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BBenenue

Honsa 4yumcma moxapoB, npoumsomenmux B Poccuiickont  Depepanuu
OT DJIEKTPUYECKUX U3JICTIUN U YCTPOUCTB B 37]aHUSAX U COOPYKEHUAX, OT OOIIETro Yyncia
MOXKapoB B  3JIaHUAX MW  COOPYKEHHAX OCTaeTca CTaOWIbHO  BBICOKOU
u cocTaBisieT 6osee 34 %.

HauGomnbiee yucio moxapoB OT 3JIEKTPOOOOPYAOBAHUS €KETOHO TPOUCXOTUT
Ha 0oOBeKTax Xujoro cekropa. Mx mons cocrtaBisier mopsaka 74 % ot oOmiero
KOJIMYECTBA MOKAPOB IO 3JIEKTPOTEXHUYECKUM TPUUUHAM.

OcHoBHasi 4yacTh MOrHOIIMX JIIOJIEW Ha TMOXKapax OT 3JIEKTPOOOOPYAOBaHUS
MPUXOJUTCS Ha TOXKApbl B 3JaHUSIX M COOPYXEHHSIX Kujaoro cexkropa — 94,8%
OT 00Ilero yucia MOTMOMIMX HA TOXKapaX, BO3HUKIIMX MO 3JIEKTPOTEXHHUYECKUM
MPUYUHAM.

Cpean BHIOB OOBEKTOB >KHIIOTO CEKTOpa HAmOOJbIIEe KOJUYECTBO MOXKApOB
OT DBJEKTPOM3JIECIMA M YCTPOWCTB €XETOAHO MPOUCXOAWT B OJHOKBAPTHPHBIX
U MHOTOKBAPTUPHBIX JKUJBIX JoMax H cocraBiser okoio 43 % u 33 %
COOTBETCTBEHHO.

B 3paHusX W COOpy)KEHHSIX OOIIECTBEHHOI'O Ha3HAYEHMS JIOJsl TI0XKApOB
OT 3JIEKTPOOOOpYyIOBaHUSI cocTaBuyia Oosiee 52 % oOT oOlIero umucia MoXKapoB
Ha JaHHBIX 00BEKTAX.

Honst 4yucna mnoruOmux JoJed Ha MoXapax oOT 3JIEKTPooOOpyIOoBaHUs
B OOIIECTBEHHBIX 3maHMAX coctaBmia 19,0 % or o0mero ymucia MOruOmMMX Ha
No)kapax Ha JAHHBIX 00bEKTaXx.

Pacnipenenenus  3HaueHuWd — mokazaTeneil  OOCTAaHOBKM C  TOXapamu,
npousouienmuMu B Poccuiickoit @enepaunu B nepuog 2016-2021 romoB B KUIOM
CEKTOpPE M 3JIaHUSIX U COOPYKEHHUAX OOIIECTBEHHOTO HAa3HAYEHUSI, MCTOUHUKOM
BO3HUKHOBEHHUS KOTOPBIX SIBISIOCH  AJIEKTPOOOOpYydOBaHWE, IO CyOBEKTaM

Poccuiickoit @eaepanuu npeacTaBieHbl B Tadiumax 1 u 2.



Tab6auna 1
Pacnpenesienue 3HaueHH NOKa3aTe/ieid 00CTAHOBKH € IMOXKAPaMMU,
npousomenmnmu B Poccniickoin @exepanun B nepuon 2016-2021 rogos
B JKIJIOM CEKTOpPe, HCTOYHUKOM BO3HUKHOBEHHS KOTOPBIX SIBJIAJIOCH
3JIEKTPOo00Opya0BaHue, 0 cy0bekTam Poccuiickoii @enepanuu

Kon-Bo MMoru6a
Peiirin Cyobekt PD M0KapPOB Aoast | Peiirun Cyobexkt PD o Aoas
r o , % r J1oaei, , %
» &L qeJl.
1 MockoBckast 00J1acTh 16 861 7,63 1 MockoBckast 001acThb 740 6,71
2 Pecrrybmixa 8 304 3,75 2 Caep/utoBCKast 0071acTh 417 3,78
Bamkoprocran
3 YensiGurcKas 061acTh 6728 | 3,04 3 PecryGmmxa 382 | 346
Bamkoprocran
4 Upkyrckas obaacTb 6 599 2,98 4 Hpxkyrckast o0nactb 358 3,25
5 JlenuHTpaackas o0IacTh 6 456 2,92 5 Jlenmnrpacias 342 3,10
001aCTh
6 r. MockBa 6 047 2,73 6 KpacHosipckuii kpaii 342 3,10
7 KpacHostpekHit kpai 6017 | 2,72 7 HosocuGuperas 297 2,69
001aCTh
8 Kpachonapckuii kpait 5905 2,67 8 Hixeropoackas 275 2,49
001acTh
9 CBepaioBckas 00J1acTb 5 696 2,57 9 Yenabunckas 001acThb 272 2,47
10 Camapckast 0651acTh 5573 2,52 10 Pocrosckas o0mactb 256 2,32
11 Pecniyonuka TarapcTan 5400 2,44 11 Kpachonapckuii kpait 244 2,21
12 HosocuGuperas 5301 2,40 12 TromeHcKkas 00J1acTh 233 2,11
obnacThb
13 IIpumopckuii kpaii 5164 2,33 13 Iepmckuit kpait 232 2,10
14 Kemeposckas obactp - 4945 2,23 14 Kemeposckas o0sactp - 230 2,09
Ky3bacc Kyzbacc
15 Hixeroponcias 4823 | 2,18 15 Camapckasi 06/1acTb 221 2,00
001aCTh
16 AnTaiickuii kpait 4 587 2,07 16 Pecniyonuka TarapcTan 214 1,94
17 PocroBckas o0Omacts 4 329 1,96 17 CaparoBckas 00JacTh 204 1,85
18 XabapoBckuii Kpaii 3998 1,81 18 XabapoBckuii kpaii 200 1,81
Cpennee no
19 CaparoBckast 001acTb 3 864 1,75 cyobekTam 195,8
Ypaabsckoro ®O
20 Boponexckas obmacts 3819 1,73 19 Teepckas 00acTb 191 1,73
21 Tepnickait kpaii 3750 | 1,69 | 20 Bororpazcias 185 | 168
001acTh
22 Bomnrorpanckas 001acTb 3706 1,67 21 IMpumopckuii kpai 182 1,65
Cpennee no
23 OpenOyprckas 0051acth 3653 1,65 cy0beKTam 179,5
IIpuBoskckoro ®O
Cpennee mo cyobekTam N .
Vpaabekoro O 3632,3 22 Anraiickuii kpai 173 1,57




Moru6a
PeiiTun Koa-so Hoas | PeilTun o Hoasn
CyobexT P® MOKapoB Cyobexkt PD .
r o , % r JIK0Jei, , %
» el qell.
24 r. CankT-TlerepOypr 3623 1,64 23 Kuposckast 00nactb 173 1,57
Cpennee 1o
25 TroMmeHckast 0bnacTh 3459 1,56 cyobekTam 172,3
Cubupckoro ®O
Cpennee nmo cyobekram
Cubnpexkoro ®O 34246 24 Boponexckas o6macts 168 1,52
Cpennee o cyobekram
TpnBoskckoro PO 3397,2 25 OpenOyprckas 005acTh 161 1,46
26 Owmckas 001acThb 3130 1,41 26 Owmckas 001acThb 156 1,41
27 Xanmot-Manciickuit | 5000 | 38 | 97 . Mockea 151 | 1,37
aBT. okpyT - FOrpa
Cpennee 1o cy0obekTam Y amyprckas
HentpanbHoro ®O 2898,7 28 PecrryOnka 145 1,32
28 Bnanumupckas obnactb 2 687 1,21 29 ITensenckas o0acTe 142 1,29
Cpennee no cy0obekTam
Poccuiickoii 25949 30 Brnagumupckast o61acth 142 1,29
Denepauun
Cpennee mo
29 TBepckast obnacth 2418 1,09 cyobeKTam 138,4
HenTpansroro ®O
Cpennee o cyobekTam
I0xH0r0 ®O 2282,1 31 Kypranckas o6macTb 130 1,18
30 CTaBpomnoibCKUH Kpait 2194 0,99 32 ApXaHreibeKas 130 1,18
001aCTh
31 Kypranckas obnactb 2128 0,96 33 Bonorojackas o06xacTs 130 1,18
Cpennee nmo cyobekTam
32 HBaHoBcKas 00acTh 2126 0,96 Poccuiickoii 129,4
Degepauun
33 Tlen3enckas o0nacThb 2075 0,94 34 Hogropozckas obmacts 129 1,17
34 Kupogckas obmacts 2 057 0,93 35 TamOoBcKkast 00J1acThb 127 1,15
35 | Vissmosckas obmacts | 2046 | 092 | 36 Pecriybuka Caxa 122 | 111
(Axytus)
36 Y AMypTCKas 2012 | 0,91 37 3abaiikanbekuii kpail 121 1,10
PecrryOnuka
37 3abaiikabCKuii Kpaii 2 006 0,91 38 Pecniyonuka Bypsitus 121 1,10
Cpennee o cy0obekTam Yyamickas
CeBepo-3anagHoro 1922,6 39 yB 119 1,08
Pecriy6nmka - UyBamust
[0]0)
38 TamOoBcKas 00J1acThb 1918 0,87 40 r. CankT-TlerepOypr 118 1,07
39 Pecryomuica Caxa 1882 | 085 | 41 | Viesmosckasobmacts | 114 | 1,03
(Axytus)
40 JIuneuxas o0macTb 1807 0,82 42 Kasyxckas o6nacth 112 1,02
Cpennee 1o
41 Tynbckast oOnacts 1801 0,81 cyobexram FOxkHoro 110,8
DO
42 Amypckast 00J1acTh 1754 0,79 43 Psasaunckas o0Onactb 110 1,00
Cpennee no
43 Bpsiackas obmacts 1736 0,78 cyobexram CeBepo- 101,1

3anmagnoro ®O




IToru6a
PeiiTun Koa-so Hoas | PeilTun o Hoasn
CyobexT P® MOKapoB Cyobexkt PD .
r o , % r JIK0Jei, , %
> €. qeul.
Cpennee o cyobekTam
JlanbHEBOCTOYHOI O 17349 44 Tynbckas 001acTh 100 0,91
DO
44 Benroposckas 00yactb 1730 0,78 45 AcTpaxaHckas 007aCcTh 100 0,91
Cpennee no
45 ApxaHrenscKas 00J1acTb 1714 0,77 cybnexram 86,9
JlanbHEeBOCTOYHOI O
(0]0]
46 Pecniyonuka Kpbim 1714 0,77 46 JIunenxas ob6nacth 86 0,78
47 Pecniy6onuka Bypsitus 1702 0,77 47 Amypckast 001acTh 85 0,77
48 Mypmanckas obnacts | 1668 | 075 | 48 Xanrer-Mancujickuii 82 | 074
aBT. okpyr - FOrpa
49 Bonoroackas o6nacts 1664 0,75 49 benroposckas o6nacth 81 0,73
50 Hyamcxas Pecrrybmaia 1636 0,74 50 CTaBpomoNsCKUH Kpait 80 0,73
- UyBamus
51 Pssanckas obnacTb 1519 0,69 51 Kypckast obnacts 80 0,73
52 Spocnasckas obnactb 1491 0,67 52 Pecry6imuka MopnoBust 79 0,72
53 Kamyxckas 001acth 1472 0,67 53 HBanosckas o0acTh 78 0,71
54 AcTtpaxaHckas 00J1acTh 1468 0,66 54 BpsiHckas obnactb 77 0,70
55 Kypckast obnactsb 1435 0,65 55 Pecniy6nuka Kpeim 77 0,70
56 Tomckas o0nacTb 1422 0,64 56 Pecnyonuka Komu 74 0,67
57 Hogropozckas o6nacts 1414 0,64 57 OpioBckast 0071acTh 72 0,65
58 Pecry6nmuka MopnroBust 1362 0,62 58 Pecriy6nuka Kapenms 70 0,63
59 Pecniybnika Jlarectan 1330 0,60 59 TIckoBckast o01acThb 69 0,63
60 Pecnyonuka Kapenus 1307 0,59 60 SpocnaBckast 001acTh 69 0,63
61 CMolteHckas 00J1acThb 1305 0,59 61 Tomckas o0nacThb 67 0,61
62 PecnyOnmuka Xakacust 1226 0,55 62 CMolteHcKast 00J1acThb 63 0,57
63 IckoBckast 00acTh 1204 0,54 63 PecnyOnmuka Xakacus 60 0,54
64 Pecriy6nuka Komu 1149 0,52 64 Pecniy6muka Mapwuii On 52 0,47
65 Yeuenckas PecriyOimka 1103 0,50 65 Koctpomckas o6nacth 45 0,41
66 CaxanuHckas 001acTb 1088 0,49 66 CaxanuHckas 00J1acTh 43 0,39
67 OproBCKan 06IACTE 1051 | 047 | 7 | Avano-Hememuiasr. |, | (a7
OKpyT
68 PecyOmuka Mapwii O 1006 0,45 68 PecniyOnuka Jlarectan 31 0,28
69 | Koctpomckas obmacts | 954 | 043 | 69 Kanusunrpanckas 28 | 025
ob6nacTh
Cpennee mo cyobekTam
CeBepo-KaBka3sckoro 899,3 70 Kamuarckuii kpaii 27 0,24
DO
70 Kanununrpaackas 871 0,39 71 EBpelickas aBT. o5 0,23

obnacTh

o0nacTp




Pacnpenenenue 3Ha4eHNii MoKa3aTesieil 00CTAHOBKH C MOKapaMH,
npousomexmnmu B Poccuiickoiit @exepauuu B nepuon 2016-2021 ronos
B 3/1aHUSAX, COOPYKEeHUSIX 00IeCTBEHHOr 0 HA3HAYEHMUS,
HCTOYHUKOM BO3HHKHOBEHHUSI KOTOPBIX SAABJISVIOCH 3JIEKTP000OpYy/10BaHKE,
no cyobekram Poccuiickoii @egepannu

IToru6a
PeiiTun Koa-so Hoas | PeilTun o Hoasn
CyobexT P® MOKapoB Cyobexkt PD .
r o , % r JIK0Jei, , %
> €. qeul.
71 | Kedapmmo-bamapexas | g9 | o35 | 79 Pecry6imika Toisa 23 | 021
Pecrrybnka
E . Cpennee no
72 Amano IiiHeuKHH asT. 739 0,33 cyobextam CeBepo- 20,4
pyr Kaska3ckoro @O
73 PecniyOnuka TeiBa 569 0,26 73 MypmaHckast 001acTb 20 0,18
74 Kamyarckuii kpait 514 0,23 74 Maranasackas 00J1acThb 20 0,18
75 PecniyOnmuka Anmpirest 500 0,23 75 PecrryOnmuka Anraif 17 0,15
Kabapauao-
76 Epetickas aBT. 00macTs 495 0,22 76 bankapckas 16 0,15
PecrryOnka
77 Pecriybiinka Anrait 450 0,20 77 r. CeBacrornoJb 12 0,11
Pecriyonmuka CeBepHast
78 Ocernst - Ananus 435 0,20 78 PecriyOnmuka Anmpirest 10 0,09
79 Marazmaackas o0y1acThb 406 0,18 79 UyKOTCKHI aBT. OKPYT 10 0,09
80 r. CeBacroroib 367 0,17 80 Ueuenckas PecryOnmka 6 0,05
Pecniybmuka
81 Pecniy6nuka Uurymerus 283 0,13 81 Vinrymeras 5 0,05
82 Pecnyonuka KanMbrkus 268 0,12 82 Pecrybmika CepepHas 4 0,04
Ocetus - Anmanus
g3 | Kapauaeso-tepkecckas | 79 | 08 | 83 | Pecmybmuxa Kamwbicns | 2 0,02
Pecrybnka
84 Heneukwuii aBT. okpyr 79 0,04 84 Heneukuii aBT. OKpyr 2 0,02
o KapauaeBo-Uepkecckas
85 YyKOTCKHI aBT. OKPYT 75 0,03 85 Pecrybimia 1 0,01
Taoauna 2

Koa-Bo Toasn ITornoJio Toas

PeiiTunr CyobekT PO M0KAPOB, 0 > | PefiTuHr CyobekT P® JIIOIeH, %
ell. 0 qel. » 70
1 r. MockBa 1684 8,99 1 r. MockBa 12 14,12
2 MockoBcKkast 001acThb 896 4,78 2 MockoBckast 001acThb 10 11,76

3 r. CankT-TlerepOypr 728 3,89 3 Ipumopckuit kpaii 7 8,24

4 Kpachonapckuii kpait 599 3,20 4 r. CankT-TlerepOypr 5 5,88

5 Pecniy6nmuka barkoprocran 561 3,00 5 Hpkyrckas obnactb 5 5,88

6 KpacHosipckuii kpait 545 2,91 6 Owmckas o0nactb 5 5,88




Kou-Bo Toas IToru6.10 Toas
PeiiTunr CyobekT P® MOKAPOB, o > | PedTHHT Cy0bekT P® JIIo/1ei, o
el. ° geJl. » 70
7 HUpkyrckas 061acTb 545 2,91 7 AcTtpaxaHckas 0051acTh 4 4,71
8 [pumopckuii kpaii 520 2,78 8 Hmano-Herencui asr. 3 3,53
OKpyT
9 Yenabunckas 001acTh 509 2,72 9 Pecniy6nuka TeiBa 3 3,53
10 XabapoBckuii kpait 502 2,68 10 KpacHosipckuii kpaii 2 2,35
11 HoBocubupckas 061acTh 442 2,36 11 YensaouHCcKas 00J1acTh 2,35
12 Camapckas 00J1acTh 399 2,13 12 Horocubupckas 061acThb 2,35
13 PocroBckas obOmacts 367 1,96 13 PocroBckas o0macTb 2 2,35
14 Pecniyonuka Tarapctan 343 1,83 14 CaparoBckas 00s1acTh 2 2,35
15 XanTbl-Mancuickuii apr. 314 1,68 15 Hmxeropockas obnactb 2 2,35
oKpyT - FOrpa
Cpennee o cy0obekram
16 CaparoBckast 001acTb 309 1,65 Crupckoro ®O 1,8
17 Owmckas 001acTb 294 1,57 Cpennee no cyonekTam 1,6
HentpanbHoro ®O
18 Hmxeropopckast 061acTb 292 1,56 16 Pecniyomixa 1 1,18
Bamkoprocran
19 Kemeposckas obaacts, - 201 1,55 17 Xabaposckuit kpail 1 1,18
Kysbacc
20 Bourorpasckas o0mactb 283 1,51 18 Camapckas 0061acthb 1 1,18
Cpennee mo cyobekTam
Cubnpcikoro ®O 281,7 19 Bonrorpazckas o01acth 1 1,18
21 AnTaiickuii kpaii 270 1,44 20 Auntaiickuii kpait 1 1,18
22 Iepmckuit xpait 269 1,44 21 Iepmckuii xpait 1 1,18
Cpennee o cydobekTam 263.0 Cpennee o cyobekram 10
Ypaabckoro ®O ' Ypaabckoro ®O '

23 Boponexckas 061acTh 260 1,39 22 Boponexckas 001acTh 1 1,18
Cpeanee 1o cyobekram 254 2 Cpennee no cyobekram 10
HenTpanbaoro @O ' KO:xnoro @O '

24 TroMeHcKas 00J1acTh 242 1,29 Cpennee Hl;) ;)yﬁLeKTaM 1,0

25 Pecnryonmka Kpem 241 1,29 23 CBepamoBcKast 00J1acTh 1 1,18
Cpennee o cyobekram

TpuBoskcroro GO 230,3 24 Amypckas 00acTb 1 1,18

26 Pecniyonuka Caxa (SIkyTus) 228 1,22 25 Tepckast obnactb 1 1,18
Cpennee mo cyobekTam

101010 DO 222,6 26 Bomoronckas o0nactb 1 1,18

Cpennee no cyobekram P® 218,9 27 VYibsiHOBCKas 00J1acTh 1 1,18

27 CBepaoBckas 00J1acTh 216 1,15 28 Benroponckas obmacts 1 1,18

28 PecniyOnuka Jlarectan 211 1,13 29 TamOoBckast 00J1acTh 1 1,18

29 CTaBpOIoabCKHi Kpaii 210 1,12 30 Psaszanckas o6mactb 1 1,18

30 OpenOyprckas 0051acTh 207 1,11 31 Pecny6iinka Komu 1 1,18

31 3abaiikanbCKuil Kpan 190 1,01 32 Koctpomckast 00macTh 1 1,18
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Koa-Bo Toas IMoru6.o Toas
PeiiTunr CyobekT P® MOKAPOB, o > | PedTHHT Cy0bekT P® JIIo/1ei, o
el. ° geJl. » 70
Cpennee no cybnexram 186,4 33 r. CeBacTormoib 1 1,18
HJanbueBoctounoro ®O
32 ApxaHrenbckas 001acTb 185 0,99 34 Pecniyonmuka MHrymerus 1 1,18
) o Cpennee o cyobekram
33 SImano-Henerkuii aBT. OKpyr 182 0,97 JanbueBocrounoro dO 0,8
34 Tomckas ob6nacTb 180 0,96 Cpennee no cybnexram 0,6
CeBepo-3anagnoro ®O
Cpennee o cyobekTam
35 JlenuHrpanackas 001acTh 177 0,95 TpuBokcKoro DO 0,6
Cpennee o cyobekram
36 Amypckast 00macTs 171 0,91 CeBepo-KaBka3zckoro 0,1
D0
Cpeanee 1o cyobekram N N
Cenepo-3anaimoro GO 165,0 35 Kpacnogapckuit kpait 0 0
37 AcTtpaxaHckas 00J1acTh 159 0,85 36 Pecniy6iinka Tarapctan 0 0
38 Teepckan 061aCTS 154 082 | 37 | Xaurs-Manucuiickuii ag. 0 0
okpyT - FOrpa
Kemeposckas obnactb -
39 Pecniyonuka Bypsarus 154 0,82 38 Kys6ace 0 0
40 Kuposckast 06mactsb 153 0,82 39 TromeHcKas 00J1acTh 0 0
41 Y amyptckas PecryOnmka 152 0,81 40 Pecniyonmuka Kpeim 0 0
42 Bonoroackas o6i1acTs 147 0,79 41 Pecrybmuka Caxa 0 0
(Axyrus)
43 Bnagumupckas 001acth 147 0,79 42 Pecniyonuka Jlarectan 0 0
44 SIpocnagckas 00acTh 147 0,79 43 CrtaBpomnojabCKuil Kpait 0 0
45 MypmMaHckast 00671acTb 146 0,78 44 OpenOyprckas 0051acTh 0 0
46 Bpsiackas obnacts 139 0,74 45 3abaiikabCKUi Kpan 0 0
47 VibaHOBCKas 001acTh 138 0,74 46 ApxaHTenbcKast 00J1acTh 0 0
48 ITen3enckas o0acTe 135 0,72 47 Tomckas obinacTb 0 0
49 Benroponckas o6macts 134 0,72 48 JlenuHTpamckas 00IacTh 0 0
50 UYeuenckas Pecrrybmika 127 0,68 49 Kupogsckast o6nacts 0 0
51 CaxanuHckas 0051acth 124 0,66 50 Pecniyonuka Bypsitus 0 0
52 TamOoBcKas 00J1acThb 124 0,66 51 Y amyprckas PecryOnnka 0 0
53 Pssanckas o0iacTb 118 0,63 52 Biagumupckas o6macts 0 0
54 ‘lypamckas Pecniy6mika - 116 0,62 53 Mypmanckasi 001acTb 0 0
Yysamus
55 Tynbckas 001acTh 115 0,61 54 Spocnackas 001acTh 0 0
56 Kyprauckas o0nacTb 114 0,61 55 Bpsiackas o6macts 0 0
Cpenuee no cyor.exram 109,4 56 Ilen3enckast 00J1acTh 0 0
Cesepo-KaBkasckoro ®O
57 Pecniyonuka Kapenus 107 0,57 57 YeueHnckast PecrryOmmka 0 0
58 Pecny6nuka Xakacus 105 0,56 58 CaxanuHCcKas 00J1acTh 0 0
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Koa-Bo Toas IMoru6.o Toas
PeiiTunr CyobekT P® MOKAPOB, o > | PefiTuHT Cy0bekT P® JIIo/1ei, o
el. ° geJl. » 70
59 JIuneuxas o0macTb 103 0,55 59 Hlysamckas PecriyGmika - 0 0
Uysamus
60 Pecnyonvka Komu 101 0,54 60 Tynbckast 061acTh 0 0
61 OpJoBckast 0651acTh 98 0,52 61 Kypranckas o6nactb 0 0
62 Pecniy6niuka ThiBa 97 0,52 62 Pecniy6nuka Kapenus 0 0
63 CMoJieHcKast 00J1acThb 96 0,51 63 PecnyOnuka Xakacus 0 0
64 Kabapmumo-Banxapckas 96 0,51 64 JInnenkas o01acTb 0 0
PecnyOnuka
65 MBanoBckas o0nacTh 96 0,51 65 OpoBckas 0051acTh 0 0
66 Koctpomckast o6macth 96 0,51 66 CMoJieHcKas 00J1acThb 0 0
67 Kypexas o6nacts 94 050 | 67 | Kabapmmmo-baikapcias 0 0
PecnyOmika
68 Kanununrpanckast o0nactsb 92 0,49 68 MBanoBcKkas o6acTh 0 0
Pecriyonmuka CeBepHast
69 Ocerus - Aamns 80 0,43 69 Kypckas oGmactb 0 0
70 Pecniy6nuka Mapwuii On 76 0,41 70 Kamnunrpazcras 0 0
00J1aCTh
Pecniybnmka CeepHast
71 Kamyxckas 001acth 75 0,40 71 Oceris - Asams 0 0
72 Pecniy6iiuka MopioBust 74 0,40 72 Pecny6ninka Mapwuit On 0 0
73 r. CeBacroroisb 66 0,35 73 Kanyxckast 001acThb 0 0
74 Hogropozckas o6nacts 62 0,33 74 Pecniyonmka MopaoBust 0 0
75 Kamuarckuii kpait 58 0,31 75 Hogsroposckas o6macthb 0 0
76 IckoBckast 00macThb 54 0,29 76 Kamuarckuii kpaii 0 0
77 PecnyOnuka Anrait 48 0,26 77 IIckoBckas 001acThb 0 0
78 PecniyOnmuka Anmpirest 44 0,23 78 PecniyOnmka Anrait 0 0
79 Maranmanckast 061acTb 44 0,23 79 PecniyOmika Anpirest 0 0
80 EBpeiickas aBT. 00nactb 41 0,22 80 Marananckas 00J1acTb 0 0
81 Pecniy6nuka Unrymerus 31 0,17 81 Espeiickas aBT. o0nactb 0 0
82 Pecry6nmka Kanmbrkns 22 0,12 82 Pecrry6onuka Kanmbrknst 0 0
83 UyKOTCKHI aBT. OKpYyT 18 0,10 83 UyKOTCKHIA aBT. OKPYT 0 0
84 Henerkuit aBT. OKpyr 16 0,09 84 Henerkwuii aBT. OKpyr 0 0
85 KapauaeBo-Uepkecckas 11 0,06 85 KapauaeBo-YUepkecckas 0 0

Pecriybnuka

PecriyOnika

0OIIECTBEHHBIX

3JaHUH,

TCHACHIOUA IIO0 KOJHUYCCTBY

C YYETOM HMHTCHCHBHOI'O POCTAa SHCProOBOOPYKCHHOCTH HACCICHUSA, KWUJILIX U
QIICKTPOTCXHUYCCKUX»

M0XKapoB, OYEBHUJHO, COXPAHUTCA NPH CYIIECTBYIOLIEM IOJIOXKEHUH TMOXKapHOU

NPOQUIAKTUKY AJIEKTPOYCTAHOBOK.
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B Hacrosiiiee BpeMsi CIOXKWJIACh CHUTYallMsl, KOTJa 3JEKTPOOOOpyIOBaHUE IO
OOJbIIIeH YacTH HUKEM HE 0OCITY>KUBACTCSI U HE KOHTPOJIUPYETCSA C TOUKHU 3PEHUS €ro
NOKAPHOW  MNPOPUIAKTUKU. DJEKTPUKHM Ha  OOBEKTax 3aHUMAIOTCS  €ro
OOCTY)XKMBAaHHEM WJIA PEMOHTOM, KOTJa YTO-TO BBIXOJIWT W3 CTpos. B 3Toi CBs3M,
OJJHAM ¥3 OCHOBHBIX BOIIPOCOB SIBJSICTCSI OpraHU3alMs  CHUCTEMaTHYECKOMN
MPOQUIAKTUKY TIO’KAPOB OT DIEKTPOOOOPYIOBAHMS JKIIIBIX U OOIIECTBEHHBIX 37aHUHN
C MPUMEHEHHEM TEXHUYECKHUX CPEJICTB.

B cootrBercTBUM co crathel 4 TexHnueckoro peraaMeHTa TaMOKEHHOTO COr3a
«O  0e3omacHOCTH  HM3KOBOJBTHOTO oOopynoBanus» (TP TC 004/2011),
HU3KOBOJIbTHOE 00OpY/I0BaHUE JOKHO OBITh pa3padOTaHO M H3TOTOBJIEHO TaKUM
o0pa3om, 4TOOBI TIPH MPUMEHEHUH €T0 10 Ha3HAYEHUIO U BHITIOJIHEHUH TPeOOBaHMIA
K  MOHTaXy, OJKCIUTyaTanmuu  (MCIOJb30BAHUIO),  XPAaHCHHIO,  IIEPEBO3KE
(TpaHCTIOPTUPOBAHUIO) H TEXHUYECKOMY OOCTY)KMBAHHIO 3TO 00OpyJOBaHUE
o0ecrieynBano: OTCYTCTBHE HEIOMYCTHUMOIO pPUCKAa BO3HUKHOBEHHUS TMOBBIIIEHHBIX
TEeMIlepaTyp, AYrOBBIX pa3psAIOB WM HW3JIYYCHHH, KOTOphIE MOTYT IPHUBECTH
K TOSIBJICHUIO OMAacCHOCTEW, OTCYTCTBHE HEIOMYCTHUMOrO pUCKAa IMPHU NEeperpy3Kax,
aBapUIHBIX PEKUMAX M OTKAa3aX, BHI3BIBACMBIX BJIMSHUEM BHEITHUX W BHYTPEHHHX
BO3AeHCTBYoMX  (akTtopoB. Takxke B  JaHHOW  CTaTbe  OMNPEIEIEHO,
YTO HU3KOBOJHTHOE OOOPYIOBAHKE JTOJDKHO OBITH Pa3pabOTaHO U U3TOTOBJIEHO TAKUM
o0pa3oMm, YTOOBI OHO HE SBISJIOCH WCTOYHUKOM BO3HUKHOBEHHUS TOXKapa
B HOPMAJILHBIX U aBaAPUNHBIX YCIOBUSX PAOOTHI.

B  OonbpmmHCTBE  CciayyaeB, IOCJe€  MOHTaxa,  AJIEKTPOOOOpYIOBaHUE
HE TMOABEPraercss MNpOPUIAKTUYECKUM OCMOTpaM, TEXHHUYECKOMY KOHTPOJIIO,
OOCITYXUBAHMI0O U  PEMOHTHO-NPENYNPEIUTEIbHBIM  MeponpustusM.  OJHaKo
CO BPEMEHEM C HIM MPOUCXOIST OTPHUIIATEILHBIC U3MEHEHUS. Y XYAIICHUE COCTOSTHHS
AIEKTPOOOOPYAOBAaHUS  TPUBOAUT K  HEPAMOHAIHLHOMY  HMCIOJB30BAHHIO
AJIIEKTPUYECKON SHEPTrUU U TOBBIINICHUIO YPOBHS TOXKapHOW OMACHOCTH, a, 3HAUMWT,
TpeOyeT 3a HUM CUCTEMAaTU3UPOBAHHOTO HAOIIOACHHUS.

B cootBerctBun ¢ ®enepanbHbiM 3akoHOM OT 21 nekabps 1994 r. Ne 69-03
«O moxkapHOW 0e30macHOCTH», NPOPUIAKTUKA TOXKAPOB — COBOKYIHOCTH
MIPEBCHTUBHBIX MEp, HAMPABICHHBIX HA WUCKIIOUYCHHUE BO3MOKHOCTH BO3HHKHOBEHUS

MOXAapOB U OTPAaHUYECHUE UX TTOCIEIACTBUMN.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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[lox cucremoll MPOPUIAKTUKH TOKAPHOW OMNACHOCTH 3JIEKTPOOOOPYIOBaHUS
KUIbIX M OOIIECTBEHHBIX 3[IaHUW TOHUMAIOTCS PETYJSIPHBIC, BBIOIHSAEMbIE
o 3aIaHHOU IIporpaMme HaOIIOACHUS 3a DKCIUTYyaTUPYEMBIM
ANEKTPOOOOPYAOBAHUEM, MO3BOJISIOIINE ONPEAEIATh €ro (PaKTUYECKOE COCTOSHHUE,
MPOUCXOJAIIME B HEM TMPOLECChl M MPOTHO3UPOBATH HU3MEHEHHE COCTOSHUS
MoJi BIMSIHUEM paznu4HbIX (pakTopoB. Takme HaOMIOAEHUS HEOOXOIUMBI, B MEPBYIO
ouepeib, sl DIEKTPOOOOPYIOBAHMS OOBEKTOB C MACCOBBIM MPEObIBAHUEM JIFOJICH.

