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BBenenue

Hona wyucma mnoxapoB, npousomenmux B Poccuiickon ®denepanuu oT
AIIEKTPUYECKUX U3JEIUNA U YyCTPOMCTB B 3JJaHUSIX U COOPYKEHHUSAX, OT OOILIETro yucia
[I0’KApOB B 3JaHUSAX U COOPYKEHHSIX OCTAETCS CTaOMIBHO BBICOKOM U COCTaBIIAET
oonee 34 %.

Haubomnpiee yuciao noxapoB OT 3JIEKTPOOOOPYI0OBAHUS €KETOTHO MPOUCXOIUT
Ha OOBEeKTax Xuioro cexkropa. Mx nons cocrasnser nopsaka 74 % ot obiero
KOJIMYECTBA MOXKAPOB 10 ANIEKTPOTEXHUYECKUM TPUUYHHAM.

OcHOBHas 4acTh MOTMOLIMX JIFOJAEH Ha MOXapax OT 3JIEKTPOOOOPYIOBaHHUS
INPUXOJNTCS Ha MOXKapbl B 3JaHUSAX U COOPYKEHMAX KWIOro cexropa — 94,8% or
oOlero uucia MOrvMOIMIMX Ha MOXapaxX, BO3HUKIIUX [0 BJIEKTPOTEXHUYECKUM
OpUYUHAM.

Cpenu BUI0B OOBEKTOB KHJIOTO CEKTOpa HAauOOJbIlIee KOJTUYECTBO MOKAPOB OT
IIEKTPOU3IECIUNA W YCTPOMCTB €XErOgHO INPOUCXOJUT B OJHOKBAPTUPHBIX H
MHOT'OKBAPTHUPHBIX JKWJIBIX IOMaxX U cocTaBisieT 0Koio 43 % u 33 % cOOTBETCTBEHHO.

B 3paHusix M COOpYKEHMSIX OOIIECTBEHHOTO HA3HAYEHHUS JOJSl MOXKAPOB OT
3JIEKTPOOOOPYI0BaHUs cocTaBmiia 6osee 52 % ot oOLIero yncia moxkapoB Ha JIaHHBIX
0o0BEeKTaxX.

Jons uucia moruOmmMx JoJed Ha MoXKapax OT 3JIEKTPOooOOpyJOBaHUS B
oO1ecTBeHHbIX 3aHusAX coctaBmiia 19,0 % ot oOuiero yucia norudIMx Ha moxapax
Ha JaHHBIX OOBEKTAX.

Pacnipenenenust  3HaueHuWM — mokazaTesned  OOCTAHOBKM € MOXapaMu,
npouzomeAmnmMu B Poccuiickoit @enepauuu B nepuoa 2016-2021 rogos B xKujaom
CEeKTOpE W 3JIaHUSX M COOPYKEHHUSAX OOIIECTBEHHOTO HA3HAYCHHs, MCTOYHHUKOM
BO3HUKHOBEHHUS KOTOPBIX SIBJISIOCH  AJEKTPOOOOpYJOBaHUE, IO CyOBEKTam

Poccuiickoit @enepaiiuu npeacraBieHbl B Tadbaumax 1 u 2.



npousomenmumu B Poccuiickoit @enepanun B nepuoa 2016-2021 ronos B

Tadumnuna 1
Pacnpenesienue 3Ha4YeHUi MoKa3aTejaed 00CTAHOBKHU C MOKapaMH,

JKHJIOM CEKTOpe, UCTOYHMKOM BO3HUKHOBEHHSI KOTOPBIX SIBJISIJIOCH
JIEKTPo00Opya0BaHue, o cyobekTam Poccuiickoii @enepauun

Koa-Bo Toas IToru6mo Toas
PeliTunr Cyobekt PO MOKapoB, o > | PeitiTuHr CyobekT PO® Jiofei, o >
efl. ’ 4eJl. ’
1 MockoBckast 00J1acThb 16 861 7,63 1 MockoBckas 00J1acThb 740 6,71
2 Pecrrybmmxa 8304 3,75 2 CeepaioBckas 00J1acTh 417 3,78
Bamkoprocran
3 YensbHHCKas 06aCTb 6728 3,04 3 Pecry6maxa 382 3,46
Bamkoprocran
4 Upkytckas o0nacTb 6 599 2,98 4 Upkytckas obnacTp 358 3,25
5 JlenuHrpaackas 00JacTh 6456 2,92 5 JlenuHrpamckas o0JacTb 342 3,10
6 r. Mocksa 6 047 2,73 6 KpacHosipckuii kpaii 342 3,10
7 KpacHosipckwii kpaii 6017 2,72 7 HoBocubupckas obnacts 297 2,69
8 Kpacuomapckwuii kpaii 5905 2,67 8 Hiokeropockas 001acTb 275 2,49
9 CBepaiioBcKas 00J1acTh 5696 2,57 9 Yensounckas 001acTh 272 2,47
10 Camapckas 001acTs 5573 2,52 10 PocTtoBckas 0061acTh 256 2,32
11 Pecny6iinka Tarapcran 5400 2,44 11 Kpacromapckwuii kpaii 244 2,21
12 Hoocubupckas o06nmactsb 5301 2,40 12 TromeHcKkas 001acThb 233 2,11
13 IIpumopckuii kpait 5164 2,33 13 Ilepmckuii kpaii 232 2,10
14 KemepoBckast o0macTs - 4945 223 14 KemepoBckast o6macTs - 730 2,09
Ky3zbacc Ky3zbacc
15 Hwxeropozckast ob6mactb 4823 2,18 15 Camapckas o0s1actb 221 2,00
16 Aunrtaiickuil kpait 4587 2,07 16 Pecny6inka Tarapcran 214 1,94
17 PocroBckas o0macth 4329 1,96 17 CaparoBckas 061acTb 204 1,85
18 XabapoBckuil Kpaii 3998 1,81 18 XabapoBckuil Kpaii 200 1,81
19 CaparoBckas 00671acTb 3 864 1,75 Cpemuee no cybnexram 195,8
Ypaabcekoro ®O
20 Boponesxckas 00macTb 3819 1,73 19 TBepckas o0nacTb 191 1,73
21 Ilepmckuit kpait 3750 1,69 20 Bonrorpanckas odnacts 185 1,68
22 Bonrorpaznckas obnacts 3706 1,67 21 IIpumopckuii kpait 182 1,65
Cpennee o cydobekram
23 OpeHOyprckas 00JIacTh 3653 1,65 TpuBokckoro O 179.,5
Cpemnee no cybnexram | 5 o4, 4 22 Auraitckuit kpait 173 1,57
Ypaabsckoro PO
24 r. Cankr-IlerepOypr 3623 1,64 23 Kupogckas obnacts 173 1,57
25 TroMeHcKas 06macTs 34590 | 156 Cpemee no cybuektam |y, 5
Cudupckoro @O
Cpennee no cyoekram | 5 4, ¢ 2 BopoHeskckas 061acTh 168 | 1,52

Cudupckoro @O




Koa-Bo

Ilorn6J10

PeiiTunr Cyobexkt PO MOKapoB, I[(;m, PeiiTunr Cyobekt PO Jojei, I[?;lﬂ,
el. ° yeJl. ’
Cpeanee no cyobexkram
Tpupomkckoro GO 33972 25 OpeHOyprckast 00JI1acTb 161 1,46
26 OmMckast 00J1acTh 3130 1,41 26 OmMckast 00J1acTh 156 1,41
g7 | XammetMacHACKW aBT. | 300 | 38 | 97 r. Mockea 151 | 137
OKpyT - Orpa
Cpennee no cyobexkram YamypTrckas
Hentpaabuoro ®O 2898,7 28 PecniyOiinka 145 1,32
28 Bnagnmupckast o6macts 2 687 1,21 29 Ilenzenckas ob61acTb 142 1,29
Cpezu:ee 1o cyOnexram 25949 30 Brnanumupckas o0macTb 142 1,29
Poccuiickoii Penepanuu
29 TBepcKast 061acTh 2418 1,09 Cpemuee no cybnexram |40 4
LenTpansHoro ®O
Cpeanee no cyobexkram
10sxH0r0 PO 2282,1 31 Kypranckas obmacts 130 1,18
30 CraBponoiabCKui Kpait 2194 0,99 32 ApxaHresnbckas 001acTh 130 1,18
31 Kypranckas obmacts 2128 0,96 33 Bomnoroackas o6iacts 130 1,18
32 MBanosckas obaacTs 2126 0,96 Cpez[lfee 1o cyonexram 129.4
Poccuiickoii @egepanun
33 Ilenzenckas ob6aacThb 2075 0,94 34 Hosroponckas o6mactp 129 1,17
34 Kupogsckas obmacthb 2 057 0,93 35 TamboBcKast 001aCcTh 127 1,15
35 VIbSHOBCKas 06MaCTh 2046 0,92 36 Pecrryomixa Caxa 122 1,11
(SIkyTns)
36 Yamyprckas PecriyOnuka 2012 0,91 37 3abaiikabCKuil Kpai 121 1,10
37 3abalkanbCKui Kpai 2 006 0,91 38 PecryOnmka Bypsarus 121 1,10
Cpennee no cyobexram 19226 39 Uysarickas PecnyOmuka 119 1,08
Cesepo-3anagnoro @O - UyBammus
38 Tam0boBckast 0b1acTs 1918 0,87 40 r. Cankr-IletepOypr 118 1,07
39 Pecnybmaca Caxa 1 882 0,85 41 VIbSAHOBCKas 0611aCTb 114 1,03
(SIkyTus)
40 Jluneukast ob6nacth 1 807 0,82 42 Kanysxckast obnactb 112 1,02
Cpeanee no cyobexkram
41 Tynsckast obmacts 1 801 0,81 IOmnoro ®O 110,8
42 Amypckast 061acTh 1754 0,79 43 PsizaHckast obnmacth 110 1,00
Cpennee no cyobexkram
43 Bpsickast ob1acth 1736 0,78 Cepepo-3anasoro DO 101,1
Cpennee no cybnextam |, 534 o 44 Tymbekas 061aCTS 100 | 091
JlanbHeBoCcTOUHOTO DO
44 Benroposckas obmacts 1730 0,78 45 AcTpaxaHcKasi 00JIaCTbh 100 0,91
Cpennee o cydobekram
45 ApxaHrenbckast 0071acTh 1714 0,77 JlaJibHEeBOCTOYHOTO 86,9
D0
46 Pecny6nuka Kpeim 1714 0,77 46 Jluneuxast o6nacTh 86 0,78
47 Pecnybnmka Bypsarus 1702 0,77 47 Amypckast 061acTh 85 0,77
48 Mypwmatickas 06racT 1668 | 075 | 48 Xairrer-Marcuiickirit 82 | 074
aBT. OKpyT - FOrpa
49 Bomoroackas oomacts 1 664 0,75 49 Benroposckas obmactb 81 0,73




Koa-Bo

Ilorn6J10

PeiiTunr Cyobexkt PO MOKapoB, I[(;m, PeiiTunr Cyobekt PO Jojei, )j[(();m,
el ° Yell. °
so | dysamckas Pecnyomma- |y a0 | gy | 5 Crappomomscxaii kpaii 80 0,73
Yysamus
51 Ps3anckas o0sacTb 1519 0,69 51 Kypckas obmacth 80 0,73
52 SApocnaBckas 06macTb 1491 0,67 52 Pecrry6nnka Mopmosus 79 0,72
53 Kamy»xkckas o6mactb 1472 0,67 53 MBanoBckas 061acThb 78 0,71
54 AcTpaxaHckas 00J1acTh 1468 0,66 54 BpsiHckast 0b1acth 77 0,70
55 Kypcxkast o6nactb 1435 0,65 55 Pecny6nuka Kpeim 77 0,70
56 Tomckast obmacth 1422 0,64 56 Pecmry6mmka Komu 74 0,67
57 Hosroponckas o6mactp 1414 0,64 57 OprnoBckast 001acTh 72 0,65
58 Pecmy6nnka MoproBus 1362 0,62 58 Pecny6imka Kapenns 70 0,63
59 Pecny6nuka Jlarectan 1330 0,60 59 TIckoBckast 001acTh 69 0,63
60 Pecnyonnka Kapenus 1307 0,59 60 Spocnasckas 00nacTb 69 0,63
61 CMmoseHckas 001acThb 1305 0,59 61 Tomckas o6macTb 67 0,61
62 PecnyGimka Xakacus 1 226 0,55 62 CMmorneHckas 061acTsb 63 0,57
63 TIckoBckast 061acThb 1204 0,54 63 PecnyGnuka Xakacus 60 0,54
64 Pecny6nuka Komu 1149 0,52 64 Pecny6nuka Mapwuii D51 52 0,47
65 YeueHckas PecriyOnmka 1103 0,50 65 Kocrpomckas obiacTb 45 0,41
66 CaxanuHcKas 00J1acTh 1 088 0,49 66 CaxanuHcKas 00J1acTh 43 0,39
67 OptoBexas oGacTs 1051 | 047 67 #Amario-Henelui asr. 41 0,37
OKpYT
68 Pecrry6mnka Mapwmit On 1 006 0,45 68 Pecny6nuka Jlarectan 31 0,28
69 KocTpomckas obmacth 954 0,43 69 Kanmmmurpanckas 28 0,25
o0acTh
Cpennee no cydobexkram
CeBepo-KaBka3zckoro 899,3 70 Kamuarckuii kpait 27 0,24
PO
70 Kanuuurrpanckas 871 039 | 71 Espeiickan asT. obmacts | 25 0,23
o0nacTh
71 Kabapmuo-bankapexas 771 0,35 7 Pecrry6mmxa Tema 23 021
Pecrybmmka
. CpenHee 1o cyobexkram
72 Hmano-Heneuii apr. 739 0,33 CeBepo-KaBka3ckoro 20,4
OKpyT
PO
73 Pecrry6mnuka TriBa 569 0,26 73 MypmaHcKast 00JIacTh 20 0,18
74 Kamuarckwii kpait 514 0,23 74 Maraganckas 001acTh 20 0,18
75 PecniyOnuka Anpires 500 0,23 75 Pecny0Onnka Anrait 17 0,15
76 | Espeiickas ast. obmacts | 495 022 | 76 | Kebapmumo-banxapcias 16 0,15
PecryOiinka

77 PecriyOnuka Anrait 450 0,20 77 r. CeBacTormomnb 12 0,11
78 Pecny6mika Cesepras 435 0,20 78 Pecry6imika Apires 10 0,09

Ocetns - Ananus




Koa-Bo Toas Horu6.o Toas
PeiiTunr Cyobexkt PO MOKapoB, % ’ | Peittunr Cyobekt PO Jojei, % i
el ° YeJl. ’
79 Marananckas 00J1acTh 406 0,18 79 UyKOTCKHIA aBT. OKpYT 10 0,09
80 r. CeBacTomomns 367 0,17 80 Yeuenckas PecryOimka 6 0,05
81 Pecny6inka MaTymerns 283 0,13 81 Pecny6imka Uarymerns 5 0,05
82 Pecry6inka Kanmbixus 268 0,12 82 Pecnybmuxa Cenepras 4 0,04
Ocerus - AnaHus
83 Kapauaeso-Hepkeccias 179 0,08 83 Pecry6inka Kanubixus 2 0,02
PecrryOnnka
84 Heneukuii aBT. OKpyT 79 0,04 84 Heneukuii aBT. OKpyT 2 0,02
. KapauaeBo-Yepkecckas
85 UyKOTCKHI aBT. OKPYT 75 0,03 85 Pecry6mxa 1 0,01
Tabauna 2
Pacnpenesienue 3Ha4eHunil nokasaresjaed 00CTAHOBKHU C MOKapaMH,
npousomenmumu B Poccuiickoit @enepanun B mepuoa 2016-2021 roxos
B 3/1aHUAX, COOPYKCHUAX OﬁmeCTBeHHOFO Ha3HA4YCHUs,
HCTOYHUKOM BO3HMKHOBEHHSI KOTOPBIX SIBJISIJIOCH JJIEKTPOO0OpPYI0BaHUE,
no cyobexkram Poccuiickoii @egepanun
Koa-Bo Toas IMorudao Toas
PeiiTunr Cyo0bekT PO 10KAPOB, o > | PedATHHT Cyo0bekT P® Joe, o i
ef. ° qeJ. ’
1 r. MockBa 1 684 8,99 1 r. MockBa 12 14,12
2 MockoBckast 00J1acTh 896 4,78 2 MockoBckas 00J1acTh 10 11,76
3 r. Cankr-IlerepOypr 728 3,89 3 [Mpumopckwuit kpaii 7 8,24
4 Kpacnogapckuii kpait 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecny6nnka bamkoprocran 561 3,00 5 UpxyTckas ob6mactpb 5 5,88
6 Kpacuosipckuit kpait 545 2,91 6 Owmckast 065acTb 5 5,88
7 Hpkyrckas 00macTb 545 2,91 7 ActpaxaHckas 061acTh 4 4,71
8 Tiprnvopexei Kpait 520 2,78 8 Hmano-Hexeuxui asr. 3 3,53
OKpYT
9 YensOuHckas 001acTh 509 2,72 9 Pecniy6iinka TriBa 3 3,53
10 XabapoBckuii Kpaid 502 2,68 10 KpacHnosipckuii kpait 2 2,35
11 Hosocubupckas obmacts 442 2,36 11 YenssOunckas 001acTh 2 2,35
12 Camapckast 001acTh 399 2,13 12 HoBocubupckas 00macth 2 2,35
13 Pocrosckas 001acThb 367 1,96 13 Pocrosckas 001acTh 2 2,35
14 Pecny6nuka TaTapcran 343 1,83 14 CapatoBckast 00J1acTh 2 2,35
15 Xautei-Mancuickuii ar. 314 1,68 15 Hmxeroposckas 0671acTb 2 2,35
oKpyT - IOrpa
CpenHee 1o cyobekTam
16 CapartoBckas 00J1acTh 309 1,65 Cubmpcikoro ®O 1,8




Koia-Bo

Ilorno.10

PeiiTunr Cyobekt PO MOKAPOB, I[(();m, PeiiTunr Cyobekt PO Jojei, I[(();m,
efl. ’ yeJl. °
17 Omckas o6macTs 204 157 Cpennee no cy6nexram 16
IenTpaabnHoro ®O
18 Hiuskeropozickas 061acTs 292 1,56 16 Pecrryomixa 1 1,18
Bamkoprocran
19 Kemeposcxas obractr, - 291 1,55 17 XaGaposckuit kpaii 1 1,18
Ky3sbacc
20 Bonrorpanckas obnacte 283 1,51 18 Camapckast 00macTb 1 1,18
Cpennee no cyobektam
Cubnpcroro ®O 281,7 19 Bosnrorpasackas odnacte 1 1,18
21 AnTaiickuii kpait 270 1,44 20 AnTaiickuii Kpait 1 1,18
22 IIepmckuii xpaii 269 1,44 21 ITepmckuii xpait 1 1,18
Cpennee mo cydobexkTam 263.0 Cpennee mo cydobeKkTam 1.0
Ypaabckoro @O ’ Ypaabckoro @O i
23 Boponexckas 00macTb 260 1,39 22 Boponexckas o6macTb 1 1,18
Cpennee 1o cyobexkram 254.2 Cpennee 1o cyobexkTam 1.0
LenTpaibaoro ®O ’ IO:xHOrO ®O i
24 TrOMeHCKast 0671acTh 242 1,29 Cpennee "l;’ qum’e“a“ 1,0
25 Pecny6imka Kpemm 241 1,29 23 CaepamoBckasi 00J1acTbh 1 1,18
Cpennee nmo cyobekTam
TpuBo.skcroro GO 230,3 24 Amypckast 061acTh 1 1,18
26 Pecniyonuka Caxa (SkyTus) 228 1,22 25 Teepckas 0061acTh 1 1,18
Cpennee mo cydobekTam
IOmnoro ®O 222,6 26 Bosoroackas o6macte 1 1,18
Cpennee no cyobexram P@® 218,9 27 YibsHOBCKast 001acTb 1 1,18
27 CaepamnoBckast 00J1acTh 216 1,15 28 Benroponckas ob6mactb 1 1,18
28 Pecmry6Onuka Jlarectan 211 1,13 29 TamboBckas 001aCTh 1 1,18
29 CTaBpoOnOILCKUN Kpait 210 1,12 30 Ps3anckas obnacth 1 1,18
30 OpenbOyprckas 00J1acThb 207 1,11 31 Pecnyonuka Komu 1 1,18
31 3abaiikanbCcKuil Kpan 190 1,01 32 Koctpomckas obmactb 1 1,18
Cpeuitee 1o cyGberram 186,4 33 r. Ceactorons 1 1,18
JlanbHeBocTOUHOTO PO
32 ApxaHrenbckas 001acTh 185 0,99 34 Pecny6nmka Marymerns 1 1,18
. Cpennee nmo cydobekTam
33 SAmano-Henenkuii aBT. OKpyr 182 0,97 JaabHeBocTounoro ®O 0,8
34 Tomckas 061acTh 180 0,96 Cpennee no cyonexram 0,6
Cesepo-3anagnoro ®0O
Cpennee o cyobexkram
35 JlernHTpaackas 00IacTh 177 0,95 TpuBokckoro GO 0,6
CpenHee 1o cyobekram
36 Amypckast 005acTb 171 0,91 CeBepo-KaBka3ckoro 0,1
D0
Cpennee mo cydobexkTam o .
Cepepo-3anainoro O 165,0 35 Kpacromapckuii kpait 0 0
37 AcTtpaxaHckas 001acTb 159 0,85 36 Pecry6nuka TaTtapcran 0 0
38 Trepekas o6nacTs 154 0,82 37 | Xaume-Mancuiickuii ar. 0 0

oKpyT - Orpa




10

Koia-Bo

Ilorno.10

PeiiTunr Cyobekt PO MOKAPOB, I[(();m, PeiiTunr Cyobekt PO Jojei, I[(();m,
efl. ’ yeJl. °
Kemeposckas o06macTp -
39 Pecrry6nuka Bypsitis 154 0,82 38 Kys6acc 0 0
40 Kuposckas obnacts 153 0,82 39 TromeHckas o0sacTh 0 0
41 Yamyprckas PecryOmmka 152 0,81 40 Pecny6imka Kpeim 0 0
42 Bounorockas o01acth 147 0,79 41 Pecrty6mixa Caxa 0 0
(Axytus)
43 Bnagumupckas 001acTb 147 0,79 42 Pecny0nuka Jlarecran 0 0
44 SIpocnaBckasi 00JacTh 147 0,79 43 CTaBponoabCKui Kpait 0 0
45 MypmaHnckas 001acTh 146 0,78 44 OpenOyprckas 00J1acTb 0 0
46 Bpsiackas obnacTb 139 0,74 45 3abaikanbCKui Kpan 0 0
47 YapstHOBCKas 0671acTh 138 0,74 46 ApxaHrenbckas 00J1acTh 0 0
48 Ilensenckast 00JacThb 135 0,72 47 Tomckas 00acTh 0 0
49 Benropoackas obnactb 134 0,72 48 Jlenunrpasckas o0nactb 0 0
50 Yeuenckast PecrryOmnunka 127 0,68 49 Kuposckas o6macte 0 0
51 CaxanmuHcKkas 001acTh 124 0,66 50 PecniyOnmka Bypsitust 0 0
52 TamboBckas obmacts 124 0,66 51 Y amyprckas PecryOmmka 0 0
53 Ps3anckas obnacth 118 0,63 52 Bnagumupckas 001acTh 0 0
54 Hysamcras PecrtyGmuica - 116 0,62 53 MypMaHcKas 061acTh 0 0
Yysammus
55 Tynbckas o01acTb 115 0,61 54 Spocnasckas o61acTb 0 0
56 Kypranckas obmnacts 114 0,61 55 Bpstackas obiacTs 0 0
Cpennee 1o cybnexram 1094 56 Ilensenckas 001acTh 0 0
Cesepo-KaBkazckoro @O
57 Pecny6muka Kapenns 107 0,57 57 Yeuenckas Pecrybmika 0 0
58 Pecny6iinka Xakacus 105 0,56 58 CaxanuHckas 001acTh 0 0
59 Jlunenkas 061acTh 103 0,55 s9 | ‘lysamckas Pecnybimia - 0 0
Yysarmus
60 Pecny6nuka Komu 101 0,54 60 Tynbckas obnacTb 0 0
61 OpioBckast 00s1acTh 98 0,52 61 Kypranckas o0macts 0 0
62 Pecny6inka TriBa 97 0,52 62 Pecrry6muka Kapemnms 0 0
63 CmMmorneHckast 00acTb 96 0,51 63 Pecny6iinka Xakacus 0 0
64 Kabapmuno-Bankapcxad 96 0,51 64 JIumenikas obnacts 0 0
PecrryOnuka
65 HBanoBckas 001acTh 96 0,51 65 OpJioBckast 001acTh 0 0
66 Koctpomckas obmacth 96 0,51 66 CmMoreHckast 001acTb 0 0
67 Kypekas 061acts 94 0,50 67 KabapuHo-baikapekas 0 0
PecnyOnuka
68 Kanmmaunrpaackas o0mactsb 92 0,49 68 HBanoBckas o6nacts 0 0
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Koua-Bo Toas IHoruodmno Toas
PeiiTunr Cyobekt PO MOKAPOB, o > | PeiiTuHr Cyobekt PO Jojei, o i

efl. ’ yeJl. °

69 Pecrryomixa Cesepras 80 0,43 69 Kypexas o6nacTs 0 0
Ocetust - Ananust
70 Pecry6uxa Mapwit 31 76 0.41 70 Kamunurpanckas 0 0
o0uacTp
71 Kanyskekas o61acts 75 0,40 71 Pecnybmuia Cesepras 0 0
Ocetus - AnaHus
72 Pecny6mmka MopaoBust 74 0,40 72 PecnyGimka Mapwmit On 0 0
73 r. CeBacrormoib 66 0,35 73 Kamyxckas obmacts 0 0
74 Hosroponackas obmacts 62 0,33 74 Pecny6nuka MopnoBust 0 0
75 Kamuarckuit xpait 58 0,31 75 Hogroposckast o6nactb 0 0
76 IIckoBckas obmacTh 54 0,29 76 Kamuarckuii kpait 0 0
77 PecnyOnmka Anrait 48 0,26 77 IIckoBckas obmactb 0 0
78 PecnyOnmuka Anpirest 44 0,23 78 PecrryOnuka Anrait 0 0
79 Maraznasckast 00J1acTb 44 0,23 79 PecniyOnuka Anpires 0 0
80 EBpeiickas aBT. 00nacThb 41 0,22 80 Marananckast 061acTh 0 0
81 Pecnybnmka Vnrymerns 31 0,17 81 EBpeiickas aBT. 001acTb 0 0
82 Pecny6mka KanMbikus 22 0,12 82 Pecny6imka KanMbikus
83 UyKOTCKHIA aBT. OKPYT 18 0,10 83 UyKOTCKHIA aBT. OKPYT 0 0
84 Heneuxuii aBT. okpyT 16 0,09 84 Heneuxuii aBT. okpyT 0 0
85 KapauaeBo-Yepkecckas 1 0.06 85 KapauaeBo-Yepkecckas 0 0
PecrryOnuka PecrryOnuka

C Y4€TOM HMHTCHCHUBHOI'O POCTa SHCProBOOPYKCHHOCTHU HACCIICHUS, JKWUIILIX M

O6Il[€CTBeHHBIX 3}IaHI/II\/'I, TCHACHONUA II0 KOJHUYCCTBY «OJICKTPOTCXHHUUYCCKUX)

M0KapoB, OYEBHUIHO, COXPAHUTCS TIPU CYIIECTBYIOIIEM IOJOKECHUU TOXKAPHOM
PO HUIAKTUKHN AIEKTPOYCTAaHOBOK.
B Hacrosiiiiee BpeMsi CIOKMIIACh CHUTYaIMsi, KOT/Ia 3JIEKTPOOOOPYIOBAHHE TIO

OO0JIbIIeH YacTh HUKEM HE 00CITYy)KMBAETCS U HE KOHTPOJIMPYETCS C TOUKH 3PEHUS €ro

MOXKapHOW  TpOoQWIAKTHKU. ONEKTPUKH Ha  OOBEKTaX  3aHUMAIOTCA  €ro

00CITy’)KMBaHUEM WJIM PEMOHTOM, KOTJa YTO-TO BBIXOAMUT U3 CTpos. B 3Toil cBs3WM,
OJHUM W3 OCHOBHBIX BOIIPOCOB SIBJISICTCSI OpPraHU3alUsl CUCTEMATHYECKOU
PO UIAKTUKY MOKAPOB OT JIEKTPOOOOPYIOBAHUS KUJIBIX U OOIIECTBEHHBIX 31aHUM
C IPUMEHCHUEM TEXHUYECKUX CPEJCTB.

B cooTtBerctBuu co cratbeil 4 TexHnuecKkoro periaMenTa TaMOXEHHOIro cor3a
(TP TC 004/2011),

HU3KOBOJIbTHOE O0OpY/JOBAaHHE JOJIKHO OBITH pa3pabOTaHO M HM3TOTOBJICHO TaKUM

«O 0e30macHOCTH  HU3KOBOJBTHOTO  O0OpYAOBAHMS
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00pa3oM, 4TOOBI MPU IPUMEHEHUH €T0 10 Ha3HAYEHUIO U BBHIITOJIHCHUH TPeOOBaHUH K
MOHTQXYy, DKCIUTyaTallluu (MCTIOJIP30BAHMUIO), XPaHEHMUIO, MIEPEBO3KE
(TpaHCTIOPTUPOBAHUIO) M TEXHUYECKOMY OOCIY)XMBAaHUIO 3TO 000pYyIOBaHUE
o0ecreunBaio: OTCYTCTBHE HEIOMyCTUMOTO PHCKAa BO3HUKHOBEHHS TOBBIMICHHBIX
TEMIIepaTyp, IyTOBBIX pPa3psfoB WM H3JIyYEHUH, KOTOpbIE MOTYT MPHUBECTH K
MOSIBJICHUIO OTACHOCTEH, OTCYTCTBHE HEIONMYCTHUMOTO pPHCKAa TIPH TMeperpy3Kax,
aBapUNHBIX PEKUMAX M OTKa3aX, BHI3BIBAEMBIX BIMSHMEM BHEIIHUX M BHYTPECHHUX
BO3JACHCTBYIOMMUX (akTopoB. Takxke B JaHHOM CTaTbe OMNPEAEICHO, 4YTO
HU3KOBOJIbTHOE 00OpYJI0BAaHHE JOJKHO OBITH pa3pabOTaHO U M3TOTOBJICHO TaKUM
o0pa3oMm, 4TOOBI OHO HE€ SBISJIOCH HCTOYHUKOM BO3HUKHOBEHHUS IOXkKapa B
HOPMAJTbHBIX U aBAPUHHBIX YCIOBUIX PaOOTHI.

B OoapmmHCTBE ciydaeB, TIOCIE€ MOHTa)a, OJJICKTPOOOOPYyIOBaHHE HE
nmojBepraeTcs  NPOQUIAKTHYECKUM  OCMOTpaM, TEXHHYECKOMY  KOHTPOJIIO,
00CITY’)KMBaHUI0O W PEMOHTHO-TIPEAYNPEIUTENbHBIM MeponpuatusiM. OIHAKO Co
BPEMEHEM C HUM IPOUCXOMST OTPUIIATEIHHBIC M3MEHEHUS. YXYAIMICHUE COCTOSHUS
DJIEKTPOOOOPYIOBAaHUS  MNPUBOJUT K  HEPAIMOHAILHOMY  HCIOJIb30BAHUIO
ANEKTPUYECKOW SHEPTHH W TOBBIIICHUIO YPOBHS IMOXKApHOW OMACHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CHCTEMaTU3UPOBAHHOTO HAOIIOACHUSI.

B cootBerctBUM ¢ DenepanbHbIM 3aKoHOM OT 21 nekadps 1994 r. Ne 69-03 «O
MOKapHO# 6€30macHOCTHY, TPO(PHUIIAKTHKA ITOKAPOB — COBOKYITHOCTH ITPEBEHTUBHBIX
Mep, HaIpaBJICHHBIX Ha MCKIIOYCHHUE BO3MOXXHOCTH BO3HUKHOBEHHUS IIOKApPOB H
OTpaHUYCHHUE UX MTOCIIEICTBHMA.

[Tox cucremoii npodUIAKTUKN TOKAPHOM OMACHOCTU 3JIEKTPOOOOPYAOBAHMS
KUIBIX U OOIECTBEHHBIX 3[aHUN TMOHUMAIOTCS PETYJSPHBIC, BBITOIHSAEMBIE TIO
3aIaHHON TPOTrpaMMe HAOIIOJCHUS 3a IKCILTyaTHPYEMBIM 3JIEKTPOOOOPYAOBAHHEM,
MO3BOJISIONTNE OMPENLISITh €ro (aKTHUECKOe COCTOSHHE, MPOUCXOJSINNE B HEM
IIPOIIECCHl M TPOTHO3WPOBATh M3MEHEHWE COCTOSHHUS TIOJ BIUSHUEM pPa3THMYHBIX
dakropoB. Takume HaOmrOJAEHUST HEOOXOAMMBI, B TIEPBYIO oOuepelb, A
AIEKTPOOOOPYT0BAHHUS OOBEKTOB C MACCOBBIM IIPEOBIBAHUEM JIFOJICH.

[ToskapHast 6e30MacHOCTh, OOBEKTOB PA3IMYHOTO HA3HAYCHUS B 3HAYUTEIHHOU
CTENICHU OIPEACIACTCS COCTOSHHEM OJKCILUTyaTHPYEMOTO 3JIEKTPOOOOPYIOBaHUS H

AJIEKTPOYCTAHOBOK.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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OCHOBHBIM  HampaBjieHHUEM B  OOECIEYEHUU TMOXKApHOW Oe30macHOCTH
AKCIUTYyaTUPYEMOr0 3JIEKTPOOOOPYNOBAaHUS SIBJISETCA MaKCUMaJIbHO BO3MOYKHOE
CHWKEHHUE BEPOSITHOCTH BO3HUKHOBEHHUS I10XkKapa OT IEKTPOYCTAHOBOK B LIEJIOM U OT
OTJIETBHBIX ANEKTPUUECKUX U3ACIIUN.

Tam, rae ecTb KOHTAKTHBIE COCIMHEHHUS B AJEKTPOCETAX, MPOLECC OKUCICHHUS
METAJNIMYECKUX TOBEPXHOCTEH DJIEKTPOKOHTAKTOB U  MOSBIEHUS Je(PEKTOB
HEIpepbIBEH. be3 0CTaTOYHOM TEXHUYECKOM OCHAIEHHOCTH M IMOATOTOBJIIEHHOIO
nepcoHasia B OOJIBIIMHCTBE CIIy4aeB HEHCIPABHOCTH BJIEKTPOOOOPYIOBAHMSI MOMKHO
OOHAPYXHUTh TOJBKO MO XapaKTEPHOMY 3amaxy WM OOYIJIEHHOW 3JIEKTPOU3OISIIHH,
YTO XapaKTEPHO ISl aBapUIHBIX 1€PEKTOB YK€ Ha M0KapOONacHOU CTauu.

Bo3HukHOBeHUE 1€PEKTOB 3JEKTPUUECKUX LIETIEH U 3JIEKTPOOOOPYAOBAHUS — 3TO
€CTECTBEHHBIN MpoIecc, K KOTOPOMY HEOOXOAMMO OBITb TOTOBBIMH M KOTOPOE
HEO0OXO0IMMO TIPEAYIIPEKAATH 3a0J1arOBPEMEHHO.

B nHacrosiee BpeMsi NOSIBUIMCh HOBbIE TEXHHUYECKHE CPEICTBA, MO3BOJISIOINE
BBIBECTH MNPO(QUIAKTUKY TMOXAPOB OT D3JIEKTPOOOOPYJOBaHUS B JKWJIBIX H
OOIIECTBEHHBIX 3aHUSX HA HOBBIN YPOBEHb.

K oOcnyxuBaHUIO 3JEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaJIM(ULMPOBAHHBIE
CIICIMAINCTBI, HMMEIOIIME Tpynmy 1o 23jekTpode3onacHocty He Huxke I,
NOJTBEPKIECHHYIO COOTBETCTBYIOIIHUM YOCTOBEPEHUEM.

OOcnenoBaHuE AIIEKTPOYCTAHOBOK JIOJDKHO IMPOU3BOAUTHCS COBMECTHO C
KBTU(PUIIUPOBAHHBIM EPCOHATIOM AIEKTPOTEXHUYECKOTO X035IUCTBA,

OTBCTCTBCHHBLIM 3a O6CJIy}KI/IBaHI/I€ 3JICKTpOO60py,IIOBaHI/UI 3JaHu.
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1. O0sacTh NpUMEeHeHust

Hacrosimue Metoanueckie peKOMEHIAIUU OMPEACIIIOT 001IKe TOT0KEHUS TI0
OopraHu3anui TPO(PUIAKTUKYA TOXKAPOB OT JJIEKTPOOOOPYIOBAHUS B JKUJIBIX H
0OI1IECTBEHHBIX 3JJaHUSIX C MPUMEHEHUEM TEXHUUECKUX CPEJICTB.

Hacrosiue METOJIUYECKHUE peKOMeHAaIuu npeHa3HAYCHBI TUTSt
UCIIOJIHUTENLHBIX OpraHoB cyObekToB Poccuiickoit denepaiyiv, opraHOB MECTHOTO
caMOYTIpaBJIEHUs, OpPTaHU3aIUi [0 pean3aluu MMOJTHOMOYHI B 00JIaCTH TOXKapHOM
0e30macHOCTH, a TaK’Ke COOCTBEHHUKOB (apEHIaTOPOB) KUJIBIX JTOMOB (KBapTHUD).

OCHOBHBIMM 3a/lauaMU HCHOJHUTENIbHBIX OpraHoB cyObekToB Poccuiickoii
depnepaluu, OpraHoB MECTHOTO CAaMOYIIPABJICHUS, OpTaHU3aINi, 110 MPO(UIaKTUKE
MOKapPOB B KUIIbE, SIBISIOTCA O0yUYeHHE HACEJIICHHUsI MepaM MOKapHOH 0€30MacHOCTH,
OCHOBaM M0Xap0o0e30MacHOro MOBEJEHUs, a TaKKe MHPOPMUPOBAHUE HACEIECHUS O
Mepax MoKapHOH 0€30TacHOCTH.

Hacrosmue MeTrogudyeckue pPEKOMEHAAIMU  MOTYT  OBITh  MPUMEHEHBI
COOCTBEHHHMKAaMH JIOMOB (KBapTHUp) W apeHJaTOpaMu MOMENIEHUM IJis MPOBEICHUS
CaMOCTOSATENIbHOM TEPBUYHONW OIEHKH COCTOSHUSI TOXKapHOM 0e30macHOCTH
IKCILTyaTHPYEMOTO JIEKTPOOOOPYIOBAHUS.

B Hactosiimnx MeTtoguyeckux peKOMEHAAIUSAX MO0/l TEXHUYECKUMU CPEeACTBAMHU
NpoPUIAKTUKUA TOXKAPOB MOHUMAIOTCS amnmapaThl 3allUThl AJIEKTPUUYECKUX IIEeTeH,
TeIJIOBU3MOHHAS IUarHOCTHKA, TEPMOUHAUKATOPHI U TEPMOCUCTEMBI.

Hacrosmue meTtoanueckue peKOMEHJALUWU HE SBIAIOTCA PYKOBOJICTBOM IIO
MPOEKTUPOBAHUIO IJIEKTPOYCTAHOBOK 3[JaHUI M MOHTAXYy almaparoB 3JIEKTPUUECKOMN
3aIUThI U IPYTUX TEXHUYECKUX CPEJICTB.

[IpoekTrpoBaHNE U MOHTAX AIEKTPOYCTAHOBOK 3/JaHUM JOJIKEH MPOBOJIUTHCS B
COOTBETCTBHHM C JICUCTBYIOIMMH HOPMATUBHBIMU JIOKYMEHTaMHU.

Hacrosmue wmeTonuueckue peKOMEHIAUMU HE SBISIOTCS HOPMATHUBHBIM

JIOKYMEHTOM.
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2. OCHOBHBIE YJIEKTPOTEXHHMYECKHE NPUYUHBI I10KAPOB
OT 3JIEKTPOOOOPYAOBAHMS

[ToxxapHasi ©e30MacHOCTh OOBEKTOB Pa3IMYHOIO HA3HAYEHHS, B TOM YHUCIIE
KWIbBIX M OOIIECTBEHHBIX 3JaHUA B 3HAYUTEIBHOM CTENEHU OIpelesieTcs
COCTOSIHHEM 3KCIUTYyaTUPYEMOI0 3JEKTPOOOOPYAOBAHMS U SJIEKTPOYCTAHOBOK.

3HaHWE TEXHUYECKUX MPUYMH TOXKAPOB OT 3JEKTPOYCTAaHOBOK IIO3BOJISIET
OpraHu3oBaTh YQPEKTUBHYIO CUCTEMY MOKAPHO-TPOOUIAKTUUECKIX MEPOTIPUSITHH.

K mpuurHaMm noxapoB JIEKTPOTEXHUYECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMBIKAHHE;

- Ieperpy3Ka JIEKTPUUECKUX LEIeN;

- 00JIbIIIOE IEPEXOAHOE CONPOTUBIICHUE;

- ICKpPEHHUE;

- DJIEKTpUYECKas Ayra;

- IIEpEHAIPSKEHUE JIIEKTPUUECKON CETH.

Kpome Toro, HeoOX0IMMO YUYUTBIBaTh, UYTO MEPEHANPSIKEHUE DIEKTPUUECKON
ceTH, O0JbIIIOE IEPEXOAHOE COMPOTUBIIEHUE U MEPErpy3Ka UENU MOKET MPUBECTU K
KOPOTKOMY 3aMBIKaHHIO, BO3HUKHOBEHHUIO JJEKTPUYECKON Jyrd, U HA00O0pOT,
KOPOTKOE 3aMbIKAHHE MOXET MPHUBECTH K NEPErpy3Ke 3NIEKTPUUYECKOM CeTH, K
UCKPEHHIO, 00pa30BaHUIO AIEKTPUUYECKOM TyTH, K MEPEXO0y IIECKTPHUUECKOIro TOKa Ha
METAJTUYECKHE 3a3€MJICHHbBIE KOHCTPYKIIMU U T.1. [3].

To ecTh, OJHM aBapHilHbIE PEXKHUMBI, MOTYT MEPEXOAUTH B JIpyrue Oosee

OITaCHBIC OTHOCHUTCIIbHO BO3MOKXHOCTH BO3ZHHUKHOBCHUA IIOXKAPOB.

Kopomkoe 3amvikanue

Cpean TOpUYMH MOXApOB  BJIEKTPOTEXHUYECKOTO XapakTepa KOPOTKOE
3aMbIKaHHUE SBIISIETCSI CAaMbIM PACIIPOCTPAHEHHBIM, XOTSI HEPEJKO OHO MOXKET OBbITh U
CJIeICTBHEM KaKOW-TMOO0 Apyroi aBapuiHON CUTYAlMH B SJIEKTPUYECKOMN LETH.

KopoTkoe 3amplkaHuE B DJIEKTPUYECKUX LEMAX MOXKET BO3HUKHYTh B
pe3ysbTaTe 3aMblKaHHUA MEXIy ()a30BbIM U HYJIEBBIM MPOBOJHUKAMHU, 3aMBIKAHMS
¢ha30BOTr0 MPOBOTHUKA HA «3eMITEO» [3].

NHbpIMM  cllOBaMHM, KOPOTKOE 3aMBIKAHME BO3HHMKAET IIPU COCIWHEHUH
3JEKTPUYECKUX TIPOBOJIOB C HAPYILIEHHOW M30JISIHUEN, COTPUKOCHOBEHUH MTPOBOOB C

MCTAJUNIMYCCKUMH  3a3CMJICHHBIMH  KOHCTPYKIOHWAMUA SHaHHﬁ H COOPYKCHHU,
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MOMNAIAHUM Ha OrOJICHHBIE IPOBOJA IMOCTOPOHHUX METAIMYECKUX MPEAMETOB,
npoboe OOyrJeHHOW WM HapyUIEHHOW M30JISIIMM  TPOBOJOB W JIPYTUX
AJIIEKTPOYCTAHOBOYHBIX U3JICIIUM.

[Ipn KOPOTKOM 3aMBIKAHMM MTHOBEHHO MHOTOKPATHO YBEJIMYMBAETCS CUJIA TOKA
B LIENH, MPOUCXOJHUT 3HAYUTEIBHOE BBIJCICHHE TEIUla, 3HAYUTEIBHO BO3PACTACT
TeMIeparypa TOKOIMPOBOIAIIMX WJI, YTO MPUBOJMUT K PACIUIABICHUIO H30JISIIUU
ANEKTPUYECKUX IMPOBOJIOB M Kabeieil W e€ MOCieayIoleMy BOCIUIAMEHEHHUIO.
KopoTtkoe 3ambikaHue, Kak HPaBWIIO, COMPOBOXKAAETCS XJIONKOM, PACIUIABICHUEM
MeTajijla MPOBOJAHUKOB M BBIOPOCOM PACKAJEHHBIX YaCTHUI[ W3 30HBI KOPOTKOTO
3aMBIKaHUs C MOCJIEAYIOIINM BOCIUIAMEHEHUEM OKPYKAOIIUX TPEAMETOB.

Haubonee pacnpocTpaHeHHbIE NPUYMHBI, MO KOTOPHIM MOXET MPOU30UTH
KOPOTKOE 3aMbIKaHHE B KBapTHUPE, IOME, OOIIECTBEHHBIX 3AaHUSIX — 3TO MOBPEXKICHNUE
y3oisinuu. 11oBpexieHne n30s1uu Jaie BCero NpOUCXOIUT B MecTax, I/ie IPOBO/Ia
neperudarorcs. Takke K MOBPEKACHUIO U30JISIIUU MOKET MTPUBECTH TIEPEKPYUNBAHNE
MpPOBOJIOB, Cru0aHWE MPOBOJOB IMOJ OCTPHIM YIJIOM, IOBPEKICHUE H3OJIALNN
IIPOBOJIOB MPU MPOBEICHUM PEMOHTHBIX padoT [4]. M3onsdmuio MOryT MOBPEIUTH
I'PBI3YHbl WM JOMAIIHUE >KUBOTHBIE. Ellle oaHa mMpUYMHA KOPOTKUX 3aMbIKAHUN —
IIEPETPEB U, KAK CIIEICTBUE, PA3PYLICHUE U3OJISLINH.

HNcTtounnkaMu 3aXUTraHdusT TPU KOPOTKHUX 3aMBIKAHUSAX MOTYT SBJISTHCS
packajieHHbIe (TOPSIIIIE) YACTUIIB U KAIIM METaJlJIa IPU PACIUIABICHUN B aBApUITHBIX

peX)UMax KUJ TPOBOJIOB (Kabeseil) win nMpu pa3pyluieHun dIEeKTPOIpruOopoB.

Ilepezpy3ka rnekmpuueckux cemei

CoBpeMEeHHbBIE KBapTHpPbl W JIOMa HACBIIIEHbl MHOYKECTBOM 3JIEKTPUUYECKUX
npuOopoB. YacToll NpUYMHON BO3HUKHOBEHHS II0XKAPOB SBISETCA NEperpys3ka
BJIEKTPOCETEN.

[Teperpy3koii Ha3bIBAETCS TAKOE SIBJIEHUE, IIPU KOTOPOM B 3JIEKTPUUECKOMN CETH
BO3HHUKAIOT TOKOBBIEC HArPY3KH, MPEBBILIAOLINE JUIUTEIBHO JTO0IIYCTUMBIE.

HawnlGornee gacToli mpruanHOMN, BRI3BIBAIOIIEH TIEPETPY3KY IIEKTPUUECKUX TeTIeH
B KWJIBIX U OOLIECTBEHHBIX 3aHUSX, ABJISIETCS BKIFOUEHHUE B SJIEKTPUUYECKYIO CETh HE
IPEIYyCMOTPEHHBIX PAacCYeTOM MOIIHBIX IOTpPEOUTENENd DIIEKTPOIHEPTUU WM
BKJIIOUEHHE B OJHY PO3ETKY HECKOJIBKO OBITOBBIX MPUOOPOB OOJBIION MOITHOCTH

OJIHOBPEMEHHO.
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B pesynbrare mneperpy3kud IMpoBOJia HArpeBalOTCs, BbIAENsAETCA OO0NbIIOE
KOJIMYECTBO TEIIa, MOTYT IUIABUTHCS KUl TPOBOJIOB — ATO MOXKET CTaTh MPUUMHOMN

KOPOTKOT'O 3aMbIKaHHUs, BOSHUKAIOT UCKPBI U KaK CIIECTBUE moxap [5].

bonvwoe nepexoonoe conpomueénenue (n10xoi KOLmMaxm)

bonblioe mnepexogHOe COMPOTHUBIEHHME — OTO CONPOTHBICHHE Yy4dacTKa
AIEKTPUIECKOM IIETTH B MECTE COSAMHECHUS OTICIBHBIX JIEMEHTOB (MECTa COSMHCHHUS
IIPOBOJIOB, TOJICOCIMHEHUSI UX K DIIEKTPONPUEMHUKAM, KOHTAKTHBIM SJIE€MEHTaM U
T.I.) B KOTOPBIX, MPU HETMPABUIHLHOM HX HCTIOJHEHHH, COIPOTHUBICHHUE BHIIIEC IO
CPaBHEHHUIO C COMPOTUBICHUEM JIEKTPUUECKON LEMH J0 3TUX YYaCTKOB M MOCJEe HUX
[3].

Haubonee yacto 60blne nepexoJHble CONPOTUBICHUSI BO3HUKAIOT B MECTax
COEIMHEHMS IPOBOJIOB MEXly COOOM, KOT1a BMECTO MalKH, CBAPKHU, OTIPECCOBKHU WIIN
3KUMOB TI0JT OOJITBI MIPUMEHSIOTCS CKPYTKU MPOBOAOB (OCOOEHHO OMacHa CKpyTKa
IIPOBOJIOB C ATFOMUHUEBBIMU U METHBIMU JKUJIAMH ), B MECTaX MOJIKJIFOUEHUS TPOBOIOB
K ammapaTam 0e3 CIHEeMUalbHBIX 3aXHUMOB M HAKOHEYHUKOB, B BBIKIIOYATENSX,
IITETICENbHBIX pa3beMax (po3eTKax, BWJIKaX) Ha KOHTAKTHBIX JJIEMEHTaxX Ipu
CHIDKEHUHU TPUIIATAEMBbIX JUIS BKIIIOYEHUS YCUJIMH, HEAOBKIIIOUEHUS, MTOATOPAHUS U
T.I., B MECTaX KOHTAKTOB, BBIMOJHEHHBIX C MOMOIIbIO PE3bOOBBIX COEIMHEHUN B
AJIEKTPOOOOPYI0BAaHUHU, B KOTOPOM B IIPOLECCE pabdOThl IMPOMU3O0LLIO OCIa0IeHHE
KOHTAKTa.

HenocpeacTBEHHBIM HCTOYHUKOM 3aKUTAHHUS B STOM CIlydae MOTYT OBITh:
AIIEMEHTHl JJIEKTPOYCTAHOBOK, HArpeThle 10 BBICOKOW TeMIIEpaTypbl TEILJIOM,
BBIICJICHHBIM ~ 3JIEKTPUYECKUM TOKOM B  MecTe€  OOJIBLIOrO0  MEPeXOHOro
CONPOTUBIICHUS; AJIEKTPUYECKUE MCKPbl WJIM YacTHIbl pAcCIUIaBICHHOIO U
HAaKaJeHHOI'0 METAJlIa, BO3HUKAIOIINE B MECTE «IIJIOXOT0» 3JIEKTPUUECKOI0 KOHTAKTA.

Kpome Toro, 601b110€ MEPEXOJHOE CONMPOTUBICHUE MOKET ObITh MPUYMHON

BO3HUKHOBCHHA KOPOTKOI'O 3aMbIKaHMA.

Hckpenue (0yzo60it npoooit)

Hckpenne (myroBoii mpoOoi) B IJIEKTPOYCTAaHOBKAX — OTO BechbMa
pactpocTpaHEHHOE SBJICHUE U MPOUCXOIUT KaK MPU HOPMAJIBHON paboTe OTIACIBHBIX
NOTPEOUTENICH DIEKTPUYECKOW DHEPruu, dYalle BCEro MPUOOPOB  HMMEIOIIUX
KOJUICKTOPHBIN AIEKTPOABUTATEh MTPU HEINIOTHOM NPHJICTAaHUU K HUM IIETOK, TaK H

B AaBApUKHOM pEXHME paldOThl 3JIEKTPONPUOOPOB, B MECTaX HEKAYECTBEHHOIO
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MPUCOEANUHEHUS] TPOBOJAOB K TMOTPEOUTENIAM DJIEKTPUUECKON DHEPruu, MpHu
CONPUKOCHOBEHUM OT/ACJIBHBIX YYacCTKOB MPOBOJIOB MEXAy COO0OM WM C
3a3€MJICHHBIMU KOHCTPYKIMSIMU U T. 1. [3].

I[Ipy wWCKpeHHH TPOHUCXOAUT OOpa30BaHHE HCTOYHUKOB  3a)KHTaHMS,
00J1aTafoIIMX YHEPIUEH M TeMIepaTypoi TOCTaTOYHBIX ISl BOCTUIAMEHEHUS] MHOTHX
rOpPIOYMX BEIIECTB U MaTepUAJIOB.

HckpoBoil paspsii MOKET 00pa3oBBIBATHCA MPHU U3JIOME >KWIIBI KaOeysl u3-3a
YCTaJOCTH METalljla, pa3pbiBa MPOBOJHUKA MPU UYPE3MEPHOM PACTSHKCHUHU Kabes,
00 TPU MOBPEXKACHUU KUIIbI MOCTOPOHHUM TpeAMeToM. B moBpexaéHHON xKuie
BO3HHUKAET Majbli 3a30p, MpOOMBaeMblid pabO4YMM HANpPSIKEHUEM, MO3TOMY TOK IO
TaKOMy KaOeaio MpOoJ0JDKAaeT MpoTeKaTh, W OCTaércs OJNM30K K HOMHHAJIBLHOMY
3Ha4YeHUI0. B 3a30pe BO3HHMKAET JyroBOM pa3psijl, COMPOBOKIAIOIINIICI HHTECHCUBHBIM
BBIJICJICHUEM TEILIa, YTO MPUBOJIUT K JalIbHEHIIIEMY pa3pyLISHUIO U30JISIUK KaOems U

€ro BO3ropaHuro.

Anexmpuueckasn oyza

DnexTpuueckas ayra oopasyercss B pe3yJibTaTe YCTOWYUBOTO JIEKTPUUECKOIO
paspsiia MEXJy BYMS METAUIMYECKUMH 3JEMEHTAMH SJIEKTPHUUYECKON YCTaHOBKH,
MMEIOIIMMU PAa3HbIE MOTEHIMAIBL. B 3JIEKTpUYECKON Ayre NpOUCXOAUT NUHTECHCUBHAS
MOHM3aLMs ra30BOr0 MPOMEXKYTKa, IUIaBJIeHHE W ropeHue Meramia. Kpome Toro,
IPOUCXOJUT MHTEHCUBHOE pa3OpbI3TMBAaHUE pACIUIaBICHHBIX YacTUI[ MeTajlia,
UMEIOIIMX OOJIBIION 3amac TEIUIOBOM AHEPruu, KOTOpbIE Monajas Ha TOprOYHe
Matepualbl, MOTYT 3aXeub HX. OJJEKTpUYEcKass Jayra HMEET OYEHb BBICOKYIO
temmneparypy (1500-4000 °C) u MOKET BOCIUIAMEHUTD MPAKTUYECKH JIFOOOM roprounii
MaTtepuall, COMPUKACAsICh C HUM HEMOCPEACTBEHHO, a TAKKE MOCPEICTBOM JIYUYUCTOMN
TEIUTOTHI.

VYcroiluuBass  anekTpuueckas ~— Ayra  MHOTJAa  MOXET  BO3HUKAaThb B
aneKTporpoBoaax. [Ipu snexkTpruueckoil 1yre mo LensM MpOTEKa0T TOKA KOPOTKOro
3ambikaHus. [loaToMy npu oOpa30BaHUM JIEKTPUUYECKOW TYT'H B aBAPUIHOM PEXHUME
B DJICKTPUYECKOM 1I€MU BO3HUKAIOT BTOPUYHbIC (MIOOOYHBIC) SIBICHUS, XapaKTEPHBIE
JUIS1 KOPOTKOTO 3aMbIKaHUsl. B cilyyasix, He mpelyCMOTPEHHBIX HOPMaJIbHBIM PEKUMOM
AKCIUTYaTalMK 3JEKTPOYCTAHOBOK, BOBHUKHOBEHUE AJIEKTPUUECKOMN TyTH Yalle BCErO

IIPOUCXOJUT MPU KOPOTKOM 3aMbIKaHUH [3].

Hepeuanp}wfcenue 6 3JleKmpulleCKOﬁ uenu
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[TepenanpspkeHrEe MOXKET BO3HHUKAaTh: IPH KOPOTKHUX 3aMBIKaAHUAX; IPH
MIOTIAIAHAH  «BBICOKOTO» HANpPSDKCHHMS] Ha HU3KOBOJBTHBIC CETH; TPH TPO30BBIX
paspsigax; dSAEKTPOMArHUTHON WHAYKITUHU U JIp.

[ToxapHast OMacHOCTh TEPEHAIPSKEHUSI, B 3aBHCHMOCTH OT KOHKPETHBIX
YCIOBUM, MOXET TPOSIBIATHCA B  CIEAYIONMEM: TIOBBIIMICHUH BEPOSTHOCTH
BO3HUKHOBEHHUSI KOPOTKOI'O 3aMbIKaHHS; YBEJIWYEHUHM TOKOBOW HArpy3ku Ha
OTJICTBHBIX y4YacTKaxX »JJEKTPUUYCCKOH IIEMU M BO3MOXKHOCTH BO3HHUKHOBCHHUS
NepeTPy3KH; TOBBIIEHNN TEIJIOBBIICIICHUS B 3JIEKTPOHATPEBATEIBHBIX YCTPOUCTBAX;
MOBBINICHUH BEPOSTHOCTH BO3HUKHOBEHHS aBAPUHHBIX PEXKHMOB B JICKTPOIIPHUOOpax
[3].

Henpasunvnaa 3kcnayamayus, KOHCMPYKMUGHbIE HEOOCMAMKU U
HeucnpagHocmu I1eKmpou30eauil

[ToxxapHast ©e30MacHOCTb  BJEKTPUYECKUX MPUOOPOB  HaIpaBjieHa Ha
oOecrieueHre MPaKTHYECKOW HEBO3MOKHOCTH 3aropaHus, Kak caMOro M3Jeus, TaK |
OKpYyXXalolllel ero cpeapl, 4To JIOJDKHO OO0eCleuuBaThCS  KOHCTPYKIHMEH
ANEKTPONPUOOpa, BBHIOOPOM  KOMIUICKTYIONIUX U3JETUH H  MaTEPHAIOB  C
TEMIIEPaTyPHBIMU XapaKTEPUCTUKAMH, COOTBETCTBYIOIIUMH TEIUIOBOMY PEXKUMY
paboTtsl. [Ipu 3TOM XapakTepucTUKaMU TI05Kap00e30MMacHOCTH SIBISIETCS COOTBETCTBHUE
TEMIIepaTypbl Ha OCHOBHBIX 3JEMEHTaX 3JIEKTPUUYECKOro MNpudopa AOMyCTUMBIM
3HAYCHUSM, KaK B paboyeM, Tak U B aBapUHHOM PEKHUME €0 padOTHI.

Bo3HuKHOBEHHE TIO)KapOB OT DJIEKTPHYECKUX MPUOOPOB MOXKET OBITh
0oOyCJIOBIIGHO: ~ KOHCTPYKTHBHBIMH  HEIOCTaTKaMH,  HapylIeHHEM  TIPaBUII
IKCIUTyaTally; HEKAYECTBEHHBIM JHEpProcHabkeHneM (Pe3KHuMH  KOJICOaHUSIMHU
HAMPSDKEHUST B DJIEKTPUUECKOM CETH, YTO MOJKET MPUBECTH K BO3HUKHOBEHUIO
aBapUNHBIX PEXKUMOB).

OCHOBHBIMU MPUYUHAMU BOZHUKHOBEHUS TI0’KAPOB OT AJIEKTPUUECKHUX U3JIETUN
SBIITFOTCSI: KOPOTKOE 3aMBIKaHWE B TpHOOpax M IIHypax MHUTAHHUSA, OOJIBIIOE
NEPEX0THOE COMPOTUBIICHNE, TIEPErpy3Ka, NCKPEHUE, HAPYIIEHUE TETNIOBOTO PEXXUMA
paboTel  snekTponpubopa  (YXYAIICHHBIH  TETUIOOTBOX),  HETMOCPEIACTBEHHOE
COTMPUKOCHOBEHHE HArPEThIX TMOBEPXHOCTEH OSIEKTPONPUOOPOB C TOPIOUYUMH
MaTepualiaMH; BO3JCMCTBHE  TEIUIOBOTO  M3JydeHus Tmpubopa (Hampumep,
ANIEKTPOOOOrpeBaTesi) Ha TOPHOYME MaTepHalbl; BBUIET PACKAJICHHBIX YacTHII,

00pa30BaBIIMXCS B pe3ysibTaTe aBapUMHOTO pexuma [3].

3. Opranmn3auus NpoPHJIAKTHKHA M0KAPOB



20

3.1. O0mme MoI0KEHUs

C 1 wmapra 2023 r. Bcrynmwio B CuWily mnocraHoBieHue IIpaBurenpcTBa
Poccuiickoit @eneparuu ot 24 okTsa6ps 2022 r. Ne 1885 «O BHeceHUU U3MEHEHUN B
[IpaBuina npotrBonO)KapHOro pexnma B Poccuiickont @enepanum».

IIyHkT 2 yka3zaHHBIX W3MEHEHUMM BBOAMT B [IpaBuna HpOTHUBOIIOXKAPHOTO
pexuma B Poccuiickoit @enepanuu (nanee — II1P) noBbiit myHkT 2.1 ciepyromero
cojepkanusi «PyKoBOAMTENb OpraHu3alii OOECIeYMBACT SKCIUTyaTallUIo 3IaHHM,
COOPY’KEHUI B COOTBETCTBUU ¢ TpeboBanusimu denepanbHoro 3akoHa « TexHuYecKuit
permaMeHT o TpeOOBaHMSX TMOXKApHOM Oe30macHOCTH» U (MJIM) MPOEKTHOM
JOKYMEHTALIUN.

C 7 suBaps 2023 1. BcTynuiau B cuiy [IpaBuia TEXHUUYECKOW SKCIUTyaTallMU
AJIEKTPOYCTAHOBOK TMOTpeOuTeNnell nsiekTpudyeckod osHeprun (namee — [ITD),
yTBEpKJIeHHbIE mpukazoM Munsnepro Poccum Ne 811 or 12.08.2022 «O6
yTBepkieHuHU [ IpaBui TeXHUUECKON SKCIUTyaTallly 3JIEKTPOYCTAHOBOK OTpEOUTENEH
AJIEKTPAYECKON SHEPTUM.

B coorBerctBunm ¢ nyHkroM 3 IITD TexHuueckas sKcCIUTyaTarus
JJIEKTPOYCTAHOBOK ~ BKJIFOYA€T, B TOM 4YHUCJIE, WX PEMOHT M TEXHHUYECKOE
00CITyKUBaHHE.

B cootBerctBuu ¢ nynkrom 7 IITD, mpu sKcIuyaTauuu 3JIEKTPOYCTaHOBOK
noTpeOUTeNb TaKKe JODKEH OOeCHeuMTh: COJEp)KaHHWE DIIEKTPOYCTAaHOBOK B
UCIIPAaBHOM COCTOSIHUU U UX 0€30MacCHYI0 HKCIUTyaTallfio; MPOBEACHUE TEXHUYECKOTO
0o0CITy’)KMBaHUSI U PEMOHTA AJIEKTPOYCTAHOBOK B IEJISAX MOJACPKAHUS HCIPABHOIO
COCTOAHMSI W 0€30MacHOM  HJKCIUTyaTallud  JJIEKTPOYCTAaHOBOK;  HalM4He,
UCIIONb30BAaHUE W TMOJAEP)KAHUE B  AKTYyaJlbHOM COCTOSIHUM TEXHHYECKOMN
JOKYMEHTAIMU, HEOOXOIMMOM /JIs SKCILTyaTal[uy 3JIEKTPOYCTAHOBOK.

B coorBerctBuM ¢ myHkTtoM 8§ IITD miId HEMOCPEICTBEHHOI'O BBINOJHEHMS
00s3aHHOCTE MO OpraHU3alMM SKCIUIyaTalluu 3JIEKTPOYCTAHOBOK PYKOBOAMUTEID
notpedures (3a UCKIIOUEHNEM HHIUBUAYaJIbHBIX MIPEANPUHUMATENCH U PU3NIECKIX
JUL) OPraHU3alMOHHO-PACIOPSIUTEIBHBIM JOKYMEHTOM Ha3Ha4yaeT M3 4Yucia
aJIMMHHUCTPATUBHO-TEXHUYECKOTO TIepCOHalla MOTPEOUTENss JMIO, Ha KOTOpOe

BO3JIO)KEHBI OO0S3aHHOCTH 110 OpraHu3alliu MPOBEACHUS BCEX BHUAOB padOT B


https://docs.cntd.ru/document/565837297#6520IM
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3JIEKTPOYCTAHOBKAX MOTpeOUTENs (Janee — OTBETCTBEHHBIN 3a 3JIEKTPOXO3SIICTBO), U
ero 3amectureina. B ciydyae eciiv moTpeOUTENb, OCYMIECTBISIOMNNA SKCILTyaTaUIO
3JIEKTPOYCTAHOBKH, SIBJISIETCS WHAWBUIYAIbHBIM MpEINPUHUMATEIEM, 00S3aHHOCTh
[0 OpraHU3alMy SKCIUTyaTalluu 3JEKTPOYCTAHOBOK, OPraHU3alMKU MPOBEIECHUS BCEX
BUJIOB PabOT B 3JIEKTPOYCTAHOBKAX BO3Jaraercss HEMOCPEACTBEHHO Ha TaKOro
WHJMBUAYAJIBHOTO MpeANPUHUMATEIIS.

VYuutsiBas TpeboBanus nmyHkra 8§ [1TD, opranuzanuio npoGuIakTHKH MOKAPOB
OT DJKCIUTyaTHPYEMOTO dJEKTPOOOOPYAOBaHUS PEKOMEHIYETCS BO3JIOKHUTH Ha
OTBETCTBEHHOTO 32 3JIEKTPOXO034MCTBO WM Ha MHAUBUIYAIbHOTO MPEANPUHUMATENS,
HEMOCPEJICTBEHHO KCIUTYaTUPYIOIIETO AJIEKTPOYCTAHOBKH, a A1 (GU3HUUECKUX JIUI —
HEMOCPEJICTBEHHO Ha (PM3HUECKOE JIUI0, SKCIUTYaTUPYIOIIEE FIEKTPOYCTAHOBKH.

B coorBercTBuM ¢ myHKTOM 9 IITD Ha OTBETCTBEHHOTO 3a JIEKTPOXO3SIICTBO
JIOJDKHBI OBITH BO3JI0’KEHBI TOJIHOMOYHS 1O OpraHU3allid pa3pabOTKU U BEJCHUIO
JOKYMEHTAIMU 0 BOIpPOCAM OpraHU3allid SKCIUTyaTaluu 3JIEKTPOYCTAHOBOK U €€
nepecMoTpy (aKTyanu3aiuun); 00eCIeYEHUIO BHITTOJHEHUS PEMOHTA U TEXHUYECKOTO
00CITy’)KMBaHUS JIEKTPOYCTAHOBOK.

B cootBerctBuu ¢ mynkrom 14 I1TD, moTpeduTens MODKEH OpraHU30BaTh U
OCYILIECTBJISITh KOHTPOJIb COCTOSIHUSI €r0 3JEKTPOYCTAaHOBOK, OCHOBAHHBIM, B TOM
YHCIIe, Ha pe3yJibTaTax OCMOTPOB. BhIABIEHHBIE 110 pe3yiabTaTaM KOHTPOJIS 1e(PEeKThI
000pyI0BaHUs, YCTPOMCTB 3JIEKTPOYCTAHOBOK JOJIKHBI (DUKCHUPOBATHCS B JKypHAaJIe
ne(eKTOB ¢ ONpeIeJICHUEM OTBETCTBEHHBIX 32 YCTPAHEHHE JIUI] M CPOKOB YCTPAHEHUS
ne(dEeKTOoB.

B coorBerctBun ¢ myHktom 23 IITD mnorpedburens nomkeH oOecneyuTh
MIPOBEJICHNE TEXHUYECKOr0 OOCIyKUBAHUSI U PEMOHTOB OOOPY/IOBaHUS U YCTPONCTB
AJEKTPOyCTaHOBOK.  OO0bEM  TEXHUUYECKOTO  OOCHIYXXKMBAaHUS W ILJIAHOBO-
OPEeAYNPEAUTENbHBIX ~ PEMOHTOB  3JIEKTPOYCTAHOBOK  JOJDKEH  ONPENEISAThCS
HEOOXOAUMOCTBIO TOJJICPKAHUS HCIIPABHOCTU M obOecrieueHus: 0e30macHoOi paboThI
JIEKTPOYCTAaHOBOK.

B coorBerctBum ¢ mynkrom 27 I[ITD y mnoTrpeOutenss B OTHOIICHUHU
IKCIUTyaTUPYEMBIX MM 3JIEKTPOYCTAHOBOK JIOJDKHA OBITh B HATWYUM CIEAYIOIIAs

TCXHHUYCCKAs] NOKYMCHTALWA:
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CXEMBbI JIEKTPUUYECKUX COCTMHEHUN M TEXHOJIOTMUYECKUX CUCTEM, B TOM YHUCIIE
HOpMaJIbHbIE (BPEMEHHBIE HOPMAJbHBIE) CXEMbl JJIEKTPUUECKUX COEIMHEHHM
3IEKTPOYCTAHOBOK NMOTPEOUTENS;

KYpHJIBI ydeTa »JJEKTPoOoOOpYyAOBaHHS C TEPEYUCICHHEM OCHOBHOTO
IIEKTPOOOOPYIOBaHNUA M C YKa3aHHEM €ro TEXHUYECKHX JIaHHBIX, a TaKKe
IPUCBOECHHBIX €My HHBEHTapHBIX HOMEPOB.

B cootBerctBuu ¢ nmynkrom 30 IITD, Bce W3MEHEHHS B 3JIEKTPOYCTAHOBKAX,
BBIIIOJIHEHHBIE B IIPOLIECCE DKCILTyaTallMK, JOJKHBI OTPAXKAThCA HA AJIEKTPUYECKUX
(TEXHOJIOTMYECKUX, MCIHOJHUTEIbHBIX) CXEeMax UM YepTekax 3a MOAMHUCHIO
OTBETCTBEHHOTO 3a JIEKTPOXO034MCTBO C YKa3aHUEM €0 JOJKHOCTH U JaThl BHECEHHS
U3MEHEHUSI.

Ha ocnoBanum nynkta 31 IITO  cooTBercTBHE  AIEKTPUUECKUX
(TEXHOJIOTUYECKUX) CXeM (depTexei) (hakTUYECKUM SKCIUTyaTallMOHHBIM JIOJKHO
IIPOBEPATHCS OTBETCTBEHHBIM 3a JJIEKTPOXO3SIMCTBO HE PEXKE OJHOIO pa3a B 3 TojJa C
OTMETKOM Ha HHX O JaTe€ IPOBEPKH, YIOCTOBEPEHHOM ero mnoanucbio. IIpu
HECOOTBETCTBUU AJIEKTPUUECKUX (TEXHOJOTHUYECKUX) CXEM (UepTexeil) (aKTUIECKUM
HKCIUTYaTallMOHHBIM OTBETCTBEHHBIM 32 3JIEKTPOXO3SHUCTBO JOJKEH ObITh 0OecCreueH
nepecMoTp (aKTyan3alus) yKa3aHHbIX CXeM (depTexeit).

[TynkT 8 n3menenuii B [1IIP BBoAUT B HEro HOBBIM MyHKT 17.1 crienyromiero
comepxanusi: «PykoBoguTenb opraHuzanuu OOECNEYMBAET BEICHHE M BHECEHHE
uHoOpMaIlMM B OJKypHaJI OKCIUTyaTalldd CHUCTEM MPOTUBONOXKAPHOM 3allUTHI.
JlommyckaeTcst BeJieHue *KypHasa dKCIUTyaTalluid CUCTEM MPOTUBOMOKAPHOM 3alUTHI B
3JIEKTPOHHOM BHUJIE.

dopMa BeACHUS KypHaja SKCIUIyaTallud CUCTEM MPOTHUBOIMOKAPHOM 3alllUThI
ONpeaeNsIeTCs] PyKOBOJUTENEM 00BEKTa 3aIUTHD.

C umenpio obecrieueHust Oe3aBapuitHOH pabOTBl  AIEKTPOOOOPYAOBAHUS
OTBETCTBEHHOMY 3a 3JIEKTPOXO3SiCTBO Ha OOBEKTE 3allUThl PEKOMEHIYEeTCS BECTU
KypHaJ, B KOTOPOM YKa3bIBalOTCS:

nepeyeHb KOHTPOIUPYEMOTO 3JIEKTPOOOOPYAOBAHNUS;

JlaTa MPOBEPKU COCTOSIHUS TIO’KapHOM 0€30MaCHOCTH AJIEKTPOOOOPYI0BAHUS;


https://docs.cntd.ru/document/565837297#6520IM
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pe3ynbTaThl MPOBEPKU COCTOSIHUSL €ro MOKapHOM O€30MacHOCTH, W3MEHEHUs
COCTOSIHHUSI TMOXapHOW OE€30MaCHOCTU 3JIEKTPOOOOPYIOBAHUSA [0 CPABHEHUIO C
pe3yiabTaTaMu NpebIay el IPOBEPKH;

NPEANPUHATBIE MEphl MO MOBBILIEHUIO YPOBHS MOXAapHOW O€30MacHOCTH
(mpodunakTUYECKUE MEPONPUATHS, TEXHUYECKOE 00CITyKUBaHNE, PEMOHT, 3aMEHA).

dopma BEJICHUS KypHaa npoUIaKTHIECKIX OCMOTpOB
3JIEKTPOOOOPYIOBaHUS OIpeNessieTCs] pyKoBoauTeIeM OOBbeKTa 3auuThl. BeneHue
KypHaJa  MpPO(PUIAKTUYECKUX  OCMOTPOB  3JEKTPOOOOPYIAOBAHHUS  MOXKET
OCYIIECTBIISITHCS B AJIEKTPOHHOM BH/IE.

OTBETCTBEHHOMY PEKOMEHJIyETCS COCTaBUTh Tpaduk MNPOPUITAKTUYECKUX
OCMOTPOB 3JIEKTPOOOOPYI0OBAHUS.

[Teprnoan4HOCTH POBEICHUSA poPUIAKTUIECKUX o0ciietoBaHuit
PEKOMEHIyeTCsl YCTAHOBUTh B 3aBUCUMOCTH OT COCTOSIHUSI OOBEKTa M CTENEeHU
OTBETCTBEHHOCTH, HO HE pexe | pa3a B roj.

PexkoMenayercss mpoBOIUTH BHEIUIAHOBOE MPO(UIAKTHYECKOE O0O0CIIeIOBaHHE
OTJIEIBHBIX AJIEMEHTOB 3JIEKTPOOOOPYAOBAHMS MOCIE KAXAOT0 HX PEMOHTA WIH
3aMEHBI.

Pe3ynbTaThl BHEIJIAHOBOTO OOCIEIOBAHUS 3aHOCITCS B JKypHal C yKa3aHUEM
OPUYUHBI 00CIIE10BaHUSI.

Pexomennmyercs mepea MPOBEJACHUEM OUYEPEAHOTO WM  BHEIUIAHOBOTO
oOcneoBaHUsl O3HAKOMHUTBCS C JIAaHHBIMU MPEIBIAYHIEro 00ciieoBaHUsA. ITO
MO3BOJIUT NPOCIAEAUTh JUHAMUKY MOXKAPHOU 0€30MacHOCTU 3JIEKTPOOOOPYI0BAHUS U
CBOEBPEMEHHO MPEJOTBPATUTH MOKAPOONACHYIO CUTYALIMIO.

B cootBercTBuu ¢ mynkrom 37 I1TO norpedbutenem I0KHBI ObITh COCTABIICHbI
U YTBEPKICHbl PYKOBOAUTENIEM WJIM UHBIM YIOJHOMOYEHHBIM JIMLIOM MMOTPEOUTENS -
IOPUIMYECKOro JHIA (MOTpeOUTENeM - UHAMBUAYAJIbHBIM MPEINPUHUMATEIEM WIH
bu3ndeckuM JHUIIOM) TpapuKd OCMOTPOB M OOXOJOB OOOpYJOBaHUS, 3[aHUU U
COOPYKEHHH 3JIEKTPOYCTaHOBOK MOTPEOUTEIS.

HenocpeactBeHHo  mpodUIaKTHYECKHI  OCMOTp  3JEKTpooOOpyAOBaHUs
OPOBOAUT  KBAJU(UUUPOBAHHBIN clenuanucT OOCTyKMBAIOLIEH OpraHu3aluu

COBMCCTHO C OTBCTCTBCHHBIM 34 SHGKTPOXOSHﬁCTBO Ha 00BEKTE.
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Bce onepauuu ¢ 35mekTpoo0opy0BaHUEM (MOHTAX arapaToB 3JIEKTPUUYECKON
3allUTHI, TEPMOUHAMKATOPOB, TEPMOCUCTEM, MNPOPUIAKTUYECKOE OOCTyKUBaHUE,
PEMOHT, 3aMe€Ha) JOJDKHBl MPOBOJAUTH  KBaJU(UUHUPOBAHHBIE  CHELMAIHUCTHI

o0cy’KMBarOLIEN OpraHU3alny.

3.2. lIpopunakTuyecKue MepONPUSITUSA

K mnpodunakTudeckuM MEpONpHUSATHIM 110 MNPEAYIPEKICHUIO IT0XKAPOB OT
AIEKTPOOOOPYIOBAHUS KHUJIBIX U OOIIECCTBEHHBIX 3JIaHHUH CJIETyeT OTHECTHU:

- IEPUOJIUYECKUN KOHTPOJIb COCTOSIHUSA M PpabOTOCIIOCOOHOCTH armapaTroB
3alIUTHI AJIEKTPUYECKOU CETH;

- IPUMEHEHHUE TEPMOUHIUKATOPOB U IEPUOJUUECKH KOHTPOJIb UX COCTOSHUS,

- IPUMEHEHUE TEPMOCHUCTEM;

- IEPUONYIECKOE MIPOBEJICHUE TETJIOBU3MOHHOU JTAArHOCTUKH
IKCILTYaTHPYEMOTO DJICKTPOOOOPYIOBAHNS;

- KOHTPOJIb COCTOSIHHSI UCITOJIB3YyEMBIX JIEKTPONPUOOPOB, IIEKTPOIIPOBOJIKHA U
AJIEKTPOYCTAHOBOYHBIX MU3AECIUMN.

Ipumenenue mepmounoukamopos

Ilepen  nmepBUYHOM  YCTAHOBKOM  TEPMOMHIMKATOPOB  HA  DBJIEMEHTHI
AIEKTPOOOOPYIOBaHUS ~ HEOOXOJAMMO COOCTBEHHHUKY  DJICKTPOYCTAHOBKH WU
AKCIUTYaTUPYIOIIEH OpraHu3aiuy pa3padoTaTh MPOCKT MOHTaXa TEPMOUHINKATOPOB
C YKa3aHUEM TOUYEK UX MOHTaXXa U TUIIOB.

[IpoekT MOHTa)ka TEPMOMHIAMKATOPOB PEKOMEHIYETCS BKIIOYUTH B MEPEUCHBb
OCHOBHOM TEXHUYECKOW TOKYMEHTALMHU 3aIIUIIAEMOM JIEKTPOYCTAHOBKH.

[IpoekT MOHTa)ka TEPMOMHIAUKATOPOB CTAHOBUTCA YaCThIO MPOEKTHOMU
nokymeHTanuu. B coorBerctBuu ¢ myHktom 2.1 TIIIP, BB€J€HHBIM OCTAaHOBICHUEM
[IpaButensctBa Poccuiickoii ®enepanuu ot 24 okTsa0ps 2022 roga No 1885,
AKCIUTyaTallMIO 3IaHUH B COOTBETCTBHH C TPEOOBAHHUSIMHU IPOCKTHOM JOKYMEHTAIIMH

o0ecreuynBaeT pyKOBOAUTENb OpTraHU3AIIHH.
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[Ipyu nmocnenyromieM  MPOBEACHHMM  PEMOHTHBIX  paboT ¢ 3aMEHOH
TEPMOMHIUKATOPOB HEOOXOJMMO OCYIIECTBISATH B COOTBETCTBUU C TPeOOBAHUSIMH,
pa3pabOTaHHOIO MPOEKTAa MOHTAXKA.

Y CTaHOBKY TEPMOMHAMKATOPOB JOJIKEH IPOU3BOINUTD ITEPCOHA, TOIYIIICHHBIN
K paboTe B JEHWCTBYIOIIMUX 3JIEKTPOYCTAHOBKAX, UMEIOIINI HEOOXOAUMbIE 3HAHUS U
HAaBBIKM MOHTaKa TEPMOUHIUKATOPOB.

MoOHTaX TEPMOMHIMKATOPOB, CIEAYET MNPOU3BOAUTH HA OTKIIOYEHHOM
3JIEKTPOOOOPYI0BaHUM (HAIPUMED, BHIBEJICHHOM B PEMOHT, ITPU MEPUOJUUECKOM WIIH
BHEIUIAHOBOM TEXHUYECKOM OOCIyXMBaHUM U T.1.) ¢ coOmroaeHueM IlpaBun mo
OXpaHe TpyJa NPHU IKCILTyaTaluu JIEKTPOYCTAHOBOK.

TepMouHAUMKATOPHI, IPEUMYIIECTBEHHO, CIEIYET pPa3MEllaTh HA KOHTAKTHBIX
COEAMHEHUAX U KOHTAKTAX PaCHpPEACIUTENBHBIX YCTPOUCTB; JOMYCTUMO PA3MEILICHHUE
Ha KOpIycaXx HEKOTOPOro 3JIEKTPOOOOPYIOBaHUSA, a TaKKe HMHBIX 3JIEeMEHTax
JJIEKTPOYCTAHOBOK.

TepMonHaUKaTOpsl HEOOXOAMMO pa3MeEIIaTh TaK, YTOOBl OHM OBLTU XOPOIIO
BUJIHbI TIPU BU3YaJbHOM KOHTPOJE COCTOSHHMS IOXKApPHOM 0€30IacHOCTH
3IIEKTPOOOOPYIOBaHMS, B YAaCTHOCTH, TEPMOUHAMKATOPHBIE HAKJICHKU Cleayer
pa3Meniatb TakuM 00pa3oM, 4TOObI TEPMOMHIMKATOPHBIE METKH TEeMIIepaTypHOM
mKanbl ObUIM  XOpPOUIO BHUJAHBI MpPH TPOBEJECHUU BU3YAJIbHOI'O OCMOTpA
3JIEKTPOOOOPYIOBAHMUSL.

[Ipu pa3MmemieHMH TEPMOMHAMKATOPOB CieayeT u30erarb KOHTaKTa MX
MOBEPXHOCTU C BJEMEHTaMH, KOTOpbI€ CIOCOOHBI BBI3BATh HMX IOBPEXKICHUE B
pe3yJIbTaTe MEXaHUYECKOTO BO3IECUCTBUS.

[lepea MOHTaKOM TEPMOUHIMKATOPHBIX HAKIIEEK, HEOOXOIUMO MTPOU3BECTU UX
BHEIIHUM OCMOTpP HA NPEAMET OTCYTCTBHUS IOBPEKICHHU. TepMOMHAMKATOPHBIE
METKHU TEMIIEPAaTypPHOU IIKAJIBI HAKICUKU HE JOJHKHBI UMETh OTMETOK JIOCTHKECHMS
Ha3HAYEHHBIX TeMnepaTyp (He JOJKHO ObITh U3BMEHEHHUS [IBETa METOK).

Hanecenune TepMOMHINKATOPOB HEOOXOAUMO MPOU3BOJUTH B COOTBETCTBUHU C
MHCTPYKLMEN 10 DKCIUTyaTallud TEPMOUHINKATOPA.

B npouecce MmoHTaxa HE AOIYCKaeTCA:

- MCXaHUYICCKOC ITOBPCIKACHUC TepMOI/IHI[I/IKaTOpHOﬁ HaKHGﬁKH;
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- HAHECEHHE TEPMOMHIUKATOPOB HA DIIEMEHTBl 3JIEKTPOOOOpYJOBaHUS,
HAXOJISALIUECS MO/l HANIPSKEHUEM;

- pa3MelleHHe TEPMOMHJUKATOPOB B HEMOCPEACTBEHHOM OJM30CTH  OT
HarpeBaTelbHbIX TPUOOPOB.

B KypHane yka3bIBa€TCSI MECTO HAHECEHUs TEPMOUHIUKATOpA, Nperes
cpabaThIBaHUs, UCXOJHOE COCTOSIHUE (I[BET, IPaJyHpOBKa M T.I.), JaTa HAHECEHMS,
CPOK HMCIOJIB30BAHMS WINA JATy 3aMEHBI.

CocTostHuE TEPMOHMHIMKATOPOB CIEAYET IPOBEPATh IIYTEM BHU3YaJIbHOIO
0CMOTpa 3IEKTPOOOOPYAOBaHUS C COOIIIOIEHHEM TPeOOBaHU MPAaBUII OXPAHBI TPYIa
(B mepuo/1 BHITIOJHEHHUS TJIAHOBBIX, BHEIJIAHOBBIX OCMOTPOB, B MEPHO/]T BHITIOTHEHUS
PEMOHTHBIX padoT).

[lepuonnuHOCTH ocMoTpa ANEKTPOOOOPYIOBAHMS, 3alUIIEHHOTO
TEPMOMHIUKATOPAMHU,  YCTAaHABIMBAETCA  OPraHU3alMOHHO-PACHOPAIUTENbHBIM
JOKYMEHTOM  COOCTBEHHHMKA  JJIEKTPOYCTAHOBKM  WJIM  3KCIULyaTUPYIOLIEH
OpraHu3aluei.

[Ipu mpoBeaeHNN BU3YaJbHOTO OCMOTpPa 0C000€ BHHUMAHHE CIIEAYET YIENIATh
OTCYTCTBHIO MEXaHUUECKHUX MOBPEXKICHUIN TEPMOUHINKATOPOB, X OTKJICUBAHUIO WIIN
OTCJIaUBaHUIO, CPadaTHIBAHUIO TEPMOUHINKATOPHBIX METOK.

OcHoBaHMEM Ui BbIBOJIa OOOpPYIOBAaHUS B PEMOHT SIBJISIETCS MPEBBIIICHUE
TEeMIIepaTyphl JIEMEHTOB AJIEKTPOOOOPYI0BAHMUS.

[IpodunakTuyeckre MeponpuaTHs MPEACTaBICHBI B TA0IUIIE 3.
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IIpodpuniakTuyeckne MepoNpPUATUSA

Taoauna 3

Texnuueckue
cpeacTBa

IIpoduiaakruyeckoe meponpusitue

Pexomenayemast
NePHOAMYHOCTH

JeiicTBusi Ipu 00HAPY’KEHUH HEHCIIPABHOCTH

ABTOMAaTHYECKHE
BBIKJTIOUATEN

BusyanbHsblil 0CMOTP.

He nmomxHO OBITH nedopmamvu Kopiyca, W3MEHEHHS
[[BETa W OIUIABJICHHUS W30JSIUN TIPOBOJIOB, CIICJIOB
neperpeBa (M3MEHEHHUS 1[BETa) KOHTAKTOB.

[IpoBepka  COOTBETCTBHS  IMapaMETPOB  ammapara,
yKa3aHHOW B MapKHPOBKE MMapameTpaM dJICKTPHUSCKOM
CETH TI0 HAMPSKEHUIO U TOKY.

[IpoBepka pabOTOCTIOCOOHOCTH.

1 pa3 B 3 Mecsna

[Tpu ob6HapyKeHNH HEUCHPABHOCTH MPOU3BECTU
3aMeHy armapara

VYcerpoiicTBa  3allMTHI
Qg depeHInaIbLHOro
TOKa

BusyanbHblid 0CMOTP.

He nomxHo ObITh nedopmanuu Kopiyca, W3MEHEHHS
I[BETA U OIUIABJIEHMs H30JIALUU TPOBOJAOB, CIIEI0B
neperpena (MU3MEHEHHUs [IBETa) KOHTAKTOB.

[IpoBepka  COOTBETCTBUS  MapaMeTPOB  amImapata,
YKa3aHHOM B MapKUPOBKE IapaMeTpaMm 3JEKTPUYECKON
CETH IO HAIPSDKEHUIO0, TOKY, MU (depeHIIMaTbHOMY TOKY.
[IpoBepka paboOTOCHOCOOHOCTH C TMOMOIIBIO KHOIKH
«Tect». Ilpn HaxaTum Ha KHONKY «TecT» ycTpouMCTBO
JIOJDKHO CpaboTaTh.

1 pa3 B 3 mecsina

[Tpu ob6HapyKeHUH HEUCHPABHOCTH MPOU3BECTU
3aMEHY YCTpPOMCTBA

VYcerpoiicTBa  3allUThI
OT JyroBOTO Mpo0os
(uckpeHus)

BusyanbHblid 0CMOTP.
He nomxHo ObITH nedopmanuu Kopiyca, W3MEHEHHS

[[BETa U OIUIaBJICHUS MW30JSLUU TPOBOJIOB, CIIEJOB
neperpeBa (M3MEHEHUs 1IBETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUS  IapaMeTpOB  ammapara,

YKa3aHHOM B MapKUpPOBKE IMapaMeTpam 3JIEKTPUUECKOM
CETH T10 HANPSKEHUIO, TOKY.

[IpoBepka pabOTOCTIOCOOHOCTH C TIOMOIIBID KHOIKH
«Tect» wnaM TOpy TOMOIIM TECTOBOIO YCTPOMCTBA,
BXOOALIECTO B KOMIUJIICKT IIOCTaBKH. HpI/I Ha>XaTHUM Ha
KHOTIKY «TecT» ycCTpoHWCTBO MOJDKHO cpabortath. [lpm

1 pa3 B 3 mecsina

[Tpu o6HapyKeHUH HEUCHPABHOCTH MPOU3BECTU
3aMEHY YCTpPOMCTBA




28

Texunueckue Pexomenayemas .
IIpoduiaakruyeckoe meponpusitue JeiicTBus Ipu 00HAPYKEHUH HEUCNIPABHOCTH
cpeacTBa NepHOAUYHOCTh
BKJIIOUEHUU  TECTOBOIO  YCTPOWCTBA B  PO3ETKY
3aMIUIIAaeMOH TN YCTPONCTBO JOJKHO CpabOTaTh.
VYerpoiictBa  3amuThl | BusyanbeHbI 0cMOTD. 1 pa3 B 3 mecaua | [lpu oOHapy>keHUN HEHCIIPABHOCTU MPOU3BECTH

OT IIEPpCHAIPAKCHUA

He nomxHo ObITh NedopMmanuu Kopiyca, W3MEHEHHS

[[BETa U OIUIaBJIECHUS MW30JSLUN TPOBOJIOB, CIIEJOB
neperpesa (M3MEHEHHUs 1[BETa) KOHTAKTOB.
[IpoBepka  cooTBeTCTBUS  MapaMETpOB  ammapara,

yKa3aHHOM B MapKHMpOBKE MapaMeTpaM 3JIEKTPHUECKOM
CETH I10 HANPSKEHHIO, TOKY.

3aMEHy YCTpOMCTBa

TepMoUHAUKATOPHI BusyanbHslil ocMOTp. 1 pa3 B 3 mecaua | [lpu oOHapyKeHUHU MEXaHUYECKHUX

OTCYTCTBI/IG MEXaHUYCCKUX HOBpe)K)IeHI/Iﬁ. HOBpe)KJIeHI/Iﬁ 1501050 HUCTCUCHU S CpOKa

[IpoBepka cpoKOB 3KCIUTyaTallud TEPMOUHANKATOPOB B 3KCILTyaTaluu MIPOU3BECTU 3aMeHy

COOTBETCTBHUHU C HOKYMGHTaHHGﬁ HU3TOTOBUTECIIA. TEPMOHNHAUKATOpPA.

OTcyTCTBHE U3MEHEHUS LIBETa TEPMOUHIUKATOPOB. B ciyvae W3MEHEHUs 1BeTa
TEPMOMHANKATOPANPOU3BECTH  JIEUCTBHUS IO
pazneny 4.3  HacTrosUMX  METOJUYECKHX
PEKOMEH IAINH.

Tepmocuctemsl BusyanbHslil ocMOTp. 1 pa3 B 3 mecaua | [lpu oOHapyKeHUHN MEXaHUYECKHUX

OTCYTCTBI/Ie MEXaHUYCCKUX HOBpe)K)IeHI/Iﬁ JOAaTYUKOB. HOBpe)K}IeHI/II\/'I 1501050 UCTCUCHU S CpoOKa

[IpoBepka CpokOB  H3KCIUTyaTallMd  JaTYUKOB B JKCIUTyaTalluy IPOU3BECTU 3aMEHY JaTYMKOB.

COOTBETCTBHUHU C I[OKYMCHTaIII/IGfI HU3TOTOBUTECIIA.

OtcyTcTBUE U3MEHEHUS 1BETA OTLIABJICHUH,

nedopmaruu.

TernoBu3noHHAs [IpousBectu TEIIOBU3MOHHYIO nuarnoctuky | He pexe 1 pazaB | [lo pe3ysibTaTaM TEIIOBU3UOHHOTO
JIMarHOCTHUKA 3KCILTyaTUPYEMOIO ANEKTPOOOOPYTOBaAHUS B roa o0crenoBaHusl COCTABISETCS MPOTOKO.

COOTBETCTBUM C [6] WM JApyrod arrecTOBaHHOU
METOJIUKOHN TEeIJIOBU3MOHHOM JUArHOCTHUKH.

[IpoTokon JOMKEH coAepKaTh CIETYIOUIYIO
UH(POPMALIHUIO:
- HQOUMCHOBAHHE nu
UCTIOJTHUTEJIS;

azpec  OpraHHU3aluH-
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Texunueckue
cpeacTBa

I[IpopunakTuyeckoe Mmeponpusitue

Pexomenayemas
NMePHOAMYHOCTh

JeiicTBUs IpH 00HAPYKEHUH HEUCIIPABHOCTH

- HOMEp JIMIICH3MM W  aKKpPEIUTAllud  Ha
MPOBEJICHUE JTAHHOTO BHJIA padOT C yKa3zaHUEM
JaThl  BBIIaYM, PErHCTPALMOHHOTO HOMEpa,
HAUMEHOBAHHS OpraHa BBIJABIICTO JUICH3UIO U
MPOBOJIUBIIIECTO AKKPEIUTAIINIO, CPOKA JCHCTBUS;
- HOMEp OT4YeTa, HOMEp OJK3eMIUIIpa H JaTry
(cpoku) IpoBeieHUS paOOTHI;

- HAaMMEHOBaHue 00CIeJOBAHHOTO OOBEKTA U €TO
azpec;

- CIIUCOK  UCTIOJHUTEIEH C  YKa3aHUEeM
KBaTM(UKAIIIH;

- TIEpEYEHb CpEeICTB M3MEPEHUI
UCTIOJIB30BaHHBIX ~ TIpU  OOCJIENOBaHWUU, C
yKa3aHHeM JaThl TOBEPKH;

- esib 00cienoBanus (OnpeesieHHe MOKaAPHOM
OTIaCHOCTH) M OO0BEKTHI 00Ce0BaHMs (yKa3aTh
KaKoe AIIEKTPOOOOPYI0BAHNE 3IAHMS
MOJIBEPTajioch 00CIIEI0BAHUIO);

- XapaKTepUCTHKH  OOBEKTOB  OOCIIETOBAHHUS

(cocrostHMe AIIEKTPOOOOPYIOBAHUS,
HaIpsHKCHUE, TOK HATPY3KH U T.11.);

- pe3yJIbTATHI o0cieoBaHUs (crereHb
Jne(EeKTHOCTH (mo>xapHoit OTIaCHOCTH),

TEPMOTPaMMBI ¥ COOTBETCTBYIOIIUE UM
dboTon3oOpakeHuss, CHUCOK JACPEKTOB IO
CTEMNEHM UX MOXKApHOI ONaCHOCTH).
ConeprxaHue MPOTOKOJIA MOXET OTOJHATHCS B
3aBHUCHMOCTH OT 00CJIelyeMOro 00BheKTa.
PasBuBmmecs gedexktsl u  medexTel  Ha
HAYaJIbHOW CTaJMM DPA3BUTUS PEKOMEHIOBAHO
YCTpaHATh B XOJIe IUIAHOBOTO OTKIIOYCHUS
AJIEKTPOOOOPY TOBAHHSL.
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Texunueckue Pexomenayemas .
IIpoduiaakruyeckoe meponpusitue JeiicTBUs IpH 00HAPYKEHUH HEUCIIPABHOCTH
cpeacTBa NEePUOAUYHOCTD
B ciydae oOHapyskeHHMsI 30HBI C aHOMAaJIbHBIM
[I0’KAPOONACHBIM ITOBBIIIEHHEM TEMIIEpaTyphl
npou3BeCcTH  JAeiicTBus 1o  pasgeny 4.3
HACTOSIIMX METOANYECKUX PEKOMEH/IALINMN.
OKcmtyaTupyemble BusyanbHslii OCMOTp 3EKTpOnpudOpoB u | Ilepex kaxnpiv | [Ipn oOHapyXeHWM HEUCTIPABHOCTH BBIBECTH
3JEKTPONIPUOOPHI U | DJIEKTPOYCTaHOBOYHBIX 178691 () 1071 (97EKTpUYECKUX BKJIIOUEHUEM npudop U3 FKCILTyaTalUH.
AIIEKTPOYCTAHOBOYHBIE | PO3ETOK). anekTponpudopa | [IponsBecT peMOHT WM 3aMEHY HEUCTIPAaBHOTO
W3JENHS He nomxHo ObITh nedopmanuu Kopiyca, W3MEHEHHS U BO BpeMs 3JIEKTPOOOOPYIOBAHUS.
[BETa M OIUIABJIICHMS W30JSILUHA NPOBOJOB M IIHYPOB | OKCILIyaTallMu

IMUTaHUS,
KOHTAaKTOB.
He momxHO OBITh MOBpEXKICHUS HU30ISIUU MUTAIOMINX
MPOBOJOB Y IIHYPOB MUTAHHUS.

PozeTkn momKHBI OBITH HAIEKHO 3aKPEIUICHBI, HE
JOJDKHBEI  MMETh  OIUIABJIEHMH HW  MEXaHWYECKHX
TTOBPEKCHUM.

[IpoBepka COOTBETCTBUSA MapaMETPOB IIIEKTPOIPUOOPa,
YKa3aHHOM B MapKUpPOBKE IMapaMeTpam 3JIEKTPUUECKOM
CETH IO HAMPSHKEHUIO U TOKY.

Hcmonp30BaTh  ANEKTPONPUOOp 1O HA3HAYCHUIO B
COOTBETCTBUHU C HHCTPYKUMEN 110 SKCIUTyaTallH.

CJIeaJ0B  Ieperpesa (I/I3MeHeHI/I${ OB eTa)
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Koumpons cocmosanua cucmemol 3a3emnenus

B mnpomecce skcrutyatanuy 3JEKTPOYCTAHOBOK BO3MOKHO BO3HUKHOBEHHE
HEUCIIPABHOCTEW Y aBAPUMHBIX CUTYALUU, IPUBOIAIIMX K TOKOBBIM yTeukaM. B 3Toun
CBSI3M, B KaXJIOM JOME JOJDKHBI BBINOJHATHCS 3AIIUTHBIE MEPONPUATHS, OJHUM U3
KOTOPBIX SBJISETCS KOHTYp 3aszemiieHus. OH oOecreyuBaeT 3aluTy JIOJEH OT
MOPaXKEHUS JIEKTPOTOKOM, a MPUOOPHI U 000PYAOBaHUE OT MEPENaga0B HAMPSKECHHUS.
KonTyp 3a3emiieHusi, MOXKET YCTAaHABIMBATHCS OTHEIBHO WM COBMECTHO C
YCTPOMCTBAMM 3alIUTHOTO OTKJIIOUEeHUs. KOHTyp 3a3eMiieHHusT MOHTHUPYETCS B
cootBeTcTBHHU C [TYD.

B cootBerctBum ¢ [1YD nns neneit opraHu3anuy KOHTYpa 3a3€MJICHHS] MOYKHO
BOCIIOJIB30BaTbCSl €CTECTBEHHBIMU 3a3€MIIMTENSIMH, HANPUMEP, PAaACHOJIOKEHHBIMU
PAIOM METAJUIMYECKUMU U KEeJIe300€TOHHBIMU KOHCTPYKIUSMU. bosbiias 4yacTe ux
MOBEPXHOCTH JOJDKHA KOHTAaKTUpOBaTh C TpyHTOM. B cBowo ouepenb, 11YD
yCTaHaBJIMBAET, YTO M3JIETHUSl U3 KENe300€TOHA, HAXOMSAIIUECs IOJ] HaIpsHKEHHEM,
TpyOONPOBOABI JJIsi TPAHCIOPTUPOBKU TOPIOUMX BEIIECTB, TPYObl KaHAIW3alMU W
OTOILICHHS HE MOTYT IPUMEHSATHCS B KOHTYPE 3a3€MJICHUS.

3ampemaercss yCTaHABJIMBATh 3a3€MJICHUE B KAMEHHUCTBIX WJIM CKaJIbHBIX
TPYHTaX, TOCKOJBKY OHHU SIBJISIOTCA NPOBOAHMKAMU TOKa M 00Jagal0T HU3KUM
COIPOTHUBJICHUEM.

HckyccTBeHHBIC 3a3eMITUTENH MPEICTABIISIOT COO0M CUCTEMY METALTUYECKUX
KOHCTPYKIIMH, pa3MEIIICHHBIX B 3eMJie, Ha ONPEACIICHHBIX PACCTOSHUIX MEXAY OO0
Y HE3HAYUTEIHHOM yAAJIICHUHU OT 00BEKTA 3alUTHI.

JInsi U3rOoTOBJIEHUS MCKYCCTBEHHBIX 3a3€MIIMTENIEN NPUMEHSIOTCS: KPYTJIbIE
OpPYTKH, TPYObl pa3HOTO CEYEHUsS U YroJku. B HOpPMATUBHBIX JTOKYMEHTax
ONpPENEIIAeTCS MUHUMAJIBHO JIONMYCTUMOE CEUEHUE 3a3€MIIMTEINIEH, KOTOPOE JOJIKHO
YUYUTBIBATHCSI TPU BbIOOpEe MarepuanoB. Tak, sl NpyTa, OILMHKOBAHHOTO STOT
napaMeTp COCTaBJseT 6 MM?, JUIs MPyTa U3 OOBIYHOrO YepHOTro MeTayuia — 10 Mm2, a
JUTS PSIMOYTOJILHOTO MpokaTa — 48 MM?. CTEHKH TPyO MJIH IOJIKH CTAIbHBIX IPOKATOB
BBIOMPAIOTCS C MUHUMAIBHOU TOJIIUHON 4 MM.

3a0uThIC JIEKTPOJIBI COSAUHSIIOTCS MEXIYy COOOM TOHKOW CTalbHOW MOJIOCOM,

TOJIIIIUHOU HE MeHee 4 MM.
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3amnpeniaeTcss HWCIOJB30BaTh B KA4eCTBE 3a3eMIISIONIMX IPOBOJHHUKOB U
3a3eMJIUTENeH MPOPUIBLHYIO apMaTypy. DTO CBSI3aHO C KaJEHBIM HAPYKHBIM CIIOEM,
UMEIOIIUMCST BO BCEX M3JENMSIX OJTOro Ttuma. B pesynbrate, Hapymaercs
pacmpeneneHne TOKa 10 CEYCHHIO, a TIPOIECC OKHCICHUS MPOUCXOIUT HAMHOTO
osIcTpEe.

CoenuHenue neraneid W3 MpOKaTa YEPHOrO MeETaJla OCYIIECTBIISIETCS C
nomoielo cBapku. CtanbHas Mojioca MPUBAPUBAETCS K KOHIIAM 3a0MTHIX B 3E€MITIO
a1ekTpoAoB. He momyckaeTcs HCHOJIb30BaHHE OOJTOBBIX COEAUHEHUM, T.K. OHU
OBICTPO OKHUCHSIOTCS. B pe3ynpTaTe, KOHTAKT TepsieTCs, U 3a3eMIISIONIUNA KOHTYP
HaynHaeT pabotath Hed(pdekTuBHO. [l0 OKOHUAHMM BCEX CBApOYHBIX PabOT MecTa
cBapku 00padaThIBAIOTCS CHCIIMAIBHBIMA aHTUKOPPO3UMHBIMU cOocTaBamMu. [t aTux
1eJel HeNb3sl UCMOJb30BaTh KPAcKy, MOCKOJbKY OHA HapyllaeT CBsI3b MeETalljia C
3eMJIeH U cucTeMa 3a3eMJIeHUs He OyIeT padoTaTh.

Henb3st mpou3BouTh OKpacKy 3a3eMiIMTeslell WM HAaHOCUTh Ha HUX JIpyTue
MOKPBITHS, CIIOCOOCTBYIOIINE CHUXKEHUIO MpoBoAuMOCTH. OIHAKO TOJ JEHCTBHEM
KOPPO3HUH TOJIIIMHA CTABHBIX JeTallel MOCTeNeHHO cHMkaeTcs. [loaTomy cedenue
3JIEKTPO/a MOJOUPAETCS C ONpeACICHHBIM 3anacoM. Takum 00pa3om, oOecrieunBaeTcs
JOCTaTOYHO MPOIOJKUTENbHAS SKCIUTyaTaIusl KOHTYpa 3a3eMJICHUS.

Ecnim  xoHTYp 3a3eMjeHUST J0Ma COCIUHSACTCS C  KOHCTPYKIIHSMHU,
PaCIOJIOKEHHBIMH B YCIIOBUSIX arpeCCHBHOM CpPEJlbl, OHU JTOJDKHBI OBITH 3alUIICHbI
CHEIUATbHBIM MTOKPBITHEM.

CymecTByOT HAOOPHI 3a3eMITUTENEH 3aBOJCKOTO U3TOTOBIICHHUS, COCTOSIIINAE U3
HEIBHOTSHYTBIX IITHIPEN, TOKPBITHIX MEJIBIO.

Bce 3azemisttomye mpoBOTHUKY TTOAKITIOYAIOTCS K €IMHON IIMHE 3a3eMJICHUS,
UCIOJIb3yeMol i KoMMmyTanuu. Cama IIMHa SIBISIETCS OJIHUM U3 JJIEMEHTOB
pacnpeeauTeILHOrO MUTa U 3aKPEIUIIeTCs HEMOCPEACTBEHHO Ha €0 CTEHKE.

J1J1st TOTTHOM TapaHTUU PEKOMEHYETCSI BBI3bIBAThH CIIEIIUATUCTOB, OHU JIOJKHBI
COCTaBUTh aKT MPOBepkU. OTBETCTBEHHOCTH 3a BBITIOJHEHHBIC PAOOTHI HECET TOJBKO
UCTIOJIHUTEIT.

BBITOBBIMHU 3JIEKTPOM3MEPHUTEIILHBIMU MIPUOOpaMu 3aMepUTh 3 (HEKTUBHOCTH
3a3eMJICHUSI HEBO3MOXXHO, HAJ0 MMETh COBPEMEHHBIE JJIEKTPOHHBIE YCTPOWCTBA,

TCXHUYCCKHUC BO3MOKHOCTH KOTOPHBIX AAOT BOSMOKHOCTDB 3aMCPATH TAKUC TAHHBIC.



33

JI71s1 4aCTHBIX JOMOB COITPOTHUBJIEHUE TOKA HE MOXKET MpeBhImaTh 4 OM.

[IpaBuna TEXHUYECKOW OKCIUTyaTallud OdJIEKTPOYCTAHOBOK IOTpeOUTENEH,
yTBepxkaeHHbIe [Ipukazom Munsnepro Poccuu ot 13.01.2003 Ne 6 ycTraHaBiauBaroT
cleayromue TpeOOBaHMs K 3a3eMJIISIOLINIM YCTPOHCTBAM M UX MPOPUITAKTHKE:

- 3a3eMJIAIONIME YCTpPOMCTBA JOJDKHBI COOTBETCTBOBATh TPEOOBaHUSIM
rOCyJapCTBEHHBIX  CTAHIApPTOB,  MpaBWJI  YCTPOMCTBA  BIIEKTPOYCTAHOBOK,
CTPOUTENBHBIX HOPM M MPaBWI U JPYTUX HOPMATHUBHO-TEXHUYECKUX JIOKYMEHTOB,
o0ecreunBaTh yClIOBUs 0€30MaCHOCTH JIOJEH, SKCILTyaTallMOHHbIE PEKUMBI pa0OTHI U
3alIUTY JEKTPOYCTAHOBOK;

- TPUCOEIUHEHHE 3a3eMJISIOIIMX MPOBOJHHMKOB K  3a3€MIIUTENI0 U
3a3eMJISIOIMM KOHCTPYKITUSIM JIOJDKHO OBITh BBITIOJTHEHO CBAapKOH, a K TJIaBHOMY
3a3eMJISIIOILEMY 3aKMMY, KOpITycam arapaToB, MamiuH U onopaMm BJI — 60nToBBIM
coeAMHEHUEeM (s  oOecreyeHHus BO3MOXHOCTHM IPOMU3BOJICTBA U3MEPEHUM).
KoHTtakTHBIE cOeAMHEHUS JOJKHBI OTBEYaTh TPEOOBAHUSM TOCYIaPCTBEHHBIX
CTaHJapTOB;

- OTKpBITO TMPOJIOKEHHBIE 3a3eMJISIONINE TPOBOJHUKU JOJIKHBI  OBIThH
peAOXPaHEHbl OT KOPPO3UU U OKPAIIEHbI B YEPHBIN 1IBET;

- JUI1 ONIpENENICHUs TEXHUYECKOIO COCTOSIHUS 3a3€MIISIOLIEro YCTpOWCTBa
JOJDKHBI ~ TIPOBOJIUTHCS  BU3YaJIbHBIE  OCMOTPBI  BUJUMOM  4YacTH, OCMOTPBI
3a3eMJISIFOIIETO  YCTPOMCTBA C BBIOOPOYHBIM BCKPHITHEM TPYHTa, H3MEPECHHE
napamMeTpoB 3a3eMJISIONIETO YCTPOMCTBA B COOTBETCTBUM C HOPMAMH HCIBITAHUS
IIEKTPOOOOPYI0BaHHUS;

- BU3YaJIbHbIE OCMOTPBI BUAMMOM YaCTU 3a3€MIISIOIIETO YCTPONCTBA OJIKHBI
IPOU3BOJMUTHCS MO rpaduKy, HO HEe pexe | paza B 6 MecsleB OTBETCTBEHHBIM 3a
annekTpoxo3sicTtBo [loTpebutenss umu pabOTHUKOM, WM YNOJHOMOYEHHBIM. [lpu
OCMOTpE OLICHUBAETCS COCTOSHHE KOHTAKTHBIX COEIMHEHMM MEX]y 3allUTHBIM
MPOBOJHUKOM U OOOpyJOBaHHEM, HaJW4YUME AHTUKOPPO3UOHHOTO TMOKPBITHS,
OTCYTCTBHE OOpPBHIBOB;

- JUIA ONPENENICHUs] TEXHUYECKOTO COCTOSIHUS 3a3€MJISIOLIEr0 YCTPOICTBA B
COOTBETCTBMM C  HOPMAaMM  HUCHBITAHUH  BJIEKTPOOOOPYAOBAHUS  JOJIKHBI
IPOU3BOJAUTHCS:

N3MCPCHUC COIIPOTUBJICHUA 3a3CMJIIAOIICTO YCTPOﬁCTBa;
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U3MEPEHUE HANPSHKEHUS IPUKOCHOBEHUS (B JIEKTPOYCTaHOBKAX, 3a3EMJISIOIIICE
YCTPOMCTBO KOTOPBIX BBHIMIOJHEHO MO HOPMaM Ha HaNpsKEHHUE MPUKOCHOBEHUS),
POBEPKA HAIWYUA LENH MEXAY 3a3€MIIIIOIIMM YCTPOMCTBOM M 3a3€MIIIEMBIMHU
DJIEMEHTAMH, a TAKXKE COCIMHEHHN €CTECTBEHHBIX 3a3€MIIUTENIEN C 3a3€MIISIOIIUM
YCTPOWCTBOM;

W3MEPEHUE TOKOB KOPOTKOIO 3aMBIKAHUS SJIEKTPOYCTAHOBKH, IPOBEpKaA
COCTOSIHUSI IPOOUBHBIX MTPEAOXPAHUTEIICH;

U3MEPEHNE YIEIBbHOIO CONPOTHBICHUS TPYHTAa B palOHE 3a3€MIISIOIIETO
YCTPOMCTBA;

- HW3MEpPEHUs TapaMeTPOB 3a3E€MJISIONIMX YCTPOMCTB - COMPOTHUBIICHUE
3a3eMJISIFOLETO YCTPOMCTBA, HANIPSKEHUE NMPUKOCHOBEHUSI, IPOBEPKA HAJIWYUS LENH
MEXKY 3a3€MIIMTEIAMU U 3a3€MJISIEMBIMH 3JIEMEHTAMU - POU3BOAATCA TAKXKE MOCIIE
PEKOHCTPYKIIMM W PEMOHTa 3a3eMJISIONIUX YCTPOWCTB, TpU OOHAPYKECHUU
paspylieHus WM TNepeKpoITus u3onsasTopoB BJI anekrpuueckon pyrou. Ilpwm
HEOOXOJMMOCTU JOJDKHBI MPUHUMATBCS MEpbl MO JOBEJACHUIO MMapaMeTPOB
3a3eMIISIIOLUX YCTPOWCTB 10 HOPMATHUBHBIX;

- IIPY UCIIOJIB30BAaHUH B AJIEKTPOYCTAHOBKE YCTPOMCTB 3aIIUTHOTO OTKJIIOUEHHUS

(mamee - Y30) npomKHa OCYHIECTBIATBHCS €ro MPOBEpPKA B COOTBETCTBUU C
PEKOMEHIAITUSIMH 3aBOJIa-U3TOTOBHUTEIIS U HOpMaMH UCTIBITAHUH
AIEKTPOOOOPYTOBAHUS.

Buioop kabeneii

B cooTrBercTBMM CO CTAaTHCTUKOM OCHOBHOM NPUYMHOW TMOXKAapOB OT
ANEKTPOU3ACIIUNA SIBIAIOTCS dJeKTpuyeckue kabenu. Ilosromy, st obecriedueHwus
no>kapHoOU 0€30MacHOCTH, HEOOXOAMMO MPABUIILHO BHIOUPATh KaOEIbHbIE U3/IETUS 0
THUITY UCIIOJHEHUS U CEUEHUIO TOKOTIPOBOISAIINX KHUII.

[Ipu BeIOOpE THMA UCTIONHEHMS Kabenel 1711 00BbEKTOB pa3INYHOTO HA3HAYCHUS
MOXXHO Bocmosib3oBaThes TpeboBanusimu ['OCT 31565-2012, B cooTBeTcTBUH C
KOTOPbIM B HOPMAaTHUBHOM JOKyMEHTallMM Ha KaOeIbHOE W3/eNue JO0JKHA ObITh
yKazaHa o0JIaCTh €ro NPUMEHEHHUs C Y4eTOM IoKa3aTelel OMacHOCTH M THIIA
ucrojiHeHus. B ngaHHOM cranmapre mnpuBeneHa Tabiuua «lIpeumyliecTBeHHbIE
0o0JlacTM TPUMEHEHUS KaOENbHBIX H3JEIUN C Y4YETOM HUX THUIA HCIOJIHECHUS

npecTaBieHHas B TaOuIe 4.
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Taoauna 4
IIpenmyniecTBeHHBbIE 00J1ACTH NPUMeHEeHUsI KadeJbHbIX U3/1eJIHH ¢

YY€TOM UX THIIA HCIIOJTHCHUHA

Kitacc
Tun ucnoaHeHust .
TTO’KapHOU [IpenmymiecTBeHHast 007IaCTh TPUMEHEHUS
KaOeIbHOTO M3/eNus
OITaCHOCTH
Bes o6o3naueHMs 01.8.2.5.4 JJ1s OMTHOYHO MPOKIIAIKK B KaOCTBHBIX COOPYKEHHSX M MTPOU3BOICTBECHHBIX
MTOMEMICHUAX. | pynmoBas IpoKIaaKa pa3penraercsi TOIbKO B HApY KHBIX
ANIEKTPOYCTAaHOBKAX M MPOM3BOJICTBEHHBIX MIOMEIICHHSX, T/I€ BO3MOXKHO JIHIIH
MEPUOINIECKOE MIPUCYTCTBUE 0OCTYKUBAIOIIETO MIEPCOHANA, TIPH 3TOM
HE00X0IMMO MPHUMEHSTH TACCUBHYIO OTHE3AIINUTY
ur(A F/R) [I1a.8.2.5.4 |Jlns mpokianku, ¢ yaeToM o0beMa roproveit Harpy3ku Kabemei, B OTKPBITHIX
Hr(A) 1116.8.2.5.4 |KabEIbHBIX COOPYXKEHHUSX (ICTaKaax, rajepesx) HapyKHbIX
ur(B) 12.8.2.5.4 3IIEKTPOYCTaHOBOK
ur(C) [13.8.2.5.4
ur(D) 114.8.2.5.4
ur(A F/R)-LS IM1a.8.2.2.2 | Inst mpokJIaaku, ¢ ydeToM o0bemMa roproueii Harpy3ku kKadenei, Bo
Hr(A)-LS 1116.82.22 |BHYTPEHHHX BJIEKTPOYCTAHOBKAX, & TAKKE B 37aHUSX, COOPYKECHHUAX U
#r(B)-LS 12.8222 3aKPBITHIX KaOEIbHBIX COOPYKEHHUIX
ur(C)-LS [13.8.2.2.2
ur(D)-LS 114.8.2.2.2
ur(A F/R)-HF IT1a.8.1.2.1 JI7s IpOKITaaKy, ¢ y4eTOM 00beMa roproueii Harpy3Ku kadenei, Bo
ur(A)-HF [116.8.1.2.1 |BHYTPEHHHX 3JIEKTPOYCTAHOBKAX, & TAKAKE B 37aHUAX M COOPYKEHHAX C
ur(B)-HF M.8.12.1 MacCOBBIM IpeObIBaHUEM JIO/ICH, B TOM YHCIIe B MHOTO(YHKIIMOHAIBHBIX
B BBICOTHBIX 3[JaHUSIX U 3[JaHUSX-KOMIUIEKCaxX
Hr(C)-HF [13.8.1.2.1
ur(D)-HF 14.8.1.2.1
ur(A F/R)-FRLS MM1a.7.2.2.2 |l mpokiIaaku, ¢ yueToM 00beMa roproveil Harpy3ku Kabesei, B cucteMax
ur(A)-FRLS [116.7.2.2.2 |mpoTHBONOXapHOIi 3aIIMTEI, 8 TAKXKe APYTHX CHCTEMAX, KOTOPbIE JOIIKHEI
ur(B)-FRLS 27222 COXpaHATh PadOTOCIIOCOOHOCTH B YCJIOBHSIX MOXKApa
ur(C)-FRLS [13.7.2.2.2
ur(D)-FRLS [14.7.2.2.2
ur(A F/R)- FRHF ITla.7.1.2.1
ur(A)-FRHF [116.7.1.2.1
ur(B)-FRHF n2.7.1.2.1
Hr(C)-FRHF 113.7.1.2.1
ur(D)-FRHF 4.7.1.2.1
Hr(A F/R)-LSLTx [M1a.8.2.1.2 | dns mpoknaaku, ¢ y4eToM 00beMa roproueii Harpy3Kku kadesei, B 37aHusIX
ur(A)-LSLTx [116.8.2.1.2 |HAETCKUX MONIKOIBHBIX U 00pa30BATENbHBIX YUPEKICHHUIH,
Hr(B)-LSLTx 282,12 CHCLMATM3HPOBAHHBIX 10MaX NPECTAPEIIEIX M HHBATHIOB, OoJIbHHIIAX, B
CHAJIBHBIX KOPIycax 00pa30oBaTebHBIX YUPEKACHHH HHTEPHATHOTO THITA U
Hr(C)-LSLTx [13.8.2.1.2 JETCKUX YUPEKICHH
ur(D) LSLTx 14.8.2.1.2
Hr(A F/R)-HFLTx IT1a.8.1.1.1
Hr(A)-HFLTx I116.8.1.1.1
ur(B)-HFLTx 2.8.1.1.1
ur(C)-HFLTx 13.8.1.1.1
ur(D)-HFLTx 4.8.1.1.1
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Kiace
MOXKapHOU [IpeumymecTBeHHas 007IaCTh TPUMECHEHUS
OIIACHOCTH

Tun ucroaHeHus
KaOeJIbHOrO U3IENNS

Hr(A F/R)-FRLSLTx |I11a.7.2.1.2 | lns npokianku, ¢ yaeToM o0beMa roprodyeil Harpy3ku kabeneit, B cucremax

Hr(A)-FRLSLTx [116.7.2.1.2 | mpOTHBOIIOXAapHOH 3aIINTHI, a TAKXKE B JPYTHX CUCTEMax, KOTOPBIE JOIKHBI
ur(B)-FRLSLTx 12.7.2.1.2 COXpaHATh PadOTOCIIOCOOHOCTH B YCIIOBHSIX MOXKAPA, B 3JaHUSIX JAETCKUX
ur(C)-FRLSLTx 113.7.2.1.2 JIOIIKOJIBHBIX 00pa30BaTEIbHBIX YUPEXKICHUH, CTICIMATN3NPOBAHHBIX T0MaX
ur(D)-FRLSLTx 14.7.2.1.2 MpecTapenbiX 1 MHBAINAOB, OOJIBHHUIAX, CHIABHBIX KOPITycax

ur(A F/R)-FRHFLTx | IT1a.7.1.1.1 00pa30BaTEeNbHBIX YUPEKICHUH HHTEPHATHOTO THIIA U IETCKUX yUPEKICHUH

nr(A)-FRHFLTx 1116.7.1.1.1
ur(B)-FRHFLTx Mm.7.1.1.1
ur(C)-FRHFLTx 3.7.1.1.1
ur(D)-FRHFLTx M4.7.1.1.1

Ha 351ekTpoyCcTaHOBKH 1 3JIEKTPUYECKUE LIENH KUJIBIX U OOIIECTBEHHBIX 30aHUI
B TOpOJIaX U CEJIbCKUX HACEIEHHBIX ITYHKTaX HOMUHAIBHBIM Hanpsbkennem 1o 1000 B
NEepEeMEHHOro ToKa pacnpocTpansitorcs Tpedosanus CII 256.1325800.2016, B
COOTBETCTBUH C KOTOPBIM:

- BHYTPEHHHE 3JIEKTPUUECKHUE CETH JOJIKHBI ObITh HE pacHpOCTPAHSIOIIUMU
TOpeHHEe M BBINOJHATHCS KaOeasiMH W MPOBOJAMH C KWIAMH M3 MEIU WIH
aTIOMUHUEBBIX cru1aBoB Mapok 8030 u 8176, muHONIpOBOAAMYU C METHBIMU IIMHAMH B
cootrBeTcTBUM ¢ TpeboaHusmu 1Y, TOCT 31565, TOCT P 50571.5.52, TOCT P
58019, CII 76.13330, a Takxe TpeOOBaHUIMU IJIEKTPO- U TOKAPHOU 0€301MacHOCTH;

- CEYECHMS TOKONPOBOISALIMX MEIHBIX KW U KW U3 AIFOMUHUEBBIX CIUIABOB

Mmapok 8030 u 8176 moKHBI OBITH HE MEHEE YKa3aHHBIX B TabIuUIle 5;

Taoauua 5
Ceuenus TOKOIIPOBOAAINHUX MEAHBIX KHJI M KW U3 AJIIOMHHHUEBLIX CIVIABOB
mapok 8030 u 8176
HaunmensIee ceueHre TOKOMPOBOISAIITNX JKHJIT
kabeJeil ¥ IpoBOJIOB, MM>
HaunmenoBanue nuHuu
MEJIHBIMH JKUJIAMH U3 aTFOMUHHUEBBIX
KUTTAMHA crmaBoB Mapok 8030 u 8176
JInHuYM TpynnoBBIX CeTEN OCBEUICHUS 1,5 2,5
JIuHuu rpymoBbIX ceTei PO3ETOK 2,5 4,0
JIMHUM OT 3TAXKHBIX 10 KBaPTUPHBIX 2,5 4,0
IIUTKOB U K PAaCYETHOMY CUETUHKY
JIuHauuM pacupenenuTenbHON CeTH 4,0 6,0
(cTOSIKM) AJIsE TUTAHUS KBAPTHUP

- IIpHU COCAMHCHUHN IIPOBOAHUKOB C JKUJIAaMU U3 AJIFIOMUHUCBLIX CIINIABOB MAPOK

8030 u 8176 ¢ »BIEKTPOYCTAaHOBOYHBIMM M3JICIUSIMHU, anmnapaTaMd 3alldThl U


normacs://normacs.ru/10PJR#000000000000000000000000000000000000000000000000007D20K3
normacs://normacs.ru/10E84#000000000000000000000000000000000000000000000000007D20K3
normacs://normacs.ru/12208#000000000000000000000000000000000000000000000000007D20K3
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normacs://normacs.ru/11PV9#000000000000000000000000000000000000000000000000007D20K3
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CYETYMKAMH PEKOMEHJYEeTCS HCIOJIb30BaTh COEAUMHUTEIbHBIE YCTPOMCTBA B
coorBeTcTBUM ¢ TpebdoBanusMu ['OCT 31604 nis KOMMyTalMu TPOBOJHHUKOB U3
AJTIOMUHUEBBIX CIUIABOB C KOHTAKTAMU JJISI IPOBOJIHUKOB U3 MEIU.

Jls oOecrieueHus HaJE)KHOCTU KOHTAKTHBIX COCIUHCHUN B
pacnpeneauTeabHbIX KOpoOKax cienyer OCYILECTBIISITh COEIMHEHNUE
TOKOIPOBOJAIIMX XWJI W3 CIUIAaBOB amoMuHHs Mapok 8030 m 8176 mpu momomm
BUHTOB WJIM AJIIOMUHHUEBBIX TUJIb3, METOJIOM OIPECCOBKHU WJIU UCIIOIb30BaTh CBAPKY.

[Ipu MoHTa)ke OTBETBJISIEMBIX Kabesel ¢ *KuilamMu U3 allOMUHUEBBIX CILJIaBOB
Mapok 8030 u 8176 1OMKHBI IPUMEHATHCA CKUMBI C OIMHKOBAHHBIMU KOHTAKTAMMU.

[Ipy BBINOJHEHUU COEIWHEHHUII B AJIEKTPONPOBOJAKAX C TOKOMPOBOIAIINMH
KUJIAMHU U3 CI1aBoB aiitoMuHUs Mapok 8030 u 8176, eciiu TUIT 3EKTPOYCTAaHOBOYHBIX
U3IeIUA  COACPKUT MEJHbIE WJIM JaTyHHbIE KOHTAKThI, I OOecreueHus
CTaOMJILHOCTH KOHTAKTHOT'O COEIUHEHHS CJIEAYeT MPUMEHSTH AJICKTPOIPOBOSIINE
CMa3KH.

Menp uMeeT JIydllyr0 HPOBOJMMOCTb, MO CPAaBHEHUIO C ATOMHHHUEM, YTO
00ecreunBaeT MPU MEHBIIIEM CEYCHHUH OOJIBIIIYI0 MAKCUMAIBHYIO TOKOBYIO HATPy3KYy.

MenHblii TPOBOJTHUK MEHBINIE TOJIBEPracTCsl OKUCICHHUIO M CIIOCOOCH J0JT0e
BpEMsI COXpaHATh KAYECTBO KOHTAKTOB MPU COEAMHEHUM B PaACMIPE/ICTUTEIbHBIX
KOpoOKax U APyrux npuoopax.

B oxunapix u OOIIECTBEHHBIX 3JIaHUSAX C MPUMEHEHUEM JICPEBSHHBIX
KOoHCTpyKiMii B cootrBerctBue ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHE JIEKTPUYECKHUE CETH JIOJDKHBI OBITh HE PACIPOCTPAHSIOIIUMU TOPEHHUE U
BBITIOJTHATHCS KabensiMu u mpoBoaamu ¢ MeaubiMu xmwiamu B 'OCT 31565, TOCT P
50571.5.52, CI1 76.13330.

CIT 256.1325800.2016 nomyckaeT NOpUMEHEHHUE KaOEIbHBIX W3ACIUN C
TOKOMPOBOSIIUMU  KUJAMU U3 aJIOMUHUEBBIX CIUIAaBOB JUIsi OpraHu3aluu
BHYTPEHHHX CETEW, HO HAKJIAIbIBAET HA UX MOHTAX JIOMOJIHUTEIbHBIE OTPAHUYCHHUS.

Jiist obecriedeHusi HaJIEKHOCTH BJIEKTPONPOBOAOK B 3aHUSX, BBITTOIHIEMBIX
POBOJIaMU U KaOeIsIMU C TOKOTIPOBOSIIMMU JKHIIAMUA U3 CIUIABOB aJIFOMUHUS, TIPH
MOHT@)X€ JIOJDKHBI  HCIIONB30BATHCA  JIMOO  DIIEKTPOYCTAHOBOYHBIC — M3JICIIHS,
KOHTAKTHBIE TPYIIbl KOTOPHIX UMEIOT CHEHUANIbHBIC MOKPBITHS, 00ECTICUNBAIOIINE
CTa0MILHOCTh KOHTAKTHOT'O COCIMHEHUS KaK ¢ METHBIMHU, TaK U C TOKOTIPOBOISIIIUMHU

KWiaMH H3 CINIaBOB AJIOMHHUSA, 4YTO JOJIDKHO OBITH OTPa’)XCHO B MAapKHPOBKC


normacs://normacs.ru/10Q04#000000000000000000000000000000000000000000000000007D20K3

38

(manpumep, Cu/Al) nmubGo npH HMCHOJB30BAaHUU CEPUITHO BBIMYCKAEMBIX B CTpaHE
YCTAaHOBOYHBIX M3JEIUN JOJKHBI MPUMEHSTHCS JTOMOJHUTEIbHBIE TEXHUUECKHUE
cpencTBa, 00ecreunBaroue CTaAOMIBHOCTh KOHTAKTHBIX COCTMHEHU.

[Ipy  KOpPOTKOM  3aMBIKAaHMM  MEIHBIE  JKWJIbl  SIBJISIIOTCA  OoJee
noXapoOe30MacHbIMU, Y€M JKWJIbl U3 AIIOMUHHMEBBIX CIUJIABOB 3a CUET MEHbIIEH
3Q)KUTaTEIbHOW CHOCOOHOCTH YacTHI[ MEOW IO CPaBHEHUIO C 3aKUraTelbHOU
CIIOCOOHOCTBIO YaCTHI] ATTFOMUHUS.

C Touku 3peHHus MOKapHOW OE€30MaCHOCTH, MPEANOYTUTENIbHBIM SIBIISIETCS
NpUMEHEHUE KaOeIbHBIX U3JIETUN C MEIHBIMUA TOKOTIPOBOSIIIMMU SKHIIAMHU.

Ha nmoxxapHyto 6€301acHOCTh JIEKTPOIPOBOJIKH BIMSIET MPABHIBHOCTH BHIOOpA
CEYCHHS TOKOMPOBOMSAIINX XKW KaOeneil. HepepHblit BEIOOp ceueHus kabems MOXKeT
IPUBECTU K €ro MNEeperpeBy, OIUIABJICHUIO M3OJSLUUU U €€ BOCIUIAMEHEHUI0 WIH K
KOPOTKOMY 3aMBIKaHUIO C TIOCJIETYIOIIIM BO3TOPAHUEM.

OCHOBHBIM TMapaMeTPOM, KOTOPBIM HEOOXOJAMMO YYHUTHIBATH IPU pacyeTe
ceyeHus Kkabens SBIsETCA JJIMTEIBHO JOMYCTMMas TOKOBas Harpyska, T.e.
MaKCHMaJIbHas BEJIMUYUHA TOKA, KOTOPYIO Kabellb MOKET MPOMycKaTh 0e3 meperpesa B
TEUEHUE ITTUTETLHOTO BPEMEHHU.

PacueTHbie ieKTpUUECKHE HATPY3KH JIJIST PA3IMYHBIX KUJIBIX M OOIIECTBEHHBIX
3naHui npenacrasiieHsl B pazaene 7 CIT256.1325800.2016.

JlJisi IpoBeIeHHsI CaMOCTOSITENIbHOTO pacyeTa CeYeHus Kalensl Mo TOKY s
YaCTHOIO JIoMa (KBapTUPbl) HEOOXOIUMO BBITIOJHUTH CIEAYIOIINUE TEHCTBUS:

- ONpEeNEeIUuTh CYMMapHYI0 MOIIHOCTh BCEX DJIEKTPONPHOOPOB, KOTOPHIE
OJTHOBPEMEHHO MOTYT OBbITh BKJIIOUEHBI B CETh;

- paccuMTaTh CHITy TOKa, KOTOpas OyIeT mpoTeKaTh 1Mo KaOeIro Py BKIIOYCHUN
JAHHBIX AJIEKTPONPUOOPOB;

- Mo TabJuIe ONpeACIUTL HanboJiee MoIXoAsIIee ceueHue Kabes.

CyMMapHasi MOIIHOCTh 3JekTponpudopoB (P, BT) Bblumcisercs kak cymma
MOIIIHOCTEN OTAENbHBIX TPUOOPOB, KOTOPHIE MOTYT OBITH BKIIOUEHBI OJTHOBPEMEHHO.
JlaHHBIE O MOIIHOCTH KaXJOTO OJJIEKTPUUECKOr0 MpHOOpa YKa3bIBAIOTCA B €r0

NacropTe, pyKOBOJACTBEC 110 3KCILTyaTalliu A T.II.

Pacuer cunsi Toka (I, A) mpoTekaroiero rno kadearo MpoBOAUTCS Mo GopMyiaMm:
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st onHo(azHou cetn Hanpsbkenuem U = 220 B
1= LKy
U-cosg

st Tpexdasznoit cetu Hanpspkerrem U =380 B
Y

| S .
«.4-"; U-cosg

JUTsE OBITOBBIX DJIEKTpONPHOOpOB cosl | = 1.

K, — Ko3a(ppuumeHT 0JHOBPEMEHHOCTH, T.€. KaKas 4acTb IPUOOPOB MOKET OBITh
BKJIIOYE€HA OJHOBPEMEHHO.

JIJisi TIOBBIIIIEHUS] TIO’KapHOM O€30MMacHOCTH, B pacueTe JJis 4acTHOro JioMa
(KBapTUPBI) MOXKHO MIPENIOJIOKHUTD, YTO B CETh OJTHOBPEMEHHO MOTYT OBbITh BKJIFOUEHBI
BCE AJIEKTPUUECKUE TPUOOPHI U TPUHITH K03 dunment K, = 1.

3Has BEIMYMHY TOKa, CEYEHHE TPOBOJIA HAXOIAT Mo Tabnuie 6. Eciu okaxercs
YTO pacyeTHOe M TaOJIMYHOE 3HAYEHHUs TOKOB HE COBIAJAIOT, TO B 3TOM Cllydae

BI)I6I/IpaIOT Ommkaiiiee O0JIbIIIee 3HAUCHUE CEUCHHUS TOKOHpOBO,HHHIQﬁ JKHJIBI KaOens.

Tabauua 6
BLIﬁOp CeueHud nmposoaa 1mo BCJIMYMHE TOKA
Ceuenne MenHbIe )KUIIBI IPOBOJIOB U Kabesei
TOKOIIPOBOIAIIEN Hanpsixenne, 220 B Hanpsixenne, 380 B
HKUITBL, MM TOK, A MOIIHOCTb, KBT TOK, A MOILHOCTb, KBT
1,5 19 4,1 16 10,5
2,5 27 5,9 25 16,5
4 38 8,3 30 19,8
6 46 10,1 40 26,4
10 70 15,4 50 33,0
16 &5 18,7 75 49,5
25 115 25,3 90 59,4
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 47,3 180 118,8
95 260 57,2 220 145,2
120 300 66,0 260 171,6
2,5 20 4,4 19 12,5
4 28 6,1 23 15,1
6 36 7,9 30 19,8
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CeuecHiie MenHbIe )KUIIBI IPOBOJIOB U Kabesei
TOKOIIPOBOISAIIEN Hanpsxenne, 220 B Hanpsixenne, 380 B
UL, MM TOK, A MOIIIHOCTB, KBT TOK, A MOIIIHOCTb, KBT
10 50 11,0 39 25,7
16 60 13,2 55 36,3
25 85 18,7 70 46,2
35 100 22,0 85 56,1
50 135 29,7 110 72,6
70 165 36,3 140 92,4
95 200 44,0 170 112,2
120 230 50,6 200 132,0

Ecim B nmome HMEIOTCS MOIIHBIE SJIEKTPONPHOOPHI, HAarpy3ka KOTOPBIX
cocraBisier Oosee 1,5 kBT, mins uX MOAKITIOYEHUS PEKOMEHIYETCS HCIIOIh30BaTh
OTZIETBbHYIO JTUHUIO.

YacTo mpuxoauTcs pemiatbh oOpaTHYIO 3a/1auy, KOTJa /il U3BECTHOTO CEUCHUS
IIPOBOIHUKA, MIPOJIOKEHHOTO B JIOME UJTM KBAPTUPE, HEOOXOMMO HAUTH MaKCUMAIbHO
JOMYCTUMYIO Harpy3ky. B 3ToM ciydae, mo Tabmumam s JA@HHOTO CEUYCHUS
TOKOIMPOBOJSIIEH >KWIbl KaOels HaxXOJUMM MAaKCHUMaJbHO JONMYyCTUMYIO Harpysky.
3aTeM 3Hasi MOITHOCTH BJIEKTPUUECKUX MPUOOPOB, OMPEACIIsieM, KAaKUe U3 HUX MOTYT
OBITh OJTHOBPEMEHHO BKJIFOUEHBI B CETh.

Crnenyer MOMHUTH, YTO MAKCHUMAJbHBIN JOMYCTUMBIM TOK JJIsi CTaHIAPTHBIX
OBITOBBIX AJIEKTPOYCTAHOBOYHBIX W3JENUN (BBIKIIOYATENM, PO3ETKH) paBeH 16 A.
[TosToMy BKIIIOYATh B OAHY PO3ETKY WJIM MOJKJIIOYATh K OJHOMY BBIKIIFOUATENIO

Harpy3Kky ooisiee 16 A, uTo st 0fHO(pA3HOM CETU COOTBETCTBYET 3,5 KBT Henb34.
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3.3. J[eiictBua mnpu  OOHApY)KEHUM  ABAPHUHMHOIO  pexuUMa B
3JIEKTPOOOOPYA0BAHUY

ABapuiiHbBIN peXUM paOOThI IKCIUTYaTUPYEMOTO JIEKTPOOOOPYIOBAHUS MOXKET
IPOSIBISATHCS B BUJE CPabOTKHU anmapaToB 3JIEKTPUUYECKON 3aIIUThI CETH, N3MEHEHUs
[BETa TEPMOMHIHUKATOPOB, OOHApYy>KEHHsI 30H AHOMAJIBHOI'O HarpeBa 3JIEMEHTOB
ANEKTPOOOOPYIOBaHUS TPU TEIUIOBU3MOHHOM JHMArHOCTHKE, CPaOOTKU AAaTYHUKOB
TepmocucteM. Kpome Toro, 00 aBapuifHOM pexkume paboThl AJIEKTPOIIPUOOpa MOKET
TOBOPUTH MOSIBJIEHUE HA €r0 MOBEPXHOCTH, IIHYPE M BUJIKHU MUTAHUS OIUIABJICHUH,
nepopMma Kopiyca, BOSHUKHOBEHUH IpU pab0oTe HEXapaKTEpPHOIo IIyMa M 3amaxa
TJIABSIEHUCS U30JISILUH.

[Ipu3Haku aBapuiiHOTO pexxruma padoThl AIEKTPOOOOPYAOBAHMS U ACUCTBUS MIPU

UX 0OHapyXEHUU MPEICTABIICHbI B Ta0IULIE 7.
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Taoauna 7

Ilpu3Haku aBpapuiiHOrO pexxuMa padoThl 3JIEKTPOOOOPYI0OBAHNS U 1efiCTBHS NPU UX O0HAPYKEHNH

IIpu3Hak aBapuMHHOIO pexKUMa

Bo3mozkHas NpU4YvuHa

PeKOMeH)IyeMBIe JelCcTBUA

CpaboTan aBTOMaTHYECKHIA BBEIKITIOYATEITh

KopoTkoe 3aMbIkaHUE B LIETIH.
[Teperpy3ka B uenm.

Cpabotaio YCTPOMCTBO
Qg depeHInaIbLHOTO TOKa

34U ThI

VYTeuka ToKa.

CpaboTtano  yCTpOHCTBO
JyTOBOTO MPO00st (MCKPEHUS)

3alllUThI oT

Hyrosou
npoOo(Tiocie10BaTeIbHBIH,
NapajuleNbHbIM, Ha 3€MJII0) WU
UCKpEHHE.

CpaboTtano  ycTpOHCTBO
nepeHanpsHKeHUS

3alIUThI OoT

[lepenaapl HanpsHKEHUS

Oram 1.
- YCTAaHOBHTH KaKOW THIT armapara 3amuTel cpadoTai (aBTOMaTHYECKHA
BBIKJTIOYATENh, YCTPOWCTBO  3amUTHl  AUQPPEpEeHIINaTBHOTO  TOKa,

YCTPOMCTBO 3alIUTHl OT MEPEHANpPSKEHHsI, YCTPOWCTBO 3alUTBl OT
JIYyroBOro Tpo0os (MCKpeHWs)) WIM 10 KaKOMy KaHally MPOU3O0IILIO
cpabaTpIiBaHMe, €CITU TPUOOP KOMOMHUPOBAHHBIN, T.€. 00BEIUHSAET B ceOe
JBa ¥ 00Jiee TUIIA 3aIUTHL;

- YCTaHOBUTH 0OCTOSTENILCTBA MPU KOTOPHIX MPOU3OIILIO OTKIIOUYEHHE.
Yro mpou3ouuo mpei OTKIYEeHHEM (TOAKIIOYEHHE WM OTKIIOYCHHE
nmoTpeOuTensi, MEpIIaHNE CBETa, aHOMaJIbHAsE paboTa AIEKTPONPUOOPOB U
T.11.)? Kakue Harpy3ku ObUIM MOAKIIOUEHBI U OblIH B padore? Kornma u
CKOJIBKO pa3 cpabaThIBaIH anmapaTsl 3alIUThI?

- TPOBECTH BH3YAIbHBIH OCMOTP 3JIEKTPOOOOPYIOBaHUS (IIHYPHI
MUTaHUS,  PO3ETKH,  BBIKJIIOYATENM, KOHTAaKTHblE  COEIMHEHUS,
COCIMHUTENIbHBIE KOPOOKH, 3JEKTPONpPHOOpPHI) HAa HAJIWYME BHUIUMBIX
MOBPEXKIACHUHM (M3MEHEHUE LBETa WIM OIUIABJICHUE H30JSLUH, CIeIbl
TEPMUYECKOTO BO3JICHCTBHS B pe3ylbTareé KOPOTKOTO 3aMbIKaHU,
HCKPEHHSI, IEPErPy30K);

- €CIIM TpU BHU3YaJbHOM OCMOTPE OOHApYy>KEHBI MOBPEKACHUS, TO

HEOOXOAMMO INPUCTYHNUTh K YCTPAHEHHUIO IPUYMH  BBISBIECHHBIX
IIOBPEXKACHUN u PEMOHTY (3ameHe) IIOBPEXKICHHOTO
AIIEKTPOOOOPYAOBAHUS;

- ©CJIM TIPH BHU3YaJbHOM OCMOTpPE MOBPEXKICHUS HE OOHAPYKEHBI, TO
HEO0OXOIUMO MPEUTH K dTaIry 2.

Oran 2.

[TpoBepuTh HaUICKANTYIO paOOTy armapara 3amuThl.

- 7S YCTPOWCTBA 3alIUTBI OT MEPEHANPSHKEHUS U3MEPUTHh 3HAUYCHUE
HANpPsDKCHUS MUTAroNei cetn. Eciim 3HaUYeHWEe MUTAIONIETr0 HANPSKCHHS
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IIpu3Hak aBapuMHHOIO pexKUMa

Bo3MoskHas npuynHa

Pexomenayemble qeiicTBUS

CeTH BBIXOJUT 3a JIMala30H yCTaBKU ammapaTa (HM)KE HIKHEro mpejaesa
WIM BBIIIE BEPXHEr0), TO MpobieMa B ceTu. Eciau 3HaueHHe MUTAKOIIEero
HanpsDKeHUsl CeTH JIEKHUT B JMara3oHe YCTaBKH, TO amlmapar 3allUThbl
HEUCIPABEH U €ro He0OXOAMMO 3aMEHHUTB;

- JJIs yCTPOMCTBA 3alUThI JU(PepeHIINaTIbHOI0 TOKa B COOTBETCTBUH
co craHgapramu [7, 8] B KOHCTPYKUMHU JOHKHO OBITH MPEAYCMOTPEHO
TECTOBOE YCTPOMCTBO (KHOIKA), KOTOpoe O0OecHeunmBaeT MpOBEPKY
paboTocnocoOHOCTH anmapara. Takxe MO>KHO IIPOBEPUTH
paboTOCIOCOOHOCTh YCTPOWCTBA C IMOMOIIBIO MPUOOPOB MPOBEPKH U
U3MEpEHUs] NapaMeTpoB YCTPOMCTB 3alUTHOrO OTKItO4YeHus. Ecmau
anmapar 3aluThl HEUCIIPaBEeH, €ro HeOOXOMMO 3aMEHHUTb.

- JUIA YCTpOWCTBa 3aIIMTBl OT JyrOBOTO TMPOOOS TPOBEPUTH
paboTOCIOCOOHOCTH ammnapara B COOTBETCTBMM C MHCTPYKLHMEH 3aBoja-
uzroroButens. Hanpumep, ¢ MOMOIIBIO TECTOBOIO  YCTPOMNCTBA,
BXOJISIILIET0 B KOMIUIEKT IOCTaBKM MNpHOOpa, MpH MOMOILM TECTOBOM
KHONKM U T.J. Eciam anmapaT 3amiuTbl HEUCHPABEH, €ro HEeoOXO0IUMO
3aMEHUTb.

- 711 aBTOMAaTHUYECKOI0 BBIKIIIOUYATENSl IPOBEPUTH Pab0TOCIIOCOOHOCTh
MeXaHu3Ma pacleruieHus. B3pecTu aBToMaTHYECKUI BBIKIIIOYATEIb PYKOI
U 1ocie OTKIIoUUTh ero. llpu oTkirodyeHun JOHKEH OBITh CIBILIEH
XapaKTepHBIN IETYOK.

Ecnu annapatbl 37€KTpUUYECKON 3aIMThl MCIPaBHBI, TO HEOOXOIUMO
MepenTH K FTamy 3.

Oran 3.

IIpoBepka nmprcoeIMHEHHBIX HATPY30K (JIEKTPOIIpUOOPOB).

- TPUCOENUHATH K DJEKTPUYECKOM LEenu I00YEepeaHO IO OJHOU
Harpyske, KOHTPOJIHUpPYsl cpadaThIBaHMs allapaToOB 3allUTHI;

- TIpU BBIABICHUM HArpy3KH, BBI3BIBAIOIICH CpabaTbIBaHHME ammapara
3alIUThI, BBIBECTU HATPY3KY U3 SKCILTyaTalllu.

PesynbraTel MpOBEPKH, a TaKXKe BCE MPOBECHHbBIC MPO(PUIAKTHUECKUE
Y PEMOHTHbIE pabOThI IOJIKHBI ObITh 3a()UKCHPOBAHBI B )KypHAJIE.
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IIpu3Hak aBapuMHHOIO pexKUMa

Bo3MoskHas npuynHa

Pexomenayemble qeiicTBUS

TepMOMHIUKATOP U3MEHUI IIBET

[Teperpy3ka uenu.
Iloxoi KOHTAaKT.

- BriBecTu a51eKTpo0OOpYI0BaHUE U3 IKCILTyaTallUu;

- YCTaHOBHUTb OOCTOATENbCTBA, NMPU KOTOPHIX MPOM3OLIET MEperpes
(kakue Harpy3Kku OBLIY TIOJIKJIFOYCHBI M ObUTH B paboTe, MpU BO3ZMOXKHOCTH
M3MEPUTH MPOTEKAIOLINH TOK C IEJIBIO BBISABICHHS MIEPETPY3KN).

- IPOBECTU BU3YaJbHBIH OCMOTpP AJIEKTPOOOOPYIOBAaHUS, HA KOTOPHIH
HAHECEH TEPMOMHJMKATOpP HA HAJIWYUE BUAMMBIX IOBPEKICHUI
(u3MeHeHHe IBeTa WM OIUIABJICHUE W3OJSIUH, CIIEAbl TEPMUYECKOTO
BO3JEHCTBUS B  pe3ylbTaTe KOPOTKOTO 3aMbIKaHHUs, HCKpEHUs,
MEePETPY30K);

- €CIIM TpU BHU3YaJbHOM OCMOTPE OOHapy>KEHbl MOBPEXKACHUS, TO
HEOOXOOUMO MPUCTYNUTh K YCTPAHEHUIO TMPUYMH  BbISBICHHBIX
HOBPEKICHUN u pPEMOHTY (3ameHe) IIOBPEKIECHHOIO
AIEKTPOOOOPYAOBAHUS;

- €ClIi NPH BU3YaJIbHOM OCMOTpPE MOBPEXKACHUS HE OOHApYXKEHbI —
IIPOBECTU OLIEHKY €ro COCTOSHUSI M BBINOJIHUTH HPO(UIAKTUUYECKHE
paboThI;

- YAQJIUTh CTapblii TEPMOUHIANKATOP U HAHECTU HOBBI.

B xypnane yka3zaThb JaTy OOHapy>KeHHMsl MeperpeBa, IpPUUYUHY,
MIpOBEJIeHHbIE PabOThl (PEMOHT, 3aMeHa, MPOPUIAKTHYECKUE padoThl),
JaTy HAHECEHHs HOBOIO TEPMOMHAMKATOPA, COCTOSIHUE HOBOIO
TEPMOUHIMKATOpa (1IBET, IPaIyHpPOBKa U.T.I1.).

[Tomyuyen curxan moxapHOM ONMACHOCTH OT
TEPMOCUCTEMBI

[Teperpy3ka.
Iloxoi KOHTAaKT.

B cnyuae nonyuyeHus curHana o neperpese:

- YCTaHOBHUTb MECTO, /1€ IPOU30LLIO cpadaThIBAaHUE JaTYNKA;

- 3apuUKCHUpPOBAaTh B IKypHaJIE€ BpeMs, MECTO U HAUMEHOBAHUE
3JIEKTPOOOOPYIOBaHHUS, HA KOTOPOM MPOU3OIILIO CpadaThIBAaHUE;

- TPOM3BECTH OCMOTp OOOpYyAOBaHUS, MO MPUYUHE KOTOPOIO
IIPOU301ILIO cpabaThIBAHUE CUCTEMBI;
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IIpu3Hak aBapuMHHOIO pexKUMa

Bo3MoskHas npuynHa

Pexomenayemble qeiicTBUS

- [0 pe3yilbTaTaM OCMOTpPa, B CiIyyac BBISBICHHS HEUCIIPABHOCTH,
NPOBECTH  PEMOHT, TEXHHYECKOE OOCIHy)KHBAaHWEC WM  3aMEHY
3JIEKTPOOOOPYI0BAHM;

- Ipu HeO6XOI[I/IMOCTI/I 3aMCEHUTH JaTUYHUK C COOTBGTCTBYIOHleﬁ OTMETKOH
B JKypHAle.

IIpu [IPOBEIECHUH TEIJIOBU3UOHHON
JTUArHOCTUKM  OOHapy>Xe€H aHOMAaJIbHBIN
HarpeB 3JIEMEHTa IEKTPO00OpyI0BaHUS

Ileperpyska.
II;moxoi KOHTAKT.

[Ipu  oOHapyXeHHMH  aBapHIHOTO  I0>KAPOOIMACHOTO
ANEKTPOOOOpYyIOBaHUE  HEOOXOIUMO  HEMEAJIEHHO
AKCIUTyaTalliu U MPOBECTU PEMOHTHBIC PaOOTHI.

[Tocne yctpaneHus HEMCHPABHOCTEH, MPUBEAIINX K BO3ZHUKHOBEHHUIO
nedexra, pPEKOMEHAYETCS TPOBECTH IMOBTOPHOE TEIJIOBU3MOHHOE
o0cief0BaHNe JAHHOTO OOBEKTA.

Pe3ynbTarhl NOBTOPHOW IMATHOCTUKU 3aHECTHU B IIPOTOKOJI C YKa3aHUEM
MPOBEACHHBIX PEMOHTHO-TIPO(DHIIAKTHIECKUX padoT.

Pexomenayercss ~ mpoBOAMTH BHEIUIAHOBYIO  TEIJIOBU3UOHHYIO
JTUATHOCTUKY OTACJIBHBIX 3JIEMEHTOB JJICKTPOOOOPYJAOBAHHS TOCTE
Ka)XJI0TO UX PEMOHTA UJIU 3aMEHBI.

Pe3ynpTarel BHEIIAHOBOW JMAarHOCTUKH 3aHOCATCS B MPOTOKOJ C
yKa3aHUeM MPUYUHBI 00CTIeI0BaHNS.

nedekra
BBIBCCTHU n3

[Ipu pabore »saexTpuueckoro mnpudopa
HaOJII0/IaeTCsl HEe XapaKTepHBIN IIyM, 3amax
IUIABSILENCS N30SI,

Ilepenane! HanpsHKEHUS.
Hapymenne
JKCILTyaTalUu.
HewncnpaBHocTh
aJIeKTponpudopa

MIpaBHII

OTKITIOYHUTH IAEKTPONPUOOP OT CETH.

OcMoTpeTh NmpubOp Ha HaTWYHE HEUCTPABHOCTEW (OIJIaBICHUE WIIH
MOBPEKIACHUE H3OJSAIUN MHUTAIOINIEro IIHYypa, AedopMalius Kopimyca U
T.0.).

[Ipu oOHapy KeHNUN HEUCTIPABHOCTH BBIBECTH MPUOOP U3 IKCILTYaTaIHH.

[Ipon3BecTr peMOHT WJIH 3aMeHy puoopa.
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3akirouenue

J11st TOBBILIIEHUST YPOBHSI TIO’KapHOM 0€30MacHOCTH 0OBEKTOB JKHIIOTO CEKTOpa U
OOIIIECTBEHHBIX 3IaHU HEOOXOJAMMO TPOBEICHUE MEPONPHUATHNA MO MPOQPUITAKTUKE
MO’KapOB OT JJEKTPOOOOPYIOBaHWS, B TOM UHCIE HAa OCHOBE COBPEMEHHBIX
BO3MOXKHOCTEH BEACHUS MOHHUTOPHUHTA COCTOSHHUS IIOXApHOW O€30MacHOCTH,
IKCILTYaTUPYEMOTO 3JEKTPOOOOPYIOBAHHUS.

K HUM OTHOCHTCS CHUCTEMaTWYECKU MOHHTOPUHT TOKapHOW O€30macHOCTH
IKCILTyaTHPYEMOTO DJIEKTPOOOOPYIOBAHUS JKUJIBIX W OOIIECTBEHHBIX 3/IaHUN C
IPUMEHEHUEM COBPEMEHHBIX TEXHHYECKUX CPEJCTB, @ MMEHHO TEIUIOBU3MOHHAS
JTUArHOCTHKA, TPUMEHEHNE TEPMOWHIUKATOPOB TS BRISBIICHUS aBapUHHBIX y9aCTKOB
AJIEKTPOYCTAaHOBOK. Takke HEOOXOIMMO BHEAPATh B IIHPOKYIO MPAKTUKY HOBBIC
anmaparThl 3alUThI TEKTPUUIECKUX CETEeH — YCTPONCTB 3alUThI OT IyTOBOT'O IPOOOS U
NepeHAPSKCHHUS.

C 1enp0  TIOBBINICHWS  TMOXKApHOW  0E30MAaCHOCTH  JKCIUTYyaTHPYEMOTO
AEKTPOOOOPYIOBaHMS JKWJIBIX M OOIIECTBEHHBIX 3/aHUW, MPOPUIAKTHICCKUM
OCMOTpPaM JIOJHKHBI TIOJIBEPTaThCS BCE JIEMEHTHI DJIEKTPOYCTaHOBOK.

Meton mnpoduIaKTHKKA JOMKEH BBHIOMPATHCS HCXOAS U3 TEXHUYECKUX
BO3MOXKHOCTEH, yl100CTBa BEIEHUS OCMOTPOB M 0OE30MACHOCTH OOCIY>KHBAIOIIETO
nepcoHana. Bo3MOXHO MOpUMEHEHHE pPa3HBIX METOJAOB Ha OJIHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKIIUU U YCIIOBUH DKCILTyaTaIlHH.

Coderanue HECKOJIBKHX METOJIOB POPUITAKTHKHY MO3BOJISAET OoJiee 3PPEKTUBHO
IIPOBOJIMUTH MPOGUIAKTUKY TOKAPHON 6€301TaCHOCTH JICKTPOOOOPYI0OBAHMS KUJIBIX U
0OI1IECTBEHHBIX 3/ITAHUM.

[IpumeHsisT COBOKYIMHOCTh Pa3IWYHBIX METOJOB MOYKHO IOCTPOUTH CHUCTEMY
MOHUTOPHUHTAa ¥ TPOQHWIAKTHKHA IOKApPHOH OMAacHOCTH  AKCIUTYyaTHPYEMOTO
AJNIEKTPOOOOPYIOBAHUS, OTPAXKAIONIYI0 COCTOSHHE TMOXKapHOW  0€30MacHOCTH
AJIEKTPOYCTAHOBOK U  TO3BOJIAIONIYIO OCYHIECTBJISITH €r0  MPOTHUBOIOKAPHYIO

npo(rIIaKTUKY.
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[Tpunoxenue

Onucanue TeXHUYECKHUX CPEICTB NMpeaynpexaeHus u npopuIakTuKu
MO0KAPOB OT 3JIeKTPO0OOPY10BAHMS

ABTOMaTHYeCKHe BbIKJIYaTen (AB)

ABTOMATUYECKUN BBIKIIOYATENIb WM TPOIIE TOBOPS «aBTOMAT» - 3TO
KOMMYTAIIMOHHBIN anmapar, npeIHa3HauYCHHBIN JJIsI 3aIUThI JIEKTPUYECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKHUX 3aMbIKaHUU U MEPErPy30K.

ABTOMaTHYECKHE BBIKJIFOYATEIN OBIBAIOT C DJICKTPOMArHUTHBIM PacleUTEIeM
3aIIUIIAIONIIAM AJIEKTPUUYSCKYIO IIEIb OT KOPOTKOTO 3aMbIKaHHS 1 KOMOMHUPOBAHHBIM
pacuenuTesieM — KOIJa JOMOJTHUTEIBHO C BJIEKTPOMArHUTHBIM PACIENUTEIEM

MIPUMEHSETCS TEIIOBOM pacleNUTENb, 3alMIIAIOIINNA [ENb OT MEPETPY3KH.

10

WO e an

e iy

11

1, 2 — BUHTOBBIE KJIEMMBI JJI51 IOJIKJIFOUEHUS;3 - TOJBUKHBIN KOHTAKT; 4 — HEITOIBUKHBII KOHTAKT;
5 - nyroracuTenbHas kKamepa; 6 - THOKHi IPOBOHUK (IPUMEHSIETCS AJIS COSIMHEHHS O IBUYKHBIX
yacTeld aBTOMAaTHMUYECKOI'0 BBIKJIIOYATENs); 7 - KaTyLIKa AJIEKTPOMArHUTHOIO pacuenuTrens; 8§ -
CepICUHHK 3JIEKTPOMArHHTHOTO PAaclenuTeNs; 9 - TEIIoBoil paclenuTens (GuMeramIuyecKas
miactuHa); 10 - MexaHusMm pacuenutens; 11 - pykosTka ynpasnenms; 12 - dukcatop (mns
kperuieHus apromata Ha DIN-peiike); 13 - kopmyc.

Pucynok 1. YcerpoiictBo AB ¢ KOMOMHUPOBaHHBIM paclenuTesieM



48

B cootBerctBun ¢ tpedoBanusamu riaBel 3.1 I1YD, CII 256.1325800.2016,
CII1 31-110-2003 OBITOBBIE 2JIEKTPOCETH JOJDKHBI OBITH 3alUINEHBI OT KOPOTKHX
3aMbIKaHUl W meperpy3ku. [loaTomMy mjisi 3alUTBl AJIEKTPONPOBOAKU KWIBIX U
OOIIECTBEHHBIX 3[IaHUW CIEAyeT TMPUMEHSITh aBTOMAThl C KOMOWHHUPOBAHHBIM
pacCLEIUTENEM.

B aBTOMaTtHueckoM BBIKJIIOUYATENIE, 3 3AIIUTY LEMH OT KOPOTKUX 3aMbIKaHUI
OTBEYAET JIEKTPOMArHUTHBIN pacuenuTenb. OH COCTOUT U3 KaTYIIKU C HAXOAALIUMCS
B €€ IEHTPE CEepJCYHUKOM, YCTAHOBICHHBIM Ha CHEUUAIBHOW TIpyxuHe. B
HOPMAJTLHOM PEKHUME PabOThI, TOK, TIPOXO/IS IO KaTYIIKE CO3/IaeT JIEKTPOMAarHUTHOE
noyie, KOTOPOE TMPUTITHBAET CEPACYHUK BHYTpb KaTymkud. CHIbl 3TOro
3JIEKTPOMArHUTHOTO TIOJS HEJAOCTaTOYHO YTOOBI TMPEOAOJETh COMPOTHUBJICHUE
NPYKUHBI, HA KOTOPOW YCTAaHOBJIEH CEpJIeYHUK. [Ipu KOpOTKOM 3aMBIKaHMU TOK B
AIEKTPUYECKON 1€MW MIHOBEHHO BO3pAacCTAaeT JO BEIMYMHBI B HECKOJIBKO pa3
MPEBBIIAIONICH HOMUHAIBHBIN TOK AB, 3TOT TOK KOPOTKOT'0 3aMbIKaHUSsI, TPOXOS 1O
KATYIIKE 3JICKTPOMArHUTHOTO PACIENUTENsl YBEIUYUBACT JIEKTPOMArHUTHOE MOJE,
BO3JICHCTBYIOIIEE HAa CEPACYHUK JO TAKOW BEJIMYMHBI, YTO €ro CHUJIbl BTSATHUBAHMS
XBaTaeT Ha TO YTO ObI MPEOAOJETh CONPOTUBIICHHUE MPY>KUHBI, TEpEMENIasiCh BHYTPb
KATYIIKM CEpJCYHHUK PAa3MbIKAET MOJBMKHBII  KOHTAKT  aBTOMAaTUYECKOIO
BBIKJIFOYATENsl, 00€CTOYMBAs IEMb. DJIEKTPOMArHUTHBIA PAaCUENUTENb OTKIIOYAEeT
3JIEKTPUYECKYIO LIETb 3 JOJIHU CEKYHJbI.

3ammTy DJIEKTPUUECKOM Iemu OT TMeperpy3kd o0ecleunBaeT TeIIoBOM
pacLEnUTENb aBTOMAaTHYECKOTO BBIKIIFOYATENS.

[Teperpy3ka MOXET BO3HUKHYTb TP BKIIOYEHUH B CETh AJIEKTPOOOOPYAOBAHUS
00111e¥1 MOIITHOCTBIO MPEBBINIAIONICH JOMYCTUMYIO Harpy3Ky ISl JaHHOW CETH, YTO B
CBOIO Oue€pe/lb MOXKET MPUBECTU K MEPErpeBy MPOBOJIOB Pa3PYLICHUIO H3OJIALINU
3JIEKTPOIPOBOJIKY Y BO3SHUKHOBEHHUIO TTOXKapa.

TemuoBoi pacuenuTesnb MpeACcTaBiIsieT CO00M OMMETaNINYECKyI0 TUIACTUHY, T.€.
OH COCTOMT M3 JIByX CHAsSHHBIX IUIACTMH H3TOTOBJICHHBIX M3 PAa3HBIX METAJIJIOB,
UMEIOIINX Pa3HBIA KO3PPUIIMEHT pacIIupeHus MPU HarpeBe.

[Ipn npoxoxkaeHHH MO OUMETAaUNIMYECKOW IUIACTUHE TOKa IPEBBIIIAIONIETO
HOMUHAJIbHBINA TOK AB miacTuHa HarpeBaeTcsi, Ipu 3TOM OJUH METaJUl pacIIUPIETCS
ObICTpee ApPYroro. DTO MPUBOAUT K HMCKPHUBJICHUIO OMMETAUIMYECKOW IJIACTHUHBI.
[Ipy wWcCKkpuUBIEHHM OHA BO3JECWCTBYET HA MEXAHW3M pPACLENUTENsA, KOTOPBIU

Pa3sMBIKACT HOI[BI/I)KHBII\/'I KOHTAaKT.
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Bpemsi cpabaThiBaHMs TEIJIOBOIO pAacCIENUTENsT 3aBUCUT OT BEIUYUHBI
MPEBBIIICHUS MPOTEKAIOIIETO B LIETIH TOKA HaJl HOMHUHAJIbHBIM TOKOM AB. UeMm Oosbiiie
ATO TMPEBBINICHHE, TeM ObICTpee cpaboTaeT pacIeUTENb.

Toku ycTaBOK aBTOMATHUECKHX BBIKIIIOYATENEH, CIIyXKalux sl 3al[UThl
OT/ICJIbHBIX YYaCTKOB CETH, CIEIyET BHIOMPATh MO BO3MOXHOCTH HAUMEHBIIUMH IO
pacyeTHBIM TOKaM 3THUX YYaCTKOB WJIHM 10 HOMUHAJIBLHBIM TOKaM 3JIEKTPOIIPUEMHHUKOB,
HO Tak, 4TOOBI ammapaThl 3allUThl HE OTKJIIOYAIM SJEKTPOYCTAaHOBKH TpHU
KPaTKOBPEMEHHBIX Teperpy3kax (IyCKOBbIE TOKH, MUKH TEXHOJOTUYECKUX HArPy30K,
TOKH MPU CaMO3aITyCKe U T. II.).

Crnenyer oOpamaTh BHUMaHHE HA MAPKUPOBKY U XapakTepucTuku AB.

B MapkupoBke yka3blBaroTcs:

- MOJIEJIb aBTOMATUYECKOT'O BBIKJIFOYATEIIS;

- HOMUHAJIbHBIN TOK - MAKCUMAIBHBIA TOK 3JIEKTPUUYECKOU CETH, ITPU KOTOPOM
ABTOMATHYECKUM BBIKIIOUATEIIb CIIOCOOCH JUIMTEIBHO paboTaTth 0e3 aBapHMHOTO
oTKItoueHUs 1ienu. CTaHaapTHBIC 3HAYEHUS! HOMUHAJIBHBIX TOKOB aBTOMAaTHUUYECKUX
BBIKJTFOUATEINICH JIJII CETEH KUIIBIX B 00mecTBeHHbIX 3manui: 10, 16, 25, 32, 40, 63 A;

- HOMMHAJIbHOE HaIPSKEHHE - MAKCUMAJIbHOE HAaNpshKEHUE ceTd B BonbTax, Ha
KOTOPOE€ pacCUUTAaH AaBTOMATUYECKUI BBIKIIIOYATENb;

- TIpeneNbHasT OTKITIOYAIOIIasi ClIOCOOHOCTh aBTOMATHYECKOTO BBIKITIOUATENS -
MaKCUMAaJIbHBI TOK KOPOTKOTO 3aMblKaHUsi B AwMIepax, KOTOPBIM crocobeH
OTKJIIOYUTH JTaHHbII AB cOXpaHHB Npu 3TOM CBOIO paboTocnocoOHOCTh. B cimydae
NPEBBIIIEHUS TOKOM KOPOTKOTO 3aMbIKaHUsl 3HAYEHMS YKA3aHHOW NPEAEIbHOM
OTKJIFOYAIOIIEH CIOCOOHOCTH BO3HHMKAET BEPOSTHOCTH OIUIABICHUS TIOJIBUKHBIX
KOHTAakTOB AB u ux mpuBapuBaHus Ipyr K IpyTy, T.€. Bbixojaa AB u3 ctposi.

- XapakTepuCTUKa cpabaTbiBaHUs - ONpEAENSeT auana3oH cpadaTbIBaHMS
aJeKTpoMarHutHoro pacuenurens AB. Xapakrepuctuka cpaOaTbiBaHUSI HMEET
OykBeHHOEe oOOo03HaueHue. JIns 3almuThl  DJIEKTPUYECKHX CETeH JKUJIBIX U

0OIIIeCTBEHHBIX 37aHui Yaile Bcero npuMenstoTces AB ¢ xapakrepuctukamu B, C, D.
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Nlorotun

) BM63-1X
~230/400V 50Hz

1- HaumeHoBaHue un cepus
2 - HOoMUHanbHOe HanpsxeHune

3 - Bpema-ToKOBas xapaktepucruka

4 - HoMuHanbHaa yacroTa

5 - HomMuHanbHasa oTkaYaLwas cnocobHOCTb
6 - TokoBasa Harpy3ska

Pucynok 2. [Ipumep mapkupoBku AB

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

XapaKTePUCTHKHU cpabaThiBaHusl B COOTBETCTBUM C [12] mpeacrasnensl B Tabnune 1.

Tabnuna 1
Jlnana3oHbl TOKOB MTHOBEHHOT'O PACLEIIIEHUS
XapakTepucTuKa cpabaThIBaHUsA Juanason
(tun AB)

B Csbie 3 [, 10 5 [, BKIIIOYUTEIBHO

C Cabie 5 [, 10 10 [, BKIFOYUTEIBHO

D Cepie 10 [, 1o 20 [, BKIIOYUTENBHO
I, - HOMUHAIBHBIA TOK AB.

Br1i6op aBTOMATMYECKOTO BBIKIIOYATENSI OCYIIECTBISIETCS MO CIIEAYIOIIUM
napaMeTpaM:

- M0 KOJWYECTBY MONOCOB. OOHO- M IBYXIONIOCHBIE AB mpumeHsroTCS 11
onHO(ha3HOM ceTH, a TPEX- U YeThIpexmoocHbie AB - B TpexdasHoii cetu;

- 10 HOMMHAJIBHOMY HanpspkeHutro. HomuHanbHOe HampsikeHue AB 1oimkHO
ObITH OOJIBIIIE WM PAaBHO HOMHHAJIBHOMY 3HAUYECHHMIO HAINPSDKEHUS 3allUIIAEMON UM
LEIIH;

- M0 XapaKTepUCTUKE cpadaTbiBaHMs. XapaKTepUCTUKY cpabarbiBanus AB

MOJKHO BI)I6paTI> COorJIaCHO Ta6JII/ILIC 1;
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- 110 HOMUHAJIBHOMY TOKY. OTnpeeuTh HEOOX0AUMBIF HOMUHAJIbHBIN TOK AB

MOKHO I10 MOIIIHOCTH HUJIH 110 CCUCHHIO KHNJI KaOeJs.

YcrTpoicTBa 3alIUTHOI0 OTKJIKYeHus AU depenunanbroro toka (YIT)

YCTpoICTBO 3alIMTHOTO OTKIIOYEHHS AU(GEepeHInaIbHOr0 TOKa WM, Kak
4acTo roBopsT, «Y30» - 3TO KOMMYTAIlMOHHBIM anmnapar, MpeJHa3HAaYeHHbIN IS

3al1UThI 3J'I6KTpPI‘ICCKOI>i LCIIN OT TOKOB YTCYKH.

N
1 — mm CPCHUMHAIBHBIH el =
(b depe _ 1N V30
TpanchopMaTop TOKA: @
2 — NopOroBbliii JIEMEHT; -l —=
3 — HCMOJIHMTEJIBHBI I [4 16 s V.5 3 ©)|
MEXAHMIM; f /l-[:
4 — Hens TECTHPOBAHMS; T L 1 2
5 — CHUIOBBIE KOHTAKThI; <t - = \
6 —3aAlMTHEI KOHTAKT R o i
LEenH TeCTHPOBAHMA, Igﬂ |
T — kHonka «Tecr»: A 5 =
R — TecTORBIil pe3HcTOp; 2 liN
1, 2, N — knemmbr ¥Y30.  § oo

Pucynox 3. I[Ipunnun pa6otsr YT

Tok yTeyku — 3TO TOK, MPOXOJAIIMM MO HEXKENATeIbHBIM, B HOPMaJbHBIX
YCJOBUSIX IKCIUTyaTallUU, MPOBOSIINAM ITYTSM.

B HopmasibHOM pexume padoThl 3JEKTPOYCTAHOBKH, SJEKTPUUYECKUN TOK
MIPOTEKAET Yyepe3 MPOBOAHUKH BHYTPHU HEE, KaK MPEAYyCMOTPEHO KOHCTpyKuueu. Ot
JIPYTUX TOKOMPOBOSIIUX 3JEMEHTOB KOHCTPYKIHMH (METaUIMYECKUE KOPIyC, pama,
KapKac), MPOBOJHUKHU OTJEIEHbI U30JISIIIUEH, COMPOTUBIICHUE KOTOPOU HE MO3BOJISIET

CO34aTh JJICKTPUYICCKYIO LCIIb.



52

Pucynok 4. [Ipumep korctpykuuu Y [T

Ecin mo kakoi-To mpuurHE (MOBPEXKIEHHUE, BIAXHOCTb, TOKONPOBOSLIASL
ObUIb U T.I.) CONPOTUBIEHUE HU3OJISUUU YMEHBIIMJIOCh, Ha KOPIYCE WIH JIPYTUX
TOKOIPOBOSIINX 3JIEMEHTAaX YCTAHOBKU MosiBisieTcs: nmoTeHman. Cam no cedbe Tok
YTEUYKU HE BO3HUKHET, HEOOXOJIUMO CO3/JaTh II€Tb, COCAUHSIOUIYIO JIEKTPUUECKUIMA
npubop ¢ MOTEHLMAJIOM Ha KOpIyce ¢ 3eMJied WIM HEeUTpasbio. 31€Ch BO3MOXKHO
HECKOJIBKO BapHUAHTOB.

B nepBoMm ciydae, KOpmyc 3JIEKTPOYCTaHOBKU, HampuMep, ObITOBOM TEXHUKH,
KACaeTCsl METAJUNIMYECKOTO IMPOBOJHMKA, UMEIOLIETO0 KOHTAaKT C 3emiieil. B Touke
KaCaHMsl 3aMbIKA€TCS LEMNb, U BO3HUKAET TOK YTE€UKU. ECIM KOHTaKT IOCTATOYHO
HAJIeKHBIM, TO CHJIa TOKAa BO3pacTeT A0 Mopora cpabaTbIBaHUS aBTOMATHYECKOTO
BBIKJIIOUaTeNsl B IIUTKE nuTaHus. [Ipu cnaboM KOHTAaKTE MOXET BO3HUKHYTH
VUCKPEHHE, JIOKAJIBHBIA HArpeB TOYKM KacaHWs, YTO IPUBOAUT K OIUIABICHUIO M
JaJdbHEUIIEMY MMOBPEKICHHUIO U30JISLMHU IIPOBOJIOB, BO3TOPAHUIO U TTOXKApY.

B napyrom ciywyae, Kopmyc 3JIEKTPOYCTaHOBKM HE HMEET KOHTaKTa C
3a3€MJICHHBIMM NpPEIMETaMU M caM He 3a3eMieH. lIpu xkacaHuu BHEINHUX NaHelen
YEJI0BEKOM, BOSHUKAET HAarpy3Ka, T.K. TEJIO YEJIOBEKA SABIIAECTCS POBOJIHUKOM, U YEPE3
HEro NPOTEKAET JJIEKTPUYECKUU TOK. [IOCKOJIBKY CONPOTHBIEHME TeEjla 4YeOBEKa
BEJIMKO, CUJIAa TOKA HEJ0CTaTOYHA /ISl CpabaThIBaHHSI aBTOMATUYECKOTO BBIKITHOYATEIIS
B IIIUTKE [MUTAHUSI U YEJIOBEK ITOIYy4aET AJIEKTPOTPABMY BILIOTH JO JIETAIBHOI0 KCXO01A.

Takum o6pazom, YJIT oOecreunmBaeT 3amuTy 4dYeIOBEKa OT IMOPaKCHUS
JJEKTPUYECKUM TOKOM H 3aLIUTY OT ITOXKAPOB.

[Mpunuun aeiictBus YAT cnenyrommii. [Ipu HOpManmbHOM pexkume padOThI
LEMH, KoTJa MOoABUKHbIe KOHTAKThI Y /[T 3aMKHYTBI, IpsIMOii TOK OT (pa3HOTO MpoBOIa

npoxoaut yepe3 maruutonposoa YT, 3aTem depe3 Harpys3ky, B KauecTBe KOTOPOM
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BBICTYTIAIOT, MOJKIIOUEHHBIE 3JIEKTPONOTPEOUTENHN U BO3BpAIIAeTCsl OOpPaTHO B CETh
10 HYJIEBOMY IIPOBOJIHUKY, TaK e yepe3 maruuronposon YT, npu 3ToM BenuunHa
00paTHOro TOKa paBHa BEJIMYUHE MPSMOTO TOKA.

[Ipssmont Tok mpoxoas yepe3 MaruuTonpoBod YT co3maer B HEM MarHUTHBIN
IIOTOK, B CBOIO 04Yepe]Ib OOpaTHBINA TOK TaK ke CO3/1a€T B MArHUTOMPOBOAE MarHUTHBIM
MIOTOK TaKOM K€ BEJIMYMHBI, HO TAK KaK HAIPAaBJIEHUE TOKOB IIPOTHUBOIOJIOKHO, TO U
CO37aBa€Mbl€ MMU MarHMTHBIC ITOTOKH MPOTUBOIIOJIOXKHBI, T.€. MATHUTHBIE MOTOKH
HaIIpaBJICHbI BCTPEYHO 110 OTHOLIEHUIO IPYT K APYTY U COOTBETCTBEHHO, IIPU PaBHBIX
3HAYEHUSIX MPSIMOTO U OOPATHOTO TOKOB, YPaBHOBEIINBAIOT APYT APYyTra, B pe3ybTaTe
Yero CyMMAapHBIM MAarHWUTHBIM TOTOK B MarHUTONPOBOJE PAaBEH HyNIO. Tak Kak
CyMMapHbIi MarHUTHBIA MOTOK B MAarHUTONPOBOJE OTCYTCTBYET (paBEH HYJIO), BO
BTOPUYHONM OOMOTKE TOK HE WHAYKTUpyeTcs. [loAaBM)KHBIE KOHTAKThl 3aMKHYTHI,
3JIEKTpUYECKas LIeTlb BKJIIOUYEHA U HAXOJUTCS B HOPMAJIbHOM PEKUME pabOThI.

Ecnu B 0qHOM M3 271€EMEHTOB AJIEKTPUYECKON LIENIM BOZHUKAET yTEYKA TOKA, TO
4acCTh ANEKTPUUECKOT0 TOKAa HAUMHAET IPOTEKATH 10 HEXKENATEIBHOMY MTPOBOIALIEMY
nytd. [Ipm 3TOM, 4YacTh TOKa 3JIEKTPUUYECKOM IenH, MOCTymnaromas OT (a3HOro
OpoBoja HE OyJIeT BO3BpalllaThbCs B CETh, a MPOXOJAS 10 HEXKEIATeIbHOMY
OpoBOAsLIeMYy IMyTH OyneT yxoauTh B 3emito. CrenoBaTenbHO, OOpaTHBIM TOK,
KOTOpBIN OyAeT BO3Bpamathcs B ceTh uepe3 marHutonpoBon YT mo HymeBomy
IPOBOY, OyJET MEHbIIE MPSIMOIr0 TOKA, NOCTYIAIOIIET0 B CETh, COOTBETCTBEHHO H
BEJMYMHA MPSMOTO MAarHUTHOTO TIOTOKA CTaHET OoJibllleé BEIUMYHMHBI OOPATHOIO
MarHUTHOIO IIOTOKA, B pe3yibTaTe 4ero B Marauronposoje YT cymmapHsbiid
MarHUTHBIN MOTOK YK€ He OyJeT paBeH HYJIIO.

Bo3sHukmmi cyMMapHbIii MarHUTHBIN IIOTOK MHAYKTHPYET dJIEKTPUUECKUNA TOK
BO BTOPUYHON OOMOTKE, KOTOpBIM MPOXOAS 4Yepe3 MarHUTONIEKTPUUECKOE pelle
IPUBOJUT €ro B paboTy, a OHO, B CBOIO OY€PElb, PA3MBIKAET MOJBUKHbBIE KOHTAKTHI
OTKJIFOYasi JIEKTPUUYECKYIO LIETIb.

VYCTpoiCTBO 3alllUTHOTO OTKIOYEeHHs Aud@epeHIuanibHOro TOoKa HMEET B
obuxone W JApyrue Ha3BaHWs, HampuMmep, IudPepeHINATbHBINA BBIKIIOYATENb,
ABTOMATUYECKUU BBIKIIIOYATENb TU(DPEPEHIHATBHOIO TOKA, YCTPOUCTBO 3aIMTHOIO
OTKJII0YeHUs. Takke B pa3IuyHbIX JOKYMEHTaX BCTPEUAIOTCs pa3Hble a00peBUATYpPHI
naHHoro ycrpoicrtsa, Hanpumep, ABAT B 'OCT IEC 61009-1-2020, BAT B I'OCT
IEC 61008-1-2020; VAT B CII 256.1325800.2016; Y30 B IIY3 u CII 31-110-2003.
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OcHoBHbIMM XapakTepuctukamu Y T sBistores:

- tun. B 3manusax moryt npumenarsca YT tuna «Ay», pearupyroniue Kak Ha
NIEpEMEHHbIC, TaK U Ha MyJIbCUPYIOIIUE TOKA YTEUKH, Wi Thna «ACy», pearupyrouiue
TOJBKO HA MEPEMEHHBIC TOKM yTE€YKHU. VICTOUHMKOM MyJIbCUPYIOLIETO TOKA YTEUKH
MOTYT SBJSATBCS CTUPAJIbHBIE MAIIMHBI C PETYIATOPAMHU CKOPOCTH, PETYIUPYEMBIC
HMCTOYHHMKHU CBETA, IEPCOHATIbHBIE KOMITBIOTEPHI U JIP.

- HOMHUHQJIBHBIM TOK - MaKCUMaJIbHBIM TOK Tpu kKoTopoM YT cmoco6HO
JUTUTENILHO paboTaTh, HE TEPsisi CBOIO paboTocnocoOHOCTh. CTaHAapTHRIMU, HanboOJIee
4aCcTO MCIOJb3yEMBIMU 3HAYCHHUSIMM HOMHMHAJIbHBIX TOKOB Y /[T, ucmonp3yembix B
AJIEKTPOYCTAaHOBKAX KUJIbIX U OOIIECTBEHHBIX 37aHui sBisitores: 10, 16, 25, 32, 40,
63A;

- muddepeHuanbHbpli TOK — MUHUMAJIBHBIM TOK YTE€UKH, Npu KotopoMm YT
MIPOU3BEIET OTKIIIOUCHHE dIEKTprudecKoi 1ienu. JuddepeHmanbHplii TOK — 3TO 0J1HA
13 TJIaBHBIX xapakrepuctuk Y AT;

- HOMUHAJIbHOE HaNpsKeHHE — HanpsbkeHue cetu pu kotopom YT criocoOHO
JUTUTEBHO paboTaTh, HE TP CBOIO PAOOTOCTIOCOOHOCTH;

- poa Toka (MOCTOSIHHBIN WJIN MIEPEMEHHbIN );

- YCIIOBHBIM TOK KOPOTKOI'O 3aMBIKaHUsI — TOK KOTOPBIN KPATKOBPEMEHHO MOXKET
BeIIepkaTh YJIT 1o MOoMeHTa moka He cpaboTaeT aBTOMATHYCCKHUU BBIKJIIOYATEb,
YCTAHOBJIEHHBIN JIJIS 3aIIUTHI LIEMTA OT KOPOTKOTO 3aMBbIKAHHUSI.

Bri6op VT npouszBoAUTCS 1O CAEAYIONTUM KPUTEPUSIM:

- 110 HOMUHAJIbHOMY HAIPSKEHUIO U TUMY ceTh. HOMUHANbHOE HaIpsKEeHHE
YT nomxHO OBITH OOJIBIIE MO0 PABHO HOMUHAIBLHOMY HAMPSHKEHUIO 3alUIIAeMOM
uM neru. J[ns ogHO(dazHoit cetn Tpedyercs nByxmnomtocHoe YT, mist tpexdaszHoit
CETH — YETBIPEXIIOIIOCHOE;

- 110 HOMUHAJIbHOMY TOKY. CornacHo I1Y D ucnons3oBanue YT B rpynnoBbix
JUHUSAX, HE HMMEIONIMX 3alIUThl OT CBEPXTOKA, 0€3 MOMOJHUTEIHHOTO arrapara,
00ecTIeYnBarOIIETo ATy 3aIMUTY He Jomyckaercs. M3 atoro cienyer, uro nepen YT
JOJKEH CTOSITh aBTOMATHYECKUU BBIKITIOUATENh WA JPYroW ammapar ¢ (QyHKIHEH
3aIIUTHI OT CBEPXTOKA, IO TOKY KOTOPOTO HEOOXOAUMO BHIOMPATh HOMUHAJIBHBIN TOK
YAT. Ilpu stom HOMmuHaimbHbIH TOK YT pomkeH ObITh Oosbile JUOO paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJICHHOI'O /IO HETO amnmnapara 3aiuuThl (aBTOMAaTUYECKOIO

BBIKJTIOUATES WIIM JIPYTOTo anmnapara ¢ GyHKIMEH 3alUThl OT CBEPXTOKA);


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/

55

- mo  guddepenuuanbHoMy — Toky.  CTaHmapTHBIMM  BEJIMYHMHAMH
muddepennmanproro tToka YT sBusrorcsa: 6, 10, 30, 100, 300, S00mA. VT c
muddepennanbapiM TokoM 100, 300 u 500 MA npUMEHSIOTCS JUIS 3aIUTHI OT
oXkapoB, ¢ auddepeHnuaIbHbIMU TOKaMu 6, 10, 30 MA - 17151 3aIIATHI OT OPAKCHHS

YCJIIOBCKA JJICKTPUICCKHUM TOKOM.

cepusa npouw3soavuTENb

HOMUHaNbHbIA TOK \-/
\ B11-63 ‘
HanpsxXeHue 50 A N
\ 2308~ 50ru cxema

NOAKNOYEHUA

a0 30 MA 4
nmd}d)&peauuanbﬂbm.--"‘" / 0b03Ha4YeHun

TOK

YCNOBHBIN TOK K37'

TN ¥30

BDGG
=

fa r‘l't:—-

'f\

@ .

KHonka «TECT» TeMNepaTypHbIA gnanasoH
(cTaHgapTHas ot -25 go +40)

id a
Tun AC @ - ANA CUHYCOWAANLHOrO
i nepeMeHHoro TokKa
14 4 Tun A - ANS NYNbCUPYIOLWEro

M NOCTOSHHOrO TOKa (M ANS CUHYCOMAanb-
——ma———— HOrQ NepPeMeHHoro Toka)

14 4 Tun B - ANS NOCTOAHHOrO ToKa (K
e LS ANA CMHYCOMAANBLHOTO NEPEMEHHOTO
—_— TOKa W ANA NYNbCUPYIOLEro NOCTOSH-
HOro ToKa)

Pucynoxk 5. Mapkuposka YT

[Ipumensiemple Tunbl YT ¢yHKIHOHANBHO JOMKHBI TPETyCMaTpUBaTh
BO3MOXHOCTbH IMPOBEPKHU UX paboTocnocodHocTH, mpoBepka Y AT (TecTupoBanue) ais
KUIBIX O0OBEKTOB JOJKHA TIPOBOJUTHLCS HE PEXKE OJHOTO paza B TPU MeCAIld, O YeM
JIOJKHA OBITH 3aMKMCh B MHCTPYKIIMH 110 AKCILTyaTaIliy MPePUSTUSI-U3TOTOBUTEIIA.

VYcranoBka YT, npelcTByrommyx Ha OTKIIOYEHUE, 3ampemaercs s

QJICKTPOIIPUCMHUKOB, OTKIHOUYCHHUE KOTOPBLIX MOXKCET IIPUBCCTU K OIIACHBIM
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MOCJIEACTBUAM: CO3JAHUKD HEMOCPEACTBEHHOM YIpO3bl JJIA KU3HU JIIOJCEH,
BO3HUKHOBEHUIO B3PBIBOB, MTOKAPOB U T.II.

JIns caHUTapHO-TEXHUYECKUX KAaOWH, BaHHBIX U JYIIEBBIX PEKOMEHAYETCS
yctaHaBiauBath Y T ¢ HoMUHaIBbHBIM U P EepeHIINaNTbHBIM OTKIFOYAOIIUM TOKOM JI0
10 MA, ecnu a1 HUX BbIIEJICHA OT/IENbHAS JIMHUS, B OCTAIBHBIX CIIydasiX, HallpuMep,
0pu MPUMEHEHUW OJHON JMHUM JJISI CAHUTAPHO-TEXHUYECKOW KaOWHBI, KyXHU U
Kopugopa, ciuenyer mnpumeHsth YT ¢ HoMuHanpHBIM AuQdepeHnrnaIbHbIM
OTKJIIOYAOUM TOKOM 110 30 MA.

Hns omHokBapTupHBIX 1oMOB YT ¢ HOMHHANBHBIM AuQdepeHnrnaIbHbIM
OTKJIFOYAOIIUM TOKOM /10 30 MA peKOMEHIyeTCs IPeyCMaTPUBATh JIJIsi TPYIIIOBBIX
JUHUNA, TUTAOMIMX IITENCENbHbIE PO3ETKH BHYTPU JO0Ma, BKIIIOYAsl TOJBAJIbI,
BCTPOEHHBIE U NPUCTPOCHHBIE Tapaku, a TaKKe B TPYNIOBBIX CETIX, MUTAIOUIUX
BaHHbIE KOMHATBI, AYIIEBbIE U CAYHBI. /{7151 yCTaHABIMBAEMBIX CHAPYKH IITENCEIbHBIX
po3erok ycranoBka YT ¢ nHomMuHanmbHBIM Jud(epeHINaTbHBIM OTKIIOYAIOITIM
TokoM 710 30 MA o0s3aTemnbHa.

B 3manumsx moryt npumenstbes Y30 Tuna «Ay, pearupyrompe Kak Ha
NIEPEMEHHbIE, TAK U HAa MyJILCUPYIOIIUE TOKU OBPEXKACHUN, Wi « ACy», pearupyrolime
TOJIBKO Ha MEPEMEHHBIE TOKH YTEUKHU.

Kax Buano u3 xonctpykuuu YT (ecnu peub uaer He 0 KOMOMHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllMTa OT CBEPXTOKOB M MpHU JIO00H cXxeme ero
NOJKIIOYEHHUs]  JOJDKHA  OBITh  MpeaycMOTpeHa  oOsi3aTeibHasi  yCTaHOBKA
ABTOMAaTHUYECKOTO BBIKJIIOYATEIS, IS 3alUThI, KaKk caMmou ceTh, Tak U Y [T oT TokoB
neperpy3ku U KOPOTKOTO 3aMbIKAHMSL.

Taxxke HeoOxoauma mnepuoauueckas MpoBepka pabotocnocodHoctu YT.
Crannapramu [7, 8] ycTaHOBIEHO TpeOOBaHHME MO HATMYMUIO YCTPOMCTBA MPOBEPKU
pabotocnocobnoctu YT (knomnku). [IpoBepka paboTOCIOCOOHOCTH OCYIECTBIISIETCS
HaxxatneMm KHONKU «TECT». Ilpu ee Haxxatnu B YT UCKyCCTBEHHO CO3[1a€TCSI TOK

YTEYKH, YTO JTOJKHO NPUBECTU K OTKIt0ueHno Y I T.

YcrpoiicTBa 3alIUTHI OT AYroBOoro npooost uiau uckpenus (Y3 /111)
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JlyroBoii mpoOOW WM HMCKPEHHE — OJUH U3 aBAPUMHBIX IOXKapPOOIMACHBIX
PEKUMOB B JJIEKTPOCETSIX.

B oTiinune oT KOPOTKUX 3aMbIKAHUM, BO3HUKAOIIWN MPU UCKPOBBIX U TYTOBBIX
paspsigax TOK, OrPaHUYMBACTCS CONPOTUBICHUEM HArpy3kd, Ha KOTOPBIM HE
pearupyroT aBTOMaTUYECKUE BBIKIIOYATENIM, HO 3a CUET JJIMTEIIBHOIO BPEMEHU €r0
IIPOTEKAHUSI, MOXKET IIPOUCXOAUTH BOCIUIAMEHEHUE U30JIALUA IPOBOJIA.

OnHOM W3 TJIaBHBIX MPUYUH HCKPEHHS SBISIETCS OOJIBIIOE TMEPEXOTHOE
conporuBieHue (bIIC), B oO0uxoae Ha3pIBaeMOE TaKKE «IUIOXUM KOHTakTOM». I[Ipm
BIIC Ha nepexoe 31eKTpUIecKoro ToKa ¢ OJJHOr0 MPOBOHUKA Ha JIPYToil 0Opazyercs
IIOCJICIOBATENbHAS WJIA MapajulesibHas AJIEKTPUYECKas 1yra MEeXay IPOBOJAMU WUIIU
KOHTaKTAMHU.

BIIC yacto Bo3HUKAET BCAEACTBUE Ne(PEKTOB U MOBPEKICHUM, MPOU30ILIEIITHX
pU dKCIUTyaTauuu ooopyaoBanus. Hampumep:

- TIOBPEXKACHUS U30JISIIIUU KaOesl TBO3/AMHU, IIypyHaMu, 3aKUMaMH WIH TIPU
MEXaHUYECKOM BO3JCHUCTBUM APYTMMH MIPEIAMETAMU;

- MOBPEXKICHUS U30JIALNY KaOenel rpbl3yHaMu U JJOMAITHUMHU KUBOTHBIMU;

- U3JIOM Kabens (MpoBoJia) MpU U3TMOaX WU MPHU TMOCTOSHHBIX MEXaHUYECKUX
BO3CHCTBUSIX;

- CTapEHUE W3O0JISILUM, MOBPEXKIACHUS OT BO3IACHUCTBUS TEMIIEPATYphl, BJard,
JIPYTUX pa3pylamimx GakTopos;

- YXyJUIEHUE KOHTAaKTa M3-3a OCJa0JIeHHUs 3aKHMOB, CTapEHUS U OKUCIICHUS
MPOBOJAOB U T.J.

B noBpexIE€HHON Kuile BO3HHMKAET MaJlblil 3a30p, MpoOMBaeMbIil paboynum
HaIpsDKEHUEM, TTOATOMY TOK 0 TaKOMY KaOesro MPoIoKaeT MPOTeKaTh, U OCTAETCs
OJIM30K K HOMHHAJIHHOMY 3HAYEHHUIO, a 3HAYUT, aBTOMATUYECKUN BBIKIIIOYATENIb HA

HEro HE pearupyer.
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Ocnabnentpi MexaHuuecroe MepegapnesHbiA HenonHouBHHBINA
KOHTAKT NOBPEHIEHME rafiens HOHTAKT
rabena

55 &

Hedext NoBpesgeHHe MexaHuseckoe NospemaeHue CRpYTHA MEOL W
wabena rRBIFYHIMM MOBPEMAEHHE MM CTApEHKe ANOMHHNR
HIOAALMM HIOARLMHA

Pucynok 6. Bo3aMoxHbIe TPUUMHBI UICKPEHUSI B DJIEKTPOIPOBOJIKE

B 3a30ope BO3HMKaeT AYroBou paspsill, COINPOBOXIAKOUIMKWCS WHTEHCHUBHBIM
BBIICICHUEM TeIjIa, YTO MPUBOIUT K TATLHEUIIIEMY Pa3pyIICHUIO U30JSAIIUN KaOems u
€ro BO3TOpPaHHUIo.

[Ipu 6osbLIOM TIEPEXOAHOM CONPOTUBICHUN BOZHUKAET MPOLIECC IIUKIUYECKOTO
o0pa3oBaHMsI W TalllEHUS OHIIEKTPUUECKOW MJYTH, TMPOUCXOAUT 3HAUYMUTEIbHOE W
JUTUTEIIBHOE BBIICJIICHUE TEIUIOBOU SHEPrur. BO3HUKAIOT JUIMTENbHBIE U YCTONYUBBIC
TETJIOBBIC PEKUMBI PAOOTHI AJICKTPUYECKUX IIETIEH, BCIECICTBHE YETO MPOUCXOIUT
pa3pyllIeHHe U30JSALHUH U 3alIUTHBIX 000JI0UEK, a TAKXKE MOCIEAYIOIIEE BOSTOPAHHE.

I[To MexaHW3My BO3HUKHOBEHHS, PA3JIMYAIOT MOCJIEI0BATEIbHBIA JIyTOBOU

po0oil, mapaienbHbIi 1yroBoi MpoOoi 1 AyroBoi MpoOoit Ha 3eMITIO.

L (nuHKUA)
HATPY3KA
N (He#Tpans) N
[
[
PE (zazemneHue) 1

Pucynok 7. MexaHnu3M BO3HUKHOBEHHUSI TYTOBBIX MPOOOEB
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[Tog mnocnegoBaTelbHBIM JTYTrOBBIM MPOOOEM MOHUMAETCS AJIEKTPUUYECKUI
npo0oil M30JUMK (MM BO3AYLIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MHPOTEKAET
yepe3 Harpysky uenw, samumaemord Y3JII. IlocnegoBatenbHblil JyroBoil mpo0Ooii
BO3HHKAET, IPEXKJIE BCETrO, B PE3YJIbTATE OBPEKICHUS IPOBOA WU TOTEPH KOHTAKTA
B IIOCJIEJOBATEIBHOCTH C Harpy3kou. B 3TuX ciyyasx, BeIMYMHA TOKA MEHbILIE, YEM
pabouuii  TOK, ¥  aBTOMAaTWYECKHE  BBIKJIIOYATETW  WJIM  BBIKIIOYATEITH
g depeHnnanbHOTO TOKa HE CIIOCOOHBI OMPEEINTh HEUCITPABHOCTh M OTKJIFOYHTH
3aIIMAIIAEMYIO LEb.

[TapannenpHBIN ayroBol mpoOoit - 3TO MPOOOH, MPH KOTOPOM TOK MPOTEKaeT
MEXAY aKTHUBHBIMM TPOBOJAHMKAMHU, NapaJJIebHO Lenu Harpy3ku. [Ipo6Goii
COMPOBOXK/IAETCS TOSIBJICHUEM AJIEKTPUUECKOM JYyTrH, CHOCOOCTBYIOLIEH 3aMBIKAHUIO
IPOBOJHUKOB. BennunHa Toka mpu mapajuieibHOM NpoOoe ONpeAesseTcsl MOTHBIM
CONMPOTHUBJIEHUEM IIenu. B 3aBUCHUMOCTH OT TOro, KaKOM HOMHUHAJIBHBIM TOK HMEET
ABTOMATUYECKUU BBIKJIIOYATENb, MPOUCXOAUT (WM HE MPOUCXOAMT) OTKIIIOUECHHE
nenu. IIpu 3arpyOneHHOl ycTaBKe TOKa CpalaTblBaHUS aBTOMAaTHYECKOIO
BBIKJIIOUYATENS OTKJIFOUEHHE LIETH POUCXOIUT C 3aAEPIKKOM.

JlyroBoii mpoOo¥i Ha 3eMITI0 — ATO MPOOOH, TPU KOTOPOM TOK MPOTEKAET MEXKITY
AKTUBHBIM ITPOBOJTHUKOM U 3€MJIEH B pe3yJibTaTe 3aMbIKaHus (Da3HOTO MPOBOIHUKA HA
3EMJIIO WJIM Ha BJIEMEHT 3JIEKTPUYECKU CBSI3aHHBIN C 3€MJIEH.

YerpolicTBo 3auThl OT AyroBoro npobdos (Y3/II1) — HOBBIN Kiacc ammapaToB
3alIUThl 3JIEKTPUUYECKON CETH, NMPEIHA3HAYEHHBIA, B OTJIMYHME OT APYTUX BUIOB
ANEKTPUUECKUX 3allUT, UCKIIOUUTEIBHO IS MPEeIyNpeKICHUs U MPeJOoTBPAILCHUS
M0’KapoB, BO3HUKAIOIINX U3-3a TyTOBOTO MPo00s (MCKpEHUS).

HekoropsiMu pa3zpaboTuMKamMu ITHX HM3AEIUA NMPUMEHSETCS TakXke TEepPMHUH

«yCTPOWCTBO 3aIIUTHI OT UCKpeHus» (Y3Hc).
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Pucynok 8. [Ipumepbl yCTpOMCTB 3aIUTHI OT AYTOBOTO MPOOOS pa3IMYHBIX
IIPOU3BOIUTEIIEH

V31T HOCUT UCKITIOYUTENBHO TPOTUBOMOKAPHOE Ha3HAUCHUE.

OcnoBHor  3amauent  Y3JIII  sgBnsgeTrcs  CBOEBPEMEHHO  PAaCIO3HATH
BO3HUKHOBEHUE  II0XKAPOOMACHOTO MCKPEHUS W OTKIIOYUTHh  3al[UIIAEMYIO
AIEKTPUYECKYIO LEMb.

Y3I1 cKOHCTpyMpPOBAaHO TaK, YTOOBI OMNPEACIUTL TOSBICHHE JIyTOBOTO
(MCKpOBOr0) paspsiia U IpepBaTh KOHTYp €IIE€ Iepe] TeM, KaK SHEprus B MECTe
HEHCIPABHOCTU JOCTUTHET 3HAYCHUN, BEAYIINX K BOZHUKHOBEHHIO MOXKAPA.

V3III obecneunBaeT aBTOMATUYECKYIO JAMArHOCTUKY KOHTPOJIUPYEMOM
ANEKTPUYECKON 1LIeNMU W TPHU BO3HUKHOBEHHWU HUCKPEHHUS OTKJIOYaeT €€ OT oOIiei
IATAIOLIEN CETH.

Takum oOpazoM, menb TPUMEHEHUSI 3TUX YCTPOUCTB — JTO MPEAYNPEKICHUE
MOXAapOB, BO3HUKAKOIIMX B IMOMEIICHUSX, 3[AHUAX U COOPYXKEHUSIX IO NPUYUHE
HEUCTIPABHOCTHU 3JIEKTPOOOOPYI0OBAHMUS, MPOSBIISIONICHCS B BUJIE JYyrOBOr0 MpoOOs

(ucKkpeHus).
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bonpmmmacTBo  Y3/II  MCHoOnb3ylOT CXOKHME MPUHLUIBI  OOHAPYKEHUS
II0’KaPOOIIACHOIO0 HCKPEHUS B CETHU. YCTPOWCTBO AHAIM3HUPYET COBOKYIHOCTH
[apaMETPOB TOKA W HAIPSDKEHUS CETH, XapaKTEpHBIX I HCKPEHMS: BEJIWYUHY,
dbopMy, MOISAPHOCTD, MPOJIOKUTEIILHOCTh M TEMIT CJIEIOBAHMS CKAYKOB. DTH CKaYKU
U AT HHPopMalHio, o0padaThiBaEMyI0 MOAYJEM OOpaOOTKM CHTHAJIOB B COCTaBE
V3 AI1. BennunHa noay4eHHOTO CUTHAJIA CPABHUBAETCS C 3aJaHHBIM 3HAYEHUEM U [IPU
KOKJIOM IIPEBBIIICHUM OTOrO 3HAYEHUS IIOJAETCS HWMIIYJIbC PErUCTPUPYEMBIN
HakonureneM. [Ipn qOCTH)KEHHH B HAKONMTENIE YCTAaHOBJIEHHOIO YMCIIA UMITYJIBCOB
3aJJaHHOTO YPOBHS MOAPsA (OPMUPYETCS CHUTHAN, OTKIIOYAIOUIUI 3allyIIaeMyo
JVMHUIO.

Baxnoit xapakrepuctukon Y3/II, sABnseTcs mNmOMEX03allUIIEHHOCTh, T.€.
OTCYTCTBHE HEXEJAaTelbHBIX (JOXKHBIX) cpabaTblBaHUI TpU BKIOYEHUHM B
3aIUIIAEMYIO0 LENb PA3INYHBIX 3JIEKTPOIIPHUOOPOB, HAIPUMED, MbUIECOCA, UCTOUYHUKA
NUTAaHUS C OJJIEKTPOHHOM KOMMYTAIMEH, JBUTaTeNls KOHJAEHCATOPHOIO IyCKa,
AJIEKTPOHHBIX PETYISATOPOB (TUPUCTOPHOIO THIA) CUJIBI CBETA, ()IYyOPECHEHTHBIX H
TaJIOT€HOBBIX JIAMII, @ TAaKXK€ «HOPMAJIbHO MCKPSIIMX» PYUYHBIX AJIEKTPOOBITOBBIX
MHCTPYMEHTOB C JBUTaTEJIIMU KOJJIEKTOPHOT'O THUIIA UCKPEHHME B KOTOPBIX SBISETCA
JOITYCTUMBIM, HAIIPUMEP APEJIb.

CTOUT OTMETUTB, YTO OTAEIBHBIE AIEKTPUUYECKUE YCTPONCTBA CAMH MOTYT
T€HEPUPOBATh BBICOKOYACTOTHBIE W CPEJHEYACTOTHBIE IOMEXH, KOTOphIE OYyIyT
pacno3HaBatbesi Y3JIII kak wuCTOYHMK wuCKpeHus. Hampumep, TUPUCTOpPHBIE
perynsaropsl ¢ (a3oBbIM yIpaBiieHHEM 0€3 IMOMEXOIOJAABISAOMUX (UIBTPOB;
pas3IuYHbIE YCTPOMCTBA, T€HEPUPYIOIIHNE BBICOKOYACTOTHBIE ITOMEXH ITOBBIIIEHHOTO
YPOBHSI, CYLIECTBEHHO MPEBBIIIAIOIINE HOPMBI Ha nomexosmuccuro. [lpu Hammuuu
MEePEYUCIICHHBIX YCTPOICTB, MPUXOAUTCS JIMOO OTKa3bIBaThCs OT puMeHeHus Y311,
yBEJIMYMBAsi PUCKM BO3TOpaHUN OT HCKpeHus, Jubo oTkiatouath Y3/III Ha Bpems
WCIIOJIB30BAHUSI YCTPOMCTB, SBISIOIIMUXCSA TE€HEPATOPAMM BBICOKOYACTOTHBIX H
CPEIHEYaCTOTHBIX MIOMEX.

OcHoBHBIMH XapakTepuctukamu Y3111 aBisroTcs:

- HOMUHAQJIbHBIA TOK — MaKCUMaJibHBIM TOK mpu koTopoMm Y3JII crnocoOHO
JUTUTEIBLHO paboTaTh, HE TEPSIsS CBOIO Pa0OTOCTIOCOOHOCTh. B OCHOBHOM BBINTYCKAKOTCS
B IIITH MOAU(UKAIMAX, B 3aBUCIMOCTH OT HOMHHAJILHOTO TOKa: 16, 25, 32, 40, 63A;

- HOMHUHAJBbHOE HANpSHKEHUE — HaIpshKeHHe ceTu mpu kotopom Y3JII

CIOCOOHO ITTUTENHHO PaboTaTh, HE TEPSSI CBOIO paOOTOCIIOCOOHOCTS;
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- YCHOBHBIﬁ TOK KOPOTKOI'O 3aMBbIKAHHUS — TOK KOTOpBIf/’I KpaTKOBPEMCHHO MOKET
BBIACPIKATDb Y3)_—[H J0 MOMCHTA ITIOKa HC cpa60TaeT aBTOMATHUYECKHUM BBIKJIHOYATCIIb,

YCTaHOBHeHHBIﬁ AJIAA 3allIUTBI OCIIKM OT KOPOTKOI'O 3aMbIKAHMA.
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1 — U3roTOBUTEND; 2 — MOJIEJIb; 3 — HOMUHAJIBHOE HAIPSDKEHUE; 4 — 4acToTa; 5 — HOMUHAJIbHBIN
TOK; 6 — YCJIOBHBIM TOK KOPOTKOTO 3aMbIKaHUs; 7 — CXeMa MOJKIIOUYEeHHS; 8 — cCXemMa UHAUKAIUU
COCTOSIHMSI IpUOOpa

Pucynok 9. [Ipumep mapkupoBku Y3111

Br16op Y3/IIT mpon3BoauTCS IO CIAEAYIOIINM KPUTSPUSIM:

- 10 HOMMHAIBbHOMY HanpspkeHno. HomunaneHoe Hanpsbxenue Y 3111 nomxHO
OBbITH 0OJIbIIE JINOO PABHO HOMUHAIBHOMY HAIPSKEHUIO 3alUIAEMON UM LIENH;

- [0 HOMHMHaJIbHOMY TOKY. Y3/III He 3amumaer 3JIeKTPUYECKYIO CETh OT
Neperpy3Kku U TOKOB KOpOTKoro 3ambikaHud. [Toatomy nepen Y3/II1 nomkeH cTosTh
ABTOMATUYECKUN BBIKJIIOYATENIb WJIM JAPYyrod ammapar ¢ (yHKIHEH 3anuThl OT
CBEPXTOKA MO TOKY KOTOPOTO HEOOXO0IMMO BhIOMpaTh HOMUHANBHBIN Tok Y311, [Tpu
3TOM HOMHUHaIbHBIA TOK Y3/III momken ObITh OoJblIe MO0 paBEeH HOMUHAIBHOMY
TOKY YCTaHOBJICHHOT'O JI0 HEro ammapara 3aiuThl (aBTOMATHYECKOTO BBIKITIOYATEIS
WIH IPYTOTO anmnapara ¢ QyHKI[UEeH 3aluThl OT CBEPXTOKA).

Taxoke mipu Be16ope Y3/III cienyer oOpaTuTh BHUMaHUE Ha HAIMYWE (PYHKITUU
IPOBEPKH pabOTOCIIOCOOHOCTU yCTpoicTBa. HekoTOphle MPON3BOIUTENHN OCHAIIAIOT
VY311 kHONKOW POBEPKH, OTIEIbHBIE IPOU3BOAUTEIN B KOMIUIEKTE C YCTPOMCTBOM

MMOCTAaBJIAKOT CPCACTBO KOHTPOJIA B BHIAC aBTOHOMHOM BHUIJIKH, HOSBOJ’ISIIOHICﬁ
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UMUTUPOBATh HCKPOBBIE pa3psibl, U TaKUM OOpa30M OCYIIECTBIATh KOHTPOJIb
(YHKIIMOHUPOBAHUS H3JEIUSI U ONpPENEICHUE 30Hbl €ro JIEHCTBUS, UTO SBIIAETCA

HCCOMHCHHBIM IIPCUMYIICCTBOM TAKHX aIlllapaTOB.

Pucynok 10.I1Ipumep Y31 B kOMIIIEKTE CO CPEACTBOM KOHTPOJISI 30HBI
(byHKIIMOHUPOBAHUS

VYceranoBka Y3/III B rpylmoBbIX CETSIX MUTAHHUS CHUCTEM IPOTUBOIOXKAPHOM
3aIIMTBl M B JJIEKTPOYCTAHOBKAX MEAMLMHCKOIO HA3HAYEHHUs, NOAJIECPKUBAIOIINX
KU3ZHENIEATEIIbHOCTh OOJIBHBIX, HE JOMYCKAETCA.

V311 aBnsieTcst enie OAHUM BUAOM 3AIIUTHI JIEKTpUUECKUX 1eneil. OHO He
3aMeHsieT co0oi JApyrve amnmapaThl 3alluThl U HE OTMEHSET HEOOXOIUMOCTH
IIPUMEHEHHS B BJIEKTPUUYECKUX LEISIX AaBTOMATHYECKUX BBIKJIKOYATEIIE U YCTPOWUCTB
3aIUTHOTO OTKIIOYEHUs A HepeHIInaIbpHOTO TOKA.

VY3II pexoMeHayeTcs YCTaHABIMBATH B OTAEIBHBIX TIPYIIIOBBIX JIMHUAX
MUTAHUS OCBEILEHUS U IITENCEIbHBIX PO3E€TOK MOCIE IPYTUX alnapaToB 3amuThl (AB,
YAT).

VYcranoska Y3/II1 3anpemnaercsi B IUHUSAX CUCTEM MPOTUBOIIOKAPHO 3aILIUTHI,
a TaK)KE IEKTPONPHUEMHHUKOB, OTKIIOYEHNE KOTOPBIX MOYKET IPUBECTU K OMACHBIM
IOCJIEACTBUSAM: CO3JAHHUIO0 HEMOCPEACTBEHHOW yIrpoO3bl Ui JKU3HM  JIFOJEH,

BO3HUMKHOBCHHIO B3PLIBOB, ITOKAPOB U T.[.
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YcrpoiicTBa 3alUThI OT epeHanpsikeHus cetu (Y3II)

[lepenanpl HaNPsHKEHUST B AJIEKTPUYECKOUN CETH SIBJISIFOTCS OJJHOM U3 OCHOBHBIX
IPUYUH BBIXOJIA M3 CTPOS AJIEKTPUUECKUX MPUOOPOB, MPUBOAIINX B OTACIbHBIX
ciydasix K moxapy. OcoOeHHO OCTPO BOTIPOC 3AIIHUTHI AJIEKTPOIPHUOOPOB OT TIEPETIAT0B
HaIPSHKEHUS] CTOUT B JKWJIBIX MHOTOKBAPTUPHBIX IOMAX CTApOM MOCTPOUKH, a TaK ke
YACTHBIX KWJIBIX JOMaX MOJKIOUYECHHBIX K CTAPbIM JIMHUSM 3JICKTPOIIepeaay.

Y CTpoICTBO 3aIUTHI OT MEPEHANPSIKEHUS WM PEJIE HANPSHKEHUS — 3TO anmnapar
3al0UTHl, OCYIIECTBISIIOIIMN HENPEPBIBHBIM KOHTPOJIb BEJIIMYHMHBI HAIPSKEHUS
MUTAIONIEH CETH C IENbI0 00eCleUeHus OTKIIIOUCHHsI HAarpy3Kd B CIydae BBIXOJIA

SHAYCHUS HAMIPSAIKCHUA 3a YCTAHOBJICHHBIC ITPUACIIBI.
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Pucynok 11. IIpuMepsl ycTpONCTB 3aLIUTHI OT EPEHANPSHKEHUS PA3IMUYHbBIX
MPOU3BOAUTEIICH

Hasznauenue Y3II 3axitouaercs B 3alIUTE 3JIEKTPOOOOPYI0BaHUS OT EPENaAI0B
HaANpPsDKEHUS] CETH KOTOPbIE MOTYT BO3HUKHYThH B CIIEJICTBHE Pa3UYHbIX (PaKTOpOB
TaKUX Kak oOpBIB HYJIS, IEpEKoC (a3 u T.1.

Kax mpasuiio, Y3II cocTouT u3 ABYX OCHOBHBIX OJIOKOB: U3MEPHUTEIBHOTO U
VICIIOJTHUTEIIBHOTO.

IIpu nonmaye nHa YII HanpspkeHHsT M3MEpPUTENbHBIM OJOK OMpENEisieT €ro
BEJIMUMHY. Eciau m3MepeHHOe 3HaueHUE HANpsHKEHUS AJIEKTPOCETH HE BBIXOJWT 3a
YCTaHOBJICHHBIA B HACTPOMKaxX AMANa30H 3HAYECHUUW H3MEPUTENbHBIA OJOK MOJaeT
CUTHAJI Ha HWCIOJHUTENBbHBIA OJIOK (perne) KOTOPBI 3aMBIKAET CHUJIOBOW KOHTAKT,
BKJIKOYasl TEM CAMBIM Harpy3Ky B CETb.

Takum o0pazom, Y/III ocyiiecTBiasieT HEMPEPBIBHBIA KOHTPOJIb HANPSHKEHUS

QJICKTPOCCTH. B CJIydaC CHUIKCHUA HAIIPAKCHUA HUIKC YCTAHOBJICHHOI'O ITOpOra Wjin
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MOBBIIIICHUS BBIIIE YCTAHOBJICHHOTO B HACTPOMKaX IMOpOra HU3MEpPUTEIbHBIA 00K
MTHOBEHHO TOJIa€T CHUTHAJl Ha WCHOJHUTEIbHBIM MeXaHu3M (pefie) KOTOphIit
OTKJIFOYAET JJEKTPOYCTAaHOBKY OT ceTu. Ilociie BOCCTaHOBIEHHS 3HAYECHUSA
HAmpsDKEHUS 10  JIOMyCTHMOTO  3HAYEHWs, W3MEPUTENbHBI  OJOK  depes
YCTaHOBJIEHHYK) B HACTPOMKAaX BBIACPKKY BpPEMEHH NOAAET CUTHAJl Ha
VCIIOJTHUTEIbHBIA MEXaHU3M, KOTOPBI BHOBb BKJIFOUAET HATPY3KYy.

CyleCTBYIOT CIAEIYIONIUE TUIIbI PEJIC HAPSKECHUI:

-TI0 THUITY DJIEKTPOCETU: OJHO(DA3HBIE U TpeX(Pa3HbIE,

-0 croco0y YCTaHOBKH: CTallMOHapHbIe U nepeHocHble. [Ipu yctanoBke Y311
BO BBOJHOM DJJIEKTPOIIUTKE OOCECIICUMBACTCS 3alllUTa BCEH JIIEKTPOCETH M BCEX
AIEKTPONPUOOPOB, MoaKIFOYeHHBIX K Hel. [leperocusie Y311 npuMenstoTcs, Koraa
€ro yCTaHOBKA B IIUTKE 3aTPyAHEHA WU HEOOXOAMMO 00eCIIeYUTh 0COObIE HACTPONKHU
M0 HAMPSHKEHUIO CETH JIJIS1 KOHKPETHOTO 3JIEKTPOOOOPYI0BAHUS.

B nHacrosiiee BpeMsi CynieCTBYIOT YCTPOMCTBA 3alIUTHl OT MEPEHANPSIAKEHUS C
KOMOMHUPOBAHHOM 3allIUTONM, TAaK Ha3bIBAEMbIC BOJIbT-aMIEPHBIE peJie, KOTOPHIC
KOHTPOJIUPYIOT KPOME HAIPSHKEHUS CETH, €1I€ U TOK B CETH, 3aIMIIAS TEM CaMbIM
CeTh, KaK OT IIepenajoB HAIPSDIKEHUS, TaK U OT NEPErpy3Ku, T.€. JOMOJIHUTEIBHO
BBITIONTHAET (DYHKIIMIO OTPAHUYHUTEIS MOIITHOCTH.

Heobxoaumo 3HaTh, 4TO BOJIBT-aMIIEPHOE pejie He 00eCieunBaeT 3aIIUTy CETH
OT KOPOTKOTO 3aMbIKaHHWS M HE MOXET 3aMEHUTh COOOH aBTOMATHYECKUI
BBIKJIIOYATEb.

Baxnon xapakrepuctukoit Y311 siBnsieTcsi HOMUHAIbHBIN TOK.

HoMunanbHbiii TOK — 3T0 TOK, KOoTOphii Y3II cmocoOHO mporyckaTh depe3
ce0s1 B TEUCHHE JJIUTEILHOTO BPEMEHH COXPaHss IPY 3TOM CBOIO pabOTOCTIOCOOHOCTb.
CrangapTHeIMU, HanboJiee PACTIPOCTPAHCHHBIMU 3HAYEHUSIMH HOMHUHAIBLHOTO TOKa
V3II sasstores: 10; 16; 25; 32; 40; 50; 63 A.

Homunanbnseiii Tok Y3II onpenensercss mo CcyMMapHOMY TOKY Harpy3Kd WIH
MOITHOCTH BCEX AJIEKTPONPUOOPOB, MOJAKIIOUAEMBIX B 3aIUIIIAEMYIO CETh.

[TonyunB paccunTaHHOe 3HAauY€HUE TOKa, BbIOMpaeM Y3II ¢ Ommkaimmm
OOJIBIINM CTaHIAPTHBIM 3HAYCHUEM HOMHHAIBHOTO TOKA.

Heobxoaumo yuuthiBath, uto Y3II He 3ammumiaer 3JI€KTPOCETh OT TOKOB
neperpy3ku M TOKa KOPOTKOTO 3aMblKaHMs, 1modTomy camo Y3II momkHO OBITH
3alIMIICHO OT HUX YCTAHOBJCHHBIM MOCJIEAOBATEIBHO C HHUM AaBTOMATHYECKUM
BhIKIIIOYaTeseM. [loatomy HomMuHanbHbld TOK Y311 HE0OX0AMMO MPUHUMATH UCXOAS

N3 HOMHHAJBHOI'O TOKAa aBTOMATHYCCKOI'O BBIK/JIHOYATCIIA. HpI/I 9TOM HOMUHAJILHBIN
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ToK ¥Y3II qomxeH ObITh OOJIbIlIE UM PAaBEH HOMUHAIBHOMY TOKY YCTaHOBJIEHHOTO JI0
HEro aBTOMaTUYECKOT0 BBIKJIFOYATENS.

V311 MOryT MIMETh HECKOJIBKO HACTPOEK:

- ycrtaHoBka mopora cpabatbiBanus Y3II mo MakcuManbHOMY 3HAYCHUIO
HanpsbkeHus:t (Umax) - yCTaHaBIMBAeT MAKCUMAJIbHO JOMYCTUMOE 3HAYECHUE
HaIPSDKEHUST BJIEKTPOCETH, MPEBBIINIEHUE KOTOPOTO NPHUBEAET K OTKIHOYEHUIO
Harpy3Ku;

- ycrtaHoBKa mopora cpabateiBanus Y3l 1mo MUHUMaIbHOMY 3HAYEHUIO
Hanpsbkenuss (Umin) -  ycTaHaBiIMBaeT MHHUMAJIBHO JOMYCTUMOE 3HAYCHHE
HalpsDKEHUST JJIEKTPOCETH, CHIDKCHUE HANPSDKCHUS HIDKE JAaHHOIO 3HAYCHUSA
MIPUBEAET K OTKIIFOUEHUIO HATPY3KH;

- YCTaHOBKAa BPEMEHH 3aJ€pPKKH BKIIOUEHUS — BpeMs, dyepe3 kortopoe Y3II,
MIOCJI€ OTKJIKOYEHHUS HATPY3KHU, IOBTOPHO €€ BKJIIFOYUT IIPU BOCCTAHOBJICHUH 3HAYCHHUS
HanpspDKEHUST CETM B YCTAHOBIICHHBIX Ipefenax. Bpems 3aaepXKu BKIIOYECHUA

AJEKTPONPUOOPOB BHIOUPAETCSI B COOTBETCTBUU C PYKOBOJICTBOM IO SKCILTyaTal[UU.

Minzcanop S oammun @ o

IR TR g g . [MOOKIIOTeHAA
OHTAHAA peJle.
HATPVAKH.
7 ey Ll gl S
Brirmouarens rorrpona - 7 KBT asvoL N
contro
MAKCHMAJRHOTO HANIDAMEeHHA . B
BIJ, g
HATPY3KH P
Tpexpaspagmerit
Brirmouarem xorTpoms bk, HHIEKATOP.

MHHHAMAJIBHOTO HATTPAHeHAA.

Tekn(c) Umin(B) Umax(B)
Perynarop aamepxrm

BpeMeHH aBTOMATHISCKOTO 6 230

BEJIIOYEHHA [IOCTE ABAPHH. 220

Peryiarop maxcEmansHoro
HAOpIKeHAA OTKITEIeHIA.

Peryaarop mumammanesoro
HANPAMKEHAA OTK/IIIeHAA.

Kmaermer nogxmoaerna
Harpy3KH

Pucynok 12. [Tpumep MapKHUpOBKH yCTPOMCTBA 3alIUTHI OT NEpEHANPSKEHU (pelie
HaIPSKEHMS)
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KonuuecTBo U crmocoObl HACTPOMKKA MOTYT OBITh PA3JUYHBI JIJIs1 PA3HBIX THUIIOB
V3II. O6wuno, HacTtpoiika Y3II ocymiecTBiaseTcss ¢ IOMOIIBIO TOBOPOTHBIX
PEryJIMpOBOYHBIX PYUEK.

CpaBHEHHE amnmapaToB 3alUTHl BJIEKTPUYECKON CETH MO OTKIHYarouei
CIIOCOOHOCTH

PaccmoTpum pasnuily B paboTe M BO3MOXKHOCTSIX OTKIIIOUEHUS Pa3IUYHBIX
arraparoB 3allUThl JJIEKTPUYECKHX Liened. B HacTosimee Bpems, €CTb MHOIO
KOMOMHHMPOBAHHBIX YCTPOUCTB 3aAIMUTHI NEKTPUUECKUX CETEH, T.€. COBMEIIAIOIINX B
cebe HECKOJBKO 3aIUTHBIX (PyHKIUN. 31€Ch Mbl pACCMOTPUM HE KOMOMHUPOBAHHBIC
anmnaparhl 3alUThI, BBIOIHSIIOINE TOJIBKO OAHY (PYHKIIHIO.

[IpyunHamMu MOXapoB OT DJIEKTPOYCTAHOBOK MOTYT SIBIIATBCSA: KOPOTKOE
3aMbIKaHUE, Teperpy3ka, TOKHM yTEUKH, JyroBple mpobou  (UCKpeHue),
IIEpEHAIIPsKECHUE.

JInsg  3amuThl  DJIEKTPUYECKHX CETEH, B HACTOSAILIEE BpEeMs, SBISIOTCS
obsi3arenbHbIMU K TpuMeHeHnio AB u VJIT. Otu annapatsl 3apeKkoMeHI0BaIN ceOst
KaK HaJlexHble W O(PQPeKTUBHbIE CpPEICTBA NPENOTBPAIICHUS IMOXAapoOB OT
3JIEKTPOYCTAHOBOK.

AB 3amumaer >3J€KTPUYECKYH0 CETh OT TOKOB KOPOTKOTO 3aMBIKaHUA U
MEPETPY30K IEKTPUUECKOU CETH.

VAT 3amumaer dJIEeKTPUYECKYI0 CE€Tb OT II0KapoB B pE3yJbTaTe
BO3HUKHOBEHUS TOKOB YTE€UKH.

CreyeT OTMETUTh, UTO B HACTOSILIEE BPEMS 3aLIUTy OT MHOTMX HETaTUBHBIX
(akTOpoB, BBI3BIBAIOLUIMX BO3TOpPAaHME B DJJEKTPUUECKUX CETAX, BMECTE C
npuMmeHenneM AB u YT, oryacTu pemaroT opraHu3aMOHHBIMU MEPONPUSATHUSIMH,
IIPOU3BOIMMBIMM Ha JTAIle IPOCKTUPOBAHUS MIEKTPUUECKUX CETEN, P UX MOHTAXKE
U [IpU 3KcIutyaTanuu. Mcