 Bonrorpazackas o6iacts 283 1,51 18 Camapckas 0671acTh 1 1,18
Cpeanee no cyobekTam
Cubupcioro ®O 281,7 19 Bounrorpazckast 001acts 1 1,18
21 Anraiickuil kpait 270 1,44 20 Anraiickuil kpait 1 1,18
22 ITepmckuii kpaii 269 1,44 21 ITepmckuit kpait 1 1,18
CpenHee no cyobekTam 263.0 CpenHee no cyobekTam 1.0
Ypaasckoro @O ’ Ypaasckoro @O ’

23 Boponexckas 061acTh 260 1,39 22 Boponexckas 061acTb 1 1,18
CpenHee no cydbekTam 2542 CpenHee no cydbekTam 1.0
HenTpaabHoro @O ’ KO:xH0T0 ®O ’

24 TroMeHcKast 00J1aCTh 242 1,29 Cpennee Hl;) (Ic)yﬁbeKTaM 1,0
25 Pecniy6nuka Kpeim 241 1,29 23 CBepiioBckas 00J1acTb 1 1,18
CpenHee mo cyobekTam
TpuBokcroro GO 230,3 24 Awmypckast o0nacTb 1 1,18
26 Pecry6muka Caxa (SxyTus) 228 1,22 25 TBepckast obnacts 1 1,18
CpenHee no cyobekTam
IOmuoro ®O 222,6 26 Bomaoroackas o6macts 1 1,18
Cpennee no cyobekram P@® 218,9 27 YpsHOBCKAst 0067aCTh 1 1,18
27 CBeputoBcKas 00J1aCTh 216 1,15 28 Benroponackast o61acTh 1 1,18
28 Pecny6nuka Jlarectan 211 1,13 29 TamboBcKast 0061acTh 1 1,18
29 CraBponoabCcKui Kpaii 210 1,12 30 Psizanckas obnacth 1 1,18
30 Openbyprckas 001acTh 207 1,11 31 Pecny6iinka Komu 1 1,18
31 3abaiikanbCKkuid Kpai 190 1,01 32 Kocrpomckas o6macTh 1 1,18
Cpennee no cyonexram 186.,4 33 r. CeBacTormob 1 1,18
JanbHeBocTounoro ®0O
32 ApxaHrenbckas 00J1acTh 185 0,99 34 Pecny6mnuka Uarymerns 1 1,18
. Cpennee no cydobekTam
33 SImano-HeHenkuit aBT. OKpyT 182 0,97 Jlaabnesoctoanoro ®O 0,8
34 Tomckas 061acTh 180 0,96 Cpennee no cyonekram 0.6
CeBepo-3anagnoro ®O
35 JlenuHrpaackas obmacth 177 0,95 Cpennee 1o cyonexram 0,6
IpuBoskckoro PO
CpenHee no cyobekTam
36 Amypckas 06acTb 171 0,91 CeBepo-KaBka3ckoro 0,1
0
CpenHee no cydbekTam N .
Cenepo-3anaanoro ®O 165,0 35 Kpacnonapckuit kpait 0 0
37 AcTtpaxaHckas 00J1acTh 159 0,85 36 Pecmry6nuka Tarapcran 0 0
38 TBepckas o0nacThb 154 0,82 37 Xantel-Mancuiickuii asr. 0 0

okpyT - IOrpa




10

Koua-Bo Toas IMoruo.0 Toas
PediTuHT CyobekT PO MO’KAPOB, o * | PedATHHI CyobekT PO Jiofei, % i
el. ’ yeJl. °
Kemeposckas 06macTh -
39 PecnyOnuka Bypsitus 154 0,82 38 Kys6acc 0 0
40 Kuposckas o6macThb 153 0,82 39 TroMeHckast 00J1aCTh 0 0
41 Yamyprckas PecryOmmka 152 0,81 40 Pecny6inka Kpeim 0 0
4 Bostorojickas 06macts 147 | 079 | 41 Pecrtyonuia Caxa 0 0
(AxyTtns)
43 Brnagumupckas 001acTh 147 0,79 42 Pecny6nuka Jlarectan 0 0
44 SpocnaBckas 06nacTh 147 0,79 43 CTaBponoJabCKUi Kpait 0 0
45 Mypmanckas o0macTb 146 0,78 44 Openbyprckas 061acTb 0 0
46 Bpsirckas obmacTh 139 0,74 45 3abaiikanbCKkuid Kpai 0 0
47 VYibsiHOBCKast 0071acTh 138 0,74 46 ApxaHrenbckas 001acTh 0 0
48 ITeHnsenckast 06J1acTh 135 0,72 47 Tomckas 061acTb 0 0
49 Benropoackas o6macTb 134 0,72 48 JlenuHrpasnckast 00acTb 0 0
50 UYeuenckas Pecrybmika 127 0,68 49 Kuposckas o6macts 0 0
51 CaxanmmHcKas 001acTh 124 0,66 50 Pecrry6nmka Bypstus 0 0
52 TamboBckast 0061acTh 124 0,66 51 Yamyprckas PecryOnuka 0 0
53 Ps3anckas o0nacTb 118 0,63 52 Bnangumupckas 06macTb 0 0
54 Hysamickas Pecriyommica - 116 0,62 53 Mypwmarickas o6acTh 0 0
Yysarmus
55 Tynbckas obmacTs 115 0,61 54 SpocnaBckas 061acTh 0 0
56 Kypranckas o06racts 114 0,61 55 Bpsiackas o6macTh 0 0
Cpennee no cyorexram 109,4 56 ITen3eHckas 00J1acTh 0 0
Cesepo-Kaskazckoro @0
57 Pecny6mmka Kapenus 107 0,57 57 Yeuenckas Pecrryonmka 0 0
58 Pecniyonuka Xakacus 105 0,56 58 CaxanuHckast 00JacTh 0 0
59 JIumenkast 061acTh 103 0,55 59 ‘yamckas Pecry6mika - 0 0
Yysawmus
60 Pecryonmnka Komu 101 0,54 60 Tynbckas 0671acTh 0 0
61 OpitoBckas 0671acTh 98 0,52 61 Kypranckas o6iacts 0 0
62 Pecny6iinka TriBa 97 0,52 62 Pecny6iimka Kapenns 0 0
63 CmMoreHckast 00s1acTh 96 0,51 63 PecnyGnuka Xakacus 0 0
64 Kabapuuio-bankaperas 96 051 | 64 Jinenxas o6racTs 0 0
PecnyGiimka
65 HBaHOBCcKas 001aCTh 96 0,51 65 OprnoBckas 001acTh 0 0
66 Kocrpomckas o6macTh 96 0,51 66 CmorneHckas o0macTb 0 0
67 Kypckast 061acTh 94 0,50 67 Kabapuo-bankapexas 0 0
PecnyGiinka

68 Kanuaunrpazackas o01acth 92 0,49 68 HBanosckas o0acTs 0 0
69 Pecniyonmka CeBepHast 80 0,43 69 Kypcxkast o6nacts 0 0
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Koa-Bo Toas IoruéJo Toas
PediTuHT CyobekT PO MO’KAPOB, o * | PedATHHI CyobekT PO Jiofei, % i
ell. ’ yeJl. °
Ocerust - Ananus
70 Pecniy6iinka Mapwuit D1 76 0,41 70 Kamununrpanckas 0 0
obJacTh
71 Kamysxckas obnacte 75 0,40 71 Pecnyomixa Cesepras 0 0
Ocerus - AnaHus
72 Pecnybnmuka MopaoBus 74 0,40 72 Pecny6nmika Mapuii D1 0 0
73 r. CeBacTonosun 66 0,35 73 Kamysxckas obnacts 0 0
74 Hosroposckast o6nactb 62 0,33 74 Pecny6nnka MopnoBust 0 0
75 Kamuarckwii kpait 58 0,31 75 Hogsropockas o6macThb 0 0
76 IIckoBckast 0651aCTh 54 0,29 76 Kamuatckuii kpait 0 0
77 PecnyOnuka Anrait 48 0,26 77 IckoBckas o06nacTb 0 0
78 PecryOnuka Anpirest 44 0,23 78 PecryOnuka Anrait 0 0
79 MarapmaHckast 00J1acTh 44 0,23 79 PecriyOnnka Anpirest 0 0
80 EBpeiickas aBT. 001macTh 41 0,22 80 Marananckas 006J1acTh 0 0
81 PecnyOnmnka Murymmerns 31 0,17 81 EBpeiickas aBT. 001acTh 0 0
82 Pecny0nnka Kanmpikus 22 0,12 82 Pecny6nuka Kanmbikus 0 0
83 UyKkoTCKHUIl aBT. OKpYT 18 0,10 83 UyKOTCKHIl aBT. OKpYT 0 0
84 Heneuxuii aBT. okpyT 16 0,09 84 Heneuxuii aBT. okpyT 0 0
85 KapauaeBo-Yepkecckas 11 0.06 85 KapauaeBo-Yepkecckas 0 0
PecnyOnuka PecnyOnuka

C y4eToM HMHTEHCHBHOTO pOCTa 3HEProBOOPY>KEHHOCTH HACEICHUS, KUIIbIX U
OOIIECTBEHHBIX 37aHHUM, TEHACHIMS IO KOJUYECTBY <«DJIEKTPOTEXHHUUECKUX)
[I0’KAPOB, OYEBHUIHO, COXPAHUTCSA IPU CYIIECTBYIOIIEM IOJOXEHUU IOKAPHOU
npOo(UIAKTUKU JIEKTPOYCTAaHOBOK.

B HacTosiee BpeMsi CIOXHUIACh CUTYyallUs, KOTJa 3JEKTPOOOOpYyHOBaHUE IO

OoJbIlIel YaCTU HUKEM HE 00CITY>KMBAETCS U HE KOHTPOJIUPYETCS C TOUKH 3PEHUS €ro
NOKapHOW  TPOQUIAKTHUKUA. OJNEKTPUKH Ha  OOBEKTaX  3aHUMAIOTCS  €Tro
00CITyKMBAaHUEM HJIM PEMOHTOM, KOIJla YTO-TO BBIXOJWUT U3 CTpos. B 3Toi cBs3M,
OIHUM U3 OCHOBHBIX BOIIPOCOB SIBIISIETCSI OpPraHM3AIMsl CHCTEMaTHYECKOU
npo(UIAKTUKY TOKAPOB OT 3JIEKTPOOOOPYAOBAHUS KUJIBIX U OOLIECTBEHHBIX 3aHUN
C IPUMEHEHUEM TEXHUYECKUX CPEJICTB.

B cooTtBercTBUM co cTaTheil 4 TexHnueckoro periaMenTa TaMOXEeHHOro COor3a
«O 0Oe3omacHOCTH HHU3KOBOJIBTHOrO obopyaoBanus» (TP TC 004/2011),

HU3KOBOJIBTHOE 00OPYJOBAHHME JOJDKHO OBITH pa3paboTaHO M U3TOTOBJICHO TaKUM
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o0pa3oMm, 4TOOBI MPH MPUMEHEHUH €r0 MO0 HA3HAYEHHUIO U BBIIOJHEHUU TPEeOOBAHMIA
K  MOHTaxy, OKCIulyaTaluMH  (MCIOJNb30BaHUIO),  XPAHEHUIO,  IEPEBO3KE
(TpaHCHOPTHPOBAHUIO) M TEXHUYECKOMY OOCIYyKHBAaHUIO 3TO 00OpYZOBaHUE
o0OecreunBasio: OTCYTCTBHE HEIOIYCTUMOIO PHUCKA BO3HUKHOBEHHS IOBBIIIEHHBIX
TEMIEPATyp, IOYTOBBIX PAa3pAIOB WIM H3IYYCHUH, KOTOpPhIE MOTYT MPHUBECTH
K IOSIBJICHUIO ONACHOCTEH, OTCYTCTBUE HEAOIYCTHMOIO PUCKA IPH IEperpysKax,
aBapUIHBIX PEKUMaX U OTKA3aX, BHI3BIBAEMBIX BIIMSHUEM BHEIIHUX U BHYTPEHHHUX
BO3NeHCTBYIOmUX  ¢akTopoB. Takke B  JaHHOM  CTaTbe  OMPENEIICHO,
4YTO HU3KOBOJIBTHOE OOOpPYAOBAaHHE JOJDKHO OBITh pa3paboTaHO U H3TOTOBJIEHO
TakKUM 00pa3oM, 4TOObI OHO HE SBJSUIOCH HMCTOYHMKOM BO3HHKHOBEHMS IOXKapa
B HOPMaJIbHBIX U ABAPUIHBIX YCIOBUSAX paOOTHI.

B  OonpmmHCTBE  CciiydaeB, MOcCiIe  MOHTaXa, dJIEKTPOooOOpyHOBaHHE
HE TmoJBepraercs Npo(pUIaKTUYECKUM OCMOTpaM, TEXHUYECKOMY KOHTPOJIIO,
OOCITYXMBAaHUI0O U PEMOHTHO-TIPEAYNPEAUTEIbHBIM  MeponpusaTusiM.  OagHako
CO BpEMEHEM C HUM HPOUCXOAAT OTPULIATEIbHBIE HW3MEHEHHUsS. Y XYJIICHHUE
COCTOSTHUS JIEKTPOOOOPYOBaHUS MPUBOIUT K HEPALMOHAIBHOMY HCIOJIB30BaHUIO
AIIEKTPUYECKOW SHEPTrUU U TMOBBIIIEHUIO YPOBHS MOXApHON OMAcHOCTH, a, 3HAYUT,
TpeOyeT 3a HUM CUCTEMaTU3UPOBAHHOTO HAOIIOACHUS.

B cootBercTtBun ¢ @enepanbHbiM 3akoHOM OT 21 nmekabps 1994 r. Ne 69-@3
«O mnoxapHoM Oe30macHOCTW», MPOQPWIAKTHKA T0XAapoB — COBOKYIHOCTb
IPEBEHTUBHBIX MEp, HAIPaBJICHHBIX HAa UCKIIOYEHHE BO3MOXKHOCTH BO3HUKHOBEHUS
II0’KapOB U OTPAaHMUYEHUE UX TOCIIEACTBUM.

[Tox cucremoii MpoUIAKTUKH TMOXKAPHOM OMACHOCTU 3JIEKTPOOOOPYIOBAHUS
KWIbBIX M OOILECTBEHHBIX 3[JaHUI IIOHUMAIOTCA PETYJSPHBIE, BbBIIOJIHSAEMBIE
o 3aJaHHOU porpaMme HaOJII0ICHUS 3a AKCIUTYaTUPYEMBIM
AJIEKTPOOOOPYI0BAaHUEM, TO3BOJISAIOIIME ONPENENATh €ro (PaKTUUECKOE COCTOSHUE,
OPOUCXOSIINE B HEM MPOIECChl MU TMPOTHO3UPOBATH H3MEHEHUE COCTOSHUS
O] BIIUSIHUEM DPA3NUYHBIX (hakTOpoB. Takue HaOMIOACHUS HEOOXOAUMBI, B NIEPBYIO
ouepeib, AJIs JIEKTPOOOOPYI0BaHUS OOBEKTOB C MACCOBBIM NIPEOBIBAHUEM JIFOJEH.

ITosxapHast 0e3011acCHOCTh OOBEKTOB Pa3IMYHOTO HA3HAYEHHS B 3HAUUTEIbHON
CTENEHU OIPEAEIAETCS COCTOSHUEM 3SKCIUTyaTHUPYEMOIO 3JIEKTpooOOpyAOBaHUs

Y 3JIEKTPOYCTAHOBOK.
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OCHOBHBIM  HalpaBlIeHHEM B OOECNEUYeHHH TMOXKApHOM OE30MacHOCTH
IKCILTYaTHPYEMOTO DJIEKTPOOOOPYIOBAHUS SIBISCTCI MAaKCUMaJIbHO BO3MOXKHOE
CHI)KEHUE BEPOSITHOCTA BO3HUKHOBEHHUA IOXapa OT 3JIEKTPOYCTAHOBOK B LIEJIIOM
Y OT OTAEJBHBIX AJIEKTPUUECKUX U3/,

Tam, rae ecTb KOHTAKTHBIE COCIMHEHUS B DJIEKTPOCETAX, MPOIECC OKUCICHUS
METAJUIMYECKUX TMOBEPXHOCTEH DJICKTPOKOHTAKTOB M  TOSBICHUS Je()EKTOB
HENpepbIBEH. be3 10CTaTOYHOM TEXHUYECKOM OCHAIIEHHOCTH W MOATOTOBIEHHOIO
nepcoHasa B OOJBIIMHCTBE CIy4aeB HEUCIPABHOCTU DJIEKTPOOOOPYTIOBAHUS MOMKHO
0OHAPYKUTh TOJIBKO IO XapaKTEPHOMY 3alaxy WiIu OOYTJIEHHOW 3JIEKTPOU30JISIIIUH,
YTO XapaKTEPHO JIJIsl aBapUIHBIX Ie(PEKTOB yxkKe Ha MOKAPOOIIaCHOU CTaIUH.

Bo3nukHoBeHHE AEPEKTOB DIIEKTPUUYECKHUX IETeH U AJIEKTPOOOOpYAOBAHUS —
9TO €CTECTBEHHBIN MPOIECC, K KOTOPOMY HEOOXOAUMO OBITh TOTOBBIMH U KOTOPOE
HEO0OXO0IMMO MPEYNPEKAaTh 3a01arOBPEMEHHO.

B HacTosiiee BpeMsi MOSIBUIUCH HOBBIE TEXHUYECKUE CPEJICTBA, MO3BOJISIOIINE
BBIBECTH  MPODPWIAKTUKY TIOXKAPOB OT  AJIEKTPOOOOPY/IOBAaHUS B  KHIBIX
1 OOIIECTBEHHBIX 37]aHUSX HA HOBBIN YPOBEHb.

K o6ciyxuBaHni0 3JIEKTPOYCTAHOBOK JOIYCKAIOTCS KBATU(DHUITMPOBAHHBIE
CIICIMAIMCTBI, HUMEIIIME Tpynny 1Mo 23jekTpode3onacHoctn He Huxe I,
MOJATBEPKJACHHYIO COOTBETCTBYIOIIUM YJOCTOBEPEHUEM.

OOcnenoBanne  AJIEKTPOYCTAHOBOK  JIOJDKHO  MPOU3BOJUTHCS  COBMECTHO
C  KBaIM(PUIUPOBAHHBIM  TEPCOHAIOM  JJIEKTPOTEXHUYECKOTO  XO3SMCTBA,

OTBETCTBEHHBIM 32 00CITy)KMBaHUE JICKTPOOOOPYIOBAHUS 3TaAHHUSL.
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1. Ob6aacTs npuMeHeHUs

Hacrosiiine Mertonnyeckue peKOMEHIALUU ONPEIENIAIOT OOIIME IOJOKEHUS
[0 OpraHM3aliu NpO(QUIAKTUKU I0XKAPOB OT 3JIEKTPOOOOpPYNOBAaHUS B IKHIIBIX
1 OOIIECTBEHHBIX 3/1aHUAX C IPUMEHEHHEM TEXHUUECKUX CPEACTB.

Hacrosimue METONYECKUE pEKOMEHan IIpEHA3HAYECHBI
JUIS WCTIOJIHUTEIBHBIX OpraHoB cyObekToB Poccuiickoit @enepaiuu, OpraHos
MECTHOI'O CaMOYIPABJICHUS, OPraHU3aLUN N0 pealu3aluy MOJHOMOYMM B oOjacTu
HOKapHOH O€30I1aCHOCTH, a TaKXe COOCTBEHHUKOB (apeHIAaTOPOB) >KUJIBIX JTOMOB
(kBapTHD).

OCHOBHBIMM 3a/layaMy HCIOJHUTENBHBIX OPraHoB cyObeKTOB Poccuiickoii
denepannuu, OpraHoB MECTHOTO CaMOYyIIpaBJICHNUS, OpraHMU3aLNN,
0 NpOo(UIAKTUKE IOXKAPOB B JKUIbE, SBISAIOTCA OOYUEHHE HACEJIEHHUS MepaMm
HOKapHOH O€30I1aCHOCTH, OCHOBaM I0XKapo0E30M1acHOr0 IOBEACHMS, a TaKXKe
MH(POPMHUPOBAHNUE HACEJIEHUS O MEpax M0KapHOW OE30MACHOCTH.

Hacrosimue  meToguueckue  pEeKOMEHAAMM  MOTYT  OBIThb  NPUMEHEHbI
COOCTBEHHUKaMHU JOMOB (KBapTHp) M apeHIaTOpaMu MOMELIECHUM sl MPOBEACHUs
CaMOCTOSITEJIbHON  NEPBUYHOM OLIEHKM COCTOSIHUSL IIOKapHOM 0e301acHOCTH
HKCIUTYaTUPYEMOTO IEKTPOOOOPYAOBAHHUS.

B Hacrosmmx MeTonuyeckux peKOMEHAANMAX 0] TEXHUYECKUMU CPEICTBAMU
npo(UIaKTUKKA TOXKapOB MOHMMAIOTCS ammapaTbl 3allUThl 3JEKTPUUYECKHUX IIeTeH,
TEIUIOBU3NOHHAs TUATHOCTUKA, TEPMOUHAUKATOPBI U TEPMOCUCTEMBI.

Hacrosimme wmeroauyeckue peKOMEHIAUUMU HE SABIBIKOTCA PYKOBOJCTBOM
II0 IIPOCKTUPOBAHMIO JJIEKTPOYCTAHOBOK 3JaHUM W  MOHTa)Xy allapaToB
IEKTPUYECKOU 3aIIUTHI U IPYTUX TEXHUYECKUX CPEICTB.

[IpoekTupoBaHue U MOHTaX JIEKTPOYCTAHOBOK 3JaHMMU JTOJKEH IPOBOIUTHCS
B COOTBETCTBUU C JECUCTBYIOLIMMHA HOPMATUBHBIMU JOKYMEHTAMM.

Hacrosmme wmeronnyeckue peKOMEHJALMU HE SBISIOTCS  HOPMAaTHUBHBIM

JOKYMCHTOM.
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2. OcHOBHBIE YJIEKTPOTEXHNYECKHEe TPUYHHBI 0KAPOB
OT 3JIeKTPO00OPY10BAHMS

[ToxxapHasi 6e30MacHOCTh OOBEKTOB PA3IMYHOTO HA3HAYEHHUS, B TOM YHUCIIE
KWIbBIX M OOIIECTBEHHBIX 3JaHUM B 3HAYUTENIBHON CTENEHHM OIpenessieTcs
COCTOSTHUEM 3KCIUTyaTUPYEMOTI'0 JIEKTPOOOOPYI0BAHUS U JIEKTPOYCTaHOBOK.

3HaHHWE TEXHUYECKUX IPUYUH IO0XKAPOB OT 3JIEKTPOYCTAHOBOK IO3BOJIAET
Oprau3oBaTh 3QPEKTUBHYIO CUCTEMY MOKAPHO-NPOPHUIAKTUYECKUX MEPOTIPUSATHIA.

K mpuunHaM nmoxapoB 3JIEKTPOTEXHUYECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMbIKaHUE;

- Ieperpy3Ka IEKTPUUECKUX LENeH;

- 00JIBLIOE MIEPEXOIHOE CONPOTUBIICHHE;

- HCKpEHHUE;

- DJIEKTpHUYECKas JIyra;

- IEpEHaNpPsKEHUE IEKTPUUECKOM CeTH.

Kpome Toro, He00OXOJUMO YUUTBIBATH, YTO MEPEHANPSIKEHUE AIEKTPUUECKON
CETH, OOJIBIIOE NEPEXOIHOE CONPOTHBIICHHWE U IEPErpy3ka LENU MOXKET IPUBECTU
K KOPOTKOMY 3aMBbIKaHUIO, BO3HHKHOBEHHUIO 3JEKTPUUYECKOM Oyru, W HaoOOpoT,
KOPOTKOE 3aMbIKAaHUE MOXKET TPUBECTH K TMEPEerpy3Ke dIEKTPUUYECKON CETH,
K UCKPEHMIO, 00pa30BaHUIO DJIEKTPUUECKON IYTH, K MEPEXOAY DJIEKTPUUIECKOIO TOKA
Ha METAJNIMYECKUE 3a3€MJICHHbIE KOHCTPYKIMU U T.A. [3].

To ectb, oHM aBapuilHbIE PEXKUMBI, MOTYT IMEpPEXOJUTh B JApyrue Oosee

OITaCHBIC OTHOCHUTCJIbHO BO3MOKHOCTHU BOSHHUKHOBCHUA I10KAPOB.

Kopomkoe 3amvikanue

Cpean DOpUYMH TOXKAapOB  JJIEKTPOTEXHUYECKOTO  XapakTepa KOPOTKOE
3aMBIKaHUE SIBISIETCSI CAMbIM PacHpOCTPAHEHHBIM, XOTS HEPEAKO OHO MOYKET OBITh
U CIICJICTBUEM KaKO-THOO0 APYroil aBapuiiHOM CUTYallUU B AIEKTPUUECKON LIETH.

KopoTrkoe 3aMblkaHHME€ B 3JEKTPUYECKHX LEMSIX MOXKET BO3HUKHYTh
B pE3yJIbTAaTE 3aMbIKaHUs MEXAY (pa30BbIM U HYJIEBBIM IPOBOJHUKAMM, 3aMbIKAHUS
¢$ha30BOTO MPOBOAHUKA HA «3eMJTIO» [3].

WNHbIMU  CclOBaMM, KOpPOTKOE€ 3aMBIKAHHE BO3HMKAET IIPU COCOUHEHUU
IIEKTPUYECKUX MPOBOJOB C HAPYUICHHOW H30JIALMEH, CONMPUKOCHOBEHUU MPOBOJIOB

C MCTAJUIMYCCKUMHU 34a3CMJICHHBIMH KOHCTPYKIHAMU BHaHHﬁ H COOPYKCHUU,
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NOMAJaHUM HAa OTOJICHHBIE MPOBOJA TOCTOPOHHHX METAIMYECKUX IPEIMETOB,
npoboe OOyrJaeHHOW WM HAapyIIEHHOW H3OJSAIUM  TMPOBOJOB M JIPYTHX
3JIEKTPOYCTAHOBOYHBIX U3EIIUH.

[Ipy KOpOTKOM 3aMbIKaHMM MTHOBEHHO MHOTOKPATHO YBEJIMYMBAETCS CHIIA
TOKa B LIETH, IPOUCXOINUT 3HAYUTEIBHOE BBIJICIICHUE TEIUIA, 3HAYUTEIBHO BO3PaCTacT
TEeMIEepaTypa TOKOMPOBOAALIUX >KWUJ, YTO HPUBOJUT K PACIUIABICHUIO H3OJISAIUH
AIIEKTPUYECKUX TPOBOJOB M Kabened u €€ TMOCIenyIolleMy BOCIUIAMEHEHHUIO.
KopoTkoe 3ambikaHMe, Kak IPaBHJIO, COMPOBOXKIAETCS XJIONKOM, pPACILIaBICHUEM
MeTajljla MPOBOJHUKOB M BBIOPOCOM pACKAJIEHHBIX YaCTUL[ U3 30HBl KOPOTKOTO
3aMBIKAaHUS C TOCIEAYIOUIUM BOCIZIAMEHEHUEM OKPYKAOLINX IIPEIMETOB.

Haubonee pacrpocTpaHeHHbIE NPUYUHBI, MO KOTOPHIM MOXKET MPOU30UTU
KOPOTKOE 3aMblKaHHE€ B KBapTHpe, [0Me, OOLIECTBEHHBIX 3JaHUSAX — OTO
noBpexaeHue un3oasauuu. [loBpexxaeHue U30JLMU  4Yallle BCEro IPOUCXOIUT
B MecCTax, I/l MpoBoJa meperudarorca. Takke K MOBPEXKICHUIO H30JSILMM MOXKET
IPUBECTH NEPEKPYUYMBAHUE IPOBOJOB, CrMOAaHUE IPOBOJOB IOJ OCTPHIM YIJIOM,
MOBPEXACHUE H30JSIUU TPOBOJOB MpPH TMPOBEACHUM PEMOHTHBIX paboT [4].
W3onsmuio MOTyT HOBpPEOUTHh TPBHI3YHBI WM JOMAlIHME >XKUMBOTHBIE. Emie omHa
OpUYMHA KOPOTKMX 3aMbIKAaHUN — TIIEperpeB M, KakK CIEACTBUE, pa3pylIeHUE
U30JISALINH.

VcTouHMKaMH 3aKWTaHMWsl NPU  KOPOTKHX 3aMbBIKAHUSAX MOTYT SIBISATHCSA
packaieHHble (TOpsilKe) 4YacTHIBI M Kaluld MeTajla [pH  pacliaBICHUH
B aBapUUHBIX peXHUMaxX >KUJI TMPOBOJAOB (Kabened) WM TpH pa3pyLICHUU

AIIEKTPOIPUOOPOB.

Ilepezpyska snexkmpuueckux cemei

CoBpeMEeHHbIE KBapTHpPbl M JIOMa HACBILIEHbl MHOXECTBOM 3JIEKTPUUYECKUX
npubopoB. YacTtoil npUYMHON BO3HUKHOBEHHUS IOXKAPOB SBISETCA IEeperpys3ka
DJIEKTPOCETEN.

Ileperpy3koi Ha3pIBaCTCS TAKOE SIBJICHUE, IIPU KOTOPOM B DJIEKTPUYECKON CETH
BO3HMKAIOT TOKOBBIE HATPY3KH, IIPEBBIIIAOIINE JIIUTENBHO JOIYCTUMBIE.

HawnOosee yacToil NPUYMHON, BBI3BIBAIOIICH MEPETPY3KY SIEKTPUUYECKHUX
Heneil B KWIbIX U OOIECTBEHHBIX 3/1aHUAX, ABIISACTCS BKIIOYEHHE B AJIEKTPUUECKYIO

CeTh HE MPEIYCMOTPEHHBIX PACYETOM MOIIHBIX MOTPEOUTENEH PIEKTPOIHEPTUN WU
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BKJIFOUEHUE B OJIHY PO3ETKY HECKOJBKO OBITOBBIX HMPUOOPOB OOJIBIION MOIIHOCTU
OJTHOBPEMEHHO.

