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BBeaenue

Jonss uyucma noxapoB, mpousowmenamux B - Poccuiickon  depepanun
OT AJIEKTPUUYECKUX HW3JCIUA U YCTPOMCTB B 3JaHUAX U COOPYKEHHUSIX, OT OOIIEero
yucjaa TOXKApOB B 3JaHUAX U COOPYKEHHUSX OCTaeTCA CTaOWIBbHO BBICOKOM
u cocrtasisger 6onee 34 %.

HaunGomnpIiee 4ucio moxapoB OT 3JIEKTPOOOOPYIOBAHUS €KETOTHO MTPOUCKXOIUT
Ha oOBeKTax kuioro cekropa. Mx pons cocrtaBiser nopsanka /4 % ot oOmiero
KOJIMYECTBA MOKAPOB M0 ANEKTPOTEXHUUECKUM MPUUUHAM.

OcHOBHasi 4acTh TOTHOIIMX JIOJIEd Ha IMoXapax OT 3JIEKTPOOOOPYyAOBaHUS
NPUXOAUTCS Ha TOXKaphl B 3JaHUSX W COOPYXKEHUSAX xKuioro cekropa — 94,8%
OoT 00mIero 4ymcia MOTHOMIMX Ha TMOXKapaxX, BO3HHUKIIUX TO SJIEKTPOTEXHUYECKUM
IPUYHHAM.

Cpenu BUIIOB OOBEKTOB >KHJIOTO CEKTOpa HauOOJbIIEE KOJIUMYECTBO MOXKAPOB
OT DJEKTPOUBACINN M YCTPOMCTB €XEroJHO IPOUCXOJUT B OJHOKBAPTUPHBIX
U MHOTOKBAPTUPHBIX JKUIBIX JOMax U cocrtaBiusieT okoimo 43 % u 33 %
COOTBETCTBEHHO.

B 3paHusix M COOpYXEHHUSIX OOIIECTBEHHOTO HA3HAYECHUS JOJs TMOXkKapoB
OT JJIEKTPOOOOpYyMOBaHUS cocTaBuia Oomee 52 % oOT o0mero yuciaa IMoOXapoB
Ha JJAHHBIX OOBEKTaxX.

Jons umcna mnoruOmux JrOJed Ha MoXapax oOT 3JIEKTPOOOOpYyI0BaHUS
B OOIIECTBEHHBIX 34aHMAX cocTaBmwia 19,0 % or oOmiero 4ymciia moruOmMX Ha
no>kapax Ha JJaHHBIX 0ObEKTaX.

Pacnipenenenust  3HaueHUd  1MoOKaszaTeled  OOCTAaHOBKM € MOXapamu,
npowusomeamumu B Poccuiickoit @enepanuu B nepuoa 2016-2021 rogos B xujaom
CEeKTOpPEe M 3JIaHUAX U COOPYKEHHUSX OOIIECTBEHHOTO HAa3HAYEHUs, UCTOYHUKOM
BO3HMKHOBEHHUS KOTOPBIX SIBISUIOCH  AJIEKTPOOOOpYyIOBaHWE, TI0 CyOBEKTaM

Poccuiickoit @enepanuu npecTapieHbl B Tadbnumax 1 u 2.



Taoauna 1
PacnpenesieHue 3HaUeHNH NMOKa3aTeeid 00CTAHOBKHU € MOKApPaMM,
npousomenmumu B Poccuiickoii ®enepaunu B nepuoja 2016-2021 rogon

B JKHJIOM CEKTOpP€, HICTOYHUKOM BOSHUKHOBCHHHA KOTOPLIX ABJIAJJIO0OCH

3JIEKTPo00Opy/I0BaHue, 1o cyobekTam Poccuiickoii @enepauun

Kou-Bo Toas IMoru6.10 Toas
PeiiTunr Cyobext PO MOKAPOB, % > | PeddTHHT Cyobext PO JI07eid, % ’
ell. b ()
1 MockoBckast 00J1acThb 16 861 7,63 1 MockoBckast 00J1acTh 740 6,71
2 Pecrrybmixa 8 304 3,75 2 CBepasioBcKast 00J1aCTh 417 3,78
Bamkoprocran
3 Yensbutckas 06macts 6728 3,04 3 Pecry6muica 382 3,46
BamkopTocran
4 UpkyTckas 001acTh 6 599 2,98 4 UpkyTtckas 001acTh 358 3,25
5 Jlenunrpaackas 001acTh 6 456 2,92 5 Jlenunrpanackas 00J1acTh 342 3,10
6 r. MockBa 6 047 2,73 6 KpacHosipckuii kpait 342 3,10
7 KpacHosipckuii kpaii 6017 2,72 7 HoBocubupckas o01acTb 297 2,69
8 Kpacromapckmii kpait 5905 2,67 8 Hwmxeropozackas odbnacts 275 2,49
9 Caep/1oBcKast 001acTh 5696 2,57 9 YenaOunckas 001acTh 272 2,47
10 Camapckas 001acTh 5573 2,52 10 PocToBckas 061acThb 256 2,32
11 PecnyOnuka TaTtapcran 5400 2,44 11 Kpacnonapckuii kpaii 244 2,21
12 HoBocubupckas odnacts 5301 2,40 12 TromeHnckas 061acThb 233 2,11
13 IIpumopckuii kpait 5164 2,33 13 ITepmcknii kpait 232 2,10
14 KemepoBckas o6acTs - 4945 2.23 14 KemepoBckast 001acTh - 230 2.09
Kysbacc Kysbacc
15 Hwxkeropozckas 001actsb 4823 2,18 15 Camapckas 001acTh 221 2,00
16 AnTaiickuii kpait 4587 2,07 16 Pecniy6ninka Tarapcran 214 1,94
17 PocroBckas ob0nacts 4 329 1,96 17 CapartoBckas 00JacThb 204 1,85
18 XabapoBckuii Kpait 3998 1,81 18 XabapoBckuit Kpai 200 1,81
19 CaparoBckas 00JacThb 3864 1,75 Cpeanee o cy0nexTam 195,8
Ypaabckoro PO
20 Boponexckast 001acTh 3819 1,73 19 TBepckast 06acTh 191 1,73
21 IlepmMckuii Kpait 3750 1,69 20 Bosrorpazckas o6inacth 185 1,68
22 Bonrorpasckas 0d1acth 3706 1,67 21 IIpumopckuii kpa 182 1,65
Cpennee no cy0obexkram
23 OpeHOyprckas 00J1acTh 3653 1,65 TpuBokckoro DO 179,5
Cpenuee o cyoexram | 5 505 o 22 Aurraiickuit kpaii 173 | 157
Ypaasckoro @O
24 r. Cankr-IlerepOypr 3623 1,64 23 Kuposckas obmacts 173 1,57
25 TioMencKan 061aCTS 3450 | 156 Cpeance no cyomektam | 445 o
Cudupckoro @O
Cpennee no cyonexram 3424,6 24 Boponexckas 061acTb 168 1,52

Cudupckoro @O




Koa-Bo Toas MMorudao Toas
PeiiTuHr CyobexT PO M0KAPOB, % > | PeddTuHT CyobekT PO JIoaei, % ’
el. YeJl.
Cpennee no cydbexkTam
IpuBokckoro GO 3397,2 25 OpenOyprckas o0sacTb 161 1,46
26 Omckas 00s1acThb 3130 1,41 26 Omckas 001acThb 156 1,41
g7 | Xaum-MancHiickuit ast. | 3040 | 138 | o7 r. Mockea 151 | 1,37
okpyT - Orpa
Cpennee no cyobexram
IlenTpabHoro GO 2898,7 28 Yamyptckas Pecrny0inka 145 1,32
28 Bnagumupckas o0nacTh 2 687 1,21 29 Ilensenckas o0aacTb 142 1,29
Cpezuvlee 1o cyonexTam 25949 30 Bnagumupckas 001acTh 142 1,29
Poccuiickoii ®egepauun
29 Teepckast 001acTh 2418 1,09 Cpennee 1o cy6nexTam 138,4
HentpaasHoro ®O
Cpennee o cydobexkram
10xH0r0 ®O 2282,1 31 Kypranckas o6macts 130 1,18
30 CraBporoJbCcKuil Kpaii 2194 0,99 32 ApxaHnresnbckasi 00J1acTh 130 1,18
31 Kypranckast obnacts 2128 0,96 33 Boumnoroackas obnacth 130 1,18
32 MBa"oBcKas 001acThb 2126 0,96 Cpezujee H? cybrexTam 129,4
Poccuiickoii @egepanuu
33 [en3enckas obGnactb 2075 0,94 34 Hosroposckast o6nacts 129 1,17
34 Kuposckas obmacts 2 057 0,93 35 TamOoBcKkas o61acTh 127 1,15
35 VIbsiHOBCKAs 0GIACTS 2046 0,92 36 Pecriyonuxa Caxa 122 1,11
(SxyTus)
36 Yamyprckas Pecry0inka 2012 0,91 37 3abaiikanbCkuii Kpan 121 1,10
37 3abaiikanbckuii Kpaii 2 006 0,91 38 Pecniyonuka Bypsrust 121 1,10
Cpennee 1o cydobexkTam 19226 39 Uysamickas PecrryOiuka - 119 1,08
Cesepo-3anagnoro @O Uysamms
38 TamboBcKast o6nacTb 1918 0,87 40 r. Cankr-IlerepOypr 118 1,07
39 Pecnyomixa Caxa 1882 0,85 41 VibsiHOBCKas 00J1aCTh 114 1,03
(SxyTtus)
40 JIuneuxas o0aacTb 1807 0,82 42 Kamyxckast o6mactb 112 1,02
Cpeanee 1o cyobexkram
41 Tynbckast 061acTh 1801 0,81 10xH0r0 ®O 110,8
42 AMypckas 00J1aCTh 1754 0,79 43 Psasaunckas o6nactb 110 1,00
CpenHee no cydbexkTam
43 Bpstackas obmactb 1736 0,78 Cepepo-3anaioro ®O 101,1
Cpennee 1o cy6nexram 17349 44 Tynbckast 001aCTh 100 0,91
JanbueBocTounoro ®O
44 Benroposckas obmactb 1730 0,78 45 AcTpaxaHckas 00JacTh 100 0,91
45 ApxaHrenbckas 001acTh 1714 0,77 Cpennee no cybnexram 86,9
JanbueBocTounoro ®O
46 PecniyOmuka Kpemm 1714 0,77 46 JInnenkas o61acTb 86 0,78
47 PecniyOimnka Bypsitust 1702 0,77 47 Amypckas 005acTb 85 0,77
48 MypMarcKas 0614CTS 1668 | 075 4g | Xawre-Mascuiickuit . | g, 0,74
okpyr - FOrpa
49 Bonoroackas 061acTb 1664 0,75 49 Benropockas 001acTb 81 0,73




Koa-Bo Toas MMorudao Toas
PeiiTuHr CyobexT PO M0KAPOB, % > | PeddTuHT CyobekT PO JIoaei, % ’
el. YeJl.
5o | ‘ysamckasPecnybmka- |y gag | 74 50 Crasporomscxa kpaii 80 0,73
UyBamus
51 Psi3anckas 00yacTh 1519 0,69 51 Kypckas o06macth 80 0,73
52 SlpocnaBckas 00acTb 1491 0,67 52 Pecny6nnka Mopnoust 79 0,72
53 Kamy»xckas o6mactb 1472 0,67 53 HBaHoBCcKas 001acTh 78 0,71
54 ActpaxaHcKast 00JIacTh 1468 0,66 54 Bpstackas obnacts 77 0,70
55 Kypckast o6nactb 1435 0,65 55 Pecniyonuka Kpsim 77 0,70
56 TomMckas o0acTs 1422 0,64 56 Pecnyonuka Komu 74 0,67
57 Hosroposckast o6nactb 1414 0,64 57 OpioBckast 0051acTh 72 0,65
58 Pecnybnnka MopnroBust 1362 0,62 58 Pecniy6nuka Kapenus 70 0,63
59 Pecnry6nuka Jlarectan 1330 0,60 59 IIckoBckas obnacts 69 0,63
60 Pecnyonuka Kapenust 1307 0,59 60 SIpocnaBckasi 001acTbh 69 0,63
61 CMoneHckas 001acTh 1305 0,59 61 Tomckas o0J1acThb 67 0,61
62 Pecnyonnka Xakacus 1226 0,55 62 CmMorneHckast 001acTb 63 0,57
63 IIcxoBckas obnacts 1204 0,54 63 Pecny6nmka Xakacus 60 0,54
64 Pecrry6mnmka Komu 1149 0,52 64 Pecnybimka Mapuit On 52 0,47
65 Yeuenckast Pecriybinka 1103 0,50 65 Koctpomckas o6macth 45 0,41
66 CaxanuHckas 001acTh 1088 0,49 66 CaxanuHckas 001acTh 43 0,39
67 OpiioBcKas 061aCTS 1051 | 047 67 #mano-HeHeUkui asT. 41 0,37
OKpyT
68 Pecriy6iinka Mapwii O 1006 0,45 68 Pecny6nuka Jlarectan 31 0,28
69 KocTpomckas o61acTs 954 0,43 69 Kamununrpancxas 28 0,25
o0nactp
Cpeanee no cyobexkram
Cepepo-KaBka3zckoro 899,3 70 Kamuatckuii kpaii 27 0,24
D0
70 Kamanunrpajckas 871 0,39 71 EBpetickas aBT. 00acTh 25 0,23
o0nacTb
71 Kabapmuno-banxapexas 771 0,35 72 Pecny6mxa Thima 23 0,21
PecnyOnnka
B o Cpennee no cyobexram
72 HAmano-Hexeui as. 739 0,33 Cenepo-Kapkascikoro 20,4
OKpYT
PO
73 Pecniyonuka TriBa 569 0,26 73 MypmMmanckast 061acTh 20 0,18
74 Kamuarckuii kpait 514 0,23 74 Marapganckas o01acTb 20 0,18
75 PecrryOimka Anpirest 500 0,23 75 PecrryOnuka Anrait 17 0,15
76 Espeiickas aBT. o61acTh 495 0,22 76 Kabapmuno-banxapexas 16 0,15
PecnyOnnka
77 PecniyOnuka Anrait 450 0,20 77 r. CesacTonoib 12 0,11
78 Pecnybmixa Cesepras 435 0,20 78 PecryGimuxa Asires 10 0,09

Ocetus - Ananus




Koa-Bo Toas MMorudao Toas
PeiiTuHr CyobexT PO M0KAPOB, % > | PeddTuHT CyobekT PO JIoaei, % ’
ell. Yell.
79 Marazganckas 001acTh 406 0,18 79 UyKOTCKHIA aBT. OKPYT 10 0,09
80 r. CeBacTonoib 367 0,17 80 Yeuenckas PecnyOimuka 6 0,05
81 Pecnybnmka Murymerns 283 0,13 81 PecnyOnuka Marymerns 5 0,05
82 Pecny6maxa Kamvsices 268 0,12 82 Pecrryomiia Cesepras 4 0,04
Ocetus - AnaHus
83 Kapauaeso-Hepxecckas 179 0,08 83 Pecniyoninka KanMbikust 2 0,02
Pecnybnnka
84 Hewnerkuit aBT. OKpyr 79 0,04 84 Hewnerkwuii aBT. OKpyT 2 0,02
85 YyKOTCKHIA aBT. OKPYT 75 0,03 85 Kapauaeso-Hepkeccras 1 0,01
Pecniybnuka
Tadaunna 2
Pacnpenesienue 3HaueHNH NMOKa3aTejeid 00CTAHOBKH € MOKApPaMM,
npousomeamumu B Poccuiickoii @enepaunu B nepuoja 2016-2021 rogos
B 3/1aHUAX, COOPYKCHHUAX OﬁlﬂeCTBeHHOFO Ha3HaA4YCHUM,
HCTOYHUKOM BOZHHKHOBCHHUS KOTOPLIX ABJIAJI0CH 3JI€KTp0060py,Z[OBaHI/Ie,
1o cyobexkram Poccuiickoii @enepannu
KoJui-Bo Toas Ilorutmao Toas
PeiiTunr Cy0bexT PO 110KaPOB, % ’ | PeddTuHT CyobekT PO JIIo/1e, % ’
ell. qeJ.
1 r. MockBa 1684 8,99 1 r. MockBa 12 14,12
2 MockoBckast 00J1acThb 896 4,78 2 MockoBckast 00J1acThb 10 11,76
3 r. Cankr-TlerepOypr 728 3,89 3 IMpumopckwuit kpait 7 8,24
4 KpacHomapckwuii kpaii 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecnybnuka Bankoprocran 561 3,00 5 HpkyTtckas o6aacTb 5 5,88
6 KpacHosipckuit kpait 545 2,91 6 Owmckast 061acTh 5 5,88
7 UpkyTckas obmacTb 545 2,91 7 AcTtpaxaHckast 0071acTh 4 4,71
8 [Ipumopckuit kpaii 520 2,78 8 Fmano-HeneniuH asr. 3 3,53
OKpyT
9 YenaOunckas 001acThb 509 2,72 9 Pecnyonuka Tria 3,53
10 XabapoBckuil Kpa 502 2,68 10 KpacHospckuii kpaii 2 2,35
11 HoBocubupckas oonacth 442 2,36 11 Yenabunckas 001acThb 2 2,35
12 Camapckas 00macth 399 2,13 12 HoBocubupckast odmacts 2 2,35
13 PocroBckas o6nacts 367 1,96 13 PocroBckas o6nacts 2 2,35
14 PecnyOnuka Tatapcran 343 1,83 14 CaparoBckas 001acTh 2 2,35
15 XanTel-Mancuilckuii apr. 314 1,68 15 Hwmxeropojckast odnacts 2 2,35
okpyr - FOrpa
Cpennee no cyobekram
16 CaparoBckast 061acTb 309 1,65 Cubupcxoro O 1,8




Koa-Bo Toas Horubmao Toas
PeiiTunr CyobexT P® M0KAPOB, % > | PeddTuHT Cyobext PO JIIo/1e, % ’
ell. yeJ.
17 Owmckast 0011acThb 294 1,57 Cpennee no cybnexram 1,6
HenTpajsbaoro ®O
18 Hukeroposickas 061acTs 292 1,56 16 Pecrryomixa 1 1,18
BamkopTroctan
19 Keweposcras obmact, - 291 1,55 17 XabapoBckuit kpait 1 1,18
Ky3bacc
20 Bosnrorpasckas 001acth 283 1,51 18 Camapckas 001acTh 1 1,18
Cpennee 1o cyobexkram
Cubnpexoro ®O 281,7 19 Bonrorpazckast obnacts 1 1,18
21 Anraiickuit kpait 270 1,44 20 Anraiickuit kpait 1 1,18
22 [epmckuit kpait 269 1,44 21 [Mepmckuit kpait 1 1,18
Cpennee no cydobexkTam 263.0 Cpennee 1o cydobekTam 10
Ypauabckoro @O ' Ypauabckoro @O '

23 Boponexckas 061acThb 260 1,39 22 Boponexckas 001acTh 1 1,18
Cpennee 1o cydobexkTaM 254 2 Cpennee 1o cydobexkTam 10
ILenTpaasuoro ®O ' IOsxHo0ro ®O '

24 TroMeHcKas 001acThb 242 1,29 Cpennee H[(,) qum’eKmM 1,0
25 Pecniyonuka Kpemm 241 1,29 23 CBepaioBckas 00J1acTh 1 1,18
Cpennee o cydobexkram
TpuBoskckoro DO 230,3 24 AmMypckast 00J1acTh 1 1,18
26 PecrryOnmka Caxa (SIkyTust) 228 1,22 25 Tsepckas o0mactsh 1 1,18
Cpennee no cydobexkTam
I0xH0r0 ®O 222.,6 26 Bonoroackas o6iactb 1 1,18
Cpennee o cyoexkram P® 218,9 27 VYibsiHOBCKast 0011aCTh 1 1,18
27 CBepasioBcKas 00J1acTh 216 1,15 28 Benroposckas obmactb 1 1,18
28 Pecniy6nuka Jlarectan 211 1,13 29 Tam0boBcKkas 001acThb 1 1,18
29 CraBponoiabCKui Kpait 210 1,12 30 Ps3anckas o6nacThb 1 1,18
30 OpenoOyprckast 001acTb 207 1,11 31 Pecny0smnka Komu 1 1,18
31 3abaiikanbCkuil Kpai 190 1,01 32 Koctpomckast o0macth 1 1,18
Cpexnee no cybnekram 186,4 33 r. CeBacTonoiib 1 1,18
JanbueBocTounoro ®O
32 ApxaHresnbckast 00J1acTh 185 0,99 34 PecnyOnuka Murymerns 1 1,18
) o Cpennee no cyobexkram
33 SImano-Henenkuii aBT. OKpyT 182 0,97 Janbuesoctounoro GO 0,8
34 ToMckas o0acTh 180 0,96 Cpennee no cyonexram 0,6
CeBepo-3anagnoro @O
Cpennee 1o cydobekram
35 Jlenunrpaackas 001acTh 177 0,95 TpuBoskckoro DO 0,6
Cpennee 1o cydobexkram
36 Awmypckast 001acTh 171 0,91 Cesepo-KaBka3sckoro 0,1
D0
Cpennee no cydobekTam . N
Cepepo-3anasoro DO 165,0 35 KpacHomapckuii kpaii 0 0
37 AcTpaxaHckas 00J1acTh 159 0,85 36 PecniyGnuka Tatapcran 0 0
38 Trepcxas 06IACT 154 082 | 37 | XawrerMancuiiciuii ast. 0 0

oKpyT - FOrpa
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Koa-Bo Toas Horubmao Toan
PeiiTunr CyobexT P® M0KAPOB, % > | PeddTuHT Cyobext PO JIIo/1e, % ’
ell. yeJ.
Kemeposckast 00s1acTh -
39 Pecnybnuka Bypsrus 154 0,82 38 Kys6ace 0 0
40 Kuposckas o6nacth 153 0,82 39 TroMeHcKas 001acThb 0 0
41 Yamyprtckas Pecrny0inka 152 0,81 40 Pecny6mnuka Kpesim 0 0
42 Bonoroackas 061acThb 147 0,79 41 Pecnryomixa Caxa 0 0
(Axytus)
43 Bnagnmupckas o6macts 147 0,79 42 Pecny6nnka Jlarectan 0 0
44 SIpocnaBckasi 001acTh 147 0,79 43 CraBpoIoJbCcKuil Kpaii 0 0
45 MypmMmaHckast 0071acTh 146 0,78 44 OpeHnOyprckast 001acTb 0 0
46 BpsiHckast 061acTh 139 0,74 45 3abaiikanbCKkuil Kpai 0 0
47 VibstHOBCKas 00J1acTh 138 0,74 46 ApxanHrenbckas 001acTh 0 0
48 [Tensenckas o0macTe 135 0,72 47 Tomckast o6acTs 0 0
49 Bbenropockas 001acTb 134 0,72 48 Jlenunrpanckast 00acTb 0 0
50 Yeuenckas Pecry0Omuka 127 0,68 49 KupoBckas o6nacth 0 0
51 CaxanuHckas 001acTh 124 0,66 50 Pecniyonuka Bypsitus 0 0
52 TamOoBckast 001acTh 124 0,66 51 Yamyprckas PecryOmnrka 0 0
53 Psasanckas obnacts 118 0,63 52 Brnagumupckas o6macts 0 0
54 Hysauckas Pecriybnuka - 116 0,62 53 MypmaHcKkast 00J1acTh 0 0
Uysamus
55 Tynbckast 001acTh 115 0,61 54 SIpocnasckasi 001aCTh 0 0
56 Kypranckas obnacts 114 0,61 55 bpsiackas o6nactb 0 0
Cpennee no cyobexram

Cepepo-Kapkasckoro DO 109,4 56 Ilen3enckas 001acThb 0 0
57 Pecniybnuka Kapenus 107 0,57 57 YeueHckas PecrryOnmka 0 0
58 Pecrry6nnka Xakacus 105 0,56 58 CaxanuHckas 00J1acTh 0 0
59 JIuneuxas o0nacTb 103 0,55 59 Hysamckad Pecrrybmka - 0 0

Uysammus
60 Pecny0smka Komu 101 0,54 60 Tynbckast 001acTh 0 0
61 OpJoBckast 001acTh 98 0,52 61 Kypranckas o0macthb 0 0
62 Pecniy6iinka TeiBa 97 0,52 62 Pecny6nnka Kapenus 0 0
63 CMmoneHckas 001acTh 96 0,51 63 Pecrry6nuka Xakacus 0 0
64 Kabapanso-bankapcras 96 051 | 64 JHneukas o61acTs 0 0
Pecny0imka
65 MBanoBcKkas 001acThb 96 0,51 65 OpJoBckas 0051acTh 0 0
66 KocTtpomckast 006macth 96 0,51 66 CMoneHckas 001acTh 0 0
67 Kypcxkast o6nacts 94 0,50 67 Kabapmuno-banxapexas 0 0
PecnryOimka

68 Kanununrpaackas 00J1acTh 92 0,49 68 MBanoBckas o6acTb 0 0
69 Pecniyonka CeBepHast 80 0,43 69 Kypckast o6nacts 0 0
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Koa-Bo Toas IHoruodmno Toas
PeiiTunr CyobexT P® M0KAPOB, % > | PeddTuHT Cyobext PO JIIo/1e, % ’
ell. yell.
Ocerus - Ananus
70 Pecrybimka Mapwuit On 76 0,41 70 Kamnuurpazckas 0 0
o0acTh
71 Kamy»xckas o6mactb 75 0,40 71 Pecrrybmaxa Ceepras 0 0
Ocetus - Ananust
72 Pecnybnnka MoproBust 74 0,40 72 Pecny0nka Mapwuit On 0 0
73 r. CeBacToIojb 66 0,35 73 Kamy»xckas o6mactb 0 0
74 Hogroposckast o6nactb 62 0,33 74 Pecny0nrka MoproBust 0 0
75 Kamuatckuii kpai 58 0,31 75 Hogropojckast 06actb 0 0
76 IckoBckas 00acTh 54 0,29 76 Kamyarckuii kpait 0 0
77 PecniyOnnka Anrait 48 0,26 77 INckoBckas obnacTb 0 0
78 PecnryOmmka Anpirest 44 0,23 78 PecrryOnuka Anrait 0 0
79 Marazgauckas 001acThb 44 0,23 79 PecniyOnuka Ajpires 0 0
80 EBpetickas aBT. 00J1aCTh 41 0,22 80 Marazgauckas o01acThb 0 0
81 PecniyOnuka Murymerns 31 0,17 81 EBpeiickas aBT. 00nactpb 0 0
82 Pecry6nuka Kanmpikus 22 0,12 82 Pecrry6mnmka Kanmbikus 0 0
83 UyKOTCKHIA aBT. OKPYT 18 0,10 83 UyKOTCKHIA aBT. OKPYT 0 0
84 Hewnerkuit aBT. OKpyr 16 0,09 84 Hewnerkuit aBT. OKpyT 0 0
85 KapauaeBo-Uepkecckas 11 0,06 85 KapauaeBo-Uepkecckas 0 0
Pecnybimka PecnybOnmka

C Y4C€TOM HMHTCHCHBHOI'O POCTAa SHCPIOBOOPYIKCHHOCTH HACCICHUSA, KUJIBIX H
06H.[€CTB€HHI)IX SHaHHﬁ, TCHACHIOUA II0 KOJIHYCCTBY «IJCKTPOTCXHUYCCKUX)

M0KapoB, OYEBUIHO, COXPAHUTCS MPHU CYIIECTBYIOIIEM IOJOKEHUH MOXKAPHOM
PO HIIAKTUKHY AIEKTPOYCTAaHOBOK.
B Hacrosimiee BpeMs CHOXKWJIAch CHTyalUs, KOIJa 3JIEKTPOOOOPYJIOBaHUE IIO

OO0JIBIIIEH YacTh HUKEM HE 00CITY)KMBACTCS U HE KOHTPOJIMPYETCS C TOUKH 3PEHUS €ro

NOXKApHOM  NpOoUIAKTHKK. DJIEKTPUKHM Ha  OOBEKTax 3aHUMAIOTCA  €ro

00CITy’KMUBAaHUEM HWJIM PEMOHTOM, KOTJa YTO-TO BBIXOAMUT U3 CTposi. B 3TOi cBs3WM,
OJHMM W3 OCHOBHBIX BOIPOCOB SIBJISIETCS OpraHu3alMs CUCTEMaTUYECKOM
PO HIIAKTUKY TTOKAPOB OT IIEKTPOOOOPYIOBAHUS KUJIBIX M OOIIECTBEHHBIX 3TaHHM
C IPUMEHECHUEM TEXHUYECKUX CPEICTB.

B cootBercTBuM co cratberd 4 TeXHMUECKOro periiaMmeHTa TaM0KEHHOr0 COr3a
(TP TC 004/2011),

HU3KOBOJBTHOE OOOPYJIOBAHHUE JIOJDKHO OBITh pa3pabOTaHO M H3TOTOBJIECHO TaKUM

«O  0e30macHOCTH  HHU3KOBOJIBTHOTO  O0OpPYJIOBaHUS
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0o0pa3zoM, 4TOOBI MPU NTPUMEHEHUH €ro MO Ha3HAYEHWIO M BBIMOJHEHUU TpeOOBaHUM
K  MOHTaxy, OJKCIUTyaTallud  (MCIOJb30BAHUIO),  XPAHEHHIO,  MEPEBO3KE
(TpaHCHOPTUPOBAHUIO) M TEXHUYECKOMY OOCIY)XKMBaHHIO 3TO 0OOpYyJA0BaHUE
o0ecreynBano: OTCYTCTBHE HEAOIMYCTUMOrO PHCKAa BO3HUKHOBEHMS IMOBBIIIEHHBIX
TEMIIepaTyp, IYTOBBIX pa3psioB WIW W3IYYEHUH, KOTOpbIE MOTYT TPUBECTH
K TOSIBJICHUIO OMACHOCTEH, OTCYTCTBHE HEAOIMyCTUMOrO pUCKa MpPU Meperpyskax,
aBapUIHBIX PEKMMax M OTKa3aX, BHI3LIBAEMBIX BIUSHUEM BHEUTHUX W BHYTPECHHHX
BO3JICHCTBYIOIUX  (pakTopoB. Takke B  JaHHOM  cTaTbe  OMpENeNeHO,
YTO HHU3KOBOJBTHOE OOOpPYJOBaHUE IOJKHO OBITH pa3padOTaHO U HM3TOTOBJIEHO
TakKUM 00pa3oM, 4TOOBl OHO HE SBIISLIOCH MCTOYHMKOM BO3HUKHOBEHHMS IOXKapa
B HOPMAJIBHBIX U aBAPUUHBIX YCIOBUSIX pPaOOTHI.

B  OonbmiMHCTBE  cioydaeB, IOCJIE€  MOHTaxa, dJIEKTPOOOOpYyaOBaHHE
HE TojABepraercs MNpoPUIAKTUYECKUM OCMOTpaM, TEXHUYECKOMY KOHTPOJIIO,
00CITy’)KMBaHUI0O M  PEMOHTHO-IIPEAYIPEAUTENBHBIM  MeponpusaTusaM.  OJHaKo
CO BpEMEHEM C HHUM TPOUCXOIAT OTPUIIATEIIbHbIE W3MEHEHMs. YXY/IICHUE
COCTOSIHHSI 3JIEKTPOOOOPYAOBaHUS MPUBOJIUT K HEPAMOHAIBHOMY HCIIOJIb30BAHUIO
DIIEKTPUYECKOW SHEPTUM U TOBBIIMICHUIO YPOBHS TMOKAPHOW OMACHOCTH, a, 3HAYMT,
TpeOyeT 32 HUM CHUCTEMATU3UPOBAHHOT'O HAOIOICHUSI.

B cootBercTBUU ¢ DenepanbHbiM 3akoHOM OT 21 mexadpst 1994 r. Ne 69-D3
«O mnoxapHoil 0Oe3omacHOCTW», MNPOPWIAKTUKA MOXKAPOB — COBOKYMHOCTH
MIPEBEHTUBHBIX MEP, HAMPABICHHBIX HA MUCKIIOYEHNE BO3MOKHOCTH BO3HHUKHOBEHUS
M0KAPOB U OTPAaHUYECHHE UX MTOCIIEICTBUM.

[Tox cuctemoii MpopUIAKTUKN TIOKAPHOM OIMACHOCTH 3JIEKTPOOOOPYTOBAHMS
KWIBIX W OOIIECTBEHHBIX 3JaHUA TOHMMAIOTCS pEryJsipHbIe, BBINOIHIEMBbIE
() 3aJlaHHOMN nporpamme HaOJII0IeHUS 3a AKCILTYaTUPYEMbIM
IIEKTPOOOOPYIOBAHUEM, TMO3BOJIAIONIME OMPEEIATh €ro (HaKTUYECKOE COCTOSHHUE,
IPOUCXOMSAIIME B HEM MPOUECCHl W NPOrHO3UPOBATH HW3MEHEHUE COCTOSHUS
MOJT BIMSTHUEM Pa3nuvHbIX (hakTopoB. Takue HaAOMIOMEHUS HEOOXOIUMBI, B MEPBYIO
ouepeab, IS AIEKTPOOOOPYI0BaHUS 0OBEKTOB C MACCOBBIM MPEOBIBAHUEM JIFO/ICH.

[To>xapHass 0e30MacHOCTh OOBEKTOB PA3NIMYHOIO HA3HAYECHUSI B 3HAUUTEIHHOM
CTEIIEHU OIPEAESAETCS] COCTOSHUEM SKCIUIyaTHUPYEMOTo 3JIEKTPOooOOpyAOBaHUs

U 3JIEKTPOYCTAHOBOK.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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OCHOBHBIM  HalpaBJI€HUEM B OO0eCHneYeHUH TMOoXKapHOW Oe30MacHOCTU
IKCILTyaTHPYEMOTO 3JIEKTPOOOOPYAOBAHUS SIBISETCS MaKCUMAaJbHO BO3MOXKHOE
CHIKEHHE BEpPOSITHOCTH BO3HMKHOBEHMS IMOXapa OT SJEKTPOYCTAHOBOK B IIEJIOM
U OT OTJEIBHBIX DJIEKTPUUYCCKUX W3ICIIUM.

TaMm, rlie ecTb KOHTAaKTHBIE COEAUHEHUS B BJIEKTPOCETAX, MPOLIECC OKUCICHUS
META/UIMYECKUX TOBEPXHOCTEH DIIEKTPOKOHTAKTOB U  TOSBICHUS JePEKTOB
HENpepbIBEH. be3 T0CTaTOYHOW TEXHUYECKOM OCHAIIEHHOCTH W MOATOTOBIEHHOTO
nepcoHana B OOJBIIMHCTBE CIy4aeB HEUCHPABHOCTU DJIEKTPOOOOPYIOBAHUSI MOXKHO
0OHAPY>KUTh TOJBKO IO XapaKTePHOMY 3amaxy WIM OOYTJICHHOMN 3JIEKTPOU3OJISAIINH,
YTO XapaKTEPHO JJI aBapUUHBIX JIe(DEKTOB yKe Ha MOKapOOIACHON CTaIuH.

Bo3nukHoBeHrE NePEKTOB SIEKTPUUESCKUX IEMEH W IEKTPOOOOPYTOBAHUS —
9TO €CTECTBEHHBIN MPOIECC, K KOTOPOMY HEOOXOAMMO OBITh TOTOBBIMH M KOTOPOE
HEO0OXO0IMMO MPEAYNPEKIATh 3a01arOBPEMEHHO.

B nHacrosiiee Bpemsi MOSIBUIIUCH HOBBIE TEXHUYECKHE CPEACTBA, IMO3BOJISIONINE
BBIBECTH  MPOQUIAKTUKY TIOKapOB  OT  AJIEKTPOOOOPYNOBaHUS B  JKHUIIBIX
¥ OOIIIECTBEHHBIX 3/IaHHSIX HAa HOBBII YPOBEHb.

K o0cmyXuBaHUIO 3IEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaTU(UIIUPOBAHHBIC
CIICHIMAIIUCTBI, HUMEIINIME Tpynny Mo »3iekTpode3onacHoctu He Himwke I,
MOATBEPKACHHYIO COOTBETCTBYIOIIUM YIOCTOBEPEHUEM.

OO6cnenoBanue  AJIEKTPOYCTAHOBOK  JOJDKHO — MPOU3BOJIUTHCS  COBMECTHO
C  KBaIM(PUIMPOBAHHBIM  TIEPCOHATIOM  JJIEKTPOTEXHUYECKOTO  XO3SHCTBA,

OTBCTCTBCHHBIM 3a O6CJ'Iy>KI/IBaHI/Ie 3H€KTpOO6Op}II[OBaHI/IH 3JaHHA.
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1. Ob6aacTp npuMeHeHUs!

Hacrosmue Mertoauyeckue peKOMEHIAIMU OMNPEACNSOT OOLIMEe MOJIOKEHUS
M0 OpraHu3aluu NPOPUIAKTUKYA TO0XXKApPOB OT JJIEKTPOOOOPYIOBAHHUS B IKHIIBIX
U OOIIECTBEHHBIX 3/IaHUSIX C TPUMEHEHUEM TEXHUUECKUX CPEJICTB.

Hacrosmue METOJUYECKUE pEKOMEHAaun MpeHA3HAYECHBI
JUTsl MCTIOJIHUTEIBHBIX OpraHoB cyObekToB Poccuiickoii deneparuu, OpraHos
MECTHOT'O CaMOYTIPABJICHUS, OpraHU3alMid MO0 pealn3aluy MOJTHOMOYUN B 00JIacTH
MOKAapHON 0€30MaCHOCTH, a TaKKe COOCTBEHHHKOB (apeHIAaTOpPOB) >KUIIBIX JIOMOB
(kBapTHp).

OCHOBHBIMHM 33/1a4aMH HCTIOJHHUTEIIBHBIX OpraHoB cyObekToB Poccuiickoii
Oenepanuu, OpraHoB MECTHOTO CaMOYIIpaBJICHHUS, OpraHu3aluil,
no Npo(UIAKTUKE TMOXKAPOB B JKUIIbE, SBISIIOTCS OOy4YeHHE HacCeJICHUS Mepam
MOKapHON 0€30MacHOCTH, OCHOBaM IMO0Xapo0Oe30MacHOr0 MOBENCHUsS, a TaKKe
nH(OPMUPOBAHNE HACETIEHUSI O MEepax MOKapHOU 0€30MacHOCTH.

Hacrosimue wmeTonuyeckne pEKOMEHIAIMM MOTYT  OBITh  MPUMEHEHBI
COOCTBEHHMKaMH JIOMOB (KBapTHUp) U apeHAaTOpaMHu MOMENIEHUN JJIsi MPOBEICHUS
CaMOCTOSITENIbHOM  TMEPBUYHOM OIICHKM COCTOSIHUSI TOXapHOM OE€30MacHOCTH
IKCILTYaTUPYEMOTO 3JIEKTPOOOOPYI0BAHUS.

B Hactosmmx MeTtoguyecknx peKoMeHAAUsAX MO/ TEXHUYECKUMU CPEACTBAMHU
PO HIIAKTUKY TTOKApOB MOHUMAIOTCS AaIIapaThl 3aIUThl AIEKTPHUYCCKUX IICTICH,
TEIJIOBU3UOHHAS IMATHOCTHKA, TEPMOUHANKATOPBI U TEPMOCUCTEMBI.

Hacrosmue wMeTonuueckue pEKOMEHAAIMU HE SBISIOTCS PYKOBOJCTBOM
M0 MPOEKTHUPOBAHUIO AJIEKTPOYCTAHOBOK 3JIaHMM U  MOHTAXy almaparoB
AIEKTPUYECKON 3aIIUThI U IPYTUX TEXHUYECKUX CPEJICTB.

[IpoekTHpoBaHNE U MOHTaX SJEKTPOYCTAHOBOK 3JaHUN JOJKEH MPOBOIUTHCS
B COOTBETCTBUU C ACHUCTBYIOIIMMU HOPMATUBHBIMU JOKYMEHTAMH.

Hacrosmue weTonuueckue peKOMEHAAIMW HE SBISIOTCS HOPMAaTUBHBIM

JOKYMCHTOM.
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2. OCHOBHBIE JIEKTPOTEXHUYECKHE MPUYNHBI NOKAPOB
0T 3JIEKTPO0OOPY10BAHMS

[ToxxapHass 6e30MacHOCTh OOBEKTOB PA3NMYHOTO HA3HAYCHUS, B TOM YHUCIE
KWIBIX M OOIIECTBEHHBIX 3/JaHWW B 3HAYUTEIHHOW CTENEHU OMPEIeNaeTCs
COCTOSTHHEM JKCILTyaTHUPYEMOTO 3IIEKTPOOOOPYIOBAHHMSI U AIEKTPOYCTAHOBOK.

3HaHWE TEXHUYECKHX MPUYMH T0XAPOB OT JJIEKTPOYCTAHOBOK IO3BOJISIET
opranu3oBath 3QPEKTUBHYIO CHCTEMY MOXKAPHO-TIPODUIAKTHUESCKIX MEPOTIPUSITHA.

K nmpuymHam moxapoB 3JIEKTPOTEXHUYECKOTO XapaKTepa OTHOCATCS:

- KOPOTKOE 3aMBIKaHHE;

- IEpErpy3Ka JIEKTPUUECKUX LIETIEH;

- OOJIBIIIOE TIEPEXO0THOE COMPOTHUBIICHUE;

- HCKpPEHHUE;

- JIICKTpUICCKAs IyTa;

- IEPEHATIPSKCHHUE IIEKTPUUECKON CETH.

Kpome Toro, HEOOXOAMMO YUYUTHIBATh, UYTO MEPECHANPSIKCHUE DIICKTPUICCKON
ceTH, OOJBIIOE TEPEXOTHOE COMPOTHBIICHWE W TIEperpy3ka Iemd MOXKET MPHBECTH
K KOPOTKOMY 3aMBIKAaHHWIO, BO3HMKHOBEHHUIO DJIEKTPUUYECKOW Iyrd, W Ha0OOpOT,
KOPOTKOE 3aMbIKaHWE MOXKET TPUBECTH K TMEPErpy3Ke IIEKTPUUYECKON CETH,
K UCKPEHHIO, 00pa30BaHUIO JIEKTPUUECKOM IyTH, K MEPEX0ay dICKTPUUECKOTO TOKA
Ha METAJUIMYCCKUE 3a3eMJICHHbIC KOHCTPYKIUHU U T.1. [3].

To ectb, OHU aBapuiiHBIC PEXKUMBI, MOTYT TNEPEXOIUTh B Jpyrue Ooiee

OIIACHBIC OTHOCHUTCIIbHO BO3MOKHOCTH BO3HHNKHOBCHHU IIOXKAPOB.

Kopomkoe 3amvikanue

Cpenn mnOpuYMH TOXKAPOB  AJIEKTPOTEXHUYECKOTO  XapakTepa KOPOTKOE
3aMbIKaHUE SIBJISIETCSI CAaMbIM PaclpOCTPAHEHHBIM, XOTSI HEPEIKO OHO MOXKET OBITh
U CIICZICTBHEM KaKOM-THOO0 APYyroil aBapuitHOM CUTYallUU B AJIEKTPUIECKON LIETH.

Koporkoe 3amblkaHHE€ B JJIEKTPUYECKUX LEMAX MOXKET BO3HUKHYTh
B pe3yJbTaTe 3aMbIKaHUS MEXAY (a30BbIM M HYJIEBbIM MPOBOAHUKAMHU, 3aMbIKaHUS
(azoBoro npoBoAHMKA Ha «3eMirO» [3].

NHbpIMM  cilOBamMHM, KOPOTKO€ 3aMBIKAHME BO3HMKAET IIPU COCIUHEHUH
ANEKTPUYECKUX IPOBOJOB C HAPYLIEHHOM HM3O0JISIUMEH, CONPUKOCHOBEHUH ITPOBOJOB

C MCTAUIMYCCKUMH 3a3CMJICHHBIMHM KOHCTPYKIUAMU SI[aHI/Iﬁ H COOpPYKCHUU,
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NOMaJlaHUM HAa OTOJIEHHbIE MPOBOJA MOCTOPOHHUX METAUIMYECKUX MPEAMETOB,
npoOoe OOyrJeHHOW WM HApyHIeHHOW W30JIAIMH TPOBOJAOB U APYIHX
AJIIEKTPOYCTAHOBOYHBIX W3/ICIIHM.

[Ipy KOpPOTKOM 3aMBbIKAHMM MTHOBEHHO MHOTOKPATHO YBEJIMYMBAETCS CHIIA
TOKA B LIETIH, IPOUCXOAUT 3HAYUTEIHHOE BBIJICIICHUE TEIIa, 3HAYUTEILHO BO3pPACTaeT
TEMIIEpaTypa TOKOMPOBOJAIIMUX KW, YTO MPUBOJUT K PACIUIABICHUIO U3OJSLHU
JIEKTPUUECKUX TIPOBOJIOB M Kabemeld M €€ MOCIeayIoNeMy BOCIIAaMEHEHHIO.
KopoTkoe 3amplkaHue, KaK IpPaBUIO, COMPOBOXKAAECTCS XJOMKOM, pPAaCIUIaBIECHUEM
MeTajljla MPOBOJHUKOB M BBIOPOCOM pACKAJEHHBIX YaCTHUI[ U3 30HBI KOPOTKOTO
3aMBbIKaHUS C MOCIEAYIOIIMM BOCIUIAMEHEHUEM OKPYKAIOIIUX MPEAMETOB.

HaubGonee pacnpocTpaHeHHbIE MPUYHHBI, 1O KOTOPHIM MOKET MPOU30NUTH
KOPOTKO€ 3aMblKaHHUE B KBapTUpE, JIOME, OOIIECTBEHHBIX 3JaHUAX — OTO
noBpexaeHue wu3oisaiuu. I[loBpexxaeHue W30JAIUU 4Yalle BCEro MPOUCXOAUT
B MECTax, I'Jie MpoBojia neperudarTcs. Takke K MOBPEXKIACHUIO H30JSIUUA MOXKET
IPUBECTH TEPEKPYYHUBAHUE MPOBOAOB, CrHOaHHE MPOBOJOB IOJ] OCTPHIM YTJIOM,
MOBPEXKICHUE W3OJISIIMA TMPOBOJIOB TPH IPOBEICHUU PEMOHTHBIX pabot [4].
M3onauuio MOTYT MHOBPEAUTh TPBI3YHbI WM JOMAlllHUE >KUBOTHBIC. Emie ogHa
NpUYMHA KOPOTKHUX 3aMBbIKAaHMM — TEperpeB U, Kak CIEJCTBHE, pa3pyIICHUE
U30JISIIUY.

HNctouHnkaMy 3a)KWraHusi MpPU KOPOTKUX 3aMBIKAHHUSIX MOTYT SIBISTHCS
pacKkaJieHHble (TOpsIlIE€) 4YacTUIbl M Kalyld MeTaula M[OpH  paciUlaBICHUU
B aBapUIHBIX peXUMax KW TMPOBOJAOB (kalenel) WM TpPU  pa3pyLICHUU

AIEKTPONPUOOPOB.

Ilepecpyska 3n1ekmpuyeckux cemei

CoBpeMEeHHbBIE KBapTHpPbl M JOMa HACBIIIEHBI MHOXECTBOM 3JIEKTPUYECKUX
npubopoB. YacToii NpUYMHON BO3ZHUKHOBEHHS II0KAPOB SBISETCS TEperpy3Ka
AIEKTPOCETEN.

[Ieperpy3koii Ha3pIBaeTCs TAaKOE ABJIEHUE, TPU KOTOPOM B DJIIEKTPUUYECKON CETH
BO3HHUKAIOT TOKOBBIE HArPY3KH, ITPEBBILIAIOIINE JJIMTEIBHO JOITYCTUMBIE.

Hawnbonee wyacToii NpPUYMHON, BBI3BIBAIOIIEH MEPErpy3Ky dSJIEKTPUUECKUX
Henen B JKUIIbIX U OOIIECTBEHHBIX 3JaHUSX, SABISIETCS BKIIOYEHUE B DJIEKTPUUYECKYIO

CeTh HE MPEYCMOTPEHHBIX PACU€TOM MOIIHBIX MOTPEOUTENEH IECKTPOIHEPTUHN WIIH
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BKJIFOUEHUE B OJIHY PO3ETKY HECKOJBKO OBITOBBIX HPUOOPOB OOJBIION MOILIHOCTH
OTHOBPEMEHHO.

B pesynbrare mneperpy3kud IpoBOJia HArpeBarOTCs, BBIIEISAETCS OO0JbIIOE
KOJIMYECTBO TEIUIA, MOTYT IUIABUTHCS KUJIbI IIPOBOJIOB — ATO MOXKET CTaTh IPUIMHOMN

KOPOTKOTO 3aMbIKaHHI, BOSHUKAIOT HCKPHI M KaK CJICJICTBUE moxap [5].

bonavuoe nepexoonoe conpomuenenue (nioxoi KoHmaxkm)

bonpmioe mepexogHOE COMPOTHUBIEHHWE — STO CONPOTHBICHHE YydYacTKa
AIIEKTPUYECKONW IIeMH B MECT€ COCIWHEHHUS OTACNbHBIX OJEMEHTOB (MecTa
COCIMHCHMSI TIPOBOJIOB, TIOJICOCAMHECHHUS WX K DJICKTPONPHUEMHHKAM, KOHTAKTHBIM
AJIEMEHTaM U T.1.) B KOTOPBIX, PU HEMPABUILHOM UX HCIIOJHEHUU, COMPOTUBIICHUE
BBIIIIE 110 CPABHEHUIO C COTPOTUBIICHUEM DJICKTPHUUECKOU LEMH JI0 TUX yYaCTKOB H
nocie Hux [3].

Hanbonee yacto Oosbiue nepexoiHble COMPOTUBIICHUS BO3HUKAIOT B MECTax
COCMHEHMS MPOBOJIOB MEXKIY COOOH, KOTr/la BMECTO MalKH, CBAPKH, OMPECCOBKU
WM 32KUMOB MOJl OOJITHI MPUMEHSAIOTCA CKPYTKH MPOBOJOB (OCOOEHHO OIacHa
CKpYyTKa MPOBOJIOB C ATFOMUHUEBBIMU U METHBIMH JKHJIAMH), B MECTaX MOIKITIOUCHUS
IPOBOJIOB K ammaparam 0e3 CHeluadbHBIX 3aKHUMOB W HAaKOHEYHHUKOB,
B BBIKIJIIOYATENISX, INTENCEIbHBIX pa3beMax (pO3eTKaxX, BWJIKAaX) Ha KOHTAKTHBIX
AJIEMEHTAX MPHU CHUKEHUU TPUIIATaeMbIX JIJI BKIIOUEHHS YCUIIUM, HETOBKIIOUCHUS,
MOJTOPAaHUS W T.II., B MECTaX KOHTAKTOB, BBITOJIHCHHBIX C ITOMOIIBI0 PE3bOOBBIX
COCIMHEHHUI B DJIEKTPOOOOPYIOBAaHUH, B KOTOPOM B TpoIiecce pabOThl MPOHU3OIILIO
ocJla0JieHre KOHTAKTa.

HemocpencTBeHHBIM MCTOYHHUKOM 32)KUTAHHUS B 3TOM CIIy4ae MOTYT OBITh:
DJIEMEHTHl DJIEKTPOYCTAHOBOK, HArpeThle JO BBICOKOW TEMIIEpaTyphl TEIIOM,
BBIJICICHHBIM ~ JJIEKTPUYECKUM TOKOM B  MecTe OOJBIIOro  TMEPEXOIHOTrO
COTIPOTUBIICHUS;  DIEKTPUUECKHE  HWCKPHl WM  YacTUIBI  PACILIABICHHOTO
¥ HAKaJCHHOTO MeTa/la, BO3HUKAIOIIME B MECTE «IIOXOT0» DSJIEKTPHUECKOTO
KOHTaKTa.

Kpome Toro, 601b110€ MEPEXOHOE COMPOTUBICHUE MOXKET ObITh MPUUYUHON

BO3HHUKHOBCHHUA KOPOTKOI'O 3aMbIKAHMA.

Hckpenue (0yzoeoii npo6oii)
Uckpenne (myroBoil mpoOoOH) B IIIEKTPOYCTAHOBKAX — 3TO BechbMa

PaCIIpOCTPAHCHHOC ABJICHUC U ITPOUCXOOUT KaK IIPHU HOpMaJILHOﬁ pa60Te OTACIBHBIX
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noTpeduTeNnel ANEeKTPUUECKOW JHEPruu, 4Yalle BCEro MpUOOPOB HMMEIOIINX
KOJUIEKTOPHBIN 3JIEKTPOJBUIaTENb IPU HEIJIOTHOM MPUJIETaHUM K HUM LIETOK, TaK
U B aBapUilHOM peXuUMe pabOoThl 3JIEKTPONPUOOPOB, B MECTaX HEKAYECTBEHHOIO
OPUCOECIUHEHUS  MPOBOAOB K  MOTPEOUTENIM  DJIEKTPUYECKOM  SHEPIHUH,
IPU CONPUKOCHOBEHHWU OTACIBHBIX YYacTKOB IPOBOJOB MEXIy cO0OM Win
C 3a3¢€MJICHHBIMU KOHCTPYKIIUSAMH U T.1. [3].

[Ipy ucKpeHMHM MPOUCXOAUT OOpa3oBaHHE HCTOUYHUKOB  3a)KUTAHUA,
o0nagaronMx YHEPruen U TeMIepaTypoil TOCTaTOYHBIX JIJIsi BOCIIAMEHEHHSI MHOTHX
rOpPIOYHX BEIIECTB U MAaTEPUAIIOB.

HckpoBolt pa3psii MOKET 00pa30BBIBATHCS MPHU U3JIOME Kb KalOens u3-3a
YCTAJIOCTU METajlla, pa3pblBa MPOBOJHUKA MPHU YPE3MEPHOM PpACTSKEHUU Kades,
aM00 MpU MOBPEKICHUU KUJIbl TOCTOPOHHUM MpPEAMETOM. B moBpexAEHHON XKuiie
BO3HUKAET MaJjblid 3a30p, MPOOMBaeMbli pabOYMM HANpPSHKEHUEM, MO3TOMY TOK
0 TaKOMY KaOelro MpOJOJDKAeT MpOTeKaTh, U OCTAETCS OJU30K K HOMHHAJIHLHOMY
3HaueHur0. B 3a30pe BO3HUKAaeT AYroBOoM paspsiji, CONPOBOKIAIOIIAKCS
WHTEHCUBHBIM BBIJICJICHMEM TeIUla, YTO MNPUBOJIUT K JAajJbHEUIIEMY pa3pyLICHUIO

N30 IA01UHN Ka0eJst U ero BO3Ir'OpaHHUIO.

Inexkmpuueckan oyza

DnekTpuyeckas ayra oopasyercs B pe3yJbTaTe YCTOMYMBOIO AJIEKTPUYECKOTO
paspsna MexIy IBYMs METAJUIMYECKUMH DJIIEMEHTAMM JJIEKTPUYECKOM YCTaHOBKH,
VMMEIOIIUMU PAa3HbIE MOTEHIUANBI. B 3JIEKTPUYECKON 1yre NMPOUCXOJAUT HUHTEHCUBHAS
MOHU3aIMsl ra30BOr0 MPOMEXKYTKa, IUIaBJIEHUWE W ropeHue meramia. Kpome Ttoro,
IPOUCXOJUT HMHTEHCUBHOE pa30pbI3TUBAaHUE PACIUIABICHHBIX YacTHUI[ MeTajua,
UMEIOIMX OOJIbIION 3amac TEIJIOBOM 3HEPruu, KOTOpbIE Momajas Ha Toproune
MaTepualibl, MOTYT 3aXeub HX. OJEKTpUYECKas Jyra HMEET OYEHb BBICOKYIO
temneparypy (1500-4000 °C) u MOXeT BOCIJIAMEHUTh MPAKTUYECKH JHO00M
TOPIOYMI Marepual, CONPUKACASICh C HUM HENOCPEACTBEHHO, a TAKXKE MOCPEICTBOM
JyYUCTOM TEIUIOTHI.

YcerouuBas — dJEeKTpUYecKas  JAyra  HMHOTJAA  MOXET  BO3HHUKAaThb B
anexrponposoaax. [Ipu siexkTpuueckon ayre mo LensaM IpOTEKarT TOKU KOPOTKOTO
3aMmblkaHus. [loaToMy npu 0Opa3zoBaHUU JIEKTPUUYECKON TyTU B aBApUMHOM pEKUME
B AJICKTPUYECKON IIETH BO3HHUKAIOT BTOpUYHBIC (TOOOYHBIC) SBICHUS, XapaKTEPHBIC

JUIL KOPOTKOIO 3amblKaHusA. B ciydasx, He NpPEeayCMOTPEHHBIX HOPMalbHBIM
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PCKHUMOM IKCINTyaTallUuU SJICKTPOYCTAHOBOK, BOSHHKHOBCHHC BHGKTquCCKOﬁ Ayru

YaIe BCero MPOUCXOIUT MTPH KOPOTKOM 3aMbIKaHuu [3].

Ilepenanpsasicenue 6 31eKmpuiecKoll yenu

[lepenanpspkeHue MOKET BO3HUKATh: MNPU KOPOTKUX 3aMbIKAHUAX; MPHU
MONAJaHUU «BBICOKOT0» HAMNpPSIKEHUS HAa HU3KOBOJBTHBIE CETH; MpPU TPO30BBIX
paspsiiax; 3IEKTPOMArHUTHON UHAYKIUHU U JIP.

[ToxkapHast OMacHOCTh TEpPEHAIPSKEHUSI, B 3aBHUCHUMOCTH OT KOHKPETHBIX
YCIOBUM, MOXET TMPOSBIATHCA B  CIEAYIOIIEM: TOBBIIIEHUH BEPOSTHOCTH
BO3HMKHOBEHHUSI KOPOTKOI'O 3aMbIKaHMS; YBEJIMYEHUU TOKOBOM Harpy3ku Ha
OTIENBHBIX YYaCTKaxX »JJEKTPUUYECKOM IMenu M BO3MOXKHOCTM BO3HHKHOBEHUS
neperpy3Ky; MOBBIIIEHNUHN TEIJIOBBIJICICHUS B 3JIEKTPOHATPEBATEIbHBIX YCTPOUCTBAX;
MOBBINICHUN BEPOSITHOCTH BO3HUKHOBEHHS aBAPUIHBIX PEKUMOB B DJIEKTpONprOOpax
[3].

Henpasunvnaa 3Ixcnayamayus, KOHCMPYKMUGHbIE HEOOCMAMKU U
HEeUCnPagHOCmuU 3J1eKMpPoU30euil

[ToxxapHas 0€30MacHOCTh  3JEKTPUUYECKUX MNPUOOPOB  HANpaBieHA Ha
o0ecreyeHne NpakTUYeCKOW HEBO3MOXKHOCTHU 3aropaHusi, Kak caMoro M3eNus, TaK U
OKpyXXarole ero cpeapl, UTO JOJDKHO OO0EeCleuuBaTbCsi  KOHCTPYKIUEH
AJIEKTPONIPUOOpa, BBHIOOPOM  KOMIUICKTYIOIIMX W3JCIHA W  MaTepUalioB ¢
TEMIIEPATYPHBIMU XAPAKTEPUCTUKAMHU, COOTBETCTBYIOIIMMHU TEIJIOBOMY PEXKUMY
pabotel. Ilpu »>TOM  XapakTEpUCTHKAMU  MOXKApOOE30MacHOCTU  SBIAETCS
COOTBETCTBHE TEMIEPATypbl HAa OCHOBHBIX JJIEMEHTAX OAJIEKTPUUECKOro mnpudopa
JOIMYCTUMBIM 3HaYEHUSIM, KaK B paboyeM, TaK U B aBaAPUIHOM pEXUME €ro padboThI.

Bo3HUKHOBEHHE TIOXKAPOB OT AJIEKTPUUYECKUMX MPUOOPOB MOXKET OBbITh
00yCIIOBJIEHO: ~ KOHCTPYKTHUBHBIMU  HEIOCTaTKaMH,  HapylIEeHUEM  MpaBUII
AKCIUTyaTallik; HEKAYECTBEHHBIM SHEProcHa0OKeHUEM (PE3KUMH KOJICOAHUSIMHU
HaIpsSDKEHUST B AJIEKTPUUECKOM CETH, YTO MOXKET NPUBECTH K BO3HUKHOBEHUIO
aBapUUHBIX PEKUMOB).

OCHOBHBIMM TIPUYMHAMHU BO3HMKHOBEHHUSI TIOXKApOB OT JJIEKTPUUECKUX
U3JIETUI SBIIAIOTCS: KOPOTKOE 3aMbIKaHUE B MPUOOPAX U IIHYypax MUTaHUs, OOJIBIIOE
NEPEXOAHOE CONPOTUBIICHUE, IEPETPy3Ka, UCKPEHHUE, HAPYIICHHE TETJIOBOTO PEKUMA
paboTel  snekTpompubopa  (YXYAIMIEHHBI  TEIUIOOTBOJ),  HEMOCPEIACTBEHHOE
CONPUKOCHOBEHHE HArpeThbIX IOBEPXHOCTEH HSJIEKTPOIPHUOOPOB C TOPHOYUMU

MarepuajaMH;, BO3JCHCTBHE TEIUIOBOTO  HW3JIydeHUs mnpubopa (Hampumep,
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3JICKTpOO6OFpeBaT€JISI) Ha TOpHOYHUC MAaTCpuajibl, BBUICT PACKAJCHHbLIX YaCTHII,

00pa30BaBIIMXCS B pe3yJibTaTe aBapuiHOro pexkuma [3].

3. Opranu3anus NpoQUIAKTHKH MOKAPOB

3.1. O01ue noJI0:KeHUS

C 1 wmapra 2023 1. BCTymWIO B  CWIy  IIOCTaHOBJICHHUE
[TpaButensctBa Poccuiickoit @Pepepaunun ot 24 okts6ps 2022 1. Ne 1885
«O  BHecenun u3MeHenuit B IIpaBuia  OPOTHUBOIMOXKAPHOTO  pEKMMA
B Poccurickon denepanuny.

[TykT 2 yka3aHHBIX W3MEHEHWH BBOAUT B [IpaBmia mpoOTUBOIOKAPHOTO
pexuma B Poccuiickoit @eneparuu (nanee — [1I1P) HoBeIil myHkT 2.1 cnenyromiero
conepxkaHusi «PyKoBOAMTENb OpraHu3aluy OOeCleYMBAET SKCIUIyaTalUIo 3JaHM,
COOpPYKEHHUW B COOTBETCTBUHU € TpeOoBaHUsIMU DeqiepanbHOTo 3aKoHa « TexHuyeckuit
periaMeHT o TpeOOBaHMSIX TIOKAPHOM Oe30macHOCTH» W (WIM) TMPOEKTHOMN
JOKYMEHTALIN.

C 7 sauBaps 2023 r. Bctynuiau B cuity lIpaBuna TeXHUYECKOW DKCILTyaTallUU
AJIEKTPOYCTAHOBOK MOTpeduTeneit snekrpuyeckodl sHeprum (manee — [IT9),
yTBEpXKJIeHHbIe mpukazoM Munsnepro Poccum Ne 811 or 12.08.2022
«O0 ytBepxkaeHun IlpaBuil TEeXHMUECKOW HKCIUTyaTallMM 3JIEKTPOYCTAHOBOK
noTpeOuTeNeH NEKTPUUECKON IHEPTUNY.

B coorBerctBum ¢ nyHkroM 3 IITD TtexHuueckas HKCIuTyaTalus
AIIEKTPOYCTAHOBOK ~BKJIIOYAE€T, B TOM YHCIIE, HX PEMOHT M TEXHHYECKOE
00CITyKUBaHUE.

B cootBerctBun ¢ nmynkroMm 7 IITD, mpu sKcrulyaTtanuu 3J€KTPOYCTaHOBOK
noTpeduTenab Takke JODKeH OOeCHeduTh: COAEp)KaHHWE JIIEKTPOYCTAaHOBOK B
UCIPAaBHOM COCTOSIHUM M UX 0€30MacHYI0 3KCIUTyaTallio0; IPOBEACHUE TEXHHUECKOTO
0o0CITy’)KMBaHUSI U PEMOHTA AJIEKTPOYCTAHOBOK B IEJNAX MOJJACPNKAHUS HUCIPABHOTO
COCTOSIHUSI W 0O€30MacHOM  OJKCIUTyaTalldd  DJEKTPOYCTAaHOBOK;,  HaJIM4HeE,
UCIIOJb30BAaHUE U MOJAEP)KAHUE B  AKTyaJIbHOM COCTOSIHUM TEXHHUYECKOMU

AOKYMCHTAaIIUH, HGO6XOI[PIMOI>1 IJIA SKCINTYaTaouH 3JICKTPOYCTAaHOBOK.


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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B coorBerctBun ¢ mynkrom 8 [ITD nns HenmocpenCcTBEHHOTO BBIMOIHEHUS
00s13aHHOCTEN 1O OpraHU3alMM SKCIUIyaTalluu 3JIEKTPOYCTAHOBOK PYKOBOAMUTEIb
norpebutenss (32  HCKIOYEHHWEM  MHJUBHUAYAJIbHBIX  MpEIIpUHUMATENCH
U (DU3UYECKUX JIMI[) OPTaHU3aAUOHHO-PACHIOPAIUTEIBHBIM JOKYMEHTOM Ha3HadaeT
U3 4YHClia aJMUHUCTPATUBHO-TEXHUYECKOTO TMepcoHana MNOTpeOuTeNss JuIo,
Ha KOTOPOE€ BO3JIOKEHBI OOS3aHHOCTH MO OPraHU3alMU IMPOBEACHUS BCEX BHUJIOB
paboT B DJIEKTPOYCTAaHOBKax NOTpeOuTtens (majgee — OTBETCTBEHHBIM 3a
JIIEKTPOXO35MCTBO), M €ro 3amecturens. B ciaydae eciaum  MHOTpeOUTENb,
OCYLIECTBJISIOIIMN 3KCIUTYyaTallli0 AJIEKTPOYCTAHOBKH, SIBISIETCS WHIWBHIYaTbHBIM
IpEeANPUHAMATETIEM,
00S3aHHOCTh [0 OpraHM3alMy BKCIUIyaTaluu >JEKTPOYCTaHOBOK, OpraHU3aluu
MIPOBEICHUSI BCEX BUJIOB PA0OT B AJIEKTPOYCTAHOBKAX BO3JIAraeTCsl HETOCPEACTBEHHO
Ha TaKOTO MHIUBUYAILHOTO MPEANPUHUMATEIIS.

