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BBenenue

Homa uyucima mnoxapoB, mnpousomenmux B Poccuiickonn  Depepanuun
OT DJICKTPUUYECKHUX U3CITHIA U YCTPONCTB B 3TAHHSIX M COOPYKEHHSIX, OT OOIIETO YMCIIa
MOXKapOB B  3MaHWSIX W COOPYKEHHMSIX  OCTaeTCs  CTAaOWJIBHO  BBICOKOM
u coctabisiet 6onee 34 %.

HauGonbliiee yucio moxapoB OT 3JIEKTPOOOOPYIOBAHUS €KETOTHO MTPOUCXOAUT
Ha 00BEKTaX >XUIOro cekropa. Mx pons cocraBmser nopsaka /4 % ot obmero
KOJIMYECTBA TMOYKAPOB IO ANEKTPOTEXHUICCKUM MTPUIHHAM.

OcHOBHasg YacTb MOTMOIIMX JIIOJCH Ha TMOXapax OT 3JIEKTPOOOOpYAOBaHUSA
MPUXOJUTCS HAa TIOKaphl B 3JAaHUSX U COOPYXKEHHUAX >KuJjoro cekropa — 94,8%
OT 00IIero yuciia MOTUOMIMX Ha MOXapaX, BO3HHUKIIMX IO AJIEKTPOTEXHUYECKUM
MPUYUHAM.

Cpenn BHIOB OOBEKTOB JKHJIOTO CEKTOpAa HAWOOJBIIEE KOJWYECTBO IOXKAPOB
OT DJICKTPOM3ACIUH W YCTPOWCTB €XKETOJHO IPOUCXOJWT B OJHOKBAPTUPHBIX
W MHOTOKBAPTUPHBIX JKWIBIX JoMax U cocraBisier okoino 43% wu 33 %
COOTBETCTBEHHO.

B 3maHuax u coopyXeHHsX OOIECTBEHHOTO Ha3HA4YeHUs JOJS TOXKapoB
OT DJIGKTPOOOOPYIOBaHUS cocTaBuiaa Oosee 52 % OT o0miero 4uciaa IMOXapoB
Ha JAHHBIX O0BEKTAX.

Jonga wuywucna moruOmmx JrOJed Ha TMoXapax oOT 3JIEKTPOOOOpYIOBaHUS
B OOIECTBEHHBIX 3JaHuAX coctaBmia 19,0 % oT oOmero umciaa MHOTHMOIINX Ha
no)kapax Ha JJaHHBIX 00bEKTax.

Pacnipenenenust  3HaueHUM  mMOKaszaTesled  OOCTAHOBKM € TMOXapamu,
npousomenmmmu B Poccuiickoit @eneparnun B nepuoa 2016-2021 romoB B xuiiom
CEKTOpEe M 3JaHUSAX U COOPYKCHHSX OOIIECCTBEHHOTO Ha3HAYCHMs, UCTOYHUKOM
BO3HMKHOBEHHUSI KOTOPBIX SIBJSUIOCH  AJIGKTPOOOOpYyIOBaHHE, IO CyObEeKTaM

Poccuiickoit @eneparuy npeacrapieHsl B Tadbaumax 1 u 2.



Tao6auua 1
Pacnpenesienue 3Ha4YeHnil MoKa3areseil 00CTAHOBKH C MOKapaMHu,
npousomenmumu B Poccuiickoii ®enepaunu B nepuoa 2016-2021 rogos

B JKHJIOM CEKTOP€, HICTOYHUKOM BOSHUKHOBCHHUHA KOTOPLIX ABJIAJIOCH

3JIEKTPO00OpyI0BaHue, 10 cy0ObekTam Poccuiickoin @enepanun

Koa-Bo Tlo ITorué.o o
PeiiTunr Cy0obexT PO 10KaPOB, 02 | Peiirnur Cy0bekT PO JII01eH, (;; o
ell. qeJl.
1 MockoBckast 00J1acTb 16 861 7,63 1 MockoBckas 00J1acThb 740 6,71
2 Pecrryomixa 8 304 3,75 2 CBepiioBcKast 00J1acTh 417 3,78
bamkoprocran
3 YensOuHckas 00acth 6728 3,04 3 Pecry6uica 382 3,46
bawkoprocran
4 HpkyTtckas 001acTh 6 599 2,98 4 UpkyTtckas o01acTh 358 3,25
5 Jlenunrpackas 001acTb 6 456 2,92 5 Jlenunrpaackas 00J1acTh 342 3,10
6 r. Mocksa 6 047 2,73 6 Kpacrospckuit xpait 342 3,10
7 Kpacrosipckuit xpait 6017 2,72 7 HoBocubupckas o06macts 297 2,69
8 Kpacromapckmii kpait 5905 2,67 8 Hwmxeropozackas o6macth 275 2,49
9 CBepjIoBCcKas 00J1acTh 5 696 2,57 9 YenabuHckas 001acTh 272 2,47
10 Camapckast 001acTh 5573 2,52 10 PocroBckas o6acThb 256 2,32
11 Pecny6nmka Tarapcran 5400 2,44 11 Kpacronmapckwuii kpaii 244 2,21
12 Hoocubupckas odmacts 5301 2,40 12 TromeHckas o0acTeb 233 2,11
13 [Ipumopckuii kpait 5164 2,33 13 [epmckuit kpait 232 2,10
14 KemepoBckas 061acTb - 4945 2.23 14 KemepoBckast 061acTsb - 230 2,09
Kysbacc Kysbacc
15 Hwmxkeroposckast 001acth 4823 2,18 15 Camapckast 001acTh 221 2,00
16 AnTaiickuit kpaii 4587 2,07 16 Pecny6nuka Tatapctan 214 1,94
17 PocroBckas o6nacts 4 329 1,96 17 CaparoBckas 00JacTb 204 1,85
18 XabapoBckuil Kpaid 3998 1,81 18 XabapoBckuil kpait 200 1,81
19 CaparoBckas 007acTs 3864 1,75 Cpennee no cy6nexram 195,8
Ypaiabckoro ®O
20 Boponexckas 061acth 3819 1,73 19 TBepckas 00J1aCTh 191 1,73
21 [Tepmckuit kpaii 3750 1,69 20 Bourorpazckas 061acThb 185 1,68
22 Bonrorpazckas 061acTb 3706 1,67 21 IIpumopckuii kpait 182 1,65
Cpennee no cyobekram
23 Openbyprckast 00J1acTh 3653 1,65 IpuBokckoro ®O 179,5
Cpennee no cyobekram N N
Vpabekoro DO 3632,3 22 AnTaiickuil kpaii 173 1,57
24 r. Cankr-IlerepOypr 3623 1,64 23 Kuposckas obnmacth 173 1,57
25 TroMeHckas 00J1acTh 3459 1,56 Cpennee mo cyonexram 172,3
Cubupckoro @0
Cpennee mo cydnexram 3424,6 24 Boponexckas obmacts 168 1,52

Cubupckoro ®O




Koa-Bo Toas IHorutmao Toas
PeiiTunr Cy0bexT PO 10KaPOB, g Y > | PeidTuHT Cy0bekt PO JII01eH, g Y i
el 0 YeJl. 0
Cpennee no cyobekram
MpuBokckoro GO 3397,2 25 Openbyprckas 061acTs 161 1,46
26 Owmckas 061acThb 3130 1,41 26 Owmckas 001acThb 156 1,41
g7 | XawmrMamcmiCkiiast. | 544, | j3g | o7 r. Mockea 151 | 137
okpyr - FOrpa
Cpennee mo cydobeKkTam Y amyprckas
enTpaasnoro ®O 28987 28 Pecniybunka 145 132
28 Brnagnmupckast 00macTsb 2 687 1,21 29 [Tensenckas obnacTb 142 1,29
Cpez[}:ee H? cybrexram 25949 30 Bnanumupckas obnactb 142 1,29
Poccuiickoii @egepanun
29 Teepckast 00acTh 2418 1,09 Cpennee no cybnexram 138,4
HenTpaasnoro ®O
Cpennee no cyobekTam
[Omnoro ®O 22821 31 Kypranckas o6nacts 130 1,18
30 CraBpomoibCcKuil Kpai 2194 0,99 32 ApxaHrenbckas 001aCTh 130 1,18
31 Kypranckas o6nacts 2128 0,96 33 Bomnoroackas o6nactb 130 1,18
32 HBaHoBckast 001acTh 2126 0,96 Cpemzee H? cybnexTam 129,4
Poccuiickoii Pegepanun
33 [Tensenckas o6nacTs 2075 0,94 34 Hosroponckas o6macts 129 1,17
34 Kuposckas ob6macth 2 057 0,93 35 Tam0OoBckas 001acTb 127 1,15
35 Vipsorckas obmacte | 2046 | 092 | 36 Pecriyommica Caxa 122 | 111
(SkyTuns)
36 Y amyprckas PecryOmrka 2012 0,91 37 3abaiikanbCkuil Kpan 121 1,10
37 3abalikanbCKUi Kpai 2 006 0,91 38 Pecniy6nuka Bypsitus 121 1,10
CpenHee no cyobekTam 19226 39 Uysamickas PecyOrmika 119 1,08
Cesepo-3anagnoro @0 - UyBammus
38 TamboBckast 001acTh 1918 0,87 40 r. Cankr-IlerepOypr 118 1,07
39 Pecny6mixa Caxa 1882 0,85 41 VibsiHOBCKas 00J1acTh 114 1,03
(SxyTus)
40 JIunenkas o0nacth 1 807 0,82 42 Kanyxckas o01acth 112 1,02
Cpennee no cyobekTam
41 Tynbckast 001acTh 1801 0,81 IOmnoro ®O 110,8
42 Awmypckas 001acTh 1754 0,79 43 PsizaHckast obnacth 110 1,00
CpenHee no cyobekTam
43 Bpstackas obnacts 1736 0,78 Cenepo-3anajHoro DO 101,1
Cpennee no cyobektam |4 75 o 44 Tymbcxas o61acT 100 | 091
JaabHeBocTouHOT0 DO
44 Benropockas obmactb 1730 0,78 45 AcTpaxaHcKasi 00JIacTb 100 0,91
Cpennee no cyobexkram
45 ApxaHrenbckas 001acTb 1714 0,77 JlaIbHEBOCTOYHOT O 86,9
PO
46 Pecny6sinka Kpbim 1714 0,77 46 Jlumerkas 00J1acTh 86 0,78
47 PecniyGnuka Bypsitus 1702 0,77 47 Awmypckast o0nactb 85 0,77
48 Mypmasckas 061aCTS 1668 | 075 | 48 Xanrei-Mancniickuii 82 0,74
aBT. OKkpyT - IOrpa
49 Bonorozackas o6nacts 1664 0,75 49 Benroponckas oomactb 81 0,73




Koa-Bo Toas IHorutmao Toas
PeiiTunr Cy0bexT PO 10KaPOB, g Y > | PeidTuHT Cy0bekt PO JII01eH, g Y i
el 0 YeJl. 0
5o | dysamcka Pecnybmika- |y g5 | g4 | 5 Crasponomscxaii kpaii 80 0,73
UyBammms
51 Ps3anckas 00sacThb 1519 0,69 51 Kypckas obnacth 80 0,73
52 Slpocnasckast o6nactb 1491 0,67 52 Pecrry6nmka Mopaosust 79 0,72
53 Kamyxckast ob6macts 1472 0,67 53 HBanoBsckas o0macTs 78 0,71
54 AcTtpaxaHckast 00J1acTh 1468 0,66 54 Bpsackast obmacts 77 0,70
55 Kypcxkast o6nactb 1435 0,65 55 Pecny6imka Kpeim 77 0,70
56 Tomckas o6nacTb 1422 0,64 56 Pecny6nnka Komu 74 0,67
57 Hosroposckast o6macts 1414 0,64 57 OpioBckast 00sacTh 72 0,65
58 Pecny6mmka Mopnosust 1362 0,62 58 Pecny6mmka Kapenns 70 0,63
59 PecnyOnmka Jlarectan 1330 0,60 59 TIckoBckas o0acThb 69 0,63
60 Pecniy6nuka Kapenus 1307 0,59 60 SIpocnasckast o6nacTb 69 0,63
61 CMmoneHckas 001acThb 1305 0,59 61 Tomckas o0acThb 67 0,61
62 Pecny6nmka Xakacus 1226 0,55 62 CMoueHcKast 001acTh 63 0,57
63 TIckoBckas 00acThb 1204 0,54 63 PecnyOmuka Xakacus 60 0,54
64 Pecny6imka Komu 1149 0,52 64 PecyOmmka Mapwit D1 52 0,47
65 Yeuenckas PecnyOiika 1103 0,50 65 Koctpomckast 0651acTh 45 0,41
66 CaxanuHckas 00/1acThb 1088 0,49 66 CaxanuHckas 001acThb 43 0,39
67 OproBcxas 06IACTS 1051 | 047 67 HAmano-Hereruii asr. 41 0,37
OKpyT
68 Pecny6imka Mapwii 91 1006 0,45 68 PecniyOnnka Jlarectan 31 0,28
69 KocTpomckas 061acTs 954 0,43 69 Kamununrpazncxas 28 0,25
001acTh
Cpennee no cyobekTam
CeBepo-Kapka3sckoro 899,3 70 Kamuarckuii kpait 27 0,24
(0]
70 Kamumnnrpanckas 871 0,39 71 EBpetickas aBT. 00macTp 25 0,23
001acTh
71 | Kebapaumo-banxapciaz 771 0,35 72 Pecny6ma Thisa 23 0,21
PecniyOuinka
. . Cpeanee no cyobexkram
72 #Amano-Hexeukui asr. 739 0,33 Cesepo-Kapkasckoro | 20,4
OKpyT
[0]0)
73 Pecmry6nnka TriBa 569 0,26 73 MypmaHckast 061acTh 20 0,18
74 Kamuarckuii kpait 514 0,23 74 Marapganckast 001acThb 20 0,18
75 PecniyOiinka Anpires 500 0,23 75 PecniyOnuka Anraii 17 0,15
76 EBpetickas aBT. 00macTb 495 0,22 76 Kabapuro-Bankapckas 16 0,15
PecniyOnnka
77 Pecrry6nuka Anraii 450 0,20 77 r. CeBacTomnoJb 12 0,11
78 Pecnybmixa Cesepras 435 0,20 78 PecnyGmixa Azsires 10 0,09

Ocetuns - Ananus




Koa-Bo Toas IHorutmao Toas
PeiiTunr Cy0bexT PO 10KaPOB, g Y > | PeidTuHT Cy0bekt PO JII01eH, g Y i
el 0 YeJl. 0
79 MaranaHckasi 00J1acTb 406 0,18 79 YyKOTCKHUH aBT. OKPYT 10 0,09
80 r. CeBacTomnoib 367 0,17 80 Yeuenckas PecryOnrka 6 0,05
81 Pecny6nmka Uarymerns 283 0,13 81 PecnyOimka Marymerns 5 0,05
82 Pecny6nuka KanMbikust 268 0,12 82 Pecrryomika Cesepras 4 0,04
Ocetus - AnaHus
83 Kapauacso-tepxecckas 179 0,08 83 Pecnyomuka Kanmeikus 2 0,02
PecnyGOnuka
84 Heneunxwii aBT. OKpyT 79 0,04 84 Heneuxwii aBT. OKpyT 2 0,02
85 UyKOTCKHiA aBT. OKpYT 75 003 | 85 Kapauaeso-epieccias 1 0,01
PecrryOmmka
Taoaunna 2
Pacnpenesienue 3HaYeHnH oKa3areseid 00CTAHOBKH € MOKapaMu,
npousomeqmumMu B Poccuiickoii @enepanun B nepuoa 2016-2021 ronos
B 3/1aHUAX, COOPYKCHUAX OﬁmeCTBeHHOFO Ha3HAYCHUM,
HCTOYHHKOM BOSHUKHOBCHHHA KOTOPLIX ABJ/IAJJIO0OCH 3HeKTp0060pyHOBaHI/Ie,
no cyobexkram Poccuiickoii @exepanun
Koa-Bo Toas Morubao Toas
PeiiTHHT Cyobext PD M03KAPOB, % > | PedATHHT CyobexT P® JIoiei, % ’
el. qeJl.
1 r. Mocksa 1684 8,99 1 r. MockBa 12 14,12
2 MockoBckas 001acTb 896 4,78 2 MockoBckas 001acThb 10 11,76
3 r. Cankr-IletepOypr 728 3,89 3 ITpumopckuii kpait 7 8,24
4 Kpacnonapckuii kpaii 599 3,20 4 r. Cankr-IletepOypr 5 5,88
5 Pecny6nuka bamkoprocran 561 3,00 5 UpkyTtckas o0iacTb 5 5,88
6 Kpacrosipckuii kpait 545 2,91 6 Owmckas 06macTb 5 5,88
7 Upkyrckas obmacts 545 2,91 7 AcTpaxaHcKas 00JIacTh 4 4,71
8 Tipsnopexuii Kpail 520 278 8 HAmano-Hexeuxui asr. 3 3,53
OKpYT
9 Yenabuackas o0J1acTb 509 2,72 9 Pecny6sinka TreiBa 3 3,53
10 XabapoBckuii Kpait 502 2,68 10 KpacHosipckuii kpait 2 2,35
11 Horocubupckas o0nacth 442 2,36 11 YensouHcKas 00J1acTh 2 2,35
12 Camapckast 00J1acTb 399 2,13 12 HoBocubupckas o06macth 2 2,35
13 PocroBckas ob6nactb 367 1,96 13 PocroBckas 061acThb 2 2,35
14 Pecny6nuka Tarapcran 343 1,83 14 CaparoBckast 001acTb 2 2,35
15 Xawrpi-Mancuiickuii asr, 314 1,68 15 Hwmxeropopackas o01acth 2 2,35
okpyr - FOrpa
Cpeanee no cyobexkram
16 CaparoBckas 00J1acTh 309 1,65 Cubupexoro O 1,8




Koa-Bo Toas Morubao Toas
PeiiTunr Cy0bexT PO N0KAPOB, g Y > | PeddTHHT Cy0bekt PO JII01eH, g Y i
el. 0 YeJl. 0
17 Omckast 0GmacTs 204 | 157 Cpeuiiee no cyouextam | 5
LenTpajabHoro ®O
18 Hiuskeropozckas 061acTs 292 1,56 16 Pecryomixa 1 1,18
Bamxkoprocran
19 Keweposcras obmact, - 291 1,55 17 Xabaposckuit kpaii 1 1,18
Ky3zbacc
20 Bourorpazckast oonacth 283 1,51 18 Camapckast 061acthb 1 1,18
Cpennee mo cydobekTam
Cubnpcroro O 281,7 19 Bonrorpaackas o6nacte 1 1,18
21 Adraiickuii kpait 270 1,44 20 Adraiickuii kpait 1 1,18
22 [epmcknii xpait 269 1,44 21 [epmckuit kpait 1 1,18
Cpennee mo cydobeKkTam 263.0 Cpennee mo cydobexkTam 10
Ypaasckoro @O ' Ypaasckoro @O '

23 Boponexckas 061acth 260 1,39 22 Boponexckas 06aacth 1 1,18
Cpennee no cyobexkram 254 2 Cpennee no cyobexkram 10
HenTpaabHoro ®O ' FO:xHoro ®O '

24 TromeHckas o0acTb 242 1,29 Cpennee Hl;) quGLeKTaM 1,0
25 Pecny6mmuka Kpem 241 1,29 23 CBepaioBckast 00JIacTbh 1 1,18
Cpennee nmo cydobekTam
TpuBoskcroro GO 230,3 24 Amypckast 0651acTb 1 1,18
26 Pecniy6mmka Caxa (AxyTus) 228 1,22 25 TBepckast 00acTbh 1 1,18
Cpennee no cyobexkram
IOmnoro ®O 222,6 26 Bomoroackas o6macts 1 1,18
Cpennee no cyobekram P® 218,9 27 YabsiHOBCKas 001acTh 1 1,18
27 CBepasioBcKas 00J1acTh 216 1,15 28 Benroposckas 06macThb 1 1,18
28 Pecniy6nuka Jlarectan 211 1,13 29 Tam0OoBckas 001acTb 1 1,18
29 CraBponoibCcKuid Kpan 210 1,12 30 Psasanckas obnacts 1 1,18
30 Openbyprckas 00J1acTh 207 1,11 31 Pecny6sinka Komu 1 1,18
31 3abaiikanbCkuii Kpai 190 1,01 32 Koctpomckast 0051acTh 1 1,18
Cpennee 1o cyonexram 186,4 33 r. CeBacTomnoJb 1 1,18
JanbHeBocTounoro PO
32 ApxaHrenbckas 001acTh 185 0,99 34 PecnyOimka Marymeruns 1 1,18
) o Cpennee no cyobexkram
33 SImano-Heneukuii aBT. OKpyT 182 0,97 Janbaesocroanoro GO 0,8
34 ToMckas o0acTb 180 0,96 Cpexnee no cybnexram 0,6
CeBepo-3anaagnoro @O
Cpennee no cyobekram
35 Jlenuurpaackas 00acTb 177 0,95 IpuBokckoro DO 0,6
Cpennee no cyobekram
36 Amypckast 061acTb 171 0,91 Cesepo-Kaskasckoro 0,1
D0
Cpeanee no cyobexkram N N
Cesepo-3anainoro ®O 165,0 35 Kpacnonapckuii kpaii 0 0
37 AcTpaxaHckas 00J1acTh 159 0,85 36 PecniyOisinka Tarapcran 0 0
38 TBepckast 00acTb 154 0,82 37 Xante1-Mancuiicknii ar. 0 0

OKpyT - FOrpa
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Koa-Bo Toas Morubao Toas
PeiiTunr Cy0bexT PO N0KAPOB, g Y > | PeddTHHT Cy0bekt PO JII01eH, g Y i
el. 0 YeJl. 0
Kemeporckas obmacts -
39 Pecny6immka Bypsitas 154 0,82 38 Kys6acc 0 0
40 Kuposckast obmacth 153 0,82 39 TromeHckast obnacth 0 0
41 VY nmyprckas Pecry0nnka 152 0,81 40 Pecny6nmka Kpeim 0 0
42 Bonoroackas o6nacth 147 0,79 41 Pecnybmara Caxa 0 0
(SxyTus)
43 Bnagnmupckas o6macTb 147 0,79 42 Pecny6imka Jlarectan 0 0
44 SpocnaBckas 06macTh 147 0,79 43 CraBponoiabCKuiA Kpai 0 0
45 MypmaHnckas 00J1acTb 146 0,78 44 Openbyprckast 00JacTh 0 0
46 Bpstackas o6nactb 139 0,74 45 3alaiikanbckuit kpait 0 0
47 VesgHOBCKasa 00J1acTh 138 0,74 46 ApxaHrenbckas 001acTh 0 0
48 [lensenckas o6nactb 135 0,72 47 Tomckas o6acTh 0 0
49 Benropockas 06acTh 134 0,72 48 Jlenunrpaackas 00J1acTh 0 0
50 Yeuenckas PecyOmuka 127 0,68 49 Kuposckas 006nacth 0 0
51 CaxanuHcKkas 00J1acTh 124 0,66 50 Pecniyoniuka Bypsitus 0 0
52 TamOoBckast 06macTh 124 0,66 51 Yamyptckas PecrryOmmka 0 0
53 Psasanckas obnacts 118 0,63 52 Bnamumupckas o6mactp 0 0
54 Hysauckas Pecriybmuka - 116 0,62 53 MypmaHcKas 061acTh 0 0
Uysarmms
55 Tynbckast 061acTh 115 0,61 54 SpocnaBckas 00J1acTh 0 0
56 Kypranckas o6nactb 114 0,61 55 bpsiackast obnactb 0 0
Cpeanee no cyobexkram

Cenepo-Kapkasckoro DO 109,4 56 [Tensenckas obactb 0 0

57 Pecny6nmka Kapems 107 0,57 57 Yeuenckas PecryOmuka 0 0
58 PecnyOimka Xaxacus 105 0,56 58 CaxanmHckas 0071acThb 0 0
59 JIunenkas oo6nactb 103 0,55 59 ysamcxas PecrryGmia - 0 0

Uysamus
60 Pecniy6iinka Komu 101 0,54 60 Tynbckast 001aCTh 0 0
61 OpJtoBckast 0071aCTh 98 0,52 61 Kypranckast 001acth 0 0
62 Pecny6nmka TriBa 97 0,52 62 Pecny6immka Kapenus 0 0
63 CMoiteHcKas 001acTh 96 0,51 63 PecnyOmmka Xakacus 0 0
64 Kabapauno-bankapekas 96 0,51 64 Jlunenkas o6acTe 0 0
Pecny6nnka
65 MBanoBcKkas 06acThb 96 0,51 65 OpJioBckast 001acTh 0 0
66 KocTtpomckast 00macth 96 0,51 66 CMoneHckas 001acThb 0 0
67 Kypcxkast obnacts 94 0,50 67 Kabapuuno-banxapexas 0 0
PecniyOnnka
68 KanuauHTpamckas o0nacTb 92 0,49 68 MBanoBsckas 00acTe 0 0
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Kou-Bo Toas IHoruo.o Toas
PeiiTunr Cy0bexT PO N0KAPOB, g Y > | PeddTHHT Cy0bekt PO JII01eH, g Y i

ell. 0 Yell. 0

69 Pecrryomaxa Cenepras 80 043 | 69 Kypexas obmacts 0 0
Ocertust - Ananus
70 Pecrry6mmka Mapuit D1 76 0,41 70 Kamununrpanckas 0 0
obJsacth
71 Kastysckas 061acTs 75 040 | 71 Pecrryomixa Cesepras 0 0
Ocerust - Ananus
72 Pecny6nnka Mopnosust 74 0,40 72 Pecniy6nmka Mapwii On 0 0
73 r. CeBacToroinb 66 0,35 73 Kamyxckas o6macts 0 0
74 Hosroponckas o6mactb 62 0,33 74 Pecmy6muka Mopaosust 0 0
75 Kamuarckuit kpaii 58 0,31 75 Hosroposckast o6nacts 0 0
76 IckoBckast 001acTh 54 0,29 76 Kamuarckuii kpait 0 0
77 PecniyOnmuka Antait 48 0,26 77 TIckoBckas 00acTh 0 0
78 PecnyOimmka Anpirest 44 0,23 78 PecyOnuka Anai 0 0
79 Maramanckas o61acTs 44 0,23 79 PecnyOmmmka Anpirest 0 0
80 EBpetickas aBT. 00J1aCTh 41 0,22 80 Marazganckas 001acThb 0 0
81 Pecniy6nuka Murymerus 31 0,17 81 EBpeiickas aBT. obnactb 0 0
82 PecnyOmmka Kanmeikust 22 0,12 82 PecnyOmuka Kanmeikus 0 0
83 UyKOTCKHI aBT. OKPYT 18 0,10 83 UyKOTCKHI aBT. OKPYT 0 0
84 Heneuxwii aBT. OKpyT 16 0,09 84 Heneuxwii aBT. OKpyT 0 0
85 KapauaeBo-Yepkecckas 11 0,06 85 KapauaeBo-Yepkecckas 0 0
PecnyOnmka PecnyOnmka

C yyeToM HMHTEHCHMBHOIO pOCTa 3HEPrOBOOPYKEHHOCTH HACEJICHUS, KWIBIX U

OOIIECTBEHHBIX 3[IaHWUW, TEHJEHIMS TIO0 KOJMYECTBY «IJICKTPOTEXHUUCCKUX)
M0KapoB, OYEBUIHO, COXPAHUTCS MPU CYUIECTBYIOIIEM IOJOKEHUHN MOXKAPHOU
MPO(PUIAKTHUKU IIEKTPOYCTAHOBOK.

B HacTosiiiee Bpemsi CIOXKWJIACh CUTYyalMsl, KOTJa AJIEKTPOOOOPYIOBAHUE IO
OOJBIIIEH YacTH HUKEM HE 0OCITYKMBAETCS U HE KOHTPOJIUPYETCS C TOUKH 3PEHUS €ro

NOXKAPHON  NpOoQUIAKTUKU. DJIEKTPUKM Ha  OOBEKTax 3aHUMAIOTCAd  €ro

0OCTy’>KMUBaHUEM WJIM PEMOHTOM, KOTJ[a YTO-TO BBIXOJUT W3 CTposi. B 3Toil cBs3W,
OTHUIM W3 OCHOBHBIX BOIIPOCOB SBJISIETCS OpraHMU3aIusl CHCTEMAaTHYECKOU
PO HIAKTUKHY TTOKAPOB OT IIEKTPOOOOPYAOBAHUS KIIIBIX M OOIIECTBEHHBIX 3TaHHM
C IPUMCHEHHEM TEXHUYECKHUX CPEJICTB.

B cooTtBercTBUU co cTaTheld 4 TexHuyeckoro pernamenta TaMmoXKeHHOTO COr03a
(TP TC 004/2011),

HU3KOBOJBTHOE OOOPYJIOBaHUE JIOHKHO OBITh pa3pabOTaHO M M3TOTOBJIEHO TaKUM

«O  0e30macHOCTM  HHU3KOBOJBTHOTO  0OOPYIOBAHMSD)
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o0pa3oM, 4TOOBI MPU MPUMEHEHUH €r0 MO0 HA3HAYECHUIO U BBIMOJIHEHUU TPeOOBaHUMN
K  MOHTaxy, OJKCIUTyaTallud  (HMCIOJb30BAHUIO),  XPAHEHHUIO,  IEPEBO3KE
(TpaHCIIOPTUPOBAHUIO) M TEXHUYECKOMY OOCIYXKMBAaHHUIO 3TO 000pYJIOBaHHE
o0ecreunBano: OTCYTCTBHE HEIOMYCTUMOTO PUCKAa BO3HUKHOBEHHUS TOBBIIIEHHBIX
TEMIIepaTyp, IOYTrOBbIX pa3psioB WM UIIYYEHUH, KOTOpbIE MOTYT MPUBECTU
K IOSIBJICHUIO ONACHOCTEH, OTCYTCTBHME HEIOIMYCTHMOI'O PHUCKa IpH MEperpysKax,
aBapUIHBIX PEKMMax M OTKa3aX, BbI3bIBAEMBIX BIUSHUEM BHEIIHUX U BHYTPEHHHX
BO3JIEHCTBYIOIUX  (pakTopoB. Takke B  JaHHOM  cTaTbe  OMNpEAEIICHO,
YTO HU3KOBOJIbTHOE 000PYI0BaHKE JOHKHO OBITH pa3paboTaHO M U3TOTOBICHO TaKUM
oOpa3oM, 4YTOOBI OHO HE SBISJIOCH HCTOYHMKOM BO3HMKHOBEHHS TOXKapa
B HOPMaJIbHBIX M aBAPUUHBIX YCIOBUIX PaOOTHI.

B  OonpmiMHCTBE  ciydaeB, IOCIE€  MOHTaxa, 3JIEKTPOOOOpYOBaHHUE
HE TmojaBepraercsa MNpoPUIAKTUYECKUM OCMOTpaM, TEXHUYECKOMY KOHTPOJIIO,
OOCITY’>KUBaHUI0O ¥  PEMOHTHO-TIPEAYIPEAUTEIIbHBIM  MepornpusaTusiM.  OmHako
CO BPEMEHEM C HUM MPOUCXOAT OTPULATEIbHBIE U3BMEHEHHS. Y XyIIIEHUE COCTOSTHUS
AJIEKTPOOOOPYIOBaHUS  NPUBOJUT K  HEPAIMOHAIILHOMY  HCIOJIb30BAHUIO
ANEKTPUYECKON SHEPTMU U TOBBIIIECHUIO YPOBHS MOXKAPHOW OMAaCHOCTH, a, 3HAYUT,
TpeOyeT 3a HUM CHUCTEMATU3UPOBAHHOTO HAOIIOACHUSI.

B cootBercTBUu ¢ DenepanbHbiM 3akoHOM OT 21 mekabpst 1994 r. Ne 69-D3
«O moxapHoil 0Oe3omacHOCTW», MNPOPUIAKTUKA MOXKAPOB — COBOKYHHOCTH
MPEBEHTUBHBIX MEP, HAMPABICHHBIX HA UCKIIOYEHHUE BO3MOKHOCTH BO3HMKHOBEHUS
M0>KAPOB U OTPaHUYECHHE UX TTOCIIEICTBUM.

[Tox cuctemoii MpopUIAKTUKH TOKAPHOM OIMACHOCTH AJIEKTPOOOOPYIOBAHUS
JKUJIBIX W OOIIECTBEHHBIX 3JaHUN TMOHUMAIOTCS PETYJISIPHbIC, BBIMOJHIEMBIC
1o 3aJlaHHOMN nporpamme HaOII0ACHUS 3a AKCILTyaTUPYEMbIM
AIEKTPOOOOPYI0BAHUEM, MO3BOJIAIONINE OMPENEATh €ro (PaKTUUECKOE COCTOSHHE,
IPOUCXOMSIIME B HEM MPOLUECCHl W NPOrHO3UPOBATH HW3MEHEHUE COCTOSHUS
MOJI BIMSTHUEM pa3nuvHbIX (hakTopoB. Takue HaOMIOIEHUS HEOOXOIUMBI, B TIEPBYIO
ouepeib, IS JIEKTPOOoOOPYI0BaHUSI 0OBEKTOB C MACCOBBIM MTPEOBIBAHUEM JIFOIEH.