B pesynbrare neperpy3sku NpoBOJa HAarpeBaroTCs, BBIIENAETCS OO0JIbLIOE
KOJIMYECTBO TeIjia, MOTYT TUIABUTHCS JKUJIBI TPOBOJIOB — 3TO MOXKET CTaTh MPUUUHON

KOPOTKOI'O 3aMBIKaHHA, BOSHUKAIOT UCKPBI KU KaK CJIICACTBUC IIOXKAp [5]

bonvuioe nepexoonoe conpomuenenue (nioxoi KoHmakxm)

Bosnbiioe mnepexogHoe CONPOTHUBIEHUE — OTO COMNPOTUBJIEHUE YYyacTKa
AIEKTPUYECKON 1eMu B MECT€ COCAMHEHUS OTIEIbHBIX SJEMEHTOB (MecTa
COEIMHEHMsI TIPOBOJIOB, MOJICOCAMHEHUSI UX K DBJIEKTPONPUEMHHKAM, KOHTAKTHBIM
AJIEMEHTaM U T.N.) B KOTOPBIX, IPU HEMPaBUILHOM UX HCHOJHEHUHU, CONPOTUBIICHHUE
BBIIIIE€ 110 CPABHEHHUIO C COMPOTUBIICHUEM 3JIEKTPUUYECKOM LIENH 10 3TUX yYaCTKOB U
nocjie Hux [3].

HaubGonee gacTo Gosnbie nepexoaHbie COMPOTUBIICHUS BOSHUKAIOT B MECTAaxX
COCIMHEHHMS TPOBOJIOB MEXAY CO0OHM, KOTJa BMECTO MAWKH, CBAPKH, OMPECCOBKH
WIM 3QKUMOB TOJ] OONTHl TPUMEHSIOTCS CKPYTKHA TPOBOJOB (OCOOCHHO OIacHa
CKpYyTKa MPOBOJIOB C AJIIOMUHUEBBIMU U MEJITHBIMU KUJIaMH), B MECTaX MOIKIIOUYECHUS
IpPOBOJIOB K ammaparam 0e3 CHeUUAbHBIX 3aXUMOB W HAKOHEYHMKOB,
B BBIKJIIOYATENSAX, IITENCENbHBIX pa3beMax (pOo3eTKax, BUIKAX) Ha KOHTAKTHBIX
AJIEMEHTaX NMPU CHUKEHUU MPUIaraéMbIX JUIsl BKIFOUEHUS YCUINHM, HEAOBKIIIOUCHUS,
MOATOPAaHUSI W T.M., B MECTaX KOHTAKTOB, BBIMOJHEHHBIX C MOMOIIBIO PE3hOOBBIX
COCIMHEHHUM B AJIEKTPOOOOPYIOBAaHUH, B KOTOPOM B Iporiecce paboThl MPOHU3OIILIO
oclia0JeHne KOHTaKTa.

HemnocpencTBeHHbIM MCTOYHHUKOM 3)KUTAaHUSL B ATOM CJIy4ae MOTYT OBITh:
AJIIEMEHTBl JJIEKTPOYCTAHOBOK, HArpeThle JIO0 BBICOKOW TeMIlepaTyphbl TEILIOM,
BBIJICJICHHBIM ~ DJIEKTPUYECKMM TOKOM B  MecTe€ OOJBIIOr0  MEPEXOAHOIrO
CONPOTHUBJICHUS,  DJIEKTPUYECKHE  MCKPbl  WJIM  YaCTUIBl  PACIUIABICHHOTO
M HAKaJICHHOr0 METaJlyla, BO3HHUKAIOIIME B MECTE «IUIOXOT0» AJIEKTPUUYECKOTO
KOHTAKTA.

Kpome Toro, 60ibI110€ MEPEXOIHOE COMPOTUBICHUE MOXKET ObITh MPUUUHON

BO3HUKHOBCHHUA KOPOTKOI'O 3aMbIKaAHHA.

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

pacnpoCTpaHEHHOE SIBIEHUE U MPOUCXOIUT KaK MPU HOPMAIBHON paboTe OTACITHHBIX
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MOTPEOUTENeH DIEKTPUYECKONH DJHEPruM, dalie BCEero MNpUOOPOB HMMEIOIIUX
KOJUIEKTOPHBIN 3JIEKTPOJIBUTATENb MPU HEIJIOTHOM MPUIIETAHUM K HUM IIIETOK, TaK
U B aBapUHOM pPEXHME PaOOThI SJIEKTPONPHOOPOB, B MECTaX HEKAYECTBEHHOTO
NPUCOCIMHEHNUS  TPOBOJAOB K  TOTPEOWTENSIM  DJICKTPUYECKOW  DHEPIHH,
IpPU  CONMPUKOCHOBEHWM OTACIBHBIX YYaCTKOB TIPOBOJOB MEXIy COO0OM wiH
C 3a3€MJICHHBIMU KOHCTPYKLMSMH U T.1. [3].

[Ipy wuCKkpeHMM TPOUCXOAUT OOpa3oBaHUE HCTOYHUKOB  3a)KUTAHUS,
00J1aIafoIMX SHEPrUed U TeMIepaTypol NOCTaTOYHBIX ISl BOCIIAMEHEHHMS] MHOTHUX
FOPIOYMX BEUIECTB U MAaTEPUAJIOB.

HckpoBolt pa3psii MOKET 00pa3oBBIBATHCS MPHU W3JIOME KUJIbI Kabens u3-3a
YCTAJIOCTH METaJljla, pa3pbiBa MPOBOJHUKA MPH YPE3MEPHOM PACTSDKCHHH Kabers,
100 TIPU MOBPEKACHUU KWJIbl TOCTOPOHHUM IIpeaMeToM. B moBpexAEHHON Kuiie
BO3HUKACT MaJIbId 3a30p, MpoOMBaeMbI pabO4YMM HANpPsHKEHUEM, ITO3TOMY TOK
0 TaKOMY KaOeslro MpoJI0KaeT MPOTeKaTh, U OCTAETCS OJIM30K K HOMUHAJIBHOMY
3Ha4eHUI0. B 3a3ope BO3HMKAeT AYroBOM  paspss, CONPOBOXIAIOIIMKICS
WHTCHCUBHBIM BBIJICJICHUEM TEIJIa, YTO NPUBOAUT K JalbHEHIIEMY pa3pyLICHUIO

W30JISIIUY KaOesst M €r0 BO3TOPaHUIO.

Anexkmpuueckasn oyza

DnekTpuyeckas Iyra oopasyercs B pe3yJbTaTe YCTOMYMBOTO AJIEKTPUUYECKOTO
paspsaa MEXIy ABYMS METAJUIMYECKUMM SJIEMEHTAMHU JJIEKTPUYECKOM YCTAHOBKH,
MMEIOIIMMHU Pa3Hble MOTEHIUAJbL. B 3JIeKTpUYecKoi Ayre NpoucXoauT UHTEHCUBHAS
WMOHM3alMs Ta30BOr0 IMPOMEXKYTKA, IUIaBIEHUE M ropeHue Meramia. Kpome Toro,
MPOUCXOMUT WHTECHCUBHOE pa3OphI3THBAHUE PACIUIABICHHBIX YaCTHI[ MeTalljia,
UMEIOIINUX OOJIBIION 3amac TemIOBOM SHEPruM, KOTOphIE MOMajas Ha TOproYHe
MaTepualibl, MOTYT 3aXe4b HX. OJJEKTpUYECKas Jayra HMEET OYEHb BBICOKYIO
temnepatypy (1500-4000 °C) u MOXKET BOCIUIAMEHUTh TMPAKTUYECKH JHOO0OH
rOprOYMil Matepuall, CONpUKacasiCb ¢ HUM HEMOCPEACTBEHHO, a TaKXKE MOCPEIACTBOM
JYYUCTOU TETUIOTHL.

VYcroliunBasi  siekTpuueckas ~— Jayra  MHOTAAa  MOXET  BO3HUKaTh B
anekTponpoBoaax. Ilpu anexkTpudyeckon ayre mo HEnsM MPOTEKalT TOKH KOPOTKOTO
3ambikaHusl. [losToMy npu oOpa3oBaHUM AIEKTPUUECKON TYTH B aBAPUINHOM PEXHUME
B 2JIEKTPUYECKOM 1IETIH BO3HUKAIOT BTOPUYHbIE (MOOOYHBIE) SBJICHUS, XapaKTepHbIE

L KOPOTKOT'O 3aMBbIKAHUA. B ClIydasiax, HC IPCAYCMOTPCHHBIX HOPMAJIbHBIM
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PCKHUMOM I3KCIUTyaTallUuU SJICKTPOYCTAHOBOK, BO3HHKHOBCHHC BHCKTPHHCCKOﬁ AyTHu

Yalie BCEro NpOUCXOIUT ITPU KOPOTKOM 3aMblKaHuu [3].

Ilepenanpsasicenue 6 31eKmpuuecKkoul yenu

[lepenanpsikeHre MOXKET BO3HUKATh: MPU KOPOTKUX 3aMBIKAHUSAX; TIpU
MOMaJaHUHN «BBICOKOT0» HANpPsDKEHHs] Ha HU3KOBOJIBTHBIE CETH; IPHU TPO30BBIX
paspszax; 3JIeKTPOMAarHUTHOW UHIYKIWU U Ap.

[ToxapHasi ONacHOCTb TEPEHAINPSKEHUsI, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBUHM, MOXET TPOSBIATHCS B  CIEIYIOMIEM: MOBBIIICHUH BEPOSTHOCTH
BO3HUKHOBEHHUSI KOPOTKOTO 3aMbIKaHUS; YBEJIMUYEHWHM TOKOBOW HAarpy3kud Ha
OTJENbHBIX YYaCTKaX »DSJEKTPUUYECKOM IIeMM W BO3MOXKHOCTH BO3HHUKHOBEHUS
neperpy3Ku; MOBBIIEHUN TEIJIOBBIICIEHUS B 3JIEKTPOHATPEBATENIbHBIX YCTPOUCTBAX;
MOBBIIICHUH BEPOSATHOCTH BO3ZHUKHOBEHUS aBAPUMUHBIX PEKUMOB B JIEKTPOIIPUOOpax
[3].

Henpasunvnaa 3Ixcnayamayus, KOHCMPYKMUGBHbBIE HEOOCMAMKU U
HeUCnpagHOCmu I1eKmpou3oeauil

[locxapHast 0©e€30MacHOCTh 3JEKTPUUECKUX TMPUOOpPOB HampaBieHa Ha
oOecrnieyeHrne NMpakTUYeCKOW HEBO3MOXKHOCTHU 3aropaHusi, Kak caMoro u3Aenus, Tak u
OKpY’XKalolllel ero cpeipl, 4YTO JIOJDKHO OOECIeYUBATBhCS  KOHCTPYKIIMEH
AIEKTPONPUOOpa, BBHIOOPOM  KOMIUICKTYIOIIMX M3JEIUMHA W MaTepuaoB C
TEMIIEpaTypPHbIMU XapaKTEPUCTUKAMH, COOTBETCTBYIOIIUMH TEIJIOBOMY PEXKUMY
pabotel. Ilpm 3TOM  XapaKTepUCTHKAMHU  MOXapOOE30MacCHOCTH  SIBISETCS
COOTBETCTBUE TEMIIEpaTyphl Ha OCHOBHBIX 3JIEMEHTAaX JJIEKTPUUYECKOro Mpudopa
JIOTTYCTUMBIM 3HaYEHHSIM, KaK B paboueM, TaKk U B aBApUHHOM PEXKHUME €ro padoThl.

Bo3HUKHOBEHHE TIOXKAPOB OT AJIEKTPUUECKUX MPUOOPOB MOXKET OBbITh
0OyCJIOBJIGHO: ~ KOHCTPYKTHUBHBIMM  HEIOCTaTKaMH,  HapylUIEeHUEM  IpaBuUII
IKCIUTyaTallMi; HEKAYECTBEHHBIM JHEprocHabkeHueM (pe3KuMH KOJIeOaHUSIMHU
HANpPSDKEHUSI B DJIEKTPUYECKOW CETH, YTO MOXKET MPUBECTH K BO3HHUKHOBEHHUIO
aBapUIHBIX PEKUMOB).

OCHOBHBIMH TPUYMHAMH BO3HHKHOBEHHSI IOXApOB OT SJIEKTPUUYECKHUX
U3JICUN SIBISIFOTCS: KOPOTKOE 3aMbIKaHUE B MPUOOpaxX U MIHypax MUTaHUs, OOJIbIIOE
NEPEXOHOE COMPOTUBIICHUE, IEPETPYy3Ka, UCKPEHHUE, HAPYILICHUE TETJIOBOTO PEKUMA
paboTel  anekTpornpubopa  (YXYAIICHHBIM  TEIUIOOTBOJ), HEMOCPEIACTBEHHOE
CONPUKOCHOBEHHE HArPEThIX IMOBEPXHOCTEH dBIEKTpONpUOOPOB € TOPHOUYUMHU

MaTepuaJiaMH; BO3JCHCTBHE  TEIUIOBOTO  W3JIydeHUs Tmpubopa (Hampumep,
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3HCKTpOO6OFp€BaT€JI}I) Ha TOpHOYMUC MATCpHUAJbl, BbBUICT PACKAJICHHBIX YaCTHII,

o0pa30BaBUINXCS B pe3yIbTaTe aBapuiiHOTO pexkuma [3].

3. Opranm3anus npoQUJIAKTHKH M0KAPOB

3.1. O0mue MoJI0KEHUA

C 1 wmapra 2023 r. BCTynWwIO B  CWIy  IOCTaHOBJICHHUE
[TpaButensctBa Poccuiickoit @enepanuu ot 24 okTs6ps 2022 1. No 1885
«O  BHeceHMH u3MeHeHMl B IIpaBmia  OpOTHMBOIIOXKAPHOIO  peKUMa
B Poccuiickon denepannumn».

IIyHkT 2 yKa3aHHbIX M3MEHEHHM BBOAUT B lIpaBuia mnpOTHMBOINOXKAPHOIO
pexuma B Poccuiickoit @enepanuu (nanee — I1I1P) HoBbI myHKT 2.1 cieayromiero
comepxaHusi «PykoBOAMTENb OpraHu3alui OOECleYMBAET SKCILIyaTallUio 3AaHH,
COOPYKEHHI B COOTBETCTBUHU € TpeboBaHusIMU DenepanbHOro 3akoHa « TexHruuecKuit
periiaMeHT o TpeOOBaHMSIX TOXKAPHOM Oe30MmacHOCTU» U (WIKM) NPOEKTHON
JTOKYMEHTAIUN».

C 7 suBaps 2023 r. BcTynuiu B cwiy [IpaBuia TEXHUUECKOW AKCILTyaTallMu
AJIEKTPOYCTAHOBOK MOTpeduTenell siekrpuueckord osHepruu (manee — [ITD),
YTBEPKJIEHHbIE TnpukazoM MunsHepro Poccum Ne 811 or 12.08.2022
«O06 yrBepxknaeHun I[IpaBui TEXHUYECKOW OSKCIUTyaTallUd SJIEKTPOYCTAaHOBOK
NoTpeOUTENeH IIEKTPUUECKON SHEPTUNY.

B coorBerctBum ¢ nyHktom 3 IITD TexHuyeckas HKCIUTyaTalMs
AIEKTPOYCTAHOBOK BKIJIKOYAET, B TOM 4YHCIE, HX PEMOHT U TEXHUYECKOE
00CITyKUBaHUE.

B coorBerctBuu ¢ mynkrom 7 IITD, mpu sKCrulyaTalluv 3J€KTPOYCTaHOBOK
noTpeOuTENb TAaKXE JOKEH OOECHEeYHUTh: COJAEpKAHHE BJIEKTPOYCTAaHOBOK B
UCIIPAaBHOM COCTOSIHUM U X O€30MaCHYI0 AKCILTyaTalllio; MPOBEACHUE TEXHUUECKOTO
0o0CITy’)KMBaHUSI U PEMOHTA AJIEKTPOYCTAHOBOK B IEJISIX MOJACPKAHUS HCHPABHOTO
COCTOSSHUSI W 0e30mMacHOM  JKCIUTyaTallid  AJIEKTPOYCTAHOBOK;  HAJIUYHE,
UCIIONB30BAaHUE W TOJAAEP)KAaHUE B  AKTyaJIbHOM COCTOSSHUM TEXHHYECKOM

JOKYMEHTAIUU, HEOOXOIUMOM JIJIsl SKCILTyaTallluK 3JIEKTPOYCTAaHOBOK.
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B coorBerctBun ¢ nyHktom 8 IITO nmus HenmocpenCcTBEHHOIO BBIITOJIHEHUS
00s13aHHOCTEN 1O OpraHM3alMU HKCIUTyaTalMM 3JEKTPOYCTAaHOBOK PYKOBOJIUTEID
notpebutens  (3a  UCKIIOYEHMEM  WHIUBUAYaJIbHBIX  MIpeaIpUHUMATENEH
U (PU3UYECKUX JIMI) OPTaHU3AIMOHHO-PACTIOPSAUTEIbHBIM TOKYMEHTOM Ha3Hayaer
U3 YKciaa aJAMHHHUCTPATHMBHO-TEXHUYECKOTO TEpCOHAlla IMOTpeOUTeNs JIUILO,
Ha KOTOpPOE BO3JIOKEHBI OOS3aHHOCTH MO OpraHU3alliy MPOBEIEHHUS BCEX BHUIOB
paboT B DJIEKTPOYCTAaHOBKAaxX moTpeOuTens (najmee — OTBETCTBEHHBINM 3a
DIIEKTPOXO3AHUCTBO), M €ro 3amecTurens. B ciydae eciu 1oTpeOUTEND,
OCYILECTBISIOINANA 3KCIUTYaTallUI0 3JIEKTPOYCTAHOBKH, SIBJISETCS WHAMBUAYaJIbHBIM
IIPEANPUHAMATETIEM,
00s13aHHOCTh 10 OpraHM3alUU HKCIUTyaTalMd 3JIEKTPOYCTAHOBOK, OpraHMU3alUU
IIPOBEJCHUS BCEX BUOB padOT B 3JIEKTPOYCTAHOBKAX BO3JIAraeTCsl HEMOCPEICTBEHHO
HA TaKOT'0 MHIUBUYAJIBHOTO NPEATIPUHAMATEIIS.

YuuteiBas TpeboBanus nyHkra 8 [1TD, opranuzamuio npouiIaKTUKU MOKapOB
OT 3KCIUTyaTUPYEMOIo 3JEKTPOOOOPYJOBaHUS PEKOMEHAYETCS BO3JIOKHUTh Ha
OTBETCTBEHHOTO 32 3JIEKTPOXO03MCTBO MM Ha MHAUBUYAIbHOTO NPEANPUHUMATE,
HEMOCPEACTBEHHO HKCIUTYaTUPYIOLIETO JIEKTPOYCTAaHOBKH, a JIsl (PU3MUYECKUX JIHIL —
HEMOCPEJCTBEHHO Ha (PU3UUECKOE JIUIIO, SKCILTYaTHUPYIOLEe 3JIEKTPOYCTAaHOBKH.

B coorBerctBrn ¢ nmyHKToM 9 IITO Ha OTBETCTBEHHOTO 3a 3IEKTPOXO3IUCTBO
JOJDKHBI OBITH BO3JIOKEHBI MOJIHOMOYHMS 0 OpraHU3alUu pa3padOTKU U BEACHUIO
JOKYMEHTalMy II0 BOIPOCAM OPTraHM3alUU OKCILIyaTalluM 3JIEKTPOYCTAHOBOK
U €€ IepecMoTpy (aKkTyalu3alMM); OOECIEUEHHUIO BBIIIOJHEHUS PEMOHTAa U
TEXHUUYECKOTO OOCITYKHUBAHUS 3JIEKTPOYCTAHOBOK.

B cootBerctBuM ¢ myHkToMm 14 IITD, noTpeduTens N0JKEH OpraHu3oBaTh U
OCYILECTBJIATH KOHTPOJIb COCTOSIHHSI €r0 JJIEKTPOYCTAaHOBOK, OCHOBAHHBIM, B TOM
qHclie, Ha pe3yJbTaTaX OCMOTPOB. BhIsBICHHBIE IO pe3yibTaTaM KOHTPOJS Je(PEKThI
000py/IOBaHusl, YCTPOHUCTB 3JIEKTPOYCTAHOBOK JOJKHBI (DPUKCHPOBATHCS B JKypHAe
nedeKTOB C ONpEEeJICHUEM OTBETCTBEHHBIX 3a YCTPAHEHHE JIUI[ M CPOKOB
ycTpaHeHus 1e(heKTOB.

B coorBerctBun ¢ nmyHktoM 23 IITD noTtpebutens nokeH 0OecHeduThb

MIPOBE/ICHHE TEXHUYECKOTO OOCTY>KMBAHUS U PEMOHTOB 00OpYAOBaHUS U YCTPOUCTB
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ANEKTPOYCTaHOBOK.  OObEeM  TEXHUYECKOro  OOCIY)XMBaHUS U  IJIAHOBO-
OpEeayNpeAUTEIIbHBIX ~ PEMOHTOB  3JIEKTPOYCTAHOBOK  JIOJDKEH  OINPEACNAThCS
HEOOXOMMOCTHIO TIOAJICPKAHUS MCIPABHOCTH M OOecTieueHnsi 0e30macHOi paboThI
3JIEKTPOYCTAaHOBOK.

B cootrBerctBun ¢ mnynkrom 27 IITD y mnorpeOutens B OTHOIICHUU
IKCIUTYaTUPYEMBIX WM 3JIEKTPOYCTAaHOBOK JOJKHA OBITh B HAJWYHM CIIEAYIOIIAs
TEXHUYECKask JOKYMEHTAIHS:

CXEMBI JIEKTPUYECKUX COCIMHEHUN U TEXHOJIOIMUYECKUX CUCTEM, B TOM UHUCIIE
HOpMaJIbHbIE (BPEMEHHbIE HOPMAJIbHBIE) CXEMbl JJIEKTPUUECKUX COCIMHEHHM
AIIEKTPOYCTAHOBOK NMOTPEOUTENS;

KypHajbl ydeTra »dIIEKTPOOOOPY/IOBaHUS C TMEPEUYUCICHUEM OCHOBHOI'O
NEKTPOOOOPYIOBaHUS W C YKa3aHMEM €ro TEeXHUYECKHX JaHHbIX, a TaKxKe
MPUCBOEHHBIX EMY MHBEHTAPHBIX HOMEPOB.

B cootBerctBUu ¢ mynkTtoMm 30 IITO, Bce M3MEHEHUSI B 3JIEKTPOYCTAHOBKAX,
BBITMIOJTHEHHBIE B MPOIECCE IKCILUTyaTalllH, JOJDKHBI OTPAXaThCs Ha AJNEKTPUUYECKUX
(TEXHOJIOTUYECKUX, HCIOJHUTENBHBIX) CXeMaX U uYepTrexax 3a MOJIHUCKIO
OTBETCTBEHHOTO 3a OJJIEKTPOXO3AUCTBO C YKa3aHMEM €ro JOHKHOCTH U JIaThl
BHECEHUS U3MEHEHUSI.

Ha ocnoBanum nynkta 31 IITD cooTBercTBHE  3IEKTPUUYECKUX
(TEXHOJIOTMYECKUX) cXeM (depTexer) (hakTUYEeCKUM SKCILTyaTalldOHHBIM JIOJIKHO
IIPOBEPSATHCS OTBETCTBEHHBIM 3a JIEKTPOXO3SUCTBO HE pexe OJHOro pasza B 3 roja
C OTMETKOM Ha HHMX O JlaTe TMpPOBEPKU, YAOCTOBEPEHHON €ro MOJIHUCHIO.
[Ipy HECOOTBETCTBUU DJICKTPUUYECKUX (TEXHOJIOTUYECKUX) CcXeM (uepTexent)
(aKTHYEeCKUM HKCILUTyaTallMOHHBIM OTBETCTBEHHBIM 32 3JIEKTPOXO3SIMCTBO JIOJKEH
OBbITh OOecTieueH nepecMOoTp (aKTyaau3alus) yKa3aHHbIX CXeM (UepTexeil).

ITynkr 8 usmenenuid B I1ITP BBOguT B HEro HOBbIM MyHKT 17.1 ciexyroniero
conmepxkanusi: «PykoBomuTens opraHuzanudy 00ecreyrMBaeT BEACHHE M BHECEHHE
uHbOpMaIllMl B KypHAJI OKCIUTyaTalldd CHUCTEM MPOTHUBOIMOKAPHOM 3aIlIMTHI.
JlomyckaeTcsi BeieHUE KypHaJla SKCIUTyaTallud CHUCTEM NMPOTHUBOIOKAPHOW 3aIIUTHI

B 3JICKTPOHHOM BHUJIC.
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dopma BeleHHs JKypHaJa SKCIUTyaTallid CUCTEM NMPOTUBOMOXKAPHOM 3alUThI
oTpeneNsieTcsl pyKOBOJAUTEIeM 00BEKTa 3alUThD.

C wmenpio obecreueHus: Oe3aBapuitHON pabOTBl  3IEKTPOOOOPYAOBAHUS
OTBETCTBEHHOMY 32 JJIEKTPOXO3SHUCTBO Ha OOBEKTE 3aIUTHI PEKOMEHIYETCS BECTH
KYpHaJ, B KOTOPOM YKa3bIBalOTCSI:

NEepeYCHb KOHTPOIUPYEMOTO IEKTPOOOOPYAOBAHUS;

Jarta MPOBEPKH COCTOSHHS MOXKAPHOH 0€30MacCHOCTH 3IIEKTPOOOOPYJOBAHHUS;

pe3yJbTaThl MPOBEPKU COCTOSHHUS €ro MOXapHOW 0e30MacHOCTH, U3MEHEHUS
COCTOSIHMSL TIOXKAapHOW O€30MacHOCTH 3JIEKTPOOOOPYNIOBaHHUS IO CPABHEHHUIO C
pe3yabTaTaMu MpeAbIAyIei TPOBEPKY;

HpeANpUHATHIE MEphl IO MOBBIIICHUIO YPOBHS TMOXAapHOW O€30MacHOCTH
(mpodumakTHUECKUE MEPOIIPUATHS, TEXHUYECKOE 00CITYyKUBaHUE, PEMOHT, 3aMEHa).

dopma BE/ICHUS KypHaia IpOPUIAKTHIECKUX OCMOTpPOB
3IIEKTPOOOOPYIOBAHUS ONpeNeNseTcs PyKOBOAWUTENEM OOBEeKTa 3aimuThl. Benenue
KypHajga  NpPO(QUIAKTHYECKHMX  OCMOTPOB  AJIEKTPOOOOPYIOBAHUS ~ MOXKET
OCYILECTBIIATHCS B JICKTPOHHOM BHJIE.

OTBETCTBEHHOMY PEKOMEHIYeTCSl COCTaBUTh TpapuK MPOPHIAKTUICCKUX
OCMOTPOB 3JIEKTPOOOOPYAOBAHHUS.

[leproanYHOCTH HpOBEICHUS IpOPUIAKTUIECKUX oOceoBaHuit
PEKOMEHYeTCsl YCTaHOBUTh B 3aBHCHMOCTH OT COCTOSIHUSI OOBEKTa W CTENEHH
OTBETCTBEHHOCTH, HO He peke 1 pasa B rof.

PexomeHtyeTcsi mpoBOANTH BHEIUIAHOBOE NpOdMIaKTHYeCKoe 00CiIeI0BaHne
OTIENBHBIX 3JIEMEHTOB D3JIEKTPOOOOPYIOBAaHUS TOCHE KaKIOT0 HMX PEMOHTA WIH
3aMEHBI.

PesynbTaThl BHEIUTAHOBOTO OOCIENOBAHMS 3aHOCATCS B JKypHAI C YKa3aHUEM
IPUYUHBI 00CTIEI0BAHNUS.

Pexomenmyercss mepeln TMPOBENSHHEM OYEPEAHOTO WM BHEIUIAHOBOTO
o0CneIoBaHNsl O3HAKOMHUTBHCS C JAaHHBIMH TPEBIAYIIEro o0cienoBaHus. ITo
TIO3BOJIUT MPOCICIUTh JUHAMUKY TTOKAPHOU 0€30ITaCHOCTH AIIEKTPOOOOPYIOBAHHS U

CBOCBPCMCHHO IMPCAOTBPATUTD ITOKAPOOIMACHYIO CUTYAlIHTO.



24

B coorBerctBum ¢ mnyHktom 37 IITD mnoTtpeburtenemM AOKHBI OBITh
COCTaBJICHBl U YTBEPKJIECHBI PYKOBOJIUTEJIEM WM WHBIM YIIOJIHOMOYEHHBIM JHLOM
noTpeduTenss - IOPUAMYECKOrO Juna (MOoTpeduTeNieM - WHIWBHAYATbHBIM
IpeANnpUHUMATENIeM WM (U3UYECKUM JIMIOM) TpaduKd OCMOTPOB U 00OXOIOB
00opyIoBaHuUs, 3IaHUN
¥ COOPY’KEHUI 3JIEKTPOYCTAHOBOK MOTPEOUTEIIS.

HemocpenctBeHHO  mpoHUIAKTHUECKH  OCMOTpP  3JIEKTPOOOOPYAOBAHUS
IPOBOJUT KBAIM(PUIMPOBAHHBIA  CIEHUATUCT OOCITYKMBAIOLIEH OpraHU3aINU
COBMECTHO C OTBETCTBEHHBIM 3a 3JIEKTPOXO3SIIICTBO HA OOBEKTE.

Bce onepanuu ¢ 35ekTpoo0opyjoBaHuEM (MOHTAX anmapaToB 3JIEKTPUUECKON
3alllUThl, TEPMOMHAMKATOPOB, TEPMOCUCTEM, NPODUIAKTHUECKOE OOCIyKUBaHUE,
PEMOHT, 3aMe€Ha) JOJKHBl MPOBOAUTH KBaTU(UIMPOBAHHBIE  CHEIMATUCTHI

00CITyKUBarOIIEH OpraHu3aIiy.

3.2. lIpopuaakTuyecKkue MeponpuATHSA

K mnpodunaktuueckum MEpONpHATHSM TI0 MPEAYNPEKICHUIO TOXKAPOB
OT DJIEKTPOOOOPYAOBAHUS KHIIIBIX U OOIIECTBEHHBIX 3JJaHUM CIIEIYET OTHECTH:

- IEPUOANYECKUN KOHTPOJIb COCTOSIHUA U PabOTOCIOCOOHOCTH arapaToB
3aIIUThI JIEKTPUUECKOMN CETH;

- IPUMEHEHHUE TEPMOUHIUKATOPOB U NEPUOIUUECKUN KOHTPOJIb UX COCTOSIHUS;

- IPUMEHEHHUE TEPMOCHUCTEM;

- IEPUOINYECKOE MIPOBEJCHUE TEITIOBU3NOHHOMN JUArHOCTUKH
IKCILTYaTUPYEMOTO 3IEKTPOOOOPYI0BAHUS;

- KOHTPOJIb COCTOSIHHSI UCIIOJTB3YEMBIX JIEKTPONPHOOPOB, JIEKTPOIPOBOJIKHA U
AJIEKTPOYCTAHOBOYHBIX U3IECITUU.