[ToxxapHass Ge30macHOCTh OOBEKTOB PA3IMYHOTO HAa3HAYEHUS B 3HAYUTEIILHOM
CTETIEHU OMNpPEIENACTCS COCTOSIHHEM OHKCIUTyaTHPYEeMOIro 3JeKTpooOOpyaOBaHUs
U DJIEKTPOYCTAHOBOK.

OCHOBHBIM  HampaBjiecHHEM B OOECHEUYEeHHUU TMOXapHOW  Oe30MacHOCTH
AKCILTYaTUPYEMOTO 3JEKTPOOOOPYHIOBAHMS  SIBISETCS MAKCUMAJIBHO BO3MOXKHOE
CHUKEHHE BEPOSITHOCTH BO3HUKHOBEHHS IOXapa OT DSJEKTPOYCTAHOBOK B IIEJIOM
U OT OTJEIbHBIX JJIEKTPUUECKUX U3ICTUN.

Tam, rae ecTb KOHTAKTHBIE COCAUHEHUS B JJIEKTPOCETSX, IPOLIECC OKUCICHUS
METAJUIMYECKUX TOBEPXHOCTEH DJIEKTPOKOHTAKTOB M  MOSBICHUS  JE(PEKTOB
HEnpepbIiBEH. be3 T0CTaToOuyHOM TEXHUYECKOM OCHAIEHHOCTH W MOATOTOBJIEHHOIO
nepcoHasia B OOJIBIIMHCTBE CIIy4aeB HEHCIPaBHOCTU 3JIEKTPOOOOPYIOBAaHUS MOXKHO
OOHApPYKUTh TOJIBKO MO XapaKTEPHOMY 3alaxy WM OOYrJIeHHON 3JIEKTPOU3OJISAILUHY,
YTO XapaKTEPHO JIJIsl aBapUUHBIX AEPEKTOB YK€ Ha MOXKapOONaCHOU CTaINH.

Bo3nukHoBeHUE Ne(PEKTOB 3JEKTPUUYECKUX LENeld U 3IeKTPooOOpyqoBaHUS —
ATO €CTECTBEHHBIN MPOIECC, K KOTOPOMY HEOOXOJUMO OBITh TOTOBBIMH U KOTOPOE
HEO0OXOJIMMO IPENYIPeXIaTh 3a0J1arOBPEMEHHO.

B Hacrosimiee BpeMms TMOABWINCh HOBBIE TEXHHYECKHE CpEICTBA,
MO3BOJISIIONINE BBIBECTU MPO(PUIAKTUKY TOXKAPOB OT 3JIEKTPOOOOPYIOBaHUS B
KUJIBIX
U OOIIECTBEHHBIX 3/IaHUAX HA HOBBIA YPOBEHb.

K o0cinyxuBaHuIO 3JIEKTPOYCTAHOBOK JIONYCKAIOTCS KBaJU(ULUHUPOBAHHBIC
CHEIUANIMCTBI, MMEIOIINE Tpynmy Mo 3iekTpooezonacHoct He Hmwke I,
MOATBEPKACHHYIO COOTBETCTBYIOIIUM YA0CTOBEPEHUEM.

OOcnenoBanue  3JIEKTPOYCTAHOBOK — JOJDKHO — MPOU3BOAUTHCS ~ COBMECTHO
C  KBWIM(DUIMPOBAHHBIM  MEPCOHAIOM  DJIEKTPOTEXHUYECKOTO  XO3SICTBa,

OTBETCTBEHHBIM 32 OOCITY>KMBAHHE JIEKTPOOOOPYAOBAHMS 3AHUS.
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1. Ob6aacTb npuMeHeHust

Hacrosiiune MeTtonuueckne peKOMEHAAIMU ONPEEsSoT OOUIMEe IMOJI0KEHUS
M0 OpraHu3aluv MPO(UIAKTUKH TOXKAPOB OT AJIEKTPOOOOPYAOBaHUS B KHUJIBIX
1 OOIIIECTBEHHBIX 3JaHUSAX C TPUMEHEHUEM TEXHUUYECKUX CPEJICTB.

Hacrosmue METOJIMYECKUE PEKOMEH 1Al [pEIHA3HAYCHBI
JUTSl WCIIOJIHUTEIIFHBIX OpraHoB CyObekToB Poccuiickoit ®denepamnuu, OpraHoB
MECTHOTO CaMOYIIPaBJICHUS, OPTaHHU3AIMN 10 peaan3aliy MOJHOMOYUNA B 00JIACTH
MOXKapHOW 0€30MacHOCTH, a TaKKe COOCTBEHHHKOB (apeHIaTOPOB) JKUJIBIX JTOMOB
(xBapTHp).

OCHOBHBIMM 3a/layaM{ HMCIOJHUTENbHBIX OpraHoB cyObekToB Poccuiickoi
denepanuu, OpraHoB MECTHOT'O CaMOYIIPaBJIEHUs, OpraHu3alum,
Mo MPOPUIAKTUKE IMOXKAPOB B KWIbE, SBISAIOTCS OOyYEHUE HACEICHUS MepaM
MOXKapHOM OEe30MacCHOCTH, OCHOBaM IMOXKapoOE30MacHOr0 IOBEJECHUS, a TaKkKe
nH()OPMUPOBAHUE HACETICHUS O MEpax MOXKapHOU 0€30MaCHOCTH.

Hacrosimue  meTonuuyeckue  peKOMEHJAIMU  MOTYT  OBITh  IMPUMEHEHBI
COOCTBEHHUKAMHU JIOMOB (KBapTHUp) M apeHIATOpaMH MOMEIIEHUN ISl MPOBEACHUS
CaMOCTOSITEJIbHOM TMEPBUYHOM OIICHKM COCTOSIHUSI TOXapHOM  0e30MacHOCTH
HKCILTYaTUPYEMOI0 JIEKTPOOOOPY10BaHMSL.

B nacrosdmmx MeTtoanyeckux peKOMEHIAUUsAX MO TEXHUYECKUMH CPEICTBAMU
NPOPHUIAKTUKH TIOKAPOB MOHUMAIOTCS almaparhl 3allUThl JICKTPUUYECKUX IIETICH,
TETUIOBU3UOHHAS TUArHOCTHKA, TEPMOUHAUKATOPHI U TEPMOCUCTEMBI.

Hacrosmue weTtonuueckue pEKOMEHIAMU HE SBISIOTCA PYKOBOACTBOM
[0 MPOEKTUPOBAHUIO JJIEKTPOYCTAHOBOK 3aHMMI M  MOHTaXy  almaparoB
AIEKTPUUYECKOMN 3aIUThI U IPYTUX TEXHUYECKUX CPEICTB.

[IpoexkTHpOBaHKE U MOHTAXK A3JIEKTPOYCTAHOBOK 34AHUK JOJDKEH IPOBOAUTHCS
B COOTBETCTBHHM C JICHUCTBYIOIIMMHU HOPMATUBHBIMU JOKYMEHTaMU.

Hacrosimue weroamyeckue peKOMEHAAUW HE SBISIOTCA HOPMATHUBHBIM

JOKYMCHTOM.
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2. OcHOBHbBIE YJIeKTPOTEXHUYECKHE MPUYHUHBI N0KAPOB
OT JIEKTPO000OPYI10BaAHUS

[loxxapHasi Ge30MacHOCTb OOBEKTOB PA3IMYHOTO HA3HAYEHUsS, B TOM YHUCIE
KUJIBIX W OOIICCTBCHHBIX 3MaHWA B 3HAYUTEIBHOW CTEIIECHU OIPEIesaeTCs
COCTOSIHUEM JIKCILTyaTUPYEMOT0 JIEKTPOOOOPYAOBAHUS U IEKTPOYCTAHOBOK.

3HaHUE TEXHUYCCKUX MPUYUH II0KAPOB OT DJIECKTPOYCTAHOBOK ITO3BOJISICT
oprann30BaTh d3QHEKTUBHYIO CUCTEMY MOKAPHO-MPOPUITAKTUYESCKIX MEPOIIPUSTUH.

K mpuyunaM mokapoB dJEKTPOTEXHUUECKOTO XapaKTepa OTHOCSITCS:

- KOPOTKOE 3aMBIKaHUE;

- Ieperpy3Ka IEKTPUIECKUX TIETIEH;

- 00JIBIIIOE TIEPEXOAHOE COMPOTUBIICHHE;

- ICKPCHUE;

- QIIEKTpUYECKas 1yra;

- IepeHaNPsHKEHHUE DJIEKTPUIECKOMN CETH.

Kpome Toro, HeoOX0uMO YYUTHIBATh, YTO MEPECHANPSIKEHUE IJIEKTPUUECKOU
ceTH, OOJIbIIIOE MEPEXOJAHOE COMPOTUBIICHUE U TEpEerpyska I MOXKET MPUBECTU
K KOPOTKOMY 3aMbIKaHWIO, BO3HUKHOBEHHWIO DJIEKTPUYECKOM Iyrd, U HAOOOPOT,
KOPOTKO€ 3aMbIKaHME€ MOXET TPUBECTH K TMeperpy3Ke dSIEKTPUUYECKON CETH,
K UCKPEHUIO, 00Pa30BaHUIO JIEKTPUUYECKOM JIyTH, K MEPEXOAy JIEKTPUUECKOTO TOKA
Ha METAUIMYECKHE 3a3EMJICHHBIE KOHCTPYKLIMH U T.A. [3].

To ectb, OmHM aBapuiHBIE PEXKUMBI, MOTYT TEPEXOIUTh B Jpyrue Ooiee

OINIACHBIC OTHOCHUTCIIbHO BOSMOXHOCTH BOZHUKHOBCHHS I1OKAPOB.

Kopomkoe 3amvikanue

Cpenn mnOpUYMH TOXKApPOB  AJIEKTPOTEXHHYECKOTO  XapakTepa KOpPOTKOE
3aMbIKAHHE SIBIISIETCSI CaMbIM PACIpPOCTPAHEHHBIM, XOTSI HEPEIKO OHO MOMKET OBITh
U CJICJICTBUEM KaKOW-JIMOO0 APYyroi aBapuiHON CUTYaIlMU B SJIEKTPUUECKOM IIEIH.

Koporkoe 3aMblkaHue B JJIEKTPUYECKHX LEMSIX MOXKET BO3HUKHYTH
B pe3yJibTaTe 3aMbIKaHUS MEXAY (Pa30BbIM W HYJIEBBIM MPOBOJHUKAMH, 3aMbIKAHUS
(ha30BOro MPOBOAHUKA Ha «3eMTIO» [3].

NHbIMM  ciOBaMU, KOPOTKOE 3aMBIKAHHE BO3HUKACT MPU COCIUHEHUU
AJIEKTPUYECKUX MPOBOJOB C HAPYIICHHON HM30JSALMUENH, CONPUKOCHOBEHUH MPOBOJIOB

C MCTANIMYCCKMMH 3a3€MJICHHBIMU KOHCTPYKOUSAMU SHaHHﬁ N COOpPYXKCHHMH,
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NOMaJlaHUM Ha OTrOJIEHHbIE MPOBOAA MOCTOPOHHUX METAUTMYECKHX MPEAMETOB,
npodoe OOYrJIeHHOW WJIM HApyIIEHHOW M30JSUMM TPOBOJOB U  JIPYTUX
AJIEKTPOYCTAHOBOYHBIX U3JICIIUM.

[Ipr KOPOTKOM 3aMBIKAHMH MTHOBEHHO MHOTOKPAaTHO YBEJTMYMBAETCS CHJIAa TOKA
B IIENH, MPOUCXOJUT 3HAUYMTEILHOE BBIAEJICHUE TEIUIa, 3HAYUTENIIbHO BO3pPAaCTaeT
TeMIepaTypa TOKONPOBOIAUIMX >KWJI, YTO HPUBOAMT K PACILIABICHUIO H30JSLUU
AJIEKTPUYECKUX TMPOBOJOB W Kabenell M e€ MociHeayroleMy BOCILIaMEHEHUIO.
KopoTkoe 3ambikaHue, Kak IPaBUJIO, COMPOBOXKIAECTCS XJIOMNKOM, pPAaCIUIaBICHUEM
MeTallyla MPOBOJHUKOB M BBIOPOCOM pacCKaJ€HHBIX YaCTUI[ M3 30HBI KOPOTKOTO
3aMBIKAHMS C MOCIEAYIOIINUM BOCIUIAMEHEHUEM OKPYKAIOIINUX IPEIMETOB.

Hanbonee pacmpocTpaHeHHbIE MNPUYMHBI, MO KOTOPHIM MOXET IMPOU30UTH
KOPOTKOE€ 3aMbIKaHUE B KBAPTUPE, JOME, OOIIECTBEHHBIX 3[JaHUSIX — 3TO MMOBPEKICHHE
U30JISIIU Y. [ToBpexenue U30JISIIIUU yarie BCETO POUCXOTUT
B MECTax, IJie MpoBoja neperudaroTcs. Takxke K MOBPEKICHUIO U3OJISALMU MOXKET
IPUBECTU MEPEKPYUMBAHUE IPOBOJAOB, CrUOaHHE MPOBOJOB MO OCTPBIM YIJIOM,
NOBPEXJIEHUE H30JSIIMM TPOBOJOB IMpPU MPOBEACHUM PEMOHTHBIX pabor [4].
M3onmsunio MOryT MOBPEAWTH TPbI3YHBl WM JOMAallHHE >KUBOTHBIE. Emie onHa
IPUYMHA KOPOTKUX 3aMbIKAHUN — MEPETPEB U, KaK CIEICTBUE, pa3pyLICHUE N30JIALIUH.

HcroyHnKaMy 3aKUraHus. TpU KOPOTKUX 3aMBIKAHUSIX MOTYT SIBJISTHCS
packajieHHble (TOpsAIlME€) YacTULbl W Kaluld MeTajula MpHU  pPacIUlaBICHUU
B aBapUIlHBIX pEXHUMaxX >KWJI TpoBOAOB (kKabened) WM TpU  pa3pylieHUU

AIEKTPONPUOOPOB.

Ilepezpyska snexkmpuueckux cemei

CoBpeMEHHBIE KBAPTHUPBI M JOMa HACBIIIEHBl MHOXECTBOM JJIEKTPHUYECKHUX
npubopoB. YacToli NpUYMHOW BO3HUKHOBEHMSI II0YKApOB SBISIETCS IEperpysKa
BJIEKTPOCETEM.

Ileperpy3koi Ha3pIBA€TCA TAKOE SBJIICHUE, TP KOTOPOM B JJIEKTPUYECKON CETU
BO3HMKAIOT TOKOBBIE HAIrPY3KH, MPEBBIIIAOIINE JUIUTEIBHO TONYCTUMBIE.

Haubomnee yacToil npuurHOM, BBI3bIBAIOLIEH NEPErPY3KY IIEKTPUUECKUX LIETei
B KUJIBIX U OOIIECTBEHHBIX 3/IaHUSX, SBISETCSA BKIOUYEHUE B AIEKTPUUECKYIO CETh HE
MPEIYCMOTPEHHBIX PAacyeToM MOILIHBIX MOTPEOUTENEH BJIEKTPOIHEPIHH  WIU
BKJIFOUEHHE B OJIHY PO3ETKY HECKOJIbKO OBITOBBIX MPUOOPOB OOJIBIION MOIIHOCTH

OHOBPEMEHHO.
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B pe3ynbTaTe mneperpy3ku MNpOBOJA HArpeBarOTCs, BBIAEISIETCS OOJbIIOE
KOJIMYECTBO TEILIA, MOTYT IJIABUTHCS KUJIbI MPOBOJIOB — 3TO MOKET CTaTh MPUUYHHOM

KOPOTKOI'O 3aMbIKaHHMSI, BOSHUKAIOT UCKPBI U KAK CIEACTBUE MOXKap [J].

Bonvwoe nepexoonoe conpomuenenue (nioxoit KOHmaxm)

Bonbioe mepexomHOE CONPOTHUBJICHHE — OTO CONPOTHBICHHE Y4YacTKa
JICKTPUYECKOM IICTH B MECTE COSTMHECHUS OTIEIBHBIX JIEMEHTOB (MECTa COSAMHCHHUS
MIPOBOJIOB, TOJICOCTUHEHHUS WX K AJICKTPONPHUEMHHKAM, KOHTAaKTHBIM 3JICMCHTAM W
T.I.) B KOTOPBIX, NMPH HEMPABUIBHOM HMX HWCIOJIHCHHWH, COIPOTHBIICHUE BBIIIEC IT0
CPaBHEHUIO C CONPOTHBIICHUEM JJICKTPUUYCSCKON IETH JI0 ATHX YYACTKOB U MOCIIE HUX
[3].

Hambonee gacto 60mbIime mepexoHble COMPOTUBIICHUS BO3HUKAIOT B MECTaxX
COCJAMHCHHS TIPOBOJIOB MEXKIy COOOW, KOTJa BMECTO MAiKH, CBapKH, OIMPECCOBKH
WM 32KUMOB IO OOJITHI MPUMEHSIOTCS CKPYTKH TIPOBOAOB (OCOOCHHO oOmacHa
CKpYTKa ITPOBOIOB C ATTOMUHUEBBIMHU U MEIHBIMU KHJIAMH ), B MECTaX IMOJIKIIFOUCHUS
NPOBOJIOB K ammaparaM 0e3  CIeNUalbHBIX 3aKMMOB M HaKOHCYHHKOB,
B BBIKJIFOYATENISX, IITENCEIbHBIX pazbeMax (pO3eTKaX, BUIIKAX) Ha KOHTAKTHBIX
9JIEMEHTaX MPU CHIYKCHHUH TPUJIAracMbIX JIJIsl BKIIFOUCHHUS YCHIIUH, HEJOBKIIIOUCHUS,
MOJITOPAaHUS U T.I., B MECTaXx KOHTAKTOB, BBHIMOJHCHHBIX C IMOMOIIBI0 Pe3bOOBBIX
COCAMHCHHUI B 3JICKTPOOOOPYIOBAaHUH, B KOTOPOM B IpoIiecce padOThI MPOU3OIILIO
ocnabJieHne KOHTaKTa.

HemocpencTBeHHBIM UCTOYHUKOM 3a)KHTAHUS B OTOM CIIy9ae MOTYT OBITh:
9JIEMEHTBI 3JIEKTPOYCTAHOBOK, HArpeThie JO BBICOKOM TEMIIEPATyphl TEILJIOM,
BBIJICJICHHBIM ~ JJICKTPUYCCKUM  TOKOM B MeCTe OOJBIIOr0  IEePEeXOJHOTO
CONMPOTHUBJICHUS,  DJCKTPUYECKHE  WCKPbl  WJIM  YaCTUIBl  PACIIABJICHHOTO
¥ HaKaJCHHOTO MeTayla, BO3HHKAIONIME B MECTE «IUIOXOT0» OSJIEKTPUUECKOTO
KOHTAKTa.

Kpome Toro, Gosbiioe mepexomaHOe COMPOTHUBICHHUE MOXKET OBITh MPHYUHOU

BO3HHKHOBCHHUS KOPOTKOI'O 3aMBbIKAHUA].

Hckpenue (0yz060it npoooir)

Uckpenne (mayroBoit 1mpo0Ooi) B dIEKTPOYCTaHOBKAX — OTO BecbMa
pacipoCTpaHEHHOE SIBJICHUE U MTPOUCXOUT KaK MPU HOPMAIbHOU paboTe OTAEIbHBIX
noTpeOuTeNield  AJIEKTPUUECKOW DHEPruu, 4Yalle BCEro MNPUOOPOB HMEIOIINX

KOHHCKTOPHBIﬁ OJICKTPOABUTATCIIb IIPHW HCIVIOTHOM IPUIICTAHMW K HUM HICTOK, TaK
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U B aBapUilHOM peXHUMe pPAOOThl 3JIEKTPONPUOOPOB, B MECTaX HEKAYECTBEHHOI'O
NPUCOCAUHEHUSI  TPOBOJOB K  TOTPEOMUTENSIM  DJIEKTPUYECKOM  SHEPIHH,
NP CONPUKOCHOBEHUU OTACIBHBIX YYAaCTKOB IIPOBOJOB MEXKIYy COOOM WU
C 3a3¢MJICHHBIMU KOHCTPYKIUSMH U T.A. [3].

[Ipy UCKpeHMHM TPOUCXOAUT O0Opa3oBaHUE MCTOYHUKOB  3a)KUTAHMS,
00JTIaatoINX dHEPruel U TeMrnepaTypou JOCTaTOYHBIX Ui BOCILIAMEHEHHSI MHOTHUX
rOpPIOYMX BEIIECTB U MATEPUAIIOB.

HckpoBoit pa3ps MOXKET 0Opa30BBIBATHCA NMPU H3JIOME KWJbl KaOems u3-3a
yCTaJOCTU METajyla, pa3pbiBa MPOBOJHUKA MPU YPE3MEPHOM PACTSHKEHHM Kadels,
aM00 MpU MOBPEKIEHUU >KUJIBI IOCTOPOHHUM IMPEAMETOM. B MOBpEeXAEHHON KUIIe
BO3HMKAeT MaJjblii 3a30p, MpoOMBaeMblii pabouuM HaANpPSHKEHHUEM, IMO3TOMY TOK
[0 TaKOMY KaOelqo MpoaoJDKaeT NpoTeKaTb, U OCTAETCs OJIM30K K HOMHHAJIbHOMY
3HA4YEHMIO. B 3a30pe BO3HUKAET TyroBOM pas3psi, CONPOBOKIAIOIINNCSI NHTEHCUBHBIM
BBIJICJICHUEM TEIUIa, YTO MPUBOJIUT K JAJIbHEHIIEMY pa3pyLICHHIO U30JISLUN Ka0ens u
€r0 BO3rOPaHUIO.

Inekmpuueckasn oyza

DnekTpudeckasi gyra oOpasyercsi B pe3yibTaTe YCTOMYMBOTO JIEKTPUUECKOTO
pa3psaa MeXIy ABYMS METATMYECKHUMHU 3JIEMEHTAMH S3JIEKTPUYECKOW YCTaHOBKH,
MMEIOIIMMHU Pa3HbI€ MOTEHINANBI. B 3JIeKTpUUecKoi ayre MporCXOAUT UHTEHCUBHAS
MOHU3AIMsl Ta30BOr0 MPOMEXKYTKa, IUIABJICHUE U TopeHue metawia. Kpome Toro,
MPOMCXOIUT WHTEHCUBHOE pa30OphI3TUBAHUE PACIUIABJIICHHBIX YaCTHUI[ METaJlia,
UMEIOIMMX OOJIBIION 3amac TEIJIOBOM JHEPrHH, KOTOphIE TOMaaas Ha TOpIoYne
Marepuaibl, MOTYT 3a)K€Ub HUX. OJEKTPUYECKas Jyra HMEET O4YE€Hb BBICOKYIO
temmneparypy (1500-4000 °C) u MOKET BOCIUIAMEHUTD MPAKTUYECKU JIFOOON rOprovmit
MaTrepHall, COIPUKACasICh C HUM HEMOCPECTBEHHO, a TAaK)Ke MOCPEACTBOM JIy4HUCTOM
TETJIOTHI.

VYcroiiumBass — dleKTpuUYeckas  Ayra  HMHOrJa  MOXKET  BO3HMKATh B
aneKTponpoBojax. [Ipu amekTpuueckoil Ayre mo HensM NpoTEKarT TOKH KOPOTKOrO
3aMmblkaHus. [1oaTOMy mpu 00pa3oBaHUU IESKTPUUECKON JYTU B aBApUHHOM pPEKUME
B DJIEKTPUYECKOM 1IeMM BO3HUKAIOT BTOpUYHBIE (TOOOYHBIC) SBICHUS, XapaKTEPHbIC
JUJIS1 KOPOTKOTO 3aMbIKaHus. B ciydasix, He MpeyCMOTPEHHBIX HOPMAJIbHBIM PEKHUMOM
AKCIUTyaTalluH 3JIEKTPOYCTAHOBOK, BOBHUKHOBEHHUE 3JIEKTPUUYECKOW TYTU Yalle BCETro

MIPOUCXOJUT MPU KOPOTKOM 3aMbIKaHUH [3].
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Ilepenanpsascenue 6 rnekmpuueckoi yenu

[lepenanpsokeHne MOXKET BO3HHMKATh: MPH KOPOTKHX 3aMBIKaHUX; TPHU
MOMAJaHNN «BBICOKOT0» HAIPSDKEHUS Ha HU3KOBOJBTHBIC CETH; MPU TPO30BBIX
pazpsiziax; dJIeKTPOMArHUTHON HHIYKIIUHU U JIP.

[To>kapHasi OMACHOCTH TEPEHANPSKCHHs, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBHH, MOXET TMPOSIBIATECA B  CIEAYIOLIEM: TIOBBILIEHUH BEPOSTHOCTH
BO3HUKHOBEHHUS KOPOTKOTO 3aMbIKaHMsI; YBEIMYCHHUH TOKOBOM HAarpy3kd Ha
OTHCNbHBIX y4YacTKaxX OJJIGKTPUYECKOM WEeNd ¢ BO3MOXKHOCTH BO3HHKHOBEHUS
Meperpy3Ku; TOBBIIICHUHU TEIJIOBBIJCICHHS B dJICKTPOHArPEBATEIbHBIX YCTPONUCTBAX;
MOBBIIICHUH BEPOITHOCTH BOSHUKHOBEHHSI aBAPUITHBIX PEKUMOB B 3JIEKTPOIPHOOpax
[3].

Henpasunvnasa IKcnayamayus, KOHCMPYKMUGHblE HEOOCMAMKU U
HeUCnpagHoCmu IJ1eKMpou3oenuil

[locxxapHast 0€30IIaCHOCTh  BJEKTPUYECKUX NpUOOpOB  HamlpaBlieHa Ha
obecrieueHue MPaKTUUECKON HEBO3MOKHOCTH 3arOpaHUsl, KaK CaMOro M3JeNnus, Tak U’
OKpy)Karollled ero cpeabl, YTO JODKHO O0ECHeuMBaThCs  KOHCTPYKLUEH
AJIEKTPOIIpHOOpa, BBIOOPOM  KOMIUIEKTYIOIIUX M3ICIMH U MaTepUaloB ¢
TEMIIEPaTypHbIMH XapaKTEePUCTUKAMHU, COOTBETCTBYIOIIUMHU TEIUIOBOMY PEKUMY
pabotsl. [Ipu 3TOM XapakTepuCTUKaMU M0Kapo0e30MacCHOCTH SIBIISIETCSI COOTBETCTBUE
TEMIEpaTypbl Ha OCHOBHBIX 3JIEMEHTaX JJIEKTPUYECKOro mNpuldopa IOMYyCTUMbBIM
3HAYEHUSM, KaK B paboueM, TaK U B aBapUIHOM PEKUME €ro paboThl.

Bo3HuUKHOBEHHE TMOXAPOB OT JJIEKTPUYECKUX MNPUOOPOB MOXKET OBITh
O0yCJIOBJIEHO: ~ KOHCTPYKTUBHBIMM  HEAOCTaTKaMH,  HapylIeHHUEM  IIPaBUI
SKCIUTyaTalluM; HEKAYeCTBEHHBIM DJHEProcHabkeHueM (pe3KUMH KojeOaHUsMU
HANPSDKEHUST B DJIGKTPUYECKOW CETH, YTO MOXKET TNPUBECTH K BO3HUKHOBEHHIO
aBapUHHBIX PEIKUMOB).

OCHOBHBIMH NMPUYMHAMYU BO3HUKHOBEHHUS ITOKAPOB OT JICKTPUUECKUX U3ACIUN
SBIISTIOTCS: KOPOTKOE 3aMbIKaHWE B MpHOOpax W IIHypaxX TWHUTaHUS, OOJbIIOe
NEPEXOJHOE COMPOTUBIICHUE, NIEPErpy3Ka, UCKPEHUE, HapyLIEHUE TEIJIOBOIO PEKUMa
paboTel  3ekTporpubopa  (YXYAUIEHHBIM  TEIUIOOTBOJ),  HEMOCPEICTBEHHOE
COIIPUKOCHOBEHHE HArpeThlX MOBEPXHOCTEH 3JIEKTPONPUOOpPOB C TOPIOUYUMHU
MaTepuanaMy; BO3JCHCTBHE TEIUIOBOTO  M3JIy4deHHs mpubopa  (Hampumep,
AJIEKTpooOOrpeBarelii) Ha TOpPIOYME MaTepHUalibl; BBUIET pACKAJIEHHBIX YaCTHIL,

00pa30BaBIIMXCS B PE3yJIbTaTe aBapUUHOTO pexxkuma [3].
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3. Opranusanusi npopuIaAKTHKH M0KAP OB

3.1. O0mme mos0KeHnst

C 1 wmapra 2023 r. BCTymWIO B  CWIYy  HOCTaHOBJIEHUE
[IpaButennctBa Poccuiickoii @®enpepanuu ot 24 okTs06ps 2022 1. Ne 1885
«O  BHeceHMH u3MeHeHMil B IIpaBuna  IPOTUBOMOXXKAPHOTO  pEXKUMA
B Poccuiickon denepaun».

Ilynkt 2 yKa3aHHBIX W3MEHEHHU BBOAMT B IIpaBHiia mpOTHBOMOKAPHOIO
pexxuma B Poccuiickoii @enepanuu (nanee — I1I1P) HoBbINM nyHKT 2.1 ciemyroiiero
conepkanust «PykoBoauTenb opraHuzanyyd OOecrneurBaeT 3KCIUTyaTalluio 37aHUi,
COOPYXEHUH B COOTBETCTBUU C TpeOoBaHUsIMU DeiepanbHOro 3akoHa « TeXxHuYecKui
permaMeHT o TpeOOBaHUAX TOKapHOW Oe30macHOCTH» U (WJIM) TMPOCKTHOM
JOKYMEHTALIUNY.

C 7 suBaps 2023 r. Bctymwin B cuiy [IpaBuna TEXHUYECKOW SKCIUTyaTalluu
AJIEKTPOYCTAHOBOK TMOTpeOUTENIe dieKTpuueckol »sHeprum (namee — I1TDI),
yTBep)KJIeHHbIE TpukazoM MumsHepro Poccum Ne 811 ot 12.08.2022
«O0 yrBepxkaeHun llpaBuy TEXHUYECKOW OKCIUTyaTalluM dJIEKTPOYCTAHOBOK
NOTpeOUTENEH IIEKTPUIECKON SHEPTHI.

B coorBerctBum ¢ nyHkroM 3 IITD TexHuueckas SKCIUTyaTanus
DJIEKTPOYCTAHOBOK  BKJIIOYAET, B TOM 4YHUCJIE, KX PEMOHT MU TEXHHYECKOE
00CITy’)KUBaHHE.

B coorBercTtBuM ¢ nmyHktoM 7 IITO, mpu skciutyatamuy 37€KTPOYCTAaHOBOK
NOTpEOUTENIb TaKXKe JIOJDKEH OO0ECTeUUTh: COAEpKAHUE DJIEKTPOYCTAaHOBOK B
MCIIPABHOM COCTOSIHUM U UX 0€30IMaCHYIO 3KCIUTYaTalllI0; IPOBEICHUE TEXHUYECKOTO
OOCIYXUBAaHMS U PEMOHTA JJIEKTPOYCTAHOBOK B LEJSAX MOJJIEPKAHUS HCIIPABHOTO
COCTOSIHUSL M 0€30MacHOM  JAKCIUTyaTallMM  3JEKTPOYCTAHOBOK;  HaJIMYUE,
WCIIONB30BAHUE W  IIOAJECPKAHHE B  AKTYyaJIbHOM COCTOSHUM TEXHUYECKOU
JOKYMEHTAIMU, HEOOXOAUMOM JIsl SKCILTyaTalluy 3JIEKTPOYCTAHOBOK.