[To>xxapHas 0e30MacHOCTh OOBEKTOB PA3NMYHOIO HA3HAYEHUSI B 3HAUUTEIHHOU
CTENIEHU ONpPEAeNAeTCS COCTOSHHEM JKCIUIyaTUPYEMOI'O 3JIEKTPOOOOPYI0BaHUS

H 3JICKTPOYCTAaHOBOK.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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OCHOBHBIM  HampaBJ€HUEM B OO0ECIEYEHUU TMOXKApHOW OEe30MacHOCTH
HKCILTyaTUPYEMOTO 3JIEKTPOOOOPYOBAHUS SIBISETCS MaKCHUMAJIbHO BO3MOKHOE
CHMW)KEHUE BEPOSITHOCTH BO3HUKHOBEHMS IMOXAapa OT 3JIEKTPOYCTAHOBOK B LEJIOM
Y OT OT/ACJIbHBIX JIEKTPUUECKUX U3AEITHIM.

TaM, rae ecTb KOHTAKTHBIE COCIMHEHHUS B JIEKTPOCETAX, MPOLECC OKUCICHHUS
METaJUIMYECKUX TOBEPXHOCTEH DIIEKTPOKOHTAKTOB U  TMOSBJICHUS  JC(PEKTOB
HerpepbiBeH. be3 0cTaToOuHON TEeXHUYECKON OCHAIEHHOCTH M IMOATOTOBJICHHOIO
NEpPCOHANIa B OOJBIIMHCTBE CIY4YaeB HEHCHPABHOCTU 3JEKTPOOOOPYAOBAHUS MOXKHO
OOHAPYXHUTh TOJBKO MO XapaKTEPHOMY 3araxy WM OOYTJIEHHOW 3JEKTPOU3OJISIIHH,
YTO XapaKTEPHO ISl aBapUIHBIX A€PEKTOB YK€ Ha MOKAPOOMACHOW CTauu.

Bo3HukHOBeHHE N€(EKTOB 3IEKTPUUYECKUX LENeH M 3JIEKTpPOoOOOpYyIOBaHUSI —
3TO €CTECTBEHHBIN IMpoLecc, K KOTOPOMY HE0OXOJUMO OBITh TOTOBBIMH U KOTOPOE
HEO0OXO0IMMO MPEAYNPEKIATh 3a01arOBPEMEHHO.

B nHacTtosiee BpeMs NOSIBUIIMCh HOBbIE TEXHHUUYECKHE CPEJICTBA, IMO3BOJIAIOIINE
BBIBECTH MNPO(QUIAKTUKY TIOKAapOB  OT  3JIEKTPOOOOPYNOBAaHHUS B  JKHJIBIX
U OOIIECTBEHHBIX 3/IaHUSAX HAa HOBBI YPOBEHbD.

K oOciyxuBaHUIO 3JEKTPOYCTAHOBOK JIOIMYCKAIOTCS KBAIU(DPHUIIMPOBAHHBIE
CHELUUAIIMCTBI, HMMEIOIINE Tpynmy Mo dJjekTpode3onacHocTd He Hiwke I,
MOATBEPKIECHHYIO COOTBETCTBYIOIIMM YJOCTOBEPEHUEM.

OOcneoBaHuEe  BJIEKTPOYCTAHOBOK  JOJDKHO — MPOM3BOAUTHCS ~ COBMECTHO
C  KBaJM(UUUPOBAHHBIM  IEPCOHAJIOM  BJIEKTPOTEXHUYECKOTO  XO34HCTBa,

OTBETCTBEHHBIM 32 00CTyKMBAaHUE DJIEKTPOOOOPYIOBAHUS 3/1aHUS.
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1. Ob6aacTb npuMeHeHUs!

Hacrosimue Meronuueckue peKOMEHIAUU ONPENETIOT OOLIUE MOJOKEHHUS
[0 OpraHM3alu NPOPUIAKTHKU TO0XKAPOB OT 3JIEKTPOOOOPYNOBAHUS B KUIBIX
Y OOILIECTBEHHBIX 3aHUSAX C IPUMEHEHUEM TEXHUYECKUX CPEJICTB.

Hacrosmue METOUYECKHE pEKOMEH1alluu peIHa3HaYeHbI
JUI  UCIIOJIHUTENbHBIX OpraHoB cyObekToB Poccuiickoit ®enepauuu, opraHos
MECTHOTO CaMOYIIPABIICHUS, OpTaHU3alUN MO peanu3alyuy MOJHOMOYUN B 001acTh
MokKapHOM 0e30MacHOCTH, a TaKXke COOCTBEHHUKOB (apeHAATOpPOB) KWJIBIX JOMOB
(kBapTHD).

OCHOBHBIMHM 3aJjauaM{ MCIIOJIHUTEIBHBIX OpPraHoB cyObeKkToB Poccuiickoii
denepanny, OpraHoB MECTHOTO CaMOYIIpaBJICHUS, OpraHu3aIuii,
0 MNPOPUIAKTUKE IMOXKAPOB B KWIbE, SBIAIOTCA OOyYEHHE HACEJICHUS MeEpam
MOKApHON OE€30MaCHOCTH, OCHOBAM I0XAapoOE30IacCHOTO TIOBEACHMS, a TaKXKe
MH()OPMUPOBAHKE HACENIEHUS O MEPAX MOKAPHOI 0€30MMACHOCTH.

Hactosdmue wMertoguueckue pEeKOMEHJALMU MOTYT ObIThb  IPUMEHEHBI
COOCTBEHHMKaMHU JOMOB (KBapTHUp) U apeHJaTOpaMu MOMEUICHUN Ui MPOBEICHUS
CaMOCTOATENIbHOM TMEPBUYHOM OIIEHKM COCTOSIHUSL TIOKapHOM  0e30MacHOCTH
AKCILTYaTUPYEMOTO AJIEKTPOOOOPYIOBAHUS.

B Hacrosmmx MeTonnyeckux peKoOMEeHAAIUAX M0 TEXHUYECKUMU CPEJICTBAMU
npo(UIAKTUKK TOKapOB MOHMMAIOTCS alaparbl 3alIUThl 3JEKTPUUECKUX LIETIEH,
TEIJIOBU3UOHHAS JUArHOCTHUKA, TEPMOMHANKATOPBI U TEPMOCUCTEMBI.

Hacrosimye MeToguveckue peKOMEHJALMH He SBISIOTCS PYyKOBOACTBOM
N0 TPOECKTUPOBAHUIO AJIEKTPOYCTAHOBOK 3JaHMl W  MOHTaXy amnmnaparoB
AIEKTPUYECKOM 3aIUThI U APYTUX TEXHUUECKUX CPEACTB.

[IpoekTUpOBaHME W MOHTAX 3JIEKTPOYCTAHOBOK 3[aHUM JIOJDKEH ITPOBOAUTHCS
B COOTBETCTBUHU C JIEUCTBYIOIIMMH HOPMATUBHBIMU JOKYMEHTAMH.

Hacrosimyie MeTtoauueckue peKOMEHAAMM HE SABISIIOTCA HOPMATHUBHBIM

JIOKYMEHTOM.
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2. OCHOBHBIE JIEKTPOTEeXHUYECKHe IPUYMHBI 0KAPOB
0T JIEKTPOOOOPY10BAHMSI

[ToxxapHasi 6e30MacHOCTh OOBEKTOB PA3IMYHOTO HA3HAUCHUS, B TOM YHCIIC
KHUIBIX W OOIIECTBCHHBIX 3JaHUA B 3HAYUTEILHOW CTENICHH OMPEACISAeTCS
COCTOSIHUEM JKCILTYaTHPYEMOTO JIEKTPOOOOPYAOBaHUS H AIEKTPOYCTAHOBOK.

3HaHUEC TEXHUYECKUX TPUYMH IMOKAPOB OT DJICKTPOYCTAHOBOK MO3BOJISET
Oprann3oBath Y3(HEKTUBHYIO CUCTEMY MOKAPHO-TTPODUIAKTUIECKUX MEPOIPHSITHIA.

K mpuarHaM mokapoB JIEKTPOTEXHUIECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMBIKaHNUE;

- IEperpy3Ka IEKTPUUECKUX LIETIEH;

- 0OJIBIIIOE TIEPEXOHOE COTIPOTUBIICHHUE;

- UICKPCHUE;

- DIIEKTPUYECKAs 1yTa;

- IEpEHANPSIKCHUE dIICKTPUICCKON CETH.

Kpome Toro, HEOOXOIUMO YUYHUTHIBATh, YTO MEPEHANPSIKCHUE ICKTPUICCKOM
ceTd, OOJIBIIOE MEePEXOTHOE COMPOTUBIICHUE WM TIEPerpy3Ka ICTH MOXKET MPHBECTH
K KOPOTKOMY 3aMBIKaHWIO, BO3HMKHOBEHHUIO JJIEKTPUYECKOW AyrH, U HA000pOT,
KOPOTKO€ 3aMbIKaHHE€ MOXKET IMPHUBECTH K TEperpy3Ke OJIEKTPUYECKOH CeTH,
K UCKPEHUI0, 00Pa30BaHUIO ICKTPUUYECCKON TYTH, K MEPEXOy IEKTPUIECKOTO TOKA
Ha METAJUTMYECKUE 3a3eMJICHHBIC KOHCTPYKIHMHU U T.1. [3].

To ecth, omHM aBapuiiHBIC PEXKUMBI, MOTYT TEPEXOAWTH B Apyrue Oosee

OITIACHBIC OTHOCUTCIIbHO BO3MOKHOCTH BOSHHKHOBCHUS I10KAPOB.

Kopomkoe 3amvikanue

Cpenu mnOpuuMH TOXKAPOB  AJIEKTPOTEXHUYECKOTO XapakTepa KOPOTKOE
3aMBbIKaHUE SIBISIETCS CAMBIM PACHPOCTPAHEHHBIM, XOTS HEPEAKO OHO MOXKET ObITh
U CJIEJICTBHEM KaKOW-THOO0 APYyroi aBapuiiHOM CUTyallUd B SJICKTPUIECKOM IICTIH.

KopoTkoe 3ambikaHue B JJIEKTPUYECKUX UEMSIX MOXET BO3HUKHYTh
B pe3yJIbTaTe 3aMbIKaHUS MEXIY (Pa30BBIM U HYJIEBBIM MPOBOJHUKAMU, 3aMbIKAHUS
(ha30BOro MPOBOIHUKA Ha «3eMITio» [3].

NupiMu  clioBamMu, KOPOTKOE 3aMbIKaHME BO3HHMKAET TPU COCIUHCHUHU
ANEKTPUUYECKUX MPOBOJOB C HAPYILICHHOW H30JSMEH, CONPUKOCHOBEHHH MPOBOJOB

C MCTAUIMYCCKUMH 3a3CMJICHHBIMH KOHCTPYKIHUAMHU SﬂaHHﬁ n COOPYKCHUHU,
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MONAJaHNA Ha OTOJIEHHbIE IPOBOJA MOCTOPOHHUX METAUIMYECKUX MPEIMETOB,
npoboe OOyIJIeHHONM WM HapyUIEHHOM M30JSIMM  TPOBOJAOB UM APYIHX
AJEKTPOYCTAHOBOYHBIX U3ACITUU.

[Ipn KOPOTKOM 3aMBIKAHMM MTHOBEHHO MHOTOKPATHO YBEJIMYMBAETCS CUJIA TOKA
B LIENH, NPOHUCXOJHUT 3HAYUTEIBHOE BBIJCICHHUE TEIJIa, 3HAYUTEIBHO BO3PACTAECT
TeMIEpaTypa TOKONPOBOIAIIUX JKWII, YTO IMPUBOJUT K PACIUIABICHUIO H30JIALIMU
ANEKTPUUECKUX TMPOBOJIOB M Kabeiled M €€ MOoCIeqyIoUeMy BOCIIAMEHEHHUIO.
KopoTkoe 3aMblkaHue, KaK IMPaBWIO, CONPOBOXKAAECTCSA XJIONKOM, PacCIUIaBICHUEM
MeTajula TMPOBOJHUKOB M BHEIOPOCOM PACKAJICHHBIX YACTHUII W3 30HBI KOPOTKOTO
3aMBIKaHUs C TOCIEAYIOIINM BOCIUIAMEHEHUEM OKPYKAOIIUX MPEAMETOB.

Haubonee pacrnpocTpaHeHHbIE MPUYHUHBI, MO KOTOPHIM MOXET MPOU30UTH
KOPOTKOE 3aMbIKaHHE B KBAPTHUPE, IOME, OOIIECTBEHHBIX 3aHUSIX — 3TO MOBPEKICHHE
W30JISILAH. [ToBpexneHue M30JISIAN qarie BCETO MPOUCXOJUT
B MECTax, IJie mpoBojia neperudarTcs. Takke K MOBPEKIACHUIO H3OJSLIUA MOXKET
MPUBECTH TEPEKPYUHMBAHUE MPOBOJIOB, CrHOAHUE MPOBOJOB IMOJ OCTPHIM YIJIOM,
HOBPSKJICHUE H30JIAIMU TPOBOJOB MpPH IPOBEJACHUHM PEMOHTHBIX pabor [4].
N30nun0 MOTYT MOBPEAUTH TPBI3YHbl WIJIM JIOMAllHUE KUBOTHbIE. Eiie oxHa
MIPUYAHA KOPOTKHUX 3aMBIKAaHUW — IEPETPEB U, KAK CIECACTBUE, PA3PYIIEHUE U3OJISIIAH.

HUctounnkamMu 3aXuraHusi NPU KOPOTKUX 3aMBIKAHHUSIX MOTYT SIBJISITbCS
packajieHHble (TOpsIIME) YacTHIBl M Kalld MeTajla TpU  PacIUIaBICHUU
B ABapUWHBIX PEXKMMAX O>KWI TPOBOAOB (kKabOenmed) WM TpuU pa3pylieHUU

AIEKTPOIIPUOOPOB.

Ilepezpy3ka 3n1ekmpuueckux cemei

CoBpeMeEHHBIE KBApTHUPBI M JIOMA HACBIIIEHB MHOXECTBOM JJIEKTPUYECKUX
npubopoB. YacTtoit NpPUYMHON BO3HUKHOBEHHUS TIOXKAPOB SBISIETCA TEperpys3ka
BJIEKTPOCETEN.

[Ieperpy3koii Ha3bIBAETCS TAKOE SABJIEHUE, TPU KOTOPOM B DJIIEKTPUUYECKON CETH
BO3HHUKAIOT TOKOBBIE HArPy3KH, MPEBBIIIAIOIINE JUITUTENBHO IOy CTUMBIE.

Haunboinee yacToii mpruuMHOM, BBI3bIBAIOILEH NIEPETPY3KY DJIEKTPUUECKUX Ienei
B KUJIBIX ¥ OOIIECTBEHHBIX 3MaHUSX, SBISICTCS BKIFOUCHHUE B DJIEKTPUUYECKYIO CETh HE
IPEIyCMOTPEHHBIX pPacyeTOM MOUIHBIX MOTPEOUTENECH AIEKTPOIHEPTUU WU
BKJIIOUEHHUE B OJIHY PO3€TKY HECKOJBKO OBITOBBIX MPUOOPOB OOJIBIIONW MOIIHOCTH

OZTHOBPEMEHHO.
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B pesynbrare mneperpy3ku IMpoBOJla HArpeBaloTCs, BBIIEISETCS OO0bIIOe
KOJIMYECTBO TEIIa, MOTYT IUIABUTHCS KUJIbI TPOBOJIOB — 3TO MOXKET CTaTh MIPUUUHOMN

KOPOTKOTO 3aMbIKaHHs, BOSHHKAIOT UCKPHI M KaK CJIeJICTBUE TIoXkap [5].

bonvwoe nepexoonoe conpomuenenue (n10xoit KOHmaxm)

bonbiioe mnepexogHOe CONMPOTHUBIEHUE — OTO CONPOTHBICHHE Y4YacTKa
AJIEKTPUYECKOMN 1IETH B MECTE COEAMHEHNUS OTIENIbHBIX 3JIEMEHTOB (MECTa COEAMHEHUS
IIPOBOJIOB, MOJICOEIMHEHUS UX K DJIEKTPOIPUEMHUKAM, KOHTAKTHBIM 3JIEMEHTaM U
T.I.) B KOTOPBIX, NP HENMPABHIBHOM HMX HUCIOJHEHHH, CONPOTUBJIEHHUE BBILIE IO
CPABHEHUIO C CONPOTHUBIICHUEM JJIEKTPUUECKOM LENH A0 3TUX YYaCTKOB M MOCIIE HUX
[3].

Haubonee yacto 60blne NepexoJHbIe CONPOTUBIIEHUSI BO3HUKAIOT B MECTax
COEMHEHMs MIPOBOJOB MEXIy CO0O0H, KOrja BMECTO IMalKH, CBApKH, OINPECCOBKHU
WIA 32KUMOB MOJ OOJTHI NPUMEHSIOTCS CKPYTKH MPOBOJIOB (OCOOEHHO OIacHa
CKpPYTKa ITPOBOJIOB C aJTFOMHUHUEBBIMU U MEHBIMU >KHJIAMH ), B MECTaX MOJIKIIOUYEHUS
IpPOBOJOB K anmaparaM 0e3 CHeUuajgbHbIX 3aKMMOB UM  HAKOHEYHUKOB,
B BBIKJIIOYATENSAX, IITENCENbHBIX pa3beMax (pPO3eTKax, BUIIKAaX) Ha KOHTAKTHBIX
AJIEMEHTaX NPH CHWKEHUU NMPHJIAraeMbIX JJI BKIIOUEHUS YCUINM, HETOBKIIOUECHMUS,
HOJrOpaHusl M T.N., B MECTaX KOHTAKTOB, BBIIOJHEHHBIX C IOMOIIBIO PE3bOOBBIX
COEMHEHHUH B 3JIEKTPOOOOPYJOBaHUH, B KOTOPOM B Ipolecce padoThl MPOU30ILIO0
ocnabjieHue KOHTAKTA.

HenocpencTBeHHbIM MCTOYHUKOM 3a)KUTaHUS B TOM CIIy4a€ MOTYT OBITh:
AJIIEMEHTBI JJIEKTPOYCTAHOBOK, HArpeThle JO0 BBICOKOM TeMIlepaTypbl TEIJIOM,
BBIZICJICHHBIM ~ DJIEKTPUYECKHMM TOKOM B  MecTe OOJBIIOr0  MEPEXOAHOIrO
CONPOTHUBJICHUS;  AJIEKTPUYECKUE  MCKPhl WM  YAaCTHIBI  PACIUIABIEHHOIO
YW HaKaJICHHOIO0 METaJlla, BO3HMKAIOIIME B MECTE «IUIOXOr0» 3JIEKTPUYECKOIO
KOHTaKTa.

Kpome Toro, 00ib110€ MEPEXOTHOE COMPOTUBICHUE MOMKET ObITh MPUYMHOMN

BO3HHUKHOBCHHA KOPOTKOI'O 3aMbIKaHM:.

Hckpenue (0yzoeoii npoooit)

Uckpenne (myroBoil mpoOOW) B IJIEKTPOYCTAaHOBKAX — OTO BechMa
pacnpoCcTpaHEHHOE SBJICHUE W MPOUCXOAUT KaK IMIPH HOPMAILHOUM paboTe OTACIBbHBIX
NOTpEeOUTENEeH ANEKTPUUECKOM JHEPTruu, 4Yalle BCEro MPUOOPOB HMMEIOIINX

KOHHCKTOPHBIﬁ QJICKTPOABUIATCIIb IIPU HCIIJIOTHOM IMPWIICTAHHW K HUM IICTOK, TaK
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U B aBApUHHOM pEXHUME padOThl 3JIEKTPOIPUOOPOB, B MECTAX HEKAYECTBEHHOI'O
OPUCOCAMHEHUS  TMPOBOAOB K  TOTPEOUTENSIM  DJIEKTPUYECKOW  HHEPTHH,
IpU COMPUKOCHOBEHHM OTAEIBHBIX YYacTKOB TMPOBOJOB MEXIy CO000M wiu
C 3a3¢MJICHHBIMU KOHCTPYKIIUSMH U T.1. [3].

[Ipy uCKpeHMHM TPOUCXOAUT OOpa30BaHUE HCTOYHHKOB  3a)KUTaHUA,
o0alaloluX YHEPTUEN U TEMIEPATypOil JOCTATOYHBIX ISl BOCINIAMEHEHUS! MHOTHX
TOPIOYMX BEIIECTB U MATEPUAIIOB.

HckpoBoii pa3psii MOKET 00pa30BbIBaTHCS MPU U3JIOME KUJbl Kalenst u3-3a
YCTAJIOCTU METalla, pa3pblBa MPOBOJHUKA IPHU YPE3MEPHOM PACTSKEHHH Kales,
a100 MPH MOBPEXKACHUU KUJIbI TTOCTOPOHHUM TpeaMeToM. B moBpexaéHHON xue
BO3HHMKAET MaJIblil 3a30p, MpOOHMBAEMbI pabOYMM HANpPSIKEHUEM, IOITOMY TOK
[0 TaKOMy KaOeJro MpOJ0JIKAET MPOTEKaTh, U OCTAETCSA OJM30K K HOMHUHAJIBHOMY
3Ha4eHUIO0. B 3a30pe BO3HMKAET AyroBOM pa3psil, CONPOBOXKAAIOIINICA THTEHCUBHBIM
BBIJIEJICHUEM TEIUIA, YTO MPUBOJANT K JaJIbHEHIIIEMY pa3pyILIEHUIO U30JISIUH KaOems U

€TI0 BO3TOpaHHIO.

Inekmpuueckasn oyza

DnekTpuyeckas ayra oopasyercs B pe3yJibTaTe yCTOMYUBOTO AJIEKTPUUECKOTO
paspsia MexJIy IABYMS METAUIMYECKHMH 3JIEMEHTAMM 3JIEKTPUYECKOW YCTaHOBKH,
VMMEIOIIMMH Pa3Hble NOTEHIMANBI. B 3JIEKTpUUECKON 1yre MPOUCXOAUT UHTEHCUBHAS
WOHM3alMs Ta30BOr0 IPOMEXKYTKa, IUIABIEHHE M ropeHue Meramia. Kpome Toro,
MPOUCXOJUT MHTEHCUBHOE pa30pbI3TUBAHUE PACIUIABICHHBIX YacTHI MeTasia,
UMEIOIIMUX OOJIBILION 3amac TEmIOBOM HSHEPruu, KOTOpbIE MOMNajas Ha TOprOYHe
MaTepuaibl, MOTYT 3aXeub HUX. OJEKTpUYecKas Jyra HMEET OYEHb BBICOKYIO
temmepatypy (1500-4000 °C) u MOKET BOCIIIAaMEHUTH MPAKTUYECKH JIFOOOM roprounii
MaTepHall, COPUKACAsICh C HUM HEIOCPEICTBEHHO, a TAK)KE MOCPEICTBOM JIyUHCTON
TEIJIOTHI.

VYcroilunBasi  anekTpuueckas — Ayra ~ MHOTJAa  MOXET  BO3HUKAThb B
anekTporpoBojax. [Ipu anekTpuyeckol Ayre mo HensiM IpoTeKaroT TOKH KOPOTKOTO
3aMmbikaHus. [loaToMy npu 0Opa3oBaHUU >IEKTPUUYECKON TyTH B aBAPUIHOM PEKUME
B 3JIEKTPUYECKOM LIETIM BO3HUKAIOT BTOPUUHBIE (MOOOYHBIE) SIBJICHUS, XapaKTepHbIC
JUTS1 KOPOTKOTO 3aMbIKaHMs. B cirydasx, He peayCMOTPEHHBIX HOPMAJIBHBIM PEXUMOM
AKCILTyaTallMK JIEKTPOYCTAHOBOK, BOSHUKHOBEHHUE 3JIEKTPUUECKON YT Yallle BCEro

POUCXOUT MPH KOPOTKOM 3aMbIKaHHH [3].
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Ilepenanpsaicenue 6 31eKmpuiecKkoll yenu

[TepenanpspkeHHE MOKET BO3HHUKATh: TPH KOPOTKUX 3aMBIKAHUAX; TPH
MOTIAIAHAN  «BBICOKOTO» HAMNPSDKCHUS HAa HHU3KOBOJIBTHBIE CETH; MPU TPO30BBIX
paspsiax; SAEKTPOMArHUTHOW UHIYKIIUU U Jp.

[ToxapHass OmacHOCTb MEpEeHANpPsHKEHUs, B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBUM, MOXET TMpPOSBIATHCA B  CIEAYIOIIEM: TMOBBIIMIEHUH BEPOSTHOCTH
BO3HMKHOBEHHUS KOPOTKOTO 3aMbIKaHUS; YBEJIUYEHWU TOKOBOW HArpy3ku Ha
OTIIEIBHBIX Yy4YacTKaxX »dJEKTPUYECKONM Iemd W BO3MOXXHOCTH BO3HMKHOBEHUS
Neperpy3Ku; MOBBIIIEHUU TEIUIOBBIJICICHUS B AJIEKTPOHATPEBATEIbHBIX YCTPOUCTBAX;
MOBBINICHUN BEPOSTHOCTH BO3HUKHOBEHHS aBAPUIHBIX PEKUMOB B JIEKTPOIPHOOpax
[3].

Henpagunvnaa 3IKkcnayamayus, KOHCHMPYKMUGHbIE HEOOCMAMKU U
HEeUCnPAGHOCMU IJIEKMPOU30eIUl

[ToxxapHass 0€30MacHOCTb  DJEKTPUYECKUX MNPUOOPOB  HANpaBieHA Ha
obOecrnieueHue MPaKTUIECKOW HEBO3ZMOKHOCTH 3aropaHusi, Kak caMOro M3Jeus, TaK U
OKpYy)Karolei ero cpeapl, UTO JOJDKHO OOECIeUrMBaThCA  KOHCTPYKIUEH
ANEKTpONpuOOpa, BHIOOPOM  KOMIUICKTYIOUIMX M3JAEIWA W MaTepuajoB C
TEMIEPATYPHBIMU XapaKTEPUCTUKAMU, COOTBETCTBYIOIIUMHU TEIJIOBOMY PEXKUMY
paboTtsl. [Ipu 3TOM XapakTepUCTUKAMU MOKap00e30MaCHOCTH SIBJISIETCS COOTBETCTBHE
TEMIIEpaTypbl Ha OCHOBHBIX JJIEMEHTaX DSJIEKTPUUECKOro MpuOopa JOMyCTUMBIM
3HAYCHUSAM, KaK B paboyeM, TaK U B aBApUHHOM PEKUME €ro paboThI.

Bo3HuKHOBEHHE TMOXKApOB OT DJIEKTPUYECKUX MPUOOPOB MOXKET OBITh
OoOyCIIOBJIEHO:  KOHCTPYKTHMBHBIMH  HEIOCTAaTKaMH,  HapylIeHUEM  MpaBWII
AKCIUTyaTallMi; HEKAYeCTBEHHBIM HJHEProcHaOkKeHueM (Pe3KUMH KOJIeOaHUSIMU
HAMPSHKEHUST B DJIEKTPUUECKOM CETH, YTO MOXKET NPUBECTH K BO3HUKHOBEHUIO
aBapUIHBIX PEKUMOB).

OCHOBHBIMH PUYUHAMHU BO3HUKHOBEHUS TIOKAPOB OT DIIEKTPUUECKUX U3IEITHMA
SBJISIIOTCS: KOPOTKOE 3aMblkaHUWE B TpUOOpax U IIHypax MHUTaHUs, OOJbIIOE
MEePEX0/IHOE COMPOTUBIICHUE, NTEPETPy3Ka, HCKPEHUE, HAPYIIIEHUE TEIJIOBOTO PEeXUMa
paboThl  snekTporpubopa  (YXYAIICHHBIA  TEIUIOOTBOJ), HEMOCPEICTBEHHOE
COMPUKOCHOBEHHE HArpeThIX IMOBEPXHOCTEH IJIEKTPONPUOOPOB C TOPIOYUMU
MaTepuaJiaMH; BO3JCHCTBHE  TEIUIOBOTO  W3JIyueHus npubopa  (Hampumep,
AJIEKTPOOOOTpeBaTENsl) HAa TOPIOYME MaTepHaIbl; BBUIET PACKAJICHHBIX YaCTHII,

00pa30BaBIIIKMXCS B pe3yJIbTaTe aBapuiiHOro pexuma [3].
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3. Opranusanus NpoPuIaAKTUKH MOKAPOB

3.1. O0mue no10KeHus

C 1 wmapra 2023 r. BCTymnWIoO B  CHWIy  IIOCTaHOBJICHUE
[IpaButensctBa Poccuiickoit ®epepanmu ot 24 okts6ps 2022 1. Ne 1885
«O  BHeceHmM  u3MeHeHMH B [IpaBmiia  IPOTHMBOMOXKApPHOTO  pEKHUMaA
B Poccuiickon @enepannm».

[lyHkT 2 yka3aHHBIX W3MEHEHUH BBOAUT B [IpaBuia mpoTHBOMOKAPHOTO
pexuma B Poccuiickoit @eaepaunn (nanee — [1I1P) HoBbIl myHKT 2.1 cinegyromiero
cojepkaHusi «PyKOBOJUTENb OpraHU3alMK OOECIEeYMBACT AKCILTyaTalUI0 3JaHHM,
COOpYKEHUN B COOTBETCTBUU ¢ TpeOoBaHUIMU DenepanbHOT0 3aKoHa « TexHuYecKuit
periiaMeHT o TpeOOBaHMSIX TOXKAPHOM Oe30macHOCTH» U (WJIM) MPOEKTHOMN
JTOKYMEHTAIUN.

C 7 auBapsa 2023 r. Bctynuiu B cuity [IpaBuiia TEXHUYECKOW AKCIUTyaTalluu
AJIEKTPOYCTAHOBOK TMOTpeOuTenei nsiekrpuyeckord sHepruu (mamee — [I1TD),
yTBEepXKJeHHbIe TpukazoM Mun3Hepro Poccum Ne 811 or 12.08.2022
«O0 ytBepxkaeHun IlpaBuii TEXHHYECKOW OKCIUTyaTallMM  3JIEKTPOYCTAHOBOK
NOTPEOUTENEHN SNEKTPUUECKON IHEPTUNY.

B coorBerctBum ¢ nmyHktom 3 IITD TexHuMueckas HSKCIUTyaTalUs
AJIIEKTPOYCTAHOBOK BKJIIOYA€T, B TOM YHCIIE, WX PEMOHT M TEXHHUYECKOE
o0cCITyKUBaHHUE.

B cootBerctBum ¢ nmynkrom 7 IITO, mpu skcruryaTtaumy 3JIEKTPOYCTaHOBOK
noTpedUTeNh TaKKe JODKEH OOeCHedMTh: COJAEp)KaHHE JIIEKTPOYCTAaHOBOK B
UCIPABHOM COCTOSTHUM M UX O€30MaCHYI0 IKCIUTyaTalli0; IPOBEACHHE TEXHUUECKOTO
OOCTY’>KUBaHHUSI U PEMOHTA DJIEKTPOYCTAHOBOK B IEJSAX MOJJIEPKAHUS HCIIPABHOTO
COCTOSIHUSA W 0e30MacHOM  OSKCIUTyaTalldd  DJEKTPOYCTAaHOBOK;,  HaJU4He,
UCIIOJB30BAaHUE W TMOJAEPKAHUE B  AKTYaJbHOM COCTOSIHUM TEXHUYECKOM
JOKyMEHTAIMHU, HEOOXOIUMOM JIs1 SKCILTyaTallK 3JIEKTPOYCTaHOBOK.

B cootBercTtBHM ¢ niyHkToM 8 IITD 111 HENMOCPEICTBEHHOTO BBIMOJHEHUA
00s13aHHOCTE MO OpraHu3aluy SKCIUTyaTallid 3JIEKTPOYCTAaHOBOK PYKOBOJIUTEIH
notpebutenss  (3a  HWCKIIOYEHUEM  HMHAMBUAYAJbHBIX  MpearnpUHUMATENeH

u (bHBI/IIICCKI/IX J'II/ILI) OpraHU3allMOHHO-PACIIOPAANTCIIbHBIM JOKYMCHTOM HA3HAYACT U3


https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/902111644#7D20K3
https://docs.cntd.ru/document/902111644#7D20K3
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yycia  aJIMHUHUCTPATHBHO-TEXHUYECKOTO  TEpPCOHAlla  MOTpeOuTens  JUIo,
Ha KOTOPOE BO3JIOXKEHBI 00S3aHHOCTH IO OpraHU3allMK TPOBEICHUS BCEX BUIOB padbOT
B 3JICKTPOYCTAHOBKAX MOTPEOUTENs (Jjanee — OTBETCTBEHHBIN 3a AJEKTPOXO3AHCTBO),
U ero 3amectutens. B cioydae ecnu notpeOUTesnb, OCYIIECTBISIONIMI SKCILTyaTalUIo
3JIEKTPOYCTaHOBKH, SIBJISICTCS WHIUBUTY ATBHBIM MpeANPUHAMATEIIEM,
OOS3aHHOCTh MO OPraHM3alMHM JKCIUTyaTallMd 3JIEKTPOYCTAHOBOK, OpTaHU3AlUU
IPOBEJCHUS BCEX BUAOB pabOT B AJIEKTPOYCTAHOBKAX BO3JIaraeTcsi HETMOCPEICTBEHHO
Ha TAKOT'0 MHIUBUIYAIBLHOTO MPEANPUHUMATEIIS.

VYyuutsiBas TpeboBanus nmyHkra 8 [1T3, opranuzanuio npouiakTUKU TOKapOB
OT OJKCIUTyaTUPYEMOTr0 3JEKTPOOOOPYJAOBaHMUS PEKOMEHIYETCS BO3JIOKHUTh Ha
OTBETCTBEHHOTO 3a JIEKTPOXO3SHUCTBO WIM HAa MHAUBUIYAIBHOTO MPEANPUHUMATES,
HEIMOCPEICTBEHHO YKCILUTYaTUPYIOIIETO AJIEKTPOYCTAHOBKHU, a I (U3UUECKUX JIUIL —
HENOCPEICTBEHHO Ha (PU3UUECKOE JINLIO, IKCILTYyaTUPYIOIIEE JIEKTPOYCTAHOBKHU.

B coorBercTBrM ¢ myHKTOM 9 IITD Ha OTBETCTBEHHOTO 3a JIEKTPOXO3SIMCTBO
JIOJKHBI OBITH BO3JIOXKEHBI TMOJTHOMOYHUS MO OpPTaHM3aIMH pa3pabOTKU U BEICHUIO
JIOKYMEHTAIlid TI0 BONPOCAaM OPTraHM3alMHM dKCIUTyaTallid 3JIEKTPOYCTAaHOBOK
U ee mepecMoTpy (aKTyanausaiuu); OOECIEUCHUIO BBHIMIOJIHEHUS PEMOHTA W
TEXHUUYECKOTO OOCITYKHUBAHUS JIEKTPOYCTAHOBOK.

B cootBercTBUUM ¢ myHkrtom 14 IITD, moTpeburens MOMKEH OpraHU30BaTh U
OCYHIECTBJISATh KOHTPOJb COCTOSIHUS €T0 3JIEKTPOYCTAaHOBOK, OCHOBAHHBIM, B TOM
quClie, Ha pe3yJibTaTax OCMOTPOB. BhISBIIGHHBIE 110 pe3yIbTaTaM KOHTPOJIS MeheKThI
000pyZIOBaHUsI, YCTPOMCTB 3JIEKTPOYCTAHOBOK JOJIKHBI (DUKCUPOBATHCS B KypHAJIE
ne(EeKTOB ¢ ONpEeIeTICHUEM OTBETCTBEHHBIX 32 YCTPAHEHHE JIUI] M CPOKOB YCTPAHECHUS
nedexToB.

B cootBerctBun ¢ myHktom 23 IITD mnorpedutens n0mKeH 0OeCHEeYUTh
POBEJCHIE TEXHUUECKOTO OOCITYKHBaHHS U PEMOHTOB 00OPYIOBaHUS U yCTPOMCTB
ANEKTPOYyCTaHOBOK.  OObEM  TEXHUYECKOro  OOCIyXHBaHUSI U  IUJIAHOBO-
OpeIynpeaUTeNbHBIX ~ PEMOHTOB  JJICKTPOYCTAHOBOK  JOJDKEH  OMPEICNAThCA
HEOOXOIMMOCTBIO MOJIJIEPKAHUS UCIIPABHOCTH U oOecrieueHus: 0€30macHON padOThI

SJICKTPOYCTAHOBOK.
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B cootBerctBunm ¢ mnynktrom 27 IITD y mnorpedutenss B OTHOUIEHUU
AKCILTYaTUPYEMBIX MM 3JIEKTPOYCTAHOBOK JIOJDKHA OBITh B HAJIUYMM CIEIYIOIIAs
TEXHUYECKask JOKyMEHTALU:

CXEMBI JIEKTPUYECKUX COCIMHEHUN M TEXHOJIOTHYECKUX CUCTEM, B TOM YHUCIIE
HOpPMAJIbHbIE (BPEMEHHBIE HOPMAJbHBIE) CXEMbl JJIEKTPUYECKUX COEIMHEHHI
AIEKTPOYCTAHOBOK MOTPEOUTEIS;

KYpHaJbl ydeTa 3JIEKTPOOOOPYJOBaHUS C IEPEYUCICHHEM OCHOBHOIO
AJIEKTPOOOOPYIOBaHUS U C YKa3aHUEM €ro TEeXHUYECKUX JIaHHBIX, a TakKkKe
MIPUCBOCHHBIX EMY UHBEHTapPHBIX HOMEPOB.

B cootBerctBum ¢ nynkrom 30 IITO, Bce u3MeHEHUs B 3JEKTPOYCTaHOBKAX,
BBITIOJTHEHHBIE B MPOLECCE AKCILTyaTalluy, JOJLDKHBI OTPAXaThCsl HA AIEKTPUUYECKUX
(TEXHOJIOTUYECKUX, HCIOJHUTEIBHBIX) CXEMaX U 4YepTekax 3a MOANHUCHIO
OTBETCTBEHHOTO 32 JJIEKTPOXO3SMCTBO C YKa3aHUEM €TI0 JOJLKHOCTH U 1aThl BHECEHUS
U3MEHEHMUS.

Ha ocnoBanmm nynkta 31 IITO  cooTBercTBHE  DIEKTPUYECKUX
(TEXHOJIOTUUECKUX) CXeM (depTexeil) (aKTUYECKUM SKCIUTyaTallMOHHBIM JIOJKHO
IIPOBEPATHCS OTBETCTBEHHBIM 3a 3JIEKTPOXO3SMCTBO HE pEeXe OJHOIO pasza B 3 roja
C OTMETKOM Ha HHUX O JaTe MPOBEPKH, YAOCTOBEPEHHOM €ro MOAMHUCHIO.
[Ipy HECOOTBETCTBUM JJEKTPUYECKUX (TEXHOJOTMYECKHX) CXeM (4yepTrexeil)
(baKTHYEeCKUM HKCIUTyaTallMOHHBIM OTBETCTBEHHBIM 3a 3JIEKTPOXO3SIMCTBO JIOJKEH
ObITH 0O€cTIeueH epecMoTp (aKTyan3alus) yKa3aHHbIX CXeM (depTexeit).

[TynkT 8 usmenenwuii B [1IIP BBoAUT B Hero HOBbIM MyHKT 17.1 criemyromiero
conepxkanusi: «PykoBoguTenb opraHu3anuu oOecreuyrBaeT BEJEHHWE U BHECEHHUE
uHoOpMaIUU B OKypHaJI OKCIUTyaTallud CHCTEM IIPOTHMBOIIOKAPHOW 3alllUTHI.
JlomyckaeTcsi BeleHHEe >KypHaia SKCILTyaTalli CUCTEM MPOTHUBOMOKAPHOM 3aIUTHI
B AJIEKTPOHHOM BH/IE.

dopMa BeACHUS KypHaja dKCIUTyaTallid CUCTEM MPOTHUBOMOKAPHOU 3aIUTHI
OTPEENSIETCS PYKOBOJUTEIEM 00bEKTa 3aLUThD.

C numenbto obOecrnieueHust Oe3aBapuifiHOM pabOTHl  BIEKTPOOOOPYAOBAHUS
OTBETCTBEHHOMY 32 3JIEKTPOXO3SMCTBO Ha OOBEKTE 3alllUThl PEKOMEHIYETCSI BECTU

XKXypHaJl, B KOTOPOM YKa3bIBarOTCH.
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epeYeHb KOHTPOJIUPYEMOTO 3JIEKTPOOOOPYAOBAHNUS;

JlaTa MPOBEPKU COCTOSHUS MOKAPHOM O€30M1aCHOCTH 3JIEKTPOOOOPY10BAHUS;

pe3yabTaThl MPOBEPKU COCTOSIHUSL €r0 MOKapHOM O€30MacHOCTH, W3MEHEHUS
COCTOSIHUSA TOXApHOW O€30MaCHOCTH 3JIEKTPOOOOPYJOBAaHUS IO CPAaBHEHUIO C
pe3yabTaTamMu NpebIay el IPOBEPKH;

MOPEINPUHITHIE MEPbl MO TOBBIIICHUIO YPOBHSA MOKApHOW 0e30MmacHOCTH
(mpoduitakTUYECKHUE MEPONIPUATHS, TEXHUIECKOE 00CTyKMBaHUE, PEMOHT, 3aMEHA).

dopma BEJICHUS KypHaia npoUIaKTHIECKUX OCMOTpPOB
3JIEKTPOOOOPYIOBAHUS OIPENEISIETCST PYKOBOJUTENIEM OOBEKTa 3alMThl. Benenue
KypHalma  HOpOPUIAKTUYECKUX  OCMOTPOB  3JEKTPOOOOPYAOBAHUS  MOXKET
OCYLIECTBJISATHCS B AJIEKTPOHHOM BH/IE.

OTBETCTBEHHOMY PEKOMEHIYETCS COCTaBUTh TIpauk NpodUIaKTUIECKUX
OCMOTPOB 3JIEKTPOOOOPYIOBAHHUSL.

IleprnoguyHoCTh IIPOBEJCHUS npOo(HIaAKTHYECKUX o0cnenoBaHui
PEKOMEHYETCsl YCTAaHOBUTh B 3aBUCUMOCTH OT COCTOSIHUSI OOBEKTa M CTEHEHH
OTBETCTBEHHOCTH, HO HE pexke | pasa B rog.

PekomeHnnyeTcss MpoBOAWTH BHEIIAHOBOE MPOQPHIAKTHYECKOE 00CIeq0BaHUE
OTJIEJBHBIX JJIEMEHTOB 3JIEKTPOOOOPYNOBAHMS TOCJIE KaXJOr0 HMX PEMOHTA WIIU
3aMEHBI.

Pe3ynbTaThl BHEMJIAHOBOIO OOCIIEAOBAHUS 3aHOCITCS B JKypHal C yKa3aHHEM
IPUYUHBI 00CTIEI0BaHUSI.

Pekomennyercs 1mepen MPOBEACHUEM OYEPEAHOIO WM  BHEIJIAHOBOIO
oOcClieIoBaHUsI O3HAKOMHUTBCS C JAHHBIMU MpPEIbIAyIIero o0cieqoBaHus. ITO
MO3BOJIUT MPOCIIEAUTh TUHAMUKY MOKapHON 0€30IaCHOCTH AJIEKTPOOOOPYI0OBAaHUS U
CBOEBPEMEHHO MPEJOTBPATUTD MOKAPOOTACHYIO CUTYaLHUIO.

B cootBercTBuu ¢ mynktom 37 I1TD norpebuTenem I0IKHBI OBITH COCTABIECHbI
U YTBEPXKICHbl PYKOBOAUTEIEM WM MHBIM YIOJIHOMOYEHHBIM JIMLIOM MOTpeOUTens -
IOPUIUYECKOTO JHIa (MoTpeduTeneM - UHANBUAYAIbHBIM MpPEeANpPUHUMATENIEM WU
dbuznyeckuM JUIOM) Tpapuku OCMOTPOB U 00XO0J0B O0OpYyIOBaHMS, 3JaHUM

Y COOPY>KEHUI IIEKTPOYCTAHOBOK MOTPEOUTES.
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HemnocpenctBeHHO  mpoUIaKTUUECKUH  OCMOTpP  3JIEKTPOOOOpYIOBaHUS
MPOBOJUT KBAIU(PUIIMPOBAHHBIA  CIEUMATUCT OOCTY>KUBAIOIIEH OpraHu3aluu
COBMECTHO C OTBETCTBEHHBIM 32 DJICKTPOXO3IMCTBO HA OOBEKTE.

Bce onepamuu ¢ 3nekTpooOopyoBaHuEM (MOHTAX aIlmapaToB JIECKTPUICCKOM
3aIATHI, TEPMOWHAUKATOPOB, TEPMOCHUCTEM, MPOPUIAKTUUECKOE OOCITyKUBAHHE,
PEMOHT, 3aMe€Ha) JOJDKHBI MPOBOIUTH KBATH(HUIIMPOBAHHBIC  CIICIIHAIHCTBI

0OCITyKHBAIOLIEH OpraHu3aluu.

3.2. [IpopunakTuyeckue MeponpusiTUs

K npodumaktuueckuM MEpONPUATHAM 110  TPEAYNPEKICHUIO I0XKapOB
OT 3JIEKTPOOOOPYI0BAHHUS JKHIIIBIX M OOIIECTBEHHBIX 37aHUI CIIEAyEeT OTHECTH:

- IEPUOJINYECKUN KOHTPOJIb COCTOSIHUS W PabOTOCIIOCOOHOCTH aIlllapaToB
3aIIUTHI AJEKTPUUYECKON CETH;

- IPUMEHEHUE TEPMOUHINKATOPOB U MEPUOAUIYECKUN KOHTPOJIb UX COCTOSTHHUS;

- IPUMEHEHUE TEPMOCUCTEM;

- IEPUOINYECKOE MPOBEJICHUE TCIIOBU3UOHHOM JIMAarHOCTUKH
AKCIUTYaTUPYEMOTO AJIEKTPOOOOPYA0BAHNS,

- KOHTPOJIb COCTOSIHUSI MCIIOJIB3YEMBIX 3JICKTPOIPHUOOPOB, SJICKTPOIPOBOJIKH 1
AJIEKTPOYCTAHOBOYHBIX U3IECIIHM.

Ilpumenenue mepmounHouKamopos

Ilepen  mepBUYHOM  YCTAaHOBKOM  TEPMOMHIAMKATOPOB  HA  DJIEMEHTHI
AIEKTPOOOOPYTOBaAHUS HEOOX0IMMO COOCTBEHHHKY BJIEKTPOYCTAHOBKU
W AKCIUTYaTUPYIOIIEH opraHu3aid  pa3padoTaTh IPOEKT  MOHTa)Xa
TEPMOUHIUKATOPOB C YKA3aHUEM TOUYEK UX MOHTAXa U TUIIOB.

[IpoekT MOHTa)ka TEPMOUHIAUKATOPOB PEKOMEHIYETCS BKIIOYUTH B MEPEUCHB
OCHOBHOMW TEXHUYECKOM JOKYMEHTALIMU 3alUIIAEMOM 3JIEKTPOYCTAHOBKH.

[IpoekT MOHTaxka TEPMOMHAUKATOPOB CTAHOBUTCS YaCTbIO MPOEKTHOU
nokyMeHTaruu. B coorserctBun ¢ myHkroMm 2.1 I1T1P, BBe1eHHBIM MOCTAaHOBJICHUEM

[IpaButensctBa Poccuiickoit ®deneparuu ot 24 oktsi6ps 2022 roma Ne 1885,
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HKCIUTyaTalUIO 3[JaHUi B COOTBETCTBUM C TPEOOBAHUSIMU IIPOEKTHON TOKYMEHTALUU
o0ecreunBaeT pyKOBOAUTEIb OPraHU3ALINH.

[Ipu mocnenyromeM MPOBEJEHUM  PEMOHTHBIX paboOT ¢ 3aMEeHOH
TEPMOUHANKATOPOB HEOOXOAUMO OCYIIECTBISTH B COOTBETCTBHM C TPEOOBAHHIMH,
pa3paboTaHHOIO MPOEKTa MOHTAXA.

VY cTaHOBKY TEPMOMHIMKATOPOB JOJIKEH MPOU3BOIUTH EPCOHAN, JOMYILIEHHBIHI
K paboTe B JIEHUCTBYIOIIMX 3JEKTPOYCTAaHOBKAX, UMEIOMINNA HEOOXOAUMbIC 3HAHUS U
HAaBBIKM MOHTa)a TEPMOUHIUKATOPOB.

MoHTa)X TEPMOMHIMKATOPOB, CIEAYET IPOU3BOAUTH HA OTKJIOYEHHOM
3JIEKTPOOOOPYI0BaHUH (HAIIPUMED, BHIBEZICHHOM B PEMOHT, IIPU MEPUOANUECKOM HIIN
BHEIUIAHOBOM TEXHMYECKOM OOCIYyXMBaHUM U T.1.) ¢ coOmoaeHueMm I[lpasui
10 OXPaHE TPYJla IIPH 3KCIUTYaTalUN IEKTPOYCTaHOBOK.

TepMONHIMKATOPBI, NPEUMYLIECTBEHHO, CIEAYET pa3MellaTh Ha KOHTAKTHBIX
COEJIMHEHUAX U KOHTAKTaX PACIPEIAEIUTENbHBIX YCTPOUCTB; IOIYCTUMO pa3MeIleHUe
Ha KOpIycax HEKOTOPOro 3JIEKTpoOoOOpYyJOBaHUs, a TaKXKe MHBIX AJIEMEHTax
IIEKTPOYCTaHOBOK.

TepMouHIUKATOPBI HEOOXOAMMO pa3MEIIaTh TAK, YTOObI OHU OBLIM XOPOILIO
BUJIHBI TIPU  BHU3YaJbHOM KOHTPOJI€ COCTOSIHMSI TOKapHOM  ©Oe30macHOCTU
AJIEKTPOOOOPYIOBaHUS, B YaCTHOCTH, TEPMOMHAMKATOPHbIE HAKJIEHKH CleqyeT
pa3Meniatb TakuM 00pa3oM, 4TOObI TEPMOWHAMKATOPHBIE METKH TeMIepaTypHOU
mIKanbl ObUIM  XOpOLIO BHUJAHBI MpPHU MPOBEIECHUU BU3YAIBHOIO OCMOTpa
AIEKTPOOOOPYTOBAHUS.

[Ipu pa3MenieHMM TEPMOMHIUKATOPOB  CleAyeT u30erarb  KOHTAaKTa
UX TIOBEPXHOCTH C 3JIEMEHTAMHU, KOTOpPbIE CHOCOOHBI BBI3BATh UX IOBPEXKICHUE
B PE3yJIbTaTe MEXaHUYECKOTO BO3ICUCTBHUS.

[lepea MOHTaKOM TEPMOMHIMKATOPHBIX HAKJIEEK, HEOOXOIMMO TPOU3BECTU UX
BHEIIHUKW OCMOTP Ha MpeAMET OTCYTCTBUS IOBPEXKACHUU. TEpMOMHIMKATOPHBIE
METKH TEMIIepaTypHOU IIKaJIbl HAKJICUKU HE JOJKHBI UMETh OTMETOK JOCTHUKEHUS
HA3HAYEHHBIX TeMIepatyp (He AOKHO ObITh U3MEHEHHUS 1IBETA METOK).

Hanecenne TepMOMHIUKATOPOB HEOOXOJUMO IMPOU3BOJAUTH B COOTBETCTBUU

C MHCTPYKLHEH IO IKCIUTyaTalluh TEPMOUHIUKATOPA.
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B npornecce MoHTa)ka He JOMTyCKaeTCs:

- MEXaHUYECKOE TTOBPEKICHNE TEPMOUHIUKATOPHOM HAKJICHKY;

- HAHECCHHE TEPMOWHIUKATOPOB HA D3JEMEHTHI  AJEKTPOOOOpYyAOBaHMS,
HAXOJISIINECS MO HAIIPSIAKEHUEM;

- pa3MelIeHHe  TEPMOMHAMKATOPOB B  HEMNOCPEICTBEHHON  OIU30CTH
OT HarpeBaTEIbHBIX IPHOOPOB.

B xypHane yka3plBaeTcsi MECTO HAHECEHHSI TEPMOMHAMKATOpa, Mpeaes
cpalaTbhIBaHUsA, UCXOAHOE COCTOSIHUE (I[BET, rPaJyUpOBKa M T.II.), AaTa HAHECEHUS,
CPOK MCTIOJIb30BaHUSI WU JAaTy 3aMEHBI.

CocTosiHME TEPMOMHIUKATOPOB CIIEAYET IMPOBEPATh IYTEM BU3YaJbHOIO
OCMOTpa AJIEKTPOOOOPY10BaHUs C COOJI0IEHUEM TPpeOOBaHUM MPABUI OXPaHbI TPY/a
(B mepuo/1 BHITIOJIHEHHUS TIJIAHOBBIX, BHETJIAHOBBIX OCMOTPOB, B TIEPHO/I BHIMIOJTHEHUS
PEMOHTHBIX padoT).

[lepnoanuHOCTH ocMoTpa ANEKTPOOOOPYI0BaHMS, 3aIIUIIEHHOTO
TEPMOUHJ/IUKATOPAMH,  YCTAHABJIMBACTCS  OPTraHU3alMOHHO-PACIIOPSIUTEILHBIM
JOKYMEHTOM  COOCTBEHHHMKA  JJICKTPOYCTAHOBKM  WJIM  OKCIUTyaTUPYIOIICH
OpraHu3aleH.

[Ipu npoBefeHUU BU3YyalbHOTO OCMOTpPa 0CO0O€ BHUMAHHE CIEAYET YIEIATh
OTCYTCTBUIO MEXaHHUYECKUX MOBPEKICHUN TEPMOUHIUKATOPOB, UX OTKJIEUBAHUIO WIIH
OTCIIABAaHUIO, CPA0ATHIBAHUIO TEPMOWHIUKATOPHBIX METOK.

OcHoBaHnueM ISl BBIBOJIa OOOPYJOBaHUSI B PEMOHT SIBJISIETCS TPEBBIIIICHUE
TEeMIIepaTyphl DJIEMEHTOB AJIEKTPOOOOPYT0BAHMUS.

[TpodunakTuyeckrne MeponpuaTUs MPEACTaBICHBI B Ta0IHIIE 3.
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IMpodpunakruyeckue MeponIpusaTHA

Taoauna 3

Texaunueckue
cpeacTsa

IIpopuiakTuyeckoe MeponpusiTue

Pexomenayemast
MEePUOIMYHOCTh

JeiicTBusi Ipu 00HAPY’KEHNH HEHCIIPABHOCTH

ABTOMAaTHYECKHE
BBIKJIFOYATEN

BusyanbHelil 0cCMOTD.

He nomxuo ObITh Aedopmanuu KoOpiyca, U3MEHEHHUS
[BETa W OIUIABJICHHUS W30JSIIUU TPOBOJIOB, CIIEI0B
neperpeBa (M3MEHEHHUS [[BETa) KOHTAKTOB.

[IpoBepka  COOTBETCTBUSI ~ TapamMeTpoOB  ammapara,
yKa3aHHON B MapKHpPOBKE MapaMeTpaM 3JEKTPUUECKOM
CEeTH 1O HATIPSKCHUIO U TOKY.

ITpoBepka paboTOCIIOCOOHOCTH.

1 pa3 B 3 mecsua

[Tpu oOHapyKEHUH HEUCTIPABHOCTH MPOU3BECTH
3aMeHy allnapara

YcTpoiicTBa  3alUATHI
mdepeHIaIbLHOrO
TOKa

BusyanbHblii 0cMOTP.

He nmomkno OBITH nedopmanuu Kopryca, U3MEHEHUs
[[BETa W OIUIABJICHMUS M30JSLUU IIPOBOJAOB, CIIEJOB
neperpeBa (MU3MEHEHHUs [IBE€Ta) KOHTAKTOB.

[IpoBepka  COOTBETCTBUSA  IapaMeTpOB  ammapara,
YKa3aHHOM B MapKHUPOBKE IapaMeTpaM 3JIEKTPHUUECKON
CETH 10 HAIPSLKEHUI0, TOKY, TU((HepeHIINaTbHOMY TOKY.
[TpoBepka pabOTOCIOCOOHOCTH C IOMOIIBIO KHOIKHU
«Tect». Ilpn HaxaTum Ha KHOIKY «TecT» ycTpoMCTBO
JIOJDKHO CpaboTaTh.

1 pa3 B 3 mecsia

[Tpu oOHapyKeHUH HEUCHPABHOCTH MPOU3BECTH
3aMEHYy yCTpOICTBa

YerpolictBa  3alLMTHI
OT JIyroBOTrO TMpo0os
(uckpeHus)

BusyanbHblii 0CMOTP.
He nomxHo ObITh nedopmanuu Kopmyca, U3MEHEHUs

[BETa M OIUIABJICHUS M3O0JSIUM TPOBOJOB, CIEIOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUSI  NApaMeTpOB  ammapara,

YKa3aHHOH B MapKHPOBKE TapaMeTpaM 3JICKTPHUSCKON
CETH T10 HAMPSHKEHHIO, TOKY.

[IpoBepka pabOTOCIIOCOOHOCTH € TOMOIIBI0 KHOIKH
«Tect» wnM TpH TOMOIIM TECTOBOTO YCTPOMCTBA,
BXOIAIIICTO B KOMIIJICKT ITOCTAaBKH. HpI/I Ha>XaTu Ha
KHONKY  «Tect» yCTpOHCTBO JOMMHKHO cpaboTaTh.

1 pa3 B 3 mecsna

[Tpu oOHapyKeHUH HEUCIPABHOCTH MPOU3BECTU
3aMEHYy yCTpOICTBa
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Texunueckue Pexomenayemas .
IIpodunakTuyeckoe MmeponpusiTue JeiicTBusi Ipu 00HAPY’KEHNH HEHCIIPABHOCTH
cpeacTBa NepHuoIUYHOCTh
[Ipy BKIIOYEHUH TECTOBOI'O YCTPOMCTBA B PO3ETKY
3allMIIAaeMOH [EMU YCTPOHUCTBO AOIKHO CpaboTaTh.
VYerpoiictBa  3amuThl | BusyanbHbIN 0CMOTD. 1 pa3 B 3 mecsima | [Ipu oOHapykeHUU HEUCIPABHOCTU MPOHU3BECTU

OT IIEPCHAIIPSAKECHUA

He nomxuo ObITh Aedopmanuu KoOpiyca, U3MEHEHUS

[BETa M OIUIABJICHUS M3OJISILIUM TPOBOJOB, CIJIEIOB
neperpeBa (M3MEHEHHUs [[BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUSI ~ TapamMeTpOB  ammapara,

yKa3aHHON B MapKHpPOBKE MapaMeTpaM 3JEKTPUUECKOM
CETH 110 HANPSKEHUIO, TOKY.

3aMEeHy YCTpOMHCTBa

TepMouHIUKATOPBI BusyanbHblil 0CMOTP. 1 pa3 B 3 mecsua | Ilpu oOHapyKeHUU MEXaHUYECKUX

OTCcyTCTBHE MEXaHUYECKUX TTOBPEIKICHUMN. MTOBPEKICHUI 1581051 HCTECUYCHUS CpokKa

[IpoBepka CpPOKOB 3KCIUTyaTallUd TEPMOMHAMKATOPOB B JKCIUTyaTaluu MIPOU3BECTHU 3aMEeHy

COOTBETCTBUU C JOKYMEHTALIUEH U3rOTOBUTEIIA. TEPMOUHIUKATOPA.

OTcyTCTBHE U3MEHEHUS LIBETa TEPMOMHIUKATOPOB. B ciyyae W3MEHEHUs LBETa
TEPMOUHJIUKATOPAIIPOU3BECTH  JEUCTBUA IO
pazneny 4.3  HacTOSIIMX  METOJUYECKHX
PEKOMEHJALIHI.

TepMocucrembl BusyanbHblil 0CMOTP. 1 pa3 B 3 mecsina | Ilpu oOHapyKeHUU MEXaHUYECKUX

OTCcyTCTBHE MEXaHUYECKUX TTOBPEKICHUN JTATYHKOB. MOBPEKICHUI 1581051 WCTECUCHUS CpoKa

IIpoBepka  CpOKOB  OJKCIUIyaTallMd  JaT4UKOB B JKCIUTyaTalyy MPOU3BECTH 3aMEHY JTaTUYMKOB.

COOTBETCTBUU C JOKYMEHTAME€ U3rOTOBUTEIIS.

OtcyTcTBUE U3MEHECHUS [BeTa OIUIaBJIEHUH,

nedhopmaruu.

TenmoBu3noOHHAS [TpousBectu TEIJIOBU3NOHHYIO nuarnoctuky | He pexe 1 pazaB | [lo pe3yapTatam TETJIOBU3MOHHOTO
JIMarHOCTHKA AKCIUTYaTUPYEMOTr 0 AIEKTPOOOOPYAOBaAHUS B roa o0crenoBaHus COCTABISAETCS MPOTOKO.

COOTBETCTBUU C [6] wiM Jpyrod aTTECTOBAHHOM
METOMKOMN TETNIOBU3NOHHON AUATHOCTUKH.

[IpoTokon JOKEH coJepKaTh CIETYIOUIYIO
UH(POPMALIUIO:
- HQUMCHOBAHHEC n
UCTIOJTHUTEJIS;

ampec  OpraHu3aluu-
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Texunueckue
cpeacTBa

IIpopuniakTuyeckoe MeponpusiTue

Pexomenayemas
NePUOANYHOCTH

JeiicTBusi Ipu 00HAPY’KEHNH HEHCIIPABHOCTH

- HOMEp JIMICH3MH W  aKKpPeIUTAallud  Ha
MPOBEJICHUE JTAHHOTO BHJA PabOT C yKa3zaHUEM
JaThl  BBIIa4M, PETHCTPAlMOHHOTO HOMEpa,
HAUMEHOBAHHSI OpraHa BBIJABIIETO JHUIICH3UIO U
MPOBOJIUBIIIECTO AKKPETUTALINIO, CPOKA JCHCTBUS;
- HOMEp OT4Yera, HOMEp OHK3eMIUIIpa H JaTy
(cpoku) mpoBeieHUS pabOTHI;

- HaMMEHOBaHue 00CIeOBAaHHOTO OOBEKTA U €TO

azipec;

- CIIUCOK WCIIOJIHUTEIIEH c YKa3aHUEM
KBaTM(UKAIUH;

- IEpEYECHb CpEICTB W3MEpPEHUI

UCIIONIB30BAHHBIX ~ NpU  OOCIEeNOBaHUH, C
YKa3aHUECM OAaThbl ITIOBEPKH,

- enb o0cienoBaHus (ONpeAeIeHue MoXKapHOH
OMACHOCTH) U 00BEKTHI oOcienoBanus (yka3aTh
KaKoe 3JIEKTPO00OpYyI0BaHUE 3/1aHUS
MI0JIBEPrajioch 00CIEI0BaHNUIO);

- XapaKTepUCTUKH  OOBEKTOB  OOCIEI0BaHMS

(cocTosiHnE ANEKTPOOOOpYyI0BaHUS,
HarnpsDKeHUe, TOK Harpy3ky U T.1.);

- Pe3yJIbTaThI o0cnetoBaHus (cTremneHb
JNe(QEeKTHOCTH (mo>xapHoit OTIaCHOCTH),

TEPMOTpaMMbl )51 COOTBETCTBYIOLINEC UM
¢doron3obpaxkeHus, CHUCOK JePEeKTOB IO
CTEMEeHH UX MOXKAPHOI OMacHOCTH).
ConepkaHue MPOTOKOJIA MOXKET JOMOJHATHCS B
3aBUCUMOCTH OT 00CJIeTyeMOro 0O0OBhEeKTa.
PazBuBmmmecs gedexktsli u  gedekTl  Ha
HavaJILbHOU CTaguu pa3BUTUA PEKOMCHIOBAHO
yCTpaHATh B XOJIe IUJIAHOBOTO OTKIIIOYEHUS
AIEKTPOOOOPYTOBAHHS.
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Texunueckue Pexomenayemas .
IIpopuniakTuyeckoe MeponpusiTue JeiicTBusi Ipu 00HAPY’KEHNH HEHCIIPABHOCTH
cpeacTBa NEePUOAUYHOCTD
B cnydae oOHapyxeHHsS 30HBI C aHOMAJIbHBIM
[I0’KapOONACHBIM IIOBBIIIEHUEM TEMIIEpaTyphl
MpOU3BECTH  JIEUCTBUA 1o  pasugeny 4.3
HACTOSIIMX METOIUYECKUX PEKOMEHAALMM.
OKcIlyaTupyeMble BusyanpHblit OCMOTD AJIEKTPONPUOOPOB u | llepen kaxnpiv | [Ipy oOHapy)XKeHHHM HEUCTIPABHOCTH BBIBECTH
3JIEKTPONIPUOOPHI U | DJIEKTPOYCTaHOBOYHBIX 17631 (12071 (97EeKTpUYECKUX BKJIIOUEHUEM npubOp U3 IKCILTyaTaluu.
AJIEKTPOYCTAHOBOYHBIE | PO3ETOK). anektponpudopa | [IponsBecT peMOHT WM 3aMEHY HEUCIPABHOTO
U3 JIENHs He nomxHO ObITH JeopManuu KoOpryca, MU3MEHEHUs Y BO BpeMs 3JIEKTPOOOOPYIOBAHHUS.
LBETa M OIUIABJIICHMS H3O0JSLHMHM NPOBOJOB M IIHYPOB | JKCILIyaTalluu

IMUTaHUS,
KOHTaKTOB.
He nomkxHO OBITH MOBPEXKICHHUS W30JISIUN IMHTAFOIINX
MIPOBOJOB U IIHYPOB NTUTAHHUS.