Ilpumenenue mepmouHOUKamopos

Ilepen  mepBHUYHOM  YCTAaHOBKOW  TEPMOMHIMWKATOPOB HA  DJIEMEHTHI
3IIEKTPOOOOPYI0OBaAHUS HEO0XO0 MO COOCTBEHHHKY AIEKTPOYCTAHOBKHU
WIM  JKCIUTyaTUpYIOUIEH  opraHu3aluu  pa3paboTaTh  HPOEKT  MOHTaxka

TCPMONHAUKATOPOB C YKA3aHUCM TOYCK MX MOHTAXa U THUIIOB.
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[IpoekT MOHTaxa TEPMOMHANKATOPOB PEKOMEHIYETCSI BKIIOUUThH B MEpPEYCHb
OCHOBHOM TEXHUYECKOM TOKYMEHTALUU 3allUIIaeMOM JIEKTPOYCTAaHOBKHU.

[IpoekT MoOHTaka TEPMOUHIUKATOPOB CTAHOBUTCS YAaCThIO TPOEKTHOMN
nokyMeHTtaiuu. B coorBerctBuu ¢ myHktoMm 2.1 IITIP, BBe1eHHBIM MOCTAHOBICHUEM
[IpaButenbctBa Poccuiickoit ®enepanuu ot 24 oxts6ps 2022 roma Neo 1885,
IKCIUTyaTaluio 3/JaHUi B COOTBETCTBUU C TPEOOBAHUSIMHU MPOEKTHON JOKYMEHTAIHH
o0ecreurnBaeT pyKOBOJAUTEb OpTraHU3AIIHH.

[Ipu mocnenyromieM  MPOBEACHHMM  PEMOHTHBIX  paboT ¢ 3aMEHOH
TEPMOUHAUKATOPOB HEOOXOJAMMO OCYIIECTBIATh B COOTBETCTBUU C TPEOOBAHUSIMH,
pa3pabOTaHHOIO MPOEKTa MOHTAXA.

YCcTaHOBKY ~ TEpPMOMHIMKATOPOB  JOJDKEH  MPOU3BOJUTH  MEPCOHAI,
JNOMYyUIEHHBI K paboTe B JACHCTBYIOIIMX 3JIEKTPOYCTAHOBKAX, HWMEIOIIMMA
HE0OXOMMbIE 3HAHUS M HABBIKK MOHTa)XKa TEPMOMHANKATOPOB.

MoHTaX TEPMOWHAMKATOPOB, CIEIYyeT TMPOU3BOIUTH Ha OTKIIOYCHHOM
IEKTPOOOOPYIOBaHUM (HAPUMEpP, BHIBEJACHHOM B PEMOHT, MPU TMEPUOIHNICCKOM
WIM BHEIUIAHOBOM TEXHUYECKOM OOCTYXXMBAaHWHM U T.I.) ¢ coOmogeHueM [Ipasumn
M0 OXpaHEe TPY/ia MPH IKCIUTyaTalluH dIEKTPOYCTAHOBOK.

TepMouHIUKATOPBI, TPEUMYIIIECTBEHHO, CIEAYyeT pa3MeniaTh Ha KOHTAKTHBIX
COCIMHEHMSIX M  KOHTAKTaX  paCMpeAesIUTeNbHbIX  YCTPOWCTB;  JOMYCTHUMO
pa3MellleHHe Ha KOopIycaX HEKOTOPOro 3JEKTPOOOOpYyIAOBaHUS, a TaKkKe HWHBIX
AIIEMEHTAaX AJIEKTPOYCTaHOBOK.

TepMouHIUKATOPBI HEOOXOAUMO pa3MellaTh TaK, YTOObl OHU OBLIM XOPOIIO
BUJIHBI TIPU  BU3YaJbHOM KOHTPOJE€ COCTOSIHUSI TMOXKapHOHM 0€30MmacHOCTH
NEKTPOOOOPYIOBaHUS, B YACTHOCTH, TEPMOUHJUKATOPHBIE HAKIEHKU CIEoyeT
pa3Memarh TakuM 00pa3oM, YTOObI TEPMOUHIWKATOPHBIE METKH TEMIEPaTypHOU
MKaabl ObUTM XOPOIIO BHWAHBI TPH TPOBEICHUHM BHU3YAIBHOTO OCMOTpPA
AIIEKTPOOOOPYTIOBAHUS.

[Ipu pa3MemeHnd TEPMOMHAMKATOPOB  CleAyeT u30eratb KOHTAaKTa
X TOBEPXHOCTU C DJIIEMEHTaMH, KOTOPHIE CIOCOOHBI BBI3BATh WX IOBPEKICHHE

B PC3YJIbTATC MCXaHUYICCKOI'O BO3HCﬁCTBHH.
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[lepen MOHTa)KOM TEPMOWHIUKATOPHBIX HaKIIeEeK, HEOOXOIUMO MPOU3BECTH MX
BHEITHUIA OCMOTp Ha MpeIMeT OTCYTCTBHs TMOBPEXKICHUH. TepMOWHIMKATOPHBIC
METKH TEeMITepaTypHOU IIKaJbl HAKJICHKU HE JIOJDKHBI UMETh OTMETOK JIOCTHIKCHUS
HA3HAYCHHBIX TeMIepatyp (He JOHKHO OBITh M3MEHEHUS IBETA METOK).

HaHecenne TepMOMHIMKATOPOB HEOOXOIUMO MPOU3BOAWTH B COOTBETCTBUU
C MHCTPYKIIMEH MO IKCILTyaTaliii TePMOUHINKATOPA.

B mporecce MoHTa)ka HE JOIMyCKaeTCs:

- MEXaHMYECKOEe TTOBPEXKICHNE TEPMONHINKATOPHON HAKIICHKY;

- HAHECEHUE TEPMOWHAMKATOPOB Ha JJIEMEHTHI  DJIEKTPOOOOPYIOBAHHUS,
HaXOJSIINECS TO]T HANPSKEHUEM;

- pa3MelieHrne  TePMOUWHIMKATOPOB B HETMOCPEACTBEHHOW  OimM30CcTH
OT HarpeBaTeIbHBIX MPUOOPOB.

B kxypHane yka3pIBaeTCsl MECTO HAaHECEHHUS TEPMOWHAMKATOpa, Tpeel
cpabaTbIBaHUsI, UCXOJHOE COCTOSIHHE (I[BET, TPaJyHpOBKa U T.II.), JaTa HAHECCHWSI,
CPOK MCTIONIb30BAHUS WIIH JIATy 3aMEHBI.

CocTosiHuE TEPMOMHIUKATOPOB CJEAYET TMPOBEPSITh IYTEM BU3YaIHHOTO
0CMOTpa 3JIEKTPOOOOPYAOBAHHMS C COONIIOICHIEM TPEOOBaHMI TIPABWII OXPaHbI TPYIa
(B TIEpHO/] BBITIOJHEHUS IJIAHOBBIX, BHEIUIAHOBBIX OCMOTPOB, B TIEPUOJI BHIITOJTHCHUS
PEMOHTHBIX paboT).

[leproagn9aHOCTH O0CMOTpa AIIEKTPOOOOPYTOBAHMUS, 3aIUIIICHHOTO
TEPMOWHINKATOPAMH,  YCTAaHABIMBACTCA  OPraHU3AIMOHHO-PACIIOPSIUTEIBHBIM
JOKYMEHTOM  COOCTBEHHHMKA  DJIEKTPOYCTAHOBKM  WJM  JKCIUTyaTHPYIOIICH
OpraHU3aIren.

[Tpu mpoBeneHNN BH3YaJIbHOTO OCMOTpa 0cO000€ BHHUMAHHE CIIEAYeT YICNATh
OTCYTCTBHIO MEXaHWUYECKHX TOBPEKIECHUN TEPMOWHIMKATOPOB, MX OTKJIECHUBAHUIO
WM OTCJIAaUBaHUIO, CPA0ATHIBAHUIO TEPMOUHIUKATOPHBIX METOK.

OcHoBaHueM JuTsl BBIBOJIAa OOOPYIOBAaHUS B PEMOHT SIBJISIETCS TPEBBIIICHUE
TEMITepaTyphl JIEMEHTOB AJIEKTPOOOOPYTIOBAHHUS.

[IpodunakTuyeckue MeponpusTUs IPEICTABICHbI B TA0IHIIE 3.
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Tadanna 3
IIpodunakruyeckue MeponpusaTUA
Texunueckue Pexomenayemas .
IIpoduaakTnyeckoe Mmeponpusitue JeiicTBUS MPHU 00HAPYKEHUH HEUCTIPABHOCTH
CpeacTBa NepUOUYHOCTh
ABTOMaTHYECKHUE BusyanbHblii ocMOTP. 1 pa3 B 3 Mecsia | [Ipu oOHaApyXKE€HUHM HEWCTIPABHOCTHU TPOU3BECTH
BBIKJIIOUATENN He pnomkno ObITH nedopmanuu Kopmyca, HU3MEHEHHUS 3aMEHy amnrnapara
[BETa M OIUIABJIICHUS W3OJSIUM IPOBOJOB, CJIEIOB
neperpesa (U3MEHEHHUs 1IBETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBHSI ~ MapaMeTpoB  ammapara,
YKa3aHHOM B MAapKHUpOBKE IapaMmeTpaMm 3JIEKTPUYECKON
CETH I10 HAMPSHKEHUIO U TOKY.
ITpoBepka pabOTOCTIOCOOHOCTH.
VYerpoiictBa  3amuThl | BusyanbHbI 0CMOTP. 1 pa3 B 3 mecsiia | [Ipu oOHapyXeHUH HEUCIPABHOCTU IMPOU3BECTH
mudepeHIaIbHOTO He nomxHO OBITH nedopmaruu Kopmyca, HU3MEHECHHS 3aMeHY YCTpOHCTBa
TOKa I[BETa M OIUIABJIEHUS M30JSIIMM IPOBOJOB, CIEIOB
neperpeBa (M3MEHEHUS 1IBETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBHSI ~ MapaMeTpoB  ammapara,

YKa3aHHONH B MAapKHUPOBKE MapaMmerpaMm JJIEeKTPUIECKON
CETH TI0 HAMPSDKEHUIO, TOKY, AH(depeHIInaTIbHOMY TOKY.
[TpoBepka pabOTOCTIOCOOHOCTH C TOMOIIBIO KHOIKHU
«Tecty». Ilpu Haxkatum Ha KHOMKY «TecT» ycTpoHCTBO
JIOJDKHO CpaboTaTh.

VYcerpolicTBa 3alUTBL OT
JTyTOBOTO po0ost
(uckpeHnus)

BusyanbHblil 0CMOTD.
He nomxHO OBITH nedopmaruu Kopmyca, H3MEHECHHS

OB€Ta W OIUIABJICHUA HW30JIIOMU TIPOBOOOB, CJICIOB
neperpeBa (M3MEHEHUS 1IBETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBHSI ~ MapaMeTpoB  ammapara,

YKa3aHHOM B MAapKUPOBKE MapaMeTpaMm 3JIEKTPUYECKOU
CETH I10 HANPSKEHUIO, TOKY.

[TpoBepka pabOTOCIIOCOOHOCTH C TIOMOIIBIO KHOIIKH
«Tect» wIM mNpu TOMOLIM TECTOBOIO YCTPOMCTBA,
BXOJILIETO B KOMIUIEKT NocTaBkH. [Ipm Haxkartuum Ha
KHOMKY «Tect» ycTpOHCTBO JODKHO  CpaboTaTh.

1 pa3 B 3 mecsua

[Ipu oOHapyXeHUH HEHUCIIPABHOCTU IPOU3BECTH
3aMEHYy yCTpOUCTBA
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Texnunueckue
cpeacTsa

IIpoduaakTnyeckoe Mmeponpusitue

Pexomennyemast
NEePHOIMYHOCTD

JeiicTBUS MPHU 00HAPYKEHUH HEUCIIPABHOCTH

IIpn BKIIOYEHHH TECTOBOIO YCTPOMCTBA B PO3ETKY
3aIUIIAEMOH TN YCTPOMCTBO JOHKHO CpadboTaTh.

VYcrpolicTBa 3alIUTHI OT

BusyanbHblii ocMOTP.

1 pa3 B 3 mecsia

[Ipu oOHapyXeHHU HEUCIIPABHOCTU IMPOU3BECTH

IIEpEeHAIPSHKEHUS He pnomkno ObITH nedopmaiuu Kopmyca, HU3MEHEHHUS 3aMeHy yCTpOHCTBa
BETAa M OIUIABJICHUS HW30JSLMH TPOBOJAOB, CIEIOB
neperpesa (M3MEHEHHUs 1IBETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUSI ~ IApamMeTpOB  arrapara,
YKa3aHHOM B MAapKHUpOBKE IapaMmeTpaMm 3JIEKTPUYECKON
CETH N0 HANPSKEHUIO, TOKY.
TepMouHIUKATOPBI BusyanbHblii 0CMOTP. 1 pa3 B 3 mecsiia | [Ipu oOHapykeHUN MEXaHMUYECKUX MOBPEKICHHUH
OTcyTCcTBHE MEXaHUYECKUX TTOBPEKICHUN. WJIM UCTEYEHUS CPOKA IKCILTyaTalluu MPOU3BECTH
IIpoBepka CpOKOB JKCIUTyaTallMM TEPMOUHIMKATOPOB B 3aMeHy TEPMOMHIUKATOPA.
COOTBETCTBUU C IOKYMEHTALIMEN U3TOTOBUTEIIS. B ciy4ae WU3MEHEHUs 1BETa
OTcyTcTBUE U3MEHEHUS 1IBETA TEPMOUHIUKATOPOB. TEPMOUHANKATOPAIIPOU3BECTH  JEHCTBUS 11O
pazneny 4.3 HACTOSIINX METOIUYECKUX
PEKOMEH Talui.
Tepmocuctembl BuzyanbHbiii ocMOTP. 1 pa3 B 3 mecsima | [Ipu oOHapyXKEeHUN MEXaHUYECKHUX TTOBPEKICHHUI
OTCcyTCTBHE MEXAaHUYECKUX MTOBPEKICHUMN JaTUUKOB. WM UCTEUEHUS CPOKA KCILTyaTalluy IPOU3BECTH
[IpoBepka  CpoOKOB  HJKCILIyaTalMd  JaTYMKOB B 3aMeHy JaTYUKOB.
COOTBETCTBUM C JOKYMEHTALUEN U3TOTOBUTEIIS.
OtcytcTBHE U3MEHEHUS 1BeTa OIIaBJICHUH,
nedopMaruu.
TennoBru3noHHAs [Ipoussectu TETJIOBU3UOHHYIO nuarHoctuky | He pexe 1 pazas | Ilo pe3yapTaram TEIJIOBU3UOHHOT'O
JTUArHOCTHKA JKCILUTYaTUPYEMOTO ANEKTPOOOOPYIOBaAHUS B roj o0crenoBaHus COCTABISAETCS MPOTOKO.
COOTBETCTBUM C [6] wniam Jpyroidl aTTECTOBAHHOM IIpoTOoKON HOMKEH COAEP)KATh  CIEAYIOLILYIO
METOANKOHN TEIUIOBU3MOHHOM TMarHOCTHUKHU. uH(pOpMaILIHIO:
- HAUMEHOBAaHWE M aJpec  OpraHu3alu-
VCITOJIHUTEIIS;

- HOMEP JIMIICH3UHN n AKKpEaAuTalnuu Ha
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Texnunueckue
cpeacTsa

IIpoduaakTnyeckoe Mmeponpusitue

Pexomennyemast
NEePHOIMYHOCTD

JeiicTBUS MPHU 00HAPYKEHUH HEUCIIPABHOCTH

NPOBEJICHUE JaHHOTO BHJIA pabOT C yKa3aHHEM
JaThl  BBIIaYd, PETHCTPAIMOHHOTO HOMeEpa,
HANMMCHOBAHU opraHa BbIAABIICTO JIMIICH3UIO U
MIPOBOJIMBIIIETO AKKPEIUTAIINIO, CPOKA JICHCTBHS,
- HOMEp OTueTa, HOMEp OJK3eMIUigpa U JaTy
(cpoku) ipoBeieHUS paOOTHI;

- HaUMEHOBaHHE 00CJIEJOBAHHOIO O0BEKTA U €ro

anpec,

- CIIUCOK WCIIOJIHUTEIIEN c YKa3aHHEM
KBaTH(UKAIIIH;

- IIepEeYEHb CpeICTB W3MEpPEHUI

UCTIOJIB30BaHHBIX ~ TPH  OOCIEIOBaHHH,  C
yKa3aHHEM JaThl TOBEPKU;

- menb oOcneoBaHus (OmpeneseHne IMOKapHOU
OTMaCHOCTH) U O0OBEKTHI 0oOcienoBaHus (ykas3arb
KaKoe AJIeKTpo0OOpyIOBaHNE 3AHHS
HOJBEPrasioch 00CIIE0BAHUIO);

- XapaKTepUCTUKH  OOBEKTOB  0OOCIIeIOBAHUS

(cocTosiHuE 3IIEKTPOOOOPYIOBAHUS,
HaIpspKeHNe, TOK Harpy3KH | T.1.);

- pe3yIbTaThI o0ce10BaHus (creneHb
ne(heKTHOCTH (TmokapHoO OTIaCHOCTH),

TCPMOT'paMMBbI n COOTBCTCTBYIOIIHE UM
dboTon3oOpakeHuss, CIUCOK  Je()EKTOB  TIO
CTETICHH UX TIOXKAPHOU OMacHOCTH).

ConeprkaHue MPOTOKOJIA MOXKET JOTOJHSITHCS B
3aBHCUMOCTH OT 00CIIelyeMOro 0ObeKTa.
PazBuBmmecss nmedextei u gedekThl  Ha
HavaJIbHOU CTaguu pPasBUTUA PEKOMCHAOBAHO
YCTPAaHATH B XOJE IUIAHOBOTO OTKJIFOUCHHS
AIIEKTPOOOOPYIOBAHUSI.

B cimydae oOHapykeHHs] 30HBI C aHOMAJIbHBIM
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Texnnuyeckue Pexomennyemast .
IIpoduaakTnyeckoe Mmeponpusitue JeiicTBUS MPHU 00HAPYKEHUH HEUCIIPABHOCTH
CpeacTBa NEepPHOAUYHOCTh
MIO’KapOONAacCHbBIM  IMOBBILIEHUEM TEMIIEPATYyphl
MPOU3BECTH  JIEWCTBUA 1O  pasumeny 4.3
HACTOALIMX METOJANYECKUX PEKOMEHAALINN.
OKcmlyaTupyeMble Busyanbusiii OCMOTD AJIEKTPONPUOOPOB u | Ilepen xaxasim | Ilpu oOHapyXeHHHM HEHCIPAaBHOCTH BbIBECTH
JIEKTPOIPUOOPHI U | DJIEKTPOYCTaHOBOYHBIX U3 JIEIUN (27eKTpUYECcKuX BKJIFOUEHUEM npudOp U3 IKCILUTyaTalUH.
AJIEKTPOYCTAaHOBOYHBIE | PO3ETOK). anektponpudopa | [IponsBecTH peMOHT WM 3aMEHY HEHUCIIPABHOTO
U3 JIeIus He pomxHO ObITH nedopMmanuu Kopiyca, U3MEHEHUs 1 BO BpeMs 3JIEKTPOOOOPYIOBAHHUS.
I[BETa U OIUIABJICHUS M30JSLUU NPOBOJOB M IIHYPOB | 3KCILTyaTalluu

MATaHMsI, CIIEIOB  TeperpeBa (M3MEHEHHUs  I[BETa)
KOHTAaKTOB.

He nomkxHO OBITH MOBpPEXACHUS H3OJALMN MUTAIOMIMX
IMPOBOAOB U IIHYPOB IMMHUTAaHUA.

Poszetkn nomkHBI OBITH HAAEKHO 3aKpEIUICHBI, HE
JOJI?KHBI UMCETH OIIaBJICHUH )41 MECXaHHUYCCKUX
TOBPEKICHHI.

[TpoBepka COOTBETCTBUS IMApaMETPOB AIIEKTPONPUOOpa,
YKa3aHHOM B MAapKUPOBKE MapaMeTpaMm 3JIEKTPUYECKON
CCTHU I10 HANIPSAKCHUIO U TOKY.

Hcnonb3oBaTh  31eKTponpuOOp MO Ha3HAUYEHUIO B
COOTBETCTBUU C MHCTPYKLMEH 10 IKCILTyaTal1H.
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Konumpons cocmoanus cucmemul 3a3emnenus

B mpouecce skcmuryatanuu 3J€KTPOYCTAaHOBOK BO3MOXXHO BO3HHKHOBEHUE
HEHCNPABHOCTEN U ABaPUMHBIX CUTyalUi, IPUBOASIIMX K TOKOBBIM yTeukaM. B aTon
CBA3H, B KXKJOM JIOME JOJDKHBI BBIIOJHATHCS 3AIUUTHBIE MEPONPUATHSA, OOHUM U3
KOTOPBIX SIBISIETCA KOHTYp 3a3emiieHus. OH oOecreuuBaeT 3alluTy A OT
HOpaXXEHMsI JIEKTPOTOKOM, a IpUOOpBl M 000PYLOBaHUE OT IEPENAI0B HANPSKEHUS.
KoHTyp 3a3emiieHMs, MOET YyCTaHaBIMBATbCA OTHEJIBHO WM COBMECTHO C
YCTPOMCTBAMM 3aUIUTHOrO OTKIOYEHHs. KOHTyp 3a3eMiieHuss MOHTUpPYETCS B
cootsercTBuM ¢ [IYD.

B cootBerctBum ¢ I1YD nns neneid opranu3alyy KOHTYpa 3a3€MJIEHUS MOYKHO
BOCIIOJIB30BaTbCS €CTECTBEHHBIMU 3a3€MIIMTEISAMH, HAIPUMED, PaCIOJIOKEHHBIMU
PSIOM METAUTMYECKUMH U 7KeNIe300€TOHHBIMU KOHCTPYKUMSAMH. BosbIias yacte ux
IIOBEPXHOCTU JOJDKHA KOHTAaKTHUPOBaTb € TIpyHTOM. B cBowo ouepens, IIYD
YCTaHABIMBAET, UTO M3JACNUS U3 KEIe300eTOHA, HAXOMAAIIUECS MOJ HamlpsKEHUEM,
TPyOOIIPOBOJBI AJII TPAHCHOPTUPOBKH T'OPHOYMX BEIIECTB, TPYObl KaHAIW3ALUU U
OTOILJIEHUSI HE MOTYT IPUMEHSTHCS B KOHTYPE 3a3€MJICHUS.

3anpemaercd YCTaHaBIMBATh 3a3€MJICHME B KAaMEHHCTBIX WA CKaJbHBIX
IpyHTaX, HOCKOJBbKY OHHM SIBIISIFOTCSI IPOBOJHHMKAMM TOKAa U 00JQJar0T HU3KUM
CONPOTUBIICHUEM.

HckyccTBEHHBIE 3a3€MIINTEIMN MPEACTABIAIOT COOON CUCTEMY METANIMYECKUX
KOHCTPYKIUH, pa3MEILIEHHBIX B 3eMJI€, Ha ONPEACICHHBIX PACCTOSIHUIX MEXKIY COOO0M
Y HE3HAUUTEIbHOM yIaJI€HUH OT OOBEKTA 3aIUTHI.

JUIsT M3rOTOBJIEHHSI MCKYCCTBEHHBIX 3a3€MJIMTENEH MPUMEHSIOTCS: KpPYIJIbIE
OpYTKH, TpyObl pPA3HOrO CEYEHUs M YrojJku. B HOPMAaTUBHBIX JOKYMEHTax
ONpeEesieTCs] MUHUMAJIBHO JIOMYCTUMOE CEYEHHE 3a3€MIIUTENEH, KOTOPOE JOJIKHO
YUUTBIBaThCSl MpU BbIOOpEe MarepuasioB. Tak, Ui IpyTa, OLUHKOBAHHOTO 3TOT
nmapaMeTp COCTABIAET 6 MM’, JUI IIPYTa U3 OOBIYHOIO YEPHOro Metamia — 10 MM’, a
JUIS TIPAMOYroNbHOTO mpokata — 48 wmm’. CTeHKH TpyO MM TOJKH CTalbHBIX
IIPOKATOB BbIOMPAIOTCS] C MUHUMAJIbHOW TOJIIMHON 4 MM.

3a0uThie IEKTPOABI COCUHSAIOTCA MEXAY Co00i TOHKOM CTaJIbHOM MOJI0COid,

TOJIIUHOUN HE MeHee 4 MM.
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3ampeniaercd HUCHOJIB30BaTh B KayeCTBE 3a3eMJISIOUIMX IPOBOJAHUKOB U
3a3eMiIuTeNe MpoUIbHYI0 apMaTypy. DTO CBSI3aHO C KaJEHBIM Hapy>KHBIM CJIOEM,
UMEIOLIMMCST BO BCEeX WM3JENUsAX JToro Tuma. B pesynprate, Hapylaercs
pacrpesielieHre TOKa 1O CEYEHHUIO, a MPOIECC OKUCICHUS MPOUCXOIUT HAMHOTIO
osIcTpEe.

CoenuHenue JfeTaneil W3 MpoKaTra YEpHOrO MeTalla OCYIIECTBIISETCS
¢ nmoMo1pio cBapku. CTanbHas Mojioca MPUBApPUBAETCS K KOHLAM 3a0UTHIX B 3€MITIO
anektponoB. He  nmomyckaercs — ucCHoib30BaHUE ~ OONTOBBIX  COENMHEHUH,
T.K. OHU OBICTPO OKHCISIOTCS. B pesynbraTe, KOHTAKT TepsieTcs, M 3a3eMIISIONINI
KOHTYp HauuHaeT padotath HedhdexkTrBHO. [I0 OKOHUaHMM BCeX CBAPOUYHBIX PadOT
MecTa CBapKu 00padaThIBalOTCS CHEIMAIbHBIMH AHTHKOPPO3UMHBIMH COCTaBaMH.
Jlis 3THX 1eneil Henb3s HCIOJb30BaTh KPAacKy, MOCKOJIbKY OHa HapyIIaeT CBA3b
MeTajula ¢ 3eMJIel 1 CUCTeMa 3a3eMJIeHHUs He OyaeT paboTars.

Henp3s mpou3BOaUTE OKpacKy 3a3eMIIMTENed WM HAHOCUTh Ha HHUX Jpyrue
HOKPBITHS, CIIOCOOCTBYIOUINE CHMKEHUIO MPOoBOAMMOCTU. OnHAKO MO JEeHCTBHEM
KOPpO3UU TOJILIMHA CTAJBHBIX JeTajeil mocteneHHo cHibkaercsa. [loaTomy ceuenue
3JIEKTpOAa  MHoJaOMpaeTcs C  ONpeleNieHHbIM  3amacoM. Takum  oOpasowm,
o0ecrnieyuBaeTcs JOCTATOUHO MPOOKUTENbHAS SKCILTyaTalus KOHTYPa 3a3eMJIICHHSL.

Ecniu  koHTyp 3a3emiyieHHst JOMa COEOUHSETCS C  KOHCTPYKIMSIMH,
pAacIoNOKEHHBIMU B YCJIOBHUSX arpecCUBHON CPebl, OHU JOJDKHBI OBITh 3aIIUIICHBI
CHEIHAIbHBIM ITOKPBITHEM.

CymecTByIoT HAOOPHI 3a3eMIIUTENEH 3aBOJICKOTO U3TOTOBIICHUS, COCTOSIIIUE U3
HENBHOTSHYTHIX IITHIPEH, MOKPBITHIX MEMBIO.

Bce 3azemirsironue npoBOJAHUKH TOJKITIOYAIOTCS K €JMHOMN IIMHE 3a3eMJICHUS,
ucnonp3yemMoi ansi kommyTanuu. Cama MIMHA SIBISETCS OAHUM U3 3JIEMEHTOB
pacnpeneauTeNbHOTO IUTA U 3aKPEIISETCS HEMOCPEICTBEHHO Ha €r0 CTEHKE.

JUi1st HOJTHOM TapaHTUU PEeKOMEHIYETCsl BBI3bIBATH CIEIMATIMCTOB, OHU JIOJIKHBI
COCTaBUTH aKT MpoBepKH. OTBETCTBEHHOCTH 32 BBHIIIOJIHEHHBIE PA0OTHI HECET TOJIBKO
UCTIOJTHUTEIb.

BBITOBBIMU 3JIEKTPOM3MEPUTEIBHBIMU MIPUOOpPaMH 3aMepUTh 3(HPEKTUBHOCTD
3a3eMJICHHS HEBO3MOXHO, HAJ0 HMMETh COBPEMEHHBIE 3JICKTPOHHBIC YCTPOWCTBA,

TCXHUYCCKUC BO3MOKHOCTHU KOTOPBIX JAOT BO3MOKHOCTb 3aMCPATH TAKUC JITaHHBIC.



33

JUJIsl 4aCTHBIX JOMOB COIPOTHUBIIEHHE TOKA HE MOXKET NpeBbIIaTh 4 OM.