YuutsiBas TpeboBanus myHkra 8 [1T3, opranuzanuio npopuaakTUKH MOKapOB
OT DKCIUTyaTHPYEMOTO 3JEKTPOOOOPYAOBaHUS PEKOMEHIYEeTCSl BO3JIOKHUTh Ha
OTBETCTBEHHOTO 3a JIEKTPOXO3SHUCTBO WIM Ha MHAUBUAYAJIBHOTO MPEANPUHUMATEIIS,
HEMOCPEICTBEHHO KCILUTYaTUPYIOIIETO AJIEKTPOYCTAaHOBKHU, a A (U3HUUECKUX JIUIL —
HEMOCPEICTBEHHO Ha (PM3HUECKOE JIUI0, IKCILUTYaTUPYIOLIEE AIEKTPOYCTAHOBKH.

B coorBercTBHM ¢ myHKTOM 9 IITD Ha OTBETCTBEHHOTO 3a JIEKTPOXO3SMCTBO
JOJIKHBI OBITh BO3JIOXKEHBI MOJHOMOYHS 1O OpraHu3aluu pa3paboTKU U BEAEHUIO
JOKYMEHTAllMM 10 BOMNPOCAaM OpPraHu3alMd 3KCIUIyaTallud 3JIEKTPOYCTaHOBOK
U ee TMnepecMoTpy (aKTyalnu3anuu); OOECIEUECHHUIO BBIMOJIHEHUSI PEMOHTa W
TEXHUYECKOTO 00CITy)KMBaHUSI 3JIEKTPOYCTaHOBOK.

B cootBerctBum ¢ mynkrom 14 I1TD, nmorpedurtens NOKEH OpraHU30BaTh U
OCYLIECTBJIATh KOHTPOJb COCTOSIHHMSI €r0 3JIEKTPOYCTAHOBOK, OCHOBAHHBIM, B TOM
quclie, Ha pe3yJbTaTaXx OCMOTPOB. BhIsIBIIEHHBIE IO pe3ysbTaTaM KOHTPOJIS 1e(eKThI
000pyI0BaHUs, YCTPOMCTB 3JEKTPOYCTAHOBOK JOJIKHBI (DUKCHPOBATHCS B JKypHAaJIe
ne(EeKTOB C OMNpeiesieHHEM OTBETCTBEHHBIX 3a YCTpAaHEHHE JHUI[ M CpPOKOB
yYCTpaHEeHHUsI 1€(PEKTOB.

B coorBerctBun ¢ myHktom 23 IITO mnorpedburens n0KeH 0OeCeYUTh

IPOBEICHUE TEXHUYECKOT0 OOCITY>KUBAHMS U PEMOHTOB 00OPYJOBAHUS U YCTPOMCTB
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AIIEKTPOYyCTaHOBOK.  OObEeM  TEXHUYECKOrOo  OOCIyXMBaHUS U  IJJAHOBO-
NPEAYNPENAUTENIBHBIX ~ PEMOHTOB  DJIEKTPOYCTAHOBOK  JIOJDKEH  ONPENENsAThCS
HEO0OXOIMMOCTBIO TMOAJIEPKAHUSI UCTIPABHOCTU M obecrieueHns 6e30macHoi paboThl
3JIEKTPOYCTAHOBOK.

B coorBerctBunm ¢ myHkrom 27 IITD y mnorpeOutenss B OTHOLIEHUU
AKCIUTYaTUPYEMBbIX UM 3JIEKTPOYCTAaHOBOK JOJDKHA OBITh B HAJWYUHU CJEAYIOIIas
TEXHUYECKAsT JOKYMEHTALIUS:

CXEMBI AJIEKTPUUYECKUX COCIMHEHUN U TEXHOJOTMYECKUX CUCTEM, B TOM YHCIIE
HOpMaJibHbIE (BPEMEHHBIE HOPMAJIBHBIE) CXEMbI JJIEKTPUUYECKUX COEIUHEHUM
AIIEKTPOYCTAHOBOK MOTPEOUTEIIS;

KypHajabl ydeTa JJIEKTPOOOOPYIOBaHUS C TMEPEYUCICHHUEM OCHOBHOTO
DIIEKTPOOOOPYIOBaHUS M C YKa3aHHEM €ro TEXHUYECKUX JIaHHBIX, a TaKKe
IIPUCBOCHHBIX EMY UHBEHTapPHBIX HOMEPOB.

B coorBerctBumn ¢ mynkrom 30 IITD, Bce u3MeHEHHs B AIEKTPOYCTAaHOBKAX,
BBITIOJIHEHHBIE B MPOIECCE AKCIUTyaTallMK, OJKHBI OTPAXKATHCS Ha DJIEKTPUUECKUX
(TEXHOJIOTUYECKUX, HCIOJHUTENIBHBIX) CXeMaX MW 4epTekax 3a TMOJAMHUCHIO
OTBETCTBEHHOTO 3a OJJEKTPOXO3SAWCTBO C YKa3aHUEM €ro JOJDKHOCTH W JaThl
BHECCHHS U3MEHEHUS.

Ha ocnoBanmm mynkta 31 IITO  cooTBeTCTBHE  BIEKTPUYECKUX
(TEXHOJIOTUYECKUX) CXeM (ueprexkel) (aKTUYECKUM SKCIUTYyaTallMOHHBIM JIOJKHO
MIPOBEPSTHCS OTBETCTBEHHBIM 3a AJIEKTPOXO3SIMCTBO HE PEXE OJHOrO pasa B 3 roja
C OTMETKOM Ha HUX O Jare NPOBEPKH, YJIOCTOBEPEHHOW €ro MNOAMUCHIO.
[Ipy HECOOTBETCTBUM HJIEKTPUUYECKUX (TEXHOJOTMYECKUX) CXeM (4YepTexei)
(haKTHYECKUM JKCIUTYyaTallMOHHBIM OTBETCTBEHHBIM 3a JJIEKTPOXO3SUCTBO JOJIKEH
ObITH OOecTIeueH epecMoTp (aKTyaIn3aius) yKa3aHHbIX CXeM (depTexeit).

ITynxt 8 u3menenuid B IIIIP BBOAUT B HEero HOBBIM MyHKT 17.1 ciemyroiero
conepxanusi: «PykoBoguTenb opraHuzanudd OOECNEeYMBAET BEJICHWE M BHECEHUE
uHpopMalMK B KypHAJI DKCIUTyaTalldd CHUCTEM IPOTHBOMOXKAPHOW 3alllUTHI.
Jlonyckaercst BeieHUE KypHaia JKCIUTYyaTallud CHCTEM IPOTHMBOIIOKAPHOM 3aLUTHI

B DJICKTPOHHOM BHAC.
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dopMa BeAeHHS KypHaja dKCIUTyaTalldd CUCTEM MPOTHUBOIMOXKAPHOM 3aIlUTHI
OTIpeIEISIETCS PYKOBOJUTENEM 00BEKTa 3aIUTHI.

C nuenpto oOecrieueHust Oe3zaBapuifHOW pabOTHI  AJIEKTPOOOOPYIOBAHUS
OTBETCTBEHHOMY 3a JJIEKTPOXO3SCTBO Ha OOBEKTE 3allUThl PEKOMEHIYETCS BECTU
KypHaJI, B KOTOPOM YKa3bIBAIOTCA:

nepeyeHb KOHTPOIUPYEMOTO JIEKTPOOOOPYAOBAHNUS;

JaTa MPOBEPKU COCTOSHUS TIOKAPHON 0€30MaCHOCTH JIEKTPOOOOPYIOBAHUS;

pe3yabTaThl MPOBEPKH COCTOSHUS €T0 MOXApHOH 0€30MacHOCTH, W3MEHEHUS
COCTOSIHHSI TOXapHOH 0e30MacHOCTH 3JIEKTPOOOOPYIOBAHHSI IO CPAaBHEHUIO C
pe3yJibTaTaMu NpeAbIayIei MPOBEPKH;

OPEINPUHATBIE MEpPbl 1O TMOBBIIMICHUIO YPOBHSA MOXKAapHOHM Oe30macHoCTH
(mpodunakTUYECKUe MEPONPUSITHS, TEXHUYECKOE 00CTyKUBaHUE, PEMOHT, 3aMEHA).

dopma BEJICHUS KypHaia PO UIAKTHYECKUX OCMOTpPOB
AIIEKTPOOOOPYIOBAHUS OMpeAeNsieTcs pyKoBoauTeleM oObeKkTa 3amuThl. Benenue
KypHaiia  MPO(UIAKTHYECKUX  OCMOTPOB  O3JEKTPOOOOPYAOBAaHUS  MOXKET
OCYIIECTBIISATHCS B DJIGKTPOHHOM BHUJIC.

OTBETCTBEHHOMY PEKOMEHIYETCS COCTaBUTh Tpaduk TPODUIAKTHISCKIX
OCMOTPOB 3JIEKTPOOOOPYTIOBAHHSL.

[IeprognunoCTh IPOBEACHUS NPOPHUIAKTHYECKUX o0cre10BaHMi
PEKOMEHIyeTCS YCTAaHOBUTHh B 3aBUCHUMOCTHM OT COCTOSIHUSI OOBEKTa U CTEIEeHU
OTBETCTBEHHOCTH, HO HE pexe 1 pasza B roa.

PekoMenayercss MpoBOAUTH BHEIUIAHOBOE MPO(UIaKTHUECKOE 00CIIe0OBaHHE
OTZIETBFHBIX AJIEMEHTOB 3JIEKTPOOOOPYAOBAHMS TOCTE KAXJAOTO0 WX PEMOHTA HIIU
3aMEHBI.

Pe3ynbraThl BHEIJIAaHOBOTO OOCJIEIOBAHUS 3aHOCATCSA B JKypHAI C yKa3aHHEM
IPUYUHBI 00CTIeTOBaHUSI.

Pekomenayercss mepen MpOBENEHHWEM OYEPETHOTO WM  BHEIMJIAHOBOTO
oOcieoBaHUsl O3HAKOMHUTBCS C JAHHBIMH TPEIBIIYIIEro OOCIeAOBaHUSA. JTO
MO3BOJIUT MPOCIEAUTh TUHAMUKY MOKapHON 0€30IacHOCTH AJIEKTPOOOOPYA0BaHUS U

CBOCBPCMCHHO MMPCAOTBPATUTD IMMOKAPOOIIACHYIO CUTYallHIO.
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B coorBerctBum ¢ mnyHktom 37 IITD mnoTtpebutenemM JOJDKHBI OBITh
COCTaBJICHbl U YTBEPKJICHbl PYKOBOJWUTEJIEM WJIM WUHBIM YIIOJIHOMOYEHHBIM JIMIIOM
norpeduTenss - OpUAMYECKOro Jnuua (morpeduresneM -  HMHIAWBHUAYaJIbHBIM
npeAnpuHUMaTeeM Wik (U3UYECKUM JIMIOM) Tpaguku OCMOTPOB U OOXOJOB
000pyoBaHU, 3IaHUM
U COOPY>KEHUU AJIEKTPOYCTAHOBOK NOTPEOUTES.

HenocpenctBeHHO  MpO(UIAKTHUECKHII ~ OCMOTpP  3JEKTPOOOOpYAOBaHUS
OPOBOAUT  KBATU(UIMPOBAHHBIN  CHEUHUAIUCT OOCTYKUBAIOIIEH OpraHu3aiuu
COBMECTHO C OTBETCTBEHHBIM 3a 3JIEKTPOXO3SIMICTBO HA OOBEKTE.

Bce onepanmu ¢ anektpoodopyoBaHuEM (MOHTAX aIllapaToB dJIEKTPUICCKOM
3alUTHI, TEPMOWHIMKATOPOB, TEPMOCUCTEM, MPOPUIAKTUYECKOE OOCTYyKUBaHUE,
PEMOHT, 3aMe€Ha) JOJDKHBI IPOBOJUTH  KBATH(UIMPOBAHHBIC  CIICIIMAIMCTHI

00CITyKUBarOIIEH OpraHu3alui.

3.2. lIpopunakTuyeckue MeponpUATHS

K mpodunakTudeckumM MEpONPUATHSIM 10 TPEAYNPEKICHUIO TOXKApOB
OT AJIEKTPOOOOPYTIOBAHUS JKUIIBIX M OOIIECTBEHHBIX 3[JaHHUI CIEAYyET OTHECTH:

- IEPUOIMYECKUI KOHTPOJIb COCTOSIHUSL M pabOTOCIOCOOHOCTH almapaToB
3alUTHI DJIEKTPUIECKON CETH;

- IPUMEHEHNE TEPMOUHANKATOPOB U MEPUOANUECKUN KOHTPOJIb UX COCTOSHUS;

- IPUMEHEHHUE TEPMOCHUCTEM;

- IEPUONIECKOE pOBEACHHE TEIIOBU3UOHHON JMarHOCTUKH
HKCIUTYaTUPYEMOTO IEKTPOOOOPY10BAHUS;

- KOHTPOJIb COCTOSTHUS UCIIOJIb3YEMBIX 3JIEKTPONPUOOPOB, FNEKTPOIPOBOIKH U
AIIEKTPOYCTAaHOBOYHBIX M3/ICITIHI.

Ilpumenenue mepmounouxamopos

[lepen  mepBUYHONH  yCTAaHOBKOW  TEPMOWHAMKATOPOB HA  DJIEMEHTHI
3IEKTPOOOOPYIO0BAHUS HE00XO0AUMO COOCTBEHHUKY AIEKTPOYCTaHOBKHU
WIN  OKCIUTyaTHpYIOIleH  opraHu3anud  pa3paboTath  HPOEKT  MOHTaxa

TCPMOUHAUKATOPOB C YKA3aHHUEM TOYCK UX MOHTaKa 1 THUIIOB.
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IIpoexT MOHTa)kxa TEPMOMHAUKATOPOB PEKOMEHYETCA BKJIKOYUTH B IIEPCUYCHB
OCHOBHOM TEXHUYECKOU TOKYMEHTALMHU 3AIIUILACMOM JIEKTPOYCTAHOBKH.

IIpoekr MoOHTaxa TEPMOMHIMKATOPOB CTAHOBUTCSA YacCTblO IPOEKTHOMN
nokymeHTauu. B coorBerctBum ¢ myHnkrom 2.1 IIIIP, BBeA€HHBIM MTOCTAaHOBIEHUEM
[TpaButensctBa Poccuiickoit ®eneparuun ot 24 okrs6ps 2022 roma No 1885,
AKCIUTyaTaluIo 3JaHui B COOTBETCTBUM C TPEOOBAHMUSIMHU MPOEKTHON JTOKYMEHTALUU
o0ecnieunBaeT pyKOBOAUTEIb OPTaHU3ALIMH.

I[Ipyu nocnenyronieM  HPOBEACHHMM  PEMOHTHBIX  padoT € 3aMEHOH
TEPMOHMHIUKATOPOB HEOOXOJMMO OCYIIECTBISATh B COOTBETCTBUU C TPEOOBAHMSIMH,
pa3paboTaHHOTO MPOEKTa MOHTAXKaA.

YCTaHOBKY  TEpPMOMHIMKATOPOB  JOJDKEH  INPOU3BOAUTL  IEPCOHAI,
JONYIIEHHbI K paboTe B JCHCTBYIOIIMX 3JIEKTPOYCTAHOBKAX, HMEIOIINH
HEOOXOMMbIE 3HAHUS U HABBIKM MOHTa)Ka TEPMOUHIUKATOPOB.

MoOHTa)X TEPMOMHIUKATOPOB, CIEAYET MPOU3BOAUTH HA OTKIIOYEHHOM
3EKTPOOOOPYIOBaHUM (HANPUMEpP, BBIBEJEHHOM B PEMOHT, MPU MEPUOAHYECKOM
WIM BHEIUIAHOBOM TEXHUYECKOM OOCITY>KMBAaHMM U T.[.) ¢ coOmtogeHueM I[lpasuin
10 OXpaHe TPY/Ja IIPH IKCIUTYaTalUU HIEKTPOYCTaHOBOK.

TepMouHAMKATOPBI, MPEUMYIIECTBEHHO, CIEAYET pPa3MEIlaTh HA KOHTAKTHBIX
COCAMHEHNUSAX M  KOHTAKTaX  PACHpENEIUTENbHBIX  YCTPOMCTB;  JOIYCTHUMO
pasMEIleHHe Ha KOpIIycax HEKOTOPOrO 3JIEKTPOOOOPYIOBAHMS, & TAaKXKE HHBIX
AIIEMEHTAX JIEKTPOYCTAHOBOK.

TepMonHaUKaTOPHl HEOOXOAMMO pa3MeIIaTh TakK, YTOOBI OHU OBLIM XOPOIIO
BUJHBl TPU BU3YyaJIbHOM KOHTPOJIE COCTOSIHMSI —IOXapHOM  0Oe30macHOCTH
3JIEKTPOOOOPYIOBaHMs, B YACTHOCTH, TEPMOMHJIMWKATOPHBIE HAKIEHKH CIEAYyeT
pa3Meniarb TakuM 00pa3oM, 4TOObI TEPMOWHIMKATOPHBIE METKH TEMIEpaTypHOU
mKajgbl ObUIM  XOPOIIO BHJIHBI TpPH TMPOBEJECHUU BHU3YaJIbHOIO  OCMOTpA
3IIEKTPOOOOPYIOBAHMSL.

[Ipu pa3MenieHun TEPMOMHAMKATOPOB  cjleayeT u30eraTb  KOHTaKTa
UX TOBEPXHOCTU C DIIEMEHTAMH, KOTOpPbIE CIIOCOOHBI BBI3BATh MX MOBPEXKICHUE

B pe3yJbTaTe MEXaHUYECKOIO BO3ICHCTBUS.
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Ileper MOHTaKOM TEPMOMHIMKATOPHBIX HAKJIEEK, HEOOXOIMMO MPOU3BECTH UX
BHEIIHUA OCMOTp Ha IpeIMET OTCYTCTBMsI MOBPEXIACHUH. TepMOMHANKATOpPHBIE
METKU TEMIIEpaTypHOM IIKaJbl HAKIEUKH HE JTOJKHBl UMEThb OTMETOK JIOCTHKEHUS
HA3HAYEHHBIX TeMIepaTyp (He JOHKHO ObITh U3MEHEHHUS LIBETA METOK).

Hanecenne TepMOMHAMKATOPOB HEOOXOJUMO MPOU3BOAUTH B COOTBETCTBUU
C MHCTPYKIIHMEH MO KCITyaTalii TePMOMHINKATOPA.

B mpouecce MOHTaXxa He JOITyCKaeTCs:

- MEXaHUYECKOE TOBPEKIEHNE TEPMOUHIUKATOPHON HAKIECHKU;

- HAHECEHHE TEPMOUHJIMKATOPOB HA 3JIEMEHTHl  3JEKTPOOOOpYyHAOBAHMS,
HAXOSALIUECS MO HANIPSKEHUEM;

- pa3MelIeHHe  TEPMOMHAMKATOPOB B  HEMOCPEACTBEHHOW  Oim3ocTH
OT HarpeBaTeNbHbIX IPUOOPOB.

B kypHane yka3pIBaeTCsI MECTO HAHECEHHUS TEPMOMHAMKATOpa, Hpesel
cpabaThIBaHUs, UCXOJHOE COCTOSIHUE (I[BET, IPaJyHpOBKa U T.I.), JaTa HAHECEHMUs,
CPOK MCIOJB30BAHUS WIIK JaTy 3aMEHBI.

CocTositHue TEPMOMHIUKATOPOB CJEAYET IMPOBEPSITh NYTEM BU3YaJIbHOTO
0CMOTpa 3IEKTPOOOOPYAOBAHUS C COOIIIOIEHUEM TPeOOBaHUN MPABUII OXPAHBI TPYIa
(B mepuo/1 BHINOJHEHHUS MJIaHOBBIX, BHEIMJIAHOBBIX OCMOTPOB, B MEPHO]T BHIMOIHEHUS
PEMOHTHBIX padoT).

[lepuonnuHOCTH ocMOTpa ANEKTPOOOOPYI0BaHHUS, 3alUIIEHHOTO
TEPMOMH/IUKATOPAMH,  yCTaHABIMBAETCS  OPraHU3alMOHHO-PACIOPAIUTEIBHBIM
JOKYMEHTOM  COOCTBEHHHMKA  JJIEKTPOYCTAHOBKM WM  3KCIULyaTUPYIOIIEH
OpraHHU3aIMEe.

[Ipu mpoBeneHUM BHU3YyaJIbHOI'O OCMOTpa 0co00€ BHUMAaHUE CIEAYEeT YAENATh
OTCYTCTBHIO MEXAaHWYECKHX IOBPEKICHUN TEPMOMHANKATOPOB, MX OTKJICHBAHUIO
WM OTCIauBaHUI0, CPAOATHIBAHUIO TEPMOUHIUKATOPHBIX METOK.

OcHoBaHueM il BbIBOJA OOOpPYZOBaHUS B PEMOHT SIBJISIETCA IMPEBBIIICHUE
TEeMIIepaTyphl 3JIEMEHTOB AJIEKTPOOOOPYT0BAHUS.

[IpodunakrTuyeckne MeponpuaTUs NpeACcTaBiIeHbl B Ta0IUIIE 3.
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Ta6auna 3
IIpodunakruyeckue MeponpusiTUs
TexHuuyeckue Pexomennyemas .,
IIpodunakTuyeckoe MmeponpusiTue JeiicTBus Ipu 00HAPY’KEHNUH HEHCIIPABHOCTH
CpeACTBA NEePHOAUYHOCTh
ABTOMaTHYECKHE BusyanpHblii 0CMOTD. 1 pa3 B 3 mecsina | Ilpu oOHapy’>keHHMM HEUCHPABHOCTH NPOU3BECTH
BBIKJTFOYATEIN He nomxHO ObITh JedopManuu Kopmyca, H3MEHEHHS 3aMeHy amrmapaTa
I[BETa M OIUIABJICHUS M30JILIMM IIPOBOJAOB, CIIEJOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.
IIpoBepka  COOTBETCTBHMS ~ IIapaMeTpOB  ammapara,
YKAa3aHHOM B MAapKUpPOBKE IapaMeTpaM 3JIEKTPUYECKON
CETH 110 HANPSIKEHUIO U TOKY .
ITpoBepka pabOTOCIIOCOOHOCTH.
VYcrpoiictBa  3amuThl | BusyanpHbIi 0cMOTD. 1 pa3 B 3 mecsina | Ilpu oOHapy’>keHHMHM HEUCTIPABHOCTH NPOU3BECTH
¢ depeHInaTbHOTO He nomxHO ObITh nedopManuu Kopmyca, H3MEHEHHs 3aMEHY yCTpOWCTBa
TOKa I[BETa M OIUIABJICHUS M30JALIMM IPOBOJAOB, CIIEJOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.
IIpoBepka  COOTBETCTBHMsSI ~ IApaMeTpPOB  ammapara,

YKa3aHHOM B MAapKHpPOBKE IapaMeTpaM 3JIEKTPUYECKON
CEeTH IO HAMPSKEHHIO, TOKY, MU hepeHITnaTIbEHOMY TOKY.
[IpoBepka pabOTOCIIOCOOHOCTH € TIOMOIIBIO KHOIKH
«Tect». Ilpu Haxxatum Ha KHOHNKY «TecT» ycTpoHCTBO
JIOJDKHO CpaboTaTh.

YcTpoiicTBa 3aIUTHI OT
JyTOBOTO po0ost
(uckpeHnus)

BusyanbHblii 0CMOTD.
He nomxHO OBITH nedopmarnuu Kopiryca, H3MECHECHHS

OBE€Ta UM OIUIABJICHHUA M30JAUKU TMPOBOAOB, CJICIOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBHSI ~ MapaMeTpoOB  ammapara,

YKa3aHHOM B MapKUpPOBKE MapaMeTpaMm 3JIEKTPUUYECKOU
CETH I10 HANPSKEHUIO, TOKY.

[TpoBepka pabOTOCIIOCOOHOCTH € TIOMOIIBIO KHOIKH
«Tecr» wiM 1npu IOMOIUM TECTOBOIO YCTPOWCTBA,
BXOJSIIEr0 B KOMIUIEKT NoOcTaBkW. [Ipm Haxkatnu Ha
KHOMKY «Tect» ycTpOHCTBO JOJDKHO  CpaboTaTh.

1 pa3 B 3 Mecsua

[Ipu oOHapyXeHHH HEHUCIIPABHOCTU IMPOU3BECTH
3aMEHYy yCTPOUCTBA
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Texunueckue
cpeacTBa

IIpodunakrTuyeckoe Mmeponpusitue

Pexomennyemas
NePUOINYHOCTH

JelicTBusi Ipu 00HAPYKEHUH HEUCIIPABHOCTH

IIpy BKIIOYEHHMH TECTOBOIO YCTPOIICTBA B PO3ETKY
3alUIIIaeMOH 1IeTH YCTPOMCTBO AOIKHO CpaboTaTh.

VYcrpolicTBa 3aIUTHI OT

Busyanbnblii ocMOTP.

1 pa3 B 3 mecsia

[Tpu oOHapy>XeHUH HEUCHPABHOCTU MPOU3BECTU

IIEpEHAIPSHKEHUS He pomxno OBITH nedopmanmu Kopiyca, U3MEHEHHUS 3aMEHy yCTpOHCTBa
IBETa M OIUIABJICHUS HW30JSLHUU IPOBOJAOB, CIEIOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBMS  MapaMeTpoOB  amnmnapara,
yKa3aHHOM B MapKHpOBKE IapaMerpaMm 3JIEKTPUYECKON
CETU 10 HANPSHKEHMIO, TOKY.
TepmonHIUKaTOPHI BuszyanbHblil 0CMOTD. 1 pa3 B 3 Mecsua | I[Ipu oOHapyeHHUN MEXaHUYECKUX MOBPEKICHUI
OTcyTcTBHE MEXAaHUYECKUX MTOBPEKICHUI. WJIM UCTEUYEHUS CPOKA IKCILTyaTalluu MPOU3BECTH
[IpoBepka CpOKOB 3KCIUTyaTalli TEPMOUHINKATOPOB B 3aMeHy TEpMOMHIUKATOPA.
COOTBETCTBUU C TOKyMEHTALUEN U3TOTOBUTEIS. B ciyyae W3MEHEHUS 1BETa
OTtcyTcTBHE U3MEHEHUS 1IBETa TEPMOUHIUKATOPOB. TEPMOUHANKATOPAIPOU3BECTH  JEHCTBUS IO
pazneny 4.3  HacTOAIUMX  METOAMYECKUX
PEKOMEHTalHi.
TepmocucTeMbl BusyanbpHblii 0CMOTD. 1 pa3 B 3 mecsinia | [Ipu oOHapy)eHUH MEXaHUYECKUX MMOBPEKICHHMI
OTcyTcTBHE MEXaHUYECKUX MTOBPEKICHHUHN TaTYUKOB. WM UCTEUYEHUS CPOKA IKCILTyaTallluy IPOU3BECTH
[IpoBepka  CpOKOB  HSKCIUTyaTallMd  JaTYUKOB B 3aMEHY JIaTYUKOB.
COOTBETCTBUU C TJOKyMEHTAllMeN N3rOTOBUTEIIS.
OtcyrcTBUE WU3MEHEHUs 1BETa OTLJIaBJICHUH,
nedopmaruu.
TermnoBu3noHHAS [Ipoussectn TETIOBU3UOHHYIO nuarHoctuky | He pexe 1 pazaB | Ilo pe3yJibTaTaM TETIOBU3MOHHOTO
JUarHOCTHKA AKCILUTYyaTUPYyEMOTO 3JIEKTPO0OOpy TOBAHHUS B roj 00cIIeIOBaHUS COCTABISAETCS MPOTOKOJL.
COOTBETCTBUM € [6] wmnM JApyro arreCTOBaHHOM [IpoTOKOA AOMKEH COAEpX aTh CIEIYIONIYIO
METOJIUKOMN TEMIOBU3MOHHON JUArHOCTUKH. UH(POPMAITHIO:
- HAUMEHOBaHWE W aJpec  OpraHu3aluu-
WCIIOJIHUTEJIS,

- HOMCp JIUICH3UHU u AKKpCAUTALIUN Ha
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Texunueckue
cpeacTBa

IIpodunakrTuyeckoe Mmeponpusitue

Pexomennyemas
NePUOINYHOCTH

JelicTBusi Ipu 00HAPYKEHUH HEUCIIPABHOCTH

pOBEJCHUE JAHHOTO BUAA PAadOT C yKa3aHHEM
JaThl  BBLIA4YHM, PETHUCTPAIIMOHHOTO HOMeEpa,
HAMMEHOBAHHUS OpraHa BbIIABIICTO JIMICH3HIO U
IIPOBOJIUBIIIETO aKKPEIUTAIINIO, CPOKA JICHCTBHUS;
- HOMEp OT4YeTa, HOMEp JK3eMIUIsipa U Jary
(cpokwu) poBeaeHUs PabOTHI,

- HAMMEHOBaHKE 00CIIETOBAHHOTO OOBEKTA U €T0

azpec;

- CIIMCOK UCIIOJIHUTEIICH c yKa3aHueM
KBaTM(PUKALIIH;

- IEpEeYEHb CpEICTB W3MEpPEHUI

UCTIOJIB30BaHHBIX ~ TPU  OOCIENIOBaHHH, C
YKa3aHUEM OaThbl TIOBCPKH,

- esib  o0cienoBanus (ONpeNeNieHue ToXapHOU
OIACHOCTH) M OOBEKTHl 00cienoBaHus (yKaszaTh
KaKoe AJIEKTPOOOOpyTOBaHNE 3IAHMSI
II0JIBEPTaJIoCch 00CIEA0BaHNUIO);

- XapaKTepUCTHKH  OOBEKTOB  00CIIeIOBaHUS

(cocrostHMe 3J1EKTpo00OpyA0BaHU,
HaIpsHKCHUE, TOK HArpy3KU U T.]1.);

- pe3ybTaThI o0ce10BaHus (creneHp
ne(heKTHOCTH (TmokapHoOM OMMaCHOCTH),

TEPMOTPAaMMBl W COOTBETCTBYIOIIME WM
dorouzobpaxkeHus, CHUCOK  JePEKTOB IO
CTENEHM UX MOXKAPHOI ONaCHOCTH).

ConepkaHue MPOTOKOJA MOYKET IOMOJIHATHCS B
3aBUCHMOCTH OT 00CJIelyeMOro 00BheKTa.
Pa3zBuBmmecs  nmedektsl u  IedeKThl  Ha
HAYaJIbHOM CTaJuu pa3BUTHS PEKOMEHIOBAHO
YCTpaHATh B XOJE IUIAHOBOTO OTKIFOUCHHS
3JIEKTPOOOOPYAOBAHUSI.

B cnydyae oOHapyKeHHsI 30HBI C aHOMAJBHBIM
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Texunueckue Pexomennyemas .
IpodunakTuyeckoe MmeponpusiTue JelicTBUS IpU 00HAPYKEHUU HEMCTIPABHOCTH
cpeacrsa NePHOAMYHOCTH
MOKAPOOIACHBIM  MOBBILIEHUEM TEMIIEPATYPhI
MpOU3BECTH  JEWCTBUA 1o  pazaeny 4.3
HACTOALIMX METOJIMYECKUX PEKOMEHIALINN.
DKCIUTyaTUpyeMbIe Buzyanbnbiit OCMOTp AIIEKTPOTIPUOOPOB u | Ilepen xaxnapim | [Ipy 0OHApYKEHWHM HEUCTPABHOCTH BBIBECTU
ANEKTPONPUOOPHI U | 3JIEKTPOYCTaHOBOYHBIX 171631 (SM1707 (2MeKTpUYECKHUX BKJIFOUEHHEM npuOop U3 HKCILUTyaTaluu.
3JIEKTPOYCTAaHOBOYHBIE | PO3ETOK). anektpornpudopa | [IpousBectd peMOHT WK 3aMEHY HEHCTPABHOTO
n31enus He nomxHO ObITh nedopManuu Kopmyca, H3MEHEHHS U BO BpeMs 3EKTPOOOOPYTOBAHUSI.
[BETA M OIUIABJIICHUS H3O0JSIUMU IPOBOJIOB WM IIHYPOB 3KCIUTyaTaluu

MATaHUs, CIEJOB TieperpeBa (M3MEHEHHUs  IIBETA)
KOHTaKTOB.

He momwxHO OBITH TMOBPEXKIECHUS H3OJISAIHH TUTAIONTAX
MIPOBOJIOB U IITHYPOB MTUTAHUSI.

Poszerkn nmomkHBI OBITH HAJEKHO 3aKpEIUICHBI, HE
JNOJDKHBI  MMETh  OIUIABJIEHMH M MEXaHMYECKHX
TTOBPEKICHHM.

[IpoBepka COOTBETCTBUSI MapameTpOB SJIEKTPONpudOpa,
yKa3aHHON B MapKUPOBKE IapamMeTpaM 3JICKTPUYCCKOMN
CETH TI0 HAIPSHKEHUIO U TOKY.

Hcnonp30BaTh  JIEKTPONPUOOpP 1O HA3HAYCHUIO B
COOTBETCTBUH C MHCTPYKIIMEH 1O HKCILTyaTal|u.
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Konmponb cocmoanua cucmemul 3a3emieHus

B mponecce skcruryaranuu 3J€KTPOYCTaHOBOK BO3MOYKHO BO3HHKHOBEHHE
HEHUCIIPABHOCTEN M aBAPUMHBIX CUTYAlMW, IPUBOJAIINX K TOKOBBIM yTeukam. B aToun
CBSI3U, B K@XJIOM JIOME€ JOJIKHBI BBINOJHATHCS 3aIUTHBIE MEPONPHUITHUS, OJHUM W3
KOTOPBIX SBJIAETCA KOHTYp 3a3emiieHus. OH oOecreduBaeT 3alluTy JIOAEH OT
MOPaXKEHUs DIEKTPOTOKOM, a TPUOOPHI U 000PYJOBAaHUE OT MEPENagoB HAMPSKEHHUS.
KoHTyp 3a3zemiieHMS, MOXET YCTAHABJIMBATHCS OTACIBHO WJIM COBMECTHO C
YCTPOMCTBAMH 3allUTHOrO OTKJIOYEHUs. KOHTyp 3a3eMJIeHHSI MOHTUPYETCS B
coorBeTcTBUH C [1YD.

B cootBerctBuu ¢ [1YD nns neneit opraHu3aiuy KOHTYpa 3a3€MIICHUS] MOYKHO
BOCIIOJIb30BAaTbCA €CTECTBEHHBIMM 3a3€MIIMTEIISIMM, HAIPUMEpP, PaCIOJIOKEHHBIMU
PSAAOM METaUNTMYECKUMH U HKeNIe300€TOHHBIMU KOHCTPYKUMSIMH. bosbiias yacte ux
MOBEPXHOCTH JIOJDKHA KOHTAaKTHUPOBaTh C TpyHTOM. B cBow ouepenb, I[IYD
YCTaHaBIMBAET, UTO M3JETHUS M3 Kele300eTOHAa, HaXOIALIUeCs IO HANpPSKEHHEM,
TpyOONPOBOBI IS TPAHCHIOPTUPOBKU TOPIOYMX BEIIECTB, TPYyObl KaHAIU3AIMHU U
OTOIUICHMS HE MOTYT IIPUMEHATHCS B KOHTYPE 3a3€MJIICHHUS.

3anpenaeTcss yCTaHAaBIMBATh 3a3€MJICHHE B KAMEHUCTBIX WJIM CKaJbHBIX
IPYHTaX, MOCKOJIbKY OHHU SIBJISIOTCA NPOBOAHMKAMU TOKa M 00Jaal0T HU3KHUM
CONIPOTHUBIICHUEM.

NckyccTBeHHBIE 3a3eMITUTENM TPEICTABISIOT CO00M CUCTEMY METAITUYECKUX
KOHCTPYKIIMH, pa3MEIICHHBIX B 3eMJI€, HA ONPEACIECHHBIX PACCTOSTHUIX MEXILy COOOM
Y HE3HAYUTEIHHOM YJAJICHUH OT 00BEKTA 3alIUThI.

JIns M3rOTOBIIEHUS MCKYCCTBEHHBIX 3a3€MIIMTENIEN INPUMEHSIOTCS. KpYyTJIbIE
NPYTKH, TPYObl pPA3HOTO CEYEHHs] U YroJKM. B HOPMAaTUBHBIX JTOKyMEHTaX
ONPENEIIAETCS MUHUMAJIBHO JIOIyCTUMOE CEYEHUE 3a3€MIIUTENIEH, KOTOPOE JOJKHO
YUYUTHIBATbCS TpU BBIOOpEe MarepuanoB. Tak, isi mpyTa, OIMHKOBAHHOTO ATOT
MapaMeTp COCTABISAET 6 MM, JUISl [IPYTa W3 OOBIYHOrO YepHOro Meramia — 10 MM>, a
JUIs TIPSIMOYTOJIBHOTO Tpokata — 48 mM®. CTeHKH TpyO WM TIOJKH CTaJbHBIX
MPOKATOB BHIOMPAIOTCA ¢ MUHUMAJILHOM TOJIIMHON 4 MM.

3a0uThIe AMEKTPOABI COCTUHSIOTCS MEXAY COOOM TOHKOM CTaabHOW IMOJIOCOM,

TOJIIIIMHON HE MeHee 4 MM.
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3ampemaercss MCIOJIb30BaTh B KAa4eCTBE 3a3€MIISIFOIIMX IPOBOJHUKOB U
3a3eMITMTENICH TPOPMIBHYIO apMaTypy. DTO CBS3aHO C KAJICHBIM HAPY>KHBIM CIIOEM,
UMEIOIIMMCST BO BCEX WM3JENHMSIX JTOr0 Tuma. B pesynbTaTe, Hapyliaercs
pacmpenesieHde ToKa IO CEYCHHIO, a TIPOIECC OKHCICHHUS IPOUCXOJUT HAMHOTO
owIcTpEe.

CoenmvHeHne JeTayied W3 TMpoKara YepHOro MeTalla OCYIIECTBISETCS
¢ moMoIIpio cBapku. CTallbHAsI 1MOJ0Ca MIPUBAPUBACTCS K KOHIIAM 3a0MTHIX B 3EMITIO
aNIeKTpooB. He  momyckaercs — WCMONB30BaHHE  OOJTOBBIX  COCOMHCHHIA,
T.K. OHU OBICTPO OKHCIISIFOTCSA. B pe3ynbrare, KOHTAKT TEPSETCS, W 3a3EMIISFOIIHIMA
KOHTYp HauuWHaeT paborarh HedddekTuBHO. [10 OKOHYAHMU BCEX CBApOYHBIX padboOT
MecTa CBapkh 00padaThIBAIOTCS CHEIUATbHBIMH AHTHKOPPO3UHHBIMH COCTaBaMHM.
JIist 9TUX TieNei HeNb3sl MCTOJB30BaTh KPACKy, MOCKOJIbKY OHA HApYIIAE€T CBSI3b
MeTajljia ¢ 3eMJIe U cUcTeMa 3a3eMJICHHS He Oy/IeT paboTaTh.

Henp3st mpou3BoauTh OKpacKy 3a3eMIIMTENEeH WM HAHOCHUTh Ha HHUX JPYTUe
TOKPBITHS, CIIOCOOCTBYIOIINE CHIDKEHUIO MPOBOAUMOCTH. OmHAKO IMOJ JeHWCTBHEM
KOPPO3HWH TOJIIIMHA CTABHBIX JCTalled TOCTETIEHHO CHIDKaercs. [loaTomy cedenme
NIEKTpoJa  TOAOUpAeTCs €  OMpEAENIEHHBIM  3amacoM. Takum  oOpaszom,
obecreuynBaeTCs TOCTATOYHO MPOAOKUTEIIbHAS SKCIUTyaTallis KOHTYypa 3a3¢MIICHHUS.

Ecniu koHTYp 3a3emieHMs JOMa COCOUHSAETCA C  KOHCTPYKIIHSIMHU,
PaCIOJIOKCHHBIMH B YCIIOBUSIX arPECCHBHOM CpPEJIbl, OHU JIOJKHBI OBITh 3aIIUIICHBI
CHEIUATBHBIM MTOKPHITHEM.

CymiecTByOT HaOOPBI 3a3eMITUTEIICH 3aBOJCKOTO U3TOTOBJICHHSI, COCTOSIIIINE U3
IETBHOTSHYTHIX MTHIPEH, TOKPHITHIX MEJIBIO.

Bce 3azemisitorire mpoBOHUKH MOJKIIOYAIOTCS K €IMHOM IIMHE 3a3eMJICHUS,
UCTIOJIb3yeMol it KomMMmyTaruu. Cama IIWHA SBISETCS OJHUM M3 JJICMECHTOB
pacnpenenuTeIbHOr0 MUTA U 3aKPETUIIeTCS HETIOCPEACTBEHHO Ha €r0 CTEHKE.

JIJ1st MOJTHOM TapaHTUH PEKOMEHYETCS BBI3bIBAThH CIICIIUATUCTOB, OHH JTOJKHBI
COCTaBUTh aKT MPOBepKU. OTBETCTBEHHOCTh 32 BBIMIOJHEHHBIE PA0OTHI HECET TOJBKO
VCTIOJTHUTEITb.

BBITOBBIMEU AIEKTPOU3MEPHUTEILHBIMU TIPUOOpaMu 3aMepUTh A (HEKTUBHOCTH
3a3eMJICHHsI HEBO3MOXKHO, HAJ0 WMETh COBPEMCHHBIC JJIEKTPOHHBIC YCTpPOICTBa,

TCXHUYCCKNC BO3MOKHOCTHU KOTOPBIX AAOT BO3MOKHOCTDL 3aMCPATb TAKHUC TAHHBIC.
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JJi 9aCTHBIX JOMOB CONPOTUBIIEHUE TOKA HE MOXKET MpeBbIath 4 OM.

[IpaBuna TEXHUYECKOM OKCIUTyaTallud »AJIEKTPOYCTAHOBOK IOTpeOUTENEH,
yTBepkaeHHbIe [Ipukazom Munsnepro Poccun ot 13.01.2003 Ne 6 ycTaHaBiIuBaroT
cienyroye TpeOOBaHUs K 3a3eMIISIOIINM YCTPOMCTBAM U X MPOPUIAKTUKE:

- 3a3eMJIIOIIME YCTpPOWCTBA JIOJDKHBI COOTBETCTBOBATh TpPeOOBaHUAM
rOCYJIapCTBEHHbIX  CTaHJApTOB,  MpPaBWJI  YCTPOIICTBA  3JIEKTPOYCTaHOBOK,
CTPOUTEIBHBIX HOPM U TMPABHJ U JIPYTUX HOPMATHBHO-TEXHUYECKUX TOKYMEHTOB,
oOecnieunBaTh yCJIOBUS OE€30MACHOCTH JIFOJEH, IKCITyaTalluOHHbIE PEXUMBI PaOOTHI
U 3alIUTY 3JIEKTPOYCTAHOBOK;

- TPUCOEIMHEHUE 3a3€MJISIIOIIMX [POBOJHUKOB K  3a3€MJIUTENIO U
3a3eMJISIIOLIUM KOHCTPYKLMSIM JIOJKHO OBITh BBINIOJIHEHO CBAapKOM, a K IJIABHOMY
3a3eMIIAIOIIEMY 3aKUMY, KOpIIycaM ammapaTtoB, MalmiuH U omnopam BJI — 601ToBbIM
coenuHeHreM (uist  oOecredeHus] BO3MOXKHOCTH IPOU3BOJACTBA HM3MEPEHUH).
KoHTakTHBIE COEIUMHEHHUS [OJDKHBI OTBEYaTh TpeOOBaHUSAM TIOCYJapCTBEHHBIX
CTaH/IapTOB;

- OTKpBITO TMPOJIOKEHHBIE 3a3eMJISIOIINE MPOBOJHUKU JOJDKHBI  OBIThH
IIPEIOXPAHEHBI OT KOPPO3UHU U OKPAILLEHBI B YEPHBIN LIBET;

- s ONpeleNieHUs] TEXHUYECKOTO COCTOSIHMS 3a3€MIISIIOLIEr0 YCTPOMCTBA
JNOJDKHBI ~ IPOBOJUTBCSA  BU3yaJIbHBIE OCMOTPBl  BHJIMMOW  YacTH, OCMOTpBI
3a3eMJISIIOILETO  YCTPOMCTBA C BBIOOPOYHBIM BCKPBITHEM TIpPYyHTa, HU3MEpPEHHUE
apaMeTPOB 3a3€MJISIOIIETO0 YCTPOWCTBA B COOTBETCTBUM C HOPMAaMH HCIIBITAHUS
AIEKTPOOOOPYI0BAHMUS,

- BU3YaJbHbIE€ OCMOTPBI BUAMMON YaCTU 3a3€MJISIOILIETO YCTPOMCTBA JOJIKHBI
IPOU3BOJUTHCS MO TpaduKy, HO HE pexe 1 pa3a B 6 MecsleB OTBETCTBEHHBIM 3a
anekTpoxo3sicTtBo  [lorpebutens wnan paOOTHUKOM, UM  YIOJTHOMOYEHHBIM.
ITpu ocMOTpe OLIEHUBAETCSI COCTOSIHUE KOHTAKTHBIX COCIMHEHHA MEXKIY 3alUTHBIM
IPOBOJHUKOM M O0OpYJOBAHMEM, HAJIMYHE€ AHTUKOPPO3HMOHHOIO TOKPBITHUSA,
OTCYTCTBHE OOpPHIBOB;

- s ONpeNeNCHUsI TEXHUYECKOTO COCTOSIHHS 3a3€MIISIIOLIET0 YCTPOMCTBA
B COOTBETCTBMM C HOPMaM{ HCHBITAHUH  3JIEKTPOOOOPYNOBAaHUS  JTOJKHBI
POU3BOJAUTHCS:

N3MEPCHUC COIIPOTHUBIICHUA 3a3CMJIAIOIICTO YCTpOﬁCTBa;
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U3MEpEHUE  HaIpsSOKEHUST  NPUKOCHOBEHUST (B DJIEKTPOYCTaHOBKAX,
3a3€MIISIIOIIEE YCTPOMCTBO KOTOPBIX BBIMOJHEHO IO HOpPMaM Ha HaIpsKEHUE
MPUKOCHOBEHUSI), MPOBEPKA HAJIUYMUS LIENU MEXKIY 3a3eMIISIIOLIUM YCTPOHCTBOM
Y 3a3€MJISIEMBbIMU 3JIEMEHTAMM, a TAaK)KE€ COCAUHEHUN €CTECTBEHHBIX 3a3€MIIMTENEH
C 3a3eMJISIFOIIIMM YCTPOWCTBOM,;

U3MEPEHUE TOKOB KOPOTKOTO 3aMBIKAHUS DSJIEKTPOYCTAHOBKH, MPOBEpPKaA
COCTOSIHUS MPOOUBHBIX MPEAOXPAHUTENCH;

U3MEPEHUE YAECIBHOTO CONPOTUBICHUS TPYHTa B palOHE 3a3€MIISIFOLLIErO
YCTPOWCTBA;

- U3MEPEHUs MAapaMEeTPOB 3a3€MIIAIONIUX YCTPOWCTB - CONPOTUBIICHUE
3a3eMJISIIOIIETO YCTPOWCTBA, HANIPSIKEHUE MTPUKOCHOBEHUS, MPOBEPKA HATUYUSA LIETH
MEXKY 3a3€MIIMTEISIMU U 3a3€MJSIEMBIMH 3JIEMEHTAMU - IPOU3BOIATCS TAKKE IOCIIE
PEKOHCTPYKIIMM M PEMOHTAa 3a3eMJISIIOIIMX YCTPOWCTB, TMpHU OOHAPYKEHUU
paspylieHus WIM NOepeKkpbITUs  u3oasaTopoB  BJI  snexkrtpuueckor — ayrou.
[Ipn HEOOXOIMMOCTH AOHKHBI MPUHUMATHCS MEphI MO JOBEACHHUIO MapamMeTpoB
3a3eMJISIFOIIUX YCTPOMCTB 10 HOPMATUBHBIX;

- TMpU HCHOJIB30BAHMM B JJIEKTPOYCTAHOBKE YCTPOMCTB  3aUIUTHOIO
oTkIroueHus (nanee - Y30) noKHA OCYIIECTBISATHCS €ro MPOBEPKAa B COOTBETCTBUU
c PEKOMEHIaUAMU 3aBOAA-U3rOTOBUTENS u HOpMaMu UCIIBITAHUI
AIEKTPOOOOPYI0BAHMUSI.

Buvioop kaoeneii

B coorBercTBMM < CO  CTaTUCTUKOM OCHOBHOM NIPUYMHOM  IOKApOB
OT DJIEKTPOU3NICINI SBIAIOTCS AeKTpudeckue kabemu. [loatomy, mist obecrieueHus
MOKapHON 0€30MacHOCTH, HEOOXOAMMO MPABHIBHO BBHIOMPATHh KAOENbHBIC W3ETUs
10 TUITY UCTIOJIHEHUSI U CEYECHUIO TOKOMTPOBOSAIINX JKHII.

[Ipu BbIOOpEe THNA WCHOTHEHUS Kabenel [yl OOBEKTOB Pa3IUYHOTO
Ha3HAYEHUA MOXXHO BocmoJb3oBarbecsi TpedoBanusimu ['OCT 31565-2012, B
COOTBETCTBUU
C KOTOPhIM B HOPMATHMBHOM JOKYMEHTAllMM Ha KaOeabHOEe M3JeiIue JOJDKHA OBITh
yKazaHa 00JIacTh €ro MPUMEHEHHsS C YYeTOM TOKa3aTejeil OMacHOCTH W THIIA

UcIojaHeHus. B JaHHOM CTaHOAapTC IIPUBCACHA Ta6HI/IHa ((HpGI/IMYH_IGCTBGHHBIe
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obnactu IMPUMCHCHHA KaOCJIBbHBIX I/IBILGJ'II/Iﬁ C Y4€TOM HX THUIIAd HCIIOJIHCHUA

npejcTaBiieHHas B Tabnuie 4.

Taoaunna 4

IIpeumyniecTBeHHbIE 00J1ACTH PUMEHEHH ST Ka0eJIbHBIX M3/1eJIHi C

YY€TOM UX THIIA HCITOJTHCHUSA

Kiracc
Tun ncnoaHeHus .
TIOXKapHOH [IpenmymecTBeHHas 001aCTh NPUMEHESHHUS
KaOeJIbHOTO M3/1eNns
OIIACHOCTH
be3 o6o3HaueHns 01.8.2.54 J1st oIMHOYHOM MPOKJIAJKK B KaOEJILHBIX COOPY)KEHHSIX U MTPOM3BOACTBEHHBIX
MOMEIIeHUsIX. [ pynoBas mpoknaaka pa3pemaeTcst TOJIbKO B HapyKHBIX
9JIEKTPOYCTAaHOBKAaX M MPOU3BOJICTBEHHBIX IIOMEIICHHX, TJIe BO3MOXKHO JIUIITh
MIEPUOMYECKOE TIPUCYTCTBHE 00CTYKUBAIOLIETO TIEPCOHAIA, ITPU STOM
HEoOXOIMMO IIPUMEHSTH TACCUBHYIO OTHE3AIIUTY
Hr(A F/R) [11a.8.2.5.4 | dns mpokiaaky, ¢ y4eToM oObeMa roproueii Harpy3KkH Kabese, B OTKPBITBIX
Hr(A) 11168254 |KaOEIbHBIX COOPYKEHUAX (CTAKA/AX, TANEPEAX) HAPYIKHBIX IIEKTPOYCTAHOBOK
Hr(B) [12.8.2.5.4
Hr(C) [13.8.2.5.4
Hr(D) [14.8.2.5.4
Hr(A F/R)-LS IM1a.8.2.2.2  |Jlns mpoKIamku, ¢ yaeToM o0beMa roproueil Harpy3ku Kabeseid, BO BHyTPEHHUX
Hr(A)-LS [116.8.2.2.2 |?VEKTPOYCTAHOBKAX, & TAKXKE B 3/[aHUAX, COOPYIKEHUSX M 3aKPHITHIX KaOETbHBIX
ur(B)-LS [2.8.2202  |COOPYHEHIDX
Hr(C)-LS 113.8.2.2.2
Hr(D)-LS [14.8.2.2.2
Hr(A F/R)-HF IMla.8.1.2.1 st mpokmanky, ¢ ydeToM o0beMa roproueii Harpy3ku kadesnel, Bo BHyTPEHHHX
ur(A)-HF [116.8.1.2.1 |27MEKTPOyCTaHOBKAX, a TAKKE B 3aHHAX U COOPYKEHUAX C MACCOBBIM
ur(B)-HF M.8.12.1 npeOBIBaHUEM JIFOJIEH, B TOM YHCIIE B MHOTO(YHKIMOHAIBHBIX BEICOTHBIX
D 3/IaHMSAX U 3/IaHNAX-KOMIUIEKCAax
ur(C)-HF [13.8.1.2.1
ur(D)-HF 114.8.1.2.1
Hr(A F/R)-FRLS MMla.7.2.2.2 | Ans MpOKJIAAKH, C yIeTOM 00beMa roproueii Harpy3KkH kabesel, B cucteMax
ur(A)-FRLS [116.7.2.2.2 |TPOTHBOIOXAPHOH 3AIIHTEI, & TAKKE JIPYTHX CHCTEMAaX, KOTOPHIE JOTIKHEI
ur(B)-FRLS M.7222 COXpaHATH pabOTOCTIOCOOHOCTD B yCIOBHUSAX MOXKapa
Hr(C)-FRLS [13.7.2.2.2
ur(D)-FRLS 114.7.2.2.2
Hr(A F/R)- FRHF IMla.7.1.2.1
Hr(A)-FRHF I116.7.1.2.1
Hr(B)-FRHF I12.7.1.2.1
Hr(C)-FRHF [13.7.1.2.1
ur(D)-FRHF 4.7.1.2.1
Hr(A F/R)-LSLTx IMa.8.2.1.2 | last npokiaiky, ¢ y4eToM o0beMa roproyeil Harpy3ku kaoenei, B 31aH1IX
Hr(A)-LSLTX [116.8.2.12 |AETCKUX MOLIKOIBHBIX U 00Pa30BATENbHBIX YUPEKACHUH,
ur(B)-LSLTX 28212 CIELaIM3UPOBAHHBIX OMax MPECTapeibIX U HHBAINAOB, OOJILHULIAX, B
D CHAJBHBIX KOPITycax 00pa3oBaTeNIbHBIX YUPEXKASHUH HHTEPHATHOTO THIIA U
Hr(C)-LSLTX [13.8.2.1.2 JIETCKHX YUPesKICHHiA
ur(D) LSLTx 114.8.2.1.2
Hr(A F/R)-HFLTX IMa.8.1.1.1
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Knacc
Tun ncnonHeHus .
MOXKapPHOM [IpeumyiecTBeHHas 001aCTh NPUMEHEHUS
KabeJIbHOTO U3/eNus
OIACHOCTH
Hr(A)-HFLTX I116.8.1.1.1
Hr(B)-HFLTX I12.8.1.1.1
Hr(C)-HFLTX 3.8.1.1.1
Hr(D)-HFLTX [14.8.1.1.1
Hr(A F/R)-FRLSLTx |I11a.7.2.1.2 | Jlng npoknanky, ¢ yaeToM o0beMa roprodeil Harpy3ku kabeneii, B cucremax
Hr(A)-FRLSLTX [116.7.2.1.2 | mpOTHBOIOXAPHOM 3aIUTHI, @ TAK)KE B JPYTHX CUCTEMaX, KOTOPBIE JOJKHEI
Hr(B)-FRLSLTX 12.7.2.1.2 COXpaHATH pabOTOCTIOCOOHOCTH B YCIOBUAX MOXKapa, B 3MaHISX JIETCKUX
Hr(C)-FRLSLTX 113.7.2.1.2 JIOITKOJTFHBIX 00pa30BaTEBFHBIX YUPEKACHUH, CIICIIHATH3UPOBAHHBIX JJOMaX
ur(D)-FRLSLTX 4.7.2.1.2 IIPeCTapesbX ¥ HHBAINIOB, OONBHHUNAX, CITAIBHBIX KOPITycaX 00pa30oBaTeIbHBIX
HF(A F/R)-FRHFLTX IM1a.7.1.1.1 y‘lpe)KZ[eHI/Iﬁ HWHTEPHATHOI'O THUIIA U AETCKUX yqpemz[eHI/Iﬁ
Hr(A)-FRHFLTX I116.7.1.1.1
Hr(B)-FRHFLTX I12.7.1.1.1
Hr(C)-FRHFLTX I13.7.1.1.1
Hr(D)-FRHFLTX 4.7.1.1.1

Ha »1exTpoycTaHOBKM M 3JIEKTPUYECKHE IEMH JKWIbIX M OOIIECTBEHHBIX
3JaHUl B TOPOJAX M CEJIbCKUX HACEJIEHHBIX IMYHKTaX HOMHUHAJIBHBIM HAIPSKEHUEM
no 1000 B Cll
256.1325800.2016,

B COOTBCTCTBHHU C KOTOPBIM:

NEPEMEHHOI0  TOKa  pacHpoCTPaHSIOTCS  TpeOOBaHUs

- BHYTPEHHUE 3JIEKTPUYECKUE CETH JOJIKHBI ObITh HE PacIpOCTPaHSIONIMMU
TOPEHHE U BBITIOJHATHCS KaOeIsIMM M TMPOBOJAMHU C JKWIAMH W3 MEIU WIH
AIFOMUHUEBBIX cIu1aBoB Mapok 8030 u 8176, mmHONPOBOJaMH ¢ MEIHBIMHA IIMHAMU
B cootBercTBUM ¢ TpeboBanusimu [1YD, TOCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takke TpeOOBaHUSIMH DJIEKTPO- M TIOKAPHOM
0e30ITaCHOCTH;

- CEUYEHHUS TOKOMPOBOJSIINX MEIHBIX KU U XKW U3 AIFOMUHHEBBIX CILJIaBOB

Mapok 8030 u 8176 noyKHBI OBITH HE MEHEE YKa3aHHBIX B TA0IULE O;

Tabauna 5
CeueHusi TOKONPOBOASIIIIUX METHBIX KUJI U KHJI U3 ATIOMUHHMEBBIX CIJIABOB
mapok 8030 u 8176

Hanmensbliee ceueHne TOKOMPOBOSALLNX KU
kabenel 1 IPOBOJIOB, MM

HaumenoBanue nuHun

METHBIMH KHJIAMH U3 ATFOMUHUEBBIX
KUJIaMu criaBoB Mapok 8030 u 8176
JluHUM TpyIMOBBIX CeTel OCBEIICHUS 1,5 25
JluHUM TpyNMOBBIX ceTel PO3ETOK 2,5 4,0
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JIuHuM OT 3TaXKHBIX 10 KBAPTUPHBIX 2,5 4.0
IIUTKOB M K PACYETHOMY CUCTUHKY

Jluauu pacnpenenuTeIbHON ceTh 4.0 6,0
(CTOSIKM) AJIs NUTaHMSI KBAPTUP

- TIPY COEIMHEHUU MPOBOJIHUKOB C KAJIAMH W3 AJIFOMUHUEBBIX CIIJIABOB MapoOK
8030 m 8176 ¢ »HAEKTPOYCTAaHOBOYHBIMM W3JCIWSIMH, armaparaMd 3alluThl |
CYETYMKAMHU PEKOMEHJYETCS MCIHOJIb30BaTh COEJAUHUTEIBHBIE YCTPOWCTBA B
cootBercTBUM ¢ TpeboBanusmu 'OCT 31604 nns koMMyTanuu NpPOBOAHUKOB U3
AJTFIOMUHUEBBIX CIUIABOB C KOHTAKTAMH JIJIsi POBOJHUKOB U3 MEJIH.

st obecrnieueHus HaJIe)KHOCTHU KOHTaKTHBIX COCIMHEHU N B
pacrpeneauTeNbHbIX KOpoOKax clenyer OCYILIECTBIISITh COEIMHEHUE
TOKOTIIPOBOASIIMX KW U3 CIulaBoB amoMuHusi Mapok 8030 u 8176 mpu mnomolinu
BUHTOB WJIH AJIFIOMUHHUEBBIX TUJIb3, METOJIOM OIPECCOBKHU WJIM UCIOJIB30BATH CBAPKY.

[Ipu MoHTake OTBETBIISIEMBIX Kabeliel C KuUJlaMHU U3 aTFOMHUHUEBBIX CILIABOB
Mapok 8030 u 8176 HOIKHBI IPUMEHATHCS CKUMBI C OUMHKOBAaHHBIMHA KOHTaKTAMM.

[Ipy BBIOJIHEHUU COEIWHEHHUN B AJIEKTPOMPOBOJAKAX C TOKOMPOBOISIIUMHU
KUJaMH W3 CIulaBoB  amoomuHua  Mapok 8030 w8176, ecim  Tun
AIEKTPOYCTAHOBOYHBIX U3JIEJIUNA COJAEPKUT MEIHBIE WM JIATYHHbIE KOHTAKTHI, JJIA
obOecrieueHrss CTaOMIBHOCTH KOHTAKTHOTO COCIWHEHUS CIEAyeT MPUMEHSTH
AIIEKTPOIPOBOISIIIINE CMA3KHU.

Menp uMeeT Jydlnyl0 TPOBOJUMOCTb, MO CPaBHEHUIO C QJIIOMUHHUEM, YTO
obecrieurBaeT MNPy MEHbBIIIEM CEYECHUU OOJIBITYI0 MAaKCUMAJIbLHYIO TOKOBYIO Harpys3Ky.

MenHbplii TPOBOJHUK MEHBIIIE TOJABEPracTCss OKHUCICHUIO M CIOCOOEH J0JIroe
BpEMsI COXPaHSATh KAayeCTBO KOHTAKTOB MpPHU COECAWMHEHUU B PaACHPEACIUTEIbHBIX
KOpOoOKax U APYyrux npuoopax.

B okunmbiX ® OOIIECTBEHHBIX 3MaHUSIX C TNPUMCHEHHEM JICPEBSIHHBIX
kKoHCTpykuuil B coorBerctBue ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHUE JICKTPUUECKUE CETH JOJDKHBI ObITh HE PACIIPOCTPAHSIONIUMHI TOPEHUE U
BBITIOTHATHCS KabenssmMu 1 npoBojiamu ¢ MeaubiMu sxunamu B [OCT 31565, TOCT P
50571.5.52, CIT1 76.13330.

CIT 256.1325800.2016 nmomyckaeT mNpUMEHEHHE KaOENbHBIX W3AEITUN C
TOKOMPOBOSIIIMMU ~ KUJAMU U3 aJIOMUHUEBBIX CIUIaBOB JUIsl  OpraHu3aluu

BHYTPCHHUX CeTeﬁ, HO HAaKJIaAbIBACT HA MX MOHTAX JOIIOJHUTCIIbHBIC OIrpaHUYCHHA.
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Jlist obecrniedeHus] HAJIEKHOCTH SJIEKTPONPOBOAOK B 3AAHUSX, BBITTOJIHIEMBIX
MPOBOJIAMHU U KaOeJIsIMU C TOKOTPOBOISIIMMHE JKUJIAMU W3 CIJIABOB aFOMHUHHUS, TIPU
MOHT@)XE JIOJDKHBI ~ HCIIOJNB30BATHCA JIMOO  DIIEKTPOYCTAHOBOYHBIC — HM3JCIHS,
KOHTaKTHBIE TPYIIBI KOTOPHIX MMEIOT CHEIUATbHBIC MOKPHITHS, 00SCIICUNBAOIINE
CTaOMJIBHOCTh ~ KOHTAKTHOTO COCAMHCHUS KaK C MEAHBIMH, TaK W C
TOKOTIPOBOSIIIUMU >KHJIAMU U3 CIUIABOB aJIOMUHHUSI, YTO JOJDKHO OBITH OTPaXEHO B
MapkupoBke (Hampumep, Cu/Al) mubo 1pu UCTIOIB30BAHUN CEPUIHO BHIITYCKAEMBIX B
CTpaHE€ YCTAHOBOYHBIX W3JCIUA  JIOJDKHBI TPUMEHSTHCA  JOTOJHUTEIbHBIC
TEXHUYECKUE CPEJICTBA, 00ECTICUNBAIOIITNE CTAOMILHOCTh KOHTAKTHBIX COSTMHEHUH.

I[Ipy  KOpPOTKOM  3aMBIKAaHMM  MEIHBIE  JKWJIbl  SBISIFOTCA  OoJiee
M0’Kapo0e30MacHBIMHA, YE€M JKHJIBI M3 QTIOMHHHEBBIX CIUTABOB 32 CYET MECHBIICH
3KWATATEIPHOW CIIOCOOHOCTH YAaCTHII MEIU [0 CPAaBHCHHIO C 3a)KUTaTCIIbHOU
CIIOCOOHOCTBIO YaCTHI] ATTFOMUHHUSI.

C Touku 3peHHs MOKAPHOW OE30MaCHOCTH, MPEIMOYTUTEIBLHBIM SBIISCTCS
IpUMEHEHUE KaOeIbHBIX U3JICTUI C METHBIMU TOKOTIPOBOISIITUMU SKIIIAMH.

Ha noxxapHyto 6€3011acHOCTb 3JIEKTPONPOBOJIKH BIMSIET MPABUIBHOCTH BEIOOpA
CEYCHMS TOKOIPOBOSAIINX KM Kabenei. HeBepHbIN BEIOOP ceueHUs Kabels MOXKET
MIPUBECTH K €ro TEPErpeBy, OIUIABJICHUIO W30JISAIMA M €€ BOCIUIAMEHEHUIO WIH K
KOPOTKOMY 3aMBIKAHHIO C TIOCIIEYIOIINM BO3TOPaHUEM.

OCHOBHBIM TapaMeTPOM, KOTOPBIH HEOOXOJUMO YYHUTHIBATH MPHU pacyeTe
ceueHHWs KaOenms SBISETCA JJIATEIBHO JOMyCTUMas TOKOBas Harpyska, T.e.
MaKCHMaJIbHAs BEIMYMHA TOKA, KOTOPYIO Kabellb MOKET MPOMyCKaTh 0e3 eperpesa B
TEUCHUE ITUTEITHHOTO BPEMCHH.

PacueTHpic  SneKTpUYECKHE  HArpy3Kd JUISL  Pa3IMUHBIX  JKWJIBIX U
001IIeCTBEHHBIX 37JaHNi npejicTaBiieHsl B pa3zaene 7 CIT256.1325800.2016.

JIyist ipoBeIeHHsI CaMOCTOSITENIBHOTO pacueTa CeueHUs Kalens Mo TOKYy st
YaCTHOTO JIoMa (KBapTUPHI) HEOOXOAUMO BHITIOIHUTD CIAEAYIOIINE JECHCTBUS

- OMpENEIUTh CYMMapHYK MOIIHOCTh BCEX OJIEKTPONPHUOOPOB, KOTOPHIC
OJTHOBPEMEHHO MOTYT OBITh BKIIFOUCHBI B CETh,

- paccuuTaTh CWIy TOKa, KOTopas OyJeT MNpoTeKaTh [0 Kalenar mpH
BKJIFOUEHHUH JIAHHBIX 3JIEKTPONPUOOPOB;

- 110 TabJIuIIe OMpeIeTUTh HAanboJIee MOIX0IAIIee CEUCHUE KaOes.
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CymMmapHasi MOITHOCTh 3JiekTporpubopoB (P, BT) BerumciseTcs kak cymma
MOIIIHOCTEN OTAENBbHBIX TPHUOOPOB, KOTOPHIE MOTYT OBITH BKIIOYEHBI OJTHOBPEMEHHO.
JlaHHBIE O MOIIMHOCTH KaXJOTO DJJIEKTPUUYECKOTO NpHOOpa YKa3bIBAIOTCS B €ro

[acIopTe, PyKOBOACTBE 10 3KCIUTyaTAllUU U T.II.

Pacuer cunbr Toka (I, A) mporekaromero mno KaOea MPOBOIAUTCS IO

dbopmynam:

U1t oqHOo(azHoM cetn Hanpsbkennem U =220 B
T
U-cos@

it Tpexdasznoit cetu Hanpsbkenuem U = 380 B
B

- R
«ff:U-cosgo

JUIs1 OBITOBBIX AJIEKTPOIPHOOPOB COSp = 1.

K, — xoadduinmenT ogHOBPEeMEHHOCTH, T.€. Kakas 4acTh MPUOOPOB MOXKET
OBITH BKJIFOUE€HA OJTHOBPEMEHHO.

JIJIsl TIOBBITIICHUS TIOKapHOW OE€301MaCHOCTH, B pacyeTe JUIs YacTHOTO JioMa
(KBapTUPBI) MOXKHO TMPEAINOJIOKUTh, YTO B CETh OJIHOBPEMEHHO MOTYT OBITh
BKJIFOUEHBI BCE AEKTPUUECKUE MPUOOPHI U MPUHAITH K03 dunuent K, = 1.

3Has BENWYMHY TOKA, CEYCHHWE TMPOBOJA HaxomsaT 1o Tabmuie 6.
Ecnm okaxeTcst 9To pacyeTHOE M TaOIMYHOE 3HAYCHHUS TOKOB HE COBIAJIAIOT, TO B
ATOM CiIydae BBIOMpAOT OipKaiiiiee OoJbIliee 3HAUCHUE CEUSHUS] TOKOMPOBOISIICH

KB KaOes.

Tadonuua 6
Br10op cevyeHus1 NpoBoaa MO BeJIUYMHE TOKA
Ceueniie Mennble KUITBI TPOBOJIOB U Kabenei
TOKOIIPOBOISAIIEN Hanpsixenne, 220 B Hanpsixenne, 380 B
KHTBI, MM’ TOK, A MOIIHOCTB, KBT TOK, A MOUIHOCTB, KBT
1,5 19 4,1 16 10,5
2,5 27 5,9 25 16,5
4 38 8,3 30 19,8
6 46 10,1 40 26,4
10 70 15,4 50 33,0
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Ceuenne MenHble KUITbI MPOBOAOB U Kabeei
TOKOIPOBOSALIEH Hanpsixenue, 220 B Hanpsixenune, 380 B
KHJIB, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTb, KBT

16 85 18,7 75 49,5
25 115 25,3 90 59,4
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 47,3 180 118,8
95 260 57,2 220 145,2
120 300 66,0 260 171,6
2,5 20 4,4 19 12,5

4 28 6,1 23 151

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

Ecnu B ngome uMEIOTCS MOUIHBIE 3JIEKTPONPUOOPHI, HArpy3ka KOTOPBIX
cocraBisier Oosnee 1,5 kBT, mns uxX NOAKIIOYEHUST PEKOMEHIYETCS HCIOIb30BaTh
OTJIETbHYIO JIMHHUIO.

YacTo mpuxoaurtcs peniate 00paTHYIO 3aja4y, Korja Jjis U3B€CTHOTO CEUCHHMS
MPOBOJHUKA, TIPOJOKEHHOTO B JIOME WIM KBapTHpe, HEOOXOIUMO HaWTH
MaKCHUMaJIbHO JOMYyCTUMYIO Harpy3ky. B aTom cimydae, mo Tabmmmam ajisi JaHHOTO
CEUYEHHUS TOKOMPOBOJAIICH KUJIbl KaOeds HaXOoJUM MaKCUMaJbHO JIOMYCTUMYIO
Harpy3ky. 3aTeM 3Has MOIIHOCTH 3JIEKTPUUYECKUX MPUOOPOB, OMpPEaeIsieM, Kakue 13
HUX MOTYT OBITh OJTHOBPEMEHHO BKJIFOUEHBI B CETh.

Cnenyer MOMHHTb, YTO MAaKCHUMAaJbHBIN JOMYCTHUMBIM TOK JJIsl CTaHIAPTHBIX
OBITOBBIX 3JICKTPOYCTAHOBOUHBIX H3JIETUN (BBIKJIIOYATENIH, PO3ETKU) paBeH 16 A.
[TorToMy BKJIIOYATH B OJHY PO3€TKY WM MOJKIIOYATh K OJHOMY BBIKIIOUATEIIO

Harpy3ky 6osiee 16 A, 4to 1151 oqHO(A3HOM CETH COOTBETCTBYET 3,5 KBT Hemnb3sl.
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3.3. HeicrBus npu o0HapyKEHUH aBapuiiHOIO pexuMa
B JIEKTPOOOOPY10BAHUY

ABapuiHBIN peXUM PaOOThI IKCIUTYaTUPYEMOTO JIEKTPOOOOPYIOBAHUS MOKET
IIPOSIBJIATHCS B BHJIC CPAOOTKHM amnmapaToB AJICKTPUUSCKON 3alTUThI CETH, N3MEHEHUS
I[BETa TEPMOHWHIUKATOPOB, OOHAPY>KCHHMsI 30H aHOMAJIBLHOTO HarpeBa JJICMECHTOB
ANEKTPOOOOPYIOBaHUS TPU TEIUIOBU3MOHHOM JMArHOCTUKE, CpaOOTKU JaTUYHUKOB
TepMmocucteM. Kpome Toro, 00 aBapuifHOM pexumMe padoThl IEKTPOIPUOOpa MOXKET
TOBOPUTH TIOSIBJICHHE HA €r0 MOBEPXHOCTH, ITHYpPE M BHWJIKH IMHUTAHHS OIUIABICHUM,
nedopManuy KOpiyca, BOSHUKHOBEHHH TIPpH pab0Te HEXapaKTEpHOTO ITyMa U 3araxa
IUIABAIICHUCS U30ISIIHH.

[Tpu3Haky aBapuitHOTO peKUMa pabOTHI ANEKTPOOOOPYIOBAHUS U IEUCTBUS TIPU

UX 0OHAPYKEHUU TIPEICTABIICHHI B TabmuUIIe 7.
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Taoauna 7

IIpu3Haku aBapuiiHOr0 pexxuMa padoThl JIEKTPOOOOPYAOBAHMS M 1eiiCTBHA NPU UX O0HAPYKEHHH

IIpu3Hak aBapMiHOIO peKUMa

Bo3mo:kHas NpUu4YvuHa

PeKOMeH)IyeMLIe JeHCTBHUA

CpaboTtas aBTOMaTHYECKHUI BBIKJITFOYATEIb

KopoTkoe 3aMblkaHue€ B LIENH.
Ileperpy3ska B nenu.

Cpabotaiio YCTPOUCTBO 3alIUTHl | YTeuKa TOKa.

mudepeHIaIbHOTO TOKA

Cpaboramo  ycTpoiicTBO  3amuThl  OT | JlyroBoit

JYTOBOTO MPOOOST (UCKPEHHSI) npoOoi(mocne10BaTeNbHBIN,
napajuleNbHBIA, Ha 3€MIII0) WU
HCKpEHHUE.

Cpaborano  yctpoiictBo  3amuThl  OT | [lepenaasl Hanps>KeHUS

MepeHaIpPsHKeHUS

Oram 1.
- YCTAaHOBUTh KaKO# THII armapara 3aluThl cpaboTal (aBTOMAaTHYCCKHIA
BBIKJIIOYATENb, YCTPOMCTBO  3amuThl  auddepeHnuaipHoro  TOKa,

YCTPOMCTBO 3alllUThl OT IEPEHANpPSDIKEHUs, YCTPOWCTBO 3allUTBl OT
OyroBoro mpo0osi (MCKpeHHs)) WM IO KaKoMy KaHaly IPOU30LLUIO0
cpabaTbIBaHUE, €CIM NpUOOpP KOMOMHUPOBAHHBIH, T.€. 00bEIUHSAET B cede
JIBa U 00Jiee THIIA 3alUThI;

- YCTaHOBUTH OOCTOSITENBCTBA MPH KOTOPBHIX MPOU3OLUIO OTKIIOYEHHUE.
Uto mpoumsonuio mpen OTKIOYeHHEM (TIOAKITIOYCHHE WM OTKIIOUEHHE
noTpeOuTeNs, MEpLAHNe CBETa, aHOMaJIbHasi paboTa 3JIEKTPONPUOOPOB U
1.11.)? Kakue Harpy3ku ObLIM TOAKIIOYEHBI U Obuth B pabdote? Korma u
CKOJIBKO pa3 cpabaThIBaJIM aIMapaThl 3alUThI?

- TMPOBECTH BU3YAIbHBIII OCMOTP 3JIEKTPOOOOpYyAOBaHUS (LIHYPHI
NIUTaHUs,  PO3ETKH,  BBIKJIIOYATENM,  KOHTAKTHBIE  COEIMHEHUS,
COEIMHUTENIbHbIE KOPOOKH, JJIEKTPONpUOOpHI) HA HAJIWYHE BUIUMBIX
MOBPEXKACHUN (M3MEHEHHE LBETa WM OIUIABJICHUE W30JIALUH, CIEIbI
TEPMHUYECKOIO BO3JIEHCTBUS B pe3ysbTare KOPOTKOIO 3aMbIKAaHUS,
UCKpEHMUS, IEPETPY30K);

- €Clli IpU BU3YaJbHOM OCMOTpE OOHApyXEHbl IOBPEXKICHUSA, TO

HGOGXOI[I/IMO MMPUCTYIIUTH K YCTpaHCHHUIO MMpUIUH BBIABIICHHBIX
MTOBPEXKICHUI u PEMOHTY (3ameHe) MTOBPEKACHHOTO
3JIEKTPOOOOPYTOBAHHUS;

- ©CIIM NPH BU3YAIILHOM OCMOTpE IOBPEKICHUS HE OOHApYy>KEHBI, TO
HE00XO0IMMO MPEUTH K dTamy 2.

Oran 2.

[MpoBeputs HaIEKAILYIO PA0OTY anmapaTa 3aIlnuThl.

- JUIS YCTPOMCTBA 3alIUTHl OT NEPEHANPSDKCHUS W3MEPHUTh 3HAUCHUE
HaNpsDKEHHsl THTANEei cetd. Eciin 3HaYeHHE MUTAIONIEr0 HANPSKCHUS
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IIpu3sHak aBapMUHOIO pe:KUMa

Bo3MoskHas npuynHa

Pexomenayemble neiicTBUSA

CeTH BBIXOAMT 32 JIMANa30H YCTAaBKHU ammapaTa (HMKe HIKHEro mpejaesa
WIN BBIIIE BEpXHET0), TO mpobieMa B cetn. Eciy 3HaueHHE MUTAIOMIETO
HANpSOKCHUSI CEeTH JISKUT B JIMANa30HE YCTAaBKH, TO almapaT 3alldThbl
HEHCIPABEH U €ro He00X0IMMO 3aMEHUTB;

- 7S yCTpoiCTBa 3amuThl AU(PepeHIINaTbHOTO TOKa B COOTBETCTBUH
co cranmapramu [7, 8] B KOHCTPYKIHH JOJDKHO OBITH HMPELyCMOTPEHO
TECTOBOE YCTPOMCTBO (KHONKA), KOTOpOoe O0OeCHeumBacT MpPOBEPKY
paboTocnocoOHOCTH ammapara. Taxxe MOXHO MIPOBEPHUTH
paboTOCIOCOOHOCTh YCTPOHCTBA € TOMOIIBIO TNPHOOPOB MPOBEPKH U
U3MEpPEeHHsI TapaMeTpOB YCTPOMCTB 3alIUTHOrO OTKIoYeHus. Ecmm
anmapar 3alluThl HEUCTIPaBeH, €ro HeOOXOIMMO 3aMEHHUTH.

- JUId  yCTpoiicTBa 3alIUTBl OT JYyrOBOro Tpo0Osi MPOBEPHTH
paboTOCTIOCOOHOCTh ammapaTa B COOTBETCTBHHM C HHCTPYKIHUEH 3aBoja-
u3rotoBuTeNA. Hampumep, ¢ TOMOIIBIO TECTOBOTO YCTPOMCTBA, BXOISIIETO
B KOMIUIEKT IMOCTaBKHM NMpHOOpa, MpU MOMOIIM TECTOBOW KHONKH U T.II.
Ecnu anmapart 3amuTel HencnpaBeH, ero He0OX0ANMO 3aMEHUTb.

- 711 aBTOMATHYECKOTO BBIKITIOUATENISI MTPOBEPUTH PabOTOCTIOCOOHOCTD
MeXaHHM3Ma paclerieHns. B3BecTn aBTOMaTHUECKHI BBIKITIOYATETb PYyKOH
U TOCNie OTKIIOYUTH ero. lIpu OTKIIOUeHHH JOIDKEH OBITh CIIbIIIEH
XapaKTEPHBIN IIEITIOK.

Ecnu anmmapaThl 3J€KTPUYECKOH 3allUThl UCHPABHBL, TO HEOOXOAMMO
MepenTH K rTamy 3.

Oran 3.

[TpoBepka MpUCOCAMHEHHBIX HATPY30K (IIEKTPOIIPHOOPOB).

- TPHUCOCTUHATH K DIEKTPUYECKOW IEMU IOOYePeaHO 110 OJHOU
Harpy3ke, KOHTPOJIUPYs cpadaThIBaHUs allIapaToB 3aIlIUTHI;

- NpU BBIABJICHUM HArpy3KH, BBI3BIBAIOIICH cpabaThIBaHUE arapara
3aIIUTHI, BEIBECTH HArpy3Ky W3 SKCIUTyaTalliH.

PesynbraTel IpOBEpKH, a TaKKe BCE MPOBENECHHBIE MPOQPHIAKTHIECKUE
Y PEMOHTHBIE pabOThI JOJKHBI OBITH 3a()MKCHPOBAHBI B XKypHAJIE.
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IIpu3sHak aBapMUHOIO pe:KUMa

Bo3MoskHas npuynHa

Pexomenayemble neiicTBUSA

TepMOI/IHI[I/IKaTOp HU3MCHUII IBECT

ITeperpy3ka nemnu.
II;moxo¥ KOHTAKT.

- BeiBecTH 351eKTpoo0OpyI0BaHNE U3 SKCIUTYaTallly;

- YCTaHOBUTH OOCTOSITENILCTBA, MPU KOTOPBIX MPOMU3OILIET IMeperpes
(kaxue Harpy3Ku OBUIM MOAKIIIOYECHBI M ObLTH B paboTe, IpU BO3MOXKHOCTH
U3MEPUTH MPOTEKAIOIINHI TOK C LIETBIO BBISBICHHUS IEPETPY3KH).

- MPOBECTH BHU3YaJbHBI OCMOTpP 3JEKTPOOOOpPYHOBaHMS, HA KOTOPBIHA
HAaHECEH TEPMOMHIMKATOP HA HAJIM4YME€ BUIUMBIX I[OBPEKICHUN
(U3MEHEeHMe IBe€Ta WIM OIUIaBICHME H30JILUHU, CJIEAbl TEPMHUUYECKOTO
BO3JICUCTBUSL B  pe3yjbpTaTe€ KOPOTKOrO  3aMbIKaHHUS, HCKPEHUs,
MEPETrPYy30K);

- €CIM TpU BU3YAIBHOM OCMOTpPE OOHApYKEHbI MOBPEKIACHUS, TO
HEOOXOJUMO MPUCTYNUTb K YCTPAHEHUIO IPUYUH  BBISBICHHBIX
MOBPEXKICHUI u PEMOHTY (3ameHe) MTOBPEXKAECHHOTO
AIEKTPOOOOPYAOBAHUS;

- €Clli TMpH BU3YAJIbHOM OCMOTpE TMOBPEXKIEHUS HE OOHApPYKEHBI —
MPOBECTH OIIEHKY €ro COCTOSHHS M BBIIOJHUTH TNPO(PUIAKTHUECKUE
padoTHI;

- YJIAJUTh CTapblid TEPMOUHIUKATOP U HAHECTH HOBBII.

B xypnane ykazarb gary oOOHapyXeHHs IeperpeBa, MPHYHHY,
NpOBE/ICHHBIE PAa0OTHI (PEMOHT, 3aMeHa, MPOQPUIAKTHYECKHE DPAaOOTHI),
JaTy HAHECEHUs HOBOIO TEPMOWHIMKATOpPA, COCTOSHUE HOBOIO
TEPMOUHIMKATOpa (1IBET, TPaAyHpOBKa U.T.I1.).

[TomyuyeH cursan moKapHOW ONACHOCTH OT
TEPMOCHCTEMBI

ITeperpy3ka.
II;moxoi KOHTaKT.

B ciydae nony4eHust curHaina o eperpeBe:

- YCTaHOBHTH MECTO, TJI¢ MPOU3OIILIO CpadaThIBAaHKUE JTaTYHKA;

- 3adukcUpoBaTH B IKypHAJIE BpEeMs, MECTO H HAMMCHOBAaHUE
3JIEKTPOOOOPYIOBaHMUS, HA KOTOPOM MPOU3OIILIO CpadaThIBAHKE;

- TPOU3BECTH OCMOTP OOOPYIOBaHHS, IO TPHYUHE KOTOPOTO
MIPOU30IILIO cpabaThIBAHUE CUCTEMBI;

- 10 pe3yjbTaTaM OCMOTpa, B CJy4dac BLIABIICHHA HCHUCIIPABHOCTH,
NPOBECTH  PEMOHT, TEXHMYECKOE  OOCIY)KMBAaHHE WM  3aMCHY
AIEKTPOOOOPYAOBAHUS;
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IIpu3sHak aBapMUHOIO pe:KUMa

Bo3MoskHas npuynHa

Pexomenayemble neiicTBUSA

- IPU HEOOXOAMMOCTH 3aMEHUTH JATYMK C COOTBETCTBYIOIICH OTMETKON
B XKypHaJle.

IIpu [IPOBEICHUH TEIJIOBU3MOHHOMN
JUarHOCTUKM  OOHAapy>KeH  aHOMaJbHBIN
HarpeB 3JIEMEHTa IEKTPo00Opy10BaHUS

Ileperpyska.
II;ToxoM KOHTAKT.

[Ipu  oOHapyxeHWH  aBapuUHHOTO  MOKAPOOMACHOTO
AJIEKTPOOOOpPYAOBAaHNE  HEOOXOIUMO  HEMEJICHHO
AKCIUTyaTalliu U IPOBECTU PEMOHTHBIC PaOOTHI.

[Tocne ycrtpaneHus HEWCHPABHOCTEH, MPUBEIIINX K BO3HHUKHOBEHHUIO
nedekra, pPEKOMEHIYeTCs IMPOBECTH IOBTOPHOE  TEIJIOBH3MOHHOE
00caeI0BaHre TaHHOIO 00BEKTA.

Pe3ynbrarhl NOBTOPHOM JUArHOCTUKHU 3aHECTH B IPOTOKOJ C YKAa3aHUEM
MPOBEACHHBIX PEMOHTHO-TIPO(DHIIAKTHIECKUX padoT.

Pexomennayercs MPOBOJIUTH BHETJIAHOBYIO TEMJIOBU3HOHHYIO
JTUATHOCTUKY OTIEIBHBIX JJIEMEHTOB JJICKTPOOOOPYJAOBAHHS  TIOCIIE
Ka)XJIOTO UX PEMOHTA WJIM 3aMEHBI.

Pe3ynpTarhl BHEIUIAHOBOW JWArHOCTUKW 3aHOCATCS B TPOTOKOJ C
yKa3aHUeM MPUYUHBI 00CTIeT0BaHUS.

nedekra
BBIBCCTHU nu3

IIpu paborte snekTpuueckoro mpudopa
Ha0JII0/1aeTCsl HE XapaKTEepHBIN LIyM, 3amax
IUIABSIIENCS N30SI,

Ilepenaapl HaNIpsKEHUS.
Hapymienne
JKCILTyaTallUu.
HewncnpaBHocTh
3NIeKTponpudopa

MPaBUII

OTKITIOYHTH AIEKTPONPUOOP OT CETH.

OcMoTpeTh TIpUOOpP HAa HANWYKME HEUCIPABHOCTEH (OIUIaBICEHHWE WIH
MOBPEKIACHUE H3OJSIIUKM MUTAIONIETO IIHypa, Aedopmamus Kopmyca u
T.J.).

[Ipu oOHapykeHNN HEMCTIPABHOCTH BBIBECTH MPUOOP U3 IKCILTyaTAIHH.

[TpousBecTy peMOHT WJIM 3aMEHY Npubdopa.
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3akiaoueHue

J1J1s TIOBBITIIEHUST YPOBHS MOYXKAPHOU 0€301MaCHOCTH 00BEKTOB JKUIIOTO CEKTOPA U
OOIIECTBEHHBIX 3/IaHW HEOOXOJMMO TMPOBEICHHE MEPOINPHUATHNA IO MPOQPUITAKTHKE
MOKapOB OT BJEKTPOOOOpPYAOBaHMUS, B TOM UHCIE HA OCHOBE COBPEMEHHBIX
BO3MOXXHOCTEH BEJACHUS MOHHUTOPHUHTA COCTOSHHUS TOKApHOW 0€30MacHOCTH,
IKCILTyaTHPYEMOTO JIEKTPOOOOPYI0OBAHUS.

K HUM OTHOCHTCS CHCTEMaTHYECKHA MOHHTOPHHT TOKapHOW OE30MacHOCTH
AKCILTyaTUPYEMOTO 3JICKTPOOOOPYIOBAHUS JKWIBIX M OOIIECTBEHHBIX 3JaHUUA C
NPUMEHEHUEM COBPEMEHHBIX TEXHMUYECKHX CPEACTB, & MMEHHO TeIJIOBU3UOHHAs
JTUATHOCTHKA, TPUMEHEHHWE TEPMOWHIMUKATOPOB JUISI BBISBICHUS aBApUHHBIX
YYaCTKOB IJIEKTPOYCTAHOBOK. Takke HEOOXOIMMO BHEAPSATH B HMIUPOKYIO MPAKTUKY
HOBBIC ammapathl 3alIUThI JIEKTPUUECKUX CETEH — YCTPOMCTB 3aIIUTHI OT JYTOBOTO
po0os U NMepeHanpsHKEHUS.

C 1enpi0 TOBBINIEHHUS  MOXApHOW  0€30MAaCHOCTH  AKCILUIyaTUPYEMOTO
AIEKTPOOOOPYIOBAHHUS JKHJIBIX W OOIMIECTBEHHBIX 3JIaHHHM, MTPOPHUIAKTHICCKUM
OCMOTpaM JOJKHBI TOABEPTATHCS BCE DJIEMEHTHI DJICKTPOYCTAHOBOK.

Meton npodHUIAKTHKKA JODKEH BBIOMPATHCS HWCXOMS U3  TEXHHYECKHUX
BO3MOYKHOCTEH, yJ00CTBa BEJCHHS OCMOTPOB M O€30MACHOCTH OOCITYKHBAIOIICTO
nepcoHana. Bo3MOXXHO NpHUMEHEHHE pa3HbIX METOJOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKITUU U YCIOBUH IKCILTyaTaIvH.

CodeTaHne HECKOJIBKUX METOJIOB MPOPMITAKTUKH MO3BOJIIET Oosiee 3(PpPeKTUBHO
MPOBOJAUTH MPOPUIAKTUKY MOKAPHOU OE30MaCHOCTU AJEKTPOOOOPYAOBAHUS JKHUIIBIX
1 OOIIECTBEHHBIX 3IaHUM.

[IpumeHsis COBOKYIMHOCTh Pa3IMYHBIX METOJIOB MOXKHO MOCTPOUTH CHUCTEMY
MOHUTOPHUHTAa ¥ TPOQWIAKTHKKA TOXKAPHOHW OMACHOCTH  JKCIUTYyaTHPYEMOTO
AIIEKTPOOOOPYIOBAHUS, OTPAXKAIONIYID COCTOSHHE TOKapHOW  0e30macHOCTH
AJIEKTPOYCTAHOBOK W TMO3BOJISIONIYIO OCYIIECTBIATH €0  TPOTHUBOIOXKAPHYIO

npOPHIaKTHKY .
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[Ipunoxenue

Onucanne TeXHNYECKUX CPEACTB MpeAyNpe:KIeHus: U NPOPUIAKTHKH
MOKAPOB OT 3J1eKTPO0OOPY/I0BAHMS

ABTOMAaTHYeCKHe BbhIKJIWYaTeu (AB)

ABTOMATHYECKHI BBIKJIIOUATENIb WM TIPOIIE TOBOPS «aBTOMAT» - 3TO
KOMMYTAIIMOHHBIN amnmapar, IpeJHa3HauYCHHBIN 71 3aIIUThI SJIEKTPUIECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMbIKaHUU U MEPErPY30K.

ABTOMaTHYECKHE BBIKIIFOYATEIN OBIBAIOT C AJICKTPOMArHUTHBIM PaClCIUTEIIEM
3alIMIIAIONMM  JJIKTPUYECKYIO  1Ielb  OT  KOPOTKOrO  3aMbIKaHUs U
KOMOMHUPOBAHHBIM paclenuTesieM — KOTrJa JOTOJHUTEIBHO C 3JIEKTPOMArHUTHBIM

PaCOCIIUTCIICM IIPUMCHACTCA TEILIOBOM PaCcucCIuTCIIb, 3a1u141ua}0n11/1171 Ocib OT

Heperpy3KH.
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1, 2 — BUHTOBBIE KIIEMMBI JIJIsl IOJKITIOYCHHSI;3 - TIOJIBUXKHBIA KOHTAKT; 4 — HETIOABIKHBIN KOHTAKT;
5 - gyroracutenpHas Kamepa; 6 - THOKWI MPOBOJHUK (MPUMEHSIETCS TSI COSTMHEHHSI TIOIBHYKHBIX
4acTel aBTOMATHUYECKOTO BBIKIIIOYATENs); 7/ - KaTyIIKa JJIEKTPOMATHUTHOTO paclenurens; 8 -
CepICYHUK DSJICKTPOMATHUTHOTO pacuenuress; 9 - TemioBod pacuenuTens (OMMeTauTidecKas
wiactuHa); 10 - mexanusm pacuenurens; 11 - pykosTtka ympasnenus; 12 - duxcarop (ans
KkperuieHus aBromara Ha DIN-peiike); 13 - kopmyc.

Pucynok 1. YerpoiictBo AB ¢ KOMOMHUPOBAHHBIM paclieNUTeIeM
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B cootBerctBun ¢ tpeboBanmsamu riaBel 3.1 I1YD, CII 256.1325800.2016,
CII 31-110-2003 OBITOBBIC AJIEKTPOCETH IOJDKHBI OBITH 3alIUIIEHBI OT KOPOTKHX
3aMbIKaHUM U mieperpy3ku. lloaTomMy nis 3almUThl AIEKTPONPOBOJAKU SKUIBIX U
OOIIECTBEHHBIX 3JaHUN CIEayeT MPUMEHITh AaBTOMAaThbl C KOMOWHHUPOBAHHBIM
paclenuTeieM.

B aBTOMaTtMueckoM BBIKJIIOUATEINE, 3a 3alIUTy LIENU OT KOPOTKUX 3aMbIKaHUH

OTBEUACT DJICKTPOMArHUTHBIM pacuenutelb. OH COCTOMT M3 KaTyIIKH C
HaxXOJSIIUMCA B €€ IEHTPE CepIACYHUKOM, YCTAHOBJICHHBIM Ha CIEIHaTbHOMI
pYy>KUHE.
B HOopmanpHOM pexume pabOTBl, TOK, TMIPOXOJsS IO KaTYyIIKE CO3JaeT
AJIEKTPOMArHUTHOE TMOJIe, KOTOPOE IPUTATHBAECT CEPACYHUK BHYTPh KATYIIKH.
Cwibl 3TOTO DJIGKTPOMArHUTHOTO TIOJS HEAOCTATOYHO YTOOBI MPEO0JIETh
CONPOTHUBJICHUE NPYKUHBI, Ha KOTOPOM YCTAHOBJIEH cepieyHuK. [Ipu kopoTkom
3aMBIKAHUM TOK B DJICKTPUYECKOW II€MM MTHOBEHHO BO3pacTaeT /10 BEJIUYMHBI B
HECKOJIBKO pa3 MpEeBbIIAIONIEH HOMHHAIBHBIA TOK AB, 3TOT TOK KOpPOTKOTO
3aMbIKaHUsI, TIPOXOJs MO KaTYIIKE AJIEKTPOMArHUTHOTO PaCIENUTENs yBEJIUYUBACT
AJIEKTPOMArHUTHOE T0JI€, BO3ACHCTBYIONIEE HA CEPJICUHUK J0 TaKOW BEIUYUHBI, YTO
€ro CWJIbl BTATUBAHUS XBaTAET HA TO YTO ObI MIPEOJIONETh COMPOTUBIICHUE MPY>KUHBI,
nepeMeIasch BHYTPh KaTYIIKH CEPJICYHUK Pa3MbIKACT TOJBUKHBI KOHTAKT
aBTOMAaTHYECKOTO  BBIKJIFOYATENS, OOCCTOUMBAS  I€Mb.  DJEKTPOMArHUTHBIMA
pacUENUTEeNb OTKJIIOYAET ANEKTPUUYECKYIO ST 3a JOJU CEKYH/IbI.

3amuTy DBJIEKTPUYECKOM [emu OT TMeperpy3ku OO0ecleurnBaeT TeIIOBOM
paclenuTeNlb AaBTOMATUYECKOTO BBIKIIFOYATENSI.

[Teperpyska MOKET BO3HUKHYTh npu BKJIIOYCHHU U B CEThb
AIEKTPOOOOPYI0BaHUS OOIEH MOIIHOCTHIO MPEBBIMIAIOIIEH JTOMYCTUMYI Harpy3Ky
JUIS TAaHHOW CETH, YTO B CBOIO OYEPEJb MOXKET MPUBECTU K IMEPErpeBy MPOBOIOB
Pa3pyLICHUIO U30JIAIUN SJIEKTPOIPOBOIKA M BOSHUKHOBEHHUIO TTOKapa.

TeruoBoil pacuenuTenb MNPEACTABISIET CO00M OMMETaNIMYECKYIO IUIACTHHY,
T.€. OH COCTOUT U3 JBYX CIAsSHHBIX IUIACTHH WM3TOTOBJIEHHBIX W3 Pa3HBIX METAJJIOB,
UMEIOIIUX Pa3HBIA KO3PPUIIMEHT pacIIUPEHUs IPU HarpeBe.

[Ipu npoxoxkaeHUHM MO OMMETAINIMYECKOW IJIACTUHE TOKA MPEBBIIIAOIIETO
HOMMHaJIbHBIA TOK AB mtacTuHa HarpeBaeTcs, Ipu 3TOM OJUH METAJII PACIIUPSIETCA

ObIcTpee Ipyroro. JTO MPUBOJIUT K HUCKPUBICHUIO OMMETAINTMYECKOW IUIACTHHBI.
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[Ipy UCKpUBIEHMM OHA BO3JCHCTBYET Ha MEXAHU3M PACUECHUTENA, KOTOPBIH
pa3MbIKaeT MOJBUKHBIA KOHTAKT.

Bpemst cpabaThiBaHMsI TEIJIOBOIO pacCLUENUTENs] 3aBUCUT OT BEJIUYUHBI
MPEBBIIIEHUS MPOTEKAONIEr0 B 1MW TOKa HAJ HOMHUHAJILHBIM TOKOM AB.
Uewm Oosblie 3TO MPEBBIIEHUE, TEM ObICTpee cpaboTaeT paclenUTENb.

TokM yCTaBOK aBTOMAaTHMYECKUX BBIKIIOUATENCH, CIyKalluxX I 3allUThl
OTJIETTFHBIX YYaCTKOB CETH, CJIEyeT BBHIOMPATh MO BO3MOXHOCTH HAWMEHBIIUMU
0 pacueTHBIM TOKaM JTHUX YYaCTKOB WJIM IO HOMHUHAJIbHBIM  TOKaM
AJIEKTPONPUEMHHUKOB, HO TaK, 4YTOOBI alaparbl 3allUThl HE OTKIHYaIN
AJIEKTPOYCTAHOBKM TMPHU KPATKOBPEMEHHBIX TNEperpy3kax (IyCKOBbIE TOKH, IHKU
TEXHOJIOTUYECKUX HArpy30K, TOKU P caMO3aIlyCKe U T. II.).

Crnenyet oOpamaTh BHUMaHHE Ha MAPKUPOBKY U XapakTepuctuku AB.

B mapkupoBKe yKa3pIBarOTC:

- MOJIeJIb aBTOMATHUYECKOT'O BBIKITIOUATEIIS;

- HOMUHAJIBHBIA TOK - MAKCUMAJIbHBIN TOK 3JIEKTPHUYECKON CETH, IIPU KOTOPOM
aBTOMATHYCCKUH BBIKJIIOYATEIb CIIOCOOCH UIMTEIBHO pabdoTaTh 0€3 aBapUMHOIO
oTKItoueHUs 1enu. CTaHAapTHbIE 3HAYEHUS! HOMUHAJIBHBIX TOKOB aBTOMAaTHUYECKUX
BBIKJTFOUATENICH JIJII CeTEH KUIIBIX B 00mecTBeHHBIX 3manuii: 10, 16, 25, 32, 40, 63 A;

- HOMHUHQJIPHOE HAIPSDKEHHE - MaKCUMAaJIbHOE HalpsbkeHue ceTh B BousbTax,
Ha KOTOPOE pacCUUTAH aBTOMATUYECKUI BBIKIIIOYATENb;

- TIpejiesibHasi OTKIII0YAarolas CoCOOHOCTh aBTOMAaTUYECKOTO BBIKIIOUYATENS -
MaKCUMAaJIbHBI TOK KOPOTKOTO 3aMbIKaHUsi B AMIepax, KOTOpPbId CHocoOeH
OTKJIIOYUTh JaHHbII AB coxpaHuB Mpu 3TOM CBOIO paboTocnocoOHOCTh. B ciyuae
MPEBBIIIIEHNUS TOKOM KOPOTKOTO 3aMbIKaHUs 3HAYCHHS YKa3aHHOW TMPeAe/IbHOM
OTKJIFOYAIOIIEH CIMOCOOHOCTH BO3HHMKAET BEPOSITHOCTh OIUIABICHUS TIOJBUKHBIX
KOHTAakTOB AB u ux mpuBapuBanusi Apyr K JIpyTy, T.€. Bbixojga AB u3 crposi.

- XapakKTepHCTUKa cpalaThbIBaHUS - OIpENeNsieT Juana3oH cpabaTbiBaHUs
aNeKTpoMarHuTHoro pactenutens AB. Xapakrepuctuka cpaOaTbIBaHUSI HUMEET
OykBeHHOe oOo3HadyeHue. [l 3amuThl  AJIEKTPUUECKUX CETeH KWIBIX H

0OIIIeCTBEHHBIX 37aHMil yalle Bcero npumMensatoTcess AB ¢ xapakrepuctukamu B, C, D.
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Norotun

1- HanmeHoBaHue n cepus

2 - HoMnHanbHoe HanpskeHune

3 - Bpema-TokoBas xapaktepucruka

4 - HOMWHanbHasa yacrora

5 - HoMuHanbHas oTKNYaloLWwas cnocobHOCTb
6 - TokoBasi Harpy3ka

Pucynox 2. [Ipumep mapkupoBku AB

I[I/IaHaSOHBI TOKOB MI'HOBCHHOI'O  paCHCIICHUA B 3aBUCHUMOCTHU oT

XapaKTEPUCTHKH cpadaThIBaHUS B COOTBETCTBHH C [12] mpencraBieHsl B Tadmwuie 1.

Taomuna 1
Jnana3zoHbl TOKOB MTHOBEHHOT'O PACLETUICHUS
XapakTepucTuka cpadaTbIBaHUS Jnana3zon
(tunt AB)
B Csoiie 3 I, 10 5 I,; BKIIFOYUTEIBHO
C Cspiuie 5 [, 10 10 [, BKIIOUUTETBLHO
D Cspiite 10 I, 1o 20 I,; BKIIFOUUTEIBHO

I, - HoMuHaNBHBIN TOK AB.

Bb160p aBTOMAaTMUYECKOTO BBIKIIOYATENS OCYIIECTBISIETCS MO CIEAYIOIINUM
napameTpam:

- 110 KOJIMYECTBY MoitocoB. OHO- U ABYXNOIOCHbIE AB mpuMeHstoTCS i
0o1HO(ha3HOM CceTH, a TPEX- U YeThIpexmnonocHble AB - B TpexdasHoii cetu;

- 110 HOMUHAJIbHOMY HanpsbkeHuto. HomunanbHoe HampsbkeHue AB 1oimkHO
ObITh OOJBILE WM PAaBHO HOMMHAJIBHOMY 3HAUEHHUIO HAIPSDKEHUS 3alllMIIaeMON UM
LICIIH;

- TI0 XapaKTepHCTHKe cpalaThiBaHMs. XapakTepUCTUKY cpabarbiBaHus AB

MOHO BBIOpATh coriacHo Tabsuie 1;
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- I0 HOMUHAJIBHOMY TOKY. OnpeenuTb He0OX0AUMbI HOMUHAJIbHBIN TOK AB

MOKHO I10 MOIIIHOCTH HJIN 110 CCUCHHNIO KHJI Ka0eJs.

YcrpoiicTBa 3alIMTHOTO OTKIIOYeHNs AU depennuanbaoro Toka (YIAT)

VYCTpolCTBO 3alIUTHOTO OTKIIOUEHUs AUGdepeHnaIbHOro ToKa WM, Kak

gacTo roBopsaT, «Y30» - 3TO KOMMYTAIIMOHHBIN ammapar, MpeaHa3HaAaYeHHBIN s

341U ThI BHGKTqueCKOﬁ OCIIN OT TOKOB YTCUKH.

1 — anddepeHumManbHbIH

TpaHcdoOpMaTOp TOKA;
2 — NOPOroOBbIif JICMEHT;
3 — MCIIOJIHUTEJIBHBIHI

MEXaHH3M;

4 — nenb TECTHPOBAHMA]
S5 — CHIIOBBIE€ KOHTAKTHI:
6 —3alMTHBLIN KOHTAKT
LIENH TECTHPOBAHMA]

T — kHonka «Tecr»;

R — TecToBBIil pe3ucTop;
1, 2, N — kinemmsbr Y30.

UR3

Pucynok 3. I[Ipunun padotsr YT

Tok yTeykn — 3TO TOK, MPOXOMSIIMK MO HEXKEIaTeIbHBIM, B HOPMAaJIbHBIX
YCJIOBUSIX IKCIUTyaTallUH, MPOBOJSALINM Iy TSM.

B HopManbHOM pexuMme palOThl SJIEKTPOYCTAHOBKHU, JJIEKTPUUYECKUM TOK
MpOTEKaeT Yepe3 MPOBOJAHUKM BHYTPU HEe, KaK MPEAYCMOTPEHO KOHCTPYKIIMEH.
OT apyrux TOKOMPOBOMSIIMX SJIEMEHTOB KOHCTPYKIMHU (METaUIMYecKHe KOpIycC,
pama, Kapkac), NMPOBOJHHMKH OTIEICHBI H30JSIUMEH, COMPOTHUBICHUE KOTOPOM He

IMO3BOJIACT CO30aTh IJICKTPUICCKYIO LICIIb.
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Pucynoxk 4. [Ipumep xonctpykuuu Y T

Ecniu mo kakoil-to mpuuuHe (MOBpEXACHHE, BIAXKHOCTb, TOKOMPOBOASIIAS
IbUIb U T.N.) CONPOTHUBJIIEHUE HW30JIALMU YMEHBIIWIOCh, HA KOPIyCE€ WU APYTUX
TOKOTIPOBOJISIINX 3JE€MEHTAaX YCTaHOBKU MOsiBIsieTcs nmoreHuuan. Cam mno cede TOK
YTEUYKU HE BO3HUKHET, HEOOXOIMMO CO3/aTh LIEMb, COCAUHSIOUIYIO 3JIEKTPUUYECKUMA
npudop ¢ MOTEHIMAJIOM Ha KOPIYyCE C 3eMJIell WM HEeUTpanbio. 31€Ch BO3MOXKHO
HECKOJIBKO BaApUAHTOB.

B nmepBoM cnydae, Kopmyc 3J€KTpOYCTaHOBKH, HapuMep, ObITOBON TEXHHKH,
KACaeTCs METAJUIMYECKOTO IPOBOJHMKA, MMEIOIIETO KOHTAaKT C 3emiie. B Touke
KAacaHUsl 3aMBIKAETCs LIE€Nb, U BO3HUKAET TOK YTE€UKH. ECIM KOHTaKT IOCTaTOYHO
HAJEXKHBIA, TO CHJIa TOKa BO3pAcCTET 0 Mopora cpabaTbiBaHHUS aBTOMATUYECKOIO
BBIKJIIOUATENsl B IMIMTKe nuTaHus. [lpum crnaboM KOHTakTe MOXKET BO3HUKHYTH
VCKPEHHE, JIOKAIbHBIA HArpeB TOYKH KAaCaHWsS, 4YTO IPUBOAUT K OIUIABICHUIO U
JAJIbHEUIIEMY ITOBPEKACHUIO U30JSIAN POBOIOB, BO3TOPAHUIO U MOKApPY.

B npyrom caydae, KOpmyc OJJEKTPOYCTAaHOBKM HE MMEET KOHTAaKTa C
3a3€MJICHHBIMM NPEIMETaMU M caM He 3a3emiieH. [Ipu KacaHWM BHENIHUX IaHENEH
YEJIOBEKOM, BO3HUKAET HArpy3ka, T.K. TEJO YEJOBEKa SIBIIETCS MPOBOAHUKOM, H
yepe3 Hero IPOTEKAeT DJIIEKTPUYECKMH TOK. IIoCKOnbKy compoTuBieHHe Tena
YEJIOBEKAa BEIIMKO, CHJIA TOKAa HEIOCTaTO4YHA JJIsi cpadaThIBaHWS aBTOMATHYECKOTO
BBIKJIFOYATENS] B IIUTKE NMUTAHUS U YEJIOBEK MOJYYaeT JJIEKTPOTPaBMY BIUIOTH 10
JIETATBHOTO UCXOMA.

Takum oOpazom, YT oOecrneunBaeT 3alIUTy 4YeEJIOBEKAa OT IMOPaXEHUS
IIEKTPUYECKUM TOKOM U 3aIIUTY OT IT0XKapOB.

[Mpunuun aeiictBus YAT caenyrommii. [Ipy HOpManmbHOM pexkume padOTHI

LEeNu, KOorjaa MoJBMXKHbIE KOHTakThl YJIT 3aMKHyThI, mpsiMOii TOK OT (a3HOro
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IIPOBOJIA MPOXOAUT uepe3 marHutonposon Y /T, 3ateM yepe3 Harpy3Ky, B KauecTBe
KOTOpPOW BBICTYNAIOT, HOJKIIOYEHHbIE 3JIEKTPONOTPEOUTEIN U BO3BpallaeTcs
00paTHO B CETh MO HYJIEBOMY IIPOBOJHUKY, TaK ke yepe3 MmarHutonposoa YT, npu
3TOM BEJIMYKMHA 0OPATHOTO TOKA paBHA BEJIMUMHE MPSIMOTO TOKA.

[Ipssmont Tok mpoxons uepe3 maruuronpososa YT co3gaer B HeM MarHUTHBIN
IOTOK, B CBOIO oOuepeab OOpaTHBbIH TOK TaK >K€ CO3/JaeT B MarHUTOIPOBOJE
MAarHUTHBIM TIOTOK TakKOW JK€ BEJIMYMHBI, HO TAaK KaK HAIpaBJICHUE TOKOB
IIPOTUBONOJIOKHO, TO M CO3JaBAEMblE UMU MATHUTHBIE MOTOKH IPOTHUBOIOJIOKHBI,
T.€. MarHUTHBIE ITOTOKM HAIIPaBJIEHbI BCTPEYHO IO OTHOLICHHUIO APYr K IPYry M
COOTBETCTBEHHO, TMPU PaBHBIX 3HAYEHHUSIX TMPAMOTO M OOpPaTHOrO TOKOB,
YPABHOBEILIUBAIOT APYT JPYyra, B pe3yjabTaTe 4Y€ro CyMMApPHbIM MarHUTHBIN MOTOK B
MarHUTONPOBOAE PAaBEH HYJIO. Tak Kak CyMMapHbld MarHWTHBIM IIOTOK B
MarHUTONPOBOJIE OTCYTCTBYET (paBEH HYJI0), BO BTOPUYHOM OOMOTKE TOK HE
uHAyKTHpYyeTcsa. [IoNBUKHBIE KOHTAKTHI 3aMKHYTHI, JIEKTPUYECKas LIETb BKIIOUYCHA
Y HAXOJUTCS B HOPMAJILHOM PEKUME PaOOTHI.

Eciu B OHOM U3 3JIEMEHTOB JIEKTPUYECKOM LIENU BO3HUKAET yTE€UKa TOKA, TO
4acTh  DJJIEKTPUYECKOIO0 TOKAa HAYMHAET NPOTEKAaThb IO  HEXEIaTEIbHOMY
npoBojsiemMy myTd. [Ipu 3TOM, 4acTh TOKA 3JIEKTPUUYECKON LIENH, NOCTYNAKMAs OT
¢da3zHoro npoBoja He OyAeT BO3BPAILAThCA B CETh, a MPOXOJIs MO HEXKENATEIHbHOMY
MPOBOJAIIEMY MYyTH OyIeT yXoauTh B 3emito. CremoBaTenbHO, OOpaTHBIM TOK,
KOTOpBIM OyAeT Bo3BpalllaTbcsi B ceTh uepe3 marHutonpoBon YT mo HyneBomy
IpoBOAY, OyJET MEHbINE MPSMOT0 TOKa, MOCTYMAIOIIET0 B CE€Th, COOTBETCTBEHHO U
BEJIMYMHA MPSMOIO0 MAarHUTHOIO TOTOKA CTaHET OoJibllleé BEIMYHMHBI OOPATHOIO
MarHMTHOTO TIOTOKAa, B pe3yjpTare 4ero B MarHuronpoBoge YT cymmapHslii
MarHUTHBIN MTOTOK YK€ HE OyJIeT paBeH HYJIIO.

Bo3HukImMi cyMMapHbIA MAarHUTHBIN MIOTOK HHAYKTUPYET IEKTPUUYECKUN TOK
BO BTOPHYHOM OOMOTKE, KOTOPBIA MPOXOAS 4Yepe3 MAarHUTOIIEKTPUUYECKOE pelie
IPUBOJUT €ro B paboTy, a OHO, B CBOKO OYEPE/b, PA3MbBIKAET MOABUKHBIE KOHTAKTBI
OTKJIFOYasl DJIEKTPUYECKYIO LIETb.

YCTpolCTBO 3aIUTHOTO OTKIFOUEHUs U(PepeHInanibHOro TOKa HMEET B
obuxone W JApyrue Ha3BaHus, Hanmpumep, AuddepeHInanbHblil BBIKIIOYATENb,
aBTOMATUYECKUI BBIKIIOYATENh AU(PPEepeHInanbHOr0 TOKa, YCTPOUCTBO 3aIIUTHOTO

OTKJII0YeHUs. Takke B pa3au4HbIX JOKYMEHTaX BCTPEUAIOTCsl pa3Hble a00peBUaTYphI
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nanHoro ycrpoiictsa, Hanpumep, AB/IT B 'OCT IEC 61009-1-2020, BT B I'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B ITYD u CII 31-110-20083.

OcHoBHbIMM XapakTepuctukamu Y [T sBisAroTc:

- Tun. B 3manusx moryT npuMenstbes YT tuna «Ay», pearupyromme Kak Ha
NEpEMEHHbIE, TaK U Ha MyJIbCUPYIOLIME TOKH YTeUKH, Wi Thna «ACy», pearupyrouiue
TOJBKO HA IEPEMEHHBIC TOKU yTE€UKHU. VICTOUHMKOM IMyJIbCUPYIOLIETO TOKA YTEUKH
MOTYT SBJSTBCS CTUPAJIbHBIE MAIIMHBI C PETYIATOPAMHU CKOPOCTH, PETYIUPYEMBIE
HMCTOYHHMKHU CBETA, IEPCOHAIBHBIE KOMITBIOTEPHI U JIP.

- HOMHMHAQJIbHBIA TOK - MakcUMajibHBIM TOK mpu kotopoMm YT crocoGHO
JUIMTENIbHO paboTarh, HE Tepsis CBOKO paboToCrocoOHOCTh. CTaHAapTHBIMH,
HanOoyiee 4YacTO UCIHOIb3YEMbIMH 3HAQUYEHUSIMHM HOMUHaIbHbIX TOKOB YT,
UCIIOIb3YEMBIX B AJIEKTPOYCTAHOBKAX MKUJIBIX U OOIIECTBEHHBIX 3JaHUN SIBIISIIOTCS:
10, 16, 25, 32, 40, 63A;

- mudpepeHImanbHbIi TOK — MUHUMAJIbHBIA TOK yTeukH, TIpu KoTopoM YT
MIPOU3BEIET OTKIIIOUCHHE dIEKTpUIecKoi rienu. JuddepeHnuanbapii TOK — 3TO 0/IHA
Y3 TJIaBHBIX Xapakrepuctuk Y T;

- HOMUHQJIBHOE HANpPSDKEHUE — HaIlpspKeHUe cetd npu koropom YT
CIOCOOHO JITUTEILHO PaboTaTh, HE TEPSIsl CBOI0 pabOTOCTIOCOOHOCTD;

- poj ToKa (MMOCTOSIHHBIN MITH TIEPEMEHHBIH);

- YCIIOBHBIM TOK KOPOTKOIO 3aMBIKAHUS — TOK KOTOPBIA KPAaTKOBPEMEHHO
MoxeT Bblepxkath YT 10 MoMeHTa moka He cpabOTaeT aBTOMATUYECKUI
BBIKJIIOYATENb, YCTAHOBJICHHBIN JIJIS1 3a1IMTHI €U OT KOPOTKOTO 3aMbIKaHUS.

Bri6op VT npousBoAUTCS MO CIEAYIOMIUM KPUTECPHUSIM:

- 110 HOMMHAJBbHOMY HANPSDKCHUIO U TUMY ceTH. HOMHHaNIbHOE HamnpsiKeHHe
YT nomxHO OBITH OOJIBIE MO0 PAaBHO HOMUHAIBPHOMY HAIPSHKEHUIO 3AITUIIIAEMON
uM nerm. [[ns omHO(DazHoi cetn Tpedyercs nByxmnomtocHoe YT, mis TpexdaszHoit
CETH — YETBIPEXIIOIIOCHOE;

- 10 HOMUHaNIbHOMY TOKY. CornactHo I1Y3D ucnons3oBanue Y /T B rpynmnoBsix
JUHUSX, HE HUMEIOMIMX 3allUThl OT CBEPXTOKa, 0€3 JOTMOJHUTEIHHOTO armapara,
o0ecrneunBaroNIero 3Ty 3alUTy He nomnyckaercs. M3 atoro cinenyert, uro nepen YT
JOJDKEH CTOSITh aBTOMATHYECKUU BBIKIIOUATENh WIIM JIPYro ammapar ¢ (QyHKIHEH
3aIIUTHl OT CBEPXTOKA, IO TOKY KOTOPOTO HEOOXOIUMO BHIOMPATh HOMUHAIIBHBINA TOK

YAT. Ilpu strom HOMuHanbHBIM TOK YT nomxeHn ObITh Oosble MO0 paBeH


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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HOMHUHAJIBHOMY TOKY YCTaHOBJICHHOTO JIO HETO armapara 3aiuThl (aBTOMaTHYECKOTO
BBIKIJTFOYATEIIS WIIM IPYTOro anmnapara ¢ (PyHKIIUEH 3alIiThl OT CBEPXTOKA);

-  mnmo gubdepennmansHoMy  TOKy.  CTaHIapTHBIMH  BEIMYUHAMH
muddepennmanbaoro toka YT sBustorcs: 6, 10, 30, 100, 300, 500mMA. YAT
¢ muddepennuanpabiM TokoM 100, 300 u 500 MA nOpUMEHSIOTCS ISl 3aIUTHI
OT moXxapoB, ¢ auddepennuanbapiMu TokamMu 6, 10, 30 MA - mIg 3anIUdTHI

OT IIOPAKCHHA YCIIOBCKA JJICKTPUUICCKHUM TOKOM.

cepusa npoussoanTens

v

HOMUHANbHbIA TOK \
\ B111-63 ,
b

HanpshkeHue 50 A
T o308~ 50U cxeMa
/"IAH-’zOMA J NOAKNKOYEHUR
anddepeHumanbHbiii - 0603Ha4eHus
TOK 0
3000 :
B .=

YCNOBHbINA TOK 67 \L‘ll{
T™N Y30 ag

KHonka «TECT» TeMnepaTypHbli4 AManasoH
(ctaHpapTHas ot -25 go +40)

Tun AC E - ANA CUHYCOMAANLHOIO
T nepeMeHHoOro Toka
1d 4 Tun A - ANA NYABCUPYIOLWEro

m NOCTOSIHHOrO TOKa (M ANS CUHYCOMAanb-
N HOro NEepPEeMEeHHOro ToKa)

144 Tun B - ANA NOCTOSHHOrO ToKa (M

~ ANS CUHYCOMAANBHOIO NEPEMEHHOro
- TOKA W ANA NYNbCUPYIOWEro NOCTOSH-
HOro TOKa)

.

Pucynox 5. Mapkuposka Y /[T

[Ipumensiemble Tunsl YT (QyHKIMOHATBHO OOMKHBI MpelycMaTpUBaTh
BO3MO>KHOCTb IPOBEPKH UX paboTocrnocobHocTH, npoBepka YT (TectupoBaHue)

JUISL KUJIBIX OOBEKTOB JIOJDKHA TPOBOJUTHCS HE PEXKE OJIHOrO pa3a B TPU MecsIia,
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0 YeM JIOJDKHA OBITh 3alUCh B HMHCTPYKIMH [0 D3KCIUTyaTalldd MpEeANpUSTHS-
WU3TOTOBUTEIIA.

VYeranoBka YT,  nedcTByrommMx  Ha  OTKJIIOYEHHE,  3alpeliaeTcs
JUISL DJIEKTPOIIPUEMHHUKOB, OTKIIOUEHHUE KOTOPBIX MOJKET IPUBECTH K OIACHBIM
MOCJIEACTBUSAM: CO3JAHUIO HENOCPEACTBEHHOW yIpO3bl JUIS JKU3HHM JIIOJEH,
BO3HUKHOBEHUIO B3pPBIBOB, IT0KAPOB U T.II.

JIJisi caHUTapHO-TEXHUYECKUX KAOWH, BAHHBIX M JYIIEBBIX PEKOMEHIYETCS
ycranaBiuBath YT ¢ HOMHHANTBHBIM auQdepeHITUaTbHBIM OTKIIOYAIONUM TOKOM
no 10 MA, ecnu sl HUX BBIJEIEHA OTJENbHASI JIMHUS, B OCTAIbHBIX CIIy4asXx,
HalpuMep, MpU NPUMEHEHUU OAHOU JIMHUM JUIsl CAHUTAPHO-TEXHUYECKOU KaOWHBI,
KyXHH U Kopujopa, cieayer npuMeHath YT ¢ HomuHansHbIM auddepeHIuanbHbIM
OTKJIFOYAIONIUM TOKOM 110 30 MA.

Jns omHokBapTupHBIX g0oMOB YJIT ¢ HOMHHanmpHBIM auddepeHIInaTbHbIM
OTKJIFOYAOIIUM TOKOM 110 30 MA pekoMeHyeTcs IpeaycMaTpUBaTh JUisl TPYHIOBBIX
JMHUWA, TUTAOMMX IITENCEIbHbIE PO3ETKHM BHYTPU J0Ma, BKIIIOYAs IOJIBAJIBI,
BCTPOEHHBIE U NPHUCTPOCHHBIE TapakKW, a TAKXKE B TPYNIOBBIX CETAX, MUTAIOIINX
BAHHBIE KOMHATBHI, JyIIEBble W cayHbl. [l yCTaHaBIMBAEMBIX CHapYXKH
HITETCeNIbHBIX po3eToK ycTaHoBka YT ¢ HoMuHanmbHbIM auddepeHImaibHbIM
OTKJIFOUAIOIIAM TOKOM 110 30 MA oOs3arenpHa.

B 3panumsax moryt mpumeHsatbcs Y30 Tuma «Ay», pearupyromme Kak Ha
NEPEMEHHbIE, TaK M Ha IMYJbCUPYIOIIHE TOKH MOBPEXKACHUN, Wi «ACy,
pearupyromnme ToJIbKO Ha IEPEMEHHBIE TOKH YTEUKH.

Kax Buano u3 xoHctpykuuu YT (ecnu peub uaer He 0 KOMOMHHPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB W IpPHU JHOOOH cXeMe ero
NOJAKIIOYEHUS]  JOJDKHA  OBITh  MpeaycMOTpeHa  oOsi3aTeibHass  yCTaHOBKA
aBTOMATHMYECKOI'0 BBIKJIFOUATEIIS, JIS 3alUThI, KaKk camMol ceTu, Tak U Y JI'T oT TOKOB
NepPErpy3KH U KOPOTKOTO 3aMbIKAHUS.

Taxxe HeoOxoauMa IMepHoaAMYecKas IpoBepka pabdorocrnocodHoctn Y/T.
Cranmapramu [/, 8] ycraHoBieHO TpeOOBaHUE MO HAJMYUIO YCTPOMCTBA MPOBEPKU
paboTocrmocoOHOCTH VAT (KHOTIKN). IIpoBepka paboTocrnocoOHOCTH
ocymecTtBisiercss HaxatueM kKHonku «TECT». Ilpm ee wHaxatum B YT

MCKYCCTBEHHO CO3/1a€TCsI TOK YTEUKH, YTO OJKHO IMPUBECTHU K OTKI0UeHno Y JIT.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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YcTpoiicTBa 3alIMTHI OT AYTroBOro npooosi uiam uckpenus (Y3 /111)

JlyroBoii mpoOOW WJIM HCKpPEHHWE — OJWH W3 aBAPUUHBIX TMOXKAPOOMACHBIX
PEXKUMOB B DJIEKTPOCETSIX.

B omimume OT KOpPOTKMX 3aMbIKaHWW, BO3HHMKAIOIIMK IIPU HCKPOBBIX
Y IYTOBBIX pa3psiax TOK, OTPAHUYMBAECTCS CONPOTHUBICHUEM HArpy3kH, Ha KOTOPBIN
HE pearupyroT aBTOMAaTHYECKHME BBIKIIIOYATENM, HO 3a CUET JUINTEIBHOIO BPEMEHH
€ro MPOTEKAHUS, MOXKET IPOUCXOAUTH BOCILNIAMEHEHUE U30JIALMU IIPOBOJIA.

OpHOM W3 TJAaBHBIX NPUYMH HUCKPEHMs SBISETCS OOJBIIOE MEePEeXOoaHOe
conportusnenue (BIIC), B oOuxone Ha3blBaeéMO€ TaKKE€ «IJIOXUM KOHTAKTOMM.
ITpu BIIC Ha nepexoae 3JIEKTPUYECKOTO TOKA € OJHOIO IIPOBOJHMKA HA APYrou
oOpa3yercs moOceA0BaTeNbHAs WIM MapajuleJibHas >3JIEKTpUUYEcKas Jyra Mexay
IIPOBOAMU WJIM KOHTAKTaMHU.

BIIC 4acro BO3HUKaeT BcieAcTBUE  Je(DEKTOB U MOBPEKICHUH,
MPOU3OLIEIIINX MPH dKCIUTyaTauuu ooopynoBanusa. Hanpumep:

- MOBPEXKACHUS HW30JSALUMU KaOens TBO3JSAMH, LIypyNaMu, 3aKUMaMH WIH
NP MEXAHWYECKOM BO3JIEUCTBUU APYTUMHU NPEIMETAMU;

- IOBPEXICHMS M30JIALMH KaOeslel IpbI3yHaMHU U JOMAIIHUMH KUBOTHBIMU;

- U37I0M Kabens (TTpoBOJIa) MPU M3THOaX WA MPHU MOCTOSHHBIX MEXaHUYECKUX
BO3ICHCTBUSIX;

- CTapeHue WU30JALMM, MOBPEKIAEHUS OT BO3JCHCTBUSA TEMIEpaTyphl, BJIATH,
JPYTUX pa3pylaoiux (pakTopos;

- YXyJLIEHUE KOHTAaKTa U3-3a OCJA0JICHUsI 3aKUMOB, CTApPEHUS U OKHCICHUS
IIPOBOJIOB H T.[I.

B noBpexnEéHHON Kuile BO3HHMKAET MaJblili 3a30p, MpoOMBaeMbIil paboyum
HaMpsHKEHUEM, TO3TOMY TOK 10 TaKOMY KaOelto MPoJI0JKAET MPOTeKaTh, U OCTAETCA
OJIM30K K HOMHUHAJIbHOMY 3HAUEHHIO, a 3HAYMUT, aBTOMATUYECKHM BBIKJIIOYATEINb

Ha HETrO HE pearupyer.
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o N b

Ocnabnentpin MexaHuyeckoe lNepepasnenHbI HenonHoueHHbii
KOMTaKT nospexaeHune xabenn KOHTaKT

AN oA

Hedexr NospexaeHue MexaHuueckoe MNospexaerHue CKpyTKa meap u
xabena PbI3yHaMK nospexaenue WNK Crapexune ANOMUHKUIA
U30NAUMKM W30NAUMK

Pucynoxk 6. Bo3aMoxHbl€ TPUUHUHBI UCKPEHUS B 3JIEKTPOIIPOBOIKE

B 3a30ope BO3HMKAaeT AYroBOW paspsil, CONPOBOKIAOMIMNCSI HHTCHCUBHBIM
BBIJICJICHUEM TeIlIa, YTO MPUBOJUT K AATbHEHIIIEMY pa3pyLICHUIO U30JISIIIUU KaOess
Y €r0 BO3TOPAHUIO.

I[Ipu  OGonpImIOM  MEPEXOJHOM  COMPOTHUBICHWH  BO3HUKACT  MPOIECC
IMUKIIMYECKOTO 00pa3oBaHWS W TAIlICHUS JJICKTPUYECKON IyTH, MPOUCXOIUT
3HAYUTEIIBHOE W JUIMTEIBHOE BBIICIICHUE TEIUIOBOW JHEpruu. Bo3HHKAIOT
JUTUTEIbHBIE U yCTOWYMBBIC TEIJIOBBIE PEXKHMBI PaOOTHI AJIEKTPUUYECKHUX IICTIEH,
BCJICJICTBHE YETrO MPOUCXOAUT pa3pyllIeHHUE H3OJSIMKA M 3alUTHBIX 000JIOYEK, a
TaKXe MOCIECIYIOUIEE BO3TOPAHUE.

[To mexaHW3My BO3HUKHOBEHUS, PA3JIWYalOT IOCJIEIOBATEIbHBIN JTyrOBOM

po0oil, mapamienbHblil 1yroBoi MpoOoi 1 1yroBoi MpoOoil Ha 3eMIIIO.

L (nuHuA)

HATPY3KA

N (HeWTpanb)

I
[}
I
PE (3azemneHue) '



60

Pucynoxk 7. MexaHu3M BO3HUKHOBEHHS TyTOBBIX IIPOOOEB
[Toxg mocnegoBaTeNbHBIM TYyTOBBIM MPOOOEM TMOHUMAETCS JICKTPUUYCCKUIN

npo0oil M30IsMK (UM BO3AYLIHOTO MPOMEXKYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpys3ky uenu, 3ammmaemon Y3JIII. ITocinenoBarenbHbiit AyroBoil mpoOoii
BO3HUKAET, MPEXKJIE BCEro, B PE3yJbTaTE€ IOBPEKICHUS IPOBOJA WIH IOTEPH
KOHTaKTa B IMOCJIEIOBATEIbHOCTH C HArpy3koil. B 3Tux ciydasx, BEJIMYMHA TOKa
MEHbIIIe, YeM pabouMii TOK, ¥ aBTOMATHYECKHE BBIKIIOYATEIN WM BBIKIIOYATEIIN
nuddepeHIanbHOr0 TOKa He CIIOCOOHBI OMPEACIUTh HEUCIIPABHOCTh U OTKIIIOUUTH
3AIIHAIIAEMYIO LEMb.

[TapamnenbHblil 1yroBoid mpoOoi - 310 MpoOoil, IpH KOTOPOM TOK IMPOTEKAET
MEXJy AaKTHUBHBIMU MPOBOJHUKAMH, TNapalieibHO Lenu Harpy3kud. [Ipo6oit
COTIPOBOXKIAETCS TIOSIBJICHUEM AJICKTPHUECKON JTYTH, CIIOCOOCTBYIOIIEH 3aMBIKAHUIO
MPOBOJHUKOB. BenuunHa Toka Mpu MapauieIbHOM Npo0oe ONpenesseTcsl MOJIHbIM
CONPOTHUBJIEHUEM LIEH. B 3aBUCHMOCTH OT TOrO, KaKOil HOMHUHAJIbHBIA TOK UMEET
aBTOMAaTUYECKUN BBIKIIOYATENIb, POUCXOAUT (WM HE MPOUCXOJUT) OTKIHOYEHUE
nenu. [lpu 3arpyOneHHON ycTaBke TOKa CpalaThIBaHUS aBTOMAaTUYECKOTO
BBIKJTIOUATEJS] OTKJIFOYEHHE 1IETTH MPOUCXOIUT C 3aICPIKKOM.

JlyroBoii npo6oii Ha 3eMJTt0 — 3TO TPOOOH, TPU KOTOPOM TOK MPOTEKAET MEKTY
aKTUBHBIM MPOBOJHUKOM U 3eMJIEH B pe3ysbTaTe 3aMbIKaHUs (Pa3HOr0 MPOBOJIHHKA
Ha 36MJIIO MJIM Ha DJIEMEHT JJIEKTPUYECKHU CBSI3aHHBIN C 3€MJICH.

YerpoiicTBo 3amuthl 0T Ayrosoro mnpobos (Y3I1) — HOBBIM ki1acc anmapaToB
3aIIUTHl JIEKTPUYECKOW CETH, NMPEAHA3HAYCHHBIM, B OTJIWYUE OT JPYTUX BHUJIOB
ANEKTPUUYECKUX 3alIUT, UCKIIOUUTEIBHO ISl MPEeAYNPEKICHUS U MPEIOTBPALCHUS
MO’KapOB, BO3HUKAIOIINX U3-3a JYTOBOTO MPOO0s (MCKPEHHUS).

HekoropsiMu pa3zpaboTuMkamMu ATHUX M3ACIUNA TPUMEHSETCS TaKXKe TEPMHUH

«YCTPOMCTBO 3alIUThI OT UCKpeHus» (Y3Hc).
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Pucynox 8. [Ipumeps! yCTpONCTB 3aIIUTHI OT JYTOBOTO MPOOOS pa3InuHbIX
MPOU3BOAUTENIEN

Y311 HOCUT UCKITFOYUTENBHO IPOTUBOMNOKAPHOE Ha3HAUEHUE.

OcHoBHOM  3amaueri  Y3/[II  sBnsercs  CBOEBPEMEHHO  PACHO3HATH
BO3HUKHOBCHUE  II0’KapOONACHOTO MCKPEHHA W OTKJIIOYUTh  3alUIIAEMYIO
AIIEKTPUYECKYIO LEIIb.

VY3AI1 ckOHCTpyMpOBaHO TakK, YTOOBI ONPEACIUTH TMOSBICHUE JIyTOBOTO
(MCKpOBOIo) paspsiia U MpepBaTh KOHTYp emi€ mepea TeM, KakK JSHEprus B MecTe
HEHCIIPABHOCTH JOCTUTHET 3HAYEHUHN, BEAYIIUX K BOSHUKHOBEHHUIO I10Kapa.

VY3II obecrneunBaeT aBTOMATUYECKYIO JIUArHOCTUKY KOHTPOJIUPYEMOM
AIIEKTPUYECKON IIeMH W MPU BO3HUKHOBEHUHM HCKPEHHUS OTKIIOYaeT €€ OT oOmen
MUTAIOIIEH CETH.

Takum oOpazoM, 1elib TPUMEHEHUSI 3TUX YCTPOMCTB — 3TO MPEayNpeKIeHUE
II0’KapOB, BO3HUKAIOUIMX B IOMELICHUAX, 3AAHUAX U COOPYXKEHUAX [0 IPUYMHE
HEUCIPABHOCTH 3JIEKTPOOOOPYI0BaHUS, MPOSIBIAIOMIEHCS B BUAE AYTrOBOro Ipoodos

(uckpeHus).
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bonpmuucrBo  Y3/III  uCmons3yrOT CXOKME TNPUHIMIBI  OOHAPYKEHUS
II0KapOOIIaCHOI0 HMCKPEHMS B CETU. YCTPOMCTBO AHAIU3UPYET COBOKYITHOCTH
MapaMeTPOB TOKA W HAIPSDKCHUA CETH, XAPAKTEPHBIX U1 UCKPEHHUS: BEIWYHHY,
bopMy, MOJISIPHOCTH, MPOJIOJKATEILHOCTh U TEMIT CIEAOBAHUS CKAYKOB. DTU CKauKH
U JTal0T WHQpopMaIuoo, o0padaThiBaeMy0 MOJYJIeM 00paOOTKH CUTHAJIOB B COCTaBe
V3/I1. BenuurnHa mogy4eHHOTO CUTHAja CPAaBHUBAETCS C 3aJaHHBIM 3HAYCHHEM U
IIPA KaXJOM IMPEBBIIIEHUA 3TOT0 3HAYEHHS MOJACTCS HMILYJIBC PETUCTPUPYEMBIN
HakonuTeneM. [Ipn HOCTHKEHMM B HAKONMUTENE YCTAHOBICHHOIO YHUCJA WMITYJIBCOB
3aJJaHHOTO YpPOBHA MNOAPAN (OPMHPYETCS CUTHAJ, OTKIIOYAIOMIMKA 3allHIaeMyo
JIVHUIO.

Baxnoit xapakrepuctukon Y3/II, saBnsieTcs mMOMeX03allUIIEHHOCTh, T.€.
OTCYTCTBHE HEXKEJATCNbHBIX (JIOKHBIX) CcpabaThiBAaHUN TIPH  BKJIIOYEHUU B
3aIMIIAEMYIO LEMb Pa3IUYHbIX IEKTPONPUOOPOB, HAPUMED, ITbLIECOCa, HCTOYHUKA
NUTAHUS C OJJIEKTPOHHOM KOMMYTAlUMEW, JBHUrareiii KOHJIEHCATOPHOIO ITyCKa,
AIIEKTPOHHBIX PETYJISTOPOB (TUPUCTOPHOTO THUIA) CUJIBI CBETA, (PIIyOPECICHTHBIX U
TJIOTCHOBBIX JIAMIT, & TAaKXK€ «HOPMAJIBHO HMCKPSAIINX» PYYHBIX IJIEKTPOOBITOBBIX
MHCTPYMEHTOB C JIBUTATEISIMUA KOJUIEKTOPHOT'O THUIIA UCKPEHUE B KOTOPBIX SIBIACTCS
JIOITYCTUMBIM, HallpUMeEpP APEb.

CToUT OTMETUTBH, YTO OTAENbHBIE AIEKTPUUYECKUE YCTPOMCTBA CaMU MOTYT
TeHEpPUPOBATh BBICOKOYACTOTHBICE M CPEJHEYACTOTHBIE IOMEXH, KOTOpble OyayT
pacniozHaBatbest Y3/III kak wuctouHuk wuckpeHus. Hampumep, THpUCTOpPHBIE
peryisTopel ¢ (a30oBBIM yIpaBICHHEM 0€3 TOMEXOIOMABISIONNX (UIBTPOB;
pa3iInYHbIE YCTPOMCTBA, T€HEPUPYIOIINE BBICOKOYACTOTHBIE NTOMEXHU MOBBILIEHHOTO
YPOBHS, CYHIECTBEHHO MPEBBIMIAIONIME HOPMBI Ha NoMexosmuccuro. [lpu Hammuum
MEPEUUCTICHHBIX YCTPOMCTB, MPUXOAUTCA JHOO OTKAa3bIBAThCA OT MPUMEHEHUS
Y311, yBenuuuBas pucCKM BO3TOpaHW OT MCKpeHwsi, MO0 orkmodarh Y3JI1 Ha
BpEMS UCIIOJBb30BAHUS YCTPOMCTB, SABJISIOIIMXCS TE€HEPATOPAMU BBICOKOYACTOTHBIX U
CPEAHEYACTOTHBIX ITOMEX.

OcHoBHbIMM XapakTepuctukamu Y311 sBisroTcs:

- HOMUHAQJIBbHBIA TOK — MaKCUMaJbHBIM TOK mpu kotopoMm Y3JII crmocoGHO
JUINTEIbHO paboTaTh, HE Tepsisi CBOWO paboTocmocoOHOCTh. B ocHOBHOM
BBIITYCKAIOTCS B MATH MOAU(DUKALUIX, B 3aBUCUMOCTA OT HOMHUHAJILHOTO TOKa: 16,
25, 32,40, 63A;
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- HOMHUHAQJIBHOE HANpPSHKEHUE — HampshkeHue cetu mnpu kotopom Y 3II
CITOCOOHO JITUTEIHLHO paboTaTh, HE TEPSSl CBOIO PabOTOCTIOCOOHOCTS;

- YCIIOBHBI TOK KOPOTKOTO 3aMBIKAHUS — TOK KOTOPBIA KPAaTKOBPEMEHHO
MoxkeT Bwiepkath Y3JIII 1m0 MoMmeHTa moka He cpaboTaeT aBTOMATHYECKUM

BBIKJIIOYATCIIb, YCTaHOBHGHHBIﬁ JJIA 3allIUTBI HCIIM OT KOPOTKOI'O 3aMBbIKAHU .
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1 — u3roToBUTENB; 2 — MOJIENTh; 3 — HOMUHAIBHOE HANPsDKEHUE; 4 — 9acTOTa; 5 — HOMUHAIBHBIN
TOK; 6 — YCJIOBHBIA TOK KOPOTKOTO 3aMbIKaHUSs; 7 — CXeMa MOJIKJIIIOUEHHS; 8 — cXemMa UHIUKAIUU

COCTOsIHUS Mpudopa

Pucynox 9. [Ipumep mapxuposku Y311

Brei6op Y311 nmpon3BoauTCs IO CASAYIOIIUM KPUTEPHUSIM:

- 10 HOMUHAJIbHOMY HanpsbkeHuto. HomunansHoe Hanpsbkenue Y 311 momkHo
OBbITH 0OJIBIIE JINOO PABHO HOMUHAIBHOMY HAIPSHKEHUIO 3aIMIIAEMON UM LIETH;

- [0 HOMHMHaJIbHOMY TOKYy. Y3JIII He 3ammmaer >JEeKTPUYECKYIO CETh
OT MEPETPYy3KH U TOKOB KOPOTKOTO 3ambikaHus. [lostomy mepen Y3/II nomxen
CTOSITh ABTOMATHYECKUI BBIKIIOYATENb WM APYroW ammapaT ¢ (QyHKIUEH 3aliuThl
OT CBEPXTOKA IO TOKY KOTOPOTO0 HEOOXOIUMO BhIOMpaTh HOMUHANBHBIA TOK Y 3JII1.
I[Ipu 5>ToM HomuHanbHBIA TOK Y3III nomxen ObiTh Oosblie MO0 paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJICHHOI'O JIO HETO ammnapara 3aiuThl (aBTOMaTHUYECKOIro
BBIKJIFOUATENS] WM IPYTOTro anmnapara ¢ (yHKIUEH 3aUThl OT CBEPXTOKA).

Taxxe npu Be1i6ope Y3II cnegyer oOpaTuTh BHUMaHKUE HA HAaIHUnEe (PyHKINAN

HpOBEPKH paboTOCIIOCOOHOCTH ycTpoiicTBa. HekoTopbie MpOU3BOAUTENN OCHAIIAIOT
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V3 I1 kHONKOM MPOBEPKHU, OTACIBHBIC TPOU3BOAUTEIN B KOMIUIEKTE C YCTPOMCTBOM
IIOCTABJISIFOT CPEICTBO KOHTPOJS B BHUJAEC ABTOHOMHOM BWJIKH, IO3BOJISIOLIEH
UMUTHPOBATh KCKPOBBIC pa3psabl, U TaKUM OOpa30M OCYIIECTBIATH KOHTPOJIb
(GYHKIITMOHUPOBAHUS M3JEIUsT U OIpeJeieHue 30HBbl €ro JACHCTBHS, YTO SIBISETCS

HCCOMHCHHBIM IIPCUMYIICCTBOM TAKHX aIlIIapaTOB.

Pucynok 10.ITpumep Y311 B KOMILIEKTE CO CPEACTBOM KOHTPOJIS 30HBI
GyHKIIMOHUPOBAHUS

VYceranoBka Y3/III B rpynmoBbIX CETSIX NMUTAaHHSI CUCTEM IPOTUBOIOXKAPHOM
3aIIMTBI M B JJIEKTPOYCTAHOBKAX MEAMIIMHCKOIO HA3HAYEHUs, NOAJIECPKUBAIOIINX
KHU3HEACSITEIbHOCTD OOJBHBIX, HE JJOMYCKAeTCsl.

VY31l sBnserca eme OOHUM BHJIOM 3alUTHl  JJEKTPUYECKUX LIETEH.
OHo He 3ameHsieT co0oil Ipyrue anmnaparhbl 3alUThl U HE OTMEHSET HEOOXOAUMOCTU
IIPUMEHEHUS B DJIEKTPUYECKUX LIETAX aBTOMAaTUYECKUX BBIKIKOYATEIIEH U YCTPOUCTB
3aIATHOTO OTKIIOYEHUS A dHepeHITnaTILHOTO TOKA.

VY3AI1 pexoMeHmyeTcs YCTaHABIMBATh B OTHEIbHBIX TPYIIOBBIX JIMHUSIX
NIUTAHMSI OCBEIIECHUS M IITEINCENBHBIX PO3ETOK MOCJIE APYTHMX AanmnapaToB 3allUThI
(AB, YIAT).

VYcranoBka Y311 3anpemaeTcst B IMHUSIX CUCTEM MTPOTUBOIMOKAPHOU 3aUTHI,
a TaKXKe JJIEKTPONPHEMHHUKOB, OTKIIFOYEHUE KOTOPBIX MOKET IIPUBECTU K OINACHBIM
IOCJIEACTBUSAM: CO3JAHUIO HENOCPEACTBEHHOW yIpO3bl JUIS JKU3HHM JIIOJEH,

BO3HUKHOBCHHIO B3PLIBOB, ITOKAPOB U T.[.
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YcrpoiicTBa 3amuThI OT epeHanpsizkenus cetu (Y3II)

[lepenaapl HAPSKEHUS B DJIEKTPUYECKON CETH SBIISIIOTCA OAHOU M3 OCHOBHBIX
IPUYUH BBIXOJAa M3 CTPOS DJIEKTPUUECKUX MPUOOPOB, MPUBOISAIINX B OTAEIbHBIX
ciydasx K Tmoxkapy. OCOOEHHO OCTpO BOMPOC 3aIMTHl  AIEKTPOIPUOOPOB
OT MEPEenajgoB HANPSDKEHUS CTOUT B JKWIBIX MHOTOKBAapPTUPHBIX JIOMaX CTapou
MMOCTPOMKH, a TaK K€ YACTHBIX >KWIBIX JOMax MOJKIIOYEHHBIX K CTapbIM JIMHUSM
AJIEKTPOIIEpEaaY.

YCTpOUCTBO 3alMTBl OT NEPEHANPSDKEHUS WM peJie HANOpsHKeHUs — 3TO
amrapar  3alluThl, OCYIIECTBISIIOIIMNA  HENPEPBIBHBIA  KOHTPOJb  BEJIWYUHBI
HAMPSDKCHUS TUTAIONMIEH CETH C IIeNIbI0 00ECTeUeHUs] OTKIIIOUCHHSI HArpy3Kud B

ClIy4dac BbIXOJd 3HAYCHUWA HAIIPSAKCHUA 3a YCTAHOBJICHHBIC ITPUJICIIBI.

(I Y e

BXog N f 0‘ X "
2]

. A

v

e @

Pucynok 11. [IpuMepsl yCTpONCTB 3alIUTHI OT MEPEHANPSHKEHUS PA3IUYHbBIX
MIPOU3BOINATEIIEN

Haznauenune VY3II  3akmrouaercss B 3allUTe  DJIEKTPOOOOPYIOBAHUS
OT TIEpEMNajoB HANPSKEHUS CETU KOTOPbIE MOTYT BO3HHUKHYTb B CIIEJCTBHE
paznuYHBIX (PAaKTOPOB TAKUX KaK OOPHIB HYJIS, epekoc a3 u T.1.

Kax mpasuno, Y3II cocTouT u3 ABYX OCHOBHBIX OJOKOB: M3MEPUTEIHHOTO
Y WCTOJIHUTEIBHOTO.

I[Ipu nomaye wa VYII HanpspkeHUs W3MEpPUTENbHBIM OJOK OmpeneiseT
€ro BeJM4YMHy. Eciin M3MEpEeHHOE 3HAUYCHUE HANPSIKEHUS DJIEKTPOCETU HE BBIXOIUT

3a YCTAaHOBIICHHBIN B HACTPOWKAaX JAMANa30H 3HAYCHHUN W3MEPUTEIbHBIN OJIOK MoJaeT
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CUTHAQJI Ha HWCIOJHUTENIbHBIA OJIOK (pesie) KOTOPBIA 3aMbIKAaeT CHJIOBOM KOHTAaKT,
BKJIFOUYAsl TEM CaMbIM HArpy3Ky B CETb.

Takum o0pazom, Y/III ocymecTBiaseT HENPEPbIBHBI KOHTPOJIb HANpPSHKEHHS
AIEKTPOCETU. B cilyyae CHWKEHMS HANPSDKEHUS HWKE YCTAaHOBIEHHOTO IOpOra
WUTH TIOBBITIICHUS BBIIIE YCTAHOBJICHHOTO B HACTPOIKAX MOPOTa U3MEPHUTEILHBIN OJIOK
MTHOBEHHO TMOJA€T CUTHAJ Ha WCIHOJHUTEIbHBIM MeXaHu3M (pesie) KOTOPBIU
OTKJIFOYAET JJIEKTPOYCTAaHOBKY OT ceTh. [locime BOCCTaHOBIICHHS 3HAYEHUS
HalpsDKeHWsT 10 JONMYyCTUMOTO  3HAYEeHUs, HW3MEPUTEIbHBIM  OJIOK  uepes
YCTAaHOBJIEHHYKD B  HACTPOMKax  BBIIEPKKY  BPEMEHM  IOJIAET  CHUTHAJ
Ha WCTIOJIHUTEIIbHBIN MEXaHU3M, KOTOPBI BHOBb BKIIFOYAET HATPY3KY.

CylIecTBYIOT CIEAYIONIUE TUIIBI Peie HAMPSHKECHUM:

-TI0 TUTTY JIEKTPOCETH: 0 HO(a3HBIE U TpeX(Da3HbIE;

-110 croco0y YCTaHOBKHM: CTallMOHapHbIe U nepeHocHble. [Ipu ycranoBke Y3II
BO BBOJIHOM DJJIEKTPOIIUTKE OOECIEUMBACTCS 3alllUTa BCEM DJIEKTPOCETH M BCEX
3JIEKTPONPUOOPOB, nojakIroYeHHbIX K Hel. [lepenocubie Y3II mpuMenstoTces, Korja
€ro yCTaHOBKa B IIHUTKE 3aTpPyJHEHAa WIM HEO0OXOJUMO O0O0eCreYuTh O0coObIe
HACTPOMKHU MO HAMPSKEHUIO CETH [T KOHKPETHOTO 3JIEKTPOOOOPYA0BaAHUS.

B Hacrosiee BpeMsi CymIeCTBYIOT YCTPOKMCTBA 3aIIUTHI OT MEPEHANPSIKEHUS C
KOMOMHUPOBAHHOM 3alIMTON, TaK HAa3bIBAEMBIE BOJBT-aMIIEPHBIE peJie, KOTOPHIC
KOHTPOJIMPYIOT KPOME HAIPSIKEHUS CETH, €Ile U TOK B CETH, 3alIUIIAs TEM CAMbIM
CeTh, KaK OT IepenajoB HANPSHKEHUS, TaK U OT NEPErpy3Ku, T.€. JOMOJHUTEIBHO
BBITIOTHSIET (DYHKIIUIO OTPAHUYUTENSI MOITHOCTH.

Heob6xoammo 3HaTh, 4TO BOJIBT-AMIIEPHOE pejie HE 00ECIeUnBAET 3aIUTY CETH
OT KOPOTKOIO 3aMblKaHUS M HE MOXET 3aMEHUTh CO0OM aBTOMAaTHYECKUIA
BBIKJIIOYATENb.

Baxnoit xapakrepuctukoit Y3II siBnsieTcs HOMUHAIBHBIN TOK.

HomunanpHbiii TOK — 3T0 TOK, KoTOphiii Y3II cmocoGHO mpormyckaTh 4epe3
cedss B  TEUYEHHWE JUIMTEIBHOTO BPEMEHM COXpaHssl TMpU OSTOM  CBOIO
pabotocnocoOHOCTh. CTaHIapTHBIMU, HauboJee PacpOCTPAHEHHBIMU 3HAYEHUSIMU
HoMuHanabHOro ToKa Y311 sBasrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunanshseiii Tok Y3II onpenensercss mo cyMMapHOMY TOKY Harpy3Kd WU
MOIIIHOCTH BCEX JIEKTPONPUOOPOB, MOAKIIOYAEMBIX B 3aIIHUIIAEMYIO CETh.

[TonyunB paccumraHHOe 3HaYeHHWE TOKa, BbIOMpaeM Y3II ¢ Ommwkaiimmm

OO0JIBIINM CTaHAaPTHBIM 3HAYCHNCM HOMUHAJIBHOI'O TOKA.
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Heob6xomumo yuuteiBath, uto Y3II He 3ammimacT 3JIEKTPOCETh OT TOKOB
Meperpy3kd M TOKAa KOPOTKOTO 3aMblKaHUs, ModToMy camo Y3II J0DKHO OBITH
3alMIIEHO OT HHUX YCTAHOBJIEHHBIM IOCJIEIOBATEIIBHO C HHUM aBTOMATHYECKUM
BhIKIIIOYaTesneM. [loatomy HomuHanbHbI TOK Y 3I1 HE0OX0UMO MPUHUMATH UCXOMS
Y3 HOMUHAJIBHOTO TOKa aBTOMATHYECKOTO BBIKIOUATENS. [IpM 3TOM HOMHHAIBHBIN
Tok Y3II moipkeH ObITh OOJBIIE WM paBEH HOMHHAJIBLHOMY TOKY YCTaHOBIICHHOTO
JI0 HErO0 aBTOMAaTHUYECKOr'0 BBIKIKOYATEIIA.

V3II MOTYT UMETh HECKOJIbKO HACTPOCK:

- yctaHoBKa mopora cpabarbiBanus Y3II mo MakcMMalbHOMY 3HAYCHHIO
Hanpspbkenuss (Umax) - ycTaHaBiIMBaeT MaKCHUMaJIbHO JOMYCTHUMOE 3HAYCHHE
HANPSDKEHUST JJIEKTPOCETH, MPEBBIIMIEHUE KOTOPOrO IIPUBEAET K OTKIIOYEHUIO
Harpy3KHu;

- ycTaHOBKa mopora cpaOarbiBanusg Y3II mo MHHUMaJIbHOMY 3HAYCHHIO
HanpspkeHuss (Umin) - ycraHaBnMBaeT MHHUMAJIBHO JONMYCTHMOE 3HAUYCHHE
HANPSDKEHUST DJIEKTPOCETH, CHWKECHUE HAIPSDKCHUS HWKE JAaHHOTO 3HAYEHHS
MIPUBENIET K OTKIIFOUEHUIO HATPY3KHU;

- YCTaHOBKA BPEMEHHU 3aJEP>KKM BKJIIOUECHHS — BpeMs, depe3 koropoe Y3II,
IIOCJIE OTKJIFOUEHUS HArpy3KH, TOBTOPHO €€ BKJIIOYUT IPU BOCCTAHOBIICHUU 3HAYEHUS
HanpsDKEHHUsT CETH B YCTAHOBJIICHHBIX IIpefenax. Bpems 3aaepKKu BKIIOUYECHUS

AIEKTPOIPHUOOPOB BEIOMPAETCS B COOTBETCTBUH C PYKOBOJICTBOM IT0 SKCILTYaTaIHH.
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Hazmsop S oummmn® oo

HOOKTIOYeHUA

BKJIIOIeHUA 208 4 4 _ .
; IATAHUA peie.
HATPY3KH.
ST s (el il et
Brixmouarers xouTpona - 7 KBT 4411 N
: S contro
MAKCHMAJILHOTO HAIPAKEHHA. W :

B,
HATPY3KH =
Tpexpaspanasrit
Brixmogarens xoaTpona HHIAKATOP.

MHHHAMAJBHOI'O HAIIPAXKEeHHA.

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

Perynarop sanepmrm

BpeMeHH aBTOMATHIEeCKOro 5 230!
BRJIIOYEHHA IOCJIe ABAPHH. 220

Pery.fm'rop MAKCHMAJIBHOIO
HaIpAXeHHA OTKJIIYeHHA.

Peryna'rop MHHHMAaJIBEHOTO
HaOpAXeHHA OTKJIIYeHHA.

Knemyvzr noaxmogenns
Harpy3KH

Pucynox 12. [Ipumep MapKupOBKH YCTPOMCTBA 3alTUTHI OT MEpEeHANPsDKEHU (perie
HaIpPSKEHMS)
KonuuecTBo M crmocoObl HACTPOMKK MOTYT OBITh PA3JIMYHBI JUIsl Pa3HBIX THUIIOB

V3II. OO6wuHO, HacTpoiika VY3II ocymiecTBiasieTcss ¢ TOMOIIbIO MOBOPOTHBIX
PEeryJIMPOBOYHBIX PYUEK.

CpaBHeHHE ammapaTtoB 3alllUThl AJIEKTPUUYECKOW CETH IO OTKIKOYAIOIIEH
CIIOCOOHOCTH

PaccmoTpum pasHuily B paboTe M BO3MOXKHOCTSAX OTKIIHOUEHUS Pa3IMYHBIX
anmnapaTtoB 3allUThl DJIEKTPUYECKUX Ilienedl. B HacTosiee Bpemsi, €CTh MHOTO
KOMOMHHUPOBAHHBIX YCTPOUCTB 3aAIIUTHI AJIEKTPUUECKUX CETEH, T.€. COBMEIIAIOIIUX B
cebe HEeCKOJbKO 3alIUTHBIX (PYHKIMI. 31€Ch MBI PACCMOTPUM HE KOMOMHUPOBAHHbBIC
amnmapathl 3alTUThI, BHITTOHSIONINE TOJIBKO OJTHY (QYHKIIHIO.

[IpyunHamMu MOXapoB OT AJIEKTPOYCTAHOBOK MOTYT SIBIATHCS: KOPOTKOE
3aMbIKaHWE, TEeperpy3ka, TOKH YTE€UKH, JyroBble MpoOOH  (MCKpEHHE),
nepeHarnpsoKeHUeE.

JIns  3aliuThl  DJIEKTPUYECKUX CETEW, B HACTOSIIEE BpEMsl, SBISIOTCS
obs3arenbHBIME K TTpuMeHeHni0o AB u V/IT. OTtu anmapaTsl 3apeKOMEHI0BAIH ceOs
KaKk HajJexHble U d(PdeKTUBHbIE CPEACTBA  MPEIOTBpAIEHUS]  TOXKAPOB
OT 3JIEKTPOYCTaHOBOK.

AB 3zammum@aer 3JeKTPUYECKYI0 CE€Thb OT TOKOB KOPOTKOTO 3aMbIKaHHS

U TIEPErPY30K AIEKTPUUECKOU CETH.
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VAT 3amumiaer dSJIEKTPUUECKYI0 CE€Thb OT I0XKapoB B  pE3yJbTaTe
BO3HHUKHOBEHUS TOKOB YTEUKHU.

Crenyer OTMETHUTh, YTO B HACTOSIIIEE BPEMs 3AIIUTY OT MHOTHX HETaTUBHBIX
(GakTopoB, BBI3BIBAIOIIMX  BO3TOpaHUE B  JJIEKTPUYECKHX  CETSIX, BMECTE
¢ npuMmeHenueM AB u Y/IT, oTuactu pemaroT OpraHu3alliOHHBIMU MEPOIIPUSATUSIMH,
MIPOU3BOAVMMBIMU HA HTAIE€ MPOEKTUPOBAHUS IIICKTPUUECKUX CETEU, MPU UX MOHTAKE
U TP dKCIuTyaTanuu. Vcronb3yoTes Takue Mephl, Kak 3a3eMJICHUE, YKIIaaKa Kabers
B KopoOa, YBEJIMYEHUE pACCTOSHUA MEXKAY [POBOJHUKAMH, TPUMEHEHHE
CHeHUaTbHBIX COCIUHUTENBHBIX YCTPOUCTB (KJIEMMHBIX KOPOOOK M ap.) u T.A. Jis
3allUThl OT NEPErpy30K NPOU3BOIAT MPABWIBHBIM pacueT 3JIEKTPUUECKUX CETel
Y Harpy3KH.

Onnako AB u YT u3zHauanpHO HE OBLIN TIPEeIHA3HAYCHBI JJIS PAaCiO3HABAHUS
VCKPEHMS U OTKJIFOYEHUs LN B CIIy4ae ero nospieHus. VIckpenue He pacnio3HaeTcs
AB nmmu YT, n0CKONIBKY IpU UCKPEHWH HE MPOUCXOAUT HU YBEINYEHHUE CPEIHETO
3HA4YE€HUS TOKA B IIEIIM, HU €r0 yTeUKa Ha 3eMIIIO.

[Ipy mocmenoBaTenbHOM HCKPEHHHM MOJIHOE COINPOTUBIIEHUE —«ILJIOXOTO
KOHTAKTa» YMEHBIIAET TOK HArPY3KU U JEPKUT 3TOT TOK HUKE MTOPOTa OTKIIOUECHUS
AB. COOTBETCTBEHHO, 3TH CPEJCTBA 3AIIUTHI OT HEraTUBHOTO JIEWCTBHS BBICOKOTO
3HauUEHUsSI TOKAa He cpabarbiBatoT. [lpu mapamiensHOM HCKpeHUM Mexay (azoit
M HEUTPAIBHBIM NPOBOAOM TOK OIPAHMYEH IIOJHBIM COIIPOTUMBIICHUEM LIENU
u cpabarsiBanue AB u Y]IT 3aBUCUT OT CTENEHU UCKPEHUS, OJIHAKO B MOJHON Mepe
HE rapaHTUPYETCH.

COOTBETCTBEHHO, PEILICHUE 3aJaul PAaCIO3HABAHUS MCKPEHHS U 0OeCreueHHUs
3alllThl OT TOKAapOB, BBI3BAHHBIX HCKPEHHEM, JOJKHO OOecreurBaThCs HOBBIM
TUTIOM YCTPOWCTB, (DYHKIIMOHAILHO W TEXHWYECKU OPUEHTUPOBAHHBIMU HA TaKYIO
3anauy. Takum ycrpoiictBoM siBisiercst Y 3/111.

VY3AIT 3amumiaer 3JeKTPUYECKYI0 CE€Th OT IOXApOOIMACHOTO MPOSBICHUS
JyTOBOTO TIPO00st (MCKPEHHUS).

Eme onuum  ¢akTopoM, KOTOPBIM MOXET TMPUBECTH K  MOXKAPY
OT DJIEKTPOYCTAHOBOK, SBJISIIOTCS KOJIOAHUSI HAIPSIKEHUS DJICKTPUYECKON CETH.
[Ipruem, OIMacHOCTh MOXKET HECTU KAK MOBBIIEHHOE HANPSKEHHUE, TAK U IMTOHWKECHUE
HaIpsHKEHUS.

AB, YT, Y3AII He 3amuIiarT 3JEKTPUUECKYIO CETh OT OMACHBIX KOJICOaHUI

HaAMpPsDKEHUS CeTH. DTy 3a1auy BeinoiaHseT Y 3I1.
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V311 3amumiaeT 3JeKTPUYECKYI0 CeTh OT KoJieOaHUN HaIpsKEHUs, KOTOpPbIE

MOTYT IPHUBECTH K BBIXOJy U3 CTPOS JIEKTPOIPUOOPOB U MX BO3TOPAHHUIO.

(I)yHKHI/IOHaJILHLIe BO3MOKHOCTH anmapatoB 3allUTbI 3JIEKTPUYECCKUX

CeTel.

Tabauma 2

(-DYHKI_II/IOHaJ'II)HBIe BO3MOZKHOCTH aIlIIapaToOB 3alllUThI 3JICKTPUICCKUX ceTeit

Anmnapar 3a1uThbl

Yerpoiicrso YcrpoiictBo
ABapHiiHBIi . YCTpoiicTBO 3aIIUTHI | 3ALIUTHI OT p
p—— ABTOMaTHYECKHH 3aIUTHI OT
p AupdepeHnaIbLHOro AyroBoro
BBIK/II04aTenb (AB) nepeHanpsKeHus
Toka (YAT) npooost (V31
(Y341)
He
Kopotkoe OobecnieunBaet He oGecneunBaer He oGecneunBaer
3aMBIKaHHE 3aIMUT 3aIIUT obecrieumBacT 3aIIUT
y Y 3aIUTY Y
He
OobecneunBaer He obecneunBaet He o6ecneunBaet
[leperpyska N — obecrieynBaeT —
y Y 3alIUTy Y
He
He obGecnieunBaet ObecneunBaer He oGecneunBaer
VYTeuka Toka SamuT N obecrieunBaeT —
Y y 3aIUTY Y
Jyrosoit
npoboi He obecnieunBaet He obecnieunBaet OoecneunBae | He oOecneunBaer
noclneaoBare 3aIIUTy 3aIUTy T 3alUTY 3aIUTy
JIBHBIN
He B nonHoOM Mepe
JlyroBoit obecrieunBaeT 3amIuTy.
npoboit Moxet cpaboTaTb He o6ecrnieunBaer ObecneunBae | He oGecrnieunBaer
MapauIeIIbHBI CJIMTIIKOM TI03]THO 3aIUTy T 3alUTY 3aIIUTY
i (TIpu OrpaHUYCHHOM
toke K3)
He B nomnnoi mepe He B nonnoi mepe
. obecrieunBaeT 3aIIuTy. obecrieunBaeT
Jyrosoit
06O Mosxer cpaboTath 3aLLUTY. Oo6ecneunBae | He oOecnieunBaer
HapseMJHo CJIMIITKOM TIO3]THO Mosxet He cpaboTaTh T 3alUTY 3aIIUTY
(TIpu OrpaHUYCHHOM (TIpu UMY TECHOM
toke K3) XapakTepe UCKPEeHuUs)
He
[Tepenaasbl He oGecmieuuBaer He oOecrieunBaer Oo0ecnieunBaer
HATIPSDKEHUS 3aIUT 3alUT obecnetuBaet 3aIIuT
P y y 3amuTy y

N3 tabmunpl 2 BUAHO, YTO HU OJWH M3 allllapaToOB 3alllUThl HE 3allUIIAcT

AIEKTPUUYCCKYIO CETh OT BCEX BO3MOJKHBIX aBApUUHBIX PEKUMOB. [[1s1 oOecneueHus
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MaKCUMaJIbHOW 3alllUThl 3JEKTPUUECKOHM CEeTH IIeJIeCO00pa3HO  HCI0JIb30BATh
anmapaThl  3alluThl, paloTaromue Ha OOHApyXEeHHE pa3HbIX IPU3HAKOB
HEUCIIPABHOCTH 3JIEKTPUUYECKOM CETH.