B coorBerctBun ¢ myHktom 8 IITD 1i1s HEMOCPEACTBEHHOrO BBITIOJHEHHSI
00s13aHHOCTEN MO OPraHU3alMu HKCIUTYaTallUH 3JIEKTPOYCTAaHOBOK PYKOBOJIUTEIH
norpedouTens (32 HCKIIOYEHUWEM  HMHAMBUAYAIbHBIX  MpeANpUHUMATENEH

1 GU3MYECKUX JIUIT) OPTaHU3AIMOHHO-PACTIOPAIUTEIHHBIM TOKYMEHTOM Ha3HAYaeT U3


https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/902111644#7D20K3
https://docs.cntd.ru/document/902111644#7D20K3
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yycia  aJMHUHUCTPAaTUBHO-TEXHMYECKOIO  IEpCcOHaja  MOTpeOUTens  Juuo,
Ha KOTOPO€ BO3JIOKEHBI 00SI3aHHOCTH 110 OPraHU3aI|H [TPOBEICHUS BCEX BUIOB padboT
B 3JICKTPOYCTAHOBKAxX MOTpeOUTENs (Hajiee — OTBETCTBEHHBIN 3a AJIEKTPOXO3SICTBO),
U ero 3amectutens. B ciydae eciu moTpeOUTENb, OCYIIECTBISIOMIMMI IKCIUTyaTallkIo
AJEKTPOYCTAHOBKH, SABJISETCS WHIUBUyaIbHbIM MpeaNnpUHUMATETIEM,
0053aHHOCTb IO OpraHU3alUK 3KCIUTyaTallud 3JEKTPOYCTaHOBOK, OpraHHU3allH
MIPOBEJICHUS BCEX BUIOB pabOT B 3JIEKTPOYCTAHOBKAX BO3JIAraeTcsi HEMOCPEICTBEHHO
Ha TaKOT0 MHIAUBUIYAILHOTO PEIIPUHUMATES.

YuurtsiBas TpeboBanus nyHkra 8 [1T3, opranuzannio npopuiIakTHKU MOKaPOB
OT JKCIUTyaTUPYEMOTO 3JIEKTPOOOOPYIOBAaHUS PEKOMEHIYETCSl BO3JIOXKHTH Ha
OTBETCTBEHHOI'O 32 AJIEKTPOXO3AMUCTBO WIN Ha NHIUBUIYAIBHOTO MIPEIIPUHUMATETI,
HEMOCPECTBEHHO IKCIUTYaTHPYIOIIETO 3JIEKTPOYCTAHOBKH, a JIJIA (U3UYECKUX JTUI] —
HEMOCPECTBEHHO Ha (PM3UUYECKOE JUIIO0, FIKCILTYyaTHPYIOIIee SJIEKTPOYCTaHOBKH.

B coorBerctBum ¢ nmyHkToM 9 IITD Ha OTBETCTBEHHOIO 3a 3JIEKTPOXO3AMCTBO
JOJDKHBI OBITH BO3JI0KEHBI MOJHOMOYHS MO OpraHu3aluy pa3pabOTKU U BEJCHUIO
JOKYMEHTAIlMM 10 BOMPOCAM OpraHU3aldHd SKCIUTYaTallUd 3JIEKTPOYCTAHOBOK
U ee ImepecMoTpy (akTyanu3auuu); OOECIEYEHHIO BBIMOJHEHUS PEMOHTa U
TEXHUYECKOT0 00CITYy)KUBAHHUS 3EKTPOYCTAHOBOK.

B cootBerctBun ¢ mynktoMm 14 IIT3, morpedbutens JOMKEH OpraHu30BaTh U
OCYIIECTBJIATh KOHTPOJb COCTOSIHUSI €ro 3JIEKTPOYCTAHOBOK, OCHOBAHHBIM, B TOM
qHclie, Ha pe3yibTaTax OCMOTPOB. BhIsSBIEHHBIE 1O pe3ybTaTaM KOHTPOJIS Je(EeKThI
000py0BaHMsI, YCTPOWCTB AJIEKTPOYCTAHOBOK JOJDKHBI (DUKCHUPOBATHCS B KypHase
Ne(PEKTOB C ONPEAEIICHUEM OTBETCTBEHHBIX 3@ YCTPAHEHUE JIUL U CPOKOB YCTPAaHEHUS
neheKToB.

B cootrBerctBun ¢ myHktom 23 IITD mnorpeburtens DomKeH 00ECHEYUTH
IIPOBEICHUE TEXHUYECKOT0 OOCIYKMBAHUS U PEMOHTOB O0OpPY/IOBaHUS U YCTPOICTB
ANEKTPOYCTaHOBOK.  OOBbEM  TEXHUYECKOro  OOCIy)XMBaHMSI UM  IIJIAHOBO-
NPEeIYNPEIUTEIbHBIX ~ PEMOHTOB  JJIEKTPOYCTAHOBOK  JIOJDKEH  OMNPEHENATHCS
HEOOXOIUMOCTBIO TOJACPKaHUS MCIIPAaBHOCTH U oOecrieueHusi 0e30macHor padoThl

AIEKTPOYCTAHOBOK.
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B coorBerctBun ¢ mnyHkrom 27 IITD y mnorpedutens B OTHOLIEHUU
AKCIUTYaTUPYEMBIX UM 3JIEKTPOYCTAaHOBOK JOJDKHA OBbITh B HaJIMYUU CIEAYHOIIAs
TEXHUYECKask JOKYMEHTALMS:

CXEMBI DJIEKTPUUYECKUX COCAMHEHUN U TEXHOJOTUYECKUX CUCTEM, B TOM YHCIIE
HOpMaJIbHbIE€ (BpPEMEHHbIE HOPMAaJbHbIE) CXEMbl DJJIEKTPUUYECKUX COCAUHEHUMN
AJIEKTPOYCTAHOBOK MOTPEOUTEIIS;

KYpHaJIbl y4deTa dJIEKTPOOOOpPYAOBAaHHUS C TMEPEUUCICHUEM OCHOBHOI'O
ANEKTPOOOOPYAOBAaHUS U C YKAa3aHUEM €ro TEXHUYECKMX JaHHBIX, a TaKxKe
IIPUCBOCHHBIX €My HHBEHTAPHBIX HOMEPOB.

B cootrBercTBumu ¢ mynkrom 30 IITD, Bce M3MeHEHHs B 3JIEKTPOYCTaHOBKAX,
BBITIOJTHEHHBIE B MPOLIECCE IKCIUTyaTallud, AODKHBI OTPAXKAThCsl HA DJIEKTPUUYECKUX
(TEXHOJIOTMUECKUX, MCIOJHUTENbHBIX) CXEMaX M 4Yeprekax 3a IOANHCHIO
OTBETCTBEHHOTO 32 3JIEKTPOXO3SMCTBO C YKA3aHUEM €r0 JOLKHOCTH U 1aThl BHECEHUS
VU3MEHEHMUS.

Ha ocnoBamuum mnyHkta 31 IITD  cooTBeTCTBHME  DIEKTPUYECKHUX
(TEXHOJIOTMUECKUX) cXeM (uepTexken) (PaKTUYECKUM HKCIUTyaTallMOHHBIM JIOJKHO
IIPOBEPATHCS OTBETCTBEHHBIM 32 3JIEKTPOXO3SIMICTBO HE PEXE OJHOIO pasza B 3 rojaa
C OTMETKOM Ha HHMX O Jare IPOBEPKH, YIOCTOBEPEHHOM €ro MOIIUCHIO.
[Ipy HECOOTBETCTBUU DJIJIEKTPUUYECKUX (TEXHOJOIMYECKUX) CXeM (ueprexen)
(GaKTUUECKMM JKCIUTyaTallUOHHBIM OTBETCTBEHHBIM 32 3JIEKTPOXO3SUCTBO JOJKEH
OBITH OOECIIeUeH MepecMOTp (aKTyalIn3aIysl) yKa3aHHbIX CXeM (YepTexKei ).

ITynkTt 8 usmenenuid B IIIIP BBOoguT B HEro HOBbIM MYHKT 17.1 ciemyroiiero
comepkanusi: «PykoBOIMTENb OpraHu3aliu 00ecleurnBaeT BEJEHWE M BHECEHUE
uHbOpMAIIMU B IKypHANl OJKCIUTyaTallid CHCTEM MPOTHUBOMOXKAPHOM 3alUTHI.
Jlomyckaercs BeeHUE KypHaJla dKCIUTyaTallid CHCTEM IMPOTHUBOIIOKAPHOM 3alllUThI
B DJIEKTPOHHOM BUJIE.

®dopma BelleHUs KypHala IKCILTyaTallud CUCTEM IMPOTHUBOIOXKAPHON 3aIUThI
OIpEAEIIAETCS PYKOBOJUTENIEM 00BEKTA 3aLIUThD.

C menbto obecrieueHus Oe3aBapuiiHOM PaOOTHI  AIEKTPOOOOPYTOBAHUS
OTBETCTBEHHOMY 3a 3JIEKTPOXO3SIIICTBO HAa OOBEKTE 3aIMTHI PEKOMEHIYETCSl BECTH

’KYpHaJ, B KOTOPOM YKa3bIBarOTCS:


https://docs.cntd.ru/document/565837297#6520IM
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nepedeHb KOHTPOJIUPYEMOT0 IIEKTPOOOOPYIOBAHUS;

JlaTa MPOBEPKU COCTOSTHUS MOKAapHOI 0€3011aCHOCTHU 3JIEKTPOOOOPYI0BaAHUS;

pe3yabTaThl MPOBEPKU COCTOSHUSL €r0 MOXKapHOW 0€30MacHOCTH, W3MEHEHUs
COCTOSIHUS TIOKapHOW O€30MacHOCTH dJEKTPOOOOPYIOBAaHUS MO CPABHEHUIO C
pe3yabTaTaMH MPeabIAYIIel MTPOBEPKH;

OPEINPUHATBIE MEpPbl MO TIOBBIIIEHUIO YPOBHS TMOXKapHOM O€30MacHOCTH
(mpodunakTUYECKue MEPONIPUATHSI, TEXHUUECKOE 00CITY)KMBaHUE, PEMOHT, 3aMEHA).

dopma BEICHHUS KypHaia PO UITAKTHIECKIX OCMOTpPOB
ANIEKTPOOOOPYAOBAHMS OIpENEIIeTCs PYKOBOAMTENEM OOBEKTa 3alMThl. BeneHnue
KypHasla  OpO(UIAKTUYECKHMX  OCMOTPOB  3JIEKTPOOOOPYIOBAaHUS ~ MOXKET
OCYIIECTBJIATHCS B DJIEKTPOHHOM BUJIE.

OTBETCTBEHHOMY PEKOMEHIYETCS COCTaBUTh Tpaduk MNPOPHUIAKTUYECKUX
OCMOTPOB 3JIEKTPOOOOPYAOBAHHUS.

[lepronnuHOCTH POBEICHUS npopUITAKTUIECKUX o0cnenoBaHuM
PEKOMEHYeTCsl YCTaHOBUTh B 3aBUCHUMOCTH OT COCTOSHUSI OOBEKTa M CTEHNEHU
OTBETCTBEHHOCTH, HO HE pexe 1 pasa B roa.

PekomenayeTcsi MpoBOAUTh BHEMJIAHOBOE MPOQPHIAKTUYECKOE 00CIeI0BaHUE
OTHENIbHBIX 3JIEMEHTOB 3JIEKTPOOOOPYIOBaHMS IMOCHIE KaXIO0ro MX PEMOHTA WU
3aMEHBI.

Pe3ynbraTel BHEIIAHOBOTO O0CTIEIOBAaHUS 3aHOCATCS B )KYpPHAJI C yKa3aHUEM
NPUYUHBI 00CTIEIOBaHMUS.

Pekomennyercss miepell TPOBEICHUEM OYEPETHOTO WM BHEIUIAHOBOI'O
oOcieloBaHUsI O3HAKOMUTHCS C JAHHBIMU MPEeAbIAYHIEro o0cienoBaHus. ITO
MO3BOJIUT MPOCIEINUTh TUHAMUKY MOKapHOH 0€30MacHOCTH AJIEKTPOOOOPYIOBAHUS U
CBOEBPEMEHHO MPEIOTBPATUTH MOKAPOOMACHYIO CUTYAIIHIO.

B cootrBerctBum ¢ nynktoM 37 IITD norpedureneM JOMKHBI ObITh COCTABIIEHBI
U YTBEPXKICHBI PYKOBOJAUTENEM WJIM WHBIM YIIOJHOMOYEHHBIM JIUIIOM MOTpEOUTENs -
IOPUINYECKOro Jula (MOTpeOuTeNeM - HHAWBHUIYaTbHBIM MPEANPUHUMATEIEM WU
(bU3UYeCKHUM JUIIOM) TpaduKh OCMOTPOB M 00XOJ0B OOOPYIOBaHHUS, 3IaHHUM

1 COOPY)KEHHUH dJIEKTPOYCTAaHOBOK ITOTPEOUTEIS.
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HenocpencTBeHHO — MPOPUIAKTUYECKHM  OCMOTP  3JEKTPOOOOPYIOBaHUS
IPOBOJIUT  KBAJU(UIUPOBAHHBIM CHEIUAIUCT OOCIY)XMBAIOUIEH OpraHu3aluu
COBMECTHO C OTBETCTBEHHBIM 32 JICKTPOXO3SIIICTBO HA OOBEKTE.

Bce onepanuu ¢ 31eKTpoobopynoBaHrEeM (MOHTaX annapaTroB 3JIEKTPHUUECKOU
3alUThl, TEPMOMHIUKATOPOB, TEPMOCHUCTEM, MNPOPUIAKTUUECKOE OOCIyKHUBaHUE,
PEMOHT, 3aMeHa) JOJDKHBI MPOBOAUTH  KBAIM(PHUIMPOBAHHBIE  CHEIMAIUCTHI

00CITY>KMBAIOIICH OpraHu3aIuu.

3.2. lIpodpunakrnyecKkue MeponpusTusi

K mnpodunaktuueckuM MEpONPHUATUSIM MO TPEIYIPEKICHUIO TOXKAPOB
OT JIEKTPOOOOPYIOBAHUS KUJIBIX U OOIIECTBEHHBIX 3[JaHUI CIEAYET OTHECTH:

- IEPUOANYECKUNA KOHTPOJIb COCTOSHUS M pabOTOCIOCOOHOCTH amnmapaToB
3aIUATHI YJIEKTPUYECKON CETH;

- IPUMEHEHNE TEPMOUHINKATOPOB U IIEPUOJAUYECKUN KOHTPOJIb UX COCTOSHUS;

- IPUMEHEHNE TEPMOCUCTEM;

- IEPUOANYECKOE IIPOBEJICHUE TEIJIOBU3MOHHOMN JUarHOCTUKH
HKCIUTYaTUPYEMOI0 JIEKTPOOOOPYI10BaHMS;

- KOHTPOJIb COCTOSIHUS UCIOJIb3YEMbIX 3JIEKTPOIIPHUOOPOB, SIEKTPOIIPOBOJIKH U
AJIEKTPOYCTAHOBOYHBIX U3JICIIUH.

Ilpumenenue mepmouHoOuUKamopoe

[lepenq  mepBMYHOM  YCTAaHOBKOM  TEPMOMHAMKATOPOB  HAa  DJIEMEHTHI
AIEKTPOOOOPYAOBaAHUS HEO00XO0IUMO COOCTBEHHUKY AIEKTPOYCTaHOBKHU
WIA  OKCIUTyaTHpPYIOUIEW  OpraHu3anuyd  pa3paboTaTh  MPOEKT  MOHTaXa
TEPMOUHINKATOPOB C YKa3aHUEM TOYEK UX MOHTaXa U THIIOB.

IIpoekT MOHTaXa TEPMOMHIUKATOPOB PEKOMEHAYETCS BKIIOUUTH B IIEPEUYCHB
OCHOBHOM TEXHUYECKON JOKYMEHTALNH 3alIUIIAEMOM JIEKTPOYCTAHOBKH.

[IpoekT MOHTaXa TEPMOMHIUKATOPOB CTAaHOBUTCA YaCThIO IPOEKTHOM
nokyMeHTanuu. B coorBerctBuu ¢ nmyHktoM 2.1 TITIP, BBeA€HHBIM 10CTAaHOBJICHUEM

[IpaButennctBa Poccuiickoit ®enepamuu ot 24 oktsaOps 2022 roma Ne 1885,
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AKCIUTYaTalHIO 3JaHUI B COOTBETCTBUU C TPEOOBAHUSMH MPOECKTHON TOKyMEHTAIUU
obecrnieunBaeT pyKOBOJIUTENb OpraHU3alUu.

[Ipu mocneayromeM  OPOBEACHUM  PEMOHTHBIX  pabOT € 3aMEHOH
TEPMOUHIUKATOPOB HEOOXOIUMO OCYIIECTBISTH B COOTBETCTBUU C TPEOOBAHUSIMH,
pa3paboTaHHOr O MPOEKTa MOHTAXKa.

VY cTaHOBKY TEPMOMHAMKATOPOB JOJHKEH MPOU3BOAUTE NIEPCOHAN, TOMYIEHHBIMI
K paboTe B JIEUCTBYIOUIUX AJIEKTPOYCTAHOBKAX, UMEIOIINA HEOOXOJUMBIE 3HAHUS U
HABBIKA MOHTaa TePMOUHIUKATOPOB.

MoHTa)X TEpPMOMHIHUKATOPOB, CIEAYET NPOU3BOAUTH HA OTKIOYEHHOM
AJIEKTPOOOOPYAOBaHUH (HAIIPUMED, BHIBEZICHHOM B PEMOHT, ITPU NMEPUOAUYECKOM HITU
BHEIUIAHOBOM TEXHMYECKOM OOCIY)KMBAaHMUM U T.A.) ¢ coOmonaeHueM I[lpaBun
10 OXpaHe TPyJa IIPH IKCIUIYaTallUH JIEKTPOYCTAHOBOK.

TepMoMHAMKATOPBI, MPEUMYIIECTBEHHO, CIEIYET pa3MellaTh Ha KOHTaKTHBIX
COCIMHEHUAX U KOHTAKTax paclpeAesMTEIbHbIX YCTPOMCTB; JOMYCTUMO Pa3MEIICHHE
Ha KOpIIycax HEKOTOpPOro 3JEKTPOOOOpYAOBaHUS, a TakK€ HHBIX AJIEMEHTaxX
AIEKTPOYCTAHOBOK.

TepMmonnarKaTOpsl HEOOXOAUMO pa3MellaTh TaK, YTOOBI OHH OBLIM XOPOIIIO
BUJHBl TPU BHU3yaJbHOM KOHTPOJE COCTOSHHUS TOXApHOM  0e30macHOCTH
ANEKTPOOOOPYAOBaHUSA, B YACTHOCTH, TEPMOUHIIUKATOPHBIE HAKICHKU CIEAyeT
pa3MeniaTh TakuM 00pa3oM, 4TOObI TEPMOWMHIUKATOPHBIE METKU TEeMIEpaTypHOH
mKanbl ObUIM  XOPOIIO BUAHBI TPU MPOBEAECHHH BHU3YaJIbHOTO OCMOTpa
JIEKTPOOOOPYAOBAHMUSL.

[Ipu pa3memieHMH TEPMOMHAMKATOPOB  cleAyeT M30eratb  KOHTAaKTa
UX TOBEPXHOCTH C 3JEMEHTaMH, KOTOpPbIE CIIOCOOHBI BBI3BATh WX IOBPEKICHUE
B PE3YJIbTAaTE MEXAHUYECKOTO BO3ACUCTBHUS.

[lepen MOHTaXXOM TEPMOMHIUKATOPHBIX HAKJIEEK, HEOOXOAMMO MPOU3BECTU UX
BHEIIHUN OCMOTpP HA MPEIMET OTCYTCTBHUS IOBPEKICHHUN. TepMOMHIMKATOPHBIE
METKH TEMIIEpaTypHOU HIKaJbl HAKJIECHKH HE JOJDKHBI UMETh OTMETOK JOCTHUKEHUS
Ha3HAYEHHBIX TeMIepaTyp (He TOKHO ObITh U3MEHEHUS 1IBETa METOK).

Hanecenne TepMOMHIMKATOPOB HEOOXOAMMO MNPOU3BOAMTH B COOTBETCTBUU

C MHCTPYKUHMEN MO IKCIUTyaTallu¥ TEPMOUHINKATOPA.
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B nporiecce MOHTaxa He 10IMyCKaeTCs:

- MEXaHUYECKOE TTOBPEKICHNUE TEPMONHINKATOPHON HAKJIEHKH;

- HAHECEHHE TEPMOMHJUKATOPOB Ha 3JEMEHTHl  3JEKTPOOOOpYIOBAHMUS,
HaXOSUIUECS MOJT HANIPSKEHUEM;

- pa3MellleHHe  TEPMOMHIMKATOPOB B  HEMOCPEACTBEHHON  OnM30CTH
OT HarpeBaTesbHbIX IPUOOPOB.

B kypHasie yKka3bIBaeTcs MECTO HAHECEHUsI TEePMOMHIUKATOpPA, Mpeaen
cpabaThIBaHUs, UCXOJHOE COCTOsIHUE (LIBET, TPaJyMpOBKA U T.N.), aTa HAHECEHHs,
CPOK HCITOJIb30BaHUs UM ATy 3aMEHBI.

CocTosiHME TEPMOMHIMKATOPOB CIEAYET NPOBEPATH MYTEM BHU3YAJIBHOIO
OCMOTpa 3JIEKTPOOOOPYIOBAaHUS C COOJIIOIEHUEM TpeOOBaHUM MPaBUiI OXpaHbl TpyAa
(B mepuoOJI BBIIOJHEHUS TUIAHOBBIX, BHEINIAHOBBIX OCMOTPOB, B NIEPHOJ] BHITOTHEHUS
PEMOHTHBIX padoT).

[leproguaHOCTH ocMOTpa 3JIEKTPOOOOPYIOBaHMS, 3aIUIIEHHOTO
TEPMOMHJIUKATOPaMH,  YCTAHABJIMBACTCA  OPraHU3alMOHHO-PaCHOPSAIUTEIbHBIM
JOKYMEHTOM  COOCTBEHHHMKAa  JJIEKTPOYCTAHOBKM  WJIM  JKCIUTyaTHPYHOLIEH
OpraHu3alnen.

[Tpu mpoBeseHHH BU3YaJIbHOTO OCMOTpa 0CO0O€ BHUMAaHHE CIENYeT YHeNsiTb
OTCYTCTBHUIO MEXaHUYECKUX MOBPEXKICHUIM TEPMOUHIUKATOPOB, UX OTKJICUBAHUIO UITU
OTCJIaMBaHUIO, CPAOATHIBAHUIO TEPMOUHIUKATOPHBIX METOK.

OcHoBaHueM aJisi BbIBOZA OOOPYIAOBAHMUS B PEMOHT SIBJISIETCS IPEBBIIICHHUE
TEMIIEPATyPhl JIEMEHTOB JIEKTPOOOOPYIOBAHMSL.

[IpodunakTuueckue MeporpusTUs MPEACTABICHBI B TabiuIe 3.
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IHpoduinakruyeckue MeponpusiTus

Taoauna 3

Texnnueckue Pexomenayemas JleHcTBHS IPH O0OHAPYKEHUH
IIpodunakTnyeckoe MmeponpusiTue
CpeacTBa NEePHOJANYHOCTD HEMCNPABHOCTH
ABTOMaTHYECKHE BusyanbHblil 0CMOTP. 1 pa3 B 3 mecsina | Ilpu oOHapykKeHHUH HEMCITPAaBHOCTH MTPOU3BECTU
BBIKJIOYATEIH He momxuO ObITh medopManuu Koprryca, M3MEHEHHS 3aMeHy arnrapara

[[BETa W OIUIABJIICHHS M3OJSLMU IPOBOAOB, CIEIOB
neperpesa (M3MeHEHHS IIBETa) KOHTAKTOB.

[IpoBepka COOTBETCTBHS IapaMeTpOB  ammaparta,
YKa3aHHOH B MapKHpOBKE MapaMeTpaM 3JIEKTPUIECKOH
CCTHU IO HAIIPSX)KCHUIO U TOKY.

ITpoBepka paboTOCIIOCOOHOCTH.

VYerpoiictBa  3alMThI
nuddepeHnranTbHoro
TOKa

BusyanbHblil 0CMOTP.

He nomxHO ObITh nedopmanum kopryca, U3MEHEHUs
I[BETA W OIUIABJIEHUS H3OJISIIMM IIPOBOJOB, CIEN0B
neperpena (M3MEHEHUS 1IBETa) KOHTaKTOB.

ITpoBepka COOTBETCTBUS IapaMEeTpOB  ammapara,
YKa3aHHOM B MapKHPOBKE MapamMeTpaM 3JIEKTPUUYEeCKOn
CeTH MO HaIpsHKEHHI0, TOKYy, auddepeHnnanT-HoMy
TOKY.

[IpoBepka pabOTOCIIOCOOHOCTH € TOMOIIBIO KHOIIKH
«Tecr». IIpu Haxxatuu Ha KHONKy «TecT» ycTpolcTBO
JIOJDKHO CpaboTaTth.

1 pa3 B 3 mecsana

[Tpu oOHapykEeHNU HEHMCIIPABHOCTH TPOU3BECTH
3aMEHY YCTpOMCTBA

VYerpoiictBa  3aIMThI
OT JYrOBOrO Mpo0os
(MCKpeHHs1)

BusyanbHblil 0CMOTP.

He momxnHO ObITh nedopManuu Kopryca, U3MEHEHHS
LBETa W OIUIABJEHUS H30JSLUU IPOBOJOB, CJEIOB
neperpena (MI3MEHEHHMS 1[BETa) KOHTAKTOB.

IIpoBepka COOTBETCTBHs  IapaMeTpoOB  alIapara,
YKa3aHHOW B MapKUPOBKE IapaMeTpaM 3JIEeKTPUYECKON
CETH I10 HAIPSDKEHUIO, TOKY.

[TpoBepka pabOTOCIOCOOHOCTH C TOMOILIBIO KHOIKH
«Tect» nnM npu MOMOLIM TECTOBOIO YCTPOMCTBA,
BXOJISIET0 B KOMIUJIEKT MOCTaBKH. lIpu Haxkatuu Ha

1 pa3 B 3 mecsana

[Tpu o6HapyKeHUH HEUCTIPABHOCTH MPOU3BECTU
3aMEHy yCTpoiicTBa
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Texnuueckue Pexomenayemasi JeiicTBus pu 00HAPYKEHU U
IIpodpunakTuveckoe MmeponpusiTue
cpeacrsa NePUOAMYHOCTH HEHCIPABHOCTH
KHOMKY «Tect» yCTpOHCTBO MJOKHO CcpaboTath.
IIpn BKIIOYEHHMH TECTOBOIO YCTPOWCTBA B PO3ETKY
3alUIIAaeMON 1IeNMU yCTPOUCTBO TOJDKHO CpaboTaTh.
VYerpoiictBa  3ammThl | BusyanbHblil ocMOTP. 1 paz B 3 mecsina | [Ipu oOHapy>XeHUH HEMCITPABHOCTH MTPOU3BECTH

OT MCPCHAIIPAKCHU A

He momxHO ObITh nedopmanuu Kopryca, U3MEHEHHS

[[BETa W OIUIABJIEHUS H3OJISIIMM IIPOBOJOB, CJIEI0B
neperpeBa (M3MEHEHUS 1IBETa) KOHTAKTOB.
[IpoBepka COOTBETCTBUS IapaMEeTpOB  ammapara,

YKa3aHHOM B MapKHPOBKE MapameTpaM dJIEKTPUIECKON
CEeTH MO HAIPSKEHUIO, TOKY.

3aMeHy yCTpoiicTBa

TepMouHIUKATOPHI BusyanbHblil ocMOTD. 1 pa3 B 3 mecsua | [Ipu 0oOHapyKCHUH MEXAHUYECKUX

OTCyTCTBHE MEXAHUYECKUX ITOBPEKIECHUH. MOBPEXICHU I WIH HCTEeYEHUs Cpoka

[IpoBepka CpOKOB 3KCIUTyaTallUM TEPMOUHIUKATOPOB B AKCILTyaTalluu MPOU3BECTU 3aMeHy

COOTBETCTBHUH C JOKYMEHTALUEN N3r OTOBUTEINS. TEPMOMHIUKATOPA.

OTcyTCcTBHE U3MEHEHHUS 1IBETA TEPMOUHIUKATOPOB. B ciyJae W3MEHEHUS L[BETA
TEPMOMHIUKATOPAIIPOU3BECTH  JIEUCTBUSA IO
pazmeny 4.3  HAcCTOSIIMX  METOJIUYECKUX
PEKOMEH AU,

TepmocucreMsl BusyaibHblil OCMOTP. 1 pa3 B 3 mecsana | Ilpu 0o0HapyKEeHUU MEXaHUYECKUX

OTCyTCTBHE MEXaHHUYECKUX IMOBPEXKIECHUMN JaTYNKOB. MOBPEXACHU I W HCTEUECHUS CpoKa

[IpoBepka  CpOKOB  3KCIUIyaTallud  JaTYUKOB B AKCILTyaTalluy IPOU3BECTH 3aMEHY JaTYUKOB.

COOTBETCTBHUH C JOKYMEHTALUENH 3T OTOBUTENS.

OtcyTcTBHE W3MEHEHUs LBETa OILJIaBJICHUH,

nedopmariiu.

TennoBuznoHHas [Ipoussectu TENJIOBU3UOHHYIO nuarnoctuky | He pexe 1 paza B | Ilo pe3yybTatam TEMIOBU3UOHHOT O
JMarHOCTUKA IKCILIIyaTUPYEMOT O 3JEKTPOOOOPy10BaHUS B roj 00CJIeIOBaHUSI COCTABIIAETCS MTPOTOKOI.

COOTBETCTBMM C [6] MM [pyroil aTTecTOBAaHHOMN
METOIUKON TEIJIOBU3MOHHON TUAarHOCTHUKU.

[TpoTOKON MOJKEH COAEPXKATh CIEAYIOIIYIO
nH(pOpMaIHUIO:
- HAUMCHOBAHUC u
HUCIIOJIHUTCIIA,

agpec  opraHu3aluu-
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Texuunueckue
cpeacTBa

IIpodpunakTuveckoe MmeponpusiTue

Pexomenayemasi
NePUOAMYHOCTH

JleHcTBHSA IPH 00HAPYKEHUH
HEHCIPABHOCTH

-HOMEp JIMIICH3MM ¥  aKKpeAWTAllid Ha
MPOBENICHHE JAHHOTO BHJIA Pa0OT C yKazaHHUEM
JaThl BBIIaYM, PETUCTPAIIMOHHOTO HOMEpa,
HAaWMEHOBAHHUS OPTaHa BBIJABIIETO JIUI[CH3UIO U
MPOBOJIMBILIETO aKKpeIUTAIHIO, Cpoka
JICCTBUS;

- HOMep OT4YeTa, HOMEp OJK3eMIUIsipa M JaTy
(cpoku) poBenieHUs padOTHI;

- HAMMEHOBaHME O0CIIEOBAaHHOTO O0BEKTa H
ero ajpec;

- CIIUCOK  WCIIOJHUTENICH ¢ YKa3aHHeM
KBaJIM(UKALIIH;

- IepeYCHb CpeICTB M3MEPEHU
UCIIONB30BAaHHBIX ~ NpHU  00CJIEeOBaHUH, C
YKa3aHUEM JIaThl TIOBEPKH;

- 1esb o0ceoBanus (OMpeIeNieHue MOKapHOM
OIMacHOCTH) U 00BEKTHI 00cIenoBaHus (YKa3aTh
Kakoe AJIEKTPOOOOPYI0BaHNE 3aHUs
MO/IBEPrajoch 00CIEeI0BAHUIO);

- XapaKTepUCTUKH OOBEKTOB  00CIEeI0BaHUS

(cocTosiHUE 3JIEKTPOOOOPYIOBAHUS,
HaMpsOKEHHE, TOK HArPy3KU | T.1.);

- pe3ynabTaThl o0cienoBaHus (cremenp
nedexTHoCTH (moxapHoi OIMAaCHOCTH),

TEPMOTpaMMBbl M COOTBETCTBYIOLIHE WM
dboTonzo0pakeHusi, CHOUCOK JEePEKTOB IO
CTEIIEHU UX MO’KapHON OMAaCHOCTH).
Conep:xaHre IPOTOKOJIA MOXKET JTOTOIHATHCS B
3aBHCHUMOCTH OT 00CIIEIyeMOro 00beKTa.
PazpuBmmecs gedexTel W AePeKTHl  Ha
HAYaJbHOW CTaJIMU PAa3BUTHS PEKOMEHJIOBAaHO
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Texnnueckue Pexomenayemas JleHcTBHSA IPH 00HAPYKEHUH
IIpodpunakTuveckoe MmeponpusiTue
CpeACTBA NepHOANYHOCTh HEHCIPABHOCTH

YCTpaHATb B XOJ€ IUIAHOBOI'O OTKJIIOUEHUS
ANEKTPOOOOPYTOBAHHS.
B cnyyae oOHapyKeHHS 30HBI C aHOMAaJIbHBIM
MOKapOOIMACHBIM TTOBBIIIEHUEM TeMIIepaTyphl
MpoU3BeCTH  JeWcTBUs 1o  paszneny 4.3
HACTOSALIMX METOINYECKHX PEKOMEH AU,

OKcnyatupyemblie BusyanbHblit O0CMOTp AIIEKTPONIpUOOPOB u | Ilepen xaxnpmv | [lpy oOHapyX eHHUM HEUCIPAaBHOCTH BBIBECTU

ANIEKTPONIPUOOPBl U | JIEKTPOYCTAHOBOUHBIX  M3AEIMH  (3JIEKTPUUECKUX BKJIIOUEHUEM puOOp U3 IKCIUTYaTaLUH.