[IpaBmiia TEXHUYECKOW OKCIUIyaTallUM 3JIEKTPOYCTAHOBOK IOTpeOUTENEH,
yrBepxkeHHble [Ipukazom Munsnepro Poccuum ot 13.01.2003 Ne 6 ycTtaHaBiIMBarOT
cienyromue TpeOoBaHMs K 3a3eMJIIOLUM YCTPOHCTBAM M X IPOQUITAKTHKE:

- 3a3eMJISIONIME YCTPOMCTBA JIOJDKHBI COOTBETCTBOBATh TPEOOBAHUSAM
rOCYy/lapCTBEHHBIX  CTAHJIAPTOB,  IpaBWJI  YCTPOMCTBA  AJIEKTPOYCTAHOBOK,
CTPOUTEIBHBIX HOPM W MPAaBHJ U JIPYTUX HOPMATHUBHO-TEXHUYECKHUX IJOKYMEHTOB,
oOecrneynBaTh yCJIOBUs O€30MaCHOCTH JIFOJIEH, SKCIUTyaTalluOHHbIE PEKUMBI paOOTHI
U 3aIIUTY 3JIEKTPOYCTAHOBOK;

- IPUCOEIMHEHHE 3a3€MJISIOIIMX IMPOBOJAHMKOB K  3a3€MIIUTENI0 U
3a3€MJISIFOIIMM KOHCTPYKIUSIM JIOJDKHO OBITh BBIMOJIHEHO CBAPKOM, @ K IJIABHOMY
3a3eMJISIOLIEMY 3aKUMY, KOpITycaM armaparoB, MalmuH u onopaMm BJI — 601TOBBIM
coequHeHUeM (i1 oOecriedyeHuss BO3MOMKHOCTH IPOM3BOJCTBA HU3MEPEHUI).
KonTakTHble coenMHEHUS MJOJKHBI OTBEYaTh TPEOOBAHUSAM TOCYIAapPCTBEHHBIX
CTaH/apTOB;

- OTKpBITO MPOJIOKEHHBIE 3a3€MIIAIOIIME MPOBOAHUKUA JOJDKHBI  OBITh
IPEIOXPAHEHBI OT KOPPO3UU U OKPAILLEHBI B YEPHBII 1IBET;

- JUIsl OINpEAENICHUs] TEXHUYECKOTO COCTOSIHMS 3a3€MJIIIOLIET0 YCTPOMCTBA
JNOJDKHBI  IIPOBOJUTBHCS ~ BU3yaJIbHBIE OCMOTPBI  BHJIMMOW  YacTH, OCMOTpBI
3a3€MJISIIOIIETO YCTPOMCTBA C BBIOOPOYHBIM BCKPBITUEM TPYHTa, HW3MEpPEHUE
[apaMeTPOB 3a3€MJIIOIIETO YCTPOMCTBA B COOTBETCTBUM C HOPMAMM HCHBITAHUSA
AIEKTPOOOOPYI0BAHUS;

- BU3YaJbHbIE OCMOTpPBI BUAMMOMN YAaCTH 3a3€MIISIFOLIET0 YCTPOMCTBA JTOJKHBI
IPOU3BOAUTHCS MO TrpaduKy, HO He pexe 1 paza B 6 MecslleB OTBETCTBEHHBIM 32
anekTpoxo3saicTBo  [loTpebutenss wunu  pabOOTHUKOM, UM  YIOJTHOMOYEHHBIM.
ITpu ocMOTpe OLIEHMBAETCS COCTOSIHME KOHTAKTHBIX COCIUHEHUI MEXIY 3allUTHBIM
IPOBOAHUKOM M 00OpYAOBAaHHMEM, HaJU4YM€ AaHTUKOPPO3MOHHOTO IOKPBITHS,
OTCYTCTBHE OOpBIBOB;

- JUIS OINpEAENICHUs] TEXHUYECKOTO COCTOSIHMS 3a3€MIIIIOLIET0 YCTpOMCTBA
B COOTBETCTBMM C HOPMAaMH HCHBITAHUN  3JEKTPOOOOPYIOBAHUS  JIOJKHBI
IPOU3BOJUTHCS:

HU3MCPCHHUC COIIPOTUBJIICHUA 3a3CMIIAOIICTO YCTpOﬁCTBa;
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U3MEPEHHE  HANpPSOKEHHWS  NPUKOCHOBEHHS (B 3JIEKTPOYCTAHOBKAX,
3a3€MIISIIOILEE YCTPOWCTBO KOTOPBIX BBINOJHEHO II0 HOPMAaM Ha HaNpsKEHUE
IPUKOCHOBEHUS), NPOBEPKA HAIMYMS LENH MEXAY 3a3€MISIOIIMM YCTPOKWCTBOM
U 3a3€MJIIEMBIMHU JJIEMEHTAMH, & TAKXKE COCIMHEHUN €CTECTBEHHBIX 3a3EMIIMTENEN
C 3a3€MJIAIOLUM YCTPOUCTBOM;

U3MEPEHUE TOKOB KOPOTKOTO 3aMBIKAHUSI DJIEKTPOYCTAHOBKH, MPOBEpPKa
COCTOSTHUS POOUBHBIX MPEIOXPAHUTEIICH;

U3MEPEHHE YIENbHOIO CONPOTHBJIEHUS TPyHTAa B palOHE 3a3€MILSIOLIETO
YCTPOWCTBA;

- MU3MEpEHUs MapaMeTpPOB 3a3€MIISIIOIIUX YCTPOMCTB - CONPOTHBIIEHHUE
3a3€MIISIIOLLETO YCTPOMCTBA, HANPSKEHUE MTPUKOCHOBEHUS, MPOBEPKA HATUYMS LEMU
MEXAY 3a3€MIIMTEISIMU U 3a3€MIISIEMBIMH 3JIEMEHTAMU - TPOU3BOSATCS TAKXKE IMOCIIE
PEKOHCTPYKIIMM W PEMOHTa 3a3eMJISIIOIIMX YCTPOMCTB, MpuU OOHApyKEHUU
paspylleHuss WM NEPEKpPhITUA  M30JATOpoB  BJI  anmexkTpuyecko  ayromu.
[Ipn HEOOXOIMMOCTH JOJKHBI NMPUHUMATHCS MEpPbI 1O JIOBEJAEHUIO IMapaMeTpOB
3a3€MJISIFOLLMX YCTPOMCTB 10 HOPMATHUBHBIX;

- IpPU UCHOJB30BAHUM B DIIEKTPOYCTAHOBKE YCTPOMCTB  3aLIUTHOIO
oTkitoueHus (nanee - ¥Y30) qoiKHA OCYIIECTBISTHCS €ro MPOBEpKa B COOTBETCTBHUU
c pEKOMEHAAUAMU 3aB0OJ1a-U3TOTOBUTEIIA U HOpMaMu WCIIBITAHUIA
AIEKTPOOOOPYI0BAHUS.

Buvioop kabenen

B coorBercTBMM < CO  CTaTUCTUKOM OCHOBHOM IIPUYMHOM  I0KApOB
OT 3JICKTPOU3JIEIHNN SBISIIOTCS AnekTpudeckue kabemu. [loatomy, mist obecnieueHus
MOKapHON 0€e30MacHOCTH, HEOOXOJUMO MPABMWILHO BBHIOMpATh KaOEIbHbIE H3ICIHS
110 THUITY UCIIOJIHEHHSI U CEYEHUIO TOKOITPOBOISAIIUX JKUJI.

[Ipu BbIOOpe THNA WHCHOMHEHUs Kalenell s OOBEKTOB Pa3IMYHOTO
Ha3HA4YEHUsS MOXHO BOCHOJIb30BaThcsl TpeboBanusmu ['OCT 31565-2012, B
COOTBETCTBUU
C KOTOPbIM B HOPMATHBHOM JOKYMEHTAIIMM Ha KaOelbHOE W3JeNue JOJDKHA OBITh
yKazaHa o00JIaCTh €ro MNPUMEHEHHUS C YYEeTOM I[IOKa3aTejell OMacHOCTH M THIMa

ucrojgHeHus. B nmanHoM craHmapre mnpuBeicHa Tabnuna «llpeumyiiiecTBeHHBIE
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obnactu IIPUMCHCHUA KaOeJIbHBIX I/ISI[CJ'II/Iﬁ C YUCTOM HX THUIIA HCIOJHCHUI»

npejcTaBlieHHas B Tabnuie 4.

Taoauua 4

IIpenmymecTBeHHbIE 00J1ACTH NPUMEHEHUsI Ka0eJIbHbIX M3eJIMi ¢

YI€TOM MX THIIA HCITOJTHCHUA

Kitacce
Tun ucnonHenus .
MOXKapHOU [MpenmymecTBeHHast 00,1aCTh TPUMEHEHUS
KaOeIbHOTO M3JeNTHUs
OIAaCHOCTH
be3 o6o3HaueHus 01.8.2.5.4 JIst OMTMHOYHOM MPOKIIAAKU B KAOEITBHBIX COOPYKEHHIX U TIPOU3BOJACTBEHHBIX
nomenieHusx. [ pynmoBast mpokiIagka pa3pemaeTcsi TOIbKO B HAPyKHBIX
3JIEKTPOYCTAHOBKAX M IMPOU3BOICTBEHHBIX IIOMEIICHHAX, TJI€ BO3MOXKHO JIUIITh
MEePHOINYECKOE TPUCYTCTBUE 0OCITY>KUBAIOLIETO IIEPCOHAla, IPH STOM
HEOoOX0MMO NPUMEHSITh TACCUBHYIO OI'HE3aIUTY
Hr(A F/R) I11a.8.2.5.4 |Jlns mpokianku, ¢ yaeToM o0beMa roprodeil Harpy3ku Kabesel, B OTKPBITHIX
Hr(A) 1116.8.2.5.4 |KabEIbHBIX COOPYKEHHUAX (ICTAKaaax, rallepesix) HapyKHbIX JJIEKTPOYCTAHOBOK
Hr(B) [12.8.2.5.4
Hr(C) [13.8.2.5.4
Hr(D) 114.8.2.5.4
Hr(A F/R)-LS [M1a.8.2.2.2 | Ans npokJaiku, ¢ y4eTOM 00beMa roproueii Harpy3ku kadenei, BO BHYTPEHHUX
Hr(A)-LS 1116.82.2.2 |2IEKTPOYCTAHOBKAX, & TAKXKE B 3[[AHHUAX, COOPYIKEHUSIX U 3AKPITHIX KaOEIbHbIX
ur(B)-LS 8222 |COOPYHEHIX
Hr(C)-LS [13.8.2.2.2
Hr(D)-LS [14.8.2.2.2
Hr(A F/R)-HF IT1a.8.1.2.1 st mpokank, ¢ yaeToM o0beMa roproueii Harpy3ku kadeseil, Bo BHyTPEHHHX
ur(A)-HF [116.8.1.2.1 |27MEKTpOycTaHOBKAX, a TAKKe B 3/IaHUSIX U COOPYKEHUAX C MACCOBBIM
ur(B)-HF M2.8.12.1 peObIBaHIEM JIIO/IEH, B TOM YHCIIE B MHOTO()YHKIMOHAIBHBIX BBICOTHBIX
B 3IaHMAX U 3JaHUSIX-KOMIUIEKCAaxX
Hr(C)-HF 113.8.1.2.1
Hr(D)-HF [14.8.1.2.1
Hr(A F/R)-FRLS [M1a.7.2.2.2 | Ans nmpoKJIaAKH, C y4eTOM 00beMa roproueii Harpy3ku kabeseH, B cucteMax
ur(A)-FRLS [116.7.2.2.2 |TpOTHBOMOXAPHOM 3aILUTBI, & TAKXKE APYTHX CUCTEMAX, KOTOPbIE JOIIKHEI
ur(B)-FRLS M2.7222 COXpaHATh PabOTOCTIOCOOHOCTH B YCIOBHUAX MOXKapa
Hr(C)-FRLS 113.7.2.2.2
Hr(D)-FRLS [14.7.2.2.2
Hr(A F/R)- FRHF IMla.7.1.2.1
Hr(A)-FRHF I116.7.1.2.1
Hr(B)-FRHF I12.7.1.2.1
Hr(C)-FRHF I13.7.1.2.1
ur(D)-FRHF 14.7.1.2.1
Hr(A F/R)-LSLTx IT1a.8.2.1.2 | lyis mpoKIJIagky, ¢ yaeToM oObeMa roproueii Harpy3ku kadeliei, B 30aHusIX
ur(A)-LSLTx [116.8.2.1.2 |AETCKUX MOLIKOJBHEIX U 00Pa30BaTENbHBIX yUPEKACHHUH,
ur(B)-LSLTx 282,12 CHELMATH3HPOBAHHBIX 10MaX MPECTAPEIbIX M MHBAIHIOB, OoJsibHHILIAX, B
CHJBHBIX KOPITycax 00pa3oBaTeNIbHBIX YUPEIKACHUH HHTEPHATHOTO THIIA U
Hr(C)-LSLTx [13.8.2.1.2 JIETCKUX yupeskeHuit
Hr(D) LSLTx 114.8.2.1.2
Hr(A F/R)-HFLTx IMla.8.1.1.1
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Kitace
Tun ncnonuenus .
MOXKapHOU [TpenmymiecTBeHHast 00/1aCTh TPUMEHEHUS
KaOeJIbHOTO M3AEIIHS
OTIACHOCTH
Hr(A)-HFLTx I116.8.1.1.1
Hr(B)-HFLTx m2.8.1.1.1
Hr(C)-HFLTx I13.8.1.1.1
Hr(D)-HFLTx [14.8.1.1.1
Hr(A F/R)-FRLSLTx |I1l1a.7.2.1.2 | Jlna npoknaaky, ¢ yueToM o0beMa roprodeii Harpy3ku kabesneii, B cucremax
Hr(A)-FRLSLTx [116.7.2.1.2 | mpOTHBOIOXAPHOW 3aILUTHI, @ TAK)KE B APYIHX CUCTEMAaX, KOTOPBIE JOIDKHEI
Hr(B)-FRLSLTx 12.7.2.1.2 COXpaHATh PabOTOCIIOCOOHOCTH B YCIIOBHSIX T0XKapa, B 3JaHUSX IETCKUX
Hr(C)-FRLSLTx 113.7.2.1.2 JIOIIKOJILHBIX 00pa30BaTeIbHBIX YUPESKIACHUH, CIICIIMAIN3UPOBAHHBIX IOMax
ur(D)-FRLSLTx 114.7.2.1.2 HpecTapesibiX U MHBAINJI0B, OOJIBHHIIAX, CIIAJIBHBIX KOPIIycaX 00pa3oBaTelbHbIX
nr(A F/R)-FRHFLTx | T1a.7.1.1.1 YUpeKACHUN UHTEPHATHOTO TUMA U JETCKUX YUpeKAECHUI
Hr(A)-FRHFLTx I116.7.1.1.1
Hr(B)-FRHFLTx m2.7.1.1.1
Hr(C)-FRHFLTx n3.7.1.1.1
Hr(D)-FRHFLTx 14.7.1.1.1

Ha »571eKkTpoyCTaHOBKM M DJIEKTPHUECKHE IIETH JKHJIBIX U OOIIECTBEHHBIX
31aHUN B TOPOJaX U CEJIbCKUX HACEJICHHBIX IMYHKTAaX HOMHUHAJIBHBIM HANPSHKEHUEM
no 1000 B nmepemeHHOro CII
256.1325800.2016,

B COOTBETCTBHUHU C KOTOPBIM:

TOKa  pacHpoCTpaHstoTcs  TpeOoBaHUs

- BHYTPEHHHE DJIEKTPUUYECKHUE CETH JIOJDKHBI OBITh HE PACTIIPOCTPAHSIIONTUMHU
TOPEHHWE W BBITIOJHATHCS KaOCISIMH W TMPOBOAAMH C JKWIAMH W3 MEAW WU
aTIOMUHMEBBIX CcIIaBoB Mapok 8030 u 8176, mmHONpOoBOAAMU ¢ MEAHBIMU IIMHAMU
B coorBerctBuM ¢ TpeboBanusamu [IYD, OCT 31565,TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takke TpeOOBaHMSIMHU SJEKTPO- U IMOXKAPHOM
0€3011aCHOCTH;

- CEUYEHHUSI TOKOIPOBOASIIUX MEJHBIX XKW U KW U3 aTIOMUHUEBBIX CILIABOB

Mapok 8030 u 8176 noyKHBI OBITH HE MEHEE YKa3aHHbBIX B TaOJUIIE 5;

Tadauua 5
CeveHHsl TOKONPOBOASIIMX MEIHBIX KIJI U KU U3 ATIOMHUHUEBBIX CIIIABOB
mapok 8030 u 8176

HaI/IMCHBH_IeC CCUCHUC TOKOHpOBOI[SIH_[I/IX KNI
kabenel 1 TPOBOIOB, MM

HauMmeHnoBanue nuHnun

MEOAHBbIMUAU KujiaMu U3 aJJltOMUHUEBBIX
KUTTAMHA crmaBoB mapok 8030 u 8176
JIMHUM TPYIIIOBBIX CETEM OCBEIIEHUS 1,5 2,5
JIMHUM TPYNIIOBBIX CETEN PO3ETOK 2,5 4,0
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JInHUM OT 3TAKHBIX 10 KBAPTUPHBIX 2,5 4,0
IIUTKOB U K PaCUETHOMY CUETUUKY

JIuHumM pacnpenenuTeaIbHON CeTH 4,0 6,0
(cTOsIKM) AJI MUTaHUS KBapTHP

- IIpn COCAMHCHNHA IIPOBOJHHUKOB C JKHWJIaMH M3 aJIIOMHHHECBBIX CILIABOB MAapOK

8030 m 8176 ¢ »IEKTPOYCTAaHOBOUYHBIMHU U3JCIUSIMU, anmnapaTaMyd 3allldThl U
CYETYMKAMHU PEKOMEHAYETCSl UCIOJb30BaTh COEAUHUTENIbHBIE YCTpPOICTBA B
cootBercTBUU ¢ TpeboBanusimu ['OCT 31604 qis koMMyTanud TpPOBOJHUKOB U3
AIIFOMUHUEBBIX CIJIABOB C KOHTAKTaMU JJIsS TPOBOJIHUKOB U3 MEIH.

Jst obecrnieueHus HAJEKHOCTHU KOHTaKTHBIX COEIMHEHU B
pacrpeaenuTeabHbIX KOpoOKax CIelyeT OCYIIECTBJISATh COEIMHEHHE
TOKOIIPOBOJSLIUX KW M3 CIJIaBOB afoMuHUs Mapok 8030 m 8176 mpu momomu
BUHTOB WJIM QJIFOMUHUEBBIX THJIb3, METOJOM ONPECCOBKU WUIIM UCIIOJIB30BaTh CBAPKY.

[Ipu MOHTaXe OTBETBISIEMBIX KaOesel C KuilamMu W3 aTIOMUHUEBBIX CILJIABOB
Mapok 8030 u 8176 10MKHBI IPUMEHATHCA C)KMMBI C OIMHKOBAaHHBIMU KOHTAKTaMMU.

[Ipu BBITIOJIHEHUHM COEIMHEHUA B BJEKTPONPOBOAKAX C TOKOMPOBOISIIMMU
KWJIaMU W3 CIUIaBOB  amoMuHug Mapok 8030 wu 8176, ecom  Tun
AIEKTPOYCTAHOBOYHBIX M3AEIHUN COJEPKUT MEJHbIC WU JATyHHbIE KOHTAKTHI, IS
obOecrieueHrss CTaOMIIBHOCTH KOHTAKTHOTO COCIWHEHHS CIEAyeT MPUMEHATH
ANEKTPONPOBOISIINE CMA3KH.

Menp uMeeT Jy4yllyl0 HPOBOJUMOCTb, MO CPAaBHEHUIO C AJIIOMUHHUEM, YTO
o0ecreurBaeT Mpy MEHbIIEM CEYEHUH OOIBIIYI0 MAKCUMAIIbHYIO TOKOBYIO HATPY3KY.

MenHblii TPOBOJIHUK MEHBIIIE MOJIBEPraeTcsi OKUCICHUIO U CIIOCOOEH J0JTroe
BpEMsI COXPaHATh KAaueCTBO KOHTAKTOB MpPH COEIUHEHUU B PACIPEEIUTENIbHBIX
KOpOoOKax U APYyTrux Mpudopax.

B kunmbix ®  OOMIECTBEHHBIX 3JaHUSIX C TMPUMEHEHHEM JICPEBSIHHBIX
koHcTpykuui B cootBerctBue ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHE JIEKTPUUYECKHUE CETH JIOJKHBI OBITh HE PACIIPOCTPAHSIOIIUMU TOPEHHUE U
BBITIOTHATHCS KabeysiMu U ipoBojiaMu ¢ MeaHbIMH xkudamu B ['OCT 31565, 'OCT P
50571.5.52, CII 76.13330.

CIT 256.1325800.2016 nmomyckaeT NpUMEHEHHE KaOCIbHBIX W3ACIUNA C
TOKOMPOBOSIIIMMHA ~ KUJAMHU U3 aJIOMUHUEBBIX CIUIABOB JUJIsi OpraHu3aluu

BHYTPCHHUX ceTeﬁ, HO HAKJIaAbIBACT HA X MOHTAX JOIIOJIHUTCIIbHBIC OI'PAHNYICHH.
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Jlyist obecnieueHrsi HaIC)KHOCTH DJIEKTPOTPOBOJIOK B 37aHUSX, BBITOITHIEMBIX
MIPOBOJIaMU U KaOeNsIMU ¢ TOKOTIPOBOSIIIUMH KHJIAMH W3 CIUTABOB ATFOMUHUS, TIPH
MOHT@)X€ JIOJDKHBI  HCIIONB30BAaThCS  JIMOO  DJIEKTPOYCTAHOBOYHBIC — W3NS,
KOHTaKTHbIE T'PYIIbI KOTOPHIX MUMEIOT CIElUaIbHble MOKPBHITUS, 00€CIeunBatoIe
CTaOWJIBHOCTh ~ KOHTAKTHOTO  COCAMHEHUSI Kak C MEAHbIMM, TaK U C
TOKOIIPOBOISIUMU >KHJIAMH U3 CIUIABOB AJTIOMHHMS, YTO JIOJKHO OBITH OTPAXKEHO B
MapkupoBke (Harpumep, Cu/Al) 1ub0 mpu UCMoIb30BaHUN CEPUITHO BBHITYCKAEMBIX B
CTpaHE€ YCTAHOBOYHBIX U3JEIHUNA  JOKHBI HPUMEHSTHCA  JIONOJTHUTEIbHBIE
TEXHUYECKUE CPEJICTBA, 00ECTICUNBAIONTNE CTAOMIBEHOCTh KOHTAKTHBIX COSTMHEHUH.

[Ipy  KOpPOTKOM  3aMbIKAaHMM  MEIHBIE  JKWJbl  SABISIIOTCA  Oojee
M0’Kapo0e30MacHbIMU, YE€M KUJIbl M3 QJIIOMUHUEBBIX CIUIaBOB 3a CUET MEHbIIEH
3QKUraTeIbHOM CIMOCOOHOCTH YacTUI[ MEIU IO CPAaBHEHUIO C 3aKHUraTeIbHOU
CIOCOOHOCTBIO YaCTHI] ATFOMUHUS.

C Toukm 3peHHUs MOXKAPHOW OE30MAaCHOCTH, MPEAMOYTHUTECIBHBIM SIBIISIETCS
pUMEHEHNE KaOeTbHBIX U3ICITUI C MEAHBIMHA TOKOIIPOBOISAIIIAMU KUITAMH.

Ha noxaphyio 6€30macHOCTb 3JI€KTPOIIPOBOJKY BIUSET MPaBUIBHOCTH BHIOOpa
CEYEeHUS] TOKOMPOBOMASIIUX KUl kKadesneil. HeBepHblil BEIOOp ceueHus Kabess MOXKeT
IPUBECTU K €ro NEperpeBy, OIUIABJICHUIO M3OJSIMU U €€ BOCIUIAMEHEHHUIO WIH K
KOPOTKOMY 3aMBIKaHUIO C TTOCJIETYIOIIUM BO3TOPAHUEM.

OCHOBHBIM TMapaMeTpOM, KOTOPHIH HEOOXOIWMO YYHUTBHIBATH IPHU pacuere
ceyeHUs KaOens SBISETCS JUINTEIBHO JOMYCTHMas TOKOBas Harpyska, T.e.
MaKCUMaJIbHas BEJIMYMHA TOKA, KOTOPYIO KaOellb MOXKET MPOIyCKaTh O3 Mmeperpena B
TE€YEHUE JJIUTEILHOTO BPEMEHHU.

PacueTHble  SJE€KTpUYECKME  HArpy3Kd JUIsl  Pa3IMUHBIX  KWJIBIX U
0011IeCTBEHHBIX 3/1aHUM npecTaBieHsl B pa3aene 7 CIT256.1325800.2016.

JIyist IpoBeIeHMsI CaMOCTOSITENIBHOTO pacueTa CeueHUs Kaless MO TOKY s
YaCTHOTO JIoMa (KBapTUPBI) HEOOXOAMMO BBITIOJIHATH CIACAYIOIINE ICHCTBUS

- ONpEeNenuTh CYMMAapHYI0 MOITHOCTh BCEX DJJIEKTPONPHUOOPOB, KOTOPHIE
OJIHOBPEMEHHO MOTYT OBbITh BKJIFOUEHBI B CETh;

- paccuuTaTh CHJIY TOKa, KOTOopass OyAeTr MNpoTeKkaTb IO Kaleao Mpu
BKJIFOUEHHUH JIAHHBIX 3JIEKTPONPUOOPOB;

- Mo TabJuIIe OTNIPEeACIUTh Hanboee MoAXOAsIIee ceueHrne Kaoens.
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CymmapHasi MOIIHOCTh 3iekTponpudopo (P, BT) Bbrumcisercss kak cymma
MOIIIHOCTEN OTAENIbHBIX TPUOOPOB, KOTOPHIE MOTYT ObITh BKIIOUEHBI OJTHOBPEMEHHO.
JlaHHBIE O MOIIHOCTH Ka)JIOr0 JJIEKTPUUECKOr0 MpHOOpa YKa3bIBalOTCA B €ro

[1acIopTe, PyKOBOACTBE 110 HKCIUTYaTallMU U T.II.

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

dhopmynam:

s ogHo(azHou cetu Hanpspkenuem U =220 B
PiE,

=
U-cos@

g Tpexdasznoit cetu Hanpsbkennem U = 380 B
P

AR
qf3_-U-cos¢)

JUIs OBITOBBIX 3JIEKTPONPUOOPOB cos = 1.

K, — ko3¢ duimeHT oaHOBPEMEHHOCTH, T.€. Kakas 4acThb MPUOOPOB MOXKET
OBITh BKJIIOUEHA OJHOBPEMEHHO.

JlJis TOBBILICHUS TOXXAPHOW O€30MacHOCTH, B pacuere sl YacTHOTO J0Ma
(KBapTUpBI) MOYKHO MPEINOJIOKUTh, YTO B CETh OJHOBPEMEHHO MOIYT OBITh
BKJIFOUEHBI BCE JIEKTPUUECKHUE MPUOOPHI U MPUHATH Kodpuiuent K, = 1.

3Has BEIMYMHY TOKa, CEYEHHWE NPOBOAA HAXOAAT 1o Tabnuue 6.
Ecnu okaxercss 4To pacyeTHOe W TaOJMYHOE 3HAUYEHUS TOKOB HE COBMAJAIOT, TO B
ATOM CiIy4ae BBIOMpaIOT Onmkaiiiiee OoJipliiee 3HAUCHHUE CEUYECHHUsT TOKOMPOBOISAIICH

JKUJIBI Ka0es.

Tadoauna 6
Bb100op ceyeHust MpoBoAa MO BeJIMYUHE TOKA
Ceyemiie MenHbie )XUITBI POBOJIOB M KaOee
TOKOITPOBOJSIIEH Hanpsokenue, 220 B Hampsokenne, 380 B
KHIIBL, My’ TOK, A MOIITHOCTb, KBT TOK, A MOIITHOCTb, 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
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CeucHiie MenHbIe KUITBI IPOBOJIOB M Kabee
TOKOMPOBOISIIICH Hanpspkenue, 220 B Hanpsixenue, 380 B
KUIIBL, My’ TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTh, KBT
16 85 18,7 75 49,5
25 115 25,3 90 59,4
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 47,3 180 118,8
95 260 57,2 220 145,2
120 300 66,0 260 171,6
2,5 20 4,4 19 12,5
4 28 6,1 23 15,1
6 36 7,9 30 19,8
10 50 11,0 39 25,7
16 60 13,2 55 36,3
25 85 18,7 70 46,2
35 100 22,0 85 56,1
50 135 29,7 110 72,6
70 165 36,3 140 92,4
95 200 44,0 170 112,2
120 230 50,6 200 132,0

Ecniu B nome wuMeEIOTCS MOIIHBIE AJIEKTPONPUOOPHI, HArpy3ka KOTOPBIX
coctapisier Oonee 1,5 kBT, mns uX MOAKIIOYEHHS] PEKOMEHIYETCS HCIIOJIb30BaTh
OTJIENIbHYIO JTUHHUIO.

YacTo npuxoauTcs pemaTh 00paTHyro 3a1ady, KOrjaa sl U3BECTHOTO CeYEHUs
OPOBOJHMKA, TIPOJIOKEHHOTO B JOME WIM KBapTUpEe, HEOOXOOUMO HalTH
MaKCHMaJbHO JOMYCTUMYIO Harpy3ky. B sTom ciydae, mo Tabmunam Jisi JaHHOTO
CEUEHHS TOKOIPOBOIAIICH >KHIbI Kalens HaXOAUM MaKCHMAaJIbHO JOMYCTHMYIO
Harpy3Kky. 3aTeM 3Has MOIIHOCTHU AJIEKTPUUYECKUX MPUOOPOB, ONpPEENsieM, KaKue U3
HUX MOTYT OBITh OJJTHOBPEMEHHO BKJIIOYEHBI B CETh.

Crnenyer MOMHUTH, YTO MAKCHUMAJIbHBIM JOMYCTUMBIM TOK JJisi CTaHAAPTHBIX
OBITOBBIX AJIEKTPOYCTAHOBOYHBIX W3JAEIWN (BBIKIIOYATENIM, PO3ETKH) paBeH 16 A.
[TosToMy BKIJIOYATh B OAHY PO3ETKY WJIH MOAKIOYATh K OJHOMY BBIKJIFOYATEIO

Harpy3ky oosiee 16 A, 4to 1151 01HO(A3HOM CETH COOTBETCTBYET 3,5 KBT Helb3sl.
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3.3. JeiicTBuA npu o0OHapy;KeHuMn aBapMIiHOT O pekuMa
B 3JIEKTPO00OPY/I0BAHMHU

ABapuiiHbI peXUM pabOThI IKCIUTYaTHPYEMOTO 3JIEKTPOOOOPYAOBAHUS MOXKET
NPOSIBIISITHCS B BUJE CPAOOTKHU ammapaToB dJIEKTPUIECKON 3aIIUTHI CeTH, N3MEHEHUS
[[BETa TEPMOHMHIUKATOPOB, OOHAPY)KCHHsI 30H aHOMAJIBLHOTO HArpeBa >JIEMEHTOB
AJIEKTPOOOOPYIOBAaHUSI TPHU TEIJIOBU3MOHHON JTUArHOCTHKE, CPaOOTKH JaTYUKOB
tepmocucteM. Kpome Toro, 00 aBapuitHoOM pexxume paboThl AIEKTPONPHUOOpa MOKET
TOBOPHUTH TOSIBIICHWE HA €r0 MOBEPXHOCTH, IIHYPE M BHJIKH MUTAHUS OIUIABIICHUM,
aedopMaIi KopIryca, BOSHUKHOBEHUH TIpU pab0Te HEXapaKTePHOIO IIyMa | 3amaxa
TUTaBSIIIEHCST N30JISIINN.

[Tpu3Haky aBapuitHOro pexkruMa paboThI AIEKTPOOOOPYAOBaHUS U ACHUCTBUS PH

uX 0OHApY’KEHUU TPEJCTABICHbI B TA0IHILIE 7.
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Taoauna 7

IIpusHaky aBapuitHOT0 pesKUMa padoThl IJIEKTPOOOOPYAOBAHUSA U AeCTBUS NIPH UX O0OHAPYKEHUH

IIpu3Hak aBapuiiHOT0 pexuMa

Bo3moxxkHas npuyuHa

Pexomennyemble aeicTBUSA

CpaboTtas aBTOMaTHYECKHI BBIKITIOYATENb

KopoTkoe 3aMblKkaHu€ B LIETH.
IIeperpyska B nenu.

Cpabotano YCTPOMCTBO 3amUThI | YTEUKa TOKA.

mudepeHIaIbHOTO TOKa

Cpaboramo  ycTpocTBO  3amuThl  OT | JlyroBoit

JyTOBOTO TIPO0OST (UCKPEHUS) npo0Ooi(mocne0BaTeIbHbBIH,
napajuleNbHbIA, Ha 3€MIII0) WU
UCKpCHHE.

Cpabortaio  yctpoiictBo  3amuThl  OT | [lepemanbl HanpsHKCHUS

MepeHaIpPsHKeHUS

Oran 1.
- YCTAaHOBUTH KaKOHM THII anmapara 3alfiThl cpadoTa (aBTOMaTHYECKHMA
BBIKJIIOYATENb, YCTPOMCTBO  3amUTHl AU dEepeHIInaIbHOTO  TOKa,

YCTPOMCTBO 3alIUThl OT MEPEHANPSIKEHUs, YCTPOHCTBO 3alIUTHI OT
JIyTOBOTO TMpo00s (MCKpEHHWs)) WM TO KaKOMy KaHaly TPOU30IILIO0
cpabaTrbpiBaHUe, €CIM IPUOOP KOMOMHUPOBAHHBIHN, T.€. 00BETUHSIET B ceOe
IIBa 1 00JIee THIIA 3alUTHI;

- YCTaHOBUTH OOCTOSTENHCTBA MPH KOTOPBIX MPOU3OIIO OTKIIIOYCHUE.
Yro mpom3onuio mpea OTKIOUEHHEM (MOIKIIOYEHUE WM OTKIIIOUYCHHE
noTpeduTens, MepIaHue CBeTa, aHOMallbHAsl padoTa IEKTPONPUOOPOB U
1.11.)? Kakue Harpy3ku ObLIM MOAKIIOYEHBI M Obut B pabote? Korma m
CKOJIBKO pa3 cpabaThIBaJIU anIapaThl 3alIUThI?

- TPOBECTH BH3YaJbHBI OCMOTp AJIEKTPOOOOpYIOBaHUS (ITHYPHI
NUTaHUS,  PO3ETKH,  BBIKJIIOYATENIH,  KOHTAaKTHBIE  COCJIMHCHUS,
COCTMHUTENIBHBIC KOPOOKH, JJICKTPONPUOOPHI) HA HAIWYUE BHUAMUMBIX
MOBPEXKACHUN (M3MEHEHHE I[BeTa WU OIUIABICHUE W3O0JSALUU, CIIEIbI
TEPMUYECKOTO BO3JCHCTBHS B pe3yabTare KOPOTKOTO 3aMBbIKaHHS,
UCKPEHMUS, IEPETPY30K);

- €CIlM TIPH BU3YaJbHOM OCMOTPE OOHApYKEHbI MOBPEXKICHHS, TO

H€O6XOI[I/IMO MMPUCTYIIUTDH K YCTPAaHCHUIO IMpUYUH BBISIBJICHHBIX
MTOBPEXKICHUM u PEMOHTY (3ameHe) MTOBPEKICHHOTO
AIIEKTPOOOOPYIOBAHUS;

- €CIIM TIPY BU3YaJIbHOM OCMOTpE TMOBPEXICHHS HE OOHApYKEHBI, TO
HEO0OXOIMMO MPEUTH K dTaIry 2.

Oran 2.

[TpoBepuTh HaUIEKALYIO PabOTY arnmapara 3amuThl.

- U yCTPOMCTBA 3AILUTHI OT IEPEHAIPSIKEHUS U3MEPUTHh 3HAYCHUE
HaNpsDKCHUsT TMUTAoNMe ceTr. Eciiu 3HaueHNe MUTAIONIEro HanpsHKEHUs
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IIpu3Hak aBapuiiHOT0 pexumMa

Bo3moxkHas npuyuHa

Pexomenayemble aeicTBUSA

CCTU BBIXOAUT 3a AUAIla30H YCTABKHU allliapara (HI/I)KC HUKHETO Ipeaciia
WIH BBIIlIE BEPXHEr0), TO mpobiema B ceTH. Eciu 3HaueHue MUTAIOLIETrO
HAIlpsAKCHUA CCTU JICKKUT B JUAINIA30HC YCTABKHU, TO amImapar 3allyuThbl
HEHUCTPAaBEH U €ro HEOOXOAMMO 3aMEHHUTh;

- s yCTpOMCTBA 3aIUThl JU(PPEpEeHIINATBFHOIO TOKa B COOTBETCTBUHU
co crtanmaptamu [7, 8] B KOHCTPYKIHMH AOHKHO OBITH MPETYCMOTPEHO
TECTOBOE YCTPOMCTBO (KHOMNKA), KOTOpoe O0OeCHeunmBaeT MpPOBEPKY
paboTtocrnocobHOCTH ammapara. Taxoke MOYHO MIPOBEPUTH
paboTOCIOCOOHOCTh YCTPOWCTBA € TIOMOIIBIO NPHUOOPOB TPOBEPKH U
U3MEpEeHHs] TapaMeTpoB YCTPOMCTB 3alIUTHOTO OTKIo4YeHHs. Ecmu
arrapar 3allruTbl HCUCIIPAaBCH, €TO HGO6XOI[I/IMO 3aMCHUTD.

- JUId yCTPOWCTBAa 3allUTBl OT JyroBOoro mpo0os MPOBEPHUTH
paboToCTIOCOOHOCTh ammapara B COOTBETCTBHUM C WHCTPYKLHEW 3aBoja-
usroroButens. Hampumep, ¢ moMoI1bi0 TECTOBOTO YCTPOICTBA, BXOASIIETO
B KOMIUIEKT ITOCTaBKHM NpHOOpa, MpU MOMOIIM TECTOBOW KHONKU U T..I.
Ecnu anmapar 3aiiuTsl HeMCIpaBeH, ero He00X0AUMO 3aMEHUTh.

- U1 aBTOMAaTHYECKOTO BBIKIIIOUATENS TPOBEPHUTH pabOTOCTIOCOOHOCTH
MEXaHHM3Ma paclieruieHus. B3BeCcTH aBTOMAaTUYECKHUI BBIKIIIOYATENh PYKOU
N TIOCJIIE€ OTKIKYUTH €rO. HpI/I OTKJIIFOYCHHUU JOJIKECH 6LITB CJIBIIIICH
XapaKTEPHBIN IIETUOK.

Ecnu anmmapaThl 3J€KTPUYECKOM 3alUThl WCHPABHBL, TO HEOOXOIMMO
MEPENTH K ATamy 3.

Oran 3.

[TpoBepka mpUCOETMHEHHBIX HATPY30K (JIEKTPOIIPHUOOPOB).

- TMPUCOCIUHATh K DIIGKTPUYECKOW I[EMU TO0YEPEeHO IO OJIHOM
HarpysKe, KOHTpOJIUpys cpadaThIBaHMsI alllapaToB 3alUThL;

- TIpU BBISBJICHUM HAarpy3KH, BbI3BIBAIOLICH cpabaThIBaHUE armapara
3alUTHI, BRIBECTU HATPY3KY U3 DKCILUTyaTallUH.

Pe3ynbpTaThl IpOBEpKHU, a TaKKe BCE MPOBEIEHHBIC MPO(HUIAKTHUECKUE
¥ PEMOHTHBIE PaOOTHI IOJDKHBI OBITH 3a)UKCHUPOBAHKI B )KypHAJIE.
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IIpu3Hak aBapuiiHOT0 pexumMa

Bo3moxkHas npuyuHa

Pexomenayemble aeicTBUSA

TepMOI/IH,Z[I/IKaTOp HU3MCHUII IBCT

IIeperpy3ska nenu.
[110X0l KOHTAaKT.

- BeiBecT a11ekTpooOopy0BaHUE U3 IKCILUTYaTallUH;

- YCTaHOBUTH OOCTOSITENIbCTBA, MPU KOTOPBIX MPOU3OIIEN TEPerpeB
(kakue Harpy3Ku OBUIM MOJKIIIOYEHBI M ObLTH B paboTe, TP BO3MOXKHOCTH
U3MEPUTh MPOTEKAIOIINH TOK C LIEJIbIO BBISIBJICHUS IEPETPY3KH).

- TIPOBECTH BHU3YaJbHBII OCMOTpP 3JEKTPOOOOPYAOBaHHS, HA KOTOPBIH
HAaHECeH TEePMOUHIUKATOp Ha HaJIW4YMe BUAUMBIX IOBPEXKICHUMN
(M3MeHeHHe IIBeTa WM OIUIABJICHHE W30JISALMHU, CIEAbl TEePMUYECKOro
BO3JCHCTBUSL B  pe3yibTare KOPOTKOTO  3aMbIKaHUS, HCKPEHHUS,
NEPErpy30K);

- eCIM TpHU BU3YAJIbHOM OCMOTpE OOHApY:KEHbI MOBPEXKICHUS, TO
HEOOXOJMMO TIPUCTYNHUTh K YCTPAaHEHUIO TPUYMH  BBISIBJICHHBIX
MTOBPEXKICHUMA u PEMOHTY (3ameHe) MTOBPEKICHHOTO
AIIEKTPOOOOPYIOBAHUS;

- €Clli MpH BU3YaJIbHOM OCMOTPE MOBPEXKACHHUS HE OOHApYKEHBI —
NPOBECTH OIEHKY €ro COCTOSHHS M BBINOJHUTH HPOPHIAKTHIECKUE
paboTHI;

- YIAJIUTh CTapblii TEPMOUHAUKATOP U HAHECTU HOBBIN.

B xypnane yka3zaTh JaTy OOHapy)XeHHsI TeperpeBa, MPUUYHHY,
npoBeJcHHBIE PabOThl (PEMOHT, 3aMeHa, NPOPUIAKTHYECKHE PaOOTHI),
naTy HaHECeHHWS HOBOTO  TEPMOMHIMKATOpPA, COCTOSHHE HOBOTO
TEPMOUHAMKATOpa (LIBET, TPaAyupOBKa U.T.I1.).

Ilonmy4yeH cursan moKapHOW OIACHOCTH OT
TEPMOCHUCTEMBI

ITeperpyska.
II;moX0M KOHTAKT.

B ciydae nonydeHus cursana o neperpese:

- YCTAaHOBUTb MECTO, I'/Ie IPOU30LLIO cpadaThIBaHHUE JaTUMKa;

- 3apuKcUpOBaTh B OKypHaJe BpeMs, MECTO U HaWMEHOBaHHE
3JIEKTPOO00OPYI0BaHHUS, HA KOTOPOM IPOM30LLIO CpadaThIBaHUE;

- TPOM3BECTH OCMOTp OOOpYyIOBaHHUS, IO MPUYHMHE KOTOPOTO
IPOM301ILIO0 cpabaThIBAHUE CUCTEMBI;

- IO pe3yjbTaTaM OCMOTpa, B CJIy4ac€ BbLIABJICHHA HCUCIPABHOCTH,
IPOBECTH  PEMOHT, TEXHHYECKOE  OOCIyKMBaHME WIH  3aMEHY
HIIEKTPOOOOPYIOBAHUS;
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IIpu3Hak aBapuiiHOT0 pexumMa

Bo3moxkHas npuyuHa

Pexomenayemble aeicTBUSA

- IPU HEOOXOUMOCTH 3aMEHUTh JATYUK C COOTBETCTBYIOIIECH OTMETKON
B )KypHale.

[Ipu MPOBEICHUH TETIOBU3MOHHOM
JIMAarHOCTHUKH  OOHApyKeH  aHOMAaJbHBIN
HarpeB AJIEMEHTA JIEKTPOOOOPYIOBAHUS

Ileperpyska.
ITmoxoit KOHTAKT.

I[Ipy  oOHapyXeHMH  aBapHHOTO  TIOKApOOIMAacHOTO  JedexTa
AIIEKTPOOOOPYIOBAaHME  HEOOXOIMMO  HEMEUICHHO  BBIBECTH W3
9KCIUTyaTalluil ¥ IPOBECTH PEMOHTHBIC PA0OTHI.

[Tocne ycTpaHeHWsT HEHCIIPABHOCTEH, MPHUBEANINX K BO3HHKHOBEHHUIO
neexTa, PEKOMEHIYeTCs TPOBECTH IMOBTOPHOE  TEIUIOBH3MOHHOE
o0cliesIoBaHNEe JTaHHOTO OOBEKTA.

PesynbTaThl MIOBTOPHOW AMATHOCTHKH 3aHECTH B IIPOTOKOJI C YKa3aHUEM
NPOBEIEHHBIX PEMOHTHO-TIPO(YUIAKTUYECKUX PaOOT.

PexomeHnnyercss ~ NMPOBOAWMTH  BHEIUIAHOBYKD  TEIUIOBU3MOHHYIO
JIMarHOCTUKY OT/AENBHBIX JJIEMEHTOB 3JEKTPOOOOPYIOBAHUS  MOCIE
Ka)JIOTO UX PEMOHTA WJIH 3aMEHBI.

Pe3ynbTaThl BHEIJIAHOBOM JMArHOCTHKH 3aHOCSATCS B TPOTOKON C
yKa3aHHEeM MPUYHHBI 00CIIETOBAHHS.

[Ipu pabore »daekTpuvecKkoro mpuodopa
HAOIII0/IAeTCSl HE XapaKTepPHBINA IIyM, 3amax
IUIABSIIEHCS N30JIALUN.

[lepenaabl HanpsHKEHUS.
Hapymenne
3KCIUTyaTaluu.
HewucmnpaBHocTh
aeKTponpudopa

IIpaBUI

OTKITIOYUTH IEKTPOIIPHOOP OT CETH.

Ocmotperp TpuOOp Ha HANUYHE HEHCIPABHOCTEW (OIUIABICHUE WIIH
MOBPEXKICHHE H3OJSIIUM MUTAMMIETO IMIHYpa, nedopmanus Kopiyca Hu
T.1.).

[Tpu oOHapyKeHNH HEUCTIPABHOCTH BBIBECTH MPUOOP U3 IKCILTyaTaI|H.

[TpousBecTr pEMOHT WM 3aMEHY pruoopa.
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3akJIoueHue

J1J1s TOBBIIIIEHUST YPOBHS TIOXKAPHOH 0€30M1aCHOCTH 0OBEKTOB KHUIJIOTO CEKTOpa U
OOIIIECTBEHHBIX 3[IaHUIl HEOOXOIMMO TMPOBEICHUE MEPONPHUATHI MO MPO(UIAKTHKE
MOKapoB OT JJEKTPOOOOpYAOBaHWsA, B TOM 4dHCIE€ Ha OCHOBE COBPEMEHHBIX
BO3MOXXHOCTEH BEJIEHUS MOHHUTOPHUHTA COCTOSIHUS IOKapHOM 0e30macHOCTH,
HKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYAOBAHHUS.

K HHM OTHOCHTCS CHCTEMaTHYECKUH MOHHTOPHHT MOKapHOW 0e30MacHOCTH
IKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYAOBAHUS JKUJIBIX M OOIIECTBEHHBIX 3JaHUH C
NPUMEHEHUEM COBPEMEHHBIX TEXHUYECKHX CpPEIICTB, & WMEHHO TEIJIOBH3MOHHAS
JIUarHOCTHKA, NPUMEHEHWE TEPMOUHIUKATOPOB [UIsl BBISBICHHUS aBapHUIHBIX
YYaCTKOB 3JICKTPOYCTaHOBOK. Takxke HE0OXOJUMO BHEAPATH B IIUPOKYIO MPAKTHKY
HOBBIC alllapaTthl 3alIUTHl JIEKTPUIECKUX CETEH — YCTPOMCTB 3alUTHl OT TyTrOBOTO
po0os 1 TIepeHAIPSKSHUS.

C menpl0 TOBBIMICHUS  TOXKApHOW  O€30MacHOCTH  AKCILTYyaTHPYEMOTO
IEKTPOOOOPYIOBAaHUS JKHIJIBIX M OOIIECTBEHHBIX 3MIaHUN, MPOPUIAKTUYECKUM
OCMOTpPaM JOJIKHBI TIOJIBEPTaThCsl BCE JIEMEHTHI AJIEKTPOYCTAaHOBOK.

Meton mnpouIaKTUKH JODKEH BBIOMPATHCS HCXONA W3 TEXHHYECKHUX
BO3MOXKHOCTEH, ymoOCTBa BEACHHS OCMOTPOB U OE30MACHOCTH OOCITYKMBAFOIIETO
nepcoHana. Bo3MOXHO TpUMEHEHWE pa3HbIX METOJOB Ha OJHOM OOBEKTE, B
3aBHCHUMOCTH OT KOHCTPYKIIMH U YCIOBUHM 3KCILTyaTallUH.

CoueraHue HECKOJIBKUX METOJIOB MPOPUIAKTHKY MO3BOJIAET OoJee 3P PEeKTUBHO
IPOBOANTH MPO(HIAKTUKY MOKApHOU OE30MaCHOCTH JEKTPOOOOPYAOBAHUS JKUIBIX
¥ OOIIECTBEHHBIX 3/IaHUM.

[TpuMeHsis COBOKYIMHOCTh Pa3IUYHBIX METOJIOB MOXHO TOCTPOUTH CHCTEMY
MOHHMTOPUHIAa M MNPOPUIAKTUKH TOXAPHOM OMACHOCTH  JKCIUIyaTHPYEeMOro
3IIEKTPOOOOPYIOBaHUS, OTPAXKAIOIIYI0 COCTOSHHME TMOXKapHOW  0e30MacHOCTU
DJIGKTPOYCTAHOBOK ¥ TIO3BOJISIIOIIYID OCYIIECTBISITh €r0  MPOTHBOMOXKAPHYIO

npopUIAKTHKY .
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[Ipunoxenue

Onucanue TeXHUYECKHUX CPECTB NMpeaynpexIeHus 1 NpopuIakTuKu
M0KAPOB OT 3JIeKTPO0OOPY10BaAHMS

ABTOMaTHYecKHe BbIKIOUYaTe 1 (AB)

ABTOMAaTHYECKHIl BBIKJIIOYATEIb WM MPOIIE TOBOPS «aBTOMAT» - 3TO
KOMMYTAallMOHHBIN anmnapar, IpeaHa3HAYeHHbIN U1 3aIUThI JJIEKTPUYECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKMX 3aMbIKaHUU U NIEPETPY30K.

ABTOMaTHUYECKHE BBIKIIIOYATENN OBIBAIOT C 3JIEKTPOMArHUTHBIM PaCLEIUTEIIEM
3AIIMINAIOIIMM  JIEKTPUYECKYIO  LE€lb  OT  KOPOTKOrO  3aMBbIKaHHUS U
KOMOMHHPOBAaHHBIM PACLETIUTEIEM — KOTJa TOTOJHUTEIBHO C 3JEKTPOMArHUTHBIM
pacuenuTeneM IPUMEHSETCS TEIUIOBOM PACHENUTENb, 3al[MIAIOMMU  LEelb OT

MePerpy3KHu.
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1, 2 — BUHTOBBIE KJIIEMMBI JIJISI IOAKIIOUYCHHS;3 - TIOABMKHBIM KOHTAKT; 4 — HETIOABIKHBIM KOHTAKT;
5 - myroracuTellbHas KaMmepa; 6 - THOKUN MPOBOJHUK (TIPUMEHSETCS ISl COSAMHEHUS TOIBHKHBIX
YacTel aBTOMATHYECKOTO BBIKIIOYATENs); 7 - KaTylIKa JJIGKTPOMarHUTHOTO paclenurens; 8§ -
CepJICYHUK DSIEKTPOMArHUTHOTO paclEnuTeNss; 9 - TEIUIoBO#M pacienuTens (OuMerammindeckas
miactiHa); 10 - MexaHu3Mm pacuenutens; 11 - pykosTtka ympasnenus; 12 - ¢ukcarop (s
kperieHus apromara Ha DIN-peiike); 13 - kopmyc.

Pucynox 1. YerpoiictBo AB ¢ KOMOMHUPOBAHHBIM paclEUTEIEM
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B cootBerctBumM ¢ tpeboBanusamu raasel 3.1 YD, CII 256.1325800.2016,
CI131-110-2003 ObITOBBIE 3JEKTPOCETH IOHKHBI OBITH 3AlUIIEHBI OT KOPOTKHX
3aMbIKaHUi W meperpy3ku. [losTomy ansi 3alIUTBI AJNEKTPOIPOBOAKH IKWIBIX U
OOIIECTBEHHBIX 3/aHUIl clenyeT MPUMEHATh aBTOMAaTbl C KOMOWHHPOBAHHBIM
pacuenuTenemM.

B aBTOMaTmueckoM BBIKIIIOYATENE, 32 3aIIUTY LEMU OT KOPOTKUX 3aMbIKAHUN

OTBEUAET OJJIGKTPOMATrHUTHBIA pacuenureiab. OH COCTOMT W3 KaTyUIKd C
HAXOIAUIMMCA B €€ IIeHTPE CEepACYHUKOM, YCTAHOBJIEHHBIM Ha CIIEHUAIbHON
HpYy>KUHE.
B HopMaibHOM pexume paboThl, TOK, MPOXOAS IO KaTyIIKE CO3JaeT
AJIEGKTPOMArHUTHOE TI0JIe, KOTOPOE TMPHUTITUBAECT CEPJACYHUK BHYTPb KATYIIKH.
Cuibpl  3TOrO  3JIEKTPOMArHUTHOTO TOJISE HEAOCTATOYHO 4YTOOBI MPEOJ0NIETh
COIIPOTHUBJICHUE MPYKUHBI, HA KOTOPOH YyCTAaHOBIEH cepAcdHuK. [Ipm KopoTKoM
3aMbIKaHUM TOK B 3JIEKTPUYECKOH M MTHOBEHHO BO3pAcTaeT /0 BEJIMYMHBI B
HECKOJIBKO pa3 MPEBBIIIAIONICH HOMHUHAIBbHBIN TOK AB, 3TOT TOK KOpOTKOro
3aMbIKaHUs, TPOXOs MO KaTyIIKe 3J€KTPOMAarHUTHOTO PACIENHTENS YBEIUYHBACT
3JIEKTPOMArHUTHOE TI0JI€, BO3JICHCTBYIOIIEE HA CEPACUHUK 10 TaKOM BETUYHMHBI, YTO
ero CHJIbI BTSTUBAHUS XBAaTaeT Ha TO YTO ObI MPEOI0JIETh CONPOTUBICHUE MPY KUHBI,
HepeMeIasch BHYTPh KATYIIKU CEpPACYHHK pPa3MbIKAeT MOJBHUKHBI KOHTAKT
aBTOMATMYECKOTO  BBIKJIIOYATENs, o0ecTounBas  LeMb.  JJIEKTPOMArHUTHBIN
pacuenuTesb OTKII0YAET HNEKTPUUECKYIO LIETh 3a TOJIM CEKYHIbI.

3amuTy JJIEKTPUYECKOW Ienmu OT TMeperpy3ku OoOecrnevynBaeT TeIIOBOU
pacuenuTeslb aBTOMaTHYECKOTO BBIKITIOUATEIS.

[leperpy3ka  MOXET  BO3HHMKHYTb  IpPH  BKJIIOYEHMHM B  CETh
3IIEKTPOOOOPYI0BaHUS OOIIEH MOUTHOCTBHIO MPEBBILAIOUICH TOMYCTUMYIO HArpy3Ky
JUIS TaHHOM CETH, YTO B CBOIO OYEpPEIb MOXKET MPHUBECTH K IEPErpeBy MPOBOOB
pa3pyLICHUIO U30JISALUHU 3JIEKTPOIIPOBOIKHA M BOZHUKHOBEHUIO MOXKapa.

TennoBoil pacuenuTens mpeacTaBiIsieT cO00H OMMETAUIMYECKYIO IUIACTHHY,
T.€. OH COCTOUT M3 JIBYX CIAsSHHBIX IJIACTUH W3TOTOBJIEHHBIX W3 Pa3HBIX METAJUIOB,
UMEIOIIUX pa3Hbli K03 (OUIIMEHT pacuIMpeHHsl IPH HaTrpeBe.

[Ipu npoxoxaeHun Mo OMMETAIIIMYECKOW IJIACTHHE TOKAa MPEBBIIIAIOIIETO
HOMMHAJIbHBIA TOK AB 1utactuHa HarpeBaeTcs, Ipy 3TOM OJUH METAJLI PACIIUPSIETCS

ObICTpee ApPYroro. DTO MPUBOJUT K HMCKPUBJICHUIO OMMETAUIMYECKOW TIIACTUHBI.
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IIpr wuckpuBieHMM OHA BO3JAEHUCTBYET HA MEXAaHW3M pACLENUTENs, KOTOPBIN
pa3MbIKaeT MOJBUKHBIA KOHTAKT.

Bpemsi cpabaThiBaHuSI TEIJIOBOTO PACLENUTENs 3aBUCUT OT BEJIMYHUHBI
NPEBBIIICHNS MPOTEKAIOIIET0 B I[ENM TOKAa HAJ HOMHUHAJIbHBIM TOKOM AB.
UemM Oouibiiie 3TO MIPEBHIIIIEHNE, TEM ObICTpee cpaboTaeT paclenuTeb.

Toku ycCTaBOK aBTOMATHMYECKHUX BBIKIIIOYATENEH, CIIyX alux i 3al[UThl
OTHIENBHBIX YYaCTKOB CETH, CJIEAyeT BBIOMpaTh MO BO3MOXKHOCTH HAWMMEHBIITHMHU
II0 pacyeTHbIM TOKAM OTHUX YYaCTKOB WJIM IO HOMHUHAJIBHBIM TOKam
JIEKTPOIIPUEMHUKOB, HO TaK, 4YTOOBl amnmaparbl 3allldThl HE OTKIIOYaIH
AJIEKTPOYCTAHOBKUA TPU KPATKOBPEMEHHBIX MEperpy3kax (IyCKOBBIE TOKH, MUKH
TEXHOJIOTHYECKUX HAarpy30K, TOKH IIPY CaMO3aIlyCKe U T. I1.).

Crnenyet oOpamiaTh BHUIMaHHE Ha MApKUPOBKY U XapakTepucTuku AB.

B mapkupoBKe yKa3bIBarOTCS:

- MOJIEJIb aBTOMATUYECKOTO BBIKIIFOYATEIS;

- HOMUHQJIBHBIN TOK - MAKCUMAJIBHBIN TOK AJIEKTPUUYECKON CETH, IPU KOTOPOM
ABTOMATUYECKUU BBIKIIOYATEIh CHOCOOCH IMTEIBRHO padoTarh 0€3 aBapHIHOTO
oTKIItoueHUs 1ienu. CranaapTHbIe 3HAYEHUSI HOMUHAJIBHBIX TOKOB aBTOMATHUYECKUX
BBIKJIIOYATEEH I CETEH JKUIIBIX M OOIIeCTBEHHBIX 3anuii: 10, 16, 25, 32, 40, 63 A;

- HOMHMHAJIBHOE HANPSHDKEHUE - MAKCHUMAJIbHOE HANpsHKEHUE CETH B Bonbrax,
Ha KOTOPOE pACCUUTAH aBTOMAaTHYECKUI BBIKJIFOYATENb;

- TpeJiesibHAas OTKIII0YAIOIIas CIIOCOOHOCTh aBTOMATUYECKOTO BBIKJIFOUATEINS -
MaKCUMaJbHBIA TOK KOPOTKOTO 3aMbIKaHHWs B AwMIepax, KOTOPBIA CIOCOOCH
OTKJIIOYUTH JTaHHbIH AB coxpaHUB mpu 3TOM CBOIO pabOTOCIOCOOHOCTh. B ciyuae
IPEBBIICHUS TOKOM KOPOTKOTO 3aMbIKaHUsA 3HAYECHUS YKA3aHHOW IPENEeIbHOMN
OTKJIIOYAIOIIEH CIIOCOOHOCTH BO3HMKAET BEPOSTHOCTh OIUIABJICHUSI TOJIBHXKHBIX
KOHTakTOB AB u ux npuBapuBaHus JIpyr K Apyry, T.€. Beixoaa AB u3 ctpos.

- XapaKTepUCTHKa cpabaTbIBaHUSI - OINpEJeNseT JAuana3oH cpadaTbIBaHUs
aneKTpoMarHuTHoro pacuenutenss AB. Xapakrtepuctuka cpaOaTblBaHUS HMEET
OykBeHHOEe oOOO3HaueHue. JIus 3aluThl  DJIEKTPUYECKUX CETEed JKUJIBIX U

00I1IECTBEHHBIX 3/IaHUM yallle Bcero nmpuMensitorcs AB ¢ xapakrepuctukamu B, C, D.
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Nlorotun

BM63-1X
~230/400V 50Hz

1- HaumeHoBaHue u cepus

2 - HoMMHanbHOe HanpsxeHune

3 - Bpema-ToKOBaa xapaktepucruka

4 - HomuHanbHasa yacrora

5 - HomumHanbHasa oTknoYatroLwasa cnocobHOCTb
6 - TokoBas Harpy3ska

Pucynok 2. Ilpumep mapkupoBku AB

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

XapaKTepUCTHKHU cpabaThiBaHUsI B COOTBETCTBUHU C [12] mpeacTasnensl B Tabnuue 1.

Tabnuma 1
JlnanazoHbl TOKOB MTHOBEHHOT'O PACIETUICHUS
XapakTepucTuka cpadaThIBaHUS Junanazon
(tun AB)
B Cspiie 3 I, 10 5 I, BKIIFOYUTEIBHO
C Cspiie 5 I, 10 10 I,; BKIIIOUUTENBHO
D Csoiie 10 I; 1o 20 [, BKIIOUYUTEIBHO

I, - HoMUHaNBHBIN TOK AB.

Bri6op aBTOMaTHUECKOTrO BBIKIIOUYATENs OCYIIECTBISETCS MO CIETYIOIIUM
napameTpam:

- M0 KOJIMYECTBY MOdt0coB. OAHO- U AByXMoitocHble AB mpumensitorcs s
oHO(ha3HOM ceTH, a TPeX- U YeThIpexmnonocHbie AB - B TpexdasHoii ceTu;

- M0 HOMHHaJIbHOMY HampsikeHuto. HomuHanbHOe Hanpsbkenue AB momxHO
ObITh OOJIBIE UM PABHO HOMHHAJILHOMY 3HAUEHUIO HAIPSDKEHUS 3allUIIaeMON UM
LEIH;

- M0 XapaKTEepUCTUKE cpabaTbiBaHMs. XapaKTepUCTUKY cpabarbiBanus AB

MOYXHO BBIOpATh COrjiacHO Taonuie 1;




52

- IO HOMUHAIBHOMY TOKY. OnpeeTuTh HEOOXOAUMBbII HOMUHAIBHBIN TOK AB

MOKHO I10 MOIITHOCTH HUJIH IIO CCUCHUIO KNI KaOes.