Po3zerkn mOmKHBI OBITH HAJACKHO 3aKPEIUICHBI, HE
JOJDKHBI  MMETh  OIUIaBJICHMH HW  MEXaHHYECKHX
MTOBPEXKIACHUM.

[IpoBepka COOTBETCTBHUSI MapaMETPOB AJIEKTPONpHOOpa,
YKa3aHHOM B MapKHUpPOBKE MapaMeTpaM JJIEKTPUUYECKOU
CETH IO HAMPSHKEHUIO U TOKY.

Hcnonp30BaTh 3JEKTpONpUOOp MO HA3HAYEHHUIO B
COOTBETCTBUU C MHCTPYKIMEH MO AKCILTyaTalllH.

CIIeIOB TeperpeBa (M3MEHEHHs IIBETa)
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Koumpons cocmoanua cucmemul 3a3emneHus

B mponecce skcruryaranyu 3JEKTPOYCTaHOBOK BO3MOXKHO BO3HHKHOBEHHE
HEUCIIPABHOCTEW Y aBAPUMHBIX CUTYAIUM, IPUBOIAIIMX K TOKOBBIM yTeukaMm. B 3Toun
CBSI3HM, B KaXJOM JOME JOJDKHBI BBITIOJHATHCS 3AIIUTHBIE MEPONPUATHS, OJHUM W3
KOTOpBIX SBJISIETCS KOHTYp 3a3zemiieHusa. OH oOecreyuBaeT 3alllUTy JIIOJEH OT
MOPAKEHUS YJIEKTPOTOKOM, a TPHUOOPHI M 000PYyI0BAaHUE OT MEPENagoB HAIIPSHKCHHUS.
KoHTyp 3a3emiieHMS, MOXET YCTAHABIMBATHCS OTACIBHO WJIM COBMECTHO C
YCTPOMCTBaMM 3alIUTHOTO OTKJIOUeHHs. KOHTyp 3a3eMiIeHHSI MOHTHUPYETCS B
cootBeTcTBUH € [1YD.

B cootBerctBuu ¢ [1YD nid neneil opraHu3anuy KOHTYpa 3a3€MJICHUSI MOKHO
BOCIMOJIB30BaThCSI €CTECTBEHHBIMH 3a3€MIIMTENSIMU, HANpPUMEpP, PACIOJIOKECHHBIMU
PAIOM METANIMYECKUMH U KeJIe300€TOHHBIMU KOHCTPYKIUsAMU. bombinas gacTs ux
MOBEPXHOCTH JIOJDKHA KOHTAaKTUPOBaTh C TpyHTOM. B cBowo ouepeas, I[IYD
yCTaHaBJIMBAET, YTO M3JENUS W3 KENe300€TOHA, HAXOMSIIUECS IMOJ] HaIpsHKEHHEM,
TpyOONpPOBOALI Il TPAHCHOPTHUPOBKM TOPIOUMX BEIIECTB, TPYObl KaHAIU3AIUU M
OTOIUIEHUSI HE MOT'YT IPUMEHSATHCS B KOHTYPE 3a3€MJICHHUS.

3anpemaeTcss yCTaHABIMBATH 3a3€MJICHHE B KAMEHHUCTBIX WA CKAJIbHBIX
TPYHTaX, MOCKOJIbKY OHHU SBIISIOTCA MPOBOJHUKAMHM TOKa M 0O0JIalal0T HU3KUM
COIIPOTUBIICHUEM.

HckyccTBeHHBIE 3a3€MITUTENN MPEJICTABISIOT COO0M CUCTEMY METAINTMYECKUX
KOHCTPYKITUH, pa3MEIICHHBIX B 3eMJIe, Ha OTPEICTICHHBIX PACCTOSHUSIX MEXIY COOOM
Y HE3HAYUTEIHLHOM yJJICHUN OT 00BEKTA 3aIUTHI.

JIns M3roTOBJIEHMSI MCKYCCTBEHHBIX 3a3€MIIMTEIIEM NPUMEHSIOTCA. KPYTJIbIE
NPYTKHA, TPYObl pPAa3HOTO CEUEHUs] U YroJKu. B HOPMATUBHBIX JOKYMEHTax
ONPEAEIACTCS MUHUMAJIBHO JIOIYCTUMOE CEUCHHUE 3a3€MIIMTEIICH, KOTOPOE JIOJIKHO
YUYUTBHIBATHCSI TIPU BBIOOpE MarepuanoB. Tak, Jyisl TMpyTa, OIMHKOBAHHOTO 3TOT
napaMeTp COCTaBIsieT 6 MM, Ul TIPyTa M3 OOBIYHOTO YepHOro Meramia — 10 M2, a
IS IPSAIMOYTOJILHOTO TIpoKaTa — 48 Mm2. CTEHKH TPy MM TIOJIKH CTAIBHEIX IPOKATOB
BBIOMPAIOTCS C MUHUMAJIBHOM TOJIITUHON 4 MM.

3a0uThie AMEKTPOABI COSTUHSIOTCS MEXIY CO00M TOHKOM CTajabHOU MOJIOCOH,

TOJINIMHOWN HE MeHee 4 MM.
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3anpemaeTcss HUCIMOJIb30BaTh B KAueCTBE 3a3eMIIIONIMX IMPOBOJHUKOB H
3a3emMiInTeNel MpoPpuIbHy0 apMaTypy. ITO CBSI3aHO C KaJICEHBIM HAapY>KHBIM CIIOEM,
UMEIONIMMCSI BO BCEX WM3ACIUAX OTOro TUNa. B pe3ynpTaTe, HapyIIaercs
pacmpesieieHue TOKa MO CEYEHHI0, a MPOIECC OKHUCICHUS MPOUCXOTUT HAMHOTO
owIcTpEe.

CoenuHeHnue JeTaneid H3 IMpoKaTa YEPHOTO MeTalljla OCYIIECTBIIACTCS
c momotisto cBapku. CTallbHas T0JI0ca MIPUBAPUBACTCS K KOHIIAM 3a0UTHIX B 3€MITIO
aNeKTpooB. He  momyckaercs — MCTMONB30BAaHUE  OONTOBBIX  COCTUHEHHM,
T.K. OHU OBICTPO OKHCIISIFOTCSA. B pe3ynbrare, KOHTAKT TEPSETCS, W 3a3EMIISFOIIIHIA
KOHTYp HauumHaeT paborath HedpdekTuBHO. [I0 OKOHYAHHM BCEX CBAPOUYHBIX padoOT
MecTa CBapKu 00pabaThIBAIOTCS CIICIMATILHBIMU aHTHKOPPO3UHHBIMHU cOCTaBaMHu. J1Jist
ATUX LIeJIeH HeJb3sl UCII0JIb30BATh KPACKy, MOCKOJIbKY OHA HapyIIaeT CBsI3b METaJlIa C
3emJIeil U cucTteMa 3a3emiieHusl He OyAeT paboTath.

Henp3st mpou3BoIUTh OKpAcKy 3a3eMIIMTENECH WM HAHOCUTh Ha HUX JPYrHe
MOKPBITHS, CTIOCOOCTBYIOIINE CHUKEHHUIO MPOBOAMMOCTHA. OHAKO MOJ JIEHCTBHEM
KOPPO3HH TOJIIMHA CTAJIbHBIX JETalel MOCTeNeHHO cHkaeTcs. [losTomy cedenue
AJIEKTPOJIa MOAOUPAETCS C OTPEICTICHHBIM 3armacoM. Takum 00pa3om, oOecrieunBaeTcs
JIOCTATOYHO MPOIOJKUTENbHAS IKCIUTyaTaIlisl KOHTYPa 3a3€MJICHHUS.

Ecim  xoHTyp 3a3eMieHuss J0oMa COCIUHSETCS C  KOHCTPYKIUSIMU,
PacroJIOKCHHBIMUA B YCIIOBUSX arpeCCUBHOW Cpeibl, OHU JOHKHBI OBITH 3alTUIICHBI
CHEIUATBHBIM MOKPHITHEM.

CymiecTByI0T HaOOPHI 3a3eMITUTENEH 3aBOACKOTO U3TOTOBICHUS, COCTOSIINE U3
HEIBHOTSIHYTHIX IITHIPEN, TOKPBITHIX MEIBIO.

Bce 3azemusromye mpoBOIHUKN TOIKIIOYAIOTCS K €IMHOM ITUHE 3a3eMIICHHUS,
UCIIOJIb3yeMoi is KoMMmyTaruu. Cama IIMHA SBISETCS OJIHUM U3 JJIEMEHTOB
pacmpeAeNMTENbHOTO NUTA U 3aKPETUIAETCS HEMOCPEACTBEHHO HA €r0 CTEHKE.

J1JTs TIOJTHOM TapaHTUU PEKOMEHAYETCS BBI3BIBAThH CICITUATMCTOB, OHU JOJKHBI
COCTaBHUTh aKT MPOBEpPKU. OTBETCTBEHHOCTH 3a BBHIMOJHEHHBIC PAOOTHI HECET TOJIBKO
WCITOJTHUTEITD.

BBITOBBIME AJIEKTPOM3MEPHUTEILHBIMU TIPUOOpaMu 3aMepUTh I (HEKTUBHOCTH
3a3eMJICHUSI HEBO3MOXHO, HAJI0 HWMETh COBPEMEHHBIC JJICKTPOHHBIC YCTPOWCTRA,

TCXHUYCCKHEC BO3MOKHOCTH KOTOPEBIX AAXOT BOSMOKHOCTD 3aMCPATh TaAKUC JAHHBIC.



33

J1J1sl 4aCTHBIX JOMOB COIMPOTUBIICHUE TOKA HE MOKET MpeBbIIaTh 4 OM.

[IpaBuna TEXHUYECKOM SKCIUTyaTallud 3JIEKTPOYCTAHOBOK IOTpeOUTENEH,
yTBepxkaeHHbIe [Ipukazom Munsnepro Poccun ot 13.01.2003 Ne 6 ycranaBnuBaroT
clIeyIoIre TpeOOBaHMs K 3a3eMJISIOLINM YCTPOHCTBAM M UX MPOPUIAKTHKE:

- 3a3eMJIIONIME YCTPOWCTBA JIOJDKHBI COOTBETCTBOBATh TpPeOOBAHUAM
rOCYJapCTBEHHBIX  CTAHIApTOB,  MpaBWJ  YCTPOMCTBA  3IJIEKTPOYCTAHOBOK,
CTPOUTEIBHBIX HOPM U MpPaBUJ U JIPYTUX HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB,
oOecreunBaTh yCIOBUs 0€30MaCHOCTH JIFOCH, SKCIITyaTallMOHHbIE PEXUMBI PaOOTHI U
3aIUTY 3JEKTPOYCTAHOBOK;

- IPUCOCIMHEHHE 3a3€MJIIOIIMX IPOBOJHHUKOB K  3a3€MIIUTENI0 U
3a3eMJISIIOIMM KOHCTPYKLMSM JIOJDKHO OBITh BBIIIOJIHEHO CBapKoOil, a K TJIaBHOMY
3a3eMIISIIOILEMY 3a)KUMY, KOpIlycaM ammaparoB, MallMH U ornopaMm BJI — 6onToBeiM
coenruHeHHeM (g o0ecrnedyeHHs BO3MOYKHOCTH TMPOM3BOJICTBA  HU3MEPEHHM).
KoHTakTHBIE COEIMHEHUS [OJDKHBI OTBEYaTh TPeOOBaHUSM TOCYJAapPCTBEHHBIX
CTaHAapTOB;

- OTKpPBITO MPOJIOKEHHBbIE 3a3€MJIAIOIIME TPOBOJHUKH JOJKHBI OBITh
IIPENOXPAHEHBI OT KOPPO3UU U OKPALLIEHBI B YEPHBIH 1IBET;

- s ONpEeNEeNICHUs] TEXHUYECKOTO COCTOSHMS 3a3€MIISIIOLIET0 yCTPOMCTBA
JOJDKHBI  TIPOBOJUTBHCS  BU3yaJbHBIE OCMOTPBI  BHJIMMOM 4YacTH, OCMOTPBI
3a3€MJISIFOLLETO  YCTPOMCTBA C BBIOOPOYHBIM BCKPBITHEM TpPYHTAa, HW3MEpPEHUE
[IapamMeTpOB 3a3€MJIIOIIETO YCTPOMCTBA B COOTBETCTBUM C HOPMAaMM HCIBITAHMS
AIEKTPOOOOPYIOBAHMUS;

- BU3YaJbHbIE OCMOTPBI BUAMMOW YacTU 3a3€MJIIOIIETO YCTPOMCTBA JOJIKHBI
IIPOU3BOAMTHCS MO rpaduKy, HO HE pexe | paza B 6 MecsleB OTBETCTBEHHBIM 3a
anekTpoxo3saictBo  [lorpeburens wuiam paOOTHUKOM, WM  YIOJHOMOYEHHBIM.
[Ipyn ocMOTpe OLIEHUBAETCSl COCTOSIHUE KOHTAKTHBIX COCIMHEHUN MEXKIY 3alUTHBIM
INPOBOJHUKOM U O0OpYJOBAaHHEM, HAJIUYME€ AHTUKOPPO3MOHHOIO MOKPBITHSA,
OTCYTCTBUE OOPBIBOB,;

- QI ONpEeleNieHUs] TEXHUYECKOTO COCTOSHMS 3a3eMIISIIOUIET0 YCTPOMCTBA
B COOTBETCTBUM C HOPMaMH HCHBITAHUN  3JIEKTPOOOOPYIOBAaHUS  JIOJKHBI
MPOU3BOJAUTHCS:

HU3MCPCHHC COIIPOTHUBIICHUA 3a3CMIIAIOIICTO YCTpOﬁCTBa;



34

U3MEpEeHUEe HAPSKEHUSI TPUKOCHOBEHUS (B 3JIEKTPOYCTAHOBKAX, 3a3€MIIAIOIICE
YCTPOMCTBO KOTOPBIX BBIMIOJIHEHO MO HOPMaM Ha HAMpsSKEHHUE MPUKOCHOBEHUS),
MpOBEpKa HaJIU4us Lenu MEXKITY 3a3eMJIIO UM YCTPOMCTBOM
Y 3a3€MJISIEMBIMU 3JIEMEHTAMH, a TAKXKE COCAWHEHUN €CTECTBEHHBIX 3a3€MIIMTEICH
C 3a3EMJISIFOIIUM yCTPOKCTBOM;

W3MEPEHUE TOKOB KOPOTKOIO 3aMBIKAHUS DSJIEKTPOYCTAHOBKH, IIPOBEpKaA
COCTOSIHUS POOUBHBIX MIPEIOXPAHUTENICH;

U3MEPEHUE YAEIBHOTO COINPOTUBICHHUS TPYHTa B pailiOHE 3a3EMIISIOIIETO
YCTPOMCTBA;

- UW3MEpEHMs NapaMeTpOB 3a3eMIIIOLIMX YCTPOWCTB - COINPOTUBIICHUE
3a3eMJISIFOIIETO YCTPOWMCTBA, HANIPSKEHUE TTPUKOCHOBEHUS, MPOBEPKA HATWMYUS LIENN
MEXKY 3a3€MJIMTEISIMU U 3a3€MIISIEMBIMU 3JIEMEHTAMU - IIPOU3BOAATCS TAKKE IOCIIE
PEKOHCTPYKIIMM W PEMOHTa 3a3eMJISIIONIMX YCTPOMCTB, TMpU OOHAPYKEHUU
paspylieHuss WIM  HOepeKkpbITUs  u30iasaTopoB  BJI  anextpuueckor — ITyrou.
[Ipy HEOOXOIMMOCTH MAOJKHBI MPUHUMATHCS MEphI 1O JIOBEACHUIO MapamMeTpOB
3a3eMJISIFOIMX YCTPOMCTB 10 HOPMATUBHBIX;

- IIpHU UCIIOJIB30BAHHH B 3JICKTPOYCTAaHOBKC YCTpOfICTB 3aIIIUTHOTI'O OTKIIOYCHMU

(mamee - VY30) pnomxHa OCYIIECTBIATBCS €ro MPOBEPKa B COOTBETCTBUU C
pPEKOMEHTalusIMU 3aBOJIa-U3TOTOBUTENS u HOpMaMu UCTIBITAaHUH
AIEKTPOOOOPYI0OBaAHUS.

Buvioop kabenei

B cooTrBerctBUM €O  CTaTUCTUKOM OCHOBHOW NPUYMHOW  ITOXKAapOB
OT BJIEKTPOU3JCINN SBIAIOTCS dJeKTpuueckue kadenu. [loaromy, mis obecnieueHus
nokapHou 0e30MacHOCTH, HEOOXOAUMO MPABUIILHO BHIOUPATH KaOEIbHBIE U3/IETHS IO
TUITY UCTIOJTHEHUSI U CEUEHUIO TOKOMPOBOIAIINX KU

[Tpu BBIOOpE THTIA KCTIOJIHEHUS KaOesel 111 00bEKTOB pa3IMYHOTO Ha3HAUCHUS
MOXHO Bocmoiab3oBaTbess TpeOoBanusmMu ['OCT 31565-2012, B COOTBETCTBUU
C KOTOPBHIM B HOPMATHBHOW JOKYMEHTallMd HAa KaOelabHOE H3JeNHe JOHKHA OBITh
yKa3aHa o00JlacTb €ro MNPUMEHEHUsS C YYeTOM TMoKa3aTejledl ONacHOCTH W THIIA
ucroyiHeHus. B nmaHHOM cTanmapre mpuBeneHa TaOnwma «lIpenMyriecTBEHHBIC
0o0JIaCTH TMPUMEHEHUs KaOelIbHBIX M3ACIUA C Y4YETOM HMX THUIMA HWCIOJIHEHUSD)

IpeACTaBIeHHAs B TaOuIE 4.



35

Tadoauna 4

IIpenmymecTBeHHbIE 00J1ACTH NPUMEHEHUSI Ka0eJbHbIX U3/1eJHi ¢

YY€TOM UX THIIA UCTIOJTHECHUH

Knacc
Tun ucnonHeHus o
MOKapHOH [IpenmymecTBeHHast 00,1aCTh TPUMEHEHUS
KaOeJIbHOTO M3IEIINS
ONIaCHOCTH
bes o6o3HaueHns 01.8.2.54 J1nst 0IMHOYHOM MPOKJIAAKH B KaOEIbHBIX COOPYKEHHUSIX M MTPOU3BOICTBEHHBIX
MOMEIIEHUAX. [ pynnoBast MpokIiasika pa3permaeTcst TOIbKO B HAPyKHBIX
JIEKTPOYCTAaHOBKAX M IPON3BOJICTBEHHBIX TOMEIIECHHSAX, TA€ BO3MOKHO JIMIIIb
MIEPHOANIECKOE IPUCYTCTBHE 00CITYKUBAOLIETO IIEPCOHAIA, IIPU 3TOM
HEOOXOANMO MPUMEHSITh TACCHBHYIO OTHE3AIIUTy
Hr(A F/R) IM1a.8.2.5.4 | lns mpokanku, ¢ yaeToM o0beMa roproveil Harpy3ku kabenel, B OTKPBITBIX
Hr(A) [116.82.5.4 |KabEIbHBIX COOPYXKEHHUSX (ICTAKAAAX, TANEPEAX) HAPYIKHBIX
ur(B) [12.82.5.4 JIEKTPOYCTAaHOBOK
Hr(C) [13.8.2.5.4
Hr(D) [14.8.2.5.4
Hr(A F/R)-LS IM1a.8.2.2.2 | lng mpokianku, ¢ yaeToM o0beMa roprodeil Harpy3ku kademei, Bo
Hr(A)-LS [116.8.2.2.2 |BHYTPEHHHX JIEKTPOYCTAHOBKAX, & TAK)KE B 3/IaHUAX, COOPYIKEHUAX U
ur(B)-LS 2.822 3aKPBITHIX KaOEIbHBIX COOPYKEHHUSIX
ur(C)-LS [13.8.2.2.2
ur(D)-LS [14.8.2.2.2
ur(A F/R)-HF IM1a.8.1.2.1 |]JIns mpokiIagky, ¢ y4eToM 00beMa roproucii Harpy3Kku kaodesei, Bo
ur(A)-HF [116.8.1.2.1 |BHYTPEHHHX 3JIEKTPOYCTaHOBKAX, a TAKXKE B 3IAHHUAX M COOPYKEHHSX C
Hr(B)-HF M2.812.1 MacCOBBIM NPeObIBaHUEM JIFOJICH, B TOM YUCIIE B MHOTO()YHKIIMOHAIBHBIX
D BBICOTHBIX 3[JaHUAX U 3JJaHUAX-KOMIUIEKCaxX
ur(C)-HF I13.8.1.2.1
ur(D)-HF [14.8.1.2.1
ur(A F/R)-FRLS [Mla.7.2.2.2 | Ana npoKJIagKy, ¢ y94eTOM 00beMa roprodeil Harpy3ku kabemneil, B cuctemax
ur(A)-FRLS [116.7.2.2.2 |TPOTHBOMOXAPHOH 3aIIUTHI, a TAKXKE APYTHX CUCTEMAX, KOTOPbIE JOIKHBI
Hr(B)-FRLS 27222 COXpaHsITh pabOTOCIIOCOOHOCTD B YCIOBHUSX MOXKapa
ur(C)-FRLS [13.7.2.2.2
ur(D)-FRLS 4.7.2.2.2
ur(A F/R)- FRHF IMa.7.1.2.1
ur(A)-FRHF I116.7.1.2.1
ur(B)-FRHF 112.7.1.2.1
ur(C)-FRHF M13.7.1.2.1
ur(D)-FRHF 4.7.1.2.1
Hr(A F/R)-LSLTx IT1a.8.2.1.2  |]lng mpokiagky, ¢ yueToM oObeMa roproueii Harpy3ku kabenei, B 31aHIIX
Hr(A)-LSLTX I116.8.2.12 |IeTckux MONMIKOIBHBIX U 00Pa30BATENBHBIX YUPEKICHUH,
Hr(B)-LSLTX 28212 CIeIHAIU3UPOBAHHBIX JIOMAaX MPECTAPENbIX U HHBAINIOB, OOJILHUIAX, B
B CHAJIFHBIX KOPITycax 00pa30BaTENbHBIX YUPESKICHUH HHTEPHATHOTO THIIA U
Hr(C)-LSLTx [13.8.2.1.2 JETCKUX yupesk/IeHHi
ur(D) LSLTx [14.8.2.1.2
Hr(A F/R)-HFLTX I1a.8.1.1.1
Hr(A)-HFLTX I116.8.1.1.1
ur(B)-HFLTx 112.8.1.1.1
ur(C)-HFLTX I13.8.1.1.1
ur(D)-HFLTX 14.8.1.1.1
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Knacc
MOKapHOU [IpeumymiecTBeHHast 007aCTh TPUMCHEHUS
OIMAaCHOCTH

Tun ucnonneHus
KaOeIbHOr0 U3IEIIHS

Hr(A F/R)-FRLSLTX |I11a.7.2.1.2 | [dnst npoKiIaaku, ¢ yueToM oGbeMa roprodeii Harpy3ku Kaberneii, B cucTemMax

Hr(A)-FRLSLTX [116.7.2.1.2 | mpOTHBOIIOXKAPHOM 3aILMUTHI, @ TAK)KE B IPYTHX CUCTEMAX, KOTOPHIE JOJKHBI
ur(B)-FRLSLTx 112.7.2.1.2 COXpaHATh PabOTOCIIOCOOHOCTD B YCIIOBHUSX 110Kapa, B 3AaHUAX JETCKUX
Hr(C)-FRLSLTx 113.7.2.1.2 JIOIIKOJIbHBIX 00pa30BaTeNbHbIX YUPEIKACHHH, CIEIUATM3HPOBAHHBIX JOMax
ur(D)-FRLSLTX 4.7.2.1.2 IIpecTapenbix U MHBAINAOB, OOJIBHHIIAX, CHAJIBHBIX KOPITycax

ur(A F/R)-FRHFLTx | IT1a.7.1.1.1 00pa3oBaTENbHBIX YUPEKICHUI HHTEPHATHOTO TUIA U JETCKUX YUPEKACHUIN

Hr(A)-FRHFLTX 116.7.1.1.1
ur(B)-FRHFLTx M2.7.1.1.1
ur(C)-FRHFLTx M3.7.1.1.1
ur(D)-FRHFLTX  |[4.7.1.1.1

Ha snexTpoycTaHOBKH U 3JIEKTPUUECKUE IIETHU KWIIBIX U OOIIECTBEHHBIX 31aHUI
B FOPOJIaX U CEJIbCKUX HACEJICHHBIX ITYHKTaX HOMHUHAIbHBIM HanpsikeHnueM 10 1000 B
MEepeMEHHOro Toka pacnpocTpansioTcs TpedoBanus CII  256.1325800.2016,
B COOTBETCTBUU C KOTOPBIM:

- BHYTPEHHHUE DJICKTPUUYECKUE CETU JOJDKHBI ObITh HE PaCHpOCTPaHSIOIMIUMU
TOPEHUE U BBINOJHATHCS KaOeassMU W TPOBOJAMH C KUJAMH W3 MEAU WU
AIOMUHUEBBIX CIUIaBOB Mapok 8030 u 8176, mmHONPOBOAAMU C MEAHBIMU IIMHAMU
B coorBeTrcTBHM ¢ Tpeboanusamu [IYD, 'OCT 31565,TOCT P 50571.5.52,
['OCT P 58019, CIT 76.13330, a Takke TpeOOBaHMSIMHU DJJIEKTPO- M TOKAPHOU
0e30I1aCHOCTH;

- CEUYEHHUS TOKOMPOBOJSIINX MEIHBIX KWJI U KW U3 AIFOMUHHUEBBIX CIJIaBOB

Mapok 8030 u 8176 g0 KHBI OBITH HE MEHEE YKa3aHHBIX B TaOJIUIIE 5;

Tabauna 5
CequHﬂ TOKOHPOBOIIHIIII/IX MCAHBIX KNJI A KUJI U3 AJIIOMUHUECBbBIX CIIJIABOB
mapok 8030 u 8176
Haumensiiiee cedeHre TOKOMPOBOISAIIUX KHIT
kabeseil 1 MPOBOIOB, MM>
HanmenoBanue nuHun
M€ IHBIMH JKUJIAMH M3 aTFOMUHHUEBBIX
KUJIaMuU criaBoB Mapok 8030 u 8176
JIuHuYM TpynnoBbIX CeTEN OCBELICHUS 15 2,5
JIMHUY TPYNTIOBBIX CETEH pO3ETOK 2,5 4,0
JIMHUY OT 3TaXKHBIX /IO KBAPTUPHBIX 25 4.0
IIUTKOB M K PACUETHOMY CUETUHKY
JIunuu pacupenenuTenbHON ceTn 4.0 6,0
(cTosIKM) AJIs1 MUTaHUSI KBApTUP
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- IIPY COEIMHEHUU MPOBOJHUKOB C KUJIAMHU U3 aJFOMUHUEBBIX CIUIABOB MapoOK
8030 u 8176 ¢ »BIEKTPOYCTAaHOBOYHBIMM M3JCIUSIMHU, anmnapaTamMu 3alllUuThl U
CUETYMKAMHU PEKOMEHIYETCS MCIOJIb30BATh COECAUHUTEIBHBIE YCTPOWCTBA B
cootBercTBUM ¢ TpeOoBanusmu 'OCT 31604 nns koMMyTauuu NOpPOBOAHUKOB U3
AJTIOMUHUEBBIX CIUIABOB C KOHTAKTAMM JIJI1 IPOBOJHUKOB U3 MEJIH.

Jis oOecrieueHus HaJICKHOCTHU KOHTAKTHBIX COCIMHEHUN B
pacrnpeaenuTenbHbIX KOpoOKax clemyer OCYILIECTBIIATh COEAMHEHNE
TOKOTIIPOBOSIINX XKW U3 CIUIaBOB amoMuHusg Mapok 8030 m 8176 mpu momoinu
BUHTOB WJIM QJIFOMUHHUEBBIX TMJIb3, METOJOM OMPECCOBKHU WJIU UCIIOIb30BaTh CBAPKY.

[Ipu MoHTa)ke OTBETBIISIEMBIX Kaleliel C KUJaMU U3 aJTIOMUHHUEBBIX CILJIABOB
Mapok 8030 u 8176 1OMKHBI IPUMEHATHCA COKUMBI C OLIMHKOBAHHBIMU KOHTAKTAMM.

[Ipy BBINOJIHEHUU COEIUHEHHI B AJIEKTPONPOBOAKAX C TOKOMPOBOISIIIMMHU
YKUJIAMHU U3 CIUIaBOB ailtoMUHUS Mapok 8030 u 8176, eciiv TUII 3EKTPOYCTAHOBOUYHBIX
U3JIETTUN  COACPKUT MEJHbIE WM JIaTYHHbIE KOHTaKThl, JUIsi oOecreueHus
CTaOMJIBHOCTH KOHTAaKTHOTO COCIUHEHUS CIEAYET MPUMEHSTH AJIEKTPOIPOBOIAIINE
CMa3KH.

Menp uMeeT JIydllyl0 HPOBOAUMOCTb, MO CPABHEHUIO C AJTIOMUHUEM, YTO
o0ecreynBaeT MpU MEHBIIEM CEUEHUH OOJIBIITYI0 MAaKCUMAIbHYIO TOKOBYIO Harpys3Ky.

MenHblii TPOBOJHUK MEHbILIE MOJBEPracTCcsl OKUCICHUIO U CIOCOOEH JI0JIroe
BpEMsI COXPaHATh KAayeCTBO KOHTAKTOB IPU COEAUHEHHUHM B PACIPENICIUTEIIbHBIX
KOpOoOKax U JAPYyrux npudopax.

B kunmbIX u  OOIIECTBEHHBIX 3JaHUSIX C TPUMEHEHHEM JICPEBSHHBIX
koHCTpykui B coorBerctBue ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHUE DJICKTPUUYECKUE CETH JOJIKHBI OBITh HE PACIIPOCTPAHSIONIMMHI TOPEHUE U
BBITIOJIHATHCS Ka0ensiMu 1 ipoBoAamu ¢ MmenubiMu xuinamu B 'OCT 31565, 'OCT P
50571.5.52, CI1 76.13330.

CIT 256.1325800.2016 nmomyckaeT mNpUMEHEHHE KaOENbHBIX W3AEIUN C
TOKOMPOBOSIIMMH  KUJAMUA U3 aJIOMUHUEBBIX CIUIAaBOB JUIsl  OpraHU3alNu
BHYTPEHHHX CETEH, HO HAKJIQIbIBACT HA UX MOHTaX JIOMOJIHUTEIbHBIC OTPAHUYCHMUS.

Jlns oOecrieueHUs] HAJEKHOCTH AJIEKTPOMPOBOJOK B 3JaHUSIX, BBITTOTHIEMBIX
MPOBOJAMHU U KaOEJISIMU C TOKOIPOBOASIIUMHU KUJIAMH U3 CIUIABOB aJFOMHHUS, TIPU
MOHT@X€ JIOJDKHBl  HCIOJNBb30BAaThCA  JIMOO  DJIEKTPOYCTAHOBOYHBIE — M3IEINHS,

KOHTAKTHBIC I'PYIIIBI KOTOPLIX MMCIOT CIICHIHAJIBHBIC IMOKPBITHUA, O6€CH€‘-II/IBaIOIHI/Ie
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CTaOMJIBHOCTh KOHTAKTHOT'O COCIMHEHHS KaK C MEJIHBIMU, TaK ¥ C TOKOIIPOBOISIIIUMU
KUJaMU U3 CIUIaBOB AFOMHUHUS, YTO JOJKHO OBITh OTPaXKEHO B MAapKHPOBKE
(manpumep, Cu/Al) nmubo TpH HMCHOJB30BAaHUM CEPUMHO BBIMYCKAEMBIX B CTpaHE
YCTAaHOBOYHBIX W3JCIUA JODKHBI TMPUMEHSTHCS JOMOJHUTEIBHBIC TEXHUYECKUE
CpeAcTBa, 00eCIEYMBAIOIINE CTAOUILHOCTh KOHTAKTHBIX COCTMHEHUH.