3JEKTPOYCTAHOBOUHBI | PO3ETOK). anektponpubdopa | [IpousBecTy peMOHT WU 3aMEHY HEUCITPABHOT O

€ u3aenus He momxnHO ObITh nedopManuu Kopryca, U3MEHEHHS U BO BpeMs AIIEKTPOOOOPYAOBAHHSL.

LBETa M OIJIABJICHHS W30JSILMKA IPOBOAOB U IIHYPOB | HKCIJIyaTallMU

[IATAHUSA,
KOHTAaKTOB.
He nomxHO OBITH MOBPEXACHUS M3OJSAUN MUTAIOIINX
IIPOBOJIOB U IIHYPOB IMUTAHUSA.

Po3eTkn [omKHBI OBITH HAAEKHO 3aKpPEIUICHBI, HE
JOJDKHBI ~ MMETb  OIUJIABJICHUH W MEXaHHYECKHUX
MIOBPEXKICHUN.

[TpoBepka cOOTBETCTBUS ITapaMEeTPOB 3JIEKTponpudopa,
YKa3aHHOW B MapKUPOBKE IapaMeTpaM dJIEKTPUYECKON
CETU 110 HAIIPSDKEHUIO U TOKY.

Hcnonb3oBaTh 27€KTpONpPHOOP IO HA3HAYCHHIO B
COOTBETCTBUM C HHCTPYKIMEH 1O HKCILITyaTaLNH.

CleIoOB IeperpeBa (M3MEHEHHUs 1IBETa)
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Konmpons cocmoanun cucmemot 3a3emnenus

B mpouecce 3kcrutyataliyd 3JIEKTPOYCTAHOBOK BO3MOXKHO BO3HUKHOBEHHE
HEHCIIPABHOCTEN M aBapUMHBIX CUTYALMM, IPUBOAAIIMX K TOKOBBIM yTeukaMm. B 3Toii
CBSI3H, B KaXXJIOM JIOME JIOJKHBI BBIMOJHATHCS 3alIUTHBIE MEPONPUATHS, OJHUM U3
KOTOpBIX SIBJIIETCA KOHTYp 3a3zemieHus. OH oOecnedyuBaeT 3alluTy JIOACH OT
MOPa)KEHUS SJICKTPOTOKOM, a MPUOOPHI U 000PY0BaHHE OT NEPENa0B HAIPSKEHUS.
KoHTyp 3a3emiieHus, MOXET YCTAaHaBIMBATBHCS OTIEIBHO WJIM COBMECTHO C
YCTPOMCTBAMHU 3allUTHOTO OTKJtoueHHs. KOHTyp 3a3emiieHHsi MOHTHpYETCS B
cooTBeTcTBUU € [TYD.

B coorserctBuu ¢ IIYD 1is meneit opraHu3anyuy KOHTYpa 3a36MJICHHUS. MOXKHO
BOCIOJIb30BAaThCSl €CTECTBEHHBIMHU 3a3€MJIMTENISIMH, HAIPUMEpP, PACIOIOKEHHBIMU
PAAOM METAUTMYECKUMH U KEJIEe300€TOHHBIMU KOHCTPYKIMAMHU. bonbmias yacte UX
MOBEPXHOCTH JOJDKHA KOHTaKTUpoBaTh C TpyHTOM. B cBowo ouepenp, I1YD
YCTaHABIMBACT, YTO M3JEIMS U3 KeIe300€TOHA, HaXOJAIIMecs IO HANpsHKEHHUEM,
TpyOOIIPOBOABI AJISi TPAHCHOPTUPOBKU TOPIOUMX BELIECTB, TPYObl KaHAIM3aLUHU U
OTOIUICHHSI HE MOT'YT IIPUMEHATHCSI B KOHTYPE 3a3€MIICHHSI.

3anpemaeTcss yCTaHaBIMBATh 3a3€MJICHME B KAMEHUCTBIX WM CKaJbHBIX
IpyHTaX, IMOCKOJbKY OHHM SIBJIIFOTCS MPOBOJHHUKAMU TOKa M OOJaJal0T HU3KUM
COIPOTHUBIICHUEM.

HckyccTBeHHbIE 3a3€MITUTENN MPEICTaBISIOT CO00M CUCTEMY METaUIMYECKUX
KOHCTPYKIIUH, pa3MEIICHHBIX B 3eMJIe, Ha OMPEEICHHBIX PACCTOSHUIX MEXy COO0M
Y HE3HAUUTEIbHOM yJAJIEHUU OT OOBEKTA 3alUTHI.

JIns1 M3rOTOBIIEHHST MCKYCCTBEHHBIX 3a3€MIIMTENIEH IPUMEHSIOTCS: KPYIJIbIE
OPYTKH, TpYyObl pa3HOrO CEYEHUS M Yrojiku. B HOpPMaTHBHBIX JTOKYMEHTAxX
OIpEAEIISAETCSI MUHUMAIBHO JOIMYCTUMOE CEYEHHUE 3a3€MIIMTENIEH, KOTOPOE TOJKHO
YUUTBIBATbCA NpHU BbIOOpe MarepuanoB. Tak, g mIpyTra, OLMHKOBAHHOIO 3TOT
napaMeTp COCTaBiIsteT 6 MM2, ISt IpyTa U3 00BIYHOrO YepHOro Metamia — 10 Mm%, a
IS IPSAMOYTOJIBHOTO ITpokaTa — 48 Mm2, CTEHKH TPyO WIIH MOJIKH CTAIBHBIX IIPOKATOB
BBIOMPAIOTCSI C MUHUMAJIbHOW TOJIIIMHOMN 4 MM.

3a0uThIe NEKTPOABl COSAUHSIOTCA MEXY COOOM TOHKOW CTaIbHOM IMOJIOCOM,

TOJIILIIMHON HE MeHee 4 MM.
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3anpemiaercss HUCHONb30BaTh B KAaueCTBE 3a3¢MIIOIIMX IMPOBOJHUKOB U
3a3eMiuTeNed MpoQUIbHYI0 apMaTypy. DTO CBSI3aHO C KaJEHBIM HapyKHBIM CIIOEM,
UMEIOIIMMCSI BO BCEX M3ACNUSAX JTOro THMA. B pesynpTaTe, HapyliaeTcs
pacripeiefieHHe TOKa IO CEYEHHWIO, a MPOLECC OKUCICHUS MPOUCXOAUT HAMHOTO
osIcTpee.

CoenvHeHue JeTajied M3 TMpoKara YEPHOrO0 METaula OCYIIECTBIISETCS
C MoMoIIbI0 cBapku. CTalbHas MOJ0Ca MPUBAPUBACTCS K KOHIIAM 3a0UTHIX B 3€MIIIO
anekTpogoB.  He  momyckaercss — WCTIONb30BaHHME — OONTOBBIX — COCAMHEHUH,
T.K. OHU OBICTPO OKHUCIAIOTCS. B pe3ynbTaTe, KOHTaKT TEpsSETCs, M 3a3eMIISIONIMIMA
KOHTYp HauuHaeT padotaTh HedddexTuBHO. [10 OKOHUAHHMU BCEX CBApPOYHBIX padoOT
MecTa CBapKH 00padaThIBalOTCs CHEHATbHBIMA aHTUKOPPO3UHHBIMU cocTaBaMH. J{Jist
ATHUX IeJIeH HElb3sl UCIIOJIb30BaTh KPAcKy, MOCKOIbKY OHA HapyIIaeT CBSA3b METaslia C
3eMJIel U cucTeMa 3a3eMJICHUS He OynieT paboTaTh.

Henb3st mpon3BOAMTH OKpacKy 3a3eMJIMTENCH WM HAaHOCUTh Ha HUX Jpyrue
HOKPBITHSI, CIIOCOOCTBYIOIIME CHUKEHHUIO MPOBOAMMOCTH. OAHAKO MOA NEHCTBUEM
KOPpPO3UH TOJIIIMHA CTAJIbHBIX JIeTaJlled NMOCTENeHHO CHMkKaeTcs. [loaTtomy ceuenue
AJIEKTPOJIa OAOUPAETCS C ONPEISICHHBIM 3armacoM. Takum 00pa3oM, 00eCTIeunBaeTCs
JIOCTATOYHO MPOAOIHKUTENIbHAS SKCIUTyaTalus KOHTYpa 3a3eMJICHUSI.

Ecin  kOHTYp 3a3emiieHMs J0OMa COEAMHSETCS C  KOHCTPYKIHUSIMH,
pAcIONIOKEHHBIMU B YCIIOBUSIX arpeCCUBHOM CPeJbl, OHU JTOJDKHBI ObITh 3aIUIICHBI
CHELMATIbLHBIM MTOKPBITHEM.

CyiecTByIOT HaOOPbI 3a3eMIIMTEIIEN 3aBOJICKOTO U3rOTOBJIEHUS, COCTOS ILIUE U3
HETbHOTAHYTHIX IITHIPEH, TOKPBITHIX MEBIO.

Bce 3azemutsttoniiue npoOBOJHUKH MOAKIIOYAIOTCA K €IMHON IIMHE 3a3€MJICHUS,
ucrnojp3yemMon nns komMmytauud. Cama IIMHA SIBISIETCS OJHHMM U3 DJIEMEHTOB
pacrpenenuTeNbHOTO MKTa U 3aKPETUISIeTCs] HEMOCPEACTBEHHO Ha €ro CTEHKE.

J171s OHOM rapaHTHH PEKOMEHAYETCS BBI3bIBATH CIIELUATNCTOB, OHU JOJKHBI
COCTaBUTh aKkT MPOBEpKU. OTBETCTBEHHOCTD 3a BBIMNOJIHEHHbBIE PAOOThHI HECET TOJIBKO
UCIIOJTHUTEIIb.

BBITOBBIMH 3JIEKTPOM3MEPUTEIBHBIMU MIPUOOpPaMHU 3aMepUTh 3PPEKTUBHOCTH
3a3eMJICHUS HEBO3MOXXHO, HAJ0 HMMETh COBPEMEHHBIE JJIEKTPOHHBIE YCTPOWCTBA,

TEXHUYCCKNEC BO3MOKHOCTHU KOTOPBIX AAOT BOSMOXXHOCTD 3aMEPATb TAKHC JAHHBIC.
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JI71s1 9acTHBIX TOMOB COIIPOTUBIIEHUE TOKA HE MOKET IIpeBbIatTh 4 OM.

[IpaBuna TEXHMUYECKON OSKCIUTyaTalluu »3JEKTPOYCTaHOBOK IMOTpeOUTENei,
yrBepkacHHble [Ipukazom Munsnepro Poccnn ot 13.01.2003 Ne 6 ycraHaBiauBaroT
clIeyIolIre TpeOoBaHMs K 3a3€MJIISIOIUM YCTPOMUCTBAM U UX MPO(UIAKTHKE:

- 3a3eMJISIIONIME  YCTPOMCTBA JIOJDKHBI  COOTBETCTBOBATh  TPEOOBAHUSIM
rOCYIapCTBEHHBIX  CTAHJApTOB,  IPAaBWJI  YCTPOMCTBA  BJIEKTPOYCTAHOBOK,
CTPOUTENBHBIX HOPM M IPAaBUJI M IPYrUX HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB,
o0ecreynBaTh yCI0BUS O€30MACHOCTH JIFO/IEH, HKCILTyaTallUOHHbIE PEXKUMBI PA0OTHI U
3alIUTY 3JIEKTPOYCTAaHOBOK;

- MPUCOEIMHEHUE 3a3€MJBIIOIIMX MPOBOJAHMKOB K  3a3€MJIUTENIO U
3a3eMJISIIOLIUM KOHCTPYKLHUSM JOJDKHO OBITH BBIIIOJHEHO CBAapKOM, a K TJIaBHOMY
3a3eMJISIOLIEMY 3a)KHMY, KOpITycaMm ammapaToB, MalivH U omnopaMm BJI — 6onToBsiM
coequHeHneM (Uil  oOecredyeHHs] BO3MOYKHOCTH MPOM3BOJCTBA HW3MEPEHUN).
KoHTakTHBIE COEOUHEHHUS JOKHBI OTBEYaTh TPEOOBaHMSIM TIOCYIAapCTBEHHBIX
CTaH/apTOB;

- OTKpPBITO MPOJOXKEHHbIE 3a3eMJISIOLIME TPOBOJHUKHU JOJDKHBI  OBITh
MPEeI0XPaHEHbI OT KOPPO3HH U OKPAIIEHbI B YEPHBIN 1IBET;

- 7S ONpeleseHUus] TEXHUYECKOTO COCTOSHUS 3a3EMIISIIOLIErO YCTPOMCTBA
JNOJDKHBI ~ TIPOBOJMTHCS  BHU3YaJIbHBIE  OCMOTPBI  BUIAMMOM  4YacTH, OCMOTPBI
3a3eMJISIIOLIET0  YCTPOMCTBa C BBIOOPOYHBIM BCKPBITUEM TPyHTa, H3MEPEHUE
NapaMeTPOB 3a3E€MJISFOLIEIO YCTPOMCTBA B COOTBETCTBHM C HOPMaMHU HCIIBITAHUS
JIEKTPOOOOPYAOBAHMS;

- BU3yaJIbHbIE€ OCMOTpPBI BUJIMMOIM 4acTH 3a3€MJISIIOIIETO YCTPOMCTBA JOJKHBI
IPOU3BOAMTHCS IO TrpaduKky, HO HEe pexe | pa3a B 6 MecsIeB OTBETCTBEHHBIM 3a
anekTpoxo3siiictBo  [lorpeOutenss wnam paOOTHUKOM, WM  YIOJHOMOYEHHBIM.
[Ipy ocMOTpe OLEHMBAETCS COCTOSIHUE KOHTAKTHBIX COCIUHEHUN MEXKIY 3alllUTHBIM
IPOBOJHUKOM M OOOpYIOBaHUEM, HAJIMYUE AHTUKOPPO3UOHHOIO MOKPBITHS,
OTCYTCTBUE OOPBIBOB;

- I ONpPENETCHUsT TEXHUYECKOTO COCTOSHHUS 3a3€MISIOLIEr0 YCTpPOKCTBA
B COOTBETCTBUM C HOPMaMH HCIBITAHUN  AJIEKTPOOOOPYAOBAHMS  JIOJKHBI
MIPOU3BOIUTHCS:

HU3MCPCHUC COMPOTHUBICHUA 3a3CMIIAIOIICT O yCTpOfICTBa;
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U3MEepeHre HAMPSHKEHUS TPUKOCHOBEHHUS (B 3JIEKTPOYCTAaHOBKAX, 3a3eMJISIOIIIEE
YCTPONCTBO KOTOPBIX BBHIMOJIHEHO IO HOpPMaM Ha HaMpsHKEHUE MPUKOCHOBEHMS),
MpOBEpKaA HaJINY U LETIH MEXKTY 3a3EMJISFOIIUM YCTPOMCTBOM
U 3a3€MJIEMBIMHU DJIEMEHTAMM, a TAKKE€ COCIMHEHUN €CTECTBEHHBIX 3a3€MJINTEINICH
C 3a3¢MJISIFOIMM YCTPOMCTBOM;

M3MEpPEHHE TOKOB KOPOTKOTO 3aMBIKAaHUS JJIEKTPOYCTAHOBKH, IIPOBEPKA
COCTOSTHUS TPOOMBHBIX MPEIOXPAHUTENCH;

U3MEPEHUE YACNBHOTO CONPOTUBJIEHUS TPYHTAa B pPAlOHE 3a3€MIIIOLIETO
YCTPOWCTBA;

- MU3MEPEHHsS MApaMETPOB 3a3€MJISIIOIIMX YCTPOMCTB - COINPOTUBIICHUE
3a3eMJISIOIIETO YCTPOMCTBA, HAIIPSKEHNE NMPUKOCHOBEHHSI, POBEPKA HAIMYMS LIENU
MEXKY 3a3€MJIMTEISIMU U 3a3€MIIIEMBIMU JIEMEHTAMU - TIPOU3BOMSTCS TAKXKE IOCIIE
PEKOHCTPYKIIMM W PEMOHTAa 3a3¢MIIIOIIUX YCTPOMCTB, MpU OOHAPYKCHHUH
paspylleHusT WA [EPEeKpbITUad  u30iATOopoB  BJI  snexkTpuyecko  Ayrom.
[Ipy HEOOXOAUMOCTH MOJDKHBI MPUHUMATHCS MEPHI IO JOBEJACHHUIO MapamMeTpoB
3a3€MJBIIOIINX YCTPOUCTB 10 HOPMATHUBHBIX;

- IIPU UCIIOJIb30BAHUU B DJIEKTPOYCTAHOBKE YCTPOKCTB 3aIUTHOI'O OTKIIFOUECHUS

(mamee - VY30) nomkHa OCYIIECTBISTHCS €ro TMPOBEPKA B COOTBETCTBUH C
pPEKOMEHAAINSAMU 3aBOJIa-U3TOTOBUTEIIS u HOpMaMH UCTIBITAHU T
AIEKTPOOOOPYAOBAHUS.

Buvibop kabeneii

B coorBercTBMM CO  CTAaTUCTHUKOW OCHOBHOM MNPUYMHOW  IOXKAPOB
OT DJIEKTPOM3ACIHUN SIBISIOTCS AyekTpuueckue kademu. [loaromy, mist obecrieueHus
MOKapHOM 6€30MaCHOCTH, HEOOXOAMMO MTPABUIILHO BHIOMPATh KaOEIbHBIC U3IEIHS 110
TUITY UCIIOJIHEHUS U CEUCHUIO TOKOMPOBOISIIIINX KHUJI.

[Tpu BeIOOpE THITA MCTIOTHEHUSI Kabemel 1711 0O0BEKTOB pa3TUIHOTO Ha3HAUCHUS
MOXXHO BocmoJsib3oBaThesi TpeOoBanusimu ['OCT 31565-2012, B cOOTBETCTBUU
C KOTOPbIM B HOPMATHMBHON JTOKYMEHTAIlMUM Ha KaOellbHOE M3JeNIUe JIOJDKHA OBITh
yKa3aHa oO0JacTh €ro MNPUMEHEHUS C YYeTOM IIoKa3zaTele OMmacHOCTU W THIa
ucronHeHus. B nmanHoM cranjapre mpuBeneHa Tabiuia «lIpeumyliiecTBeHHbIE
00JIaCTH TPUMEHEHMS KaOelIbHbIX H3ACIUM € y4eTOM UX THUMA MCIOJHECHUS

npeAcTaBiieHHas B Tabiuile 4.
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Taoauna 4

IIpeumyniecTBeHHbIE 00/1ACTH IPUMEHEHHSI Ka0eJIbHbIX U3/1eJIHH C

Y4€TOM UX THIIA UCITOJTHCHUSA

Kuacce
Tun ucnonHenus o
MOXKAPHOM [MpeumyiiecTBeHHast 00JIACTh TPUMEHEHUS
Ka0eILHOTO U3IEITH
OTACHOCTH
be3 0603HaueHus 01.8.2.54 JIyist OMMHOYHOM TPOKJIAAKA B KaOETBHBIX COOPYKCHUSX M MPOU3BOICTBCHHBIX
noMenieHnsax. [ pyrmoBast mpokiragKa pa3pernaeTcsi TOIFKO B HAPYKHBIX
3JIEKTPOYCTAaHOBKAX W MIPOU3BOJICTBEHHBIX TIOMEIICHUSX, T BO3MOKHO JIHIIIH
MePHOANIECKOE TIPUCYTCTBHE 00CITYKHUBAIOIIETo MepcoHaa, Ipx 3TOM
HEOOXOIUMO TIPAMEHSTh TACCUBHYIO OTHE3AIUTY
ur(A F/R) IMla.8.2.5.4 |/lnsg mpokiaaku, ¢ y9eToM 00beMa TOproUeH HAarpy3Ku Kabernei, B OTKPBITHIX
Hr(A) 1116.82.5.4 |KabenbHBIX COOPYKEHHMAX (ICTAKaaxX, rajepesx) HapyKHbIX
ur(B) .825.4 3JEKTPOYCTaHOBOK
Hr(C) [13.8.2.5.4
ur(D) 14.8.2.5.4
Hr(A F/R)-LS Ma.8.2.2.2 | st mpokiaaky, ¢ yaetoM o0beMa roproueii Harpy3ku xalernei, Bo
Hr(A)-LS 11168222 |BHYTPEHHHUX DIEKTPOYCTAHOBKAX, & TAKIKE B 31aHHUAX, COOPYIKEHHUSIX U
ur(B)-LS 08222 3aKPBITHIX Ka0CTBHBIX COOPYKCHHSIX
ur(C)-LS 113.8.2.2.2
ur(D)-LS 114.8.2.2.2
Hr(A F/R)-HF IMla.8.1.2.1 |/Ing mpokiaaku, ¢ yaeroM o0beMa Toprodeil Harpy3ku Kabemnei, Bo
ur(A)-HF [116.8.1.2.1 |BHYTPEHHHUX 3JIEKTPOYCTAHOBKAX, a TAKXKE B 3[IaHIUAX M COOPYKCHHAX C
ur(B)-HF M.8.12.1 MacCOBBIM MPeObIBAHUEM JIFOJICH, B TOM YKCIIe B MHOTO(GYHKITHOHATBHBIX
B BBICOTHBIX 3[JaHUSIX M 3[JAHUSIX-KOMILIEKCAaX
ur(C)-HF I13.8.1.2.1
ur(D)-HF 114.8.1.2.1
Hr(A F/R)-FRLS Ma.7.2.2.2 | dast mpoKiIaaky, ¢ yaeToM o0bema roprodeii Harpy3ku kalernei, B cucremax
Hr(A)-FRLS [116.7.2.2.2 |IpPOTUBOMOKAPHOMN 3ALIMUTHI, a TAKIKE APYIUX CUCTEMAX, KOTOPbIE JOKHBI
Hr(B)-FRLS M.7222 COXpaHATHh pabOTOCIIOCOOHOCTH B YCIIOBHSIX TOXKapa
ur(C)-FRLS [13.7.2.2.2
ur(D)-FRLS [14.7.2.2.2
ur(A F/R)- FRHF Mla.7.1.2.1
ur(A)-FRHF 1116.7.1.2.1
ur(B)-FRHF 2.7.1.2.1
ur(C)-FRHF I13.7.1.2.1
ur(D)-FRHF 4.7.1.2.1
Hr(A F/R)-LSLTx IM1a.8.2.1.2  |[Ing mpokiIaaku, ¢ ydeToM o0beMa Toprodeil Harpy3ku kaberneil, B 3MaHuIxX
Hr(A)-LSLTx [116.8.2.1.2 |HOETCKUX HOMIKOIBHBIX U 00Pa30BATENbHBIX yIPEKICHHH,
Hr(B)-LSLTX M2.82.1.2 CIeUATM3UPOBAHHBIX JOMaX MPECTAPENbIX U HHBAIH/OB, OOJIbHHUIAX, B
B CMANBHBIX KOPITycax 00pa30BaTeNbHBIX YUPEKICHUI MHTEPHATHOTO THIIA U
ur(C)-LSLTx 113.8.2.1.2 JIETCKIX YIpesKTeHHii
ur(D) LSLTx 114.8.2.1.2
ar(A F/R)-HFLTX Ma.8.1.1.1
ur(A)-HFLTX I116.8.1.1.1
ur(B)-HFLTX I12.8.1.1.1
ur(C)-HFLTX I13.8.1.1.1
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Kitace
Tun ucnonHeHus .
TIOXKAPHOU [IpenmymiecTBeHHass 001aCTh TPUMEHEHUS
Ka0eITLHOTO U3EITHS
OTIaCHOCTH
Hr(D)-HFLTX [14.8.1.1.1
Hr(A F/R)-FRLSLTx |I11a.7.2.1.2 | ]lns npokiaaku, ¢ yuetoM o0beMa roproyeii Harpy3ku ka0eneid, B cucreMax
Hr(A)-FRLSLTx I116.7.2.1.2  |mpoTHUBOIOKAPHOI 3aUTUTHI, a TAKKE B IPYTHX CHCTEMAaX, KOTOPBIE TOJIKHEI
ur(B)-FRLSLTX 2.7.2.1.2 COXpaHATh pabOTOCTIOCOOHOCTD B YCIIOBHSIX TIOXKAapa, B 3JaHMSIX JETCKUX
ur(C)-FRLSLTX 113.7.2.1.2 JIOMITKOJIEHBIX 00pa30BATENFHBIX YIPESKACHUH, CICIUANTN3UPOBAHHBIX IOMaX
ur(D)-FRLSLTx m4.7.2.1.2 MIpecTapesbiX U MHBAINIOB, OOJIbHHUIAX, CHTAJIBHBIX KOPITycax
ur(A F/R)-FRHFLTX | Tla.7.1.1.1 00pa3oBaTeNbHBIX YUPEKICHUI HHTEPHATHOTO THUIIA U JIETCKUX YUPEKIASHUN
Hr(A)-FRHFLTX I116.7.1.1.1
Hr(B)-FRHFLTX 2.7.1.1.1
Hr(C)-FRHFLTX I13.7.1.1.1
Hr(D)-FRHFLTX 4.7.1.1.1

Ha s51ekTpoycTaHOBKY U 3JIEKTPUYECKUE LIETH KUJIBIX U OOIIIECTBEHHBIX 3/JaHU
B TOPOJIaX U CENbCKUX HACEJIEHHBIX MYHKTaX HOMHUHAJIbHBIM Hanpsbkenuem 1o 1000 B
MEepPEMEHHOr0 TOKa pacrmpocTpansioTes TpeboBanus CII  256.1325800.2016,
B COOTBETCTBHH C KOTOPBIM:

- BHYTPEHHHUE 3JIEKTPUUYECKUE CETU JIOJDKHBI OBITh HE PacHpOCTPaHSIOIIUMHU
TOPEHUE W BBINOJHATHCA Kalelns MM M TOPOBOJAAMHU C JKWIAMH W3 MEIU WU
ATFOMHUHUEBBIX CIUIaBOB Mapok 8030 u 8176, mmHONpPOBOAAMYU C MEIHBIMHA IIMHAMHA
B coorBercTBUM ¢ TpebdoBanusimu [IYD, 'OCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takxke TpeOOBaHUSIMHU OJJIEKTPO- M TIOKApHOU
0e30MacHOCTH;

- CEYEHHsI TOKOMPOBOMSIINX MEIHBIX KWJI U KU1 U3 ATFOMUHUEBBIX CILJIABOB

mapok 8030 u 8176 nomxHbI ObITH HE MEHEE YKa3aHHBIX B TaOIUIE 5;

Tadauna 5
CeuyeHHsl TOKONPOBOAANIUX MEIHBIX KU U KUJI U3 AJIOMHUHHEBBIX CILJIABOB
mapok 8030 u 8176

HawnMenbiree cedeHre TOKOPOBOISIIINX KU
xabeJeii ¥ IPOBOIOB, MM?
HaumeHnoBanue ITMHUU
MEIHBIMU JKIJIAMHU U3 aJTFOMAHHU EBBIX
KUJTAMU criaBoB Mapok 8030 u 8176
JIvHUYM TPYNITOBBIX CETEH OCBEIICHUS 15 2,5
JIuHUYM TPYNIOBBIX CETEH PO3ETOK 2,5 4,0
JIuHUM OT TAXKHBIX 10 KBAPTUPHBIX 2,5 4.0
IIUTKOB U K PACUCTHOMY CUCTUUKY
JIluHuM pacrpenenuTeNbHON ceTn 4,0 6,0
(cTOsIKM) 1Sl MUTAHUSL KBapTHP
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- IpY COEIMHEHUU MPOBOJHUKOB C KUJIAMHU U3 aJTIOMUHUEBBIX CIIJIABOB MapOK
8030 m 8176 ¢ »BIEKTPOYCTAaHOBOYHBIMU HW3ACIUSAMU, allapaTamMu 3allUThl U
CUCTYMKAMHU PEKOMEHJIYETCSl HCMOJIb30BaTh COCAMHUTEIBHBIE YCTPOWMCTBA B
coorBerctBUU ¢ TpebdoBanusamMu [[OCT 31604 ans koMMyTalid TPOBOJHHUKOB H3
ATIFOMUHUEBBIX CIUIABOB C KOHTAKTAMH JIJIs1 IPOBOJTHUKOB U3 MEMIU.

Jnst obecrieyeHus HaJIe)KHOCTH KOHTaKTHBIX COCIMHEHU N B
pacnpeenuTeNbHbIX KOpoOKax CIIeIyeT OCYUIECTBIISITh COEIMHEHNE
TOKOIMPOBOMSIIIMX KW U3 CIUIaBOB amtoMuHus mMapok 8030 u 8176 mpu momomiu
BHUHTOB WJIHM AJIFOMUHUEBBIX THJIb3, METOJIOM OIPECCOBKU UJTU UCIOJIL30BATh CBAPKY.

[Ipy MOHTake OTBETBIISIEMBIX Kabenel C KWJIaMH U3 aJIIOMUHHUEBBIX CILJIABOB
Mapok 8030 u 8176 nOKHBI IPUMEHSATHCS CKUMBI C OUUHKOBAHHBIMU KOHTAaKTAMH.

[Ipy BBINOJHEHUM COEAMHEHUM B AJIEKTPOMPOBOAKAX C TOKOMPOBOISIIIUMU
KUJIaMH U3 CIUIaBOB amtoMuHus Mapok 8030 u 8176, ecnu TUI 3I€KTPOYCTAaHOBOYHBIX
U3JIETNI  CONEPKUT MEJHBIE WIM JIaTYHHbIE KOHTAaKThl, JUisi oOecreyeHus
CTAaOMJIBHOCTH KOHTAKTHOTO COCJAMHEHUS CIIEYET MPUMEHSTh JICKTPOIPOBOISIINE
CMa3KH.

Menp uMeeT Jy4llyl0 MPOBOAUMOCTb, MO CPABHEHUIO C AITOMUHUEM, 4YTO
o0ecreunBaeT MPU MEHBIIIEM CEYEHUU OOJBITYI0 MAKCUMAILHYIO TOKOBYIO HArpy3KYy.

Mennblii TPOBOJHUK MEHBILIE MOJBEPraeTCs OKUCIEHUIO U CHOCOOEH JONroe
BpEMS COXPAHATh KAueCTBO KOHTAKTOB MPH COCIUHEHUU B paCHpeaeiIUTEIbHBIX
KOpPOOKax u ApYrux mpuodopax.

B xkunmbix W OOILIECTBEHHBIX 3[@HUAX C NPUMEHEHUEM JIEPEBSIHHBIX
koHCTpykuuii B coorBerctBue ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHE DJIEKTPUIECKUE CETU JIOJDKHBI OBITh HE PACIPOCTPAHSIONIUMH TOPEHUE U
BBITIOJIHATHCA KaOensiMu U mpoBogamMu ¢ MeaubiMu sxuiamu B TOCT 31565, 'OCT P
50571.5.52, CI1 76.13330.

CIT 256.1325800.2016 nomyckaeT NpUMEHEHUE KaOENbHBIX M3JETUNd C
TOKOMIPOBOMSIIIIMMU ~ KUJIAMU W3  QJIFOMUHHUEBBIX CIUIAaBOB JUIsl  OpraHU3aluu
BHYTPEHHUX CETEW, HO HAKJIAJIBIBAET HA UX MOHTAaX JOMOJHUTEIbHbBIE OTPAHUYECHUS.

st obecrieueHnst HaJIEKHOCTH AJIEKTPOIPOBOJIOK B 3IaHMSIX, BBITIOIHSIEMBIX
MPOBOJIAMU U KaOEJISIMU C TOKOMPOBOSIIIIMMU JKAJIAMU U3 CILJIABOB aTFOMUHUS, TIPU
MOHT@X€ JIOJDKHBI ~ UCIOJIb30BaThCSA  JMOO  DJIEKTPOYCTAaHOBOUHBIC — W3JIEIHA,

KOHTAKTHBIC T'PYIIIIBI KOTOPBIX UMCIOT CICHUAIIBHBIC ITOKPLITHA, O6GCH€‘—II/IBaIOH_[I/Ie
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CTaOMJIBHOCTh KOHTAKTHOI'O COEJUHEHMS KaK ¢ MEIHBIMU, TaK U ¢ TOKOIIPOBOASIIIUMU
KWJIaMHA €3 CIUIaBOB AQIOMUHHUSA, YTO JOJDKHO OBITh OTPRXEHO B MAapKHPOBKE
(manpumep, Cu/Al) mubo mpu HCNONB30BAaHUU CEPUMHO BBIMYCKAEMBIX B CTPaHE
YCTaHOBOYHBIX HW3JEIMH JOJDKHBI TPUMEHSATHCS JIOMOJIHUTEIbHBIE TEXHUYECKUE
cpeAcTBa, 00ecreunBaroIIfe CTa0MIbHOCTh KOHTAKTHBIX COEIMHEHUN.

[Ipy  KOpPOTKOM  3aMBIKAaHMW  MEIHBIE  JKHJIBI  SIBISIIOTCA — Ooree
MOXKapoOe30MacHbIMK, YeM KHJIbI W3 QTIOMUHHUEBBIX CIUIABOB 3a CYET MEHBIIEH
3aKUTaTEIbHONM CIMOCOOHOCTH YacTHUIl MEIU MO CpPaBHEHHIO C 3aXKUraTebHOMN
CIOCOOHOCTBIO YaCTHIL] AIFOMUHUS.

C TOUKM 3peHMs] TOXKApHOW O€30IaCHOCTH, NPEANOYTUTENIBHBIM SBISETCA
IpPUMEHEHNE KaOebHbBIX U3EUN C MEIHBIMU TOKOIIPOBOISAIINMHE SKUJIAMH.

Ha noxaphuyro 6e301acHOCTb 37EKTPONPOBOJIKH BIUAET MPABUILHOCTH BEIOOpA
CEUEHUs] TOKOIPOBOAAIINX KU Kabenel. HeBepHbIil BEIOOp ceueHUs Kabesst MOXKET
IPUBECTU K €ro MEpEerpeBy, OIUIABICHUIO H3OJSLUU U €€ BOCILUIAMEHEHMIO WM K
KOPOTKOMY 3aMBIKaHHUIO C TIOCTEIYIOIINM BO3TOPAHUEM.

OCHOBHBIM MapaMeTPOM, KOTOPbI HEOOXOIMMO YUWUTHIBATh IPHU pPACUETEe
ceueHusi KabOenst sBNSETCS JUIMTENbHO JOMYCTUMAash TOKOBas Harpyska, T.e.
MaKCHMaJbHas BEIMYMHA TOKa, KOTOPYIO KaOeIb MOXKET MponycKkaTh 0e3 meperpena B
TEUYEHHE UTUTEIHHOTO BPEMEHHU.

PacueTHble 35eKTpUYECKUE HATPY3KH JUIsl pa3IMUHBIX )KHIIBIX U OOIECTBEHHBIX
3nanuil npeacrasiensl B pazaene 7 CIT256.1325800.2016.

Jlng mpoBeneHus caMOCTOATENIbHOIO pacyeTa Ce4eHMsl Kabens Mo TOKy AJis
YaCTHOTO JIoMa (KBapTUPbl) HEOOXOIMMO BBIIIOJIHUTE CIEAYIOIINE JEUCTBUS:

- ONpelNelIuTh CYMMapHyIO MOIIHOCTh BCEX DJIEKTPONPHOOPOB, KOTOpHIE
OJTHOBPEMEHHO MOT'YT OBbITh BKJIFOUEHBI B CETh;

- paccuuTaTh CUILY TOKa, KOTOpas OyJeT MpoTeKaTh 110 Kabellto MpH BKIIFOUEHUU
JAHHBIX AJIEKTPONpHOOPOB;

- 110 Ta0JUIE ONPENEIUTh HanOoIee MOAXOAIIEee ceueHue Kaodensl.

CymmapHast MOIIHOCTB 3aekTponpudopoB (P, BT) Beuncasercs kak cymma
MOIIIHOCTEN OTIEAbHBIX MPUOOPOB, KOTOPHIE MOT'YT OBbITh BKJIHOUEHBI OJHOBPEMEHHO.
JlaHHBIE O MOIIMHOCTH KaXKIOTO DJEKTPUUECKOTO MpuOopa YKas3bIBAIOTCA B €O

IMaCIiopTe, pyKOBOACTBC I10 SKCINIyaTallu M T.II.
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Pacuer cunbl Toka (I, A) mpoTekaroiero 1o kadeato MPoBOUTCS MO (OpMYyJiaM:

115t onHo(azHol cetn Hanpsbkenuem U =220 B
P Y KH
U-cos@

I=

1St Tpexdasnoit cetu Hanpspkennem U = 380 B
P

L S
JB_- U-cos@

JUTs1 OBITOBBIX JIEKTPONPUOOPOB COSp = 1.

Ku — ko3 purimeHT oTHOBpEMEHHOCTH, T.€. KaKas 4aCcTh MIPUOOPOB MOXKET ObIThH
BKJIFOUE€HA OJITHOBPEMEHHO.

JInsi MOBBIIIEHUST TIOKapHOW 0O€30MacHOCTH, B pacyere JJjIsi 4acTHOro JoMa
(KBapTUPbI) MOXKHO MPEANON0XKHUTH, YTO B CETh OJHOBPEMEHHO MOT'YT ObITh BKIIOUECHBI
BCE DJIEKTpUUYECKUe TPUOOPBI U MPUHATH KodpPuument Ky = 1.

3Has BENMYMHY TOKAa, CEUEHHWE TMPOBOJA HAXOMAT 1o Tabmume 6.
Ecnu okaxeTtcs 4To pacyeTHOE U TaOIMYHOE 3HAUCHUS TOKOB HE COBIAAAIOT, TO B 3TOM

ciiydae BBIOMpAIOT OJmkaiiiinee Oosblliee 3HAYEHUE CEYEHHUSI TOKOITPOBOISAIICH KHUITBI

ka0erns.
Tadnuua 6
Br100p ceueHnnsi NpoBoaa MO BeJIMUMHE TOKA
Ceuenne MenHble Kuiibl IPOBOIOB U Kadesnei
TOKOIIPOBO/IAIIIE Hanpspkenue, 220 B Hanpspxkenue, 380 B
i xutb, My? TOK, A MOIIHOCTG, KBT TOK, A MOIIIHOCTE, KBT

1,5 19 4,1 16 10,5
2,5 27 59 25 16,5
4 38 8,3 30 19,8
6 46 10,1 40 26,4
10 70 15,4 50 33,0
16 85 18,7 75 49,5
25 115 25,3 90 59,4
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 47,3 180 118,8
95 260 57,2 220 145,2
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Ceveniie MenHbie KUJIBI TPOBOIOB U Kabernein
TOKOITPOBO/IAIIIE Hanpspkenue, 220 B Hanpsokenue, 380 B
it b, My? TOK, A MOIIIHOCTh, KBT TOK, A MOIIIHOCTE, KBT

120 300 66,0 260 171,6
2,5 20 44 19 12,5
4 28 6,1 23 15,1

6 36 7,9 30 19,8
10 50 11,0 39 25,7
16 60 13,2 55 36,3
25 85 18,7 70 46,2
35 100 22,0 85 56,1
50 135 29,7 110 72,6
70 165 36,3 140 92,4
95 200 44,0 170 112,2
120 230 50,6 200 132,0

Eciu B joMe HMEIOTCS MOIIHBIE SJEKTPONPUOOPHI, Harpy3ka KOTOPBIX
cocrapisier 6osiee 1,5 kBT, A UX MOJKIIOYEHUS PEKOMEHIYETCS UCIOJIb30BaTh
OTJIENIbHYIO JINHHUIO.

Yacto npuxoauTes peniaTh 00paTHYIO 3a7a4y, Koraa Jisl U3BECTHOTO CEUCHUS
MIPOBOIHUKA, MPOJIOKEHHOTO B TOME WUJTM KBApTUPE, HEOOXOAMMO HANTH MaKCUMATbHO
JOMYCTUMYIO Harpy3ky. B sToM ciydae, mo TabiuuaMm Juisi JAHHOTO CEUYEHUs
TOKOIIPOBOJISIIICH >KUJIbI KaOesass HaXOJuM MaKCHMAJIbHO JIOMYCTUMYIO Harpysky.
3aTeM 3Hasi MOIIHOCTHU 3JIEKTPUUYECKUX MPUOOPOB, ONpeAeiieM, KaKue U3 HUX MOTYT
OBITH OJTHOBPEMEHHO BKJIIOYEHBI B CETh.

Cnenyer mOMHUTh, YTO MAKCHUMAJIbHBIM JOMYCTUMBIA TOK ISl CTAaHAAPTHBIX
OBITOBBIX 3JIEKTPOYCTAHOBOYHBIX HM3JEIHMM (BBIKIIIOUATENH, PO3ETKH) paBeH 16 A.
[ToaTOMy BKJIIOYaTh B OJIHY PO3ETKY WJIM MOAKIIOYATh K OJHOMY BBIKIKOYATEIIO

Harpy3ky 6osee 16 A, yto nist onHO(hA3HOM CETH COOTBETCTBYET 3,5 KBT Henb34l.
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3.3. JeucrBus npu o0HapyKeHUH aBapuilHOIO pe:kuma
B 3JIEKTPOOOOPYA0BAHUM

ABapuiHBII peKUM paldOThl FKCILUTYaTUPYEMOI'O 3IEKTPOOOOPYAOBAHUS MOXKET
MPOSBIISATECS B BUJIE CPAOOTKHU anmnaparoB 3JIEKTPUUYECKON 3alIUThI CETH, U3MEHEHUS
L[BETa TEPMOWHIMKATOPOB, OOHAPYXEHUS 30H AHOMAJIbHOIO HAarpeBa 3JIEMEHTOB
ANEKTPOOOOPYAOBAaHUS TPHU TEMJIOBU3MOHHOW JMArHOCTUKE, CPaOOTKU AaTYUKOB
TepMmocucteM. Kpome Toro, 06 aBapuitHOM pexxume paboThl AIEKTPOIPrUOOpa MOKET
TOBOPUTH MOSBJIIEHUE HA €r0 MOBEPXHOCTH, IIHYPE M BWJIKM MHUTAHMS OIUIABJICHHM,
nedopmaliy Kopryca, BOSHUKHOBEHUU MPH pabOTe HEXapaKTEPHOro IIymMa U 3araxa
IJIABALLENUCS U30JSLNHN.

[Ipu3Haku aBapuitHOTO pexuMa PadOThI AIEKTPOOOOPYIOBAHUS U ACUCTBUSA MIPH

ux OOHapyXKeHHH MpeACTaBICHBI B TabIuIE 7.
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Taonuua 7
IIpu3Haku aBapuiiHOr0 pe:kuMa padoThl IJIEKTPOOOOPY10BAHUSA U ACHCTBUS NPH UX 00HAPYKEHUH
IIpusHak aBapuiiHOTO pe:KMMa Bo3MoxHasi npuunHa Pexomenayembie 1eiicTBHA
CpaboTan aBToMaTHUECKUH BhIKITIOYaTeNlb | KopoTkoe 3aMbIKaHUE B 1IETIH. Orarmn 1.
[Ieperpy3ka B nenu. - YCTaHOBUTHb KaKOM TUIl  ammapara 3alUThl  cpabortal
(aBTOMaTHYECKUI BBIKJIIOYATEIb, yCTPOHCTBO 3aIIUTHI
Cpabotaiio YCTPOWUCTBO 3alUThl | YTEUKa TOKA. JuGepeHInaIbHOro TOKa, YCTPOMCTBO 3allUThl OT NepeHaNpsKEHMS,
mudepeHInaibHOro ToKa YCTPOMCTBO 3aLUTHI OT IyTOBOT'O Mpo00s (MCKPEHUS)) HIIU 110 KAKOMY
KaHaJly MPOM30IIJI0 cpabaThiBaHue, eciau Tprudop KOMOMHUPOBAHHBIMH,
CpaboTtano ycTpoWcCTBO 3aummThl  OT | Jyrosoit T.€. 00beINHAET B ceOe nBa 1 00Jiee TUIIA 3aILMTHI;
JyrOBOI0 Ipo0os (MCKpeHus) poOo(1ocae10BaTeIbHBIMH, - YCTaHOBMUTb OOCTOATENbCTBA IPU KOTOPHIX IPOU3OILIO
HapajulebHbIi, Ha 3€MJII0) UK | OTKII0YeHUE. UTO MPOU30IIO IPE OTKIIOYEHUEM (TTOIKII0YEHUE U
HCKPEHHE. OTKJIIOUEHUE TMOTPEOUTENs, MEpIAaHUe CBETa, aHOMaJbHas paboTa
AIIEKTPONPHOOPOB 1 T.11.)? Kakue Harpy3Kku OBbLITN MOIKIFOYEHBI U ObLITH
Cpabortano ycrpoiictBo 3amuThl  OT | [lepenansl HanpsoKeHUs B pabote? Korna u ckoyibko pa3 cpabaThIBaay anmapaThl 3aluThl?
HepeHaNPSHKEHHS - MPOBECTH BU3YaJbHBIH OCMOTP 3JIEKTPOOOOPYIOBaHMS (LIHYPHI

MUATAaHUS, PO3CTKH, BBIKIIOYATEIN, KOHTAKTHBIC COCIUHEHUS,
COCIMHUTEIILHBIE KOPOOKH, JIEKTpONpPHOOPHI) HA HAIMYUE BUIUMBIX
MOBPEXK/ICHUH (M3MEHEHHE IIBETA MJIM OIIABJIICHUE W3OJISIUHU, CIICIBI
TEPMHUYECKOTO BO3JACHCTBUSA B pe3yJbTaTe€ KOPOTKOIO 3aMbIKaHUS,
UCKPEHHUS, IEPETPY30K);

- €CIId TIPU BU3YAJIbHOM OCMOTpE OOHAPY>KEHbI MOBPEKIECHUS, TO
HEOOXOAMMO TMPHUCTYNHTh K YCTPAHCHUIO TPUYUH BBISBICHHBIX
MOBPEXICHU N u PEMOHTY (3aMeHe) MOBPEXKIEHHOT O
MEKTPOOOOPYIOBAHNUS,

- €CJIM TIPH BU3YaJIbHOM OCMOTPE MOBPEXKICHUSI HE 0OHAPYKEHBI, TO
HEOOXOAMMO MPENUTH K HTary 2.

Otam 2.

[TpoBepuTth HaaNeXKaIIy0 padoOTy anmapara 3aIiuTh.

- ISl YCTPOMCTBA 3aLIUTHI OT NEPEeHANPSKEHUS] U3MEPUTh 3HAUCHHUE
HANPSDKEHUST OUTaoler ceTu. FEciu  3HaueHWe MUTAKIIEro
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IIpusHak aBapuiiHOIO pe:KMMa

Bo3moskHasi npu4YHHa

Pexomenayemble geiicTBus

HanpsOKEHHs] CeTH BBIXOJUT 3a JUAaNa30H YCTaBKU ammapaTta (HIbKe
HUKHEro Tpezesia WM BbIIIe BEpXHEro), To npodiema B cetu. Eciu
3HAYEHHUE MMUTAIOIIEr0 HANPSDKEHUS CETH JISKHUT B TUANa30HEe YCTaBKH,
TO ammapar 3alUThl HEUCIIPaBEH U eT0 HE00X0IMMO 3aMEHHTD;

- a4 ycTpoWcTBa 3amUTHl  JUQQEpeHIHaIbHOro  TOKa B
COOTBETCTBHH CO cTaHAapTamu [7, 8] B KOHCTPYKIHUHU JOJDKHO OBITH
NPEeAyCMOTPEHO  TECTOBOE  YCTPOMCTBO  (KHOMKAa),  KOTOpOE
o0ecrneunBaeT MpoBepKy paboTOCIIOCOOHOCTH anmapaTa. Taxke MOXKHO
MPOBEPUTH PabOTOCHOCOOHOCTh YCTPOMCTBA C TMOMOIIBI0 MPUOOPOB
IPOBEPKM U  U3MEPEHUS IapaMeTpOB YCTPOWMCTB  3alUTHOIO
oTkyroueHus. Eciu anmapat 3amuThl HEMCIIpaBEH, €ro HeoOXOIuMO
3aMEHUTD.

- AN yCTPOMCTBA 3alIUTHI OT JYroBOro Mpo0osi MPOBEPUTH
paboTOCOCOOHOCTH amnmapaTa B COOTBETCTBHH C HHCTPYKIIMEH 3aBoja -
usroroputens. Hampumep, ¢ NOMOIIBIO TECTOBOTO YCTpPOICTBa,
BXOJISIIIIETO B KOMILJIEKT IMOCTaBKM MpUOOpa, MpHU MOMOIIM TECTOBOU
KHOMNKMU U T.A. Ecnu anmmapaT 3ammThl HEUCIpaBEeH, €ro He0oOX0IuMO
3aMEHHTb.

- TUTST ABTOMATHYECKOT'O BBIKJTIOYATEIS IPOBEPUTH
paboToCIIOCOOHOCTD MexXaHu3Ma pacrernieHus. B3Bectn
aBTOMAaTHYECKHI BBIKIIIOYATENIb PYKOW M MOCie OTKIOYHUTH ero. [Ipu
OTKJIFOYEHUH JIOJDKEH OBbITh CIBIIIEH XapaKTePHBINA MIETIOK.

Ecnu anmapatsl 371eKTpUYecKOi 3aliThl HCIIPAaBHBI, TO HEOOXOIUMO
IIEPEUTH K 3Tamy 3.

Orarm 3.

[TpoBepka npruCcOeAMHEHHBIX HArpy30K (2JIEKTPONpUOOpPOB).

- MPUCOEAUHSTH K BIEKTPUUYECKON IIEMU IMOOYEPETHO 1O OJIHOU
Harpy3Ke, KOHTPOIUPYs cpadaThIBaHUS allapaToB 3aIIUTHI;

- TIPH BBISBJICHUU HATPY3KH, BBI3BIBAIOIIEH cpabaThIBaHKE ammapara
3allUThI, BBIBECTH HATPY3KY U3 SKCILTyaTaluu.

PesynpTathl  mpoBepkM, a  TaKXkKe  BCE  IPOBEJEHHBIC
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IIpusHak aBapuiiHOIO pe:KMMa

Bo3moskHasi npu4YHHa

Pexomenayemble geiicTBus

npoQuIaKTHYECKUe U  PEMOHTHBIE  pabOTBl  JOIKHBI ~ OBITH
3a(pUKCHpPOBaHBI B )KypHAJIE.

TepM OMHJIWUKATOPp UBMCHHII LIBET

[leperpyska nenw.
I110X0M KOHTAKT.

- BeiBecTH 311eKTp00OOpYAOBAaHHME U3 DKCILTyaTaIUH;

- YCTAaHOBUTH OOCTOSITEIHCTBA, IPH KOTOPBIX MPOHM3OLIEI IeperpeB
(kakue Harpy3ku OBLIM TNOAKIIOYEHBI M Obuln B pabore, Inpu
BO3MO)KHOCTH H3MEPHUTH MPOTEKAIOMIMNA TOK C IEJbI0 BBISBIICHHS
Meperpy3KHu).

- TpPOBECTH BHU3YaJbHBIH OCMOTP JJIEKTPOOOOpPYIOBaHUS, Ha
KOTOpPBIA HAHECEH TEePMOMHAMKATOP Ha HAJIWYUE BHIUMBIX
MNOBPEXKACHUH (M3MEHEHHE I[BETa MJIM OILJIABJICHUE M3OJIIHH, CIICbI
TEPMHYECKOTO BO3JICHCTBHS B pE3yJbTaTe KOPOTKOTO 3aMBIKAHUS,
UCKPEHHUS, IEPErPY30K);

- €ClH TNPH BU3YaJIbHOM OCMOTpE OOHApYKEHBbI MOBPEKIEHUS, TO
HEOOXOAMMO TIPUCTYNHUTh K YCTPAHEHUIO MPHYUH BBISIBICHHBIX
MOBPEXKIACHU I u PEMOHTY (3ameHe) MTOBPEXJEHHOTI O
ANEKTPOOOOPYIOBAHNS,

- €CJIM TIPH BU3yaJIbHOM OCMOTpE IMOBPESKACHUS HE OOHAPYKEHBI —
MPOBECTU OLIEHKY €ro COCTOSHUS W BBINOJHUTH NMPO(PUIAKTHYECKHE
paboTHI;

- YIaIUTh CTApbId TEPMOMHIUKATOP U HAHECTH HOBBIU.

B xypHaie yka3arh HaTy OOHApyXEHUs IIeperpeBa, MpPUUNHY,
MPOBEJICHHBIE pabOTHI (PEMOHT, 3aMeHa, Mpo(HIaKTHIECKHUE pabOTHI),
JaTy HaHECeHUs HOBOIO TEPMOUHIUKATOpPA, COCTOSHUE HOBOTO
TEPMOUHANKATOPA (I[BET, TPalyHPOBKA U.T.II.).

[Tony4eH curHan noxkapHoi OMacHOCTH OT
TEPMOCUCTEMBI

Ileperpy3ka.
IInoxoi KOHTaKT.

B cnydae nonydeHusi curnana o neperpese:

- YCTaHOBUTH MECTO, Il MPOU30ILIO0 cpabaThIBAHHUE JATUHKA;

- 3auUKCUpOBAaTh B JKypHaje BpeMs, MECTO U HaNMCHOBAaHUE
AIIEKTPOOOOPYAOBaHMS, HA KOTOPOM IIPOU30LLIO cpabaThIBaHUE;

- MPOM3BECTH OCMOTpP OOOPYJIOBaHHUs, MO MPUYMHE KOTOPOro




45

IIpusHak aBapuiiHOIO pe:KMMa

Bo3moskHasi npu4YHHa

Pexomenayemble geiicTBus

MIPOM30ILITIO CpabaThIBAHUE CUCTEMBI;

- II0 pe3yJbTaTaM OCMOTpA, B CIIydae BBIIBJICHHS HEHCIIPABHOCTH,
MNpoOBECTH  PCMOHT, TEXHHUYCCKOC O6CJ'IY)KI/IB3.HI/IC nJm 3aMCHY
3JIEKTPOOOOPYI0BAHMS;

- Ipu H€O6XOIII/IMOCTI/I 3aMCHHUTh JaT4UK C COOTBGTCTBYIOH_Ieﬁ
OTMETKOMH B JKypHaJe.

[Ipy  mpoBegeHWM  TEMJIOBU3UOHHOMN
JUArHOCTUKH OOHapy>KeH aHOMAaJbHBIH
HarpeB 3JIEMEHTAa JIEKTPOOOOPYy10BaAHUS

[Teperpy3xka.
110X 0l KOHTaKT.

I[Ipu oOHapyXeHHMH aBapuiHOrO MOXKapoonmacHoro Jnedekrta
AIIEKTPOOOOPYAOBaHHE HEOOXOOUMO HEMEUIEHHO BBIBECTH U3
AKCIUTyaTalli ¥ IPOBECTH PEMOHTHBIE paOOTHI.

[Tocne ycrpaneHust HeMCIPAaBHOCTEN, MPUBENIINX K BOSHUKHOBEHHIO
nedekTa, PEKOMEHAYETCS MPOBECTH IMOBTOPHOE TEMJIOBU3MOHHOE
o0cieoBaHle JaHHOIO 00BEKTA.

Pe3ynbTaThl MOBTOPHOM JUAarHOCTUKM 3aHECTM B MPOTOKOI C
YKa3aHUEM MTPOBEICHHBIX PEMOHTHO-TIPOPHIAKTHYECKUX padoT.

Pekomennyercs TNpOBOAUTH  BHEMJIAHOBYIO  TEMJIOBU3UOHHYIO
JUAaTHOCTUKY OTAEIBHBIX D3JEMEHTOB JJIEKTPOOOOPYMIOBAHUS TOCIHE
KaXXJIOTO MX PEMOHTA HJIK 3aMEHBI.

Pe3ynbTaThl BHEMIAHOBOW JTMArHOCTHKU 3aHOCSTCS B MPOTOKOJ C
yKa3aHUEeM MPUUUHBI 00CTIE0BAHMUS.

[Ipu pabote nsnekTpuueckoro mnpubdopa
HaOJI0JaeTcd HE XapaKTEepHBIM IIyM,
3anax IUIaBsAIIencst N30,

[Iepenaas! HanpsKEHUS.
Hapymenne IIpaBUII
DKCILITyaTalH.
HewucnpaBuocts
3JIeKTpoIprudopa

OTKITIIOYUTH IAEKTPOIIPHOOP OT CETH.

OcmotpeTts pubop Ha HATMYKE HEUCIPABHOCTEN (OMJIaBICHUE HIIH
MOBPEKICHUE U30JBIIIMN MUTAIOIIEro MIHYpa, Aedopmaius Kopiyca
T.J.).

I[Ipu oOHapy)KEHMH HEUCIPAaBHOCTH BBIBECTH TpuOOp U3
OKCILTyaTallHH.

[TpousBecTr peMOHT MK 3aMeHy Mprodopa.
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3akiaodyeHue

JIns TOBBILIEHHS YPOBHS MOXKApPHOH O€30MacCHOCTH OOBEKTOB SKHIIOTO
CEeKTOpa M OOLIECTBEHHBIX 3JaHUN HEOOXOJUMO IMPOBENCHHE MEPONPHUITHI IO
npo(UIAKTUKE MOXKAPOB OT BJIEKTPOOOOPYHOBAHMS, B TOM 4YKCIIE HAa OCHOBE
COBPEMEHHBIX BO3MOXXHOCTEM BEJCHHS MOHUTOPUHIA COCTOSIHUS IOKAPHOU
0€3011acHOCTH, IKCILTYaTHPYEMOT0 AJIEKTPOOOOPY10BaHHUSL.

K HUM OTHOCHUTCSI CHCTEeMAaTHUYE€CKUIT MOHUTOPUHT TOXKApPHOW 0€30MacHOCTH
AKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAaHUS KUJIBIX U OOIIECTBEHHBIX 3/1aHUN C
MIPUMEHEHUEM COBPEMEHHBIX TEXHUYECKUX CPEACTB, & UMEHHO TEIJIOBU3MOHHAS
JUArHOCTUKA, MNPUMEHEHHE TEPMOMHAMKATOPOB JUJISl BBISBICHHS aBapHMHBIX
Y4aCTKOB 3JIEKTPOYCTAaHOBOK. Takke He0OXOAMMO BHEAPITh B IMIUPOKYIO
IIPaKTUKY HOBBIE aIapaThl 3alIUThI JIEKTPUUECKUX CETEH — YCTPOMCTB 3AIUTHI
OT JyrOBOT'O MIPO0OSI U MepeHaNPsHKEHHUS.

C uenpl0 MOBBILIEHUS  MOXApHOW  O€30MaCHOCTH  AKCILIyaTHPYEMOTo
AJIEKTPOOOOPYAOBAHUS KWIBIX M OOLIECTBEHHBIX 3JaHUM, NPOPUIAKTUIECKUM
OCMOTpPAM JIOJKHBI IIOJIBEPTraThCsl BCE AJIEMEHTBI AJIEKTPOYCTAHOBOK.

Meton npoduIakTUKKA JOJDKEH BBIOMpAThCS HCXOAS U3  TEXHUYECKUX
BO3MOYKHOCTEH, yJ00CTBa BEICHHS OCMOTPOB M O€30MAaCHOCTH OOCITYKHBAFOIIETO
nepcoHana. BoO3MOXHO TNpUMEHEHHE pa3HBIX METOJOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTHU OT KOHCTPYKLIMH U YCIIOBHM SKCILTyaTal|u.

CoueTaHne HECKOJIBKUX METO/I0B MPOPHUIAKTUKU MO3BOJIsIET Ooiee 3PPHEeKTUBHO
MPOBOAUTH MPOPUIAKTUKY MOKAPHON 0€30MaCHOCTH AJIEKTPOOOOPYAOBAHUS KUJIBIX U
OOIIECTBEHHBIX 3IaHUM.

[IpuMeHsisE COBOKYMHOCTh Pa3JIMYHBIX METOAOB MOXXHO IOCTPOUTH CUCTEMY
MOHUTOPUHTAa ¥ TOPOMUIAKTUKH TOXKAPHOM  OMACHOCTH  AKCILUIyaTHPYEMOTO
AIEKTPOOOOPYAOBAHUSA, OTPAXKAIOLIYI0 COCTOSHHE TOXApHOH  0E30MacHOCTH
AIEKTPOYCTAHOBOK M MMO3BOJMIOLIYI0 OCYIIECTBIATH €r0  IPOTHBOIIOXKAPHYIO

pO(UITAKTHUKY.
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[Ipunoxenune

Onucanue TeXHUYECKHX CPEACTB NPECAYIPEKACHUA U l'lpO(l)I/IJ'laKTl/IKI/I
MmMoKapoB oT 3HeKTp0060py110BaHI/lﬂ

ABTOMaTHYeCKHE BbIK/JIOYaTe a1 (AB)

ABTOMaTHYECKHI BBIKJIIOYATENb WM NPOLIE TOBOPS «aBTOMAT» - 3TO
KOMMYTAllMOHHBIN aIllapar, NpeIHa3HAYEHHbIN I 3aIIATHI JIEKTPUUECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKHX 3aMbIKAHUN U TIEPETPY3OK.

ABTOMAaTHYECKHE BBIKJTIOYATENN OBIBAIOT C SJIEKTPOMArHUTHBIM PACIEITUTEIIEM
3aITUIIAIONTUM JICKTPUUYECKYIO TIETh OT KOPOTKOTO 3aMbIKAHHS 1 KOMOWHUPOBAHHBIM
pacuenureneM — KOrja JOMNOJHHUTENBHO C JJIEKTPOMATHUTHBIM PaCUEIUTEIEM

MIPUMEHSETCS TEIIOBOW PACUEIUTEND, 3AIIUIIAIONINN LETb OT MEPErPy3KHu.
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1, 2 — BUHTOBBIE KJIEMMBI JJIsl TOJKIIIOYEHUS ;3 - TOJBUKHBIA KOHTAKT; 4 — HETIO/IBH)KHBIM KOHTAKT;
5 - myroracutenbHas Kamepa; 6 - THOKHI MPOBOAHMK (IPUMEHSIETCS ISl COSTMHEHUS TIOABUKHBIX
gacTell aBTOMAaTHYECKOTO BBIKIIIOYATENA); 7 - KaTylIKa AJIEKTPOMATrHUTHOTO paclenuTrens; 8 -
CEpICYHUK DJICKTPOMArHUTHOTO pacuenuTens; 9 - TEeIIoBol pacrenuTtens (OMMeTauTidecKas
mnactiHa); 10 - mexanu3Mm pacrenutens; 11 - pykosTtka ympasnenus; 12 - dukcatop (mis
kperieHust aBromata Ha DIN-peiike); 13 - kopmyc.

Pucynok 1. YerpoiictBo AB ¢ KOMOMHIPOBAaHHBIM pacienuTeIeM
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B cootBerctBuM ¢ TpeboBaHusmu raasel 3.1 ITYD, CII 256.1325800.2016,
CI1 31-110-2003 ObITOBBIE AJIEKTPOCETH JOLKHBI OBITH 3aIIUIICHBI OT KOPOTKHX
3aMBIKaHUW W meperpy3ku. [loaToMy 1 3amuThl AIEKTPONPOBOAKH KUJIBIX H
OOLIECTBEHHBIX 3JaHU CJelyeT NPUMEHSATh aBTOMAaTbl C KOMOWHHPOBAHHBIM
pacLEeIUTEIIEM.

B aBTOMaTrHueckoM BBIKJIFOYATENIE, 3a 3AIIMTY LENU OT KOPOTKUX 3aMbBIKAHHM
OTBEYAET JIEKTPOMArHUTHBINA pacuenuTesb. OH COCTOUT U3 KaTYIIKU C HAXOIAIUMCS
B €€ ILEHTPE CEpAECYHHUKOM, YCTAHOBIICHHBIM Ha CHEUUAIBHOW IPYXKHUHE.
B HopmanmbHOM pexume paldOThl, TOK, TMPOXOAs MO KaTylmIke CO3JaeT
ANEKTPOMAarHUTHOE II0JIe, KOTOPOE€ MPUTATMBAET CEPACYHUK BHYTPh KaTYILKH.
Cunbpl  3TOr0  3JIEKTPOMAarHUTHOIO TMOJSI  HEJOCTaTOYHO UTOOBI  MPEOIOJEThH
CONPOTHUBIICHUE MPYXKUHBI, Ha KOTOPOW YCTaHOBJEH cepacuHuK. [Ipm kopoTkom
3aMBIKAHUM TOK B JJIEKTPUYECKOW ILIENMM MI'HOBEHHO BO3pacTaeT 10 BEJIMYUHBI B
HECKOJIBKO pPa3 MPEBBILAIOIIEH HOMHHANBHBIA TOK AB, 3TOT TOK KOpPOTKOIO
3aMBIKAHMS, MPOXOAS IO KaTyIIKE 3JEKTPOMAarHUTHOIO PACLEIIUTENS YBEIUYUBACT
AIIEKTPOMAarHUTHOE I10JI€, BO3JEHCTBYIOIEE HA CEPACYHUK J0 TAKOW BEIMUYUHBI, YTO
€ro CHJIbl BTATUBAHUS XBAaTaeT Ha TO YTO Obl MPEOJI0JIETh CONPOTUBIICHUE TPYKUHBI,
NEpPEMEINAACh BHYTPh KaTYIIKH CEPACYHUK Pa3MbIKAE€T IOJBHKHBIA KOHTAKT
aBTOMAaTHUYECKOI'0  BBIKJIIOYATENs, 00ecToumBas  Lelb.  DJIEKTPOMArHUTHBIN
pacUEINTENb OTKIIFOYAET JIEKTPUYECKYIO LEMb 3a J0JIU CEKYHIBI.