YcrpoiicTBa 3alIMTHOTO0 OTKJIOUYeHHsI AU depenunanbHoro Toka (YIT)

YCTpONCTBO 3alIUTHOTO OTKIIOYEHHS IU((GEpeHInaIbHOr0 TOKa WM, Kak

4acTo TOBOPAT, «Y30» - 3TO KOMMYTAallMOHHBIN ammapar, NpeAHa3HAaYEHHBIN I

3alllUThI 3JICKTpPI‘ICCKOI>1 LCIIN OT TOKOB YTCUKH.

1 — anddepeHumManbHBIH
TpaHcdoOpMaTOp TOKA;

2 — NMOPOroBbIi JICMEHT;

3 — MCITOJIHMTEJIBHBIH

MEXaHHM3M;

4 — uens TECTHPOBAHMS

S5 — cHMJI0BBIE€ KOHTAKTHI;

6 —3alMTHBIH KOHTAKT

LEINH TECTHPOBAHMSA

T — kHonka «Tecr»;

R — TecToBbIii pe3ucTop;

1, 2, N — knemmbr Y30.

UR}

Pucynok 3. IIpuniun padotst YT

Tok yTe€ykH — 3TO TOK, MPOXOMSIINI MO HEXEIaTEIbHbIM, B HOPMAaJbHBIX
YCJIOBHSIX KCILTyaTalliu, TPOBOSIIUM Ty TSM.

B HopmanbHOM pexume padoThl 3JIEKTPOYCTAHOBKH, DJIEKTPUUYECKUM TOK
MPOTEKAET 4Yepe3 NPOBOJHUKHU BHYTPH HeEe, KaK MPEAYCMOTPEHO KOHCTPYKIUEH.
OT apyrux TOKONPOBOASIIMX 3JIEMEHTOB KOHCTPYKLIHMH (METAIIMYECKHE KOPIIYC,
pama, Kapkac), NMPOBOJHHMKM OTIEIEHBbI HW30JSUUEH, CONMPOTHBICHHE KOTOPOW HE

IMO3BOJEICT CO3AATh QJICKTPHUYICCKYIO IICIIb.
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Pucynok 4. I[Ipumep konctpykuuu Y T

Ecnu mo kakoi-To mpuurHE (MOBPEXKIEHHUE, BIIAXKHOCTb, TOKOMPOBOASIIAS
IbUIb U T.I.) CONPOTUBIICHHUE HW3OJSLMU YMEHBIIMIOCh, Ha KOPIyCE WIH JIPYTUX
TOKOIPOBOIAIIMX AJIEMEHTaX YCTAaHOBKH MOsBJsieTcs nmoTeHuuan. Cam mo cede Tok
YT€UKH HE BO3HUKHET, HEOOXOJMMO CO3/aTh LIETMb, COCAUHSIOUIYIO 3JIEKTPUUECKUMA
npuOop ¢ MOTEHIMAJIOM Ha KOpIyce C 3eMJied WM HEeUTpasiblo. 37€Ch BO3MOXKHO
HECKOJIbKO BApUAHTOB.

B nepBoM ciyuyae, KOpnyc 3J€KTPOYCTaHOBKH, HapUMep, OBITOBON TEXHUKH,
KACaeTCs METAJUNIMYECKOTO IMPOBOJHWKA, UMEIOLIETO0 KOHTAaKT C 3emiieil. B Touke
KAacaHUsl 3aMbIKAeTCs LI€Nb, U BO3HUKAET TOK YTE€UKH. ECIIM KOHTAaKT IOCTAaTOYHO
HAJEXKHBIM, TO CHJIa TOKa BO3pacTeT A0 Iopora cpadaTbIBaHUS aBTOMATHYECKOTO
BBIKJIIOYATENsl B LIUTKE nuTaHus. [Ipm cmabom KOHTAaKTe MOXKET BO3HHKHYTH
HUCKPEHUE, JIOKAIBHBIM HArpeB TOYKM KAacCaHWs, YTO IPUBOAUT K OIUIABICHUIO M
JNadbHEUIIEMY MTOBPEKICHHUIO U30JSLMU IPOBOJIOB, BO3TOPAHUIO U TTOXKApPY.

B npyrom ciydae, Kopmyc »3JIEKTPOYCTAaHOBKM HE HMMEET KOHTAaKTa C
3a3€MJICHHBIMM MPEAMETAMU U caM He 3a3emileH. lIpu KacaHMM BHEIIHMX NaHENeu
YEJIOBEKOM, BO3HUKAET HAarpys3ka, T.K. TEJIO YEJIOBEKa SIBISETCS MPOBOJHHUKOM, H
Yepe3 HEro IMpOTEKAET DJIEKTPUYECKH TOK. [IOCKOJBKY CONpPOTUBIIEHHE TeEja
YeJIoBeKa BEJIMKO, CHJIA TOKa HEIOCTaTOYHA JJisi cpalaThiBaHUS aBTOMATHYECKOTrO
BBIKJIFOYATENS B LIUTKE MUTAHUS U YEJIOBEK IMOJYyYaeT AJIEKTPOTPAaBMY BIUIOTH 10
JIETaJIbHOI0 UCXOMA.

Takum o6pazom, YT oOecneunBaer 3amMTy 4YeIOBEKa OT MOPaKEHUs
ANEKTPUYECKUM TOKOM U 3aIIUTY OT MOXKAPOB.

[Mpunuun npeiictBus YT crnenyrommii. [lpy HOpMaibHOM pexkume padbOThI

OCIM, Koraa IIOABUKHBIC KOHTAKTHI yI[T 3dMKHYThI, HpHMOﬁ TOK OT (I)&?)HOFO
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IpOBOJAA NPOXOAUT depe3 maruuronposon YT, 3arem uepes HarpysKy, B KaueCcTBE
KOTOpPOM BBICTYMAIOT, MOJKIIOYCHHBIE JJIEKTPONOTpeOUTEN U BO3BpaIlaeTcs
0o0paTHO B CETh M0 HYJIEBOMY IIPOBOJHUKY, TaK ke uepe3 Maruuronposoa YT, npu
3TOM BEJIMYMHA OOPATHOTO TOKA paBHA BEJIMYMHE MPSMOTO TOKA.

[Ipssmoint Tok mpoxons yepe3 maruuTonpoBoa YT co3gaer B HEM MarHUTHBIN
IOTOK, B CBOIO ouepenb OOpaTHBIH TOK TaK >X€ CO3JaeT B MarHUTONPOBOJE
MAarHATHBIA IIOTOK TAaKOW JK€ BEJIWYMHBI, HO TAaK KAaK HaIPaBJIICHHE TOKOB
IIPOTHUBOIIOJIOKHO, TO U CO3JaBa€Mble UMU MAarHUTHBIE IIOTOKH ITPOTHBOIIOJIOKHBI,
T.€. MATHUTHBIE TIOTOKHM HAIIPaBJIEHbl BCTPEYHO II0 OTHOUICHUIO APYr K JIPYry H
COOTBETCTBEHHO, IIPU pPaBHBIX 3HAYEHMSIX NPSIMOr0O U OOpPaTHOrO TOKOB,
YPAaBHOBEIIMBAIOT APYT Apyra, B PE3yJbTaTe€ 4€ro CyMMAapHbIM MATHUTHBIM MOTOK B
MAarHuTOIPOBOAE PABEH HYyI0. Tak Kak CyMMapHblii MarHUTHBIM IIOTOK B
MarHUTONPOBOJIE OTCYTCTBYET (PaBeH HYJIIO), BO BTOPUYHOH OOMOTKE TOK HE
uHAyKTUpyeTcs. [IoaBHKHBIE KOHTAKThl 3aMKHYTBI, 2JIEKTPUYECKasl LETb BKIKOYCHA
Y HAXOJIUTCS B HOPMAJIBHOM PEKUME pabOTHI.

Ecnu B 01HOM M3 271IEMEHTOB 3JIEKTPUYECKOUN LIETIM BOZHUKAET yTEYKA TOKA, TO
4acTh  JJIGKTPUYECKOIO TOKAa HAYMHACT IMPOTEKaTb 110  HEKEJIATEIbHOMY
nposojseMy myTu. [Ipyu 3ToM, 4acTh TOKa JIEKTPUYECKON LIEIHU, MOCTYNA0IAs OT
(a3zHoro nmpoBoja He OyAET BO3BpAILAThCS B CETh, a MPOXOAS IO HEXKEIATEIbHOMY
OPOBOASIIEMY IyTH OyneT yxoauTb B 3emito. CienoBaTeslbHO, OOpaTHBIM TOK,
KOTOpBIN OyAeT BO3Bpaliatbcs B ceTh uepe3 marHutonpoBon YT mo HymeBomy
IpOBOAY, OyJEeT MEHbIIE MPSMOTO TOKa, MOCTYMAIOIIETO0 B CE€Th, COOTBETCTBEHHO U
BEJIMYMHA IPSAMOr0 MAarHUTHOIO IIOTOKA CTaHET OOoJblle BEJIWYMHBI OOpPATHOTO
MAarHWTHOTO IIOTOKAa, B pe3yibrare 4yero B Marnuronpooge YT cymmaphbii
MarHUTHBIN NIOTOK YK€ He OYJET paBeH HYJIIO.

Bo3Hukmmi cyMMapHbIi MAarHUTHBIM IOTOK MHIYKTUPYET dJIEKTPUUYECKUN TOK
BO BTOPHUYHOM OOMOTKE, KOTOPBIH NIPOXOAS 4Yepe3 MarHUTOIJIEKTPUUYECKOE pelie
IPUBOJIUT €ro B padoTy, a OHO, B CBOIO OUYEPE/b, Pa3MBIKAET MOJBUKHBIE KOHTAKTHI
OTKJIKOYas MIEKTPUUYECKYIO LICTIb.

VYCTpONCTBO 3allUTHOTO OTKIOYEHHs IU(PEepeHIUaIbHOTO TOKA HMEET B
o0uxone W JApyrue Ha3BaHuA, Hampumep, AudepeHInaTbHbId BBIKIIOYATEb,
aBTOMATUYECKUH BBIKIIOYATENh AUPPEPEeHINaTbLHOIO TOKA, YCTPOMCTBO 3alIUTHOTO

OTKII0YEHUS. Takke B pa3IuyHbIX JOKYMEHTaX BCTPEUarOTCsl pa3Hble a0OpeBUATYphI
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naHHoro ycrpoiicta, Hanpumep, ABJIT B 'OCT IEC 61009-1-2020, BAT B I'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B I1YD n CII 31-110-2003.

OcHoBHbIMU XapakTepucTukamu Y T sBisitoTcs:

- tun. B 3manusax moryt npumensarsca YT tuna «Ay», pearupyromue Kak Ha
NEPEMEHHbIC, TaK U Ha MYJIbCUPYIOIIME TOKH YTeUKH, WK Thuna «ACy», pearupyromnime
TOJBKO HA MEPEMEHHBIC TOKM YTE€UKHU. MICTOUHMKOM MYJIbCUPYIOWIETO TOKA YTEUYKH
MOTYT SIBIIATbCSI CTHPAJIbHBIE MAUIUMHBI C PETYJIATOPAMH CKOPOCTH, PETYIUPYEMBIE
VMCTOYHUKH CBETA, IEPCOHATIBHBIE KOMIIBIOTEPHI U IP.

- HOMHMHQJIBHBIM TOK - MaKCHUMalbHBIM TOK Tpu KoTtopoM YT cmoco6HO
JUIMTENIbHO paboTath, HE Tepsisi CBOKO paboTtocrnocoOHOCTh. CTaHAApTHHIMH,
Hanbosee 4YacTO HCHOJb3YEeMbIMH 3HAUYECHUSMU HOMHHAIbHBIX TOKOB Y/IT,
UCIOJIb3YEMBIX B DJIEKTPOYCTAHOBKAX UJIBIX M OOIIECTBEHHBIX 37aHUM SIBISIOTCA:
10, 16, 25, 32, 40, 63A;

- muddepeHIuanbHbpli TOK — MUHUMAJIBHBIM TOK YTE€UKH, Npu KoTopoM YT
IPOU3BEIET OTKIIFOYCHHE dIEKTpUIecKol 1ienu. J(uddepeHuanpapii TOK — 3TO OJTHA
13 IIaBHBIX Xapakrepuctuk Y T;

- HOMHMHAJIbHOE HAIlpSHKEHUE — HamnpsbkeHue cetu npu koropom YT
CIOCOOHO IJTUTENBHO PaboTaTh, HE TEPSISI CBOIO pa0OTOCIIOCOOHOCTS;

- poz ToKa (TTOCTOSTHHBIN MJIM TIEPEMEHHBIN );

- YCIIOBHBIM TOK KOPOTKOTO 3aMbIKaHUS — TOK KOTOPBIA KPaTKOBPEMEHHO
moxkeT Bbyiepkatb YT no0 MomeHTra mnmoka He cpadoTaeT aBTOMATHUECKHUN
BBIKJIFOYATENb, YCTAHOBJIEHHBIN JJISI 3alIMTHI IEMU OT KOPOTKOTO 3aMbIKAHUSI.

Bri6op YT npousBoauTCs MO CASAYIONTUM KPUTEPHSIM:

- 110 HOMUHAJIbHOMY HAIIPSDKEHHUIO M THMY ceTh. HOMHHaIbHOE HanpsKeHUE
YT nomxHO OBITH OOJIBIIIE TUOO PABHO HOMUHAJILHOMY HAMPSKCHUIO 3aIIUIIAEMOM
uM tenu. J{ns onHodazHoit cetn Tpedyercs aByxmnontocHoe YT, ana tpexdazHoit
CETHU — YETBIPEXIIOIOCHOE;

- 110 HOMUHAJIBHOMY TOKY. CornacHo ITY D ucnons3oBanue YT B rpynnoBbix
JUHUSX, HE MMEIOUIMX 3alUThl OT CBEPXTOKa, 0€3 JIOMOJIHUTEIBHOTO arapara,
00eCIeunBaroIIero 3Ty 3aluTy He Aomyckaercs. U3 atoro cinemyert, uto nepen YT
JIOJDKEH CTOSITh aBTOMATHYECKHI BBIKJIIOYATENIb WM JIPYrod ammapar ¢ (QyHKIHeH
3alIUTHI OT CBEPXTOKA, [0 TOKY KOTOPOro HEOOXOAMMO BbIOMPATh HOMUHAIBHBIN TOK

YAT. Ilpu stom HOmuHanmbHbIi TOK YT nommkeH ObITH OoJble JUOO paBeH
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HOMUHAQJIBHOMY TOKY YCTaHOBJIEHHOT'O JI0 HETO ammnapara 3aliuThl (aBTOMaTUYECKOTO
BBIKJIFOYATEJS WJIM APYTOro amnmapara ¢ QyHKIMeH 3aluThl OT CBEPXTOKA);

- mno gubdepennmambHOoMy  TOKy.  CTaHZapTHBIMH  BETUYMHAMH
mupdepennmansaoro toka YT ssmsrorcs: 6, 10, 30, 100, 300, 500mA. YAT
¢ muddepennuanbapiM TokoM 100, 300 m 500 MA TOpUMEHSIOTCS AJIS 3aIIUTHI
OoT moxapoB, ¢ auddepenuuanbHpiMu TokamMu 6, 10, 30 MA - [Id 3anIUTHI

OT IOPAKCHUA YCTIOBCKaA JJICKTPUICCKUM TOKOM.

cepusn npou3soauTens

o

HOMUHANbHbINA TOK \
\ B1l1-63

HanpsXeHue 50 A |
\ 2308~ 50y cxema
1an 30 MA | J NOAKNIOYEHUR
anddepeHumnancHblii /’ / 0603Ha4YeHus

TOK

M
/ ',\F‘&[
YCNOBHBI TOK K3/
T™7MN Y30

KHoNKa «TECT» TeMnepaTypHbIi AnanasoH
(ctanpgapTtHas ot -25 go +40)

Tun AC E - ANA CUHYCOMAANLHOIO
T NepeMeHHOro Toka

14 4 Tun A - ANS NYNAbCUPYIOLWEro

0

Id s

M NOCTOSAHHOrO TOKa (M ANS CUHYCOMAaNb-

e — HOro NEepPeMEeHHOro ToKa)

44 Tun B - ANA NOCTOAHHOIO ToKa (M
AENEENENETN ANA CUHYCOMAANBHOIro NEPEMEHHOro

- TOKa W AN NYNbCUPYIOLWEro NOCTOSH-
HOro ToKa)

Pucynox 5. Mapkuposka YT

[Ipumensiemble Tunel YAT ¢GyHKIHMOHATBPHO MAODKHBI TPEAycMaTpUBATDH
BO3MOKHOCTh TIPOBEpPKH WX paboTtocmocobHocTH, mpoBepka YT (TectupoBanue)

JUTSL JKAJTBIX OOBEKTOB JIOJDKHA MPOBOJUTHCS HE PEXE OJHOTO pa3a B TPHU MecsIia,
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0 YeM JOhKHA OBITh 3alMUCh B HWHCTPYKIMH 110 JKCIUTyaTallud TPEATPUSITHSI-
WU3TOTOBUTEIIS.

YcranoBka YT, pgedcTByrommMx  Ha  OTKIIOYEHHE,  3aIPEIIACTCS
JUISL DJIEKTPONPUEMHUKOB, OTKIKOYEHUE KOTOPBIX MOXKET IMPUBECTH K ONACHBIM
MOCJHEACTBUAM: CO3[JaHUI0 HEMOCPEACTBEHHOW yrpo3bl Il KU3HU JIFOAEH,
BO3HUKHOBEHHUIO B3PBIBOB, OKAPOB U T.II.

JIJIsi cCaHUTApHO-TEXHUYECKUX KAOMH, BAHHBIX M JYIIEBBIX PEKOMEHIYETCS
ycranaBiauBath YT ¢ HOMUHaIBHBIM AU(depeHIuaTbHbIM OTKIIOYAIOIIUM TOKOM
no 10 MA, ecnu nnsg HUX BbIJIEIEHA OTHAENbHAs JIMHHS, B OCTAJbHBIX Cy4asx,
HarpuMep, NMpu NTPUMEHEHUU OJHOW JMHUM JJI CAHUTAPHO-TEXHUYECKON KaOWHBI,
KyXHHM U Kopujopa, cieayer npuMmeHsaTs YT ¢ HomuHanbHbIM AuddepeHnaibHbIM
OTKJIFOUAIOIIIUM TOKOM 110 30 MA.

Jlns onmHokBapTupHBIX A0oMOB YT ¢ HOMHMHaNBHBIM auddepeHInaTbHbIM
OTKJIFOYAroIUM TOKOM 10 30 MA pekOMeHAYeTCs MPeyCMaTpUBaTh IJI IPYIIIIOBBIX
JIMHUM, TUTAIONUX IITENCEbHbIE PO3ETKHM BHYTPH J0OMa, BKIIIOYasi TMOJBaJbI,
BCTPOCHHBIE U NPUCTPOCHHBIE Tapa)Ku, a TAKXKE B TPYIIOBBIX CETAX, MUTAOIIUX
BaHHbIE KOMHATBI, JylIeBble W cayHbl. [l yCTaHaBIMBaeMbIX CHAPYXKHU
HITETICETbHBIX po3eToK ycTaHoBka Y/[T ¢ HomuHampHbIM guddepeHIraTbHbIM
OTKITIOUaomuM TokoM 10 30 MA o0si3aTenbHa.

B 3panusx moryt npumenstbes Y30 Tuma «Ay, pearupyroime Kak Ha
NEPEMEHHbIC, TaK MW Ha MOYJbCUPYIOIIME TOKU TNOBpexAcHUU, uium «ACy,
pearupyroniye ToJIbKO Ha IIEPEMEHHBIE TOKU YTEUKH.

Kak Bugno u3 xoncrpykuuu YT (ecinu peub uaeT HE 0 KOMOMHHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB U MpPH JFOOOH CXeMe €ro
NOAKJIIOYEHUS]  JOJDKHA  OBITh  MpeaycMOTpeHa  o0si3aTenbHas  yCTAaHOBKA
aBTOMATHYECKOTO BBIKJIIOUYATENSA, IS 3aLIUThI, KaK caMmoi cetu, Tak u Y T oT TokoB
Neperpy3Ku U KOPOTKOTO 3aMbIKAHUS.

Taxke HeoOxoauma mepuoaMYecKas IpoBepka pabdoTocnocoOHoctu Y /T.
Cranpapramu [7, 8] ycTaHOBIEHO TpeOOBaHHWE MO HAJUYHUIO YCTPOMCTBA MPOBEPKU
paboTocnocoOHOCTH YAT (KHOTIKH). IIpoBepka paboToCIOCOOHOCTH
ocymiectBisiercss Haxkatuem KHonku «TECT». Ilpu ee wnHaxkatum B YT

HCKYCCTBCHHO CO3AaCTCA TOK YTCUKH, YTO JOJIDKHO IMMPUBECTHU K OTKIIFOYCHUIO yI[T
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YcTpoiicTBa 3alIMTHI OT AYroBoro npooosi uiam uckpenus (Y3 /111)

JlyroBoii mpoOoil WM HCKPEeHHE — OJUH U3 aBapUUHBIX IOXKAPOOMACHBIX
PEKUMOB B DIIEKTPOCETSIX.

B omimMume OT KOPOTKMX 3aMBIKaHWW, BO3HMKAIOIIMH IPU HCKPOBBIX
Y JIyTOBBIX pa3psAnax TOK, OTPAaHUYMBAETCS COINPOTUBICHUEM HATPY3KH, HA KOTOPBIN
HE pearupyrT aBTOMAaTUYECKHE BBIKIKOYATENH, HO 33 CUET JUIMTEIIBHOIO BPEMEHU
€ro IPOTEKaHMs, MOKET IIPOUCXOAUTH BOCINIAMEHEHHE U30JIALHUN ITPOBOJIA.

OpHOM M3 IVIaBHBIX NPUYMH HUCKPEHUS SBISAETCA OOJIBLIOE IEPEXOJHOE
conporusiieHue (BIIC), B oOuxonae Ha3bIBAEMOE TAKXKE «IUIOXUM KOHTAKTOM).
[Ipu BIIC Ha mepexone 3JEKTPUYECKOrOo TOKa C OAHOrO IMPOBOJHHMKA HA JIPYrou
oOpa3yercs moclefoBaTelIbHasi WM MapajljiesibHas JJIEKTpUYECKas Iyra MExXIy
IIPOBOJAAMU WJIM KOHTAKTaAMH.

BIIC 49acto BO3HHMKaeT BcieACTBUE JehEKTOB U TMOBPEXICHUM,
IPOM3OMICIIINX IPU SKCILTyaTauu ooopyaoBanus. Hampumep:

- TOBPEXIEHUS HU30JSAIMM KaOens TBO3ASAMH, UIypYyNaMHu, 3aKUMaMU WA
IIPY MEXAHWUYECKOM BO3JIEUCTBUH APYTHUMHU NIPEIMETAMU;

- IOBPEXKACHUS U30JILUU Kabenel rpbI3yHaMH U JOMAlTHUMHU )KUBOTHBIMU;

- u370M Kalens (mpoBojAa) Npu U3rudax MM MPHU MOCTOSHHBIX MEXaHUYECKUX
BO3JICHCTBUSIX;

- CTapeHUE W30JLUHU, MOBPEKIACHUSA OT BO3ACUCTBUSA TEMIIEPATYpHI, BJIATH,
JPYTHUX pa3pylaomux (pakTopos;

- YXyJAILIEHHWE KOHTAaKTa M3-3a OCJIA0JICHUS 3aKUMOB, CTAPEHUSI U OKHUCIICHUS
IIPOBOJIOB U T.JI.

B noBpexnéHHOI kuiie BO3HHMKAEeT Mallblii 3a30p, MpoOuBaeMblil pabounm
HaNpsOKEHUEM, TIO3TOMY TOK 110 TaKOMY KaOelto MpoI0JKaeT MPOTeKaTh, U OCTaéTcs
OJIM30K K HOMHUHAJIBHOMY 3HAUYEHHIO, a 3HAYUT, aBTOMATHYECKHI BBIKIHOYATEIb

Ha HEro He pearupyer.
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)

Ocnabnennbii MexaHuuyeckoe MNepepasnenHbiv HenonHouenHbii
KOMTaKT nospexaeHue kabenv KOHTaKY

AN oA

Nedexr Nospexaexne MexaHuueckoe NospexaeHue CKpyTKa meap u
kabena rPbI3yHaMM nospexaenue WNK CTapeHue ANIOMUHUA
n3ionaumm H30NAUMK

Pucynoxk 6. Bo3Mo>xHbIE TPUYUHBI UCKPEHUS B 3JIEKTPONPOBOAKE

B 3a3ope BO3HMKaeT AyroBoul paspsl, COMPOBOXKIAOMIMKUCS WHTCHCHUBHBIM
BBIJICJICHHEM TEIUIA, YTO MPHUBOJUT K JATbHEHIIEMY pa3pyIICHUIO H3OJISIIINN KaOes
Y €ro BO3rOPAHMUIO.

[Ipu  OGonpuIOM  MEPEXOJHOM  CONPOTUBIECHWU  BO3HHUKAET  MPOLECC
IUKIAYECKOro 00pa3oBaHUs M TalleHUs DSJIEKTPUYECKOM OyrH, MPOUCXOAUT
3HAYUTEIIBHOE W JUJIMTEIIbHOE BBIJACJICHHUE TEIUIOBOM JSHEPruu. BoO3HUKaIOT
JUTATEIIbHBIE W YCTOWYMBBIC TEIUIOBBIE PEKUMBI PAOOTHI DIEKTPUUECKUX IIETIEH,
BCJICJICTBAE YEro MPOUCXOIUT Pa3pylIeHHWE H3O0JSAIUA W 3alUTHBIX 000JI0YeK, a
TaKke MOCIEAYIOIIEE BO3TOPaHUE.

[Io MexaHu3My BO3HUKHOBEHMS, Pa3IMYalOT MOCJIEIOBATEIbHBIA JIyTrOBOU

npo0oii, mapauieTbHbIA AYTOBOM MPOOOH U TyToBOi Mpo0oil Ha 3eMITIO.

L (nuHuA)

HATPY3KA

N (HeWTpanb)

il
il
i
PE (3azemneHue) '
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Pucynox 7. MexaHn3m BO3HUKHOBEHHSI TyTOBBIX TIPOOOECB
[Tog mnocnegoBaTeNbHBIM JTYyTrOBBIM MPOOOEM MOHUMAETCS 3IEKTPUUYECKUI

npo0oil M30IsAUMK (MM BO3AYIIHOTO MPOMEXYTKA), MPU KOTOPOM TOK IPOTEKAET
yepe3 Harpysky nenu, 3amuiaemont Y3II. IlocnenoBarenbHbli TyroBoil mpoOoit
BO3HUKAET, NPEXKIE BCEro, B PE3yJbTAaTe MOBPEXKIAECHUS IPOBOJA WIM MOTEPU
KOHTaKTa B IOCJIENOBATEIBHOCTU C HArpy3kou. B 3Tux ciydasx, BeJIMYHMHA TOKA
MEHBIIIE, YeM padOuYuii TOK, M aBTOMATUYECKHUE BBHIKIIOYATEIM WM BBIKITIOUYATEIH
mudpepeHInanTbHOTO TOKa HE CIIOCOOHBI ONMPEeeINTh HEUCITIPABHOCTh M OTKIIFOUHTH
3AIIMIIAEMYIO LEIb.

[TapannenbHbIN 1yroBoi MpoOoi - 3TO MPOOOM, MPU KOTOPOM TOK MPOTEKAET
MEXIY aKTHUBHBIMU TMPOBOAHUKAMH, TMapajUiebHO Lenu Harpy3ku. I[IpoOoi
COMPOBOXKAACTCS MOSIBICHUEM BJIEKTPUUYECKON AYTH, CIOCOOCTBYIOIIEH 3aMbIKaHUIO
IIPOBOJIHMKOB. BennunHa Toka mpH mapajuieIbHOM Mpo0O0e ONpeAeNsieTcs] MOTHBIM
CONPOTHUBJIEHUEM LIENU. B 3aBUCHUMOCTH OT TOro, KAKOM HOMHUHAJIBHBIM TOK HUMEET
aBTOMATUYECKUU BBIKIIIOYATENb, MPOUCXOAUT (WJIM HE MPOUCXOJIMT) OTKIIOUEHHUE
nenu. [lpm 3arpyOneHHO ycTaBKe TOKa cpabaThiBaHUS aBTOMATHYECKOTO
BBIKJTIOUATENS OTKIIFOYEHHUE LEMA NPOUCXOIUT C 3aAEPIKKOU.

JlyroBo# mpo6oii Ha 3eMITIO — 3TO IPOOOH, MPU KOTOPOM TOK MPOTEKAET MEKIY
aKTUBHBIM MPOBOJIHUKOM U 3€MJIEH B PE3yJIbTaTe 3aMbIKaHus (a3HOTO MPOBOIHUKA
Ha 3€MJIIO WJIM HA 3JIEMEHT JJICKTPUUYECKHU CBSI3aHHBIN C 3€MIIEH.

YerpoiictBo 3amuthl oT ayrosoro npooos (Y3I1) — HoBBIHM Kiacc anmapaToB
3alIUThl AJEKTPUYECKON CETH, NPEIHA3HAYCHHBIA, B OTJIMYME OT APYTUX BUIOB
ANEKTPUUYECKUX 3ALIUT, UCKIFOUUTENBHO JUIS MPENYNPEKIACHUS U NPENOTBPALLICHUS
M0>KapOB, BOZHUKAIOUIUX U3-3a JyTOBOTO MPO00s (MCKPEHMUS).

HekotopsiMu pa3zpaboTuMKamMu ATHX M3ICIUA MPUMEHSIETCS TakKe TEePMUH

«YCTPOMCTBO 3aIIUThI OT UCkpeHus» (Y3Uc).
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Pucynox 8. IIpumeps! yCTpOUCTB 3alTUTHI OT yTOBOTO MPOOO0ST Pa3TUIHBIX
IIPOU3BOJIUTEIIEN

VY3111 HOCHUT UCKITFOUUTETHEHO MPOTUBOINIOKAPHOE HA3HAYEHUE.

OcnoBHoil  3amauerd  Y3JIII  sBhsieTcsi  CBOEBPEMEHHO  PacroO3HATh
BO3HUKHOBEHUE IOKAPOOMACHOTO MCKPEHHMS W  OTKJIKOYUTh  3alUIIAEMYIO
AIEKTPUUYECKYIO LEb.

V3JII ckOHCTpYMpPOBAHO TaK, 4YTOOBI OMNPENEIUTH TMOABJICHUE JTYyTrOBOTO
(McKkpoBOro) paspsiaa W IpepBaTb KOHTYp €HIE Mepel TeM, KaK SHEpPrusi B MeECTe
HEUCITPABHOCTU IOCTUTHET 3HAYEHUM, BEAYIIUX K BOSHUKHOBEHUIO MOXKapa.

VY3II ob6ecneunBaeTr aBTOMATHYECKYIO JHATHOCTUKY KOHTPOJUPYEMOM
ANEKTPUYECKOM LeMU W NPU BO3HUKHOBEHHWU HUCKPEHHUS OTKIIOYaeT e€ OT oOIiei
IIATAIOLLIEU CETH.

Taxkum 00pazom, 1eIb TPUMEHEHHUST ITHUX YCTPOUCTB — 3TO MPEIyNPEKICHUE
M0KAapOB, BO3HUKAIOIIMX B IMOMEIICHUSX, 3JaHUSIX U COOPYKEHHSIX MO MPUUYUHE
HEUCIIPABHOCTH 3JIEKTPOOOOPYAOBAHMS, MPOSBISIONICHCS B BUJIE AYTOBOrO Mpoodos

(uckpeHus).
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bonpmmacTBo  Y3AII  MCmonb3yloT CXOXXKME NPUHLHUIB  OOHApYKEHUs
II0KapOOIIaCHOTO MCKPEHUS B CETU. YCTPOWCTBO aHAJIU3UPYET COBOKYIIHOCTh
[IapaMEeTPOB TOKAa W HAIPSDKEHUS CETH, XapaKTEPHBIX I HMCKPEHUS: BEJIWYUHY,
(dopMy, NOISIPHOCTH, MPOJIOJKUTENBHOCTh U TEMII CIIEJOBAHUS CKAYKOB. JTU CKAYKU
U J1aroT uHdopmalmoo, o0padaTbiBaeMyr0 MOJyJIEeM 00pabOTKH CUTHAJIOB B COCTaBe
Y3JII. BenuurHa MoJy4eHHOIO CHIHaja CPaBHUBAETCS C 33JaHHBIM 3HAYEHUEM U
IPU KaXJOM IPEBBILICHUH 3TOT0 3HAYEHUS NOJAETCS HMITYJIbC PErUCTPUPYEMBIi
HakonureneM. [Ipy TOCTMKEHMM B HAKOIMUTENE YCTAHOBIEHHOTO YMCJa UMITYJIbCOB
33JJaHHOTO0 YpPOBHS MOAPsA (OPMHUPYETCS CHUTHAN, OTKIIOYAIOLIMHN 3aIlUIIAEMYI0
JIMHUIO.

Baxnoii xapakrepuctukoi Y3/III, sBaseTcs NOMEXO03alUILIEHHOCTh, T.€.
OTCYTCTBHE HEXENATeNbHBIX (JOXKHBIX) cpabaTblBaHU TMpU BKIOYEHUU B
3alUIIAEMYIO IENb PAa3JINYHBIX 3JIEKTPONPUOOPOB, HAIPUMEP, MbLIECOCA, UCTOUHUKA
IIMUTAHUS C OJJIEKTPOHHOM KOMMYTAlMEW, ABUraTellss KOHIEHCATOPHOIO IIyCKa,
AJIEKTPOHHBIX PETYJIATOPOB (TUPUCTOPHOIO THUIIA) CHUJIBI CBETA, (PIYyOPECLEHTHBIX U
TaJIOTEHOBBIX JIAaMII, a TaKXX€ «HOPMAJIbHO MCKPALIUX» PYYHBIX AJIEKTPOOBITOBBIX
WHCTPYMEHTOB C JBUTATEJSIMU KOJUIEKTOPHOIO THIIA UCKPEHUE B KOTOPBIX SIBIIAETCA
JOIYCTUMBIM, HAIIPUMED IPEIIb.

CrouT OTMETUTB, YTO OTACIBHBIC JJIEKTPUYECKUE YCTPOMCTBA CaAMH MOTYT
TE€HEpUPOBATh BBICOKOYACTOTHBIE WU CPEJHEYACTOTHBIE IIOMEXH, KOTOpHIE OyIyT
pacno3HaBatbess Y3l kak wucTOUuHHMK uHCKpeHus. Hampumep, TUpPUCTOpHBIE
peryisTopbl ¢ (a30BBIM yIpaBICHUEM 0€3 MOMEXOIMOJABISIONNX (UIBTPOB;
pa3iInyHbIE YCTPOMCTBA, T€HEPUPYIOIIHNE BBICOKOYACTOTHBIE ITOMEXH ITOBBILIEHHOTO
YPOBHsI, CYLIECTBEHHO IIPEBBIIIAIOIINE HOPMBI Ha IoMexosMuccuro. [lpu Hanmuum
NEPEYUCIICHHBIX YCTPONCTB, MNPUXOAMUTCA JHOO OTKAa3bIBaThCSl OT IPUMEHEHHUS
VY311, yBenuuuBasi pUCKM BO3rOpaHHU OT MCKpeHus, iubo oTkimodars Y3AIl Ha
BpEMsI HCIOJIb30BAHUs YCTPOUCTB, SIBIAIOLIMXCS T€HEPATOPAaMU BBICOKOYACTOTHBIX U
CPEIHEYaCTOTHBIX IIOMEX.

OcHoBHbIMM XapakTepuctukamu Y311 sBisiroTes:

- HOMHHQJIBHBIM TOK — MaKCUMaJbHBIM TOK Tpu KoTopoM Y3JIII cmocoOHO
JUINTEIBHO paboTaTh, HE Tepsisi CBOWO paboTocmocoOHOCcTh. B ocHOBHOM
BBIMMYCKAIOTCS B ISITH MOAU(UKALMAX, B 3aBUCUMOCTH OT HOMHUHAJIBHOTO TOKa: 16,
25, 32,40, 63A;
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- HOMHHAJBHOE HAINPSIKCHUE — HaNpsPKeHWe ceTu mpu kotopom Y3/
CIIOCOOHO JITUTENILHO PaboTaTh, HE TEPSIsi CBOI0 pabOTOCIIOCOOHOCTD;

- YCIIOBHBI TOK KOPOTKOTO 3aMBIKAHUSI — TOK KOTOPBIA KPaTKOBPEMEHHO
MoxkeT BbiaepxkaTh Y3/l g0 momeHnTa moka He cpaOOTaeT aBTOMATHYECKHIA

BBIKJTIOYAaTCIIb, YCTaHOBHeHHbIﬁ JJI1 3alllUThI OCTIK OT KOPOTKOI'O 3aMbIKAHUS.

I 3
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1 — U3roTOBUTENB; 2 — MOJIEJIb; 3 — HOMHUHAJILHOE HAIPSIKEHUE; 4 — 4acToTa; 5 — HOMUHAIBHBIN
TOK; 6 — YCIIOBHBIM TOK KOPOTKOI'O 3aMbIKaHUs; 7 — CXeMa MOAKIIOYEHUS; § — CXeMa UHAUKAIUU

COCTOSIHHSI puOopa

Pucynok 9. I[Ipumep mapkuposku Y311

Bri6op VY3111 npor3BOAUTCS 110 CIASAYIOITUM KPUTEPUSIM:

- 10 HOMUHaJIbHOMY HanpsixeHnto. HomunanbsHoe Hanpsibkenue Y 31T 1omkHO
ObITH O0JIBIIIE JTMOO PAaBHO HOMUHAJIBHOMY HAIPSDKEHUIO 3aIMIIAeMON UM IIETIH;

- 10 HOMHUHaJIbHOMY TOKY. Y3/III He 3amumaer >3JIEKTPUYECKYIO CETh
OT TEperpy3kd M TOKOB KOPOTKOro 3ambikanus. [loatomy mepen Y3II nomxen
CTOSITh ABTOMATHUYECKUU BBIKIIOYATENb WM APYrod ammapar ¢ (QyHKIUEH 3alluThl
OT CBEPXTOKa IO TOKY KOTOPOTO HEOOXOIUMO BBIOMpaTh HOMUHANBHBIN TOoK Y3/III.
[Ipu »Ttom HomuHanbHbli TOK Y3/l nomken ObITh Oosblie MO0 paBeH
HOMUHAJIBbHOMY TOKY YCTaHOBJIEHHOT'O JO HErO ammapara 3alluThl (ABTOMaTH4YECKOrO
BBIKJTIOYATENS WIIKM APYTOro anmnapara ¢ (pyHKIHen 3aluThl OT CBEPXTOKA).

Taxoke ipu Be10ope Y3/III cnenyer oOpaTuTh BHUMaHUE HA HAIMYKUE QYyHKIIMH

MPOBEPKU PabOTOCIOCOOHOCTH yCTpoicTBa. HekoTopbie MpOU3BOIUTENN OCHAIIAIOT
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V311 kHONKOM MPOBEPKHU, OTAECIBHBIC TPOU3BOAUTENIN B KOMIUIEKTE C YCTPOMCTBOM
MOCTABIISIIOT CPEICTBO KOHTPOJII B BHUAE AaBTOHOMHOW BHJIKHM, ITO3BOJIAKOLIEH
MMUTHPOBATh HUCKPOBBIE pa3psAlbl, U TaKUM O0pa3oM OCYIIECTBISITh KOHTPOJb
(YHKIIMOHUPOBAHUS W3MIETUS W ONPENEICHUE 30HBI €r0 JCUCTBUS, YTO SBISCTCS

HCCOMHCHHBIM IMPCUMYIICCTBOM TAKHUX allllapaToB.

Pucynok 10.ITpumep Y3II B KOMIIIEKTE CO CPEACTBOM KOHTPOJIS 30HBI
(YHKITMOHUPOBAHUS

VYceranoBka Y3/III B rpynmoBbIX CETAX NUTAHUS CUCTEM IPOTHUBOIIOXKAPHON
3aI0ATBI U B DJIEKTPOYCTAaHOBKAX MEAMIIMHCKOIO HAa3HA4YCHMs, MOIIEPKUBAIOLIUX
AKU3HEIESITEIIbHOCTh OOJIbHBIX, HE JJOITYCKAeTCsl.

VY3II sBasgerca eme OOHUM BHUAOM 3aLIUThl 3JIEKTPUUYECKHUX LIETICH.
OHo He 3ameHsieT co00# pyrue anmaparsl 3alUThl 1 HE OTMEHSIET HEOOXOIUMOCTH
IIPUMEHEHUS B AJIEKTPUUECKUX LEIMAX aBTOMAaTHYECKUX BBIKIIIOYATENEH U YCTPOUCTB
3aIIMTHOTO OTKJIIOUCHHS AU PepeHITnaIbHOTO TOKA.

V3JII pekoMeHIyeTCs YCTAaHaBIMBATh B OTHCJIBHBIX T'PYNIOBBIX JIMHUAX
MIUTAaHUS OCBEIICHMS W IUTENCEJbHBIX PO3ETOK IOCJE APYIHMX anmnaparoB 3allUThI
(AB, YAT).

VYceranoBka Y3 /111 3anpeniaercs B IMHUSAX CUCTEM MPOTUBOIIOKAPHOMN 3aIUTHI,
a TaKKe JJIEKTPOIPUEMHHUKOB, OTKIIOYEHUE KOTOPBIX MOXKET MPUBECTH K ONACHBIM
IIOCJICICTBHUSIM:  CO3JAHUI0 HENOCPEACTBEHHOM YIrpo3bl JUIA JKU3HHM JIHOJEH,

BO3HHMKHOBCHHIO B3PbIBOB, ITIOKAPOB U T.I.
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YcrpoiicTBa 3a1MThI 0T NepeHanpsxenus cetu (Y3II)

[Iepenaabl HANPSIKEHUS B SIIEKTPUUECKON CETH SIBIIAKOTCS OJHOM U3 OCHOBHBIX
MPUYHH BBIXOJIa U3 CTPOS DIJICKTPUYECKUX MPUOOPOB, MPUBOIANIUX B OTACIBHBIX
ciydasx kK moxkapy. OcoOeHHO OCTpO BONPOC 3allUTHl  AJIEKTPONPUOOPOB
OT TEPENagoB HAMPSHKEHUS CTOUT B JKWIBIX MHOTOKBAapPTHUPHBIX JIOMaxX CTapou
MOCTPOMKH, a4 TaK K€ YACTHBIX KUJIbIX JOMAax IMOJKIOUYECHHBIX K CTapbIM JIMHUSIM
3JEeKTponepeaay.

YCTpOUCTBO 3alIUTBl OT MEPECHANPSIKEHUS WA PEJNE HANPSIKEHUS — 3TO
anmapaTr  3alluThl, OCYUIECTBIISIIONIMNA  HENPEPBIBHBIM  KOHTPOJb  BEIUYHUHBI
HaIPsDKCHUS TUTAIONIEH CETH C IIeJIbI0 O0eCleueHHs] OTKIIOYECHHUS Harpy3Kd B

CJIydac BbIXOJa 3HAYCHUA HAIIPSKCHUA 3a YCTAHOBJICHHBIC ITPUICIIBI.

AN AW

Pucynox 11. I[Ipumepsl yCTpOMCTB 3alIUTHI OT MEPEHANPSIKEHUS PAa3IUYHbBIX
MIPOU3BOAUTEIIEH

Hasznauenne VY3II 3akmiouaercss B 3alIUTE€  DJIEKTPOOOOPYIOBAHHS
OT TMEpPEeNnagoB HANPSIKEHUS CETH KOTOpPbIE MOTYT BO3HHMKHYTh B CIIEJICTBUE
pa3ianyYHbIX (PaKTOPOB TAKUX KaK OOPBIB HYJIs, Iepekoc (a3 u T.J.

Kak npaBuio, Y3II cocTouT U3 ABYX OCHOBHBIX OJIOKOB: M3MEPHUTEIBHOTO
Y UCIIOJIHUTEIIBHOTO.

[Ipu nomaye nHa VYII HanpspkeHHsT W3MEpPUTENbHBIM OJIOK Ompenesnser
ero BeJM4uHy. Eciin M3MepeHHOe 3HAUYE€HUE HANPSIKEHUS 3JIEKTPOCETH HE BBIXOJUT

3a YCTAaHOBJICHHBIN B HACTPOWKAX JAWANA30H 3HAYCHUN M3MEPUTEIBbHBIN OJIOK MOJaeT
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CUTHAJl Ha WCIIOJHUTEIbHBIA OJOK (pese) KOTOpBI 3aMbIKa€T CHUJIOBOM KOHTAKT,
BKJIFOYAsi TEM CAMBIM Harpy3Ky B CETb.

Taxum oGpazom, YII ocymiecTBisieT HEMPEPHIBHBIA KOHTPOJIb HANPSKEHUS
ANEKTpOCcETU. B ciydae CHMXKEHHsS HANpPSKEHHUS HUKE YCTAHOBJIEHHOTO IOpOra
VI TIOBBILIEHUS BhIIIE YCTAHOBJIEHHOTO B HACTPOMKAX MOpora u3MEpUTENbHBINA OJIOK
MTHOBEHHO TIOJIa€T CHUTHAJl Ha UCIIOJHUTENbHBIA MeXaHu3M (pejie) KOTOpHIit
OTKJIKOYAET 3JIEKTPOYCTAHOBKY OT ceTH. [locie BOCCTAaHOBIEHMS 3HAYECHHS
HampsOKEHUsT 10 JOMYCTHUMOIO  3HAYEHHUs, M3MEpPUTENbHBIA  OJOK  depes
YCTAHOBJIICHHYO B  HACTPOMKAaX  BBIAEPKKY BPEMEHUM  NOJAET  CHUTHAI
Ha WCIIOJHUTEIbHBIA MEXaHU3M, KOTOPBII BHOBb BKIIFOYAET HATPY3KY.

CylecTBYIOT CIEAYIOUIUE TUIIBI PEJI€ HAPSHKCHUM:

-TI0 THUITY JIEKTPOCETH: 0JIHO(da3HbIE U TpeX(Da3HbIE;

-110 cnoco0y YCTaHOBKH: CTallMOHapHbIe U nepeHocHsle. [Ipu ycrtanoske Y3II
BO BBOJHOM D3JICKTPOIIMTKE OOECIEYMBACTCS 3allliTa BCEHl 3JIEKTPOCETH U BCEX
IIEKTPOIPUOOPOB, NOAKIIOUEHHBIX K Hel. [lepeHocHble Y3II nmpumeHsroTcs, Koraa
€ro yCTaHOBKAa B NIUTKE 3aTpyAHEHA WJIA HEOOXOAUMO OO0ECHeYnTh OCOObIC
HACTPOUKH MO HAIPSKEHUIO CETU ISl KOHKPETHOTO 3JIEKTPOOOOPYAOBAHUS.

B nHacTosimiee BpeMs CyHIECTBYIOT YCTPOMCTBA 3aLUTHI OT MEPEHANPSHKEHUS C
KOMOMHUPOBAaHHOW 3alIUTON, TaK Ha3bIBa€MbIE BOJIbT-aMIIEPHBIE peJie, KOTOphIE
KOHTPOJIMPYIOT KPOME HAIPSKEHUSI CETH, €€ U TOK B CETH, 3allMINAs TEM CaMbIM
CeTh, KaK OT NEPENaJ0B HANPSIKEHHS, TAK U OT MEPErpy3KH, T.€. TOMOJHUTEIBHO
BBITIOJHACT (PYHKINIO OTPAHUYUTENS] MOLTHOCTH.

Heob6xoaumo 3HaTh, 4TO BOJIBT-aMIIEPHOE pejie HE 00eCceurnBaeT 3aluTy CETH
OT KOPOTKOIO 3aMbIKaHHS M HE MOXET 3aMEHUTh CO0OW aBTOMATHYECKHM
BBIKJIFOYATEb.

Baxnoii xapakrepuctukoit Y311 ABisieTcsi HOMUHAIBHBINA TOK.

HomunanpHbI TOK — 3TO TOK, KOTOphId Y3II cmocoOHO mporyckats yepe3
cebst B TeYeHHE JUIMTEIBHOTO BpPEMEHH COXpaHsisi TMpH 3TOM  CBOIO
paboTtocnoco6HOCTh. CTaHIapTHBIMH, HauboJiee PACIPOCTPAHEHHBIMU 3HAYCHHUSIMU
HoMuHaJbpHOTO ToKa Y 3II aBasrorcs: 10; 16; 25; 32; 40; 50; 63 A.

Homunansheiii Tok Y3II onpenensercss no cymMmMapHOMY TOKY Harpy3Kd WU
MOIIIHOCTHU BCEX JIEKTPOMPUOOPOB, MOJKIIOUYAEMBIX B 3aLIUIIIAEMYIO CETh.

[TomyunB paccunTaHHOE 3HA4YeHHE TOKa, BbiOmpaem Y3II ¢ Ommkaimmm

OOJIBIINM CTaHAAPTHBIM 3HAYCHUCM HOMHWHAJIBHOI'O TOKA.
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HeoOxomumo yuuteiBaTh, 4TOo Y3Il He 3ammMmiaeT 3J€KTPOCETh OT TOKOB
NEpPErpy3ku MU TOKAa KOPOTKOIO 3amblKaHus, mo3tomy camo Y3II nomxHO OBITH
3aIIMINEHO OT HUX YCTAHOBJIEHHBIM IIOCIEAOBATEIBHO C HHUM AaBTOMATUYECKUM
BbIKJItouareneM. [loatomy HomuHanbHbIA TOK Y311 HEOOX0IMMO NPUHUMATH UCXOJS
13 HOMHHAQJIBHOTO TOKa aBTOMAaTHYECKOTO BBIKIIIOYaTess. [Ipn 3ToM HOMMHAIBHBIN
ToK Y3II nosmkeH ObITh OOJbIIE WIM PaBEH HOMHHAJIBHOMY TOKY YCTaHOBJIEHHOTO
JI0 HETO aBTOMAaTUYECKOT0 BBIKIHOYATEIIS.

VY311 MOryT UMETh HECKOJILKO HACTPOEK:

- ycrtaHoBka mopora cpabarbiBanus Y3II mo makcMMalbHOMY 3HAYCHHIO
HanpspkeHuss (Umax) - ycCTaHaBIMBAET MAKCUMAJIBHO JIOIYCTUMOE 3HA4YECHHE
HaIIpSDKEHUS  DJIEKTPOCETH, NPEBBIIIEHUE KOTOPOr0 NPHUBEAET K OTKIIOYEHHIO
Harpys3Ku;

- ycTaHoBKa mnopora cpabatbiBaHus Y3II mo MUHUMaJIbHOMY 3HAYEHUIO
HanpsokeHuss (Umin) - ycTaHaBIMBaeT MHMHHMMAJIBHO JOIYCTMMOE 3HA4YEHHE
HaIIpSDKEHUS  DJIEKTPOCETH, CHM)KCHUE HAIPSDKEHHWST HUXKE JTAHHOTO 3HAYECHMS
IIPUBENET K OTKIIOUYECHHIO HATrPYy3KH;

- YCTaHOBKAa BPEMEHM 3aJI€P>KKM BKJIIOYEHHS] — Bpems, uyepe3 kortopoe Y3II,
IIOCJIE OTKJIIOYEHHUsI HATPY3KH, IOBTOPHO €€ BKJIKOYUT TP BOCCTAHOBJICHUH 3HAYCHUS
HaIIpSDKEHUSI CETM B YCTAHOBIICHHBIX Ipenenax. Bpems 3anepKKu BKIFOYCHHS

AIEKTPONPUOOPOB BEIOMPAETCA B COOTBETCTBUHU C PYKOBOJICTBOM IO 3KCIUTYaTallUU.
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Hazmsarop S oummmn® oo

BKJTIOYeHHA s 5 5 TIOIK TIOIC HH A
2208 . marasms perte.
HATPY3KH.
e el Gt Rl SIS |
Brixmogarens xoHTpOIA - 7 KBT cllo!g% N

MAaKCHMAJIEHOTO HAIPAKEeHHA.
BKJ.
HATPY3KH =
Tpexpaspanasmt
BrixmogaTe s kKoHTpPOIA Bk HHIAKATOP.

MHHUMAJIBEHOTO HANIPAKEHHAA. 3’““""
m

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

Perynarop sagepxxnm Perynarop makcuManbsHOro
BpeMeHH aBTOMATHIECKOIo 230 HaOps/KeHHA OTKIIIOYeHUA.
BRKJIIOYEHHA IIOCJIe ABAPHH. 220

—
5

Perynx'rop MHHHMAaJIBHOI'O
HanpAXeHHA OTKJIYeHHA.

Knaemyer nogrmogernsa
Harpy3KH

Pucynok 12. [Ipumep MapKUpOBKH YCTPOICTBA 3aIIMUTHI OT TIEpEeHANPSDKEHUs (pee
HaIPSHKEHUS )
KonmuecTBo U crmocoObl HACTPOUKH MOTYT OBITh Pa3IMYHBI JJIs1 PA3HBIX THIIOB

V3II. OO6wuno, Hactpoiika Y3II ocymecTBisercss ¢ TMOMOIIBIO TMMOBOPOTHBIX
PEryJIMPOBOYHBIX PYUEK.

CpaBHEHHE almapaTtoB 3alIMThl AJIEKTPUYECKOM CETH 10 OTKIKOYAOIIEH
CIIOCOOHOCTH

PaccMoTpum pasHuily B paboTe M BO3MOXKHOCTSX OTKIIIOUEHUS Pa3IUYHBIX
amnmaparoB 3allUThl JJIEKTPUYECKHX Iiened. B HacTosimiee Bpemsi, €CTb MHOIO
KOMOWHUPOBAHHBIX YCTPOMCTB 3AIUTHI SJICKTPUICCKUX CETEH, T.€. COBMEIIAIOIINX B
cebe HEeCKOJIbKO 3alIUTHBIX (PYHKIMH. 31€Ch Mbl PAaCCMOTPUM HE KOMOWHHUPOBAHHbBIE
anmnaparhbl 3allUThl, BHITOIHSIONINE TOJBKO OAHY (DYHKIIHIO.

[IppyunHaMu MOXapoB OT HIEKTPOYCTAHOBOK MOTYT SIBIIATHCS: KOPOTKOE
3aMBbIKaHUE, TIeperpy3ka, TOKHM  YTEUKH, JyroBele TmpoOom  (UCKpeHue),
MIEpEHAITPSKECHUE.

Jns  3amuThl  JJIEKTPUYECKUX CETEW, B HACTOAILLIEE BpEMS, SBISIOTCSA
obsi3arenbHBIMU K TpuMeHeHnto AB u V]IT. OTu anmapaTsl 3apeKoMeHI0BaIHN CeOsI
KaK  HaJexHble ©  APQGEKTUBHbIE CpPEACTBA  MPEJOTBPAILICHUS  IOXKAPOB
OT BJIEKTPOYCTAHOBOK.

AB 3amumaer 3JIEKTPUYECKYIHO) CE€Th OT TOKOB KOPOTKOTO 3aMbIKaHUS

U TIEPETPY30K ANEKTPUUECKOU CETH.



69

YAT 3ammimaer dJIEKTPUYECKYK0 CeThb OT II0XKapoB B pPE3yJIbTaTe
BO3HUKHOBEHUS TOKOB YTEUKHU.

CrenyeT OTMETHUTB, UTO B HACTOSIIEE BPEMS 3aLIUTy OT MHOTMX HETATUBHBIX
(GakTopoB, BBI3BIBAIOIIMX  BO3rOpaHUE B  JJIEKTPUUECKUX  CETAX, BMeECTe
¢ npumenenueM AB u YT, oTyactu peniaroT opraHu3alluOHHBIMUA MEPOTIPUATHUSIMH,
MIPOU3BOAMMBIMY HA 3TAIE MPOCKTUPOBAHUS IEKTPUUECKUX CETEU, TPU UX MOHTAKE
U TIPH SKCIuTyaTanuu. Mcrnonb3yroTest Takue Mephbl, Kak 3a3eMIJICHUE, YKIaiKa Kades
B KOopoOa, YBEIMYEHUE PACCTOSHUS MEXKIY [MPOBOJHUKAMH, TPUMEHEHHE
CHEUHUATBHBIX COCIUHUTEIBHBIX YCTPOUCTB (KJIEMMHBIX KOPOOOK W 1ip.) U T.A. s
3alIUTBl OT MEPErpy30K IPOU3BOIAT IPABWIBHBIA pPACUET DSJIEKTPUUECKUX CETEU
Y HArPy3KH.

Opnaxo AB u YT u3HauanbHO HE ObUTM MpeIHA3HAYEHBI ISl PacliO3HABAHUS
VCKPEHUS U OTKJIFOYEHHUS LEU B CIydae ero nospieHus. MickpeHne He pacrio3HaeTcCst
AB wm YT, NOCKONBKY MPU UCKPEHUU HE MPOUCXOJUT HU YBEIMYEHUE CPEIHETO
3HAYEHUs TOKA B LEIH, HU €r0 yTeUKa Ha 3€MIIIO.

IIpr mnocienoBaTebHOM HMCKPEHUM IIOJHOE COINPOTUBICHHE  «IUIOXOTO
KOHTAKTa» YMEHBIIAET TOK HArpy3Ku U JAECP>KUT ITOT TOK HUXKE MOPOTa OTKIIOUCHUS
AB. COOTBETCTBEHHO, 3TH CPEACTBA 3AIUUTHI OT HETaTUBHOI'O JIEUCTBUS BBICOKOTO
3HauYeHMUs] TOKa He cpabaTbiBatoT. [lpu mapamiensHOM HUCKpeHUH Mexay (azoit
U HEUTpaIbHBIM IPOBOJOM TOK OIPAHUYEH IIOJHBIM COINPOTUBICHUEM LIENHU
u cpabateiBanue AB u Y/I[T 3aBUCHT OT CTEeNEHU HCKPEHUS, OJHAKO B MOJTHOU MEpe
HE rapaHTUPYeTCs.

COOTBETCTBEHHO, PEIICHHUE 3aJa4M PACIIO3HABAHUS MCKPEHHUS U OOeCreUeHHUsI
3alUTHl OT TOKAPOB, BBI3BAHHBIX HCKPEHHEM, JOJDKHO OOECIeuYMBATHCS HOBBIM
TUIIOM YCTPOMCTB, (PYHKIIMOHAIBHO M TEXHUYECKH OPUEHTUPOBAHHBIMH HAa TaKYIO
3amauy. Takum ycrporictBom siBisiercst Y 3/111.

V3AII 3amuniaer 3JIeKTPUYECKYH0 CETh OT I0XKapOONACHOro MPOSIBICHUS
JyTOBOT'O MIPO00s (MCKPEHUS).

Eme oaHum  QakropoM, KOTOpBII MOXET MPUBECTH K  MOXKapy
OT DJIEKTPOYCTAHOBOK, SIBJISIOTCS KOJIEOAHUs HANpPSIKEHUS DJIEKTPUUYECKON CEeTH.
[Iprdem, OMaCHOCTh MOXET HECTU KaK ITOBBIIICHHOE HANIPSYKEHUE, TAK U IIOHUKEHUE
HaNpPSIKCHUS.

AB, YAT, Y3AII He 3amuIaroT 3JeKTPUIECKYIO CETh OT OMACHBIX KOJIeOaHUH

HaIpsOKEHUs ceTU. DTy 3aaa4dy BeinonHser Y311
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V311 3amuiaeT 3JeKTPUUECKYI0 CeTh OT KOJeOaHWW HAmpsDKEHUs, KOTOphIE

MOTYT MPUBECTH K BBIXOJLY U3 CTPOS AICKTPONPUOOPOB U UX BO3TOPAHHUIO.

q)yHKIII/IOHaJ'IbeIe BO3MOKHOCTH anmapartToB 3alUTBI 3JICKTPHYCCKHX

ceTenl.