[Tpumenenune Y311 u Y3II He oTMeHsieT HEOOXOAMMOCTH UCTIONIb30BaHusI AB
u YT.

Takum 00pa3oM, €ciau pacCMOTPETh BapUaHT MCIOJb30BAHHUS BCEX BUIOB
3aIIUTHI 3JEKTPUUECKON CETU OTIAEIbHBIMH YCTPONCTBAMH (BBIIOIHSAIOIUMHU TOJIBKO
OJIHYy (DYHKIIMIO), TO HEOOXOAUMO YCTAaHOBUTH YETHIPE Pa3HbIX ammapara 3alliUThl:
AB, VAT, Y3111, Y3II.

B Hacrosiiee Bpemsi pacrpocTpaHeHbl KOMOMHUPOBAHHBIE aNMapaThl 3alIUThI,
KOTOpble OOBEOUHSIOT B OJHOM KOpPIIyc€ HECKOJIbKO ycTpoiicTB. Hampumep,
muddepeHranbHble aBTOMAThI, KOTOPble O0BEAUHSAIOT (DYHKIIMH aBTOMAaTUYECKOTO
BBIKJIFOUATES " YCTpOMCTBA 3aIUTHI g depeHIHaTBEHOTO TOKaA.
KoMOuHupoBaHHbIE yCTpOWCTBa TMO3BOJISIIOT ONTUMU3UPOBATH U YIPOCTUTH

IMPOCKTHUPOBAHUC U MOHTAX JJICKTPHUYICCKHX IMUTKOB.

TepMOUHAMKATOPBI

OnHon u3 Haubosee pacnpoCTpaHEHHBIX MPUYUH MOXapoB
OT DJJIEKTPOYCTAaHOBOK SIBJISIETCSI IIEPETrPEeB KOHTAKTHBIX COEAMHEHUHM W JPYTHUX
aneMeHToB. [lokapoomacHble  peXUMbl  BO3HMKAIOT — BCIEJACTBUE  OOJIBIIOTO
MIEPEXOJHOI0 CONIPOTUBIICHUS, & TAKKE IEPETPY30K.

TepMOUHAMKATOPHBIE MaTEpUANIbl MPEAHA3HAYEHBI ISl BU3YaJIbHOIO WIIH
dboTorpaduyeckoro KOHTPOJSI U MU3MEPEHUsS TEMIEpaTyphl, T.€. PE3yIbTaThl
M3MEPEHUN MOYKHO MPEICTABUTh B BU3YIU3UPOBAHHOM BUJIE.

[Ipy  HgOCTMXKEHMM MaKCUMAJIBHOM TEeMIIEpaTypbl TEPMOUHIAMKATOPHBIN
MaTepHall pacIuUIaBIISIETCS] © HEOOPaTUMO MEHSET CBOM LIBET.

TepMOUHIUKATOPBI MOHO HCIIOJIB30BaTh KakK JIOKa3aTelbcTBO  (hakTa
JOCTWKECHUSA ONPEACICHHOW MAaKCUMAJIbHOM TEMIIepaTrypbl, T.K. PE3YJIbTAThI
U3MEPEHUS SIBIISIFOTCS HEOOPATUMBIMHU.

Meton wW3MepeHMsT TeMmepaTypbl € TOMOLIBI0 TEPMOMHIMKATOPHBIX
MaTepUaIoB OTIMYAECTCA IPOCTOTOM, 3KOHOMUYHOCTBIO, MaJON TPYIOEMKOCTHIO,
BO3MOKHOCTBIO OIEPATUBHOTO TMOJYy4YEHHUSI JIOCTATOYHO TOJHOW WHOOpMaLUU
0 TETJIOBOM PEKUME JIEMEHTOB JIEKTPOOOOPYIOBAHUSI.

TepMOUHAMKATOPHI MMEIOT HECKOJBKO HCIOJHEHUW: TEPMOMHIUKATOPHBIE

HAKJICHKH ¥ TEPMOWHIMKATOPHBIE KPACKHU.
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KoHTpacTHOCTh 1IBETOBOr0O mepexoaa 00ecrneyrBaeT JIETKOe paclio3HaBaHUE
aBapUUHOTO MEPETPEBa.

TepMOMHAUMKATOPBI COXPAaHSAIOT CBOW LBET W MapKUPOBKY Ha NPOTKEHUH
BCETO CPOKA CITYXKOBI.

TepMOUMHIUKATOPHBIE ~ HAKJIEHKM  TPENCTABIAIOT  COOOM  MOIJIOKKY
Ha CaMOKJICAIEWCS OCHOBE C HAHECEHHBIM TEPMOMHAMKATOPHBIM IOKPBITHEM.
MarepuanoM NOMJIOKKA MOTYT ObITh Oymara, ¢oyibra WM TOJIMMEpHas IJICHKA.
Jns npenoxpaHeHusT TEPMOMHIAMKATOPHOTO MOKPBITUS OT BHEIIHUX BO3ACHCTBUU
IIOBEPXHOCTH U3JEIUS IIOKPHIBAIOT 3a1[UTHON IUIEHKOM.

[Ipu nocTkeHUH 3alaHHOM TeMIepaTypbl MHIUKATOp HEOOpPAaTHMO MEHSET
CBOM IIBET.

TepMonHaUKaTOpHBIE HAKIEHKH MOTYT OBITH Pa3jIMYHOTO pa3Mepa U (OpMBI,
B 3aBUCUMOCTH OT 3aJa4ll MUMETh pPa3HbId MOpPOr cpabaTbIBaHMs, UMETh HECKOJBKO
TEPMOYYBCTBUTEIbHBIX METOK C Pa3HBIM IIPEIEIIOM CpabaThIBAHUS.

TepMOUHIUKATOPHBIE HAKIEHKHA MOTYT ObITh OJTHONO3ULIMOHHBIMHU, T.€. UMEIOT
OlHY HMHAUKAIMOHHYK0 METKY M MHOTOIIO3ULMOHHBIMM — MMEIOIIHUE HECKOJBKO
WH/JVMKAIMOHHBIX METOK, HACTPOEHHBIX HA Pa3HbIE TEMIIEPATYPBHI.

70
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NMOCHE

Pucynox 13. [Ipumepsl TEPMOUHIUKATOPHBIX HAKIIEEK PA3IMYHBIX TPOU3BOAUTENCH

[IpyuMeHeHne OMHOIO3UIMOHHBIX TEPMOUHIUKATOPHBIX HAKIJIEEK I103BOJISIET
KOHTPOJUPOBATh MAKCUMAJILHYIO TEMIIEPATYPy Ha JIEMEHTE 3JIEKTPOOOOPYI0BAHUS.
[IpumeHeHne MHOTOMO3UIMOHHBIX TEPMOWHAUKATOPHBIX HAKJIEEK MO3BOJISIET
OIPENEATD TeMIeparypy JJIEMEHTa AIIEKTPOOOOPYI0OBAHUS KaK
cpeaHeapuMETHIECKOE MEXKY MOCIeTHEeH METKOM, M3MEHUBIIEH 1[BET, U TIEPBOM —

HE U3MEHUBIIIEN.
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TepMOMHAUKATOPHBIE KPACKHU, B OTIMYUE OT TEPMOMHJIMUKATOPHBIX HAKJIECEK,
MOXHO HAHECTHM Ha TIOBEPXHOCTH WJIM DJIEMEHTBHl 3JEKTPOOOOPYIOBAHMUSA,
HEJIOCTYIHBIE U1 YCTAHOBKM TEPMOMHJIMKATOPHBIX  HAKIEEK, HaIpUMeEp,
OpU  CJIOKHOM KOHPUTYpaUuMud WIM OrPaHUYCHHOM MPOCTPAHCTBE BHYTpU
IEKTPUYECKUX  IIUTKOB. Kpacku  MOXKHO  HAaHECTM  Ha  IIOBEPXHOCTH
KOHTPOJIUPYEMOTO 3JIEMEHTa 0ojiee TOHKHUM CJIOEM, B pe3yJIbTaTe Yero BO3pacTaer

CKOPOCTb cpabaThIBaHMUS.

Pucynok 14. [IpuMep ucnoaHeHUs] TEPMOUHANKATOPHBIX KPAaCOK

TepMOMHUIUKATOPBl TNPUMEHSAIOTCS JUIsI  KOHTPOJISI TEIUIOBOIO  peXuma
3JIEMEHTOB 3JIEKTPOYCTAHOBOK.

TepMOUHIUKATOPBI TMPUMEHSIOTCS JUIsl OOHApy>KeHHsI U PETUCTpaIUU
NEPErpeBOB AJIEMEHTOB AJIEKTPOOOOPYIOBAHUS WIIM 3JIEKTPONPOBOAKH, B IMEPBYIO
ouepesib, BOJIM3H 3JEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX CO€TMHEHUN.

TepMOUHIUKATOPBI HE TPEOYIOT CIEHUATILHOTO TEXHUYECKOTO OOCITYKUBAHHUS.

3amure moANeXaT  AJIEMEHThl  ANEKTPOOOOpYAOBAaHMS, JUISl  KOTOPBIX
HOPMATHBHO-TEXHUYECKUMHU JOKYMEHTAMHU YCTAHOBJIEHBI HAMOOJBIINE JOIYyCTUMBIE
TEMIIEpaTypbl HarpeBa, a TaKXe 3JEMEHTbl 3JEKTPOOOOpYAOBAHMS, IEPErPeEB
KOTOPBIX MOXET MPUBECTH K aBAPUU WJIH BO3TOPAHHUIO (HE3aBUCHUMO OT HAJIUYHS

TpeOOBaHMIT HOPMATUBHBIX TJOKYMEHTOB).
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TepMOI/IH,Z[I/IKaTOpLI HaHOCAT Ha JJICMCHTEI 3JICKTpOO60py,I[OBaHI/I51,

MMOICKAIMMUC KOHTPOJIIO TCIINIOBOT'O COCTOSHUA.

Pucynox 15. [Tpumep ucnoiab30BaHus TEPMOUHANKATOPHBIX HAKIEEK JJIsI KOHTPOJIS
TEMIIEPATYPbl KOHTAKTHBIX COCINHEHUN

[Topor cpabaTpiBaHUsS TEPMOMHIUKATOPOB BEIOMPAETCS UCXOIs U3 TpeOOBaHUI
HOPMAaTHBHO  TEXHWYECKOW  JOKYMEHTAIlMd Il  KOHKPETHOTO  DJIEMEHTa
AIEKTPOOOOPYIOBAaHUS, TEXHUYECKUX XAPAaKTEPUCTHK H  PEKUMOB  PabOTHI
AJEKTPOOOOPYTOBAHUS.

Tak kak TEPMOMHAMKATOPHI HE SBIISIIOTCS BOCCTAHABIMBAEMBIMU H3JEIHSIMHU,
MOCJIC PETUCTpAIlii MMH TeperpeBa CpadOTaBIINEe TEPMOUHAMKATOPHI TOJJIEKAT
3aMeHE Ha HOBEIE.

HeoOxoammMo KOHTPOJIMPOBATH CPOK MCIOJB30BAHUS TEPMOWHIUKATOPOB.
[Ipu ucTedyeHNM Cpoka HCIOJIB30BAHUS, TEPMOMHIUKATOPHI HEOOXOIUMO 3aMCHHUTH
Ha HoBbIe. [locie 3ameHsI crienaTh OTMETKY B JKypHAlIe.

TepMonHIUKATOPHI SIBJISIFOTCS HEBOCCTAaHABIIMBACMbBIMU u
HEPEeMOHTONPUTOAHBIMA ~ w3AenusiMu  (TokpeiTUsiMu).  [lpm  cpabarbiBaHun
TEPMOMHIUKATOPA, €ro CIEAYET YAAIUTh U 3aMCHUTHh HAa HOBOE U3JeNHe (TIOKPHITHE).
OxpamrBanue TEPMOMHANKATOPHBIX METOK B PE3yJIbTAaTe BO3ACHCTBHS TEMIIEpaTyphl

HEeoOpaTuMo.

TepMocucTeMbl
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TepmocucTeMbl MpeAHA3HAYEHBI 1711 PAHHETO0 aBTOMATHYECKOTO OOHAPYKEHUS
M0KapOOIacHbIX CHUTyallui, BO3HHMKAIOIIMX BCIEJICTBUE IIEpPErpeBa >SJIEMEHTOB
AJIEKTPOYCTAHOBOK: KOHTAKTHBIX COCAMHEHUH, MPOBOAOB, Kabenei (B T.4. KOHIIEBOU
apMaTypbl) M IIHUH, JJICKTPUYECKHUX allllapaToB, BBOJHBIX PaCIPEICIUTEIbHBIX
mKkadoB, IUTOB C 3JIEKTPOOOOPYJAOBAHMEM, HMHOTO 3IIEKTPOOOOPYIOBAHUS
U WX DJJEMEHTOB, TJI€ BO3MOXXHO TMPEBBIIICHUE TEMIIEpaTypbl 000pyI0BaHUS
B HEIITATHOM peXUMe paOOThI WU TIPH MOSBICHUHU JedeKTa.

CucTteMbl OCYHIECTBIISIOT HEMPEPHIBHBIM KOHTPOJIL TEMIEpaTyphl HarpeBa C
CUTHAJIM3AIMEeN O MPEBBIICHUHN YCTAaHOBJIECHHBIX TTOPOTOB U Mepenaveii nHGopMaluu
Ha MYJIbT HEHTPAIM30BAHHOTO HAOIIOICHHUS], TJI€ OCYIIECTBIISIETCS IPUEM TPEBOKHBIX
U3BEIICHU 00 OOHAPYKEHHBIX MEpPEerpeBax C JIaTYUKOB, OTOOpaKeHHE (MHIUKAIIMS)
COCTOSIHUSI M PETUCTPAIIHSI COOBITHIA.

TepmocucteMamMu  MOTyT  OBITh ~ OOOPYJIOBaHBl  AJIEKTPOYCTAHOBKH,
JUIS KOTOPBIX HOPMAaTUBHBIMU JIOKYMEHTaMHU YCTAHOBJICHBI HAMOOJIbIIAs TOITyCTUMAs
TeMIleparypa Harpesa, a TaKke AIEMEHTHI AIEKTPOOOOPYIOBAHUS
U DIJIEKTPOMPOBOJKH, IMEPErpeB KOTOPHIX MOXKET MPUBECTH K aBapuu WIH

BO3TOPaHUIO.

Pucynox 16. [Tpumep cuctemsl, COCTOSIIEH U3 TEPMOAKTUBUPYEMOU
ra30BBLACISAIONIEN HAKICUKN U CIENHAIM3UPOBAHHOTO Ta30BOr0 JaTUYNKa

B kauecTBe yCTpOWCTB OOHApy>KEHHUs MPEBBILIEHUS TEMIIEPATypbl B Pa3HbIX
CHUCTEMAaxX MOTYT BBICTYIIATh pa3jInuHble NaTdyuku. Hampumep, TepMoakTUBUPYEMBIE
ra3oBBIIACIAIOIINE HAKICWKHA, IPU HArpeBaHUU KOTOPBIX [0 OIPEACIICHHOU
TEMIIEPATYPBI BBIACIISICTCSA CUTHAJIBHBIM Ia3, YJIABIMBAEMbIM CIELUATU3UPOBAHHBIM

Tra30BbIM OATYUKOM, IMCPCAAOIHNM CHIHAJ O ICPCTPCBC HAa KOHTPOJIBbHO-IIPUCMHOC
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YCTPOMCTBO; OECKOHTAKTHbIE HMH(PpPAKpACHBIC MATUYMKH; JaTYUKU TEMIIepaTyphl,
yCTaHABIIMBAEMbIE HEIMOCPEACTBEHHO Ha KOHTPOJIMPYEMBbIT AIEMEHT

AIEKTPOOOOPYI0BAHUSI.

(o]
- g - CMELMANM3UPOBAHHbI KOHTPOJIbHO-MPUEMHOE
% TA30BbIV JATUMK YCTPOUCTBO

1. ObepHwTe HaKNenKN BOKPYr KOHTaKTOB
1 YCTAHOBWTE ra30Bbl AaTUMK

!.m»,- !m-e $

70°C 100°C
3. BaBapwuiHON cuTyaumu Haknelnka sbigenaet
2. Tlpu HarpeBaHUM NHAVKATOPHbIE CUrHaNbHbIN a3, KOTOPbIN GUKCMpyeTca
MEeTKU Heo6pammo N3MEHAKT uBeT AaTynKkom
Ilar 1 Ilar 2 Ilar 3
I"azorenepupytomue IIpu narpeBanum Bbimie S0 B aBapuiiHOM  cuTyaumu, Korja
HakJeilku, pasmemieHHble Ha — 90°C  uHAMKATOpHBIE TeMIeparypa [OJHUMAeTCs  BBIIIE
CHJIIOBBIX  KOHTaKTax, a METKH Heooparumo 100°C, HaKJICHKa BBIJICIISICT
TaK»Xe CMOHTHUPOBAHHBIA MEHSIOT CBOHU LIBETA CHUTHAJIbHBIN ras, KOTOPBII
ra30BbIM JaT4YHK B ¢ukcupyercs Tra30BbIM  JATYUKOM.
ANEKTPOLIUTKE JlaTuuk mepenaeT CUTHAN TPEBOTH | /

HMJIK OTKIIOYAaCT IIMTAHUC

Pucynok 17. IlomaroBasi cxema paboThl CUCTEMbI HEIPEPHIBHOTO KOHTPOJIS
TEMIIEpaTypbl HA OCHOBE TEPMOAKTUBUPYEMOM ra30BBIACISIONIEH HAKIICUKA
Y CIIENUAIM3UPOBAHHOIO TA30BOr0 JAaTYMKA

Kpome Toro, TepMOCUCTEMBI MOKHO MCIIOJIb30BaTh KAK CHCTEMbl MOHUTOPHUHI A
MOKApHOI 0E€30MacHOCTH 3JIEKTPOYCTAHOBOK, 3@ CUET PAaHHErO0 OOHAPY>KEHUS TOYEK
Ype3MEpPHOr0 HarpeBa, 3aJ0JIr0 A0 Hayalga TEPMUYECKOW AECTPYKIMHM H3OJISLHUU

B MCCTaX YCTAHOBKHU OATYHUKOB.
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Pucynok 18. [Ipumep cructeMbl MHOTOKaHAIBHOTO 0@CKOHTAKTHOTO
TEMIEPATYPHOTO KOHTPOJISI HA OCHOBE OECKOHTAKTHBIX TUPOMETPUUYECKUX
JaTYUKOB

Pucynok 19. [IpuMep MHTEIEKTYaIbHOW CUCTEMBI KOHTPOJIS TEMIIEPaTypPhl
BBICOKOBOJITHBIX KaOEJIbHbIX TMHUN HA OCHOBE PaclpeieIEeHHOTO
JaTYMKa TEMIIEPATypPbl

Ten0BU3HOHHAS TMATHOCTHKA

B ocHOBe TEIUIOBU3MOHHON AUArHOCTUKU JIEKUT TEIJIOBOM METOJ
HEpPa3pyIlIAOMEro KOHTPOJIs, T.6. TEIUIOBU3MOHHBIE OOCIEAOBaHUSA C LEJIbIO
BBISIBJICHHUS MOXApOOIMACHBIX YYacTKOB M Y3JIOB B  3JEKTPOOOOPYIOBAHUU
Y 3JIEKTPOITPOBO/IKE.

B kayecTBE TEXHUYECKOTO CpEACTBAa TEIUIOBU3MOHHOW  JIMarHOCTHKHU
IMIPUMEHSIETCS TEILIOBU30pP. TEIUIOBU30P — 3TO ONTUKO-IIEKTPOHHBIN U3MEPUTEIBHBIN
npudop, padoTarmuii B MHPpaKpacHOU 00J1aCTH ANEKTPOMATHUTHOTO CIEKTPA.
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Pucynox 20. [Tpumep npoBeieHUs TEIUIOBU3MOHHOTO KOHTPOJIS dJIeKTpoIiKada

Kpatko Meron TEnmiIOBU3MOHHOM JMATHOCTHKU MOXApHOW O€30MacHOCTH
AKCILTYaTUPYEMOTO 3JIEKTPOOOOPYAOBAHUS MOKHO OIUCATH CIEIYIOUIUM 00pa3oM.
Kaxnpiii 00ObeKT uMeeT Temmeparypy, NPUYEM B pPa3HbIX TOYKAaX OHA pasHasl.
Kax npaBuio, oTkJIIOHEHHE TeMIEPATyphl B Ty WU MHYIO CTOPOHY CBUJIETEIHCTBYET
0 KaKOW-TO HEOAHOPOJHOCTH, Aedekre. TemioBu3op Kak BUAEOKaMeEpa OXBATHIBAET
BCIO MaHopaMy OOBEKTa, BHIBOJUT HAa PKpaH U (DUKCUPYET B MaMSITH BECh CIIEKTP
€ro TeMmIeparyp, npeodpasys B TepMOrpammy, T.€. KApTUHKY TeMIeparyp, KOTopas
HAlIOMWHAET HEratuB I1BETHOM (doTorpaduu, TA€ KaXAbIA OTTECHOK I[BETa
COOTBETCTBYET ONPEIECICHHON TeMIIepaType.

HeocnopumbiMu ~ mpeumylecTBaMH  TEIUIOBU3HOHHOTO  00Cie0BaHUs
SABJISIIOTCS: OOBEKTUBHOCTh M TOYHOCTb IOJYYa€MbIX JAHHBIX, 0O€30IacCHOCTb
(mpumensietcst ~ OECKOHTAKTHBIM ~ METON), HEe  TpeOyeTcss  OTKIIIOYCHHE
3JEKTPO0OOPYAOBaHUS U TOATOTOBKU paboyero mecta. OnHaKo, s 60jiee TOYHOTO
TEIUIOBOTO KOHTPOJII HEoOXOJuMa Harpy3ka Ha 3JIEKTpooOOpYyJOBaHUS HE MEHeEe
70%, u He meHee | wyaca paboThl. [Ipu 3TOM MeTOJ BBICOKONPOU3BOAUTEINCH,
K TOMY € OH JaeT BO3MOXXHOCTb IMPAKTUUYECKH MTHOBEHHO, «C MEPBOTO B3TJISAIaY,
yKa3aTb MeCTO Je(exTa, MpeABApUTENIbHO OINpPEAENIUTh CTENeHb JAe(PEKTHOCTH.
Kpome »sToro meroa oTinm4aercs MpPOCTOTOM JOKYMEHTHPOBaHUS J1e(EeKTOB
U BO3MOXHOCTBIO OIpeAeneHuss Je(pEeKToB Ha paHHEW cTaguu pPa3BUTHUSL.
OH 1o3BOJSET C JOCTATOYHOW CTENEHBKD TOYHOCTH JAUArHOCTUPOBATH COCTOSHUE
HE TOJBKO OTKPBITBIX 3JIEMEHTOB 3JIEKTPOOOOPYNOBAaHUS, TaKMX KaK KOHTAaKTHBIE
COEAMHEHUS B DJIEKTPUUYECKUX LIUTKAX U BBOAHBIX IIUTAX, HO U COCTOSIHUE PO3ETOK
Y BBIKJIIOYATENEH, KOTOPBIE 3aKPBITHI KOPITYCaMH, a TAK¥KE AIEKTPUUECKUX IMPOBOJIOK,
BBITIOJIHEHHBIX PA3IMYHBIMU CIIOCOOAMH.



79

3857
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349

331

313

£ 29.4
£ 276

258

239

22,1

20.28

Pucynok 21. [Ipumep TepMorpamMMbl KOHTAaKTHBIX COSTMHEHHM C TEMIIepaTypHOM
IIKAJION

CyTh TEIJIOBU3MOHHOW JUATHOCTUKH 3aKJIIOYaeTcsi B  OECKOHTAKTHOM
pETHCTpAIlM TEMIIEPATYPHOTO TIOJS Ha TIOBEPXHOCTH OOBEKTAa H3MEPUTEITHHOU
anmaparypou, MOCTPOCHUHM W aHAIM3€ TEpMOrpaMM C UCHOJdb30BaHueM OBM
1 oOHapy»eHusl W Kiaaccuukanuu AeheKTOB W NMPUHATHUS pemieHus. Hammdume
nedexTa TpH TaKOW JUAarHOCTHUKE XapaKTepU3yeTCs aHOMAabHBIM ITOBBIIICHUEM
TEeMITepaTyphl B 1€PEKTHOM 30HE IO CPABHEHUIO C UCTIPABHBIMU OOJIACTSIMHU.

YciaoBus W MOPSAOK  TPOBEJACHUS  TEIJIOBU3MOHHOW  TMAarHOCTHKHU
AKCILTYaTUPYEMOTO  3JICKTPOOOOPYIOBAHUS JKWIJIBIX W OOIIECTBEHHBIX 3JIaHHHA
YCTAaHaBJIIMBAIOT  METOJMYECKHE  pekoMeHmamuu  [6]. OHum  HampaBlIeHBI
Ha TPOPUIAKTHKY IOXKApPHOM O€30MacCHOCTH  3JIEKTPOOOOPYAOBAHUS  KUIIBIX
U OOIIECTBEHHBIX 3[IaHUW W TO3BOJISIOT KOHTPOJIMPOBATH M OLICHUBATH COCTOSIHHE
nokapHOM O0€30MacHOCTH 3JEMEHTOB 3JIEKTPOOOOPYOBAHUS, KOTOpPHIE paHEe HE
MOTJIM OBITh OOCIJICIOBAHBI, TAKHX KaK: PO3ETKH, BBIKIIOYATCIIH W DJICKTPUUYCCKUC
MPOBOJKH BBIMOTHEHHBIX PA3JIMYHBIMU CIIOCOOAMHU, YTO SBISIETCS aKTyaJbHBIM
MOMEHTOM B  00iactTh  oOecredyeHHs] TOXKapHOM  0e30MacHOCTH  JKUIIBIX

1 OOIIECTBEHHBIX 3IaHUIA.
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[T=277°C]

Pucynox 22. [Tpumep oOHapy’eHUs MOKaPOOMACHOTO pa3orpeBa 00JITOBOTO
KOHTAKTHOTO COEJITMHEHHUS

C MoMOIIBI0 TEIJIOBU3WOHHON JHATHOCTHKH BBISBISIIOTCS KOHKPETHBIC
neheKTHbIE MeCTa, IJIe 3a4acTyl0 JOCTATOYHO 3aTSHYTh, 3a4YHUCTUTh, 3aMCHHTH
00JITOBOE COCIMHEHNE HIIH TIEPEPACIPEACIIUTE HATPY3KY U Ae(eKT OYAeT yCTpaHEH.

JlomyckaeTcst MCIIOJIb30BaTh APYTHe METOAMKH TEIUIOBU3MOHHOM THATHOCTHKH,
ecad 00JIacTh MX IMPHMEHEHHS COOTBETCTBYET O00JaCTH MPUMEHEHHS HACTOSIIHMX
METOJIMYECKUX PEKOMEHALNN.

B kadecTBe KpHTEpHEB OIEHKH TOXAPHOH OC30MaCHOCTH DIIEKTPUUYECKUX
U3JICTUI  MOXET OBITh TNPHUHATO 3HAYCHHE TEMIIEPATypbl WM TMPEBBIIICHUS
TEMIIEpaTyphl, YCTAHOBIIEHHOE B CTaHIapTaX Ha KOHKpeTHoe m3aenue. Kpome toro,
KPUTEPHH OILIEHKH II0XKAapHOW O€30IacHOCTH MIpPH TEIJIOBU3HMOHHON IHArHOCTHKE
IPHUBEICHBI B METOAMYCCKUX peKOMEHIanusx [6].

JluarHocTuka 3JIEKTPOOOOPYIOBAHHUS TEIUIOBHIM METOIOM HEPa3pyIIarOIIero
KOHTPOJIS (TEIUIOBU3MOHHAS TUArHOCTHKA) TOJDKHA IPOBOANUTHCSA OpUTramoil He MeHee
2 yenoBek. Bee dimeHsl OpUraabl JOKHBI OBITH ATTECTOBAHBI IO TEINIOBOMY METOMY
HEpa3pYIIAOIIEro KOHTPOosi. XOTs ObI OAMH paOOTHHK JIOJDKEH OBITh aTTECTOBAaH HE
Hke, yeM 1o Il kBanmnduKamrmoHHOMY YPOBHIO II0 TEIZIOBOMY KOHTPOJIO B CHCTEME
Pocrexnanzopa.

Jlns  mpoBeacHHsS TEIJIOBH3MOHHOW JHArHOCTUKA MOTYT IPHBICKATHCS
CTOPOHHHME OpraHM3alK{, aKKPEJAWTOBAHHBIE B YCTAHOBJICHHOM TOPSIKE Ha

TEILUIOBOM MCTOA HCPA3PpyHIaroICero KOHTPOJIA.



81

Cnucok aureparypsl
1. Texuuuecknit  pernmamedHT TamoxkeHHoro coro3a «O  Ge30MacHOCTH
HU3KOBOJLTHOTO 060pymoBanus» (TP TC 004/2011)
2. ®enepanpHblii 3ak0H oT 21 nexadbps 1994 roga Ne 69-d3 «O moxkapHOit
6e3omacHoCcTHY (C M3MeHeHussMu Ha 22 nekadpst 2020 roaa)
3. DnekTporexHuyeckue npuanHbl moxkapa. — URL: https://fireman.club/statyi-
polzovateley/elektrotexnicheskie-prichiny-pozhara/ (nara o6pamenus: 06.09.2021).

4. KopoTkoe  3amblKkaHue: NpuUYUHBl U npoduiaktuka. -  URL:
https://altadm.ru/news/2571 (nata oopamenus 16.09.2021).
5. OnacHocTtn Heperpy3Ku 3JIEKTPOCETH. - URL.: https://

sch1285sz.mskobr.ru/files/opasnosti_peregruzki_e_lektroseti.pdf (mata oOparmenus
16.09.2021).

6. [IpoBepka  MOXKAapHOW  OMACHOCTH  BJEKTPOOOOPYAOBAHUS  KUIBIX
1 OOIIIECTBEHHBIX 37aHUN C TTOMOIIBIO TEIJIOBU30pA: METOIMUECKHUE PEKOMEH 1IN .
M.: BHUUAIIO, 2014. 28 c.

7.TOCT IEC 61008-1-2020 BeikmtouaTenn aBTOMAaTUYECKHE, YIPABISEMbIC
muddepeHnnanTbHBIM  TOKOM, OBITOBOTO W aHAJIOTMYHOTO Ha3HA4YeHWS 0e3
BCTPOEHHOM 3amuThl OT CBepXTokoB. Yacth 1. OOmme TpeOOBaHUS M METObI
HCIIBITAHU M

8. 'OCT IEC 61009-1-2020 Brikmrouarenu aBTOMaTHYECKHUE, CpabaThIBAIOIINE
OT OCTaTOYHOTO TOKa, CO BCTPOCHHOW 3allUTOM OT TOKA TMEPErpy3KH, OBITOBBIC
Y aHAJIOTUYHOTro HaszHaueHus. Yacte 1. OOmue npaBuia

9. [IpaBuna ycTpoiCcTBa 3JIEKTPOYCTAHOBOK

10. CIT 256.1325800.2016 DneKTpOyCTaHOBKM J>KWJIBIX U OOIIECTBEHHBIX
3nanuid. [IpaBuiia npoekTupOBaHUs U MOHTaXa

11. CIT 31-110-2003 IIpoekTrpoBaHWE W MOHTaX JJIEKTPOYCTAHOBOK >KUJIBIX
1 00ILIECTBEHHBIX 3JJaHUM

12.TOCT IEC 60898-1-2020 Anmaparypa MajgorabapuTHas 3JICKTPUYECKas.
ABTOMATHYECKHE  BBIKIIOYATENM JUIS  3allUThl  OT CBEPXTOKOB  OBITOBOIO
M aHaJlOruyHoro Ha3zHaueHuss. Yacte 1. ABTOMAaTHYecKHE BBIKIIOYATENH
JUISl IEPEMEHHOTO TOKa

13. https://luminophor.ru/catalog/termoindikatornye-materialy/

14. https://www.thermoelectrika.com


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
https://www.thermoelectrika.com/