3ammTy BJIEKTPUYECKOM Lenu OT TMeperpy3ku o00ecleurnBaeT TeIIoBOU
pacUenuTeNlb aBTOMAaTUYECKOTO BBIKITIOUATEIIS.

[leperpy3ka MO>KeT BOZHUKHYTb IIPH BKJIIFOYEHUHU B CETh JIEKTPOOOOPYIOBaAHMS
00111el MOLTHOCTBIO MPEBBIAOLIEH JOMYCTUMYIO Harpy3Ky /sl JaHHOH CeTH, 4TO B
CBOIO OUYEpENb MOMKET IPUBECTU K IEPETpPeBY IMPOBOAOB Pa3pYLICHHUIO H30JILUU
AIIEKTPONPOBOJAKH M BO3HUKHOBEHUIO I1OXKapa.

TemnnoBoii pacuenurenb NpeacTaBiIseT cOOOH OMMETAIIIMYECKYIO IUIACTUHY, T.€.
OH COCTOUT W3 JBYX CIIasHHBIX IUIACTUH W3TOTOBJIEHHBIX M3 Pa3HbIX METaJUIOB,
MMEIOIINX PAa3HbIA KO3(PPUIUEHT paclIMupeHus IpH HArpeBe.

[Ipyn mpoxokaeHnu No OMMETAUIMYECKON IJIaCTHHE TOKa MPEBBINIAIOLIETO
HOMUHAJIbHBIA TOK AB mtacTrHa HarpeBaeTcs, Ipu 3TOM OJMH METAJIT PACIIUPSIETCS
ObICTpee Npyroro. OTO MPUBOAMT K HCKPUBICHUIO OMMETAIIMYECKOW IUIACTUHBI.
Ilpy WCKpUBIEHHMHM OHA BO3ACHCTBYET HAa MEXAHU3M pPaCLENUTENA, KOTOPBII

pa3MbBIKacT HO,Z[BH)KHBIfI KOHTAaKT.
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Bpemsa cpabaTbiBaHMsI TEIUIOBOIO pPACUENUTENs] 3aBUCUT OT BEJIMYUHBI
NPEBBIIIEHUST TPOTEKAIOUIEro B I[ENM TOKAa HaJ HOMHUHAJIbHBIM TOKOM AB.
Yem Oosbliie 3TO MPEBBILICHHUE, TEM ObICTpee CpaboTaeT PACLEUTEb.

Tokn yCTaBOK aBTOMAaTMYECKHUX BBIKIIOYATENEH, CHYXaluX s 3allUThl
OTJENbHBIX YYAaCTKOB CETH, CIEAyeT BbIOMpPATh MO BO3MOXXHOCTH HAMMEHBUIUMU
II0 PACYETHBIM TOKAM JTUX YYaCTKOB WJIM 110 HOMHHAJIBHBIM  TOKaM
AJIEKTPOIIPUEMHHUKOB, HO TakK, YTOOBl ammaparbl 3allUThl HE OTKIIIOYaIU
AJIIEKTPOYCTAHOBKM IpU KPAaTKOBPEMEHHBIX MEpPErpy3kax (MyCKOBBIE TOKH, MHKU
TEXHOJOTMYECKUX HArpy30K, TOKM IIPH CAMO3AITYCKE U T. II.).

Crnenyer oOpaiiate BHUMaHHE HA MApKUPOBKY U XapakTepucTtuku AB.

B MapkupoBKe yKa3bIBarOTCS:

- MOJZIEJIb AaBTOMATHYECKOI'0 BBIKJIFOUATEIIS;

- HOMUHAJIbHBIN TOK - MAKCUMAJIbHBII TOK 3JEKTPUUYECKON CETH, PU KOTOPOM
aBTOMAaTUYECKHUI BBIKJIIOYATENb CIOCOOEH JUIMTENBbHO paboTaTh 0O€3 aBapUHOIO
OTKJIFOUEHMs Leny. CTaHAapTHhIE 3HAYEHHUsS HOMUHAJIBHBIX TOKOB aBTOMAaTHYECKHX
BBIKJIIOYATEJICH JIJII CETEH KMJIBIX U 00ImecTBeHHBIX 3manuii: 10, 16, 25, 32, 40, 63 A;

- HOMUHAJIbHOE HAIIPSKEHUE - MAKCUMAJIbHOE HaNpsbKeHHe ceTr B BonpTax, Ha
KOTOpPOE pacCYMTaH aBTOMATUYECKUI BBIKIIIOUATENb;

- Tpe/ieTbHas OTKIIIOYAKOIIasi CIOCOOHOCTh aBTOMAaTHYECKOTO BBIKIIHOYATENS -
MaKCHMaJbHBIA TOK KOPOTKOTO 3aMbIKaHUsi B Amrepax, KOTOpBIH CIIOCOOEH
OTKJIIOUMTh JTaHHBI AB coxpaHuB mpu 3TOM CBOIO paboTocmnocoOHOCTh. B ciyuae
MPEBBIIIEHUS TOKOM KOPOTKOIO 3aMbIKaHUsI 3HAYEHUS YKa3aHHOW TMpeAesibHON
OTKJIIOYAIOIIEH CIIOCOOHOCTH BO3HUKAET BEPOSITHOCTh OIUIABJICHUS IOJBHMKHBIX
KOHTakTOB AB M nx npuBapuBaHust Ipyr K Ipyry, T.e. Bbixoaa AB u3 crpos.

- XapakTepHuCTHKa cpalOaThIBaHMs - OIpEAENsieT [uana3oH cpadaTbIBaHUS
AJIEKTpOMarHuTHOro pacuenutenst AB. Xapakrtepuctuka cpaOaTblBaHHS HMMEET
OykBeHHOe oO0o3HaueHue. [l 3amUThl  ANEKTPUYECKMX CETeH JKWIBIX U

OOLIECTBEHHBIX 3/1aHU yalie Bcero npumenstorcs AB ¢ xapakrepuctukamu B, C, D.
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Nlorotun

1- HaumeHoBaHue un cepus
2 - HoMnHanbHoOe HanpsxkeHne

3 - BpemA-TOKOBasa xapaktepucruka

4 - HomunHanbHas yacrorta

5 - HoMuHanbHasa oTKNYatoLWwas cnocobHOCTb
6 - TokoBasi Harpy3ka

Pucynok 2. [Ipumep mapkupoBku AB

I[I/IaHaBOHBI TOKOB  MI'HOBCHHOI'O  pacCOCIICHHUA B 3aBUCUMOCTHU oT

XapaKTEPUCTHUKU CpadaThIBaHUSI B COOTBETCTBUMU C [12] mpeacTasiens! B Tabmnuie 1.

Tabmuma 1
JlnanazoHbl TOKOB MTHOBEHHOT'O PACIETUICHUS
XapakTepucTuka cpabaTbIBaHUsI Jnana3on
(turt AB)

B Critre 3 I, 10 5 I, BKIIOUUTEIBHO

C Csoime 5 I, 10 10 I, BKIIFOUUTENHHO

D Cspimie 10 1, 1o 20 I,, BKITFOYHTEIIHHO
I,, - HOMUHaIBLHBIN TOK AB.

Br16op aBTOMATHYECKOTO BBIKIIOYATENS OCYHIECTBIACTCA IO CIEAYIOUUM
rnapamerpam:

- M0 KOJMYECTBY MOJOCOB. OAHO- U JBYXMHOJIIOCHbIE AB MPUMEHSIOTCS HJIA
onHoGa3HOM CETH, a TpeX- U YeThIpexnoiitocHbie AB - B TpexdasHoii cetu;

- 10 HOMHUHAJIbHOMY HamnpspkeHuto. HoMmuHanbHOe HampsikeHue AB moimkHO
OBITH OOJIbIIIE MM PAaBHO HOMHHAJIBHOMY 3HAYEHUIO HAMPSIKCHUS 3alUIIAeMON UM
(S8

- TI0 XapaKTepHUCTHKE CpadaThIBaHUA. XapaKTEPUCTUKY cpabaTeiBanus AB

MOXKHO BBIOpATh coryacHo Tabiure 1;
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- 10 HOMMHAJIBHOMY TOKY. OmnpeaenuTs Heo0X0IUMbli HOMHUHAJIbHBIN TOK AB

MOXXHO I10 MOIIIHOCTHU HUJIN 110 CCUCHUIO KHNJI Kaoes.

YcTpoiicTBa 3aIIUTHOr 0 OTKJI04YeHus q1uddepennuanbHoro Toxka (YAT)

VYCTpolCTBO 3alIUTHOrO OTKIIOYEHUS AUPGEpPeHIIMAIBHOIO TOKa WM, Kak

4acTo roBopAT, «Y30» - 3TO KOMMYTAallMOHHBIM anmapar, MpeJIHa3HAaYEHHbIA IS

3alllNThI SHCKTqueCKOﬁ ICTIN OT TOKOB YTCYKH.

1 — anddepeHumanbHbIH
TpaHcdoOpMaTOp TOKA;

2 — NOPOroOBbIif JICMEHT;

3 — HCHIOJIHHUTEJIbHBIH

MEXAHHM3M]

4 — uens TECTHPOBAHMS;

5 — CHII0BBIE KOHTAKThI:

6 —3alMTHBIH KOHTAKT

LEINTH TECTHPOBAHMA]

T — kHonka «Tecr»;

R — TecToBBIi pe3ucTop;

1, 2, N — knemmsbr ¥Y30.

UR3

Pucynoxk 3. IIpuniun padorsr YT

Tok yTeuku — 3TO TOK, MPOXOJAIIMNA TO HEXKENATCIbHBbIM, B HOPMAaJIbHBIX
YCIIOBUSIX SKCILTyaTalllH, POBOASIIIUM IIYTSIM.

B HopMmaibHOM pexkume paboThl SJIEKTPOYCTAHOBKH, AJIEKTPUYECKUN TOK
MPOTEKAET 4Ye€pe3 IMPOBOJHUKH BHYTPU HEE, KaK MPEAYCMOTPEHO KOHCTPYKIHEH.
OT apyrux TOKOIPOBOJSAIIUX AJIEMEHTOB KOHCTPYKIHMH (METaUTMYECKUe KOPITYC,
pama, Kapkac), MPOBOJHUKH OTACJICHbI H30JIALMEH, COMPOTHBICHUE KOTOPOW HE

MMO3BOJEICT CO31AaTh JJICKTPUYCCKYIO LICIIb.
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Pucynok 4. [Ipumep koncTpykunu YT

Ecnu mo kakoi-To mpuyrHE (TIOBPEXAECHHUE, BIAXKHOCTb, TOKOMPOBOJISILAS
NbUIb U T.I.) CONPOTUBIEHUE H3OJALMH YMEHBIIMIOCHh, Ha KOPIYCE WM JAPYTUX
TOKOMNPOBOSAIIMX 3JIEMEHTaX YCTAHOBKHM MOsABIsieTCS noTeHuual. Cam mo cede TOok
YT€YKH HE BO3HUKHET, HEOOXOAMMO CO3/aTh II€Mb, COCIUHSIONIYIO JIEKTPUUECKUN
npubop ¢ MOTEHUHMAIOM Ha KOpIIyce C 3eMJEeW WM HeHTpaibio. 37€Ch BO3MOXKHO
HECKOJIBKO BAPUAHTOB.

B nepBoM ciydae, KOpnyc 3J1€KTPOYCTaHOBKH, HampuMep, ObITOBOM TEXHUKH,
KAcaeTcs METAJIMYECKOr0 NPOBOJHMKA, MMEIOIIEro KOHTAaKT ¢ 3emilell. B Touke
KACaHMsI 3aMBIKAE€TCS LI€Nb, MU BO3HUKAET TOK YTE€YKH. ECIM KOHTaKkT AOCTaTOYHO
HAJICKHBIM, TO CHJIa TOKa BO3pacTET A0 MOpora cpadaThIBaHHs aBTOMATHUECKOTO
BBIKJIOUATeNss B IMTKe nuTaHud. [Ipu crmaboM KOHTakTe MOXKET BO3HUKHYTD
UCKpEHUE, JIOKAJIbHBIM HArpeB TOYKH KacaHMs, YTO NPUBOJUT K OIUIABJICHUIO U
JANbHENIIEMY TIOBPEKICHUIO H30JLIUH IIPOBOJIOB, BO3TOPAHUIO U IOXKapy.

B npyroMm ciydae, KOpoyc OJJEKTPOYCTAaHOBKM HE MMEET KOHTAKTa C
3a3¢MJICHHBIMM IIpEMETAMHU U caM He 3a3eMiicH. [Ipy kacaHMM BHEINHUX ITaHENEH
YEJIOBEKOM, BO3HUKAET HAarpy3Ka, T.K. TEJIO Y€JIOBEKA SIBISIETCS IPOBOJIHUKOM, U Yepe3
HEro IpOTEKAaeT AIEKTPUYECKH TOK. IIOCKOJIBKY COINpPOTHBIICHHE TElla YelOBEKa
BEJIMKO, CHJIAa TOKA HEJOCTaTOYHA JIJIsl cpabaThIBaHNs aBTOMAaTUYECKOT0O BBIKIIFOUATENS
B IIUTKE [TUTAHUA U YEJIOBEK ITOITYYaeT 3JIEKTPOTPABMY BIUIOTH J10 JETAIILHOTO HCXO/A.

Takum oOpazom, YT oOecneumBaeT 3amUTy YEIOBEKAa OT IOPAKEHUS
ANEKTPUYECKUM TOKOM M 3aIIHUTY OT MOKAPOB.

[Mpunmun aeiicteus YAT cnenyromuii. [Ipu HOpManbHOM pexume paOOThI
1IETIH, KOT/1a MOABMKHBIE KOHTAKThl Y JI'T 3aMKHYTHI, MPMO TOK OT (ha3HOTO MPOBOIa

poxoauT yepe3 Mmarnuronposon Y /T, 3atem yepe3 Harpy3ky, B Ka4€CTBE KOTOPOWU
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BBICTYIAIOT, MOAKIIOYEHHBIE 3JIEKTPONOTPEOUTENM U BO3BpAIIAETCSI OOPaTHO B CETh
110 HYJIEBOMY MPOBOJIHUKY, TaK k€ yepe3 MaruuTonposoa Y AT, mpu 3ToM BennunHa
O0OpaTHOI0 TOKA paBHA BEJIMYMHE MPSIMOIO TOKA.

[Ipssmoii Tok mpoxoas uepe3 MarautonpoBod YT co3maer B HeM MarHUTHBIN
MIOTOK, B CBOIO OYEpPEeIb OOPaTHBINA TOK TAK € CO3[1a€T B MATHUTOMPOBO1€ MArHUTHBIM
IIOTOK TAKOM K€ BEJIMYMHBI, HO TaK KaK HaIlpaBJICHUE TOKOB IPOTHUBOIIOJIOXKHO, TO U
CO37aBa€Mble UMW MArHUTHBIE MOTOKU IPOTHUBOIIOJIOXKHBI, T.€. MATHUTHBIE IOTOKH
HaITpaBJICHbI BCTPEYHO 110 OTHOLIEHUIO APYT K IPYTy U COOTBETCTBEHHO, IIPU PAaBHBIX
3HAYEHHSIX MPSIMOTO U 0OPAaTHOTO TOKOB, YPaBHOBEIIMBAIOT APYT APYyra, B pe3yJibTaTe
4ero CyMMAapHbI MarHUTHBIM MOTOK B MAarHUTONPOBOJAE paBeH HYIO. Tak Kak
CyMMapHbIii MarHUTHbIA NOTOK B MarHUTOIIPOBOJIE€ OTCYTCTBYET (paBEH HYIIIO), BO
BTOPUYHON OOMOTKE TOK HE WHAYKTUpyercs. [loaBM)KHBIE KOHTAKThl 3aMKHYTHI,
AJIEKTPUYECKasl LIETIb BKJIIOUEHA U HAXOJUTCSI B HOPMAJIbHOM PEXUME paOOTHI.

Ecnu B OTHOM M3 3JIEMEHTOB 3JIEKTPUYECKOM LIETIH BO3HUKAET YTE€YKA TOKA, TO
4acTh IEKTPUYECKOr0 TOKA HAUMHACT POTEKATH I10 HEXKEIATEIbHOMY IIPOBOSIIEMY
nytu. Ilpm sTOM, 4acTh TOKa 3JEKTPUUYECKOW UENH, MocTynaromas oT (a3HOro
npoBoja He OyneT BO3BpallaThbCsl B C€Th, a MPOXOJsA IO HEXKeJaTeIbHOMY
OpoBOJALIEMY NyTH OyaeT yxoauTh B 3emimo. CiefoBareiabHO, OOpaTHBIM TOK,
KOTOpBIM OyneT Bo3BpamiaThCsi B ceTh yepe3 maruutornpoBoy YT mo mymeBomy
npoBOaYy, Oy/l€T MEHbIIE MPSIMOTO TOKA, MOCTYIAIOLIETO B CETh, COOTBETCTBEHHO U
BEJIMYMHA MPSMOr0 MarHUTHOIO TIOTOKAa CTaHEeT OOJbLIE BEIMYMHBI OOPATHOIO
MAarHUTHOIO II0TOKA, B pe3ysibrare 4dero B marHuronposoxe YT cymmapHslii
MarHUTHBIN MOTOK YK€ HE OyZIeT paBeH HYIIIO.

Bo3HuKImMi CyMMapHbI MAarHUTHBIN IMOTOK UHIYKTUPYET IJECKTPUYECKUN TOK
BO BTOPUYHOW OOMOTKE, KOTOPBIM MpOXOJs Yepe3 MarHUTOMIEKTPUUYECKOE pee
IPUBOAUT €ro B paboOTy, a OHO, B CBOKO OYEPE/b, PA3MbIKAET MMOJBUKHBIC KOHTAKTHI
OTKJIFOYAsl DJIEKTPUYECKYIO LEIIb.

VY CTpOoHCTBO 3alIUTHOTO OTKJIIOYEHUS IU(PPEepeHInaTbHOr0 TOKa HWMEET B
o0uxoae W Jpyrue Ha3BaHWs, Hanpumep, AUPQPepeHIuaNbHBIA BBIKIIOYATEND,
aBTOMAaTHYECKUI BBIKIIOYaTeIb AU HEpEeHINaTIbHOr0 TOKa, YCTPOMCTBO 3aUTHOTO
OTKJIIOUEHHMs. Takke B pa3IUUHbIX TOKYMEHTaX BCTPEUAIOTCS pa3Hble aOOpeBUaTyphl
naHHoro ycrporcrsa, Hapumep, ABT B I'OCT IEC 61009-1-2020, BT B 'OCT
IEC 61008-1-2020; YAT B CII1256.1325800.2016; Y30 B I1YD 1 CII 31-110-2003.
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OcHoBHBIMHU XapakTepucTukamu Y 1T sBusroTcs:

- tun. B 3mannsax moryt npuMmensatbes YT tuna «Ay», pearupyromue Kak Ha
MIEpEMEHHBIC, TAK U HAa MYJbCUPYIOIINE TOKA YTEUKH, WK Tuma «ACy», pearupyromme
TOJBKO HAa MEPEMEHHBIC TOKM YTE€YKH. VICTOYHMKOM MNYyJbCHUPYIOLIETO TOKA YTEUKH
MOTYT SIBJISITHCSl CTUPAJbHBIC MAIMHBI C PETYISTOPAMH CKOPOCTH, PETYIHPYEMBbIE
VMCTOYHHMKH CBETA, IEPCOHAIBHBIE KOMITBIOTEPBI U JIP.

- HOMHHQJIBHBIH TOK - MaKCHUMalbHBIA TOK Tipu kKotopoM YJIT cmocobno
JUTUTEILHO paboTaTh, HE TEPsis CBOIO paboTOCocOOHOCTh. CTaHIapTHBIMU, HanboJee
4acTO HMCHOJIb3YEMBbIMHA 3HAUYEHUSIMH HOMHHAJIbHBIX TOKOB Y /[T, mcrnonp3yembix B
AIEKTPOYCTAHOBKAX KUJIBIX M OOILIECTBEHHBIX 3AaHui aBisitores: 10, 16, 25, 32, 40,
63A;

- nuddepeHuaNbHbI TOK — MUHUMAIbHBIA TOK yT€4Kd, npu KoTtopom YT
MIPOU3BENET OTKIIIOUEHUE IJICKTpUUecKoi nenu. JuddepeHnnanbHblid TOK — 3TO OJJHA
W3 TJIaBHBIX XapakTepucTuk Y J1T;

- HOMUHAJILHOE HAIpsKEHUE — HanpsbkeHue cetu npu koropom Y T crioco6HO
JUTUTEIILHO paboTaTh, HE TEPSSi CBOIO PA0OTOCTIOCOOHOCTH;

- poJl TOKa (TIOCTOSTHHBIN WJIN TTePEMEHHBIN );

- YCJIIOBHBIM TOK KOPOTKOT'O 3aMbIKaHUS — TOK KOTOPBIA KPATKOBPEMEHHO MOXKET
BeiZiepkath YT 10 MoMmeHTa moka He cpaboTaeT aBTOMATHYECKUU BBIKIIIOYATEIb,
YCTaHOBJIEHHBIN JUJIS 3a1IUTHI LENU OT KOPOTKOTO 3aMbIKAHUS.

Bri6op YT npon3BoauTcs o CIEAYIOUIUM KPUTEPHUSIM:

- 10 HOMHHAJLHOMY HANPSDKEHHWIO U TUNY ceTh. HoMuHanbHOE HamnpssKeHue
YT nomxHo ObITH O0JbIIE TUOO paBHO HOMUHAJILHOMY HAMPSIKEHUIO 3aIIUIIAeMOM
uM 1end. s ogHodazHoit cetu Tpedyercs aByxmnoitocHoe YT, mis Tpexdaznoi
CETU — YETHIPEXIOJIFOCHOE;

- 10 HOMUHANIbHOMY TOKY. CornacHo 1Y D ucnons3zoBanue Y /T B rpynmoBsix
JUHUSAX, HE HMMEIONIMX 3allUThl OT CBEPXTOKA, 0€3 JOMOJHUTENBHOIO ammnapara,
00€eCIeunBalOIIEro ATy 3allUTy He nomnyckaercs. M3 atoro ciaeayer, uto nepen Y AT
JOJDKEH CTOATHh aBTOMATHUYECKUM BBIKIIOYATENb WIM IPYrol ammapar ¢ (QyHKIHEH
3aIlUTHI OT CBEPXTOKA, IO TOKY KOTOPOro HEOOXOAUMO BhIOMpPATh HOMUHAILHBINA TOK
YAT. Ilpu stom HOmuHanbHbI TOK YT nomkeHn ObITh Oojblie MO0 paBeH
HOMUHAJILHOMY TOKY YCTaHOBJICHHOTO JI0 HErO arapara 3aiuThl (aBTOMaTHYECKOTO

BBIKJIFOYATEJISI WJIA JIPYroro anmnapara ¢ GyHKIMEH 3alUThl OT CBEPXTOKA);


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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-  no guddepennuanbHoMy  TOoKy.  CTaHIapTHBIMU  BEJIMYMHAMU
nuddepennuansaoro Toka YT sBmsrorcs: 6, 10, 30, 100, 300, 500mA. VAT
¢ muddepenunanbapiM TokoM 100, 300 u 500 MA nOpUMEHSIOTCS JJIs 3alUThHI
oT moxapoB, ¢ auddepennumaibubiMu Tokamu 6, 10, 30 MA - aus 3amUThI

OT MOPAXCHUA YCJIIOBCKA IJICKTPUUCCKUM TOKOM.

cepus npou3soanTens

HOMUHaNbHbLIN TOK -/
\ B111-63 ’
50 A ;o

Hanpsxexue
\ 2308~ 50y cxema

[an 30 MA | J NOAKNKYEHUS
avddepeHumanbHbii /- : 0003Ha4YeHus
TOK

A
YCNOBHBIA TOK 87"@ ':\1:&1{@[

KHonka «TECT» TeMnepaTypHbIN AvanasoH
(ctanpaptHas ot -25 go +40)

Tun AC E - ANS CUHYCOMAANBHOIO
G T (L nepeMeHHoOro Toka
1d 4 Tun A = ANS NYNAbCUPYIOLWLEro

M NOCTOSIHHOrO TOKa (M ANS CUHYCOMAANb-
——— HOrO NEPEMEHHOr0 TOKA)

144 Tun B - ANA NOCTOAHHOIO ToKa (n

R R AN CUHYCOMAANBHOIO NepemMeHHoro
- TOKa U ANS NYNbCUPYIOLWErO NOCTOSH-
HOro TOKa)

T™™n Y30

1d 4

Pucynok 5. Mapkuposka Y T

[Ipumensiemble Tunel YT ¢QyHKIMOHANBHO JOJKHBI MpEeaycCMaTpUBaTh
BO3MOKHOCTb ITPOBEPKHU UX paboTocnocoOHocTH, posepka Y AT (TectupoBanue) 1is
KWIbIX OOBEKTOB JOJDKHA IPOBOAUTHCA HE PEXE OJHOIO pa3a B TPU Mecsla,
O 4YeM JO/bKHA OBITh 3alUChb B HMHCTPYKIMHM [0 SKCIUTyaTallud MpPeANpUSTHUS -

HU3TOTOBUTCIIA.
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YcranoBka YT, JAeHCTBYIOIIMX  HAa  OTKJIIOYEHHWE,  3alpelacTcs
JUISL 3JIEKTPOIIPUEMHUKOB, OTKJIIOYEHUE KOTOPBIX MOXET IPUBECTH K OMNACHBIM
IIOCJIEACTBUSAM: CO3JAHUIO HEMOCPEICTBEHHOM yrpo3bl Ul JKU3HMU JIIOJEH,
BO3HUKHOBEHUIO B3PHIBOB, TOKAPOB U T.1I.

Jlns caHUTapHO-TEXHUYECKUX KaOWH, BAHHBIX M JYIIEBBIX PEKOMEHIYETCs
ycranaBiuBaTh Y [T ¢ HOMUHaNbHBIM JudepeHnanb HbIM OTKIFOYAOIIMM TOKOM J10
10 MA, ecnu 17151 HUX BBIJIETICHA OT/ACJIbHAS JIMHUSL, B OCTAIBHBIX CIIy4asiX, Halpumep,
Opu NMPUMEHEHUH OAHOM JMHHUM JUJIsl CAHUTAPHO-TEXHHUYECKON KaOWHBI, KyXHU U
Kopuzaopa, cienyer npumeHsath YT ¢ HomuHanbHbIM Ju@depeHIaTbHBIM
OTKJIIOYAOIINM TOKOM 710 30 MA.

Hna omunoxBaptupHblx noMoB YT ¢ HOMHMHambHBIM AudepeHInanbHbIM
OTKJIKOYAOIINM TOKOM 110 30 MA pEeKOMEHIYETCSl IPEeAyCMaTpUBaTh ISl TPYIIOBBIX
JUHUM, TMHUTAOIIMX [ITENCEIbHbIE PO3ETKM BHYTPU [JIOMa, BKJIOYAs IOBAJIbL,
BCTPOCHHBIE M TPUCTPOCHHBIE Tapakh, a TAaK)K€ B TPYIIIOBBIX CETAX, MUTAIOIINX
BaHHBIE KOMHATBHI, JYILIEBbIC U CayHBI. /{7151 ycTaHABIMBAaEMBbIX CHAPYXH IITENCEIbHBIX
pozetok ycraHoBka YT ¢ HomuHaibHbIM AuddepeHIuanbHbIM OTKIOYAIOMIUM
TokOoM 110 30 MA o0s3aTenbHa.

B 3pmanusx moryr npuMeHstbes Y30 Tuma «Ay», pearupyromue Kak Ha
IIEPEMEHHBIE, TaK U Ha MTYJIbCUPYIOIINE TOKH MTOBPEXACHUM, Wi «ACy», pearupyromue
TOJIBKO Ha NTEPEMEHHBIE TOKH YTEUKH.

Kak Bunno u3 koncrpykuuu YT (eciu pedb ujer He 0 KOMOMHHUPOBAHHOM
YCTPOICTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB M MIPH JIHOOOW CXeMe ero
NOJKIIOYEHUS]  JODKHA  OBITh  MpEeayCcMOTpeHa  oOs3aTenbHas  yCTaHOBKA
aBTOMAaTHUYECKOT O BBIKJIKOYATENS, IJIS 3alIUThI, KaKk camoi ceT, Tak u Y /T oT TokoB
MIEPETPY3KU U KOPOTKOI'O 3aMBIKAHUS.

Taxxke HeoOxogmma mepuoAMdYecKas mpoBepka pabdorocmocodHocTH Y T.
Cranpapramu [7, 8] ycTaHOBIEHO TpeOOBaHME IO HAJIUYUIO YCTPOHCTBA MPOBEPKU
paborocnocoonoct Y T (knomkwm). [IpoBepka paboToCcriocOOHOCTH OCYIIECTBISAETCS
HaxxatueM kKHonmku « TECT». Ilpu ee Haxkatuu B YT MCKYCCTBEHHO CO37a€TCs TOK

YTEUYKH, YTO JOJDKHO IPUBECTH K OTKIrOUeHUI0 Y I T.
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YcrpoiicTBa 3a1UTHI OT AYTroBoro npooost wiu uckpenus (Y 3/11I1)
JlyroBoii mpoOON WM HCKPEHHWE — OJUH U3 aBAPUMHBIX MOKAPOOMACHBIX
PEXKUMOB B DIIEKTPOCETSAX.

B oriamune OT KOPOTKHMX 3aMbIKAHWK, BO3HUKAKOUIMKA IIPU HCKPOBBIX
Y JIyTOBBIX pa3psiiax TOK, OTPAHUYMBACTCS COMPOTUBIIEHUEM HArpy3ku, Ha KOTOPBII
HE PEarnupyroT aBTOMaTUYECKUE BBIKIIFOUATENH, HO 3@ CUET JUIUTEILHOIO BPEMEHU €0
MIPOTEKAHUS, MOXKET MPOUCXOAUTH BOCIJIAMEHEHNUE U30JISLIUU IPOBOJA.

OnHolt W3 TJaBHBIX MPUYUH HCKPEHUS SBISETCS OOJBIIOE MEPEXOIHOE
cornporuBienne (BIIC), B oOuxoze Ha3pIBa€MOE TaKKE «IIJIOXUM KOHTAKTOM.
[Ipu BIIC Ha nepexonae 3JEKTPUYECKOrO TOKA C OJHOrO IMPOBOJHUKA HA JPYroi
oOpa3yeTcst mocliefioBaTelibHasg WU TapajulelibHasg dJICKTpUYecKas Ayra MExXIy
IIPOBOJIAMU WJIM KOHTAKTAMH.

BIIC yacTto Bo3HUKAET BCIEACTBUE ACPEKTOB U MOBPEKACHUMA, MPOU3OLIEIIINX
IpU 3KCIUTyaTanuu odopyaoBanus. Hanpumep:

- TOBPEXICHUS H3O0JSIUMU KaOelis TBO3MAMH, MIypylamH, 3aKUMaMH WA
MPY MEXAHUYECKOM BO3JCHUCTBUU IPYTUMH TPEAMETAMU;

- IOBPEXKICHUS U3OJISAIUN KaOesel TphI3yHaMH U JOMAIlIHUMU KUBOTHBIMU;

- U37I0M Kabeuns (IpoBOja) MPU U3ruOax WM MPH MOCTOSTHHBIX MEXaHUYECKHUX
BO3JICUCTBUSIX;

- CTapE€HUE M3OJIALMHU, TOBPEKICHUS OT BO3JICUCTBHUS TEMIEPaTypbl, BIIaru,
JIPYTUX pa3pymanimux GakTopos;

- YXy[AILIEHUEe KOHTAKTa M3-3a OCJIA0JICHUS 32)KUMOB, CTApEHUS U OKUCIICHUS
IIPOBOJIOB U T.[I.

B moBpexaéHHON JKuile BO3HMKAET Majbli 3a30p, MpoOMBaeMbIi pabouyum
HaNpPsHKEHUEM, TTO3TOMY TOK 110 TaKOMY KaOemro MpoJoiKaeT MpoTeKaTh, M OCTa&TCs
OJIM30K K HOMUHAIBHOMY 3HAYEHUIO, a 3HAYUT, ABTOMATHYECKUU BBIKJIIOYATEINb

Ha HCI'O HC PCarupycr.
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b N b

OcnabneHHpin MexaHuyeckoe lNepepasnenHbIv HenonHoueHHbii
KOMTaKT nospexaeHue kabens KOHTaKT

AN oA

Nedexr NospexaeHue MexaHuuecrkoe NospexaeHue CKpyTKa meap u
xabena rPbI3YHaMK nospexaenune WA CTapexne ANOMUHKIA
M30NALUMM M30NAUMK

Pucynok 6. Bo3mMoxHbIE IPUYNHBI UICKPEHUS B 3JEKTPOIPOBOIKE

B 3a3ope BO3HMKaeT AYroBOM pas3psisi, CONPOBOKIAIOUIUMNCA HWHTECHCUBHBIM
BBIJICJICHUEM TeIljIa, YTO MPUBOAUT K JAJIbHEUIIIEMY pa3pyIICHUIO U30JISIINN KaOes u
€ro BO3rOPaHUIo.

[Ipu GonbITIOM TIEPEXOTHOM COMPOTHUBIICHUH BO3HUKAET MPOIECC IIMKIMUYECKOTO
oOpa3oBaHusl W TalllEeHUs DJJIEKTPUUYECKOW JyTW, TPOUCXOJUT 3HAYUTEIHHOE U
JUTUTEIIbHOE BBIJICJICHUE TEIJIOBOM SHEPruU. BO3HUKAIOT JIMTENBHBIE U YCTOMUYHUBBIE
TEIJIOBBIC PEXUMBI PaOOTHI ANEKTPUUECKUX IIENeH, BCISACTBHE YETrO MPOWCXOIUT
pa3pylieHne U30JSIUN U 3alUTHRIX 000JI0YEK, a TAKXKe TOCTIEAYIOIee BO3TOPaHHE.

I[To MexaHW3My BO3HUKHOBEHUS, PAa3JIUYAOT IIOCIEIOBATEIbHBIN TYrOBOU

po0oH, mapajuieTbHbINA TYTOBOW MPOOOH U TYTroBOM MpoOOM Ha 3eMITIO.

L (nuHuA)

HATPY3KA

N (He#nTpanb)

i
i
i
PE (3azemneHue) '

Pucynok 7. Mexanu3m BOSHUKHOBEHU S TYTOBBIX MPOOOEB



59

[Tog mocnenoBaTenbHBIM JTYTOBBIM MPOOOEM TMOHUMAETCS DJIEKTPUUECKUN
po0oi M3OMSIIUU (MM BO3JIYIIHOTO MPOMEKYTKA), MPU KOTOPOM TOK IPOTEKAET
yepe3 Harpy3ky nenu, zamummaemor Y3JIII. IlocienoBarenbHBIN ayroBoi mpoooi
BO3HUKAET, MPEXKE BCETO, B PE3YJIbTATE MOBPEXKAECHHUS MPOBO/IA UM TOTEPU KOHTAKTA
B IOCJIEIOBATENBHOCTH C HAarpy3Kou. B 3THX ciyyasx, BEIMYMHA TOKA MEHbIIE, YEM
pabounii TOK, ¥  aBTOMATHYCCKHE  BBIKIIOUATEIIM  WIM  BBIKIFOYATEIH
nuddepeHImanTLHOro Toka He CIIOCOOHBI ONPeeIUTh HEUCIIPABHOCTh U OTKJIIOUUTH
3aIUIAEMYIO LIETh.

[TapannensHblil K1yroBoi mpoOoit - 3TO MPOOOH, MPH KOTOPOM TOK MPOTEKAET
MEXy AaKTUBHBIMH TPOBOJHUKAMH, TapajulebHO Iienu Harpy3kud. [IpoOoit
COIMPOBOXKIACTCS TMOSBICHUEM JJICKTPUUYECKOM JIYTd, CIIOCOOCTBYIOIMICH 3aMBIKAHHUIO
MPOBOAHUKOB. BenmnunHa Toka mpH mapawiebHOM MPO00E OMPENemsieTCs MOTHBIM
CONPOTHUBIICHUEM IIENU. B 3aBUCHUMOCTH OT TOro, KaKOM HOMHHAJIBHBIA TOK MMEET
ABTOMATHUYECKUU BBIKJIIOYATENb, MPOUCXOAUT (WKW HE IMPOMCXOJUT) OTKIHOYCHHE
nernn. Ilpm 3arpyOjeHHON ycTaBKe ToKa cpabaThIBaHHS aBTOMATHYECKOIO
BBIKJIFOUYATEIIS] OTKJIFOYEHHE LEMHU MTPOUCXOJUT C 3aCPIKKOM.

JlyroBoii mpoOo# Ha 3eMJTI0 — 3TO MPOOOH, TPU KOTOPOM TOK TTPOTEKAET MEKY
AKTHUBHBIM ITPOBOJTHUKOM M 3eMJICH B pe3yJIbTaTe 3aMbIKaHUsI (pa3HOTO MPOBOAHUKA HA
3EMJIIO WJIA Ha BJIEMEHT DJIEKTPUUECKH CBSI3aHHBIU C 3EMJIEH.

YerpoiicTBO 3amuThl oT aAyroBoro npodos (Y3JII1) — HOBBIM Kilacc anmaparos
3alUTHl AIEKTPUUYECKOW CETH, MPEAHA3HAUYCHHBIM, B OTIMYUE OT JAPYTHX BHUJIOB
AJIEKTPUYECKUX 3aIIUT, UCKIIOYUTEIBHO JJIs1 MPEAYNPEKICHUS U NPEeAOTBPAlICHUS
M0’XKapoB, BO3HUKAIOIIUX M3-3a YTOBOT'O MPOo00s (MCKPEHHUs).

HekoropbiMu pa3paboTyukamMu 3THUX H3ACIUNA MPUMEHSETCS TaKXKe TEPMHH

«YCTPOMCTBO 3alUThI OT UCKpeHus» (Y3Uc).
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63A yXn4

Pucynok 8. [IpuMepbl yCTpONCTB 3alIUTHI OT YTOBOT'O MPO0O0s Pa3IuyHbIX
MIPOU3BOAUTENEH

V3411 HOCUT UCKITIOUUTENBHO NPOTUBOIIOKAPHOE HA3HAYCHHUE.

OcHoBHoMt  3amaueit  Y3/II  saBnsieTcss  CBOEBPEMEHHO  pacliO3HaTh
BO3HMKHOBEHUE MOKAPOOMACHOTO HMCKPEHUS W  OTKJIIOYUTh  3al[UIIAEMYIO
ANEKTPUYECKYIO LIETIb.

Y3JI1 ckoHCTpyHpOBaHO TakK, YTOOBI OMPENENUTh TMOSBICHUE JTYrOBOTO
(MCKpOBOI0) pa3psiia U MpepBaTh KOHTYp €IIE€ NEepea TeM, KaKk IHEprusi B MecTe
HEUCIIPABHOCTH JIOCTUTHET 3HAYECHH, BEIYIIUX K BOSHUKHOBEHUIO MOKapa.

VY3JII obecrieyuBaeT aBTOMATUYECKYIO JTUATHOCTHUKY KOHTPOJIUPYEMOM
AJIEKTPUYECKON IENMUW U TPU BO3HUKHOBEHHHM HCKPEHHS OTKIIOYaeT e€ oT oOmiei
IIATAIOIICH CETH.

Takum oOpa3om, 1ellb TPUMEHEHUSI 3TUX YCTPOHCTB — 3TO MPEIYNPEKICHUE
M0’KapoB, BO3HHMKAIOIIMX B TMOMENIECHUAX, 3HAHUAX U COOPYKEHUSX [0 MHPUYHUHE
HEUCIPABHOCTH 3JIEKTPOOOOPYIOBaHUS, MPOSBISAIOLIEHCS B BHUJIE AYTOBOrO MPoOOs

(uckpeHus).
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bonpmmncTBo  Y3/III  HMCHONB3yrOT CXOXKHE MNPUHUHUIBI  OOHAPYKEHUS
II0’KapOONACHOTO MCKPEHHsSI B CETH. YCTPOWCTBO AHAIM3UPYET COBOKYIHOCTH
NapaMeTPOB TOKA M HAIPSOKEHUS CETH, XapaKTEPHBIX Il UCKPEHUs: BEIMYHHY,
dbopMy, TOJISIPHOCTD, TPOAOJKUTEIBHOCTD U TEMIT CJEIOBAHUS CKAYKOB. JTH CKauKu
U naroT uHdopmaluoo, 00padaTbiBaeMy0 MOJYJIEM OOpaOOTKH CUTHAJIOB B COCTaBE
VY311 BennuuHa noly4eHHOr0 CUTHAIa CPABHUBAETCS € 3aJaHHBIM 3HAUCHUEM U TTPU
KOKJIOM TIPEBBIIMIEHUH 3TOr0 3HAYEHUS MOJAETCS MMIYJIbC PETUCTPUPYEMBIN
HakonuteneM. [Ipu JocTHKeHNH B HAKOIMUTEE YCTAHOBJIIEHHOI'O YMCIIA UMITYJbCOB
3aJJaHHOTO YPOBHS MOAPSAA (POPMHUpPYETCS CUTHAJ, OTKJIIOYAIONIMM 3alUIIaeMyIo
JMHUIO.

Baxnoit xapaxrtepuctukoit Y3II, sBisercds noMexX03alMIIEHHOCTb, T.€.
OTCYTCTBHE HEXeNaTeNbHbIX (JIOKHBIX) Cpa0aThlBaHUW TP  BKIIOYEHUU B
3alUIIAEM IO 1IeTIb Pa3INYHbIX AIEKTPONpUOOPOB, HAPUMED, MbLIECOCA, UCTOUYHUKA
IIUTAaHUS C DJJIEKTPOHHOM KOMMYyTAallMed, JBUrareias KOHJIECHCATOPHOIO ITYCKa,
AJIEKTPOHHBIX PErYJISTOPOB (TUPUCTOPHOTO THUIIA) CHIIBI CBETA, (IIYOPECLIEHTHBIX U
raJIOTEHOBBIX JIAMII, @ TaKXe «HOPMAJIbHO HCKPSIIUX» PYUYHBIX 3JIEKTPOOBITOBBIX
WHCTPYMEHTOB C JIBUTATEJSIMU KOJUIEKTOPHOI'O THIIA UCKPEHHE B KOTOPBIX SIBISETCSA
JOITYCTUMBIM, HAIIPUMED IPEIb.

CTOUT OTMETHTH, YTO OTHEIBHBIE SJIEKTPUYECKHE YCTPOWCTBA CaMU MOTYT
IeHEepUPOBaTh BBICOKOYACTOTHBIE M CPEIHEYACTOTHBIE IOMEXH, KOTOpble OynyT
pacno3HaBatbca Y3/III kak wucrouyHMk wuckpeHus. Hanpumep, THUPHCTOpHBIE
peryastopsl ¢ (a3oBbIM yIpaBlieHHUEM 0€3 TMOMEXOINOAaBISIONUX (UILTPOB;
pa3Iu4HbIC YCTPOMCTBA, T'€HEPUPYIOLIME BBHICOKOYACTOTHBIE ITOMEXH ITOBBIIICHHOIO
YPOBH$, CYIIECTBEHHO IPEBBIIIAIONIME HOPMBI Ha moMexodmuccuro. [Ipu Hamuunn
NEPEYUCIICHHBIX YCTPONCTB, NPUXOAUTCS JIMOO OTKa3bIBaThes OT npuMeHeHus Y311,
yBEJIMYMBAsi PUCKU BO3TOPAHUN OT HUCKpeHus, b0 orkimoyats Y3II Ha Bpems
WCIIOJIb30BAaHUS  YCTPOMCTB, SIBISIFOLIUXCS TE€HEpAaTOpPaMH BBICOKOYACTOTHBIX U
CPEIHEYaCTOTHBIX TOMEX.

OcHoBHbIMHU XapakTepucTukamu Y 3111 sBisrores:

- HOMUHAQJIbHBIA TOK — MaKCUMaJbHbIM TOK mpu kotopoM Y3/l cnocoOHO
JUTUTENHHO paboTaTh, HE TEPsis CBOIO PabOTOCIIOCOOHOCTh. B OCHOBHOM BBIITYCKAIOTCS
B IISITH MOAU(DUKAIIUSIX, B 3aBUCUMOCTH OT HOMUHAJIBHOTO ToKa: 16, 25, 32, 40, 63A;

- HOMMHAQJIbHOE HAIPSOHKEHHE — HanpsDKEHWe cetu npu Kotopom Y 3JIII

CIOCOOHO JJIUTENIbHO padoTaTh, HE TEPSISt CBOKO pPaOOTOCIIOCOOHOCTD;
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- YCIIOBHBIA TOK KOPOTKOT'O 3aMBIKaHUs — TOK KOTOPBIA KPATKOBPEMEHHO MOKET
BbiepxkaTh Y311 1o MoMeHTa noka He cpaboTaeT aBTOMAaTUYECKUI BBIKIIOYATEb,

YCTaHOBHCHHBIﬁ AJi1 3allIUThI OCTIN OT KOPOTKOI'O0 3aMbIKAHUS.
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1 — u3roToBUTEND; 2 — MOJIEIb; 3 — HOMUHAJILHOE HAMPSDKEHHE; 4 — 9acToTa; 5 — HOMUHAJIBHBIH
TOK; 6 — YCJIIOBHBIM TOK KOPOTKOI'O 3aMbIKaHHUsI; 7 — CXeMa MOJKJIIOUEHHUS; 8 — cXeMa UHIUKaIuu

COCTOSIHMSI TpUOOpa

Pucynok 9. [Ipumep mapkuposku Y311

Boei6op Y311 npousBoautcs 1mo ciaeayrouuM KpUTepusiM:

- 10 HOMUHAJIbBHOMY HanpsikeHuto. HomunanbHoe Hanpspkenue Y 3111 nomkno
OBbITh OOJIBLIE JINOO PABHO HOMUHAIBHOMY HAIIPSKEHUIO 3aILMIIAEMON UM LIEIH;

- 10 HOMHUHaIbHOMY TOKY. Y3/III He 3amumiaer >SJIEKTPUUYECKYIO CETh
OT NIEPETrPy3KHU U TOKOB KOpOTKOTro 3ambikanusl. [lostomy nepen Y311 nomkeH cTosTh
aBTOMATUYECKHI BBIKIIOYATEeNb WM JpYyrod ammapaT ¢ (YHKIHEH 3aluThl
OT CBEPXTOKA MO TOKY KOTOPOro HEOOXOAMMO BbIOMpPATh HOMUHANBHBIA TOK Y3JII1.
[Ipu »>ToM HomuHanmpHBI TOK Y3/Il nmomken ObITh Oonbiie MO0 paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOT'O JIO HErO anmapara 3alluThl (ABTOMaTUYECKOT O
BBIKJIIOYATEINS WJIM APYTroro anmnapara ¢ (PyHKIHEH 3alUThl OT CBEPXTOKA).

Taxxe npu BeiOope Y3/II cnegyer oOpaTuTh BHUMaHUE HAa HaTM4Yue (QyHKIUU
IPOBEPKU PabOTOCHOCOOHOCTH ycTpoiicTBa. HekoTopble mpoM3BOAUTENN OCHALIAIOT
V311 kHONKOU MPOBEPKH, OTJEIbHBIE MPOU3BOAUTENN B KOMIUIEKTE C YCTPOHCTBOM

IIOCTaBJAKOT CPCACTBO KOHTPOJIIA B BHAC aBTOHOMHOM BUJIKH, HO3BOH$[IOHI€ﬁ
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UMUTHPOBATh HCKPOBBIE DPA3psiibl, U TaKUM OOpa3oM OCYHIECTBISATh KOHTPOIb
(GYHKUMOHUPOBAHMS W3JIEIUS W ONPEACIICHUE 30HbI €ro JEHCTBHS, YTO SIBISETCA

HCCOMHCHHBIM IMPCUMYIICCTBOM TAKHX aIlllapaToB.

Pucynok 10.ITpumep Y311 B KOMITIEKTE CO CPEACTBOM KOHTPOJIS 30HBI
(G YHKIIMOHUPOBAHUS

VYcranoBka Y3/III B rpynmoBbIX CETAX MUTAHUS CUCTEM MPOTHUBOMOKAPHOMU
3aIIUTBl U B DJIEKTPOYCTAHOBKAX MEIMIMHCKOIO HA3HAYEHHS, IOJJIECPKUBAIOIINX
YKU3HENIEATEITbHOCTh OOIBHBIX, HE TIOMYCKAETCH.

VY3I1 saBnsiercss eme OOHUM BHUIOM 3AIIUTHl  AJIEKTPUUECKUX ICTCH.
OnHo He 3aMeHsieT coOOM apyrue amnmapaThl 3allUThl 1 HE OTMEHSIET HEOOXOIUMOCTH
MIPUMEHEHUS B BJIEKTPUUYECKUX LIETSAX aBTOMAaTUYECKUX BBIKJIKOYATENEH U YCTPOMCTB
3alUTHOTO OTKIIIOUEHUS TUPPEPEeHIIMATBHOIO TOKA.

V3II pexkoMeHayeTcs YCTaHABIMBATH B OTIEJIbHBIX TPYNIIOBBIX JIMHUSAX
MUTaHUS OCBEILEHUS U IITENCEIbHBIX PO3ETOK MOCJIE APYTUX anmnaparoB 3amuTsl (AB,
YAT).

VYcranoska Y311 3anpemaercs B JIMHASX CUCTEM MPOTUBOIIOKAPHOM 3alIUTHI,
a TaKXKe JJICKTPONPUEMHUKOB, OTKJIIOUYEHUE KOTOPBIX MOYKET MPUBECTHU K OMACHBIM
MOCHEACTBUSAM: CO3IAHUIO HEMOCPEACTBEHHOM yIrpo3bl UISL  KHA3HU JIFOAEH,

BO3HUKHOBCHHUIO B3PBIBOB, I1OKAPOB U T.A.
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YcrpoiicTBa 3a1uuThI OT nepeHanpsikenus cetu (Y3II)

Ilepenaapl HANPSHKEHUS B JEKTPUYECKONW CETU SIBJISIFOTCS OJTHOM W3 OCHOBHBIX
MPUYUH BBIXOJIa W3 CTPOSl DJEKTPUUYECKUX MPUOOPOB, MPUBOASIIUX B OTIEIBHBIX
ciydasx K moxkapy. OCOOGHHO OCTpPO BONPOC 3alllUThl  AJIEKTPONPUOOPOB
OT TMEpENaJ0B HAMPSHKEHUS CTOUT B JKUJIBIX MHOTOKBAPTUPHBIX JOMAax CTapou
MOCTPOMKH, & TaK K€ YACTHBIX >KUJIbIX JIOMax IOJKIIOYECHHBIX K CTapbIM JIMHUSIM
3JIEKTpoIepeaay.

Y CTpOMCTBO 3alIUTHI OT MEPEHANPSKEHUS WIIM PEJIe HAMPSKEHUS — 3TO armnapar
3aIIUTHI, OCYIIECTBIIIOIINN HENPEPBIBHBIM KOHTPOJIb BEJIUYMHBI HANPSKECHUS
MUTAIONIEH CETH C IENbI0 00ECTeUeHUs OTKIIIOUECHHS HAarpy3Ku B ClIydae BBIXOJa

SHAYCHUA HAIIPAKCHUA 3a YCTAHOBJICHHBIC ITPHUICIIBL.

* @/ — -
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Pucynok 11. [Ipumepsl yCTpOMCTB 3alIUTHI OT MEPEHANPSIKEHUS Pa3IUIHbIX
MIPOU3BOAUTEIIEH

Haznauenne V3II 3akmowaercs B 3alUTe  3JIEKTPOOOOpYIOBaHUS
OT IIEPENAI0B HANPSIYKEHUS CETU KOTOPBIE MOT'YT BO3HUKHYTb B CIICACTBUE PA3JIMYHBIX
(bakTOpOB TaKMX KaK OOpPBIB HYJS, TIepekoc a3 u T.1I.

Kak mpasuno, Y3II cocToUT U3 JBYX OCHOBHBIX OJIOKOB: H3MEPUTEIBHOIO
Y UCIIOJIHUTEIBHOTO.

[Ipu nomaue nHa VY/II HanpsokeHHs HW3MEPUTENbHBIA OJIOK OIpeaesser
ero BeJIMYMHY. Eciiu u3MepeHHoe 3HaueHUE HANPSKEHUS SJIEKTPOCETH HE BBIXOAUT 32
YCTAHOBJIEHHBIII B HACTPOMKaxX IWara3oH 3HAYEHUH W3MEPUTENIbHBINA OJOK mojaeT
CUTHAJI HA HWCIIOJHUTENBHBIN OJIOK (pesie) KOTOpbIM 3aMbIKA€T CHJIOBOW KOHTAKT,

BKJIIO4as TEM CaMbIM HArpy3Ky B CCThb.
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Takum obOpazom, Y/III ocymiecTBisieT HEMPEPBHIBHBIM KOHTPOJIb HAMPSKEHUS
DIEKTPOCETH. B cilydae CHM)KEHHMS HANpPsHKEHUS HMXKE YCTAHOBJIEHHOTO ITOpOra
WJIM TIOBBIIIEHUS BBIIIE YCTAHOBIEHHOIO B HACTPOMKAX MOPOra U3MEPUTENbHBIN OJI0K
MTHOBEHHO TIOJJa€T CUTHAJl Ha HCIOJHUTEIbHBIM MeXaHu3M (pene) KOTOpPbIA
OTKJIKOYAET DJJIEKTPOYCTAHOBKY OT ceTh. Ilocne BOCCTaHOBIEHUS 3HA4YECHUS
HampsDKEHUsT 10 JIOMYCTUMOT'O  3HAUYEHMs, M3MEPHUTENbHBIM  OJNOK  uepe3
YCTaHOBJIEHHYHO B HACTPOMKAX  BBIACPKKY  BPEMEHHM  [OJAE€T  CUTHAI
HAa WCIOJIHUTEIbHBINM MEXaHU3M, KOTOPBIM BHOBb BKJIFOUAET HATPY3KY.

CyllecTBYIOT CIEAYIOUIUE TUIIBI PEJIC HATPSHKEHUI:

-I10 TUITY AJIEKTPOCeTH: ogHO(a3HbIe U Tpexhas3HbIE;

-[I0 CIOCO0Yy YCTaHOBKH: CTalMoHapHbIe U nepeHocHbie. [Ipu yctanoBke Y311
BO BBOJHOM OJJIEKTPOUIUTKE OOECIIEUMBAETCS 3allMTa BCEM 3JIEKTPOCETH M BCEX
ANEKTPOnpuOOpoB, moakIoYeHHbIX K Hel. [lepenocubie Y3II nmpumensitorces, koraa
€ro yCTaHOBKA B IIUTKE 3aTPyIHEHA UK HEOOXOAMMO 00ECTIeUnTh OCOOBIE HACTPOUKHU
10 HANPSDKEHUIO CETH /ISl KOHKPETHOTO 3JIEKTPOOOOPYA0BaHUS.

B nHacrosiee Bpems CyIIECTBYIOT YCTPOMCTBA 3aIUTHI OT NEPEHANPSIKEHUSA C
KOMOMHUPOBAHHOW 3alllUTOM, TaKk Ha3bIBa€MbI€ BOJBT-aMIIEPHBIE pelie, KOTOPhIC
KOHTPOJMPYIOT KPOME HANPSIKEHUS CETH, €UI€ U TOK B CETH, 3aIlUIIAS TEM CaMbIM
CeTh, KaK OT IIEPEIAJIOB HAINPSLKEHUS, TAK U OT MEPETPY3KH, T.€. JIOMNOJHUTEIIBHO
BBITIONHSET (DYHKIIMIO OTPAaHUYUTEIS MOIITHOCTH.

Heo6xoanmo 3HaTh, 4TO BOJIBT-aMIIEPHOE peJie He 00ECTIEYMBACT 3alUTy CETH
OT KOpPOTKOTO 3aMBIKaHUSI W HE MOXET 3aMEHUTh CO00H aBTOMATUYECKUU
BBIKJIFOYATEb.

Baxxnoit xapakrepuctukoi Y311 sBisieTcs HOMMHAJIBHBIN TOK.

HomunanbHblif TOK — 3T0 TOK, KOoTOopbld ¥Y3II cmocobHO mpomyckarh uepes
ceOsl B TEUCHHUE IJTUTEIBHOTO BPEMEHHU COXPaHSsl ITPU ’TOM CBOIO pabOTOCIIOCOOHOCTD.
CranpapTHbIMU, Hanbosee pacrpoCTPaHEHHBIMU 3HAYEHHSIMU HOMHUHAIBHOTO TOKa
V3II anstores: 10; 16; 25; 32; 40; 50; 63 A.

Homunanensiii Tok Y311 onpenensierca no cyMMapHOMY TOKY Harpy3Ku WM
MOIIHOCTH BCEX JIEKTPONPUOOPOB, MOAKIIOUAEMBIX B 3alIUIIAEMYIO CETh.

[TonyunB paccuuTaHHOE 3HAUYE€HHE TOKa, BbIOMpaem Y3II c Ommkaiiimmm
OOJIBIINM CTaHAAPTHBIM 3HAYEHUEM HOMUHAILHOTO TOKA.

HeoOxonumo yuuteiBath, 4To Y3II He 3amumiaer 3JIEKTPOCETh OT TOKOB
Neperpy3ku M TOKa KOPOTKOTO 3aMblKaHHs, Mo3ToMy camo Y3II nomkHO ObITh

3alUIICHO OT HHUX YCTAHOBJICHHBIM IIOCJICAOBATCIBHO C HHM aBTOMATHUYCCKUM



66

BhIKIIIOUaTesieM. [loaromy HomuHanbHbIN TOK Y311 HE0OX0AMMO MPUHUMATH UCXOJIS
13 HOMHHAQJIBHOIO TOKa aBTOMAaTHUYECKOro BBIKIOUaress. [Ipm 3ToM HOMHHAIBHBIN
ToK Y3II nomxeH ObITh OOJbllI€ WIM PaBEH HOMHUHAIBHOMY TOKY YCTaHOBJIEHHOT'O
JI0 HETO aBTOMATHYECKOTO BBIKIKOYATEIIS.

VY311 MOryT IMETh HECKOJILKO HACTPOEK:

- ycraHoBka mopora cpabateiBanusi Y3II mo MakcumanbHOMY 3HAYEHUIO
HanpspkeHuss (Umax) - ycTaHaBIMBaeT MAaKCHUMAJIbHO JOMYCTUMOE 3HAaYEHUE
HaIIpSDKEHMST  DJIEKTPOCETH, MPEBBIIIEHUE KOTOPOrO IPUBEAECT K OTKIIOYECHUIO
HarpysKu;

- ycraHoBka mopora cpabareiBanus Y3II mo MuHUMaTbHOMY 3HAYEHUIO
HanpsokeHust (Umin) - ycTaHaBIMBaeT MHHHMAJIBHO JOMYCTUMOE 3HAYECHUE
HAIIpSDKEHMST  DJIEKTPOCETH, CHIKCHHME HANpsDKEHUS HWKE JAaHHOIO 3HA4YeHUs
IIPUBEIET K OTKIKOYEHUIO HAIPY3KH;

- YCTAHOBKA BPEMEHHM 33J€P’KKM BKIIIOUECHUS — Bpemsi, uyepe3 koropoe Y3II,
II0CJIE OTKJIFOYEHUs HATPY3KH, IOBTOPHO €€ BKJIIOUUT IIPU BOCCTAHOBJICHUY 3HAUYCHUSA
HaIlpsDKEHMsT CETH B YCTAHOBJICHHBIX Ipenenax. Bpems 3aaepKKu BKIIOYEHHS

3H€KTp0HpPI60pOB BBI6I/Ipa€TC$I B COOTBCTCTBHH C PYKOBOACTBOM IIO 3KCILIyaTallhH.

Hazuarop Y ¥ e

BHJIIOYeHUA IIOAKIIOIeHHU A

220B 4 4 5 5 . IIATaHAA peJIe.
HATPYSKH.
s (e (i S

B 7 (g7 2V

contro

Brixmiogarems KOHTPOJJIA
MAKCHMAJIBHOI'O HAIIPpAXKEeHHA.

TpexpaspagHEmt
Brixmouaress KoHTpOIA HHIAKATOP.

MHHHUMAJBHOI'O HAIIPpAXKEeHHUA.

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

Perynarop samepxin
BpeMeHH aBTOMAaTHYEeCKOIo
BKJIIOYEeHHA IIOCJIe ABAPHH. 220

PeI’yJI.‘i{TOp MAKCHMAJIBHOI'O

—_——
5 230 HAOPAKEeHHA OTK/IIOYCHHA.

Pery:m'rop MHHHMAaJIBHOI'O
HampAXKeHHA OTKJIYeHHA.

KneMMer mogxmogeEHA
HATPY3KH

Pucynok 12. [Ipumep MapKUpOBKHM yCTPOMCTBA 3allIUTHI OT MEepeHanpsbKeHus (pee
HaNPsHKEHUS )
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KonnuectBo u ciocoObl HACTPOUKHU MOTYT OBITh Pa3JIMYHBI IS Pa3HBIX THUIIOB
V3II. OO6buHO, Hactpoiika VY3II ocyiecTBisIeTCss C MOMOIIBI TMOBOPOTHBIX
PETYIMPOBOYHBIX PYYEK.

CpaBHeHHE anmapaToB 3alIUThl DJIEKTPHUYECKOM CETH MO OTKIIOYArOIIEn
CIOCOOHOCTH

PaccmoTpum paszHuily B paboTe M BO3MOXKHOCTSIX OTKJIIOUEHHS Ppa3IMYHBIX
anrapaToB 3alllMThl JJIEKTPUYECKHUX Liener. B Hacrosdmee Bpems, €CTb MHOI'O
KOMOMHHPOBAHHBIX YCTPOMCTB 3aIUTHI JJIEKTPUUECKUX CETEH, T.€. COBMEILAIOIIUX B
ce0e HECKOJIBbKO 3alIUTHBIX (YHKIMI. 31€Ch Mbl pACCMOTPUM HE KOMOMHUPOBAHHbBIE
anmaparhbl 3alUThl, BHITOJHSAIOIINE TOJIBKO OAHY () YHKITHIO.

[IppynHaMu MOXapoB OT DJIEKTPOYCTAHOBOK MOIYT SIBJSITBCA: KOPOTKOE
3aMbIKaHWE, TEeperpy3ka, TOKH  YT€YKH, JYyroBble HOpoOoH  (UCKpPEHHE),
IIEpPEHAIPSKEHUE.

Jns 3auTBl  3JEKTPUYECKUX CETEH, B HACTOSIIEE BpEMsl, SBIIOTCS
oOsi3arenbHbIMU K TpuMeHeHuto AB n Y/IT. OTu annapaTel 3apeKOMEH10BaIN ceOsl
KaKk HaJexXHble UM  DPQPEKTUBHBIE CpEACTBAa  NPEIOTBPALLEHUS  IOXKApOB
OT DJIEKTPOYCTaHOBOK.

AB 3amumaer 3NEeKTPUYECKYI0 CETh OT TOKOB KOPOTKOI'O 3aMBIKaHHUS
U [IEPErPy30K IEKTPUYECKOMN CETH.

YAT 3amumaer -»IEKTPUYECKYH) CE€Thb OT M0XKAapOB B  PE3YJbTaTe
BO3HMKHOBEHUS TOKOB YTE€UKH.

Crenyer OTMETUTB, UTO B HACTOSIIIEE BPEMsI 3alUTY OT MHOTMX HETaTUBHBIX
(akTOpOB,  BBI3BIBAIOIIMX  BO3OpaHUE B  JJIEKTPUUYECKUX  CETAX, BMECTE
c npumeHenueM AB u Y/IT, oryacTu pemaroT OpraHu3aliMOHHBIMA MEPOIIPUATUA MU,
IIPOM3BOJAMMBIMH Ha ATAIE IPOCKTUPOBAHUS JIEKTPUUECKUX CETEM, IPU UX MOHTaXe
U NIpH DKCIUTyaTauuu. Vcnosib3yroTes Takue Mepbl, Kak 3a3eMJICHUE, YKIIaJKa Kaoemns
B KopoOa, YBEIMUEHUE pacCTOSHUSA MEXJIy NPOBOJHUKAMH, IPUMEHEHUE
CHEUATBbHBIX COCAMHUTENbHBIX YCTPONCTB (KJIEMMHBIX KOPOOOK M ap.) u T.A. Js
3aIIATHL OT TEPETPY30K IMPOU3BOMAT NPABUIIBHBIA PACUYET JIIEKTPUUYECKHX CETEU
Y HAarpy3KH.

Opnnako AB u YT uzHauanbHO He ObLIM MpeIHAa3HAYEHbI JJIs1 PACTIO3HABAHUS
VMCKPEHMS U OTKJIFOYEHHs LEMH B CIIy4ae ero nossieHusd. ickpeHnue He pacro3HaeTcs
AB nmu Y/ T, NoCKOABKY NPU UCKPEHUU HE MPOUCXOIUT HU YBEIUYEHUE CPEIHETO

SHAYCHUS TOKA B LECIIN, HX €0 YTCUKa Ha 3E€MIIIO.
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[Ipn mocnenoBaTeIbHOM HMCKPEHHHM IOJIHOE COMPOTHBICHUE —«IUIOXOIO
KOHTAKTa» YMEHBIIIAET TOK HArpy3KU U JEPKUT ITOT TOK HUXKE MOPOra OTKIHOUYEHUS
AB. Co00TBETCTBEHHO, 3TH CpPEJCTBA 3alIUThl OT HEraTUBHOI'O JIEUCTBHS BBICOKOI'O
3HaYeHUA TOKa He cpabarbiBatoT. [lpym mapaisienbHOM HCKpeHUH Mexay (azoi
U HEUTpaJIbHBIM MPOBOJAOM TOK OTPAaHWYEH TIOJHBIM COMPOTUBICHUEM IIEMU
u cpabarpiBanne AB u YIT 3aBUCHUT OT cTeeHN UCKPEHUs, OJHAKO B MOJHON Mepe
HE TapaHTUPYETCA.

CoOOTBETCTBEHHO, pEIICHUE 3a/l1aud PaCllO3HABAHMS HMCKPEHUS U 00ecreueHus
3aIUTHI OT TI0KAPOB, BBI3BAHHBIX HCKPEHUEM, JTOJIKHO 00ECTIEYMBATHCS HOBBIM THITOM
YCTPOKUCTB, (PYHKIIMOHAIILHO M TEXHUYECKH OPUEHTHPOBAHHBIMHM HA TAKyIO 3ajady.
Takum yctporictBoMm siBnsiercsa Y 3 /11

V31 3ammmaer 3J€KTPUYECKYI0 CEThb OT IO0KapOOIMACHOIO IPOSBIICHUS
JIyTOBOT'0 MPO00sT (MICKPEHUS ).

Eme oanum  ¢akrtopoMm, KOTOpPHIA MOXKET TMPUBECTH K  IOXKapy
OT DJJIEKTPOYCTAHOBOK, SIBIISIIOTCS KOJICOAHMSI HANPSOKEHUs! DJIEKTPUUYECKOM CeTH.
[IpuyeM, OracHOCTh MOXKET HECTU KaK MOBBIIEHHOE HANIPSKEHUE, TaK U MTOHUKEHUE
HaIpsKEHHUSL.

AB, YT, Y3/II He 3amuImarT 3JIeKTPUIECKYIO CETh OT ONMACHBIX KOJICOaHMIA
HaIpsHKEHHS CeTU. DTy 3a/1auy BeinosHseT Y 311

V3II 3amummaer 3JIeKTPUYECKYI0 CeTh OT KOJICOaHWM HaIpsKEHUsS, KOTOPhIC

MOTYT MPUBECTH K BBIXOAY U3 CTPOSI JIEKTPONPUOOPOB U UX BO3TOPAHUIO.

q)yHKIII/IOHaJ'IBHbIe BO3MOKHOCTH aNlmnapaToB 3alUTbI J3JICKTPUHYCCKHUX

ceTen.
Tab6auua 2
O YyHKIIMOHAJIBHBIE BO3MOKHOCTH aNMNapaToOB 3alUTHI SJIEKTPUUECKUX CETEU
Amnmapar 3almThl
Yerpoiicrso YcrpoiicTBO
ABapuiiHbIi . YCTpoiicTBO 3alIUTHI | 3aIUTHI OT P
eIKUM ABTOMATHYECKHI 3allIMTHI OT
p auddepeHINATBLHOTO AYroBOIro
BbIKJII0YaTeJb (AB) MepeHAan psiKeHust
Toka (YAT) npooos v3II)
(Y3AID
He
Kopotkoe ObecneunBaer He obGecrieunBaet He o6ecrieunBaet
3aMBbIKaHUE 3aLUT 3aIUTY obecneunsact 3aIuTy
y 3aIIUTY
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Anmnapar 3aluThbl
Yerpoiicrso YcrpoiicTBO
ABapuiiHBI . YceTpoiicTBO 3aIUTHI 3aIUTHBI OT p
P— ABTOMATHYECKHH 3aIUTHI OT
p aupdepeHunaNbHOro AYTroBOIO
BbIKJIIOUaTeb (AB) nepeHanpsiKeHust
Toka (YIT) npooos (V3II)
(Y3AID
He
ObecneunBaer He o6ecnieunBaer He o6ecrieunBaet
[Ieperpyska sa o0ecreunBaer sa
3ammT UT UT
Ty Ly 3aIUTy Ty
He
He obGecnieunBaet O6ecneunBaer He oGecnieunBaet
VYTeuka Toka — U obecreuynBaeT —
Y mury 3aIuTy y
JyroBou
poooit He obecrieunBaet He obecnieunBaer O6ecneunBae | He oOecrieunBaer
MoCJIeI0BaTe 3aIUTy 3aluTy T 3alIUTY 3aIUTY
JIbHBIN
He B monHoOM Mepe
Jyrosoi obecreunBaer 3aluTy.
poooi Moxer cpaboTtaTh He obecneunBaer OoecneynBae | He oOecnieunBaer
napasuieIbHbI CITUIIKOM TMO3THO 3aIUTY T 3aUTY 3aIUTy
i (TTpu OrpaHUYEHHOM
toke K3)
He B monHoii Mmepe He B nmonHoii Mmepe
" oOecrieuynBacT 3alluTy. obecrieyuBaer
[yrosoii
100Goit Mosxet cpaboraTh 3aIuTYy. OoecneynBae | He oOecnieunBaet
Hap3€MJIIO CIUIIIKOM TTO3THO MoxeTt He cpaboTaTh T 3aIUTY 3aIuTy
(pu OorpaHUYEHHOM (Ipy UMITYJIHCHOM
toke K3) XapaKTepe UCKPEHHUS])
He
ITepenaabr He oOecrieunBaer He o0ecnieunBaer O0ecneunBaer
HaIpPsHKCHUS 3aIuT 3aIuUT obecnieuuBacr 3aIMT
P y y 3ammTy y

U3 Ta6J'II/II_IBI 2 BHUJIHO, YTO HM OAWH H3 alliapatoB 3alllUTbl HC 3alIUIIACT

QJICKTPUUICCKYIO CCTh OT BCCX BO3MOKHbBIX aBaprIHBIX PCKHUMOB. I[J'I?I o0ecrieyeHus

MAaKCUMaJIbHOU

anmnapartbl

3alIUThI

3aIUTHI,

paboraromue Ha

HEHCIIPABHOCTH JJIEKTPUYECKOMN CETH.

oOHapyxeHue

pa3HBIX

JIIEKTPUYECKONH CETH IEeNIecOO0pa3HO HCIOIb30BATh

IPU3HAKOB

[Tpumenenune Y3/III u Y3II He oTMeHsIET HEOOXOIUMOCTH HCIIONb30BaHus AB

n Y/JT.

Takum O6p&30M, CCIIN pPAaCCMOTPCTb BApPHUAHT HCIIOJB30BaHHUSA BCCX BHIOB

3aIUTHI AIEKTPUUECKON CETH OTACIbHBIMH YCTPOUCTBAMU (BBIMOIHSIIOIIUMH TOJIBKO
OJIHY (DYHKIIHIO), TO HEOOXOAMMO YCTAaHOBUTDH YETHIPE PA3HBIX arlapara 3aimuTsl: AB,
YAT, Y3AII, Y3IL
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B Hacrosmiee BpeMs pacnpocTpaHeHBI KOMOWHHPOBAHHBIC allllapaThl 3allUTHI,
KOTOphIE OOBEAWHSIOT B OJHOM KOPITyCE€ HECKOJbKO YCTpoicTB. Hampumep,
nuddepeHimaibHble aBTOMATHI, KOTOPbIE OOBEAUHSIOT (DYHKIIMH aBTOMATHYECKOTO
BBIKJTIOUATENS U YCTPONCTBA 3auThl tuddepeHinuaibHoro Toka. KomOnHupoBaHHbie
YCTPOMCTBA MO3BOJIAIOT ONTUMU3UPOBATH M YIIPOCTUTH MPOSKTUPOBAHUE U MOHTAXK
AIEKTPUYECKHUX IITUTKOB.

TepMouHaAMKATOPBI

Onnoit u3 HanOosee pacrpoCTpaHEHHBIX MPUYUH M0XKapoB
OT DJIEKTPOYCTAHOBOK SIBJIIETCSI IIEPETPEB KOHTAKTHBIX COCAUHEHWW W JPYTUX
aneMeHToB. lloxkapoormacHele peXUMbl  BO3HHKAIOT  BCJIEICTBUE  OOJBIIOrO
IIEPEXOTHOIO COMPOTUBIICHUS, & TAKXKE NIEPETPY30K.

TepMOMHAMKATOPHBIE MaTepuajbl NPEIHA3HAYEHBl [UJI1 BU3YAJIBHOIO WIN
¢dororpapuueckoro KOHTPOJS M HU3MEPEHUs TEMIIEpPAaTyphl, T.€. PE3YJIbTaThl
MU3MEPEHUN MOXKHO IIPEICTABUTH B BU3YAJIM3UPOBAHHOM BHU/IE.

[Ipy pgOCTHMKEHMM MAaKCHMaJIbHOM  TEMIIEpaTypbl TEPMOWHANKATOPHBIN
MaTepHall pacIuIaBiIAeTCd U HEOOPAaTUMO MEHSET CBOM 1BET.

TepMonHaUKaTOphl MOXHO HCIOJNb30BaTh KaK JIOKA3aTENIbCTBO  (pakTa
JOCTHKEHUs  OINPENECICHHOM MAaKCUMAJIbHOM TEMIEPATypbl, T.K. PE3YJIbTaThl
U3MEpPEHUS SBISAIOTCS HEOOPaATUMBIMHU.

Meron wu3MepeHuss TeMIlepaTypbl C MOMOIIBIO  TEPMOUHIAUKATOPHBIX
MaTepUajJoB OTJIUYAETCA MPOCTOTOM, 3KOHOMHUYHOCTBIO, MaJOW TPYIOEMKOCTBIO,
BO3MOKHOCTBIO ~OINEPATUBHOIO IMOJYYEHHUS JIOCTaTOYHO TMOJHOM HH(pOpMauu
O TETIOBOM PEXHUME 3JIEMEHTOB JIEKTPOOOOPYAOBAHUS.

TepMOMHIMKATOPEI MMEIOT HECKOJBKO HCIOJHEHUW: TEPMOMHINKATOPHBIC
HAKJICHKU ¥ TEPMOMHANKATOPHBIE KPACKHU.

KoHTpacTHOCTH LIBETOBOrO Iepexoaa O0OECleUMBAET JIETKOE paclo3HaBaHUE
aBapUIHOIO IEpErpeBa.

TepMOMHIMKATOPBI COXPAHSIOT CBOM LIBET U MAPKUPOBKY HA MPOTS)KEHUU BCETO
CpOKa CITy>KOBbI.

TepMOMHAMKATOPHBIE ~ HAKJIEWKH  MPEACTABISIIOT  COOOM  MOMJIONKKY
Ha CaMOKJIEAIIEHCS OCHOBE C HAHECEHHBIM TEPMOWHIUKATOPHBIM ITIOKPBITUEM.
MarepuanoM TOIJIOXKKH MOTYT ObITb Oymara, (oibra wid MOJIMMEpHAs TUICHKA.
Jns nmpenoxpaHeHuss TEPMOMHIMKATOPHOIO IOKPBITHS OT BHELIHHUX BO3ACHCTBUU
ITOBEPXHOCTh U3JIETUS MOKPHIBAKOT 3AIIUTHON TIEHKOM.
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[Ipu gocTrkeHUW 3alaHHOM TemIepaTypbl WHIWKATOp HEOOPATUMO MEHSET
CBOM IIBET.

TepMoUHIMKATOPHBIE HAKICHKH MOTYT OBITH PA3IMYHOrO pasmMepa U (pOpMHI,
B 3aBHCHMOCTH OT 3a/Ja4¥l UMETh Pa3HBIA MOPOr cpabaThIBaHUS, UMETh HECKOJIBKO
TEPMOYYBCTBUTEIILHBIX METOK C Pa3HBIM IIPEICIIOM CpadaThIBaHMS.

TepMOUHINKATOPHBIE HAKJICUKH MOTYT OBITh OJHOMO3UIIMOHHBIMU, T.€. UMEIOT
OJIHY WHJMKAIMOHHYIO METKY M MHOTOMO3UIIMOHHBIMH — HUMEIOIINE HECKOJbKO

HHIVNKAIIWOHHBIX METOK, HACTPOCHHLIX Ha Pa3HbIC TEMIICPATYyPEI.

ao
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Pucynok 13. [Ipumepsl TEpMOUHANKATOPHBIX HAKIIEEK PA3JIMYHBIX
ITPOU3BOJUTETIEN

[IpumeHeHne OHOMO3UIIMOHHBIX TEPMOWHIUKATOPHBIX HAKJIEEK IO3BOJISIET
KOHTPOJIUPOBATh MAKCUMAJILHYIO TEMIIEpaTypy Ha JIEMEHTE 3JIEKTPOOOOPY10BAHUSI.

[IpuMeHeHne MHOTOIO3UIIMOHHBIX TEPMOWHIMKATOPHBIX HAKIJIEEK MO3BOJSET
OIPENETATh TEMIIEPATYPY AJIEMEHTA 3IEKTPOOOOPYI0BAHUS KaK
cpenHeaprupMEeTHIECKOE MEXIY MOCIISAHEH METKOM, U3MEHHBIIICH 1BET, U TIEPBOA —
HE U3MEHUBIIIEH.

TepMOMHINKATOPHBIE KPACKH, B OTIIMYME OT TEPMOMHIAUKATOPHBIX HAKJIEEK,
MOXXHO HAHECTH Ha TOBEPXHOCTH WJM DJIEMEHTHI 3JIEKTPOOOOpYAOBAHUS,
HEJIOCTYIIHBIE  JUJI1  YCTAHOBKM  TEPMOUHAMKATOPHBIX  HAKIEEK, HalpUMmep,
NPy CIOKHOM KOH(UTYpaluu WM OrPpaHUUYEHHOM MPOCTPAHCTBE BHYTPU
AJIEKTPUYECKUX IMUTKOB. Kpacku MOXHO HAHECTH HA TOBEPXHOCTH KOHTPOJIUPYEMOTO
pleMeHTa 0ojiee TOHKMM CJIOEM, B pe3ylbTaT€ Yero BO3pacTaeT CKOPOCTh

cpaOaTbIBaHUSI.
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Pucynok 14. [Ipumep ucnosHeHNs TEPMOMHIUKATOPHBIX KPAaCOK

TepMOMHUAMKATOPHl MPUMEHSIOTCS JJII  KOHTPOJISL TEIJIOBOTO  pPEeXUMa
AJIIEMEHTOB 3JIEKTPOYCTAHOBOK.

TepMoMHAMKATOPHl MPUMEHSAIOTCS Uil OOHapy)K€HUsT M  perucTpauuu
MIEPETPEBOB AJIEMEHTOB 3JIEKTPOOOOPYJOBAHUSL WIIM 3JEKTPONPOBOJKH, B MEPBYIO
o4epelib, BOJU3U JIEKTPUUYECKUX KOHTAKTOB, KOHTAKTHBIX COSAMHEHUIA.

TepMOUHIUKATOPHI HE TPEOYIOT CTIELUAIBLHOTO TEXHUYECKOTO 00 CITYK UBaHUSI.

3amure moaNieKaTr  3JIEMEHTBhl  AJEKTpOOOOpYyHOBaHUsS, M  KOTOPBIX
HOPMATHUBHO-TEXHUYECKUMHU TOKYMEHTAMHU YCTaHOBJIEHBI HAUOOJBIIHNE TOMYCTUMbIE
TEMIIEPaTypbl HArpeBa, a TAKXKE AIEMEHTHI JIEKTPOOOOPYIOBaHU S, IEPErPEB KOTOPHIX
MOJKET IIPUBECTU K aBAPUM WJIM BO3TOpPaHMIO (HE3aBUCHUMO OT HAJIWYUs TPeOOBAHUMU
HOPMaTHUBHBIX JOKYMEHTOB).

TepMOMHIUMKATOPBEI ~ HAHOCAT  HA  JJIEMEHTHI  BJIEKTPOOOOpYIOBaHUS,

IMOJICKAITNC KOHTPOJJIIO TCIINIOBOI'O COCTOAHUA.
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Pucynok 15. [Ipumep ucnosib30BaHUs TEPMOUHIUKATOPHBIX HAKJIEEK JIJISI KOHTPOJIS
TEMIEPATYPhl KOHTAKTHBIX COCUHEHUI

[Topor cpabaTbeiBaHUSI TEPMOMHANKATOPOB BBIOMpPAETCS UCXO U3 TpeOOBAHMIA
HOPMAaTUBHO  TEXHUYECKOM  JOKYMEHTAlMd s  KOHKPETHOIO  3JIEMEHTa
ANEKTPOOOOPYAOBAHUSA, TEXHUYECKHX XaApPAaKTEPUCTHUK U  PEXKUMOB  pabOThI
AIEKTPOOOOPYTOBAHUS.

Tak KaKk TEPMOMHIUKATOPHI HE SIBJSIIOTCS BOCCTAHABIMBACMBIMH W3JIEIHUSIMH,
[ocjie PEerucTpaluy UMU TeperpeBa cpaboTaBIIME TEPMOMHIAMKATOPHI MOIJIEKAT
3aMEHE Ha HOBBIE.

Heo06xoaMMoO KOHTpOIMPOBATh CpPOK HCIHOJIb30BAHUSA TEPMOMHIUKATOPOB.
[Tpu ucteuenuu cpoka UCMOJIL30BaHUS, TEPMOUHIUKATOPHI HEOOXOIMMO 3aMEHUTDH Ha
HoBblIe. [lociie 3amMeHBI cienaTbh OTMETKY B JKypHAJIe.

TepmonHauKaTOpHI SABJIAIOTCS HEBOCCTAHABIMBAaEMbIMU U
HEPEMOHTOIPUTOHBIMU  u3AenusMu  (nmokpeituamu). Ilpm  cpabarpiBaHuUM
TEPMOUHAMKATOPA, €r0 CIAEAYET YIAIUTh U 3aMEHUTh Ha HOBOE U3/eiue (IIOKPBITHE).
OxpaimvBaHue TEPMOUHIUKATOPHBIX METOK B PE3YyJIbTAaTE BO3JAEHCTBUS TEMIIEPATYPbI

HeoOpaTUMO.

Tepmocucrembl
TepMocucTeMbl TIpeIHa3HAYEHBI JIJI1 PAHHETO aBTOMATHUYECKOTO0 OOHAPYKEHUS
MOXKapOOMAaCHBIX CUTYallMi, BO3HUKAIOIIMX BCJIEJCTBUE IEpEerpeBa 3JIEMEHTOB

AJIEKTPOYCTAHOBOK: KOHTAKTHBIX COEAMHEHUH, MPOBOAOB, Kabenen (B T.4. KOHLIEBON
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apMaTypel) W IIWH, JJICKTPUYECKUX ammapaToB, BBOJHBIX PaCHpeIeTUTEIbHBIX
mKkagoB, IIUTOB C BJIEKTPOOOOPYIOBAaHUEM, HHOTO JJIEKTPOOOOPYIOBaHUS
U WX DJJEMEHTOB, TJI€ BO3MOXKHO TMIPEBBIINICHUE TEMIIEPaTyphl O0OpPYTOBAHUS
B HEIITATHOM p&XUME PaOOTHI WU TIPH MOSBICHUH JeheKTa.

CucTeMbl OCYIIIECTBIIIIOT HEMPEPHIBHBIA KOHTPOJIb TEMIIEpAaTypbl HarpeBa ¢
CUTHAJIM3AIIMEN O MPEBBIIIICHNN YCTAHOBIEHHBIX TIOPOTOB U Nepenayeit naopmauu
Ha MYyJIbT EHTPAITU30BAaHHOTO HAOIOICHNUS, TJI€ OCYIIECTBIISCTCS IPUEM TPEBOKHBIX
M3BEIICHU 00 0OHApYKEHHBIX TIEPErpeBax C aTYUKOB, OTOOpaKeHHE (MHIUKAIIHS)
COCTOSTHUSI U PETUCTpAITUsi COOBITHIA.

Tepmocucremamu  MOTyT  OBITh ~ OOOpPYIOBAaHBI  BJIEKTPOYCTAHOBKH,
JUTsI KOTOPBIX HOPMATHUBHBIMHU JOKYMEHTAMH yYCTAHOBJICHBI HAMOOJIBIIIAs JOMTYCTUMAs
TeMmIeparypa Harpesa, a  TaKxe AJIEMEHTHI ANEKTPOOOOPYAOBAHUS

H JJICKTPOIIPOBOAKH, IICPCTPEB KOTOPHIX MOZKET IIPUBCCTHU K aBAPHUHU NI BO3TOPAHUILO.

Pucynok 16. [Ipumep cuctemsl, COCTOSIIEN U3 TEPMOAKTUBUPYEMOM
ra30BbIIEIAIONIEH HAKIEHKH U CIIENUAIN3UPOBAHHOIO Ta30BOI0 JaTYHUKa

B kadecTBe ycTpOMCTB OOHapyKEHHS MPEBBIIICHUS TEMIIEPATyphl B Pa3HBIX
CUCTEMAax MOT'YT BBICTYIIATh pa3jMyHble Nardyuku. Hampumep, TepMOaKTUBHpYEMBIE
ra3oBBIACIAIOIIAE HAKIECWKHA, [PU HArpeBaHUM KOTOPBIX 10 OINPEIEICHHON
TEMIIEPATYPBI BBIAEISACTCS CUTHAIBHBIM Ia3, YJIABIMBAEMbIH CIEIUAIU3UPOBAHHBIM
ra3oBbIM JAaTYUKOM, IEPENAIOIIUM CHUTHAJ O IIEpErpeBe Ha KOHTPOJIBHO-IIPUEMHOE
YCTPOMCTBO; OECKOHTaKTHblE HWH(pPAaKpacHble AATYMKH;, JATYUKH TEMIIEPATypHl,
YCTaHABJIMBACMBIE HEIOCPEACTBEHHO Ha KOHTPOJIUPYEMBIN JJIEMEHT

AIEKTPOOOOPYTOBAHUS.
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Pucynok 17. [lomaroBas cxema paOOThI CHCTEMBI HETIPEPHIBHOTO KOHTPOJIS
TEMIIEpaTypbl HA OCHOBE TEPMOAKTUBUPYEMOU Ta30BbIIEISIONICH HAKICUKN
U CHEUUAIM3UPOBAHHOIO ra30BOI0 JaTYMKa

KpOMC TOro, TCPMOCUCTCMBI MOKHO MCITIOJIb30BATh KaK CUCTCMbI MOHUTOPUHT'A

HOKapHOW 0E30MacHOCTH 3JIEKTPOYCTAHOBOK, 332 CUET PAHHEro OOHAPYKEHHS TOYEK

YpPEe3MEPHOI'0 HAarpeBa, 3aJ0JI'0 10 Hayajga TEPMHUYECKOW IECTPYKLHMH H30JSLUUN

B MCCTax YCTAaHOBKH JATYHUKOB.

Pucynoxk 18. [Ipumep cucteMbl MHOTOKaHATILHOTO OECKOHTAKTHOTO
TEMIIEPaTypHOr0 KOHTPOJISI HA OCHOBE OECKOHTAKTHBIX MUPOMETPUUECKUX
JaTYNKOB
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Pucynok 19. [Ipumep MHTEIEKTYaIbHONM CUCTEMbBI KOHTPOJISI TEMIIEPATYPHI
BBICOKOBOJITHBIX KaOEJbHBIX IMHUW Ha OCHOBE PacipenesIeHHOTO
JIaTYNKA TEMIIEPATYPhI

TenoBU3MOHHASL TUATHOCTHKA

B ocHOBe TEMJIOBU3MOHHOW JIMArHOCTUKU JISKHUT TEIUIOBOM  METO.
HEpa3pylIaloero KOHTPOJs, T.€. TEIJIOBU3MOHHBIE OOCIEIOBAaHUS C 1EJbIO
BBISIBJICHUSI  MOXKAPOOTMACHBIX y4YaCTKOB M Y3JIOB B  3JICKTPOOOOPYIOBAaHUU
U DJIEKTPOITPOBOJIKE.

B kadecTBe TEXHHMYECKOT'O CpEICTBA TEIJIOBU3UMOHHOW  JUATHOCTUKH
MIPUMEHSIETCS TEIIOBU30p. TErIOBU30p — ATO ONTUKO-3JIEKTPOHHBIN N3MEPUTETbHBIN
npuoop, paboTaromiuii B MHPpaKpacHOi 00J1acTH JIEKTPOMArHUTHOTO CIIEKTPA.

Pucynok 20. [Ipumep mpoBeneHus TEIIOBU3HOHHOTO KOHTPOJIS AIeKTpoiiKada
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Kpatko MeToj TEIUIOBU3MOHHOM JIMATHOCTUKHU TOXApHOW Oe30macHOCTH
AKCILTYaTHPYEMOTO JJIEKTPOOOOPYIOBAHUS MOXKHO OMHCATh CIASAYIOIMHUM 00pa3oMm.
Kaxapiii 00beKT HMMeeT TeMmIeparypy, MNpUYeM B pPa3HBIX TOYKaX OHa pasHasl.
Kak mpaBuiio, OTKIIOHEHUE TEMIIEPATYPHI B TY UM UHYIO CTOPOHY CBUJIETEIHCTBYET O
KaKOM-TO HEOTHOPOTHOCTH, edekTe. TennoBu3op Kak BUIeOKaMepa OXBaThIBAET BCIO
naHopaMy OOBEKTa, BBIBOAUT Ha DKpaH W (UKCHUPYET B TAMSITH BECh CIICKTP
€ro TeMIiepaTyp, npeodpasys B TepMOTrpaMMy, T.€. KapTUHKY TeMIEparyp, KoTopas
HAallOMHUHAET HETaTHB IBETHOW ¢oTorpaduu, Tae KaKIbId OTTEHOK IIBETa
COOTBETCTBYET OIPEJIEICHHON TeMIIepaType.

HeocmopumMbiMu ~ TIpeWMyIieCTBAaMU  TEIJIOBU3MOHHOTO  OOCIIEIOBAHUS
SBIIIIOTCS: OOBEKTHMBHOCTh M TOYHOCTH IIOJTYYaeMbIX JaHHBIX, O€30MacHOCTH
(mpumeHseTcs OCCKOHTaKTHBI ~ METON), HE  TpeOyeTrcss  OTKIIOUYCHHE
AIEKTPOOOOPYAOBaHUS U MOATOTOBKHM padouero mecra. OmHako, st 0oee TOYHOTO
TEIJIOBOI0 KOHTPOJIsI He00X0AMMa Harpy3Kka Ha 3JIeKTpooOopynoBanus He meHee 70%,
u He MeHee 1 waca pabotel. I[lpm 3TOM MeTON BBICOKONPOM3BOAUTEIICH,
K TOMY JX€ OH JIaeT BO3MOXHOCTH MPAKTUYECKH MTHOBEHHO, «C IEPBOTO B3TJILSLAAY,
yKazatb MecTO JnedeKTa, MPEeABaApPUTEIBLHO OINPENCIUTh CTENEHb e(EKTHOCTH.
Kpome »TOoro wmeroj oTiau4aercss MPOCTOTOM JOKYMEHTHUPOBAHHS JACPEKTOB
U BO3MOXXHOCTBIO oOmpejaesieHuss Jae(peKToB Ha paHHEW CTaauu Pa3BUTHAL.
OH TO3BOJIIET C JOCTATOYHOW CTEMEHBIO TOYHOCTH JIHATHOCTHPOBATH COCTOSTHHEC
HE TOJILKO OTKPBITBIX 3JIEMEHTOB JJICKTPOOOOPYIOBAaHUS, TaKMX KaK KOHTAKTHBIC
COCIUHEHHUS B DJICKTPHUYECKUX MIUTKAX M BBOJHBIX IUTaX, HO U COCTOSIHHE PO3ETOK
U BBIKJTIOYATENCH, KOTOPBIE 3aKPBITHI KOPITYCaMU, a TAK¥KE JIEKTPUIECKUX IMPOBOJIOK,

BBIITOJIHCHHBIX PA3JIMYHBIMU CIIOCOOaMHU.
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Pucynok 21. I[Ipumep TepMorpaMMbl KOHTAKTHBIX COETMHEHUMN C TEMIIEPATYPHON
LIKAJION
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CyTh TENJIOBU3MOHHOW JUArHOCTUKHM 3aKJIOYaeTcsi B  OECKOHTAKTHOM
PETUCTpALIMK TEMIIEPATYPHOTO TIOJISI HAa TOBEPXHOCTH OOBEKTAa H3MEPUTEIHHOU
amnrmaparypod, IMOCTPOCHHMM W aHAIM3€ TEepMOrpaMM C UCHOIb30BaHHeEM OBM
U1 oOHapykeHus U kiaccuukanuu aAedeKToB M NpUHATUS perneHus. Hamuuue
nedexTa mpu TaKOW JUAarHOCTUKE XapaKTEepPU3yeTCs aHOMATbHBIM TOBBIIICHHUEM
TeMIIepaTyphl B 1e(PEKTHOM 30HE 110 CPABHEHUIO C UCIIPABHBIMU 00JIACTSIMHU.

YcioBuss W NOPANOK  TMPOBENEHUA  TEIUIOBU3UOHHOW  JTUArHOCTUKH
IKCIUTyaTUPYEMOTO  DJIEKTPOOOOPYIOBAHMS JKWIBIX UM OOIIECTBEHHBIX 37aHUMN
YCTaHABIIMBAIOT  METOAMYECKHE  pekomeHjgauuu  [6]. OHUM  HampaBlIEHBI
Ha TPOMUIAKTUKY TOXKAPHOW OE30MacHOCTH  BJICKTPOOOOPYIOBAHUS  SKUIIBIX
M OOIIECTBEHHBIX 3/IaHUN U TMO3BOJISIIOT KOHTPOJUMPOBATH U OLEHUBATh COCTOSTHUE
MOoXKapHOW O€30MacHOCTH 3JIEMEHTOB 3JIEKTPOOOOPYAOBaHUS, KOTOpPHIE paHEee He
MOTJIM OBITh OOCIIEIOBaHBI, TAKUX KaK: PO3ETKH, BBIKIIOYATEIHM U DIJIEKTPUUYECKUE
MPOBOJIKM BBITIOJIHEHHBIX PA3JIMYHBIMU CIIOCOOAMHU, YTO SBIIAETCA AaKTyaJbHBIM
MOMEHTOM B  oOjacTd  oOecreueHus TOKapHOM  OE€30MacCHOCTH  KUJIBIX

u O6IH€CTB€HHLIX 31aHUM.

[T=277°C]

Pucynok 22. [Ipumep oOHapy>KEeHHS TT0KapOONACHOTO Pa3orpeBa 00JITOBOTO
KOHTAKTHOT'O COEIMHEHHUS

C noMOuIpl0 TEIUIOBU3HMOHHOM JIMarHOCTUKU BBIABISIIOTCS KOHKPETHBIE
ne(eKTHble MecCTa, IJ€ 3a4acTyl0 JIOCTaTOYHO 3aTsAHYTh, 3aYUCTUTh, 3aMEHHTH
00JTOBOE COETMHEHHE WIIM TIEpepaclpeieIuTh HArpy3Ky U 1eeKT OyaeT ycTpaHeH.

Jlomyckaercs UCTIOIB30BATh IPYrUe METOAMKHU TEMIOBU3MOHHOW TUArHOCTUKH,
€clii 00JIaCThb WX MPUMEHEHHUS COOTBETCTBYET OOJACTH MPUMEHEHHUS HACTOSIIUX

METOJIMYECKUX PEKOMEHIAIUMN.
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B kadecTtBe KpUTEpHUEB OICHKHA TOKAPHOW OE€30MacCHOCTH SJIECKTPUICCKUX
U3MICTN  MOXET OBITh TPHHATO 3HAYCHUE TEMIICPATyphl WM TPEBBINICHUS
TEeMITepaTyphl, YCTAHOBICHHOE B CTaHAapTax Ha KOHKpeTHoe m3menue. Kpome Toro,
KPUTEPUH OIEHKH TIOKapHOW O€30MacHOCTH TPU TEIJIOBH3WOHHOW JTHAarHOCTHKE
MPUBEAECHBI B METOANYECKUX PEKOMEHIAMAX [6].

JuarHoctrka 3JeKTpoOoOOpYIOBaHUS TEIUIOBBIM METOJOM HEpa3pyIIaloIIero
KOHTPOJIS (TETJIOBU3MOHHAS TUATHOCTHUKA) JIOJDKHA MTPOBOUTHCS OpUTaoN HE MeHee
2 yenoBek. Bce uneHbl OpUragnpl JOMKHBI OBITh ATTECTOBAHBI 110 TETIOBOMY METONY
HEpa3pyIIAoIero KOHTPOsl. XOTs Obl OJUH paOOTHUK JTOJKEH OBITh aTTECTOBAaH HE
HIKe, yeM 1o [l kBamdukanmoHHOMY YPOBHIO IO TEMJIOBOMY KOHTPOJIO B CUCTEME
Pocrexnanzopa.

Jlnst  mpoBeneHUsT TEIMJIOBH3MOHHOW JTUArHOCTUKH MOTYT TPUBIIEKATHCS
CTOPOHHHE OpraHU3allly, aKKPEAUTOBAHHbBIE B YCTAHOBJICHHOM IMOPSAKE Ha TETUIOBOU

MCTOA HCPA3ZPYIIAOIICT O KOHTPOJIA.
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