Tabmauma 2

(DYHKLII/IOHaJ'IBHI)Ie BO3MOKHOCTH aIlapaToB 3allIUThI JICKTPUICCKUX ceTen

Annapar 3a1MThI

Yerpoiicrso YcrpoiictBo
ABapuiiHbIii . YCTpoiicTBO 3aMTHI | 3aIMUTHI OT P
PO ABTOMATHYECKHIt 3aIIUTHI OT
P auddepeHnuaIbLHOTO JAYroBOro
BBIK/II0YaTe b (AB) nepeHanpsKeHus
Toka (YAT) npoodost (V31
(Y3AII)
He
Kopotkoe OobecneunBaer He oGecneunBaer He o6ecnieunBaet
3aMBIKaHUE 3aIMT 3aIuT obecrieumBacT 3aIUT
y Y 3aIIUTy Y
He
OobecneunBaer He oGecneunBaer He o6ecnieunBaet
[Teperpy3ka SamT — obecrnieunBaeT —
y Y 3alIATy Y
He
He oGecnieunBaer OO6ecneunBaer He oGecnieunBaer
VYTeuka Toka — SammT o0ecrnieunBaeT —
Y y 3aIUTy y
JyroBoii
npoOoi He oGecnieunBaer He oGecnieunBaer OoecneunBae | He obecnieunBaet
mocjenoBare 3aIlUTy 3aIUTy T 3alIATY 3aIUTy
JIbHBIN
He B nosiHOM Mepe
JlyroBoii o0ecreyrBaeT 3alluTy.
npo0oit MosxeT cpaboTaTh He oGecneunBaer O6ecneunBae | He oOecnieunBaer
napauIeIbHBI CJIMIIIKOM TI03/THO 3aIUTy T 3alIUTY 3aIUTy
71 (TIpu OrpaHUYEHHOM
toke K3)
He B nonnoii mepe He B nonnoit mepe
o oOecrieunBaeT 3aIIuTy. oOecrieunBaeT
Jyrosoiu
10060i Mosxer cpaboTath 3aIIUTYy. OoecneunBae | He obecnieunBaer
Hap3€MJIIO CJIMTIIIKOM TI03/THO Mosxet He cpaboTaTh T 3alIATY 3aIUTy
(pu orpaHUYEHHOM (Ipu UMITYIBCHOM
toke K3) XapaKTepe UCKPEHUs)
He
[Tepenass He oGecmieunBaer He oOecrmieunBaer O0ecnieyuBaer
HATPSDKEHUS 3aIuT 3aIUT obecnetnacT 3aIIUT
P y y 3ammTy y

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

QJICKTPHUICCKYIO CETh OT BCCX BO3MOKHBIX aBapHﬁHBIX PEKNMOB. I[J'I?I oOecrneyeHus
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MaKCUMaJIbHOW 3alIUThl DJIEKTPUYECKOW CETH IIeIeCO00pa3HO  HCTOIb30BaTh
anmaparbl  3alluThl, paboTaromue Ha OOHApyKEHHWE pa3HbIX TMPU3HAKOB
HEUCTIPABHOCTH JICKTPUUECKON CETH.

[Tpumenenue Y311 u Y3II He oTMeHsIeT HEOOXOAMMOCTH UCTIOJIb30BaHus AB
u YT.

Takum o00pa3om, eciu PacCMOTPETh BapUAHT MCIOJb30BaHUS BCEX BHUIOB
3aIUATHI SJIEKTPUIECKON CETH OTIECTBHBIMHU YCTPONUCTBAMH (BBITIOJHSIOIIMME TOJHKO
0JHY (YHKIIMIO), TO HEOOXOJUMO YCTAaHOBHUThH YETHIPE pPA3HBIX ammapara 3alluThl:
AB, YT, Y311, Y3II.

B Hacrosimiee Bpemsi pacripocTpaHeHbl KOMOMHUPOBAHHBIE almapaThl 3alTUThI,
KOTOpble OOBEIUHSIOT B OJIHOM KOPIYyCE HECKOJbKO YyCTpoiicTB. Hampumep,
nudepeHranbHble aBTOMAThI, KOTOPhIe OOBEAMHSIOT (DPYHKIMU aBTOMAaTUYECKOTO
BBIKJIIOYATEIS U YCTPONCTBA 3aIlUTHI nuddepeHnanTbHOro TOKA.
KoMmOuHMpOBaHHBIE YCTPOMCTBA TO3BOJSIOT ONTUMU3UPOBATH W YNPOCTHUTH
MIPOCKTUPOBAHUE U MOHTAX AJICKTPUUECKHUX IIUTKOB.

TepMOUHIAMKATOPDI

Onnoit u3 Hauboee pacpoOCTPAHEHHBIX MIPUYHH MOYKapOB
OT DJJIEKTPOYCTAHOBOK SABJISIETCA MEPETPEB KOHTAKTHBIX COCAWHEHUN W JPYTUX
aneMeHTOB. IlokapoomacHble  peXUMBl  BO3HMKAKOT  BCIEACTBUE  OOJIBIIOIO
MIEPEXOTHOTO COMPOTHUBIICHHUS, & TAKKE MEPETPY30K.

TepMOMHAMKATOPHBIE MaTEpPUANIBl NPEAHA3HAYCHBI JJII BU3YaJIbHOTO WU
doTorpaduyeckoro KOHTPOJIS U HU3MEPEHHs] TEMIIepaTyphbl, T.€. PE3yIbTaThl
VU3MEPEHUN MOYKHO MPEJICTABUTH B BU3yAITU3UPOBAHHOM BHJIE.

[Ipy [goCTMXEHHM MaKCUMaJIbHOM TEMIEPATYpPbl TEPMOUHAUKATOPHBIN
MaTepHua pacIuIaBIsIeTCs] 1 HEOOPATUMO MEHSIET CBOM IIBET.

TepMouHIUKATOPBI MOKHO HCIIOJIB30BaTh KaK JIOKa3aTelbCTBO  (pakTa
JOCTHXKEHUSA ONPEACICHHOW MAaKCHMalbHOM TEMIIEPATYpPBI, T.K. PE3YJIbTAThI
U3MEPEHHUsI SIBISIOTCA HEOOPATUMBIMHU.

Meton uW3MepeHMsT TeMmeparypbl € MHOMOLIBKD  TEPMOWHIMKATOPHBIX
MaTE€pUaJIOB OTJIWYACTCS MPOCTOTOM, IKOHOMHUYHOCTBIO, MAJIOM TPYAOEMKOCTHIO,
BO3MOKHOCTBIO OMEPATHUBHOTO TOJYYEHHUS JOCTATOYHO TIOJHOW HWHGOpMAIIH
0 TEIUIOBOM PEKHUME 3JIEMEHTOB JIEKTPOOOOPYI0BAHUS.

TepMOMHAMKATOPHI MMEIOT HECKOJIBKO WCIOJHEHUW: TEPMOHWHIUKATOPHBIE
HAKJIEKA U TEPMOUHIUKATOPHBIE KPACKH.
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KoHnTpacTHOCTh 1IBETOBOTO mepexojia oOecrnedyrBaeT JIErKOe paclo3HAaBaHUE
aBapHUIHOIO NIEPETPEBA.

TepMOUHIUKATOPBl COXPAHSIOT CBOM LBET M MAapKUPOBKY Ha MPOTSIKEHUHU
BCETO CPOKa CITY>KOBI.

TepMouMHAUKATOPHBIE  HAKJICHKHM  OPEIACTABISIIOT  COOOM  TMOMJIONKKY
Ha CAMOKIJIESIIEWCS OCHOBE C HAHECEHHBIM TEPMOMHAMKATOPHBIM ITOKPBITHEM.
MartepuanaoM MOANIOKKH MOTYT ObITh Oymara, (oibpra WM MOJIMMeEpHas IUICHKA.
JUIsl mpeloXpaHeHHUs TEPMOMHIMKATOPHOIO IOKPBITUS OT BHEIIHHUX BO3JIECHCTBHU
ITIOBEPXHOCTb M3/EJIHs OKPBIBAIOT 3aIIUTHOM IIJIEHKOM.

ITpu nocTmxeHUM 3aJaHHOM TeMIEpaTypbl MHIUKATOP HEOOPAaTHMO MEHSET
CBOM LIBET.

TepMouHIUKATOPHBIE HAKIEHKN MOTYT OBITh Pa3jIMYHOTO pazMepa U (OpMbl,
B 3aBHCHMOCTH OT 3a/laydl MMEThb Pa3HbI MOPOT cpadaThiBaHUSl, IMETh HECKOJIBKO
TEPMOYYBCTBUTEIBHBIX METOK C PA3HBIM IIPEIEIOM CpaOaThIBaHMUSL.

TepMouHAUKATOPHBIE HAKIEHKNA MOTYT OBITh OJJHOTIO3ULIMOHHBIMH, T.€. UMEIOT
OJlHY WHJUKALMOHHYIO METKY M MHOIONO3MIIMOHHBIMH — HMEIOIINE HECKOJIBKO

HHINKAIIUOHHBIX MCTOK, HACTPOCHHBIX HA PA3HBLIC TCMIICPATYPHhI.

Ao
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Pucynok 13. [Ipumepsl TEPMOUHIMKATOPHBIX HAKIIEEK PA3JIMYHBIX TPOU3BOAUTEINEH

[IpumMeHeHe OJHOMO3UIIMOHHBIX TEPMOWHAMKATOPHBIX HAKJIEEK IO3BOJISET
KOHTPOJIMPOBATh MAKCUMAJIbHYIO TEMIIEPaTypy Ha 3JIEMEHTE 3JIEKTPOOOOPYIOBAHMS.
[IppuMeHEHnE MHOTOINO3UIMOHHBIX TEPMOMHIMKATOPHBIX HAKJIEEK IO3BOJISIET
ONPENCIIATh TEMIIEPATYPY AIIEMEHTA AIEKTPOOOOPYIOBAHUS KakK
cpenHeapudMeTHueckoe MEXIy MOCIIeTHEH METKON, M3MEHHUBIIIEH I[BET, U MEPBON —

HE U3MEHUBIIIEMH.
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TepMOMHAUKATOPHBIE KPACKHU, B OTIMYME OT TEPMOUHAUKATOPHBIX HAKIIEEK,
MOXHO HAHECTHM Ha IMOBEPXHOCTH WJM 3JIEMEHThl 3JIEKTPOOOOpYI0BaHUS,
HEIOCTYIHbIE  JUII YCTAHOBKM TEPMOMHIMKATOPHBIX  HAKIJIEEK, HaIpUMeEp,
OpU  CIOXXHOW KOH(Urypaluu WM OTPaHMUYEHHOM NPOCTPAHCTBE BHYTPH
JNEKTPUYECKUX  IUTKOB. Kpackm  MOXHO  HaHeCTM  Ha  ITIOBEPXHOCTb
KOHTPOJIMPYEMOI'O 3JIeMEHTa 00Jiee TOHKHM CJIOEM, B pe3yJibTaTe YEero BO3pPacTaeT

CKOpPOCTH Cpa6aTI>IBaHI/I}I.

Pucynox 14. [Ipumep uCOTHEHUS TEPMOUHIUKATOPHBIX KPACOK

TepMOUHUIUKATOPBl TMPUMEHSIIOTCA JUIsI  KOHTPOJS TEIUIOBOTO  pexuMa
AJIEMEHTOB 3JIEKTPOYCTAHOBOK.

TepMoUHIUKATOPBl MPUMEHSIIOTCA Il OOHAapy>KEHHMsI M  pPErucTpanuu
MIEPErPEBOB BJIEMEHTOB 3JIEKTPOOOOPYIOBAHUS WIH SJIEKTPONPOBOAKU, B TEPBYIO
ouepeib, BOJIM3H JEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COCTUHEHUN.

TepMouHAUKATOPHI HE TPEOYIOT CHEIMATIBHOTO TEXHUYECKOTO 00CTYKUBAHUSI.

3amuTe MOANEXKAT  DIEMEHTBHl  BJIEKTPOOOOPYAOBAaHMSA, HJIS  KOTOPBIX
HOPMAaTUBHO-TEXHUYECKUMH JTOKYMEHTAMHU yCTaHOBJICHBI HAHOOJIBIIUE TOMYCTUMBIE
TEMIIEpAaTypbl HarpeBa, a TaKXe OJJIEMEHThl JJIEKTPOOOOpYIOBaHUS, MEPETPEB
KOTOPBIX MOXET MPUBECTH K aBApUU WJIM BO3TOPaHHUIO (HE3aBHUCHMO OT HaJIU4YMsA

TpeOOBaHUI HOPMATHBHBIX IOKYMEHTOB).
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TepMouHAUKATOPHI ~ HAHOCAT  HA  JJIEMEHTHl  BJIEKTPOOOOPYIOBAHMS,

MOAJICIKAINMEC KOHTPOJIIO TCIIJIOBOT'O COCTOSAHUA.

Pucynox 15. [IpumMep rcnonb30BaHus TEPMOMHANKATOPHBIX HAKIIEEK JJIST KOHTPOJIS
TEeMIIepaTypbl KOHTAKTHBIX COEAMHEHUN

[Topor cpabarbiBaHUsI TEPMOUHAMKATOPOB BBIOUPAETCS UCXOIsI U3 TpeOOBaHUM
HOPMAaTUBHO  TEXHUYECKOW  JOKYMEHTallMd I  KOHKPETHOTO  3JEMEHTa
AIEKTPOOOOPYIOBAHUSI, TEXHHUYECKHUX XApaKTEPUCTHUK ©  PEKUMOB  PaOOTHI
AIEKTPOOOOPYIOBAHHSI.

Tak KaK TEPMOWHIUKATOPHI HE SIBISIOTCS BOCCTAHABIMBACMBIMU W3JIEITHSIMHU,
MocJie pEerucTpalyl WMHU TeperpeBa CpadOTaBIIME TEPMOMHIUKATOPHI IMOJIEKAT
3aMeHEe Ha HOBEIC.

HeoOxoammo KOHTpOIUPOBATH CPOK MCIOJIB30BAHUS TEPMOWHINKATOPOB.
[Ipu ucTedeHnn Cpoka HCIOIH30BAHUS, TEPMOWHAUKATOPHI HEOOXOIMMO 3aMEHHTH
Ha HoBbI€. [locie 3aMeHbI cenaTh OTMETKY B KypHAJIE.

TepMouHaMKATOPHI SIBIISTFOTCSI HEBOCCTAHABIMBAEMbIMH "
HEPEMOHTOIIPUTOAHBIMK  W3AeausIMU  (TMokpeiTusiMu).  I[lpu  cpabarbiBaHuU
TEPMOMHINKATOPA, €T0 CIICAYeT YIAIUTh U 3aMEHUThH HAa HOBOE u3nenue (IOKPBITHE).
OxparmBanue TEPMOUHINKATOPHBIX METOK B PE3yJIbTaTe BO3ICUCTBUS TEMIIEPATYPHI

HEoOpaTuMo.

TepMocucreMbl
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TepmocucTeMbl peHA3HAYEHBI JI1 PAHHETO aBTOMAaTHYECKOTO OOHApyKEHUS
MOXKApOOMAaCHBIX CHUTyallud, BO3HUKAIONIMX BCJIEACTBUE IEpErpeBa 3JIEMEHTOB
AIEKTPOYCTAHOBOK: KOHTAKTHBIX COCIWHEHUMN, TPOBOJIOB, Kabeneu (B T.4. KOHIICBOM
apMaTypel) M IIUH, JJCKTPUYECKUX alllapaToB, BBOJHBIX PACIPEICTUTEIbHBIX
mKaoB, IMUTOB C 3IEKTPOOOOPYIAOBAaHUEM, WHOTO IJIEKTPOOOOPYIOBAHUS
M HX DOJEMEHTOB, TI/I€ BO3MOXHO TPEBBIICHUE TEMIEpPaTypbl 000pPYIOBaHUS
B HELITATHOM peXUME padOThl WU MPHU MOSBIECHUHU JedeKTa.

CucteMpl OCYIIECTBIISIIOT HETPEPBIBHBI KOHTPOJIh TEMIIEPATyphl HAarpeBa C
CUTHAJIM3AITMEN O TIPEBBINICHUN YCTAaHOBJICHHBIX ITOPOTOB U Mepeaadeii nHpOopMaIiu
Ha IMyJIBT IIEHTPAJIM30BAaHHOTO HAOIIOJCHUS, T/Ie OCYIIECTBIISCTCS MMPUEM TPEBOKHBIX
M3BEIIEeHUM 00 0OHApYKEHHBIX MEpPErpeBax ¢ JaT4YUKOB, OTOOpakeHue (MHIUKAIWS)
COCTOSIHMSI U PETUCTPALIUs COOBITHA.

Tepmocucremamu ~ MOTYT  OBITh ~ O0OOpPYZOBaHBI  DJIEKTPOYCTAHOBKH,
JUTSI KOTOPBIX HOPMATUBHBIMU JOKYMEHTaMHU yCTAHOBIICHBI HAUOOJBITIAS JOITYCTUMAS
TeMIeparypa Harpesa, a TaK¥kKe 3JIEMEHTBI AIIEKTPOOOOPYIOBAHUS
U DJEKTPONPOBOJKU, TEPErpeB KOTOPBHIX MOXKET TMPUBECTH K aBapuu WIH

BO3TOPAaHHUIO.

Pucynok 16. I[Ipumep cuctemsbl, COCTOSAIIEH U3 TEPMOAKTUBUPYEMOI
ra30BbIACIISIONICH HAKICHKN U CIEUaIN3UPOBAHHOTO Ta30BOr0 JIaTYUKA

B kauectBe yCTpOHCTB OOHapy»KEHHUs IPEBBILIEHHSI TEMIIEPATYpbl B Pa3HbIX
CUCTE€Max MOTYT BBICTYIIATh pa3jIMUHbIEC NaTdyuku. Hanmpumep, TepmMoakTUBUpYyEMBIE
ra3oBBIICISAIONIME HAKJIEHKH, @PU HArpeBaHMM KOTOPBIX JI0 OIPEIAEICHHON
TEMIIEPATYpPhl BBIACISIETCS CUTHAJIBHBINA a3, YJIaBIMBAEMBIN CHEUUAIN3UPOBAHHBIM

ra3oBbIM AATUYUMKOM, MNCPCAAIOINM CHUTHAJI O IICPCrpC€BC Ha KOHTPOJBbHO-IIPHUCMHOC
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YCTPOMCTBO; OECKOHTaKTHbIE HH(paKpacHble ITaTUUKHW; AATYUKU TEMIEpaTyphl,
yCTaHaBJIMBaEMbIE HEMOCPEJICTBEHHO Ha KOHTPOJIUPYEMbIN AIEMEHT

AIEKTPOOOOPYTOBAHHSI.

O
- o - CMEUWANU3UPOBAHHDIV KOHTPOJIbHO-NPUEMHOE
5 FA30BbIV JATHUK YCTPOUCTBO

1. Ob6epHUTe HaKNeKN BOKPY KOHTAKTOB
1 YCTaHOBWTE ra30Bbl AATUMK

!'mb- !ooo

70°C 100°C
3. BaBapunHOM cMTyauum Haknenka sbigenseT
2. Tpw HarpeBaHWN NHAVKATOPHble CUrHANbHbIV ra3, KOTOpbI GUKCUpPYeTCA
MEeTKn HeO6paTMMO U3MEHAKT uBeT AATYNKOM
[ar 1 [ar 2 [ar 3
l"azorenepupyromue [Ipu narpeBanuu Bbiiie S0 B aBapuiiHOM  cuTyauuu, Korja
HaKJIEHKH, pa3MelleHHble Ha — 90°C  uHIUKaTOpHBIE TEMIleparypa IOJHUMAETCA  BBIIIE
CUWJIOBBIX  KOHTaKTaX, a METKHU HeoOpatumo  100°C, HaKJICHKa BBIJICIISIET
TaKxe CMOHTHUPOBAHHBIA MEHSIOT CBOU LIBETA CUTHAJIbHBIN ras, KOTOPBIN
ra3oBBIi1 JIaTYUK B duKcupyercss Ta30BBIM  JaTYUKOM.
JIEKTPOIIUTKE JlaTuuk mepenaeT cUrHal TPEeBOTH U /

HWJIN OTKIHOYACT IIMTAaHUC

Pucynok 17. [lomaroBas cxema paOOThl CUCTEMbI HEIPEPHIBHOTO KOHTPOJIS
TEMITIEPATYPbl HA OCHOBE TEPMOAKTUBUPYEMON Ia30BbIICIAIOIICH HAKICHKU
Y CIIENUAIM3UPOBAHHOIO TA30BOT0 JAaTYMKA

Kpome Toro, TepMocucTeMbl MOKHO UCIIONIB30BaTh KAK CUCTEMbl MOHUTOPHHTA
HOKapHOM 0€30MaCHOCTH 3JIEKTPOYCTAHOBOK, 32 CUET PAHHET0 OOHAPYKEHHsI TOUEK
Ype3MEpHOro HarpeBa, 3aJ0JIr0 J0 Hayala TEPMUYECKOW ACCTPYKIHH HU3OJISIIHUU

B MCCTaxX YCTAHOBKH JaTYHUKOB.
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Pucynok 18. [Ipumep cuctemMbl MHOTOKaHAIBHOTO OECKOHTAKTHOTO
TEMIEPATYPHOTO KOHTPOJIS HA OCHOBE OECKOHTAKTHBIX TUPOMETPUUECKUX
JaTYMKOB

N"C-1000 | '
= &
=32 £ ,vw == o N

Pucynox 19. [IpuMep HHTEIIEKTYaIbHOW CUCTEMBI KOHTPOJIS TEMIIEPATYPBI
BBICOKOBOJIBTHBIX KaO€IbHBIX JIMHUI Ha OCHOBE paclpeesIeHHOTO
aTYuKa TeMIIEpaTypsl

Ten1oBU3HOHHAS TUATHOCTUKA

B ocHOBE TEIUIOBU3MOHHOM JMAarHOCTUKU JIEXKUT TEIJIOBOM  METOJ
HEPa3pyIIAIOIIEro KOHTPOJS, T.€. TEIUIOBU3HOHHBIE OOCIEIOBaHMUS C IIEJIbIO
BBISIBJICHHUSI TIOKapOOMACHBIX YYacTKOB M Y3JI0B B  3JEKTPOOOOPYIOBAHHUH
Y 3JIEKTPOIIPOBOJKE.

B kadecTBe TEXHMYECKOIO CpPEACTBA TEIUIOBU3MOHHOW JHATHOCTHUKU
MPUMEHSETCA TEILIOBU30P. TEIIOBU30P — 3TO ONTUKO-3JIEKTPOHHBIN U3MEPUTEIIbHBIN
npubop, padoraromuil B ”HGPaKpacHO 001aCTH IEKTPOMArHUTHOTO CIIEKTPA.
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Pucynox 20. [Ipumep npoBeeHus: TEMIOBU3MOHHOTO KOHTPOJIS dJIeKTpoIiKada

Kpatko MmeTon TEMIOBU3MOHHON JMArHOCTUKM MOXKapHOW 0e30MacHOCTH
AKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYAOBAHUS MOXHO OMHCATh CICAYIOIAM O00pa3oM.
Kaxnpiii 00beKT MMeEeT TeMmIeparypy, MpUYeM B pa3HbIX TOYKAX OHA pas3Hasl.
Kax npaBuiio, oTKJIIOHEHHE TEMIIEPATYPhl B Ty WIW UHYIO CTOPOHY CBUJIETEIHCTBYET
0 KaKOM-TO HEOJAHOPOJIHOCTH, Aedekre. TemnoBru3op Kak BUieOoKaMepa OXBaThIBAET
BCIO TTaHOpaMy OOBEKTa, BHIBOJIUT HA JKpaH U (PUKCHUPYET B MaMSTH BECh CIEKTP
€ro Temmeparyp, npeoopasys B TepMOrpaMmy, T.€. KAPTUHKY TeMIepaTyp, KOTopas
HAallOMWHAET HEeraTUB NBETHOW (Qororpadum, Tr7e KKIBIA OTTEHOK IIBETa
COOTBETCTBYET OMPEICICHHON TeMIIepaType.

HeocrmopumpiMu ~ mipeuMyIiecTBaMu  TEIUIOBU3HMOHHOTO  00CIIeIOBaHUS
ABJISIFOTCS: OOBEKTUBHOCTh M TOYHOCTh IOJy4YaeMbIX JIaHHBIX, 0€30MacHOCTh
(mpumensieTcsi  OECKOHTAKTHBIM  METON), He  TpeOyeTcs  OTKIIOYCHHUE
AIEKTPOOOOPYAOBaHUS U TTOATOTOBKH padoyero Mecta. OmHaKo, Jisg 00Jiee TOYHOTO
TEIJIOBOTO KOHTPOJIST HEoOXoauMa Harpy3ka Ha 3JIEKTPOOOOpYyIOBaHHS HE MEHeEe
70%, u He meHee 1 uaca pabotel. IIpu >TOM MeTOA BBICOKONPOU3BOIUTENEH,
K TOMY JK€ OH JaeT BO3MOXKHOCTh MPAKTHUYECKH MTHOBEHHO, «C TIEPBOTO B3TIISIAY,
yKazaTb MeECTO JedeKkTa, MpeaBapUTEIbHO ONPEIEIUTh CTENeHb AePEKTHOCTH.
Kpome »Toro wmerom oTimMyaeTrcs MPOCTOTON JOKYMEHTHPOBAaHUSA e()EKTOB
M BO3MOXHOCTBIO ompeneneHuss AedeKToB Ha paHHEH CTaaud pa3BUTHS.
OH TO3BOJNSET C JOCTATOYHOW CTEMEHBIO TOYHOCTH IUATHOCTUPOBATH COCTOSHHE
HE TOJIbKO OTKPBITBIX 3JIEMEHTOB 3JIEKTPOOOOPYAOBAHMS, TAKUX KAaK KOHTAKTHBIE
COCTMHEHUSI B DJIEKTPUUYECKUX IMUTKAX U BBOJHBIX IIUTAX, HO U COCTOSTHUE PO3ETOK
Y BBIKJIIOUYATENIEH, KOTOPBIE 3aKPBITHI KOPIYCAMHU, a TAKXKE IIEKTPUUECKUX MPOBOOK,
BBITIOJTHCHHBIX PA3JIMYHBIMU CIIOCO0aMHU.
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Pucynok 21. [Ipumep TepMorpaMMbl KOHTAKTHBIX COEMHEHUI C TEMIIEPATYPHOM
LIKAJION

CyThb TEIJIOBU3MOHHOM JUArHOCTUKHM 3aKIIOYAeTCsi B OECKOHTAKTHOM
pPETHCTpallid TEMIIEPATypHOTO TIOJS Ha TOBEPXHOCTH OOBEKTa H3MEPUTEITHLHOMN
amnmnaparypoil, MOCTPOCHUMHM M aHaJIu3€ TEpPMOrpaMM C HCHoJib30BaHueM OBM
Uil OOHApyXeHUsT W Kiaccudukanuu AePEeKTOB W NPHUHATHS pemieHus. Hamuume
nedekTa TpU TAaKOW JIMarHOCTHKE XapaKTEepPU3YeTCs aHOMAaJIbHBIM MOBBIIICHHEM
TEeMIIepaTyphl B A€(PEKTHON 30HE IO CPABHEHMIO C UCIPABHBIMU 00JIACTAMH.

YcnoBusi W TOPSIAOK  TPOBEAEHUSI  TEIUIOBU3HMOHHOW  TMArHOCTUKU
IKCIUTYaTUPYEMOTO  DJIEKTPOOOOPYIOBAHUS KWJIBIX U OOIIECTBEHHBIX 3IaHHM
YCTAaHABJIMBAIOT  METOAMYECKHE  pekoMmeHaanuu  [6]. OHuM  HampaBlieHbI
Ha TOPOPUIAKTUKY MOXKApHOW OE30MaCHOCTH  BJIEKTPOOOOPYAOBAHUS  SKHIIBIX
M OOILECTBEHHBIX 3/IaHUW U TMO3BOJISIIOT KOHTPOJUPOBATH M OLIEHUBATH COCTOSIHUE
MOKapHOW OE30MACHOCTH 3JEMEHTOB JIIEKTPOOOOPYIOBaHUS, KOTOpPHIE paHee He
MOTJIA OBITH OOCJIENOBaHbBI, TAKMX KAK: PO3ETKH, BBIKIIOUATETN WU DJICKTPUUECKHE
MIPOBOJIKM BBIMOJHEHHBIX PA3IUYHBIMH CIIOCOOAMH, YTO SIBJISIETCS aAKTyaJIbHBIM
MOMEHTOM B o0Oiactu  oOecriedeHus MOKapHOHM  O€30MaCHOCTH  KHWIIBIX

U OOIIIECTBEHHBIX 31aHUIA.
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Pucynok 22. [Ipumep oOHapyKeHHsI TOKapOOIIACHOTO pa3orpeBa O0ITOBOTO
KOHTaKTHOTO COETMHCHUS

C noMoOmIpl0 TEMJIOBU3MOHHON JIMATHOCTUKU BBISBISAIOTCS KOHKPETHBIE
nedeKTHpIe MecTa, TJe 3a4acTyl0 JOCTaTOYHO 3aTsHYTh, 3aYUCTUTh, 3aMEHHUTH
00JITOBOE COEIMHEHUE WU TTepepacipeieuTh Harpy3Kky U a1edexT OyaeT ycTpaHeH.

JlomyckaeTrcsi uCToJib30BaTh APYyTUe METOANKH TEIJIOBU3MOHHON TMArHOCTUKH,
ecnu 00JaCTh WX TMPUMEHEHUS COOTBETCTBYET OO0JIACTH TPUMEHEHHUS HACTOSIIUX
METOJANYECKUX PEKOMEHIALIHNM.

B kauecTBe KpuUTEpHEB OICHKH IOXApPHOM O€30MacHOCTH DJICKTPUUYECKUX
U3JIeIUA  MOXKET OBITh NPHUHATO 3HAYEHHUE TEMIIepaTyphl WM TPEBBIILICHUS
TEMIIEpATYyphl, YCTAHOBJIEHHOE B CTaHJApTaxX Ha KOHKpeTHoe u3aenue. Kpome toro,
KPUTEPUU OIICHKH TOKApHOW O€30MacHOCTH TP TEIUIOBU3MOHHOW IUArHOCTUKE
MIPUBEICHBI B METOIMYECKUX PEKOMEHAAMX [6].

JlnaraHoctuka d3JeKTpPOOOOPYAOBaHUS TEIJIOBHIM METOJOM HEpa3pylIaroIIero
KOHTpPOJIS (TETJIOBU3MOHHAS JUATHOCTHKA) JTOJDKHA MPOBOJUTHCS OpUraion He MEHee
2 yenoBek. Bee wieHbl Opuraabl JOJKHBI ObITh aTTECTOBAHBI MO TEMJIOBOMY METOIY
HEpa3pymaIIero KOHTPoJisa. X0oTs Obl OJUH PaOOTHHK JTOJDKEH OBITh aTTECTOBAH HE
HKe, yeM 1o 11 kBanupukammoHHOMY YPOBHIO 1O TETUIOBOMY KOHTPOJIIO B CHCTEME
Pocrexnanzopa.

Jnsg  npoBeneHWsT TEIUIOBU3MOHHOW JMArHOCTUKA MOTYT IIPUBIIEKATHCSA
CTOPDOHHHE OpraHHU3allui, AaKKPEIWTOBAHHBIE B YCTAHOBJIICHHOM IIOPSAJIKE Ha

TETUIOBOW METO HEPa3pyIIArOIIero KOHTPOJIS.
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