[Ipy  KOpPOTKOM  3aMBIKAaHMM  MEIHBIE  JKWIbI  SBISIIOTCA  OoJiee
MOXKapo0Oe30MacHbIMU, YE€M KUJIbl M3 ATIOMUHHUEBBIX CIUIABOB 32 CYET MEHbIIEH
3Q)KUTATEIbHOW CHOCOOHOCTH YacTHI[ MEOU [0 CPaBHEHHUIO C 3a)KUraTeIbHOU
CIIOCOOHOCTBIO YACTHIL ATTFOMHUHHSL.

C Touk: 3peHHS MOKAPHOH OE30MaCHOCTH, MPEANOYTUTEIBHBIM SBISICTCS
IpUMEHEHNE KaOeIbHBIX U3/ICTNI C METHBIMU TOKOTIPOBOISIIINMHE JKHJIAMHU.

Ha noxxapHyto 6€301acHOCTb 3JIEKTPOIPOBOJKH BIHSET MPABUIBHOCTH BEIOOpA
CEUCHHMS TOKOIIPOBOIAIIUX KUJ Kabeneil. HeBepHblit BbIOOP ceueHus kademnst MOXKET
MIPUBECTU K €ro MEperpeBy, OIUIABICHUIO M3OJISIMU M €€ BOCIUIAMEHEHHUI0 WIH K
KOPOTKOMY 3aMBIKaHHIO C TIOCIIETYIOIIIM BO3TOPAHUEM.

OCHOBHBIM TMapaMeTpPOM, KOTOPBIH HEOOXOJUMO YYHUTHIBATH IPU pacyeTe
CeUeHHS Kabenms SBISETCS JIMTEIBHO JOMyCTHMas TOKOBas Harpyska, T.e.
MaKCUMaJbHas BEJIMYMHA TOKA, KOTOPYIO Kabellb MOKET MPOMyCKaTh O3 Ieperpena B
TEUCHUE JNTUTESITLHOTO BPEMEHHU.

PacueTHble sneKTpUYECKre HATPY3KH JIJIS1 Pa3IMYHBIX KUJIBIX H 0OIIECTBEHHBIX
3nanuil mpeactasieHsl B paznene 7 CII256.1325800.2016.

JIJisi TpoBeIeHHsI CaMOCTOSITENIBHOTO pacueTa CeueHus Kalessl Mo TOKYy st
YaCTHOTO JIoMa (KBApTUPhI) HEOOXOIMMO BBIMIOJHUTH CJICAYIOIIUE ICHUCTBUS !

- OMpEeNeNUTh CYMMapHYK) MOITHOCTh BCEX OJEKTPONPHUOOPOB, KOTOPHIC
OJTHOBPEMEHHO MOTYT OBITh BKIIFOUCHKI B CETh,

- paccUMTaTh CUITy TOKa, KOTOpas OyJIeT MPOTEKATh 110 KAOEII0 MPU BKIIOUCHUH
JTAHHBIX AJIEKTPONPUOOPOB;

- 110 TabJIMIIe OMPEICTUTh HAanOOoJIee TIOIX0IAIIee CEYCHUE KaOesl.

CymmapHass MOITHOCTH 3JiekTporpudopos (P, BT) Belumcisercs kak cymMma
MOIITHOCTEH OTACIBHBIX TPHOOPOB, KOTOPHIC MOTYT OBITH BKIIOUEHBI OJTHOBPEMEHHO.
JlaHHBIE O MOIIHOCTH KaXJOTO OJJICKTPUUECKOro TpuOOpa yKas3bIBaIOTCS B €rO

NacropTe, PyKOBOACTBE 10 3KCIUTyaTalluU U T.II.
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Pacuer cunbl Toka (I, A) mpoTtekaroiero 1mo kadesto MpoBOAUTCS Mo opMyIam:

g onHodazHoi cetu HanpspkeHuem U =220 B
P' KH
U-cos@

I=

i Tpexdasznoit cetu HanpspkenneM U = 380 B
P

L
«/3_- U-cos@

JUIS1 OBITOBBIX AJIEKTPOTPHOOPOB COSp = 1.

K, — k03 durmeHT 0oTHOBPEMEHHOCTH, T.€. KaKasi 4aCTh IPHUOOPOB MOXKET OBITH
BKJIFOUEHA OJTHOBPEMEHHO.

JI7is TIOBBILIICHUS TOXKAPHOW OE30MacCHOCTH, B pacueTe Ajsl YacTHOTO J0Ma
(KBapTUPBI) MOKHO MIPEATOJIOKHUTD, YTO B CETh OJJTHOBPEMEHHO MOTYT OBbITh BKJIFOUEHBI
BCE AJIEKTpUUECKuEe TprOOpPsI U MpUHATH K03 dunuent K, = 1.

3Has BENMYHMHY TOKA, CEYECHHWE TPOBOJA HAXOAAT 1o Tabmuue 6.
Ecnu okaxeTcs 4To pacueTHOE 1 TaOJIMYHOE 3HAYSHHSI TOKOB HE COBITAIAI0T, TO B ’TOM

cilydae BbIOMpArOT Onuxkaiiiiee OoJblee 3HaYeHUE CEUCHUS TOKOITPOBOISIIICH KUITBI

Kabens.
Taduaunua 6
Br100p ceyeHusi NpoOBOAA MO BeJIMYNHE TOKA
Ceuenuie Mennble KUITBI TPOBOJIOB U Kabenei
TOKOITPOBOIAIIEN Hanpsokenue, 220 B Hanpsokenue, 380 B
KT MM TOK, A MOIIHOCTb, KBT TOK, A MOILHOCTb, KBT
1,5 19 4,1 16 10,5
2,5 27 59 25 16,5
4 38 8,3 30 19,8
6 46 10,1 40 26,4
10 70 15,4 50 33,0
16 85 18,7 75 49,5
25 115 25,3 90 59,4
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 47,3 180 118,8
95 260 57,2 220 145,2
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Cevenrie MenHbie )KUITBI IPOBOJOB U Kabemei
TOKOITPOBOIALLEH Hanpsokenue, 220 B Hanpsokenue, 380 B
AKUITbL, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTb, KBT

120 300 66,0 260 171,6
2,5 20 4,4 19 12,5

4 28 6,1 23 15,1

6 36 79 30 19,8
10 50 11,0 39 25,7
16 60 13,2 95 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

Ecim B 1omMe HMEOTCS MOIIHBIE JJIEKTPONPHUOOPHI, HArpy3ka KOTOPBIX
cocrapisier Oosiee 1,5 kBT, nns uX MNOAKITIOYEHUST PEKOMEHIYETCS MCIOJIb30BaTh
OTJICIBHYIO JIMHHIO.

YacTo mpuxoauTes peniaTh 0OpaTHYIO 3a71aqy, KOoraa JUisl U3BECTHOTO CEYCHUS
MIPOBOTHUKA, TIPOJIOYKEHHOTO B JIOME WJTH KBAPTUPE, HEOOXOIUMO HAHTH MaKCUMaIbHO
JOMYCTUMYIO Harpy3ky. B aToM ciywae, mo TabmuiaMm [JjIsi JQHHOTO CEUYCHUS
TOKOTIPOBOJIAIIEH JKUJIbI KaOeis HaxoJIUM MaKCHUMaJIbHO JIONMYyCTHUMYIO Harpysky.
3aTeM 3Hasi MOIIHOCTHU DJIEKTPUUYECKUX MTPUOOPOB, OMpeesieM, KAKUe U3 HUX MOTYT
OBITH OJTHOBPEMEHHO BKJIFOUCHBI B CETh.

Crnemayer MOMHUTH, YTO MAKCUMAJLHBIM JOMYyCTHMBIA TOK ISl CTaHAAPTHBIX
OBITOBBIX AJIEKTPOYCTAHOBOYHBIX HW3JENUHN (BBIKJIIOYATENN, PO3ETKH) paBeH 16 A.
[ToaToMy BKIIIOYATh B OJHY PO3ETKY WM TOAKIIOYATh K OJHOMY BBIKIIFOUATEIIO

Harpy3ky oosiee 16 A, uto 115t oqHOGA3HON CETH COOTBETCTBYET 3,5 KBT Henb3sl.
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3.3. HeiicTBusi npu o0HapyKeHUM aBapuMiiHOT O pexuMa
B JJIEKTPOOOOPY10BAHUM

ABapuilHbINl peKUM pabOThl IKCILTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAHUS MOMKET
MIPOSIBJISITHCS. B BUJIE CPAOOTKH anmnapaToB IEKTPUUECKON 3alUTHI CETH, U3MEHEHHUS
[[BeTa TEPMOMHIMUKATOPOB, OOHAPYKEHHsS 30H AaHOMAJIBHOTO HArpeBa 3JEMEHTOB
AIIEKTPOOOOPYIOBAHUS TPH TEIUIOBU3HMOHHOW JMArHOCTHUKE, CPaOOTKH JaT4YMKOB
tepmocucteM. Kpome Toro, 06 aBapuitHoM pexxume padoThl 3IEKTPOIprOOopa MOKET
TOBOPUTH IOSIBIICHHE HA €r0 MOBEPXHOCTH, IIHYPE M BWIKH ITMUTAHMS OIUIABJICHM,
aepopMaIi Kopiyca, BOSHUIKHOBEHHH MpU paboTe HEXapaKTEPHOTO IIIyMa U 3armaxa
TJIABSIIENCS U30JIALMH.

[Ipu3Haku aBapuiHOrO pexuMa padoThl AMEKTPOOOOPYIOBAHUS U IEUCTBUS TIPU

UX OOHApY>KEHUU TIPEICTABJICHBI B Ta0IUIIE 7.
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Tadoaunma 7
IIpu3Haku aBpapuitHOr0 pexxuMa padoThl JJIEKTPOOOOPYAOBAHNUS U JeHCTBHUS NPU UX 00HAPYKEHUHN
IIpu3Hak aBapuiiHOIO pe:KUMAa Bo3MoskHas npuunHa Pexomenayemble felicTBUSA
Cpabotan aBToMaTH4eCKU BeIKIItoYaTenb | KopoTkoe 3aMbIKaHHE B IIETIH. Oran 1.
Ileperpyska B nienu. - YCTAaHOBUTH KaKOW THII anmapara 3aluTsl cpaboTai (aBTOMaTUYECKH
BBIKJIIOUATENb, YCTPOWCTBO  3amIMThl  JU(QEepeHINaTIBLHOTO  TOKa,

Cpaborano yCTPOMCTBO
QG epeHInaIbLHOro TOKa

3alllHNThI

YTeuka TOKA.

CpaboTtano  yCTpOHCTBO
JyTOBOTO MPO00st (MCKPEHUs)

3alllUTHI oT

Jlyrosoit
npoOoi(Tociie10BaTeIbHBIMH,
napajuleNbHbIM, Ha 3€MJII0) WU
HCKpEHHE.

CpaboTtano  yCTpOHCTBO  3allUTBl  OT

NEpCHANPAKCHUSA

[lepenanpl HanpsHKEHUS

YCTPOMCTBO 3alllUTHl OT TEPEHANpPSIKEHUs, YCTPOMCTBO 3aIlMTHl OT
JQYyroBoro mpo0os (MCKpeHus)) WIM IO KaKOMy KaHaly IPOHU30ILIO
cpabaTbIBaHKE, €U TPUOOP KOMOMHUPOBAHHBIN, T.€. 00BEIUHSET B ceOe
JIBa 1 00JIce THIIA 3alUTHI,

- YCTaHOBUTH OOCTOSITENLCTBA MPU KOTOPBIX MPOU3OILIO OTKIIOYCHHE.
Uro mpousouuio npeja OTKIIOUEHUEM (IOJAKIIOYEHUE WM OTKIIIOUEHHUE
MOTpeOUTENs, MEpIIaHUE CBETA, aHOMalIbHAsi paboTa AIEeKTPOnpuOOpoB U
T.11.)? Kakue Harpy3ku ObUTM MOJKIIIOUEHB U ObUIH B pabore? Korma u
CKOJIBKO pa3 cpabaThIBajIM anmapaTbl 3alIUThI?

- IPOBECTU BHU3YaJIbHBI OCMOTpP 3JIEKTPOOOOPYIOBaHUS (IIHYpPbI
NUTAHUS,  PO3ETKH,  BBIKJIIOYATEIM,  KOHTAKTHbIE  COEJUHEHUS,
COEIMHUTENIbHbIE KOPOOKH, 3JIEKTpONpUOOpHl) Ha HAIUYME BUAMMBIX
MOBPEXJICHUH (M3MEHEHHE I[BeTa WJIM OIUIABJICHHE H3OJISAIMU, CIIEJIb
TEPMHUUYECKOTO BO3JCHCTBUS B peE3yJbTaTe KOPOTKOTO 3aMbIKaHUS,
UCKPEHUs, IEPETPY30K);

- €CIM TpU BU3YAIbHOM OCMOTpE OOHApyKEHbl MOBPEXKACHHUS, TO

HEOO0XOJMMO TPUCTYHNHUTh K YCTPAaHEHUIO TPUYUH  BbISBICHHBIX
MTOBPEXACHUN " PEMOHTY (3ameHe) IIOBPEXKICHHOTO
3JIEKTPOOOOPYI0BAHHS;

- €CIIM NIPH BU3YAJIbHOM OCMOTpPE MOBPEXKACHUS HE OOHAPYKEHBI, TO
HEe00X0IMMO MPENTH K 3Tamy 2.

Oran 2.

[TpoBepuTh HaIeKAITYIO PabOTY armapara 3amuThl.

- JUIs yCTPOMCTBA 3alUTHl OT MepeHanpsHDKeHUs U3MEpUTh 3HaueHHe
HanpsDKeHHs MUTaneil cetu. Ecny 3HadeHne MUTaonero HanpsoKeHHs
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IIpu3zHak aBapuiiHOT0 peKxuMa

Bo3moxkHas npuyuHa

Pexomennyemble 1eicTBHs

CEeTH BBIXOJUT 3a JMala30H yCTAaBKU ammapara (HM)Ke HUXKHEro Ipejena
WIN BBIIIE BEPXHEr0), TO mpobiema B ceTH. Ecnu 3HaUYCHHE MUTAIOLIETO
HalpsOKEHUs CETH JIEKHUT B JMAaNa3oHe YCTaBKM, TO ammapar 3aliuThl
HEHCIIPaBEeH U ero He0OX0AUMO 3aMEHUTD;

- U1 yCTpOMCTBA 3aIUThl JU(PHEPEeHIINATIBbHOIO TOKa B COOTBETCTBUU
co cranmapramu [/, 8] B KOHCTPYKIHMH JIOJDKHO OBITH MPETyCMOTPEHO
TECTOBOE YCTPOMCTBO (KHONKa), KOTOpOE OOecleuuBaeT IPOBEPKY
paboTtocrnocoOHOCTH anmapara. Taxxe MO>XKHO IIPOBEPUTH
paboTOCIIOCOOHOCTh YCTPOWCTBA C IMOMOILBIO HPUOOPOB MHPOBEPKU U
M3MEPEHUS I1apaMEeTpPOB YCTPOMCTB 3alIUTHOrO OTKIOYeHus. Eciau
anmapar 3alluThl HEUCIIPaBEeH, €ro HEOOX0JMMO 3aMEHUTb.

- JUIsl YCTpOMCTBa 3alllUThl OT JyroBOro mnpo0osi NpOBEPUTH
paboTOCIIOCOOHOCTH ammapara B COOTBETCTBUU C MHCTPYKLMEH 3aBoja-
n3roroutens. Hanmpumep, ¢ 1OMOIIBIO TECTOBOIO  YCTPOMCTBA,
BXOJISIILEI0 B KOMIUIEKT IOCTaBKM NpHOOpa, MpH HOMOIIU TECTOBOM
KHOIIKM M T.J. Eciom ammapaT 3aliuTbl HEUMCIPAaBEH, €ro HeoOXOoIuMOo
3aMEHHUTb.

- 711 aBTOMAaTHYECKOI0 BBIKJIIOUYATENsl POBEPUTH Pab0OTOCIIOCOOHOCTh
MeXaHM3Ma paclerieHus. B3pecTn aBTOMaTH4eCKHi BBIKIIIOYATEIb PYKOU
U Tocie OTKIIOUUTh ero. llpu oTkiIouYeHHH AOKEH OBITh CIbILIEH
XapaKTEepPHBIN MIETYOK.

Ecnu anmapathl 37€KTpUYECKOM 3aIIUThl UCIPaBHBI, TO HEOOXOIMMO
NIEpPENTH K dTamy 3.

Oran 3.

IIpoBepka MpUCOETUHEHHBIX HATPY30K (JIEKTPOIIPUOOPOB).

- TMPUCOEIUHATH K DJEKTPUUECKON IeNu MOOYepeHO IO OAHOMU
Harpyske, KOHTPOJUPYs cpadaThIBAaHU aIllapaToB 3alUTHI,

- IpU BBISBJICHUM HAarpy3Kd, BbI3bIBalollel cpabaTbiBaHUE ammapara
3alUTBI, BBIBECTU HArpy3Ky U3 DKCILUTyaTal|H.

Pe3ynbTaThl MpoBEpKHU, a TAK)Ke BCE MPOBEACHHbIE TPODUIAKTHIECKHE
Y PEMOHTHBIE pabOThI JOJKHBI ObITh 3a(pUKCUPOBAHBI B )KypHAJIE.
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IIpu3zHak aBapuiiHOT0 peKxuMa

Bo3moxkHas npuyuHa

Pexomennyemble 1eicTBHs

TepMOI/IHI[I/IKaTOp MU3MCHUII LIBCT

[Teperpy3ka uenu.
I1;moxoi KOHTAaKT.

- BriBecTu 351€KTpO0OOPY10BaHUE U3 IKCILTyaTallNN;

- YCTaHOBHUTb OOCTOSITENBCTBA, MPH KOTOPHIX IMPOU3OIIET IEPErpeB
(xakue Harpy3Ku ObUTH TIOJKITIOUYCHBI ¥ OBLITH B paboTe, IPH BO3MOKHOCTH
M3MEpUTH MPOTEKAIOLINI TOK C IIeJIbIO BBISBICHUS MEPErpy3KH).

- MIPOBECTH BU3YaAJIbHBI OCMOTP AJIEKTPOOOOPYIOBAHUS, HA KOTOPBIN
HAaHECEH TEPMOMHIUKATOP HA HAJIMYME BUIAUMBIX IOBPEKACHUI
(U3MeHeHue 1BeTa WM OIUIABJICHUE HW3OJISILMM, CIEAbl TEPMHUYECKOIO
BO3JIEUCTBUSL B  pe3yibTaTe€ KOPOTKOTO  3aMbIKaHMS, HMCKPEHUS,
MEePErpy30K);

- €ClM TMPHU BU3YAIbHOM OCMOTpE OOHApYy>KEHbI MOBPEKICHHUS, TO
HEOOXOJMMO TPUCTYNHUTh K YCTPAHEHUIO TPHYMH  BBISIBICHHBIX
MOBPEXACHUIN u PEMOHTY (3ameHe) MOBPEXKIEHHOTO
AEKTPOOOOPYTOBAHUS;

- €CIIM TPU BU3YAIBHOM OCMOTPE IMOBPEKICHHUS HE OOHAPYKEHBI —
MPOBECTH OLEHKY €ro COCTOSHUS W BBIIOJHHUTH TNPO(PUIAKTHUECKUE
paboThI;

- YIaJuTh CTapblid TEPMOUHANKATOP U HAHECTH HOBBIM.

B kypHane yka3aTb JaTy OOHapyXeHHs IeperpeBa, NpPUYHHY,
MpOBeJIeHHbIE PabOThl (PEMOHT, 3aMe€Ha, MPOPUIAKTHYECKUE padoThl),
JaTy HAHECEHHs HOBOIO TEPMOMHAMKATOpAa, COCTOSHUE HOBOIO
TEPMOMHANKATOpa (LBET, TPayupoBKa U.T.I1.).

[TonyueH curHan moxapHOW ONACHOCTH OT
TEPMOCHUCTEMBI

[Teperpy3ka.
IInoxoi KOHTAaKT.

B ciyuae nonydeHnus curHaia o neperpese:

- YCTAaHOBUTh MECTO, T'JI¢ MPOU30LLIO CpabaThbIBaHUE JaTUNKA;

- 3adukcupoBaTh B IKypHalle BpeMs, MECTO U HaUMEHOBaHUE
3JIeKTPO00OPYI0BaHHUS, HA KOTOPOM MPOU3O0IIIIO CpabaThIBaHUE;

- TPOU3BECTH OCMOTpP OO0OpYyIOBaHUS, IO TNPUYUHE KOTOPOTO
MIPOU30ILIO0 cpabaThIBaHUE CUCTEMBI;




45

IIpu3zHak aBapuiiHOT0 peKxuMa

Bo3moxkHas npuyuHa

Pexomennyemble 1eicTBHs

- MO pe3ynbTaTaM OCMOTpa, B CIIy4ae BBISABICHUS HEUCIIPABHOCTH,
MPOBECTH  PEMOHT, TEXHUYECKOE OOCITyXHBaHHUE WM  3aMEHY
3NEKTPOOOOPYA0BaAHUS;

- Ip¥ HEOOXOAMMOCTH 3aMEHUTD IATYUK C COOTBETCTBYIOIICH OTMETKOM
B XKypHaJe.

[Tpu MPOBEICHUU TETIOBU3MOHHOM
JUAarHOCTUKK  OOHApy>KeH aHOMaJbHBIN
HarpeB dJIEMEHTa 3JEKTPO0OOPYI0BAHUS

[Teperpy3ka.
[110X011 KOHTAKT.

[Ipu  oOHapy)keHHH  aBapUHHOTO  IOXKapoomacHoro  jaedexra
ANEKTPOOOOpYyIOBaHUE  HEOOXOMUMO  HEMEIUICHHO  BBIBECTH U3
9KCIUTyaTalluu ¥ MPOBECTU PEMOHTHBIEC PAOOTHI.

[Tocne ycrpaHeHus: HEUCIIPABHOCTEH, MPHUBEAIINX K BO3HUKHOBEHUIO
nedexra, pPEeKOMEHAYETCS TMPOBECTH IOBTOPHOE  TEIIOBU3HOHHOE
00cae0BaHNe TaHHOIO 00bEKTA.

Pe3ynbTarhl NOBTOPHOM TMAarHOCTUKHY 3aHECTHU B IPOTOKOJ C YKa3aHUEM
MIPOBEICHHBIX PEMOHTHO-TIPOQUITAKTHICCKHUX PadoT.

Pexomennyercs MPOBOJUTH BHEIUIAHOBYIO  TEIJIOBU3UOHHYIO
JTUArHOCTUKY OTACJIBHBIX 3JIEMEHTOB JJIEKTPOOOOPYIOBAHMS IOCTE
Ka)XJI0rO UX PEMOHTA WM 3aMEHBI.

Pe3ynbpTaThl BHEIUIAHOBOW JMATHOCTHKU 3aHOCSITCA B IPOTOKON C
yKa3aHUeM MPUUUHBI 00CTIeI0BaHUSI.

[Ipu pabote »snekTpuueckoro mnpudopa
HaOJII0/IaeTCsl HE XapaKTepHBIM IIyM, 3amax
TUIABSILENCS U30JISILHH.

Ilepenanpl HanpsHKEHUS.
Hapymenne
JKCILTyaTalUu.
HewncnpasHocTs
3JIeKTpoIpudopa

MIpaBUII

OTKITIOYUTDH JEKTPOIPUOOP OT CETH.

OcMoTpeTh MpuOOp Ha HAJUYHE HEUCIPABHOCTEH (OIUIaBICHUE WITU
MOBPEXKIACHUE M3OJSAIUM MUTAIONIETO IIHypa, AedopMaius Koprmyca U
T.J.).

[Tpu oOHapyEeHUH HEUCTIPABHOCTH BBIBECTH MPUOOP U3 IKCILTYaTAIHIH.

[TpousBecTH peMOHT WJIM 3aMEHY Npubdopa.
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3akJIroueHue

J1J1s IOBBIIICHUST YPOBHS MOXKAPHOH 0€30MaCHOCTH 0OBEKTOB KHIJIOTO CEKTOpa U
OOIIECTBEHHBIX 3/IaHUN HEOOXOIUMO TPOBEICHUE MEPONPHUATHNA O MPOQPIIAKTHKE
MOKAPOB OT 3JEKTPOOOOpPYAOBaHMUS, B TOM UYHCIE HAa OCHOBE COBPEMEHHBIX
BO3MOXKHOCTEH BEACHUS MOHHUTOPUHTA COCTOSHUS TMOKapHOW O€30MacHOCTH,
HKCILTYaTUPYEMOTO AIIEKTPOOOOPYI0BAHUS.

K HUM OTHOCHTCS CHCTEMaTWYECKUA MOHHTOPHHT TOKapHOH O€30MacHOCTH
IKCIUTYaTUPYEMOTO 3JEKTPOOOOPYAOBAHUS KWIBIX U OOLIECTBEHHBIX 3AaHUNA C
MPUMEHEHUEM COBPEMEHHBIX TEXHHYECKHX CPEACTB, a WMEHHO TEIJIOBU3MOHHAS
JTMArHOCTHKA, TPUMEHEHNE TEPMOUHINKATOPOB I BBISIBIICHUS aBAPUIUHBIX YYACTKOB
AIIEKTPOYCTAaHOBOK. Takke HEOOXOJUMO BHEIPSATh B IIMPOKYIO TNMPAKTHUKY HOBBIC
anmapaThl 3alTUThI AIEKTPHIECKUX CETEH — YCTPONCTB 3alTUThI OT TyTOBOTO IPOOOS 1
nepeHaNPSHKCHHUS.

C Oenbi0 TOBBIIIEHUS  MOXApHOM  O€30MACHOCTHM  3KCIUTYyaTUPYEMOIO
ANIEKTPOOOOPYIOBaHUS JKHIIBIX M OOIIECTBEHHBIX 3[aHUN, MNPOPUIAKTUYECKUM
OCMOTpaM JOJKHBI TTOABEPTaThCS BCE DJIEMEHTHI AJIEKTPOYCTaHOBOK.

Meton npodMIIaKTHKKA JODKEH BBIOMPATHCS HCXOOS U3  TEXHHUYECKHUX
BO3MOXXHOCTEH, y/I00CTBa BEJEHUS OCMOTPOB U O€30MaCHOCTH OOCITY>KHUBAIOIIETO
nepcoHaiga. Bo3MOXXHO NpUMEHEHHE pPa3HbIX METOAOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKITUH U YCJIOBHUH DKCIUTyaTallUH.

CouyeTaHune HECKOJIBKUX METOJI0OB MPOPUIAKTUKH MO3BOIIIET Oosiee 3PheKTUBHO
MPOBOAUTH NMPO(UIAKTUKY MOKAPHOU 0€30TTaCHOCTH IIEKTPOOOOPYIOBAHUS KUITBIX U
OOIIIECTBEHHBIX 3JaHUM.

[IpumeHsisT COBOKYIMHOCTh Pa3IMYHBIX METOJOB MOYXHO IOCTPOUTH CHUCTEMY
MOHUTOPUHTAa ¥ TNPOPHUIAKTHKKA TOXKAPHOW OMACHOCTH  AKCIUTyaTHPYEMOIO
AJIEKTPOOOOPYIOBaHMs, OTPAXKAIOIIYI0 COCTOSIHME MOKapHOM  0e30macHOCTH
AIIEKTPOYCTAHOBOK U  TO3BOJIAIONIYIO OCYLIECTBISITH €ro  MPOTHUBOIOKAPHYIO

NPOPHUIAKTHKY.
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IIpunoxenue

OnucaHue TeXHUYECKHUX CPECTB NpeaynpexaeHus u npoQuIakTuKu
MOKAPOB OT 3JIeKTPO0OOPYI0BaAHMS

ABTOMaTH4YecKHe BbIKIOUYaTE M (AB)

ABTOMATHYECKUM BBIKJIIOYATESIb WU mpomec T1oBOpA «aBTOMAT»

- OTO

KOMMYTAI[MOHHBIN aIapar, NpeIHA3HAYCHHBIN I 3aIIATHI JIEKTPUYECKON CETU OT

CBEPXTOKOB, T.€. OT KOPOTKHUX 3aMbIKaHUUN U TIEPErPY30K.

ABTOMaTHYECKHE BBIKIIOYATEIIM OBIBAIOT C OJICKTPOMArduTHBIM PAaCHCIIMTCIICM

3alIUIAIOINHM JJICKTPHYCCKYIO ICIIb OT KOPOTKOI'O 3aMbIKaHHA U KOM6I/IHI/IpOBaHHBIM

pacuenuTenemMm

KOorga JOIIOJHHUTCIBHO C OJJCKTPOMAIrHUTHBIM PaCHCIINTCIICM

MIPUMEHSIETCS TEIIOBOM paclenuTelb, 3alUIIAIONIUN 1IeTh OT MePETPy3KH.
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1, 2 — BUHTOBBIE KJIEMMBI JIJIs IIOIKIFOUEHHS ;3 - MOABMYKHBIN KOHTAKT; 4 — HEMOABM)KHBII KOHTAKT;
5 - myroracuTenbHas kKamepa; 6 - THOKUi MPOBOTHUK (TIPUMEHSETCS ISl COSAMHEHUS TTOIBHXKHBIX
gacTeld aBTOMATHYECKOTO BBIKJIIOYATENSA); / - KaTyIIKa JJICKTPOMArHUTHOTO paclenuTens; 8 -
CepJICYHUK AIICKTPOMATHUTHOTO paclenuTens; 9 - TEIoBO pacuenurens (OuMeramtnyeckas

miactiHa); 10 - Mexanm3Mm pacuenurens; 11 - pykostka ymnpasieHus; 12 - duxcarop (mis
KkperieHust aBromara Ha DIN-peiike); 13 - kopmyc.

Pucynox 1. YerpoiictBo AB ¢ KOMOMHUPOBAHHBIM PaCIETUTEIEM
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B cootBerctBun ¢ tpeboBanmsmu miaBel 3.1 I1YD, CII 256.1325800.2016,
CII 31-110-2003 ObITOBBIC AIEKTPOCETH JODKHBI OBITH 3AIUIIEHBI OT KOPOTKHUX
3aMbIKaHUM W Tieperpy3ku. [lodTomMy 17si 3alUTBI AIEKTPOMPOBOJKHU KUJIBIX H
OOIIECTBEHHBIX 37aHUN CJEAyeT MPUMEHATh AaBTOMAThl C KOMOWHUPOBAHHBIM
pacCLENUTENEM.

B aBTOMaTtHueckoM BBIKJIIOYATENE, 3@ 3AIUTY LIENU OT KOPOTKUX 3aMBIKAHUI
OTBEYAET JIEKTPOMArHUTHBIN pacuenuTenb. OH COCTOUT U3 KaTYIIKU C HAXOAAIIUMCS
B €€ LEHTPE CEpACYHMKOM, YCTAHOBICHHBIM Ha CIEHUAIBHON IPYXKUHE.
B HopmasbHOM pexkmme paboThl, TOK, TPOXOAs IO KaTyIIKe CO3JaeT
AJIEKTPOMArHUTHOE TI0JIE, KOTOPOE TMPUTATUBACT CEPJICUHUK BHYTPh KATYIIKH.
Cunpl  9TOr0  AJIEKTPOMArHUTHOTO TIOJNSE  HEJOCTAaTOYHO YTOOBI  IIPEOJ0JIETh
CONPOTHUBJICHUE NPYKUHBI, HA KOTOPOW YCTaHOBJIEH cepAeyHuK. [Ipu KopoTkoMm
3aMBIKaHUHM TOK B ASJICKTPUUYECKOM ILIEMM MTHOBEHHO BO3PacTaeT A0 BEJIWYHUHBI B
HECKOJIBKO pa3 MPEBBIIAIONIECA HOMHUHAJIbHBIM TOK AB, 3TOT TOK KOpPOTKOTO
3aMBIKaHUsI, TTPOXO/IS MO KaTylIKE AJIEKTPOMArHUTHOTO PACLENUTENS yBEINYABACT
AIIEKTPOMArHUTHOE T0JI€, BO3AEHCTBYIONIEE HA CEPACUYHHUK O TaKOM BEIUYUHBI, YTO
€ro CWJIbI BTSTMBAHMS XBaTaeT HA TO YTO ObI MPEOIOIETh COMPOTUBIICHUE TIPYKUHBI,
nepeMeIiasch BHYTPh KATYIIKM CEPJICUYHHUK Pa3MbIKAET TOJABUKHBIA KOHTAKT
aBTOMATHUYECKOTO  BBIKJIIOYATENs, OOECTOUMBAs  I€Mb.  DJIEKTPOMArHUTHBIM
PaCUENNTEND OTKJIKOYAET MIEKTPUUYECKYIO LEMb 3a J0JU CEKYH/IBI.

3amuTy OSIEKTPUYECKON Iemu OT TMeperpy3kd o0ecrnedrmBaeT TEerIoBOM
pacUEenuTeNb aBTOMAaTUYECKOTO BBIKIIFOYATENS.

[Teperpy3ka MOKeT BO3HUKHYTh MPU BKIIOUEHHUH B CETh DJIEKTPOOOOPYI0BAHUS
00111l MOIITHOCTBIO MPEBBIIIAIONIEH JOMYCTUMYIO Harpy3Ky JUIisl TaHHOW CETH, YTO B
CBOIO OYEPEIb MOXET IMPUBECTU K MEPETPEBY IMPOBOJOB PA3PYILICHUIO HW3OJALUU
AJIIEKTPONPOBOJIKM U BOSHUKHOBEHUIO MOKapa.

TeruoBoit pacuenuTens NpeacTaBiIsieT co00H OMMeTaUTMYECKYIO TIaCTHHY, T.€.
OH COCTOUT W3 JBYX CHAasHHBIX IJIACTUH M3TOTOBJICHHBIX W3 PA3HBIX METAJUIOB,
MMEIOIINX PAa3HbIA KO3 PUIMEHT paclIupEHUs: IPU HArpeBe.

[Ipu npoxoxkaeHuH MO OUMETAUNIMYECKOM IUIACTUHE TOKa IMPEBBIIIAIOIIETO
HOMUHAJIbHBIA TOK AB miiactTiiHa HarpeBaeTcsi, Ipu 3TOM OJMH METAJUI PACIIUPSIETCS
ObIcTpee APYyroro. DTO MPUBOAUT K HUCKPHUBJICHUIO OMMETAUIMYECKOW TIJIACTUHBI.
IIpy wWCKpUBIEHHM OHA BO3ACUCTBYET HAa MEXAaHU3M paCLENUTENss, KOTOPBIA

Pa3MBIKACT HOI[BPI)KHBIﬁ KOHTAaKT.
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Bpemst cpabaThiBaHuSI TEIJIOBOTO PACLENUTENsT 3aBUCUT OT BEJIMYUHBI
MPEBBIIICHNS MPOTEKAIOIIEr0 B I[ENM TOKAa HaJl HOMUHAIBHBIM TOKOM AB.
Yem Ooubllie 3TO MPEBBILIEHUE, TEM OBICTPEE CPAdOTAET PACIEIUTEND.

Toku yCTaBOK aBTOMAaTHMUECKUX BBIKIIOUATENICH, CIyKaluX [Jis 3alluThl
OTJICJIbHBIX YYaCTKOB CETH, CJIEAYET BbIOMpaTh MO BO3MOKHOCTH HAWMMEHBIIUMHU
[0 pacyeTHbIM TOKAaM ATHUX YYaCTKOB WJIM [0 HOMHUHAJIbHBIM TOKaM
AJIEKTPOIIPUEMHUKOB, HO TaK, YTOOBI ammaparbl 3allUThl HE OTKIIOYaJIH
ANEKTPOYCTAHOBKH TPU KPATKOBPEMEHHBIX IMeperpy3kax (IMMyCKOBbIE TOKH, MUKU
TEXHOJIOTUYECKUX HArpy30K, TOKH IPU CaMO3aIlyCKe U T. I1.).

Crnenyer oOpamaTe BHUMaHHE Ha MAPKUPOBKY U XapaKTepucTuku AB.

B mapkupoBKe yKa3bIBalOTCS:

- MOJIENIb aBTOMATUYECKOTO BBIKJIFOUATEIIS;

- HOMUHAJIBHBIM TOK - MAKCUMAaJIbHBIA TOK 3JIEKTPUYECKOU CETH, PU KOTOPOM
ABTOMATHUYECKUU BBIKJIIOYATENb CIOCOOEH JUIMTENBHO pabdoTaTh 0e€3 aBapuiHOIO
oTktoueHus 1enu. CTaHIapTHbIE 3HAYEHUS HOMUHAIBHBIX TOKOB aBTOMATHYECKHUX
BBIKJTFOUATEJICH JIJIS CeTeH JKMIIBIX M 00IIeCTBeHHBIX 3aanmii: 10, 16, 25, 32, 40, 63 A;

- HOMMHAJIbHOE HAIPSKEHUE - MAKCUMAJIbHOE HaNpsbKEHUE cety B BonbTax, Ha
KOTOPOE€ PACCUUTAH AaBTOMATUYECKUI BBIKIIIOYATEIb;

- mpefeabHas OTKII0Yaroas CloCOOHOCTh aBTOMATHUYECKOTO BBIKITIOYATENS -
MaKCUMAJIbHBIM TOK KOPOTKOTO 3aMblKaHUsi B AMIepax, KOTOPbIM CrocoOeH
OTKJIFOYUTH JaHHBIM AB coXpaHuB MpU 3TOM CBOIO pabOTOCIOCOOHOCTH. B ciyuae
MPEBBIIEHUS TOKOM KOPOTKOTO 3aMbIKaHUs 3HAYCHHS YKA3aHHOW MpeAesIbHOM
OTKJIIOYAIOIIEH CIMOCOOHOCTH BO3HUKAET BEPOATHOCTh OIUIABJICHUS TOJBUKHBIX
KOHTAaKTOB AB M nx npuBapuBaHus ApyrT K IpyTy, T.€. Bbixoga AB u3 crposi.

- XapaKTepHUCTUKAa cpabaTbIBaHHS - OMNpeIeNsaeT Juana3oH cpadaThIBaHUS
anekTpoMarHuTHoro pacrenutenss AB. Xapakrtepuctuka cpaOaTbiBaHUS HMEET
OykBeHHOe oOo03HaueHue. JIms 3amuThl  DIEKTPUYECKHX CETeH JKUJBIX U

OOLIECTBEHHBIX 3/1aHM yalle Bcero npumensitorcest 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 mapkupoku AB

I[I/IaHEBOHBI TOKOB  MI'HOBCHHOI'O  PacCHCIIICHUA B 3aBUCHUMOCTHU oT

XapaKTEPUCTHKH cpabaThIBaHUSI B COOTBETCTBUH ¢ [12] mpeacraieHsl B Tadbmuie 1.

Tabmuua 1
Jnamna3zoHbl TOKOB MTHOBEHHOT'O PaCLCTUICHUS
XapaktepucTuka cpadaTbIBaHUS [unamnazon
(tun AB)

B Csoie 3 I, 10 5 I,; BKIIFOYUTEIBHO

C Cspiie 5 I, 1o 10 I,; BKIIFOUUTENBHO

D Cseiie 10 I; 10 20 [, BKIFOUUTETBHO
I, - HoMuHaNBHBIN TOK AB.

Br1i60op aBTOMATHUYECKOTO BBIKIIOYATENSI OCYIIECTBISIETCS MO CIEAYIOIIUM
napameTpam:

- TI0 KOJIMYECTBY MontocoB. OJHO- U ABYXMOJIOCHBIE AB mpuMeHstoTcs s
onHO(a3HOMU CETH, a TPEX- U YeThIpexmoitocHbie AB - B TpexdasHoii ceTu;

- 110 HOMHHAJIBHOMY HampspkeHuio. HomuHanmbpHOE HampsbkeHue AB moimkHO
OBITH OOJIBIIIC WM PAaBHO HOMHHAIBHOMY 3HAYCHHIO HAIPSKCHUS 3alUIIacMON UM
TeIH,;

- 0 XapaKTEepUCTUKE cpabaTbiBaHUsA. XapaKTepUCTUKY cpabarbiBanus AB

MOXKHO BBIOpATh coriaacHo Tabsmie 1;
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- 10 HOMUHAJIBHOMY TOKY. OnpeieInTh He0OXOAMMBbIM HOMUHAIBHBINA TOK AB

MOJKHO I10 MOIIIHOCTH HUJIH 110 CCUCHUHIO KHNJI KaOes.

YcrpoiicTBa 3aIIMTHOTO OTKII0O4YeHHs auddepennuanabaoro toka (YIAT)

YCTpOICTBO 3alIUTHOTO OTKJIIOYEHHS AUPPEPEeHINATbHOTO TOKAa HIIH, Kak

4acTo TOBOPAT, «Y30» - 3TO KOMMYTALIMOHHBIN ammapar, NpeAHa3HaYeHHbIN I

3allIUTHI BHCKTpI/I‘IGCKOﬁ IICIIKM OT TOKOB YTCUKU.

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.

UR,

Pucynok 3. [Ipuntun pa6otsr Y /T

Tok yTeukH — 3TO TOK, MPOXOISAIIMM IO HEXKENATEIbHBbIM, B HOPMAJbHBIX
YCIIOBHSIX IKCIUTYaTallluH, IPOBOASIINAM Iy TSIM.

B HopmambHOM pexkume paboThl DJIEKTPOYCTAHOBKH, SJEKTPUUYCCKUNA TOK
MPOTEKAET Yepe3 NPOBOJAHUKU BHYTPU HEE, KAK IMPEAYCMOTPEHO KOHCTPYKIIMEH.
OT npyrux TOKOMPOBOJSIIMX DJIEMEHTOB KOHCTPYKIMHU (METa/UIMYECKHUE KOPIMYC,
paMma, Kapkac), TPOBOJHHMKU OTACJICHBbI H30JISIUEH, COMPOTHUBICHUE KOTOPOW HE

MO3BOJBICT CO3AaTh SJICKTPUICCKYIO LICIIb.



Pucynox 4. [Ipumep xonctpykuuu Y /T

Ecin mo kakoi-to mpuunMHe (TOBPEKIEHUE, BIIAXKHOCTb, TOKOMPOBOSIIAS
ObUIb U T.I.) CONPOTHUBIIEHUE H3O0JSLUU YMEHBUIMIOCh, HAa KOPIIyCE WU JIPYTHX
TOKONPOBOSALINX 3JIEMEHTAaX YCTaHOBKU MOsBIsAETCS nmoTeHuuan. Cam mo cede Tok
YTEUKH HE BO3HHMKHET, HEOOXOJUMO CO3/4aTh I€Mb, COCAUHSIONULYIO 3JIEKTPUUECKUN
npudOp C MOTEHIMAJIOM Ha KOPITyCE C 3eMJIEd WM HEWUTpasblo. 31€Ch BO3MOKHO
HECKOJIbKO BapUAHTOB.

B nepBom cityuae, KopIryc 3J€KTpOyCTaHOBKH, HallpUMep, ObITOBOM TEXHUKH,
KacaeTcsl METAJUIMYECKOTIO IPOBOJHMKA, MMEIOLIEr0 KOHTAKT C 3eMied. B Touke
KACAHMS 3aMBIKAeTCs 1€Nb, U BO3HUKAET TOK YTEUKH. ECIM KOHTaKT JOCTATOYHO
HAJEKHBIA, TO CUJa TOKAa BO3pPACTET 0 MOpora cpabaThiBaHHWs aBTOMATUYECKOIO
BBIKJIFOUATeIsl B IIMTKe nuTaHusA. [lpm c1aboM KOHTAaKTE MOXXET BO3HUKHYTH
VCKPEHHUE, JIOKAJbHBIM HArpeB TOYKM KACAHWS, YTO NPUBOJUT K OIUIABJICHHUIO U
JanbHENIIEMY TOBPEXKICHHUIO U30JISILIMKU IPOBOIOB, BO3TOPAHUIO U TIOKapYy.

B npyrom cnydae, KOpIyC 3JIEKTPOYCTAaHOBKM HE HWMEET KOHTAKTa C
3a3eMJICHHBIMM TMpEAMETaMU U caM He 3a3emiieH. [Ipu KacaHuM BHEIIHHMX MaHeseu
YEJIOBEKOM, BOBHUKAET HArpy3Ka, T.K. TEJIO YeJIOBEKa SBJISECTCA TPOBOJHUKOM, U YepPE3
HEro IpOTEKAeT 3IIEKTPUUECKUN TOK. IIOCKONBKY CONPOTHBIEHHE TENA YEIOBEKA
BEJIMKO, CHJIa TOKa HEJOCTaTOUHA JIJIsl cpabaThIBaHU aBTOMATHUECKOTO BHIKIIFOUATEIIS
B IIUTKE NUTAHUS U YEJIOBEK MOJTYYaeT dJEKTPOTPABMY BIUIOTH JI0 JIETAIBHOIO HCXOAA.

Takum oOpazoMm, YT oOecneymBaeT 3alUTy YeJIOBEKa OT MOPAKEHUS
AIEKTPUUECKUM TOKOM U 3aIlIUTYy OT MOKapOB.

[Mpunnun pevictBus YT cnenyrommii. [Ipu HOpManmbHOM pekuMe pabOTHI
IeMH, KOT/[a MOABMKHbIE KOHTAKThI Y J|T 3aMKHYTBI, MpsiIMO¥ TOK OT (ha3HOTO MPOBOJIA

nmpoxoauT yepe3 marnuronposon YT, 3arem uepe3 Harpy3ky, B KaUeCTBE KOTOPOU
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BBICTYIAIOT, MOJKIIOYEHHBIE 3JIEKTPOIIOTPEOUTENN U BO3BPALLAETCSI OOPAaTHO B CETh
10 HYJIEBOMY IIPOBOJIHUKY, TaK k€ uyepe3 maruuronposon Y /T, npu 3ToM BeauunHa
0OpaTHOTO TOKa paBHA BEJIMYUHE MPSMOTO TOKA.

IIpsmoii Tok mpoxoas yepe3 marautonposox YT co3maeT B HEM MarHUTHBIN
MIOTOK, B CBOIO OYEPEIb OOpPaTHBIN TOK TaK K€ CO3Ja€T B MArHUTOIPOBO/IE MAarHUTHBIN
IIOTOK TAaKOM K€ BEJIMYMHBI, HO TaK KAK HAIPABJICHUE TOKOB IIPOTUBOIIOJIOKHO, TO U
CO37aBacMble MU MAarHUTHBIE NIOTOKH IPOTHBOIOJIOKHBI, T.€. MarHUTHBIE ITOTOKHU
HaIIpaBJICHbI BCTPEYHO 10 OTHOLIEHUIO IPYT K IPYTY U COOTBETCTBEHHO, IIPU PABHBIX
3HAYEHHUAX IPSIMOr0 U 0OPAaTHOTO TOKOB, YPAaBHOBELIMBAIOT IPYT APYyra, B pe3yjbTaTe
Yero CyMMApHBIM MAarHWTHBIA TOTOK B MarHUTONPOBOJE PABEH HyNMIO. Tak Kak
CYMMapHbIi MarHUTHBIA MOTOK B MAarHUTOIIPOBOJE OTCYTCTBYET (paBEH HYJIO), BO
BTOPUYHONH OOMOTKE TOK HE MHAYKTUpyeTcs. [loABM)KHBIE KOHTAKThl 3aMKHYTHI,
AIIEKTPUYECKas ENb BKIIOUEHA U HAXOJUTCA B HOPMAJIBHOM PEXUME paOOTHI.

Ecnu B 01HOM W3 2JIEMEHTOB AJIEKTPUYECKON LENM BO3HUKAET YT€UKa TOKA, TO
YacCTh IIEKTPUUECKOT0 TOKAa HAYMHAET IPOTEKATH 110 HEXKENATENBHOMY IPOBOJSAILEMY
nytd. [Ipm 3TOM, YacTh TOKa 3JIEKTPUYECKOM LemM, MnocTynaromas oT (a3Horo
opoBoja He OyJeT BO3BpalllaTbCsi B CETh, a MPOXOJAS M0 HEXKEIATeIbHOMY
IPOBOJALIEMY MYyTH OyJIeT yXxoauTh B 3emito. CienoBaTenbHO, OOpaTHBIM TOK,
KOTOpBIM OyAeT BO3BpalllaThcsi B ceTh uepe3 marHutTonpoBos YT mo HyneBomy
IPOBOY, OyJET MEHbIIE MPSAMOrO TOKa, MOCTYIAOIIET0 B CETh, COOTBETCTBEHHO U
BEJIMYMHA MPSMOTr0 MAarHUTHOTO IOTOKAa CTAaHET OOJIbLIE BEIMYHMHBI OOpPaTHOIO
MarHUTHOIO IIOTOKa, B pe3yJsibTare 4dero B MarHutonposoae YT cymmapHbii
MarHUTHBINA MOTOK YK€ HE OyJeT paBeH HYJIIO.

Bo3Hukmmii cyMMapHbIid MAarHUTHBIN IMOTOK UHAYKTUPYET JIEKTPUIECKAN TOK
BO BTOPUYHON OOMOTKE, KOTOpBIA MPOXOJs Yepe3 MarHUTOAIEKTPUUECKOE pelie
IPUBOJUT €ro B paboTy, a OHO, B CBOIO OUYE€PE/lb, PA3MbIKAET MOJBUKHBIE KOHTAKTbHI
OTKJII0Yasl DJIEKTPUUECKYIO LIETIb.

VYCTpolCTBO 3alllUTHOTO OTKIIIOUEHHUS TU(PEepeHIMaIbHOIO TOKa HMEET B
o0uxole W JApyrue Ha3BaHUA, Hanpumep, Iud@epeHlnaTbHbIA BBIKIOYATENb,
aBTOMATHUYECKUI BBIKIIIOYaTeNnb U PepeHInanbHOr0 TOKa, YCTPOMCTBO 3aIIUTHOTO
oTKJItoueHus. Takxke B pa3IMuHBIX JOKYMEHTaX BCTPEUAIOTCs pa3Hble a0OpeBUATYPbI
nanHoro ycrpoiicta, Hanpumep, ABJIT 8 TOCT IEC 61009-1-2020, BAT 8 T'OCT
IEC 61008-1-2020; VAT B CII 256.1325800.2016; Y30 B IIYD u CII 31-110-2003,.



54

OcHoBHbIMM XapakTepuctukamu Y [T sBistores:

- Tun. B 3mannsax moryT npumenatbess YT tuna «Ay, pearupyromue Kak Ha
MEPEMEHHbIC, TaK U HA MyJIbCUPYIOUIUE TOKH YTeUKH, WK Thuna «ACy», pearupyromnime
TOJIKO HA MEPEMEHHBIC TOKU yTE€YKU. VICTOUYHHKOM IMyJIbCUPYIOIIETO TOKA YTEUKHU
MOTYT SBJSATBCS CTUPAJIbHBIE MAIIMHBI C PETYJIATOPAMH CKOPOCTH, PETyIUPYyEMBIE
VMCTOYHUKH CBETA, IEPCOHAIBHBIE KOMITBIOTEPHI U JIP.

- HOMHMHAJIbHBIA TOK - MakCUMajibHBIM TOK mpu kotopoMm YT crocoGHO
JUTUTETIHHO paboTaTh, HE TEPSSI CBOIO pab0TOCIIOCOOHOCTh. CTaHIaPTHBIMU, HanboJee
4acTO MCIOJIb3yEMBIMU 3HAYCHHUSIMH HOMHMHAJIBHBIX TOKOB YT, MCnonb3yembIX B
ANEKTPOYCTAaHOBKAX KUJIBIX U OOIIECTBEHHBIX 3AaHui sBiswotTcs: 10, 16, 25, 32, 40,
63A;

- nuddepeHuanbHbli TOK — MUHUMAJIBHBINA TOK yTe€ukd, npu kotopom YT
MPOU3BEACT OTKIIOUEHUE IIEKTpUUecKol nenu. JuddepeHnnanbHbii TOK — 3TO 0JHA
13 IrIaBHbIX Xapakrepuctuk Y T,

- HOMUHAJIbHOE HANpPsKEHHUE — HalpsbKeHue cetu rpu kotopoMm YT criocoOHO
JUTUTEILHO paboTaTh, HE TEPSsl CBOIO pabOTOCTIOCOOHOCTD;

- poj TOKa (MMOCTOSIHHBIN WA TIEPEMEHHBIH);

- YCIIOBHBIA TOK KOPOTKOTO 3aMBIKAHUS — TOK KOTOPBIM KPATKOBPEMEHHO MOYKET
Bbiepkath YT 1o MoMeHTa moka He cpaboTaeT aBTOMAaTUYECKUU BBIKIIIOYATENb,
YCTAHOBJICHHBIN JJISI 3aIIUTHI LIEMXA OT KOPOTKOTO 3aMbIKAHUS.

Bui6op VT nmpou3BoAUTCS IO CIEAYIOIIUM KPUTECPHSIM:

- 110 HOMUHAJIbHOMY HANpPsDKEHUIO U TUIy ceTH. HomMuHanbHOE HampsiKeHHe
YT nomkHO ObITH 00JIbIIE TUO0 paBHO HOMUHAJIBHOMY HAMPSDKEHUIO 3aIUIIAEMOM
uM 1enu. s ognodasnoit cetu tpedyercst ayxmnontocHoe YT, mis tpexdazHoi
CETH — YETBIPEXITOTIOCHOE;

- 10 HOMUHaJIbHOMY TOKY. CornacHo I1Y3 ucnons3oBanue Y /T B rpynmnoBsix
JUHUSX, HE HMMEIONIMX 3allUThl OT CBEPXTOKA, 0€3 OTOJHUTEIHLHOTO arapara,
o0ecrneunBaroIIero 3Ty 3alUTy He Jomnyckaercs. M3 atoro cinenyet, uto nepen Y AT
JIOJDKEH CTOSITh aBTOMATHMYECKUM BBIKJIIOUATENIb WJIM JIPYyTOW ammapar ¢ QyHKIUeH
3aIUTHI OT CBEPXTOKA, IO TOKY KOTOPOTO HEOOXOIUMO BHIOMPATh HOMUHAIBHBINA TOK
VIAT. Ilpu strom HOMmumHanbHBIH TOK YJIT momxkeH ObITh Oousble nHOO paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOTO /IO HETO anmnapara 3alluThl (ABTOMAaTUYECKOTO

BBIKJIIOUYATENS WIIM JPYToro anmnapara ¢ (PyHKIMEH 3alUThl OT CBEPXTOKA);


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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- mno gubdepenunansHoMy  TOKy.  CTaHIapTHBIMM  BEIMYMHAMHU
muddepennmanbHoro toka YT sBnstorcs: 6, 10, 30, 100, 300, 500mA. YAT
¢ muddepenmmanbabiM TokoM 100, 300 1 500 MA npUMEHSIOTCS IS 3aIUTHI
OoT moxapoB, ¢ auddepeHmanpbHbiMi Tokamu 6, 10, 30 MA - 18 3anUTHI

OT ITOPAKCHUS HCIIOBCKA SJICKTPUUCCKUM TOKOM.

cepus npou3soanTens

HOMUHaNbHbLIN TOK -/
\ B1-63 ,
50 A L

HanpsxeHue
T 90 cxema
[an 30 MA I J NOAKNKYEHUA
AM¢¢EPEHuHaanbIﬁ/ ‘ 0603HaYeHNs
TOK =
&
/ =~ o T
YCNOBHbIN TOK KB/ \Lll{

KHonka «TECT» TeMnepaTypHbI AManasoH
(ctanpaptHas ot -25 go +40)

Tun AC E - ANS CUHYCOMAANBHOIO
GEE VRS (Y nepeMeHHoOro Toka
1d 4 Tun A - ANS NyAbCUPYIOLWEro

M NOCTOSIHHOFO TOKa (M ANS CUHYCOMAANb-
e — HOrO NEPEMEHHOr0 TOKA)

144 Tun B - ANA NOCTOAHHOIO ToKa (v

AR AR R AN CUHYCOMAANbHOIrO NepemMeHHoro
- TOKa U ANS NYNbCUPYIOLWEro NOCTOSH-
HOro TOKa)

T™™n Y30

Pucynox 5. MapkupoBka Y /[T

[Tpumensiempie THnsl YT (QyHKIIMOHATBEHO OJDKHBI TpeTyCMaTPHUBATh
BO3MOKHOCTH MPOBEPKHU MX paboTocnocobHocTH, mpoBepka Y T (TectupoBanue) st
KUJIBIX OOBEKTOB JOJDKHA MPOBOJIUTHCS HE pexe OJHOTO paza B TPU MecCHIa,
0 4YeM JIOJDKHa OBITh 3almuCh B MHCTPYKIMK IO DKCIUTyaTallud MPEaNpUsTUS-

HU3TrOTOBUTCIIA.
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YcranoBka YT,  AEWCTBYHOIIMX  HAa  OTKIIIOYCHHE, 3arpenaeTcs
IJISL DJIEKTPONPUEMHUKOB, OTKIIFOUEHUE KOTOPBIX MOYKET IPUBECTU K OMACHBIM
MOCJEACTBUAM: CO3JAaHHUI0 HEMOCPEACTBEHHOW yIrpo3bl JUISl JKU3HHM  JIIOJCH,
BO3HUKHOBEHHUIO B3pPHIBOB, IMOYKAPOB U T.II.

JIJIsi cCaHUTapHO-TEXHUYECKUX KAOWH, BAaHHBIX M YIICBBIX PEKOMEHIYETCS
yctanaBnuBath Y [T ¢ HoMmuHaIBHBIM TU(depeHITHATHHBIM OTKIFOYAOITIM TOKOM JI0
10 MA, ecnu 111 HUX BbIJIETICHA OTACIbHAS JTUHUSI, B OCTAIBHBIX CIydasiX, HAaIpuUMep,
Ipy TPUMEHEHUH OJHOW JMHUHU I CAHUTAPHO-TEXHUYECKOW KaOWHBI, KyXHHU H
Kopuaopa, ciuemyetr npumeHsaTh Y/[T ¢ HomMuHanpHBIM auddepeHIuaIbHbIM
OTKJIIOYAIOIIM TOKOM 10 30 MA.

Jist onHOKBapTUpHbIX A0oMOB Y/[T ¢ HoMuHanbHBIM Ju(depeHurnanbHbIM
OTKJIIOUYAIOIIUM TOKOM 110 30 MA peKoMeHIyeTcs mpeayCcMaTpuBaTh JJIsl TPYIIOBBIX
JIMHUM, TUTAIONIMX IITENCENbHbIE PO3ETKHM BHYTPU JOMa, BKJIIOYAsl TOJBAIbI,
BCTPOCHHBIC U MPUCTPOCHHBIC Tapakv, a TaKKe B TPYNIOBBIX CETSIX, MUTAIOIINX
BaHHbIE KOMHATBI, AYILIEBBIE U CAyHBI. J{JI1 yCTaHABIMBAEMBIX CHAPYKH IITEMCEIbHBIX
po3erok ycrtanoBka YJIT ¢ HomMuHanbHBIM JTud(EpEeHIINATBEHBIM OTKIIOYAIOIIM
TokoM 70 30 MA 00si3aTenbHa.

B 3panusx moryt npumenstbess Y30 Tuna «Ay», pearupyrompe Kak Ha
MIEpPEMEHHBIE, TAK U HAa yJILCUPYIOIIUE TOKH TOBPEXKACHUM, Ui « ACy», pearupyrouiue
TOJIBKO Ha MEPEMEHHBIE TOKU YTEUKHU.

Kax Buano u3 xonctpykuuu YT (ecnu peub uaer HE 0 KOMOMHHUPOBAHHOM
YCTPOWCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB WM IMPHU JHOOOM cxeme ero
MOAKIIOYEHUS  JOJDKHA  OBITh  MpeaycMOTpeHa  oOsi3aTenbHas  yCTaHOBKA
aBTOMAaTHMYECKOTO BBIKJIFOUATEIIS, IS 3alIAThI, KaKk camMor ceT, Tak U Y [T oT TOKOB
neperpy3ku U KOPOTKOTO 3aMbIKAHUSI.

Takxke HeoOxoauma mnepuoauueckas TNpoBepka padoTtocnocodHoctn YIT.
Cranpgapramu [/, 8] ycTtaHOBIEHO TpeOOBaHHE MO HAJUYHMIO YCTPOMCTBA MPOBEPKU
pabotocniocoonoctu YT (knomnku). [IpoBepka paboTOCIIOCOOHOCTH OCYIIECTBISAETCS
HaxxatueM KHONKU « TECT». IIpu ee Haxxatuu B Y /[T UCKyCCTBEHHO CO37a€TCsI TOK

YTEUKH, YTO JOJLKHO IPUBECTHU K OTKItOUeHU0 Y I T.
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YcrpoiicTBa 3aIIUTHI OT AYroBoro npooosi uiamn uckpenus (Y3AII)

JlyroBoii mpoOOW WM HMCKPEHHE — OJMH U3 aBapHHHBIX I0KapPOOIACHBIX
PEKHUMOB B DJIEKTPOCETSX.

B oTinume OT KOpOTKMX 3aMbIKaHWW, BO3HHMKAIOIIMN TIPU HCKPOBBIX
Y JYTOBBIX pa3psiax TOK, OTPAHUYMBAETCS CONPOTHUBJIEHUEM HArpy3KH, Ha KOTOPBI
HE PEarupyroT aBTOMaTHYECKUE BBIKIIKOYATENH, HO 3a CYET JUIUTEIILHOTO BPEMEHH €TI0
IIPOTEKAHMS, MOKET POUCXOAUTH BOCIIIAMEHEHUE U30JILIMU POBOJIA.

OmHOM W3 TJIAaBHBIX MPUYUH HCKPEHHS SBISETCS OOJIBIIOE TEPEXOTHOE
conpotusieHue (bIIC), B 00uxoae Ha3bIBAEMOE TaKXE «IUIOXUM KOHTAKTOMY.
IIpn BIIC Ha mepexone 3JEKTPUYECKOTO TOKAa C OJHOTO NPOBOJHHKA HA JAPYIrou
oOpa3yeTcsi mociie[loBaTelIbHAasl WM NapajulesibHasl 3JEKTpUYecKas Ayra MeExXIy
MIPOBOJAMU UJIM KOHTAKTaAMH.

BIIC yacTo BO3HHMKaET BCIEACTBUE 1€PEKTOB U MOBPEKICHUMN, TPOU3OIIEAIINX
U KCIUTyatanuu obopynoBanus. Hampumep:

- TOBPEXICHUS W30JSAIUMU Kabens TBO3MAMH, IIypyNaMu, 3aKUMaMH WIH
MIPU MEXAHUYECKOM BO3JIEUCTBUU APYTUMHU MPEIMETAMU;

- IOBPEXKJICHUS U30JISIIUK KaOesiel Ipbl3yHaMu U JJOMAIlTHUMU )KUBOTHBIMU,

- U3JIOM Kabess (MpoBOjia) MpU M3THOAX WM MPU MOCTOSHHBIX MEXAaHUYECKUX
BO3JCHCTBUSIX;

- CTapE€HUE W30JISIMU, TOBPEXKACHUS OT BO3JACHUCTBUS TEMIEPATyphl, BJIATH,
JIPYTUX pa3pylarommx (HakTopos;

- YXyIIIEHHE KOHTAKTa M3-3a OCJIa0JIeHUs 3a)KMUMOB, CTAPEHUS M OKHUCIICHHUS
IIPOBOJIOB U T.[I.

B moBpexnéHHON >Kuile BO3HHMKAET Mallblil 3a30p, MPOOMBAEMBbI pabodnm
HaMpPsHKEHUEM, TTIO3TOMY TOK 110 TAKOMY KaOeIro MPOJI0JDKAET MPOTEKaTh, U OCTAETCA
OMM30K K HOMHHAJIHHOMY 3HAUEHUIO, a 3HAYMT, ABTOMATHYECKHUH BBIKIIOYATEINb

Ha HErO HE pearupyer.
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206G

OcnabneHHbii MexaHuuyeckoe lNepepasnenHbI HenonHoueHHbii
KOMTaKT nospexaeHune xabenn KOHTaKT

AN oA

Aedexr NospexaeHue MexaHuuecrkoe MNospexaeHue CKpyTKa meab v
xabena PbI3yHaMK nospexaenue WNK Crapexune ANIOMUHMI
U30NAUMKM W30NAUMK

Pucynoxk 6. Bo3aMokHBIC TPUYHHBI UCKPEHUS B AJICKTPOIIPOBOIKE

B 3a3ope BO3HMKaeT AyroBou paspsl, CONPOBOXKIAAIOIIMMCSI WHTEHCHUBHBIM
BBIJICJICHUEM TEILIa, YTO MPUBOJIUT K JalIbHEUIIEMY pa3pylICHUIO U30JISIIUN KaOes 1
€ro BO3rOpPaHuIo.

[Tpu GoabIIOM TTEPEX0THOM COIPOTHUBIICHUH BO3HUKACT ITPOIIECC [IUKINYECKOTO
0o0pa3oBaHMsI M TaIllCHUS JJICKTPUUECKOW JIyI'H, IMPOUCXOJHUT 3HAYUTEIBHOE H
JUTATEIIbHOE BBIJICJIEHUE TEIUIOBOW SHEPTrur. BO3HUKAIOT AJIUTEIbHBIE U YCTOMYUBbIC
TEIUIOBBIE PEKUMBI PaOOTHI DJICKTPUUECKUX IIeNel, BCICACTBUE YETrO MPOUCXOAUT
pa3pylIeHUE U30JISIIIUU U 3allIUTHRIX 000JI0YEK, a TaKKe MOCJICIYIOIIee BO3TOPAHHUE.

[To MexaHu3My BO3HUKHOBEHHUSI, PA3IMYAOT IOCIEI0BATEIbHBIA yrOBOM

po0oil, mapauieNbHbIN 1yroBoi Mpo0oil U TyroBoi mpoOoil Ha 3eMITIO.

L (nuHuA)

HATPY3KA

N (He#nTpanb)

i
i
i
PE (3a3zemneHue) '

Pucynok 7. MexaHu3M BO3HUKHOBEHHS TyTOBBIX MPOOOEB
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[Tog mnocnegoBaTeNbHBIM JTyTOBBIM MPOOOEM MOHUMAETCS AJIEKTPUUECKUI
npo0oil M30IsAMK (UM BO3AYILIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpy3ky uenu, 3amumaemoit Y3II. [locnenoBatensHblil 1yroBoi mpoOoii
BO3HUKAET, MIPEXKJIE BCEr0O, B pE3yJIbTATE MOBPEKICHUSI TPOBOIA WU MOTEPU KOHTAKTA
B IIOCJIEIOBATEIBHOCTH C HArpy3kou. B 3Tux ciydasx, BEJIMYMHA TOKAa MEHbIIE, YEM
pabounii TOK, ¥  aBTOMATHMYECKHWE  BBIKIIOYATENM WM  BBIKJIIOYATEIU
nudpepeHnanTbHOTO TOKa HE CITOCOOHBI ONPEACIUTh HEUCTIPABHOCTh M OTKJIFOYHTH
3AIIMIIAEMYIO LIETIb.

[TapannenpHBIN AyroBol MpoOoil - 3TO MPOOOM, MPU KOTOPOM TOK MPOTEKAECT
MEXIY aKTHUBHBIMHU TPOBOJHUKAMHU, TapaJJieIbHO Lenu Harpy3ku. [Ipoboii
COMPOBOXK/IAETCS TIOSIBJICHUEM AJIEKTPUUECKOM JYyTH, CIOCOOCTBYIOIIEH 3aMBbIKAHUIO
MPOBOJHUKOB. BennunHa Toka mpH mapauielbHOM MPO0O0e OMpeneseTcs MOTHBIM
CONPOTHUBJIEHUEM LIeTH. B 3aBUCMMOCTH OT TOr0, KaKOMl HOMHHAJIBHBIA TOK MMEET
aBTOMATHYECKUN BBIKIIIOYATENIb, MPOUCXOIUT (WM HE MPOUCXOJUT) OTKIIOUCHUE
uenu. Ilpum 3arpyOneHHOl ycTaBKke TOKa cpaOaTbIBaHHUS aBTOMAaTHYECKOTO
BBIKJTFOUATENS] OTKJIFOYEHHE LK MPOUCXOIUT C 3aJAEPKKOM.

JlyroBoii mpo6oii Ha 3eMJTt0 — 3TO TPOOOH, TPU KOTOPOM TOK MPOTEKAET MEKITY
AKTUBHBIM MPOBOJIHUKOM U 3eMJIEH B pe3yJIbTaTe 3aMbIKaHUs (pa3HOTO MPOBOJHUKA HA
3EMJIF0 WJIM Ha BJIEMEHT AJIEKTPUYECKHU CBSI3aHHBIN C 3€MJIEH.

YcerpoticTBo 3amuThl 0T AyroBoro npobos (Y3I1) — HOBBIN Kiacc ammapaTtoB
3alIUTHl AJIEKTPUUYECKON CETH, MpEIHA3HAYEHHBIM, B OTIWYME OT APYIMX BHUIOB
ANEKTPUUYECKUX 3alIUT, UCKIIOUUTENBHO JJIs1 MPEAYNPEKICHUS U MPEIOTBPALCHUS
M0’KapoB, BO3HUKAIOIIHMX HU3-3a IyTOBOTO IIPO00s (MCKPEHMS).

HekoropbsiMu pa3zpaboTunkamMu ITHX H3ACIUNA MPUMEHSETCS TaKXKe TECPMHH

«YCTPOMCTBO 3alIUThI OT UCKpeHus» (Y3Uc).
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Pucynok 8. [Ipumeps! yCTPOMCTB 3aIMTHI OT JYTOBOTO MPOOOS pa3TMIHBIX
MIPOU3BOUTEIICH

VY311 HOCUT UCKITFOYUTEIBLHO TPOTUBOMIOKAPHOE Ha3HAYECHUE.

OcHoBHOMl  3amaueit  Y3/III  sBnsieTcs  CBOEBPEMEHHO  pPAaclO3HATH
BO3HMKHOBEHHE TMOXApOOMAacHOT0 HMCKPEHUS U OTKIIOYUTh  3al[UIIAEMYIO
AIEKTPUYECKYIO LEMb.

VY3AI1 CcKOHCTpyMpOBaHO TakK, YTOOBI OMNPEACIHUTH TMOSIBIECHUE JTyTOBOTO
(MCKpOBOT0) pa3psifa W MpepBaTh KOHTYp €mI€ mepei TeM, KaK JSHEpTus B MecTe
HEUCTPABHOCTHU JOCTUTHET 3HAYEHU, BEAYIMX K BOSHUKHOBEHHUIO MTOXKapa.

V3II obOecneunBaeT aBTOMATUYECKYIO JUArHOCTUKY KOHTPOJIUPYEMOM
AIIEKTPUYECKOW LENU U MPU BO3ZHHUKHOBEHUWM HMCKPEHUs OTKIIOYAaeT €€ OT oOIien
MUTAIONIEH CETH.

Takum o0pa3zoM, Ledb TPUMEHEHUS 3TUX YCTPOMCTB — 3TO MpPEayNpexIeHUe
M0KapoB, BO3HUKAIOUIMX B MOMENIEHUSAX, 3JAaHUAX M COOPYKEHUAX MO MNPUYHUHE
HEUCIIPAaBHOCTH 3JIEKTPOOOOPYAOBaHUS, MPOSBISIONUIECHCS B BUJE AYroBOro mnpo0os

(MCKpeHwus1).
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bonpmmacTBO  Y3/III  MCMOAB3YIOT CXOXKHE MPUHIMIBI  OOHApPYKEHUS
M0KapOOIacHOTO MUCKPEHHS B CETU. YCTPOMCTBO AHAIM3UPYET COBOKYITHOCTH
[IapaMETPOB TOKAa M HAIPSDKECHHSI CETH, XAPAKTEPHBIX I HUCKPEHUS: BEIWYUHY,
dbopMy, TOJSIPHOCTB, MPOIOKUTEIILHOCTh M TEMIT CJICOBAHUS CKAYKOB. DTH CKAUKU
U JaroT uHbopMaluio, 00padbaTbiBaeMyI0 MOyJieM 00paOOTKHU CUTHAJIIOB B COCTaBe
V3 AI1. BennunHa noay4eHHOr0 CUTHAJIa CPABHUBAETCS € 3a/IaHHBIM 3HAYCHUEM U TIPU
KOKIOM TMPEBBIIICHUH OSTOr0 3HAYEHUS [MOJACTCA HWMIYJIbC PErUCTPUPYEMBIA
HakonuTeneM. [Ipn DOCTHKEHUM B HAKONMTENE YCTAHOBIECHHOI'O YMCJA WMITYJIbCOB
3aJJaHHOTO YPOBHS TMOAPAN (OPMHUPYETCS CUTHAN, OTKIIOYAIOMIMHA 3alUIIaeMyI0
JIMHUIO.

Baxnoit xapakrtepuctukor Y3II, sBisieTcs mNMOMEX03alllMIIEHHOCTh, T.€.
OTCYTCTBUE HEXEJIAaTeNbHbIX (JIOKHBIX) cpabaThlBaHUM MpU BKIOYCHUH B
3aIMIIAEMYIO LEMb Pa3IUYHBIX JIEKTPOIPUOOPOB, HAIPUMED, IBLUIECOCA, HCTOYHUKA
IIATAaHUSI C DJEKTPOHHOM KOMMYTAlME€H, IBUTATeNlsl KOHAEHCATOPHOIO IIyCKa,
AIIEKTPOHHBIX PETYISATOPOB (TUPUCTOPHOIO THMA) CUJIBI CBETA, (DIIyOPECUEHTHBIX U
TaJIOTEHOBBIX JIAMII, & TaKXKe «HOPMAJIbHO MCKPSIIMX» PYUYHBIX DJIEKTPOOBITOBBIX
MHCTPYMEHTOB C JIBUTaTEJSIMU KOJUIEKTOPHOI'O THUIIA UCKPEHUE B KOTOPBIX SIBISETCS
JOITyCTUMBIM, HaIlpUMeEp APEIlb.

CrouT OTMETUTBH, YTO OTACIBHBIE IIEKTPUUYECKUE YCTPOMCTBA CAMU MOTYT
Ir€HEpUPOBATh BBICOKOYACTOTHBIE M CPEAHEYACTOTHBIE IOMEXH, KOTOpble OyayT
pacrio3HaBatbesi Y3/III kak wucToyHUK wHCKpeHus. Hanpumep, THUpUCTOpHBIE
peryisTopel ¢ (a3oBbIM yIpaBiIeHHEM 0€3 TOMEXOMOAABIAIONINX (UIBTPOB;
pa3JINYHbBIE YCTPOMCTBA, T€HEPUPYIOIINE BBICOKOYACTOTHBIE TTOMEXH MOBBIIIEHHOTO
YPOBHS, CYHIECTBEHHO MPEBBIMIAIONIME HOPMBI HAa NOMEX0o3MHUCCUI0. [Ipun Hammuum
MEePEUYUCIICHHBIX YCTPONCTB, MPUXOAUTCS JINOO OTKa3bIBaThCs OT mpuMenenus: Y3111,
yBEJIMYMBAs PUCKU BO3TOpaHUM OT HCKpeHus, nubo oTkirovath Y3/II Ha Bpems
VCIOJIB30BaHUsl YCTPOMCTB, SBISIIOIIMXCS TIE€HEPATOPAMU BBICOKOYACTOTHBIX W
CPENHEYACTOTHBIX MTOMEX.

OcHoBHbIMM XapakTepuctukamu Y3111 sBisroTcs:

- HOMHUHQJIbHBIA TOK — MaKCUMalbHBIM TOK mpu kotopoMm Y3/II cnocobHO
JUTUTEIILHO paboTaTh, HE TEPSIs CBOIO pabOTOCIIOCOOHOCTh. B OCHOBHOM BBITTyCKAIOTCS
B IISITH MOJAM(UKAIIMIX, B 3aBUCIMOCTH OT HOMHHAJIBLHOTO ToKa: 16, 25, 32, 40, 63A;

- HOMMHAJBHOE HAIPSHKEHHE — HanpspKeHue cetu npu kotopom Y 3/III

CIIOCOOHO JTUTENBHO paboTaTh, HE TEPSSl CBOIO PA0OTOCTIOCOOHOCTH;
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- YCHOBHBIﬁ TOK KOPOTKOT'O 3aMbIKaHU — TOK KOTOpLIﬁ KpPpaTKOBPCMCHHO MOJKCT
BBIACPIKATDb YSﬂH J0 MOMCHTA ITIOKa HC cpa60TaeT ABTOMATHYECKHUM BBIKJIIOYATCIIb,

yCTaHOBHeHHBIﬁ AJI1 3alIUThI OCTTN OT KOPOTKOI'O 3aMbIKAHWA.
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COCTOSIHUS pudopa

Pucynox 9. I[Tpumep mapkxuposku Y3111

Bre16op Y31 npon3BoauTcs o CAEAYIOIUM KPUTEPHUSIM:

- 10 HOMUHAJIBHOMY HanpspkeHur0. HomunaneHoe Hanpsbkenue Y 3/111 nomkHO
OBITH OOJIBINIE TMOO PAaBHO HOMUHAJIBHOMY HANPSDKCHUIO 3aITUIIIAEMON UM IICTIH;

- MO0 HOMMHaJbHOMY TOKYy. Y3JIII He 3ammimaeT 3JEKTPUYECKYHO CETh
OT IEPETPY3KU K TOKOB KOPOTKOTO 3aMbIkaHus. [loaromy nepen Y3 /111 nomxeH cToaTh
aBTOMATUYECKUM BBIKIIOYATEIb WJIM JIpYyrodl ammapar ¢ (QyHKIOHEH 3aliuThl
OT CBEPXTOKa MO TOKY KOTOPOro HEOOXOAMMO BbIOMpPATh HOMUHAIBHBINA TOK Y 3/III.
IIpu »stoM HoMuHaNbHBIA TOK Y3JII momken ObITH Oonbille MO0 paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOI'O JIO HETrO amnmnapara 3aluThl (ABTOMATHYECKOTO
BBIKJTIOUATENS WIIM JPYToro anmnapara ¢ (yHKIHMEH 3alUThl OT CBEPXTOKA).

Taxoxe nipu Bei6ope Y3/II ciienyer oOparuTh BHUMaHUE HA HATMYUE (DYHKIUU
POBEPKH pabOTOCTIOCOOHOCTH yCcTpoicTBa. HekoTopbie MPOU3BOIUTENMN OCHAILAIOT
VY3 AI1 kHOMKOM TPOBEPKHU, OT/IEbHBIE TPOU3BOJUTEIN B KOMIUIEKTE C YCTPOMCTBOM

IMOCTAaBJIAKOT CPCACTBO KOHTPOJIA B BHIAC aBTOHOMHOM BUIJIKH, HOSBOJ’IHIOHIG?I
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HMUTHPOBATL HCKPOBBIC pPa3piadbl, WU TaKHUM o6pa30M OCYHICCTBIIAAITL KOHTPOJb
q)YHKHHOHI/IpOBaHH}I U3aCivg U OIPCACICHUC 30HBI €TO HGﬁCTBHH, qTO ABJIACTCA

HCCOMHCHHBIM ITPCUMYIICCTBOM TAKHUX allllapaTOB.

Pucynox 10.ITpumep Y3/II1 B KOMIIIEKTE CO CPEICTBOM KOHTPOJIST 30HBI
(YHKIIMOHUPOBAHUS

VYceranoBka Y3/III B rpynmoBbIX CETSAX NMUTAHUS CHCTEM IPOTHUBOIIOKAPHOMN
3alMTBl U B 3JEKTPOYCTAHOBKAX MEIMIIMHCKOTO HA3HAYEHUA, MOIIEPKUBAOLINX
KU3HEIEATEIbHOCTh OOJBHBIX, HE I0MYCKAETCA.

VY3AII saBnsiercs e€mie OJHUM BHUJIOM 3allUThl DJICKTPUUECKUX IICTICH.
OHo He 3ameHsieT co0oll pyrue anmnaparbl 3alllUThl U HE OTMEHSIET HEOOXOUMOCTH
INPUMEHEHUS B DJIEKTPUUYECKHUX LENSAX aBTOMATHUYECKHUX BBIKIIOYATENEH U yCTPOUCTB
3aIIUTHOTO OTKJIIoUeHUS AU PEepeHITnaTbLHOTO TOKA.

VY3AII pexoMeHnyeTcs YCTaHABIMBATH B OTHAEIBHBIX TIPYIIIOBBIX JIMHUAX
NIUTaHUs OCBEILECHUS ¥ IITENCEIbHBIX PO3ETOK MOCIE IPYTUX anmnaparos 3amuTsl (AB,
YAT).

VYceranoBka Y3/II1 3anpemaeTcs B IMHUAX CUCTEM MMPOTUBOIIOKAPHOM 3aILNTHI,
a TaKKe AJIEKTPOIPUEMHHUKOB, OTKIIOYEHUE KOTOPBIX MOXET MPUBECTU K OMACHBIM
MOCJHEACTBUAM: CO3JAHHUI0 HEMOCPEACTBEHHOW yIrpo3bl Ui JKU3HHM  JIIOJEH,

BO3HHMKHOBCHHUIO B3PBIBOB, I10KApPOB U T.[.
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YcrpoiicTBa 3amuThI 0T nepenanpskennst cetu (Y3II)

[lepenaapl HAMPSKEHUS B AIEKTPUUECKOM CETH SIBIISIOTCS OJHOW M3 OCHOBHBIX
MPUYUH BBIXOJIa M3 CTPOS BJIEKTPUUECKUX HPUOOPOB, MPUBOIAIIMX B OTACIBHBIX
ciydqasx K moxapy. OcoOeHHO OCTpO BONPOC 3alUTHl  AJIEKTPONPHOOPOB
OT TIEpEenajoB HANPsHDKEHUS CTOUT B JKWIBIX MHOTOKBAPTUPHBIX JIOMax CTapou
MOCTPOMKH, a TaK K€ YAaCTHBIX >KUJIBIX IOMaX MOJKIIOUYEHHBIX K CTapbhIM JIMHUSM
AJIEKTpoIepeaay.

VY CTpoicTBO 3alUTHI OT MEPEHANPSIHKEHUS WK PEJIe HAMPSHKEHUS — 3TO anmnapar
3alUThI, OCYIIECTBISIOMIMN HENPEPHIBHBIM KOHTPOJIb BEIWYUHBI HAIMPSKEHUS
MUTAIONIEH CETH C IEIbI0 00ECIeUeHUsl OTKIIOUCHUS HArpy3Kd B Cllydae BBIXOJa

SHAYCHUA HAIIPAKCHUA 3a YCTAHOBJICHHBIC ITPHUACIIBI.
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Pucynok 11. ITpumepsl yCTpONCTB 3aIIMThI OT IEPEHANPSIKEHUS Pa3IMYHBIX
MIPOU3BOAUTEIICH

Haznauenne VY3II  3akmrowaeTcs B 3alIuUTe  AJICKTPOOOOPYIOBAHUS
OT II€pEIa 0B HAIIPSHKEHUS CETH KOTOPBIE MOI'YT BO3HUKHYTh B CII€JCTBUE PA3JINYHBIX
(aKTOpOB TaKUX Kak 0OpbIB HYJISI, Tepekoc (a3 u T.1.

Kak mpaBuno, Y3II cocTouT u3 ABYX OCHOBHBIX OJOKOB: M3MEPUTEIBHOTO
Y UCTIOJTHUTEIBHOTO.

[Ipu momaue wa VYII HanpspkeHUS HW3MEPUTENBHBIN OJIOK OmpenemnseT
€ro BeJIMYKMHY. ECIM n3MepeHHOe 3HaYEHNE HANPSKEHUS JIEKTPOCETH HE BBIXOJMT 32
YCTAaHOBJICHHBIA B HACTPOWKaxX AMANa30H 3HAYEHUW HM3MEPUTENbHbIA OJIOK MoAaeT
CUTHAJI HA HWCIIOJHUTENIbHBIA OJIOK (pesie) KOTOPbIA 3aMbIKAeT CUJIOBOM KOHTAaKT,

BKJIIOYAsi TEM CaMbIM Harpy3Ky B CETb.
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Takum ob6pazom, Y/III ocymiecTBIsIeT HENPEPHIBHBIA KOHTPOJb HAIPSKEHUS
ANEKTPOCETU. B cilyyae CHWIKEHUS HAINPSDKEHUS HUKE YCTAaHOBIEHHOTO IOpOra
WJIU TIOBBIIICHUS BBIIIE€ YCTAHOBIICHHOTO B HACTPOMKAaX MOPOTa U3MEPUTEIIbHBIN OJI0K
MTHOBEHHO TIOJIa€T CHUTHAJ] Ha WCHOJHUTENbHBI MeXaHu3M (pese) KOTOPBIH
OTKJIIOYAET DJJEKTPOYCTAaHOBKY OT ceTh. [locime BOCCTaHOBIIEHMSI 3HA4YEHUs
HampsDKEHUsT 10 JIONYCTUMOTO — 3HAY€HMs, W3MEPUTENIbHBbIM  OJIOK  4Yepes
YCTAHOBJICHHYI0 B HACTPOMKAax  BBIAEPKKY  BpPEMEHM  TOJACT  CUTHAI
Ha WCIIOJHUTENbHBIA MEXaHU3M, KOTOPBII BHOBb BKIIFOYAET HATPY3KY.

CyniecTByIOT CEeIYIOLIUE TUIIBI PEJIe HANPSKEHUMN:

-TI0 TUTTY JIEKTPOCETH: O HO(a3HbIE U Tpex(ha3HbIC;

-110 c0CcO0y YCTAHOBKHM: CTallMOHApHbIe U nepeHocHble. [Ipu ycrtanoske Y311
BO BBOJHOM DJJIEKTPOIIMUTKE OOECIEUYMBACTCS 3allliTa BCEU JIJIEKTPOCETH M BCEX
AIEKTPOIIPUOOPOB, MOAKIIOUeHHBIX K Hell. [lepenocubie Y3II npumensroTcs, koraa
€ro YCTaHOBKA B IIUTKE 3aTPyAHEHA UM HEOOXOAMMO 00€CIIeYUuTh 0COObIE HACTPOIKU
M0 HAMPSIKEHUIO CETH ISl KOHKPETHOTO 3JIEKTPOOOOPYI0BAHMSL.

B nHacrosiiee BpeMs CymIeCTBYIOT YCTPOMCTBA 3aIIUTHI OT MNEPEHANPSHKEHUS C
KOMOMHUPOBAHHOM 3alllUTOM, TaK Ha3bIBAEMbIC BOJIT-aMIIEPHBIE peJie, KOTOpHIE
KOHTPOJIMPYIOT KPOME HAIPSHKEHUS CETH, €€ U TOK B CETH, 3aIlMINAS TEM CAMBIM
CeThb, KAK OT IEPEIaJOB HANPSOHKECHUSA, TAK U OT NEPETPY3KH, T.€. TOINOJHUTEIBHO
BBITIOJIHSET (DYHKITIO OTPAHUYUTEIISI MOIITHOCTH.

Heobxoaumo 3HaTh, 4TO BOJIT-aMIIEPHOE pejie He 00eCeunBaeT 3alUTy CETH
OT KOPOTKOTO 3aMblKaHUs M HE MOXET 3aMEHUTh €000l aBTOMATHUYECKUM
BBIKJTIOYATEb.

Baxnoi xapakrepuctukout Y311 saBisieTcsi HOMUHAIBHBINA TOK.

HomuHanpHBIN TOK — 3TO TOK, KOoTOphii Y3II cmocoOHO mpoIyckaTh 4epe3
ce0s1 B TEUCHHE JJIMTEILHOTO BPEMEHU COXPaHss PU 3TOM CBOIO PabOTOCTIOCOOHOCTb.
CrangapTHeIMH, HanOOJIE€ PACTIPOCTPAHCHHBIMU 3HAYCHHUSIMU HOMHUHAJIBLHOTO TOKA
V3II aensrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunanensiii Toxk Y311 onpenensiercss mo cyMMapHOMY TOKY Harpy3kKd WIIH
MOIIIHOCTH BCEX JIEKTPONPUOOPOB, MOJKIIOYAEMBIX B 3aIIUIIAEMYIO CETh.

[TonyunB paccuntaHHOe 3HaueHUE TOKa, BbIOMpaeMm Y3II ¢ Ombxammm
OOJBIIIMM CTaHIAPTHBIM 3HAYCHUEM HOMHHAIBHOTO TOKA.

Heobxoaumo yumthiBath, uto Y3II He 3ammuimaer 3JeKTPOCETh OT TOKOB
Meperpy3k M TOKa KOPOTKOTO 3aMblKaHUs, modTomMy camo Y3II momkHO OBITH

3allIMIICHO OT HHUX YCTAHOBJICHHBIM IIOCJICJOBATCIbHO C HHM AaBTOMATHYCCKHUM
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BbIKTIO4areneM. [loaromy HomuHanbHbIN TOK Y311 HEOOXOAMMO NPUHUMATE UCXOS
Y3 HOMHHAJIBHOTO TOKa aBTOMATHYECKOTO BbIKIIOYaress. IIpu 3ToM HOMUHAIBHBIHI
Tok Y3II momxeH ObITh OOJbIIE WM PaBEeH HOMHHAIBLHOMY TOKY YCTaHOBJIEHHOTO
JI0 HETO aBTOMAaTHUYECKOr0 BBIKIIOYATEIS.

V311 MOryT HIMETh HECKOJIBKO HACTPOEK:

- ycraHoBKa mnopora cpaOateiBanusg Y3II mo MmakcuManbHOMY 3HAYEHUIO
HanpsokeHuss (Umax) - ycTaHaBIMBAaeT MAaKCHMajbHO JOINYCTHUMOE 3HA4YECHUE
HaIIPSDKEHUS  3JIEKTPOCETH, IPEBBILIEHUE KOTOPOrO MPUBEAET K OTKIIOYEHUIO
Harpy3Ku;

- ycraHOBKa mopora cpabareiBanmst Y3II mo MHHMMaJIbHOMY 3HAYEHUIO
HanpspkeHuss (Umin) - ycTaHaBIMBAaeT MHUHUMAIBHO JIOMYCTUMOE 3HAYECHHE
HAIIPSDKEHUS. DJIEKTPOCETH, CHWIKEHUE HANpPsUKEHHUS HWKE JIaHHOTO 3HA4YeHUs
IPUBEAET K OTKJIFOYECHHUIO HAIPy3KH;

- YCTaHOBKA BPEMEHM 3aJ€PKKH BKIIIOUEHMsI — Bpems, depe3 kortopoe Y3II,
MOCJI€ OTKJIIOYEHUSI HAarpy3KH, IOBTOPHO €€ BKJIIOYUT MPHU BOCCTAHOBJICHUY 3HAYEHUS
HaIlpsDKEHUs CEeTM B YCTAHOBJICHHBIX Mpenenax. Bpems 3aaepXKu BKIIOUEHHS

AIEKTPONIPUOOPOB BHIOUPAETCS B COOTBETCTBUM C PYKOBOJICTBOM O SKCILTyaTaIUU.

Hszmarop Y W L

BHJIIOYeHHA IIOOKJIIOYIeHHUA

o 2208 4 4 5 5 . mmaTag|lA peJIe.
HATPYSKH.
iy (el (i S

N
BN 7 Br 8

Brixmiogarems KOHTPOJIA
MAKCHMAJIBHOI'O HAIIPpAXKEeHHA.

TpexpaspagHemt
Brixmouaress xouTpOIa HHIAKATOP.

MHHHAMAJBHOTO HAIIPpAKEeHHAA.

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

Perynarop sanepxinm
BpeMeHH aBTOMAaTHYIEeCKOIo
BKJIIOYEeHHA IIOCJIe ABAPHH. 220

Perynarop maxcuMambHOTO

—_———
5 230 HAOpPAKEeHNA OTK/IIOYCHHA.

Peryna’rop MHHHMAJBEHOTO
HaOpAXeHHA OTKJIIYeHHA.

Kaemyer mogrmogenna
HarpysKH

Pucynox 12. [Ipumep MapKuUpOBKH YCTPOMCTBA 3alIUTHI OT MIEpEeHANPsDKEHUs (perie
HaIpsHKEHUS )
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KonuyecTBo U crmocoObl HACTPOWKK MOTYT OBITh Pa3JIMYHBI ISl PA3HBIX TUIIOB
V3II. OO6wiuHo, Hactpoiika Y3II ocymecTBisercss ¢ MOMOIIbIO TOBOPOTHBIX
PEryJIMPOBOYHBIX PYUEK.

CpaBHeHHE alapaTtoB 3alllUThl AJIEKTPUUECKOM CETH MO OTKIIOYaoNIei
CIIOCOOHOCTH

PaccmoTpum pasnuily B paboTe M BO3MOMKHOCTSX OTKIIOUEHUS Pa3TUYHBIX
amnraparoB 3allUThl JJIEKTPUYECKHX Leneil. B Hacrosmee Bpems, €CTb MHOIO
KOMOMHHMPOBAHHBIX YCTPOUCTB 3aAIIUTHI ANEKTPUUECKUX CETEH, T.€. COBMEIIAIOIINX B
cebe HECKOJIbKO 3alMTHBIX (PYHKIMI. 3/1€Ch Mbl pACCMOTPUM HE KOMOMHUPOBAHHbBIE
anmnaparbl 3alUThI, BHITOJIHSIONIUE TOJIBKO OJHY (QYHKLHUIO.

IIprunHaMu IOXapoB OT JJIEKTPOYCTAHOBOK MOTYT SBIATHCS: KOPOTKOE
3aMbIKaHUE, Teperpy3ka, TOKM yTEUKH, JyroBele MpoOou  (MCKpEHHE),
IIEpEHAIPSIKECHUE.

JIns  3amuTBl  DJIEKTPUYECKHX CETEW, B HACTOSIIEE BpEMs, SBISIIOTCS
oOsi3atenbHbIMU K TipuMeHeHnio AB u YJIT. OTtu annapatsl 3apekoMeH10BaId ce0s
KaKk HaJexHble U  SPQPEKTUBHbIE CpPEACTBA  MPEAOTBpALLEHUS  I0OXKapOB
OT DJIEKTPOYCTaHOBOK.

AB 3ammmaer 3IEKTPUYECKYH0 CE€Th OT TOKOB KOPOTKOTO 3aMBIKAHUS
Y TIEPErPY30K NEKTPUUECKON CETH.

VAT 3ammimaer dJIEKTPUYECKYI0 CE€Tb OT I0XKapoB B  pE3yJbTaTe
BO3HUKHOBEHUS TOKOB YTECUKH.

Crnenyer OTMETUTh, YTO B HACTOSIEE BPEMsI 3alUTy OT MHOTMX HETaTUBHBIX
(GakTopoB, BBI3BIBAIOIIMX  BO3TOPaHUE B  DJIEKTPUYECKUX  CETAX, BMECTE
¢ nmpuMmeHenueM AB u Y/IT, oTyacTtu pemaroT opranu3aiiOHHBIMU MEPOIIPUATUSIMU,
IIPOU3BOIUMBIMM Ha JTAIle NPOCKTUPOBAHUS IEKTPUUECKUX CETEH, IIPU UX MOHTAXKE
U [IpH SKCIuTyaTaluu. Vcrnonb3yroTesl Takue Mephl, Kak 3a3eMIIeHHe, YKIaJlKka Kabes
B KOpo0Oa, YBEIUMYEHHE PpACCTOSHHUA MEXIy MPOBOAHMKAMH, MPUMEHEHUE
CHEIUATbHBIX COCAUHUTENBHBIX YCTPOUCTB (KJIEMMHBIX KOPOOOK H Ap.) U T.a. Jis
3aIIUTBl OT MEPETPY30K MNPOU3BOAAT IMPABUIBHBIA PACUYET JIIEKTPUUYECKHX CETEU
Y Harpys3KH.

Onnako AB u YT u3HauansHO HE OBLIM MPEIHA3HAYEHBI JIJIs1 PACIIO3HABAHMUSI
VCKPEHUS U OTKJIFOYEHHs LIENU B CIIy4ae ero nosBiieHus. Vickpenue He pacro3Haercs
AB nmu YT, nOCKONIBKY NpHU UCKPEHUH HE MPOUCXOAUT HU YBEIUYEHUE CPEIHETO

SHAYCHHS TOKA B OCIIN, HU €ro yTCUKa Ha 3€MIJIIO.
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[Ipy mnocnenoBaTelbHOM MUCKPEHUM IIOJHOE COMPOTUBIICHHE —«IUIOXOTO
KOHTAKTa» YMEHBIIAET TOK HArpy3KU U JIEPKUT ITOT TOK HUYKE MOPOra OTKIHOYEHUS
AB. CoOTBETCTBEHHO, 3TH CpPEJCTBA 3AIIUTHI OT HEraTHUBHOI'O JEWUCTBHSI BBICOKOIO
3HaYeHUs] TOKa He cpabarbiBaioT. [lpu mapamiensHOM HCKpEeHUH MeExXIay (aszoi
U HEWTpaJbHbIM NPOBOAOM TOK OIPAHHYEH TMOJHBIM CONPOTUBICHUEM LIEMU
u cpabateiBanue AB u YT 3aBUCUT OT CTeNEHU UCKPEHMsI, OJIHAKO B MOJIHON Mepe
HE rapaHTUPYETCS.

CoOOTBETCTBEHHO, PEIICHHE 33/1a4d PACTIO3HABAHUSA MCKPEHHUS U 0OecreueHus
3aIUTHI OT MOKAPOB, BEI3BAHHBIX UCKPEHUEM, TOJKHO 00€CIIEYMBATHCSI HOBBIM THIIOM
YCTPOMCTB, ()YHKIHOHATBHO M TEXHUYECKH OPUEHTHPOBAHHBIMU HA TaKylO 3a/auvy.
Takum yctporictBom siBisgercst Y311

V3AII 3amumiaer 3IeKTPUYECKYK) CETh OT I10KapOONACHOIO IPOSIBICHUS
JyTOBOTO TIPO0OsI (MCKPEHHUS).

Eme oanum  QakrtopoM, KOTOpPBIM MOXKET TMPUBECTH K  MOXKaApYy
OT 3JEKTPOYCTAHOBOK, SIBJIAIOTCS KOJEOAHWS HAMpPSHDKEHUS AJIEKTPUYECKOW CETH.
[Iprdem, OIMacHOCTh MOYKET HECTH KaK IMOBBIIIEHHOE HAIIPSDKEHUE, TaK U TOHM)KECHHE
HaIPSDKEHUS.

AB, YT, Y3AII He 3amuIaroT 3JeKTPUUECKYIO CETh OT OMACHBIX KOJICOAHUI
HaIpsDKEHUS CeTU. DTy 3aaady BbinonHseT Y311

V311 3amuuiaeT 3JeKTPUYECKYI0 CeTh OT KOJIeOaHUN HaNpsHKEHHs, KOTOpbIE

MOTYT IPUBECTH K BBIXOJy U3 CTPOS JIEKTPOMPUOOPOB M MX BO3TOPAHUIO.

DOYHKIHUOHAJIbHbIE BO3MOKHOCTH aMNMNAapaToB 3alUUThl JJIEKTPUYECKHX
ceTen.

Taomuma 2
OYyHKIIMOHAIBHBIC BO3MOXHOCTH aIlllapaToB 3aIUThI JICKTPHUUYECKUX CeTeh

Anmapar 3alHThI
Yerpoiicrso YcrpoiictBo
ABapuiiHblii . YerpoiicTBo 3alIUTHI | 3alUTHI OT p
p— ABTOMATHYECKHIi 3aIUTHI OT
p AuppepeHnaILHOro AyroBoro
BBIKJII04aTe b (AB) nepeHanpsKeHus
Toka (YAT) npooosi
(Y3JI) (Y310
He
Kopotkoe O0ecneunBaer He oGecneunBaer He oGecneunBaer
3aMbIKaHHe 3aLUT 3aIIUT obecnetusaet 3aIIUT
y y 3aLIUTY Y
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Anmnapar 3auThbl
Yerpoiicrso YcrpoiicTtBO
ABapHiiHbIii . YCTpoCTBO 3a1UTHI | 3AUIUTHI OT p
p— ABTOMATHYECKUH 3aIUTHI OT
p auddepeHUAIBLHOTO AYroBOro
BbIKJIIOYATE b (AB) nepeHanpsiKeHust
Toka (YT) npooost (V3II)
(Y3AID
He
ObecneunBaer He obecnieunBaet He o6ecnieunBaet
[leperpyska - - obecrieunBaeT -
y Y 3aIUTy Y
He
He oGecneunBaer OO6ecneunBaer He oGecneunBaer
VYTeuka Toka sammT SaT obecrieunBaeT sammT
Y y 3aIUTy Y
HyroBoii
po0oii He obGecneunBaer He oGecnieunBaer O6ecneunBae | He obecnieunBaer
noclea0BaTe 3aIUTy 3aIUTy T 3aIUTY 3aIUTy
JIbHBIN
He B monHo# Mepe
Hyrosoit o0ecrieunBaeT 3alIuTy.
po0oi MosxeT cpaboTaTh He oGecnieunBaer O6ecneunBae | He oOecnieunBaer
MapajuIeIbHbI CJIMIITKOM TIO3THO 3aTUTY T 3aIIUTY 3aIUTY
i (pu OrpaHUYEHHOM
toke K3)
He B mosnHoO#M Mepe He B nmonHoM Mepe
. o0ecrieunBaeT 3alIuTy. obecrieunBaeT
yrosoit
10060i MosxeT cpaboTaTh 3aIuUTYy. O6ecneunBae | He oOecnieunBaer
Hai MO CJIAIITKOM TI03THO Mosxer He cpaboTaTh T 3aIIUTY 3aIUTY
(pu OrpaHUYECHHOM (pu UMITYITECHOM
toke K3) XapakTepe UCKPEHHUs])
He
ITepenanel He obecneunBaet He obecneunBaet Oo6ecneunBaer
HaPSDKECHUS 3aIIUT 3aIUT obecneumBacT 3aIMUT
P y y JamuTy y

3 Ta6J'II/II_II)I 2 BHUAHO, YTO HHM OAMH H3 allllapdaTOB 3alllUTbl HC 3alIHUINACT

AIEKTPUUYECKYIO CETh OT BCEX BO3MOJXKHBIX aBApPMUHBIX PEKUMOB. {151 oOecreueHus

MaKCHUMAaJILHON  3alllUTHhI

anmnaparbl

3aIlMTHI,

paboTatolue Ha

HEHUCTIPABHOCTH JJIEKTPUUYECKON CETH.

oOHapy>KeHue

pa3HbIX

BHGKTqueCKOﬁ CCTHU uenecoo6pa3Ho HCIIOJIB30BaTh

MPU3HAKOB

[Tpumenenune Y3/II1 u Y3II He oTMEeHSET HEOOXOAMMOCTH HCIIOJb30BaHus AB

u YT.

Takum 00pa3om, eciau paccMOTPETh BapUAHT WCIOJIB30BAHHS BCEX BHUIOB

3aIIUTHI AIEKTPUUYECKON CETU OTACJIBHBIMU YCTPOUCTBAMH (BBIMOTHSIOIIMMHU TOJBKO
0JIHY (YHKIIUIO), TO HEOOXOMMO YCTAaHOBUTH UEThIPE Pa3HBIX arapara 3aimuTel: AB,
YAT, Y3AII, Y3IL.
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B Hacrosiee Bpemsi pacripocTpaHeHbl KOMOMHUPOBAHHBIE anmapathl 3alUThl,
KOTOpbIE OOBEIUHSAIOT B OJHOM KOPIIyCE€ HECKOJIbKO YycTpoiicTB. Hampumep,
muddepeHnranbHble aBTOMAThI, KOTOPble O0BEAUHSAIOT (DYHKIIMH aBTOMATUYECKOIO
BBIKJTIOYATENIS U yCTPOMCTBA 3auThl AuddepennnanbHoro Toka. KomOuHupoBaHHbIe
YCTPOMCTBA MO3BOJISIIOT ONTUMHU3UPOBATh U YIIPOCTUTHh MPOCKTUPOBAHUE U MOHTAXK
AIEKTPUYECKUX IIUTKOB.

TepMonHIUKaTOPBLI

Onnoit u3 Haubosee pacIpOCTPAHEHHBIX [IPUYUH [10KapoB
OT DJIEKTPOYCTAHOBOK SIBJIIETCSL TEPErPEB KOHTAKTHBIX COCAWHEHUW U JPYTUX
aneMeHToB. IlokapoomacHble pPEXHMMbl  BO3HUKAIOT — BCJIEJACTBUE  OOJIBIIOTO
IIEPEXOTHOTO CONPOTUBIICHHUS], a4 TAKKE MEPErPY30K.

TepMOMHAUKATOPHBIE MaTepuaibl NPEAHA3HAYEHBI U1 BU3YAJIbHOIO WIIH
doTorpauueckoro KOHTPOJSI U HU3MEPEHHUS TEeMIepaTyphl, T.€. pPEe3yJbTaThl
U3MEPEHUN MOXKHO IIPEACTAaBUTh B BU3YyaJIM3UPOBAHHOM BUJIE.

[Ipyn [mOoCTMXKEHMM MaKCHUMaJbHOM TEMIIEPATYpbl TEPMOWHANKATOPHBIN
MaTepuaj pacIuIaBIseTCss 1 HEOOPAaTUMO MEHSIET CBOM LIBET.

TepMOUHIUKATOPBI MOXHO HCIIOJIB30BaTh KaK JIOKa3aTelbCTBO  (pakTa
JOCTHIKEHHUs  OIPEINEICHHOM MAaKCUMAJIBHOW TeMmIeparypbl, T.K. PE3YJbTaThbl
U3MEPEHMUS SIBIISIFOTCSI HEOOPATUMBIMHU.

Meron wW3MepeHHsT TEMIIEpaTypbl C IMOMOLIBIO  TEPMOMHIMKATOPHBIX
MaTE€pUAJIOB OTJIMYACTCS IPOCTOTOM, 3KOHOMUYHOCTBIO, MajOM TPYHLOEMKOCTHIO,
BO3MOYKHOCTBIO ONEPATUBHOIO TOJIYYEHHMs] JOCTAaTOYHO MOJHOW HH(popManuu
O TEIUIOBOM PEXHUME 3JIEMEHTOB AJIEKTPOOOOPY T0BaHUS.

TepMOMHAMKATOPBI MMEIOT HECKOJBKO MCIOJHEHUN: TEPMOWHINKATOPHBIC
HAKJIEMKA U TEPMOUHIUKATOPHBIE KPACKH.

KoHTpacTHOCTh 1IBETOBOr0O Mepexoaa OO0ECrevyrBaEeT JErKoe paclo3HaBaHHE
aBapUIHOTO MEpPETpeBa.

TepMOMHINKATOPBI COXPAHSIOT CBOM LIBET U MAPKUPOBKY Ha ITPOTSIKEHNUN BCETO
CpOKa CITy>KOBbI.

TepMOUHIUKATOPHBIE ~ HAKJIEHKA  MPEACTaBISAIOT  COOOM  MOMAJIOXKKY
Ha CaMOKJICSIIEMCS OCHOBE C HAHECEHHBIM TEPMOWHAMKATOPHBIM MOKPBITHEM.
MartepuaioM MOMJIOKKA MOTYT ObITh Oymara, ¢osibra Wiu TOJIMMEpHas IUICHKA.
Jns npenoxpaHeHuss TEPMOMHAMKATOPHOTO MOKPBITHUS OT BHELIHMX BO3JCHCTBUU
ITIOBEPXHOCTH U3EUs IIOKPHIBAKOT 3ALUTHON IJIEHKOM.
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[Ipy nocTwkeHWU 3aJaHHOM TeMmIepaTypbl WHIWKATOp HEOOpaTUMO MEHSET
CBOM IIBET.

TepMouHIUKaTOPHBIE HAKJIEHKH MOTYT OBITh Pa3IMYHOTO pa3Mepa U (OpMBI,
B 3aBHCHUMOCTH OT 3aJja4ll UMETh Pa3HBIA MOPOT cpabaThIBaHMs, UMETh HECKOJBKO
TEPMOYYBCTBUTEIILHBIX METOK C Pa3HBIM IIPEACIIOM CpadaThIBaHMUS.

TepMonHIUKATOPHBIC HAKICHKHA MOTYT OBITh OJTHOTIO3UITMOHHBIMH, T.€. UMEIOT
OJIHY WHJIMKAIIMOHHYI0 METKY W MHOTOIIO3MIIMOHHBIMH — HMMEIOIIHNE HECKOJIBKO
WHJIMKAIIMOHHBIX METOK, HACTPOEHHBIX Ha pa3HbIE TEMIIEPATYPHI.

Ao
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Pucynox 13. [Ipumeps! TEpPMOMHIUKATOPHBIX HAKIICEK Pa3IMYHBIX
MPOU3BOIUTENECH

[IpyuMeHEeHNE OMHOMO3UIMOHHBIX TEPMOMHIUKATOPHBIX HAKIJIEEK ITO3BOJISIET
KOHTPOJIMPOBATh MAKCUMAJIBHYIO TEMIIEpATyPy Ha DJIEMEHTE 3JIEKTPOOOOPYI0BaHMUS.

[IpumeHeHne MHOTOMO3UIIMOHHBIX TEPMOMHIMKATOPHBIX HAKJIEEK IMO3BOJISET
ONIPEIEIISTh TeMIIEpaTypy 3JIEMEHTA AIEKTPOOOOPYTOBAHUS KakK
cpeaHeapupMEeTHIECKOe MEXKy MOCIeIHe METKOM, N3MECHHBIIIEH I[BET, U TIEPBOH —
HE U3MCHUBIIEH.

TepMOUHAMKATOPHBIE KPACKH, B OTJIMYUE OT TEPMOMHAMKATOPHBIX HAKJIEEK,
MOXHO HAHECTH Ha TOBEPXHOCTH WM DJIEMEHTHI  DJIEKTPOOOOpPYI0BaHUS,
HEIOCTYIIHbIE JUISI YCTAHOBKA TEPMOUHIAMKATOPHBIX  HAKIEEK, HAIPUMED,
Ipy  CIOKHOW KOHQUTYpAllMd WA OTPaAaHUYCHHOM TIPOCTPAHCTBE BHYTPHU
AIEKTPUYECKUX IUTKOB. Kpacku MOKHO HAHECTH HA IOBEPXHOCTh KOHTPOJIUPYEMOTO
areMeHTa 0ojiee TOHKMM CJIOEM, B pe3yJbTaTe dYero BO3pacTaeT CKOPOCTh

cpabaThIBaHUS.
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Pucynok 14. [Ipumep UCTIOTHEHUS] TEPMOUHANKATOPHBIX KPAaCOK

TepMOMHUIUMKATOPBl TNPUMEHSAIOTCA JJISI  KOHTPOJS TEIUIOBOIO  pexuMa
AJIEMEHTOB 3JIEKTPOYCTAHOBOK.

TepMonHAMKATOPBl MNPUMEHSAIOTCS JUIsl OOHApY)XEHHUS U PETUCTpaluu
IEPETPEBOB 3JIEMEHTOB 3JIEKTPOOOOPYNAOBAHUS WM 3JIEKTPOIPOBOAKH, B IEPBYIO
ouepeib, BOJIN3H IIEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COEAMHEHUH.

TepMonHaUKaTOpHl HE TPEOYIOT CHEIMATIBHOTO TEXHUUECKOTO 00CTYKUBAHUSI.

3ammre TOAJIEeXKAT BJIEMEHThl  AJIEKTPOOOOpYAOBaHMS, [JIsI  KOTOPBIX
HOPMATUBHO-TEXHUYECKUMHU JOKYMEHTAMHU yCTAHOBJIEHbI HAMOOJBIINE JAOMYCTUMBIC
TEMIIepaTypbl HarpeBa, a TAKXKE AITEMEHTBI JIEKTPOOOOPYI0BaHUS, IEPETPEB KOTOPHIX
MO>KET MPUBECTH K aBapUU WM BO3TOPAHUIO (HE3aBUCUMO OT HAJIMYUS TPEOOBAHMIA
HOPMATHUBHBIX JOKYMEHTOB).

TepMOMHIUMKATOPBI ~ HAHOCAT  HA  JJIEMEHTBl  3JEKTPOOOOpYAOBaHMS,

MMOJICKKAIMKUC KOHTPOJIIO TCINIOBOI'O COCTOSHUA.
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Pucynox 15. [Ipumep ucnoap30BaHMs] TEPMOMHANKATOPHBIX HAKJIEEK JJIs1 KOHTPOJIS
TEMIIEPATYpPbl KOHTAKTHBIX COCINHEHUN

[Topor cpabaTbiBaHNs TEPMOMHIUKATOPOB BEIOMPAETCS UCXOAS U3 TpeOOBaHUI
HOPMATHUBHO  TEXHUYECKOW  JIOKYMEHTAallMW JJIsi  KOHKPETHOrO  3JIEMEHTA
AJIEKTPOOOOPYIOBaHUS, TEXHUYECKUX XapaKTEPUCTUK U  PEXKHUMOB  padOThI
AIEKTPOOOOPYTOBAHUS.

Tak kak TEPMOMHAMKATOPHI HE SBIISIIOTCS BOCCTAHABIMBAEMBIMU HM3EIHIMU,
MOCJIE PErucTpaluyd HMHU IeperpeBa cpabOTaBUIME TEPMOMHIAMKATOPHI MOJJIEKAT
3aMeHe Ha HOBBIE.

HeoOxoauMo KOHTpPOJUPOBATH CPOK MCHOJIb30BAaHUS TEPMOMHAUKATOPOB.
[Tpu ucTedyeHnun cpoka UCTOIb30BaAHUSI, TEPMOUHAUKATOPBI HEOOXOAUMO 3aMEHHUTh Ha
HoBbI€. [locie 3aMeHbl cienaTh OTMETKY B )KypHaJe.

TepMOUHIUKATOPBI SBJISIFOTCS HEBOCCTaHABIIMBAEMbIMHU U
HEPEMOHTONPUTOAHBIMU  u3aenusMu  (mokpeiTusamu).  Ilpu  cpabaTbiBaHMM
TEPMOUHANKATOPA, €r0 CIEAYET YAAIUTh U 3aMEHUTh HAa HOBOE M3/ieHe (TIOKPBITUE).
OxpammBaHre TEPMOUHIUKATOPHBIX METOK B PE3YJIbTAaTE BO3ICUCTBUS TEMIIEPATYPBI

HEoOpaTUMo.

TepMocucrembl
TepmocucTeMbl TTpeAHA3HAYECHBI TSI PAHHETO aBTOMATHYECKOTO OOHAPYKEHUS
MOXKApPOOMACHBIX CHUTYallMl, BO3HUKAIOLIMX BCIIEACTBUE MEPErPEBA DBJIEMEHTOB

AJIEKTPOYCTAHOBOK: KOHTAaKTHBIX COEIUHEHUH, MPOBOAOB, Kabenel (B T.4. KOHUEBOU
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apMaTypbl) W IIHH, SJCKTPUYECKUX amnmapaToB, BBOJHBIX pPaCIPEACITUTEIBHBIX
mKapoB, IIUTOB C O3JIEKTPOOOOPYIAOBAHMEM, WHOTO 3JICKTPOOOOPYAOBAHUS
U WX DJJEMEHTOB, TJI€ BO3MOXXHO TPEBBIIICHUE TEMIIEPATypbl 000PYI0BaAHUS
B HEIITATHOM peXUMe PaOOThI WU TIPH MOSBICHUU JedeKTa.

CucteMpl OCYIIECTBISIIOT HEMPEPBIBHBIA KOHTPOJIL TEMIIEPATyphl HArpeBa C
CUTHAJM3aIlMell 0 MPEBBIIICHNH YCTAHOBJICHHBIX MIOPOTOB | Tepeaadeii nHpopManun
Ha MyJIbT IEHTPAIN30BAaHHOTO HAOIOCHMSI, T/I€ OCYIIECTBISIETCS MTPUEM TPEBOKHBIX
M3BEIICHU 00 0OHAPYKEHHBIX MEPErpeBax C MaTYUKOB, OTOOpaKeHHE (MHIUKAIIHS)
COCTOSIHUS U PETHCTPAIINS COOBITUH.

TepmocuctremMamu ~ MOTYT  OBITh ~ OOOpPYJOBAaHBI  DJEKTPOYCTAHOBKH,
JUTSI KOTOPBIX HOPMATUBHBIMU JJOKYMEHTaMH yCTaHOBJIEHBI HAUOOJbIIIAs JOMyCTUMAs
TeMIiepaTypa Harpena, a  TakKxke AJIIEMEHTBI AIEKTPOOOOPYI0BaHUS

Y DJIEKTPONPOBOJIKH, IIEPETPEB KOTOPBIX MOXKET NPUBECTH K aBaPUHU WIA BO3TOPAHUIO.

Pucynox 16. [Ipumep cuctemsl, COCTOSAIIEH U3 TEPMOAKTUBUPYEMOM
ra30BbIICIISIONICH HAKICHKN U CHIEIUATN3UPOBAHHOTO Ta30BOT0 JIATYMKA

B kauecTBe ycTpOWCTB OOHApY’>KE€HHs MPEBBILIEHUS TEMIIEPATypbl B Pa3HBIX
CHUCTEMax MOTYT BBICTYyNaTh pa3iuyHble NaTyuku. Hampumep, TepMOAKTUBUPYEMbIE
ra3oBbIACIAIONINE HAKJICHKHW, MpPU HArpeBaHUM KOTOPBIX [0 ONPEIACICHHOU
TEMIIEpaTypbl BBIIEISAETCS CUTHAIBHBINA Ta3, YJIaBIMBA€MbIH CHELHUATU3UPOBAHHBIM
ra3oBbIM JAaTYUKOM, MEPEJAIOIIUM CUTHAI O NEPErpeBE€ Ha KOHTPOJILHO-IIPUEMHOE
YCTPOMCTBO; OECKOHTAKTHbIE MH(pPAKpACHBbIC AATUYMUKH; JNAaTYUKU TEMIIEpaTyphl,
YCTaHABIIMBAEMbIE HEMOCPEJICTBEHHO Ha KOHTPOJIUPYEMbIN AIEMEHT

AIEKTPOOOOPYT0BaAHUS.
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1. Ob6epHUTe HaKNeKN BOKPY KOHTAKTOB

WnycTtaHosute ra3oBbli AaTunK
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CNELMANU3NPOBAHHbIV KOHTPOJIbHO-MPUEMHOE
FA30BbIN JATHUK YCTPOUCTBO

70°C 100°C

3. BaBapuiHOW cuTyauun Haknelka Bbigenaer

2. Tlpw HarpeBaHUW MHAVKATOPHbIE CUrHaNbHbIV a3, KOTOpbIN GUKCMpyeTca
MEeTKU He06pammo MN3MEHAIT uBeT AaTYMKOM

Iar 1 [Har 2 [ar 3
l"azorenepupyroniue ITpu HarpeBanuu Boinie S0 B aBapuiiHOM cuTyauuu, Korja
HakKJelky, pasmelieHHsle Ha — 90°C  uMHAMKATOpHBIE TEMIEparypa IOJHUMAcTCs BBILIE
CWJIOBBIX  KOHTAaKTax, a METKHU HeoOpatumo  100°C, HaKJIeHKa BBIJICIISACT
TaK)K€  CMOHTHPOBAaHHBIM MEHSIOT CBOM IIBETA CUTHAJIbHBIN ras, KOTOPBIH
ra3oBbIi JTaTYUK B (buKcupyercss Ta30BBIM JATYHKOM.
JJIEKTPOLIUTKE JlaTumk nepenaeT CUrHai TpeBOru u /

WM OTKJIFOYACT ITMTaHHUC

Pucynoxk 17. [TomaroBas cxema pabOThl CUCTEMbI HEMTPEPHIBHOTO KOHTPOJIS
TEMIIEpaTypbl HA OCHOBE TEPMOAKTUBUPYEMOM ra30BBIICISIONICH HAKICKH

" CIICHHUAJIN3UPOBAHHOI'O I'a30BOI'0 JaTYHKa

KpOMe TOro, TCPMOCUCTEMBI MOJKHO HCIIOJIBb30BATHL KaK CUCTCMbl MOHUTOPHWHI'A

MO’KAPHON 0€30MaCHOCTH 3JIEKTPOYCTAHOBOK, 3a CYET PAHHETr0 OOHAPYKEHUS TOUYEK

Ype3MEpHOro HarpeBa, 3aJ0Jr0 10 Hayajga TEPMUYECKON NEeCTPYKUUU H3OJIALHUH

B MCCTaX YCTAHOBKH JAaTYHUKOB.

Pucynok 18

. Ilpumep crcTeMbl MHOTOKaHAJIbHOTO O€CKOHTAKTHOTO
TEMIEPATYPHOTO KOHTPOJISI HA OCHOBE OECKOHTAKTHBIX MUPOMETPUUECKHIX
JATYMKOB
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Pucynox 19. [Ipumep UHTEIIEKTYaIbHOM CUCTEMBI KOHTPOJISI TEMIIEPATYPhI
BBICOKOBOJIBTHBIX KaOEJIbHBIX JIMHUM Ha OCHOBE PACIPEACIICHHOTO
JaTYMKA TEMIIEPaTyPhI

Teni0oBU3MOHHAS IMATHOCTHKA

B OCHOBE TEIUIOBU3MOHHOM JUArHOCTUKHM JIEKUT TEIUIOBOW  METON
HEPa3pyIIAOIIEro KOHTPOJsS, T.e. TEIUIOBU3MOHHBIE OOCIEIOBaHUA C LEJBIO
BBISIBJICHUSI TOXApOOIMACHBIX YYacTKOB M Y3JIOB B  3JEKTPOOOOpPYAOBAHUU
1 DJIEKTPOITPOBOJIKE.

B kayecTBE TEXHMYECKOTO CpEACTBAa TEIUIOBU3MOHHOW JMAarHOCTUKHU
MIPUMEHSIETCS TEIUIOBU30p. TEIIOBU30pP — 3TO ONTUKO-3JIEKTPOHHBINA U3MEPUTEIbHBIN
npuodop, padoTaroIui B HHGPAKpaCHOW 00IaCTH JIEKTPOMArHUTHOTO CITEKTpA.

Pucynoxk 20. [Tpumep nmpoBeaeHHs TEMIIOBU3MOHHOTO KOHTPOJIS dNIeKTpoikada
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Kpatko MeTon TEroBHU3MOHHOM JMAarHOCTHKU MOKapHOW O€30MacHOCTH
IKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAHHS MOXKHO OIKCATh CIEAYIOUIUM 00pa3oM.
Kaxnpiii 00beKT uMMeeT Temmeparypy, NpUYeM B Pa3HbIX TOYKAaX OHA pasHas.
Kak npaBuiio, OTKJIOHEHUE TEMIIEPATYPHI B TY UM UHYIO CTOPOHY CBUIETEILCTBYET O
KaKOM-TO HEOJHOPOAHOCTH, JiepexTe. TernnoBu30p Kak BUAEOKaMepa OXBATHIBAET BCIO
naHopamy OOBEKTa, BBIBOJUT HA JKpaH U (UKCHPYET B TAMSATH BECh CIIEKTP
€ro TemIeparyp, npeoopasys B TepMOTpaMMy, T.€. KapTUHKY TeMIIepaTyp, KOTopas
HAlTOMWHAET HEraTWB I[BETHOM (oTrorpaduu, TA€ KaXAbIA OTTECHOK I[BETa
COOTBETCTBYET OMNPEJICICHHON TeMIepaType.

HeocnopumbiMu ~ TIpeMMyIIECTBaMH  TEINIOBU3MOHHOTO  OOCIEAOBaHUS
SBJIAIOTCS: OOBEKTUBHOCTh M TOYHOCTb IOJYYaeMbIX JaHHBIX, O€30MacHOCTb
(mpumeHsieTcs OCCKOHTAKTHBIN METO]), HE TpedyeTcs OTKJIFOUEHHUE
AIIEKTPOOOOPYI0BaHUS U MOJTOTOBKH pabouero mecta. OqHako, /iyt 001ee TOYHOTOo
TEIJIOBOT'O KOHTPOJISI HEOOX0IMMa Harpy3Ka Ha 3JeKTpoooopyaoBanus He meHee 70%,
u He MeHee 1 wyaca pabGotel. Ilpu »>TOM MeTOa BBICOKOMPOU3BOJUTENICH,
K TOMY >K€ OH JJa€T BO3MOXHOCTb NMPAKTUUYE€CKH MTHOBEHHO, «C MEPBOTO B3TJIANIAY,
yKa3aTb MeCTO JedexTa, MpeaBapUTENIbHO OIpPEeACIUTh CTENEHb J1e(PEKTHOCTH.
Kpome »TOoro wmeron oTiM4YaeTcss MPOCTOTOM JIOKYMEHTHUPOBAHUSA J€(PEKTOB
U BO3MOXHOCTBHIO OmpefeieHus JAeQeKToB Ha paHHEW CTaaud pa3BUTHSL.
OH MO3BOJISIET C JTOCTATOYHOM CTENEHbIO TOYHOCTH JUATHOCTUPOBATH COCTOSIHHUE
HE TOJBKO OTKPBITHIX 3JIEMEHTOB JJICKTPOOOOPYOBAHMS, TAKUX KaK KOHTAKTHBIE
COEIMHEHUS B DJIEKTPUYECKUX IIUTKAX M BBOJHBIX IIUTaX, HO U COCTOSIHUE PO3ETOK
Y BBIKJIFOYATEJIEH, KOTOPbhIE 3aKPBIThI KOPIYCaMH, a TAKXKE JEKTPUUECKUX TTPOBOJIOK,

BBIIIOJIHCHHBIX PAa3/IMYHBIMU criocobamMH.

:38.57

E36.7

349

331

313

£ 29.4

£ 276

255

£ 239

221

20.28

Pucynox 21. [Ipumep TepMorpaMMbl KOHTAKTHBIX COEAMHEHUN C TeMIepaTypHOU
LIKAJI0N
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CyTh TEMJIOBU3MOHHOM JUArHOCTUKHM 3aKI04aeTcss B OECKOHTAKTHOM
pErucTpalliid TEMIIEPATYpHOTO TIOJII Ha MOBEPXHOCTH OOBEKTa H3MEPUTETHLHOM
anmaparypoi, MOCTPOCHUM M aHAJIW3€ TEPMOTpaMM C HCHojb30BaHueM OBM
Ui OOHapyKeHUs W Kiaccupukauuud AepeKToB W NpuUHATUA pemeHus. Hammuawne
nedekrta MpU TaKOW JMAarHOCTUKE XapaKTepU3yeTCsl aHOMAJbHBIM IOBBIIIICHHEM
TeMIIepaTyphl B 1€PEKTHON 30HE MO0 CPABHEHUIO C UCTIPABHBIMU 00JIACTSAMU.

YcaoBuss ¥ MOPSAOK  MPOBEIACHUS  TEIUIOBU3MOHHOW  JUATHOCTUKHU
AKCILTyaTHPYEMOTO  3JIEKTPOOOOPYIOBAaHUS JKWJIBIX W OOIIECTBEHHBIX 3/aHUN
yCTaHaBIMBAIOT  METOAWYECKWe  pexkomeHaanmuu [6]. OHu  HampaBieHBI
Ha MNpoPUIAKTUKY TMOXKApHOM OE30MaCHOCTU BJIEKTPOOOOPYAOBAHUS  KUJIBIX
U OOIIECTBEHHBIX 3/IaHUW W TMO3BOJISIOT KOHTPOJIUPOBATH U OIEHUBATH COCTOSIHHE
NOKapHON OE€30MaCHOCTH 3JIEMEHTOB 3JIEKTPOOOOPYJOBAHUS, KOTOpBIE paHEE He
MOTJIH OBITh OOCIIEOBAHbI, TAKUX KaK: PO3ETKH, BBIKIIOYATEIH U DJICKTPUUECKUE
MIPOBOJIKKM BBITTOTHEHHBIX PA3JIMYHBIMUA CIIOCOOAMH, YTO SBIISCTCS AaKTyaJIbHBIM
MOMEHTOM B  00jacTh  OOecnedeHHs] TOKapHOM  0e30MacCHOCTH  YKHJIBIX

n 06IH€CTBGHHI>IX 3JIaHUH.

[T=277°C]

Pucynok 22. [Ipumep oOHapyKeHHsI TOKapOOMACHOTO pa3orpeBa 60ITOBOTO
KOHTaKTHOTO COEJIMHEHUS

C mnoMOlIbl0 TEMIOBU3MOHHOW JMATHOCTUKU BBISBISIOTCA KOHKPETHBIE
nedeKkTHble MecTa, TJIe 3a4acTyl0 JOCTaTOYHO 3aTsHYThb, 3aUUCTUTh, 3aMEHHTD
00JTOBOE COEAMHEHNE WIH NIEPEPACIPECIUTh HArPy3Ky U JedeKT OyIeT yCTpaHEH.

JlomyckaeTcst uCIOJIb30BaTh APYrUe METOAUKH TEIUIOBU3MOHHON TUAarHOCTUKH,
ecnu o0JacTh WX MPUMEHEHHUS COOTBETCTBYET 00JIaCTH MPUMEHEHMSI HACTOSIIMX

METOIMYECKUX PEKOMEHIALIN.
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B kaudecTtBe KpuUTEpHEB OLIEHKH IOXKApHOM O€30MaCHOCTU SJIEKTPUUYECKUX
U3JIeTUd  MOXET ObIThb MPUHATO 3HAYCHHE TEMIIepaTypbl WJIM TPEBBIIICHUS
TEMIIepaTypbl, YCTAHOBJIEHHOE B CTaHAApTax Ha KOHKpeTHoe m3naenue. Kpome toro,
KPUTEPUH OLIEHKU IOKapHOW O€30MacHOCTH MpPH TEIUIOBU3HOHHOM JHArHOCTUKE
NPUBEJICHBI B METOIUYECKUAX peKOMEHanusx [6].

JlnarHocTuka aJeKTpOOOOPYIOBaHUS TEIUIOBBIM METOJIOM HEpa3pyIIAroIIero
KOHTPOJIs (TETUIOBU3MOHHAS IMATHOCTHKA) JOJKHA MPOBOAUTHLCS OpUrazoi He MEeHee
2 yenoBek. Bce unens! Opurajpl JOKHBI OBITh aTTECTOBAHBI MO TEIJIOBOMY METOIY
HEpa3pyMaIero KOHTPoJs. X0oTs Obl OMH paOOTHUK JOJKEH ObITh aTTECTOBAH HE
HUKe, yeM 1o I kBanupukaloHHOMY YPOBHIO 0 TEIJIOBOMY KOHTPOJIO B CUCTEME
Pocrexnanzopa.

JUist mpoBeNeHUs TEIUIOBU3MOHHOW JUArHOCTUKM MOTYT IPHUBJIIEKATHCS
CTOPOHHHUE OPraHU3alMH, AKKPEAUTOBAHHBIE B YCTAHOBIIEHHOM MOPSJIKE HA TETIOBOM

METOJ Hepa3pyIIaromero KOHTPOJIA.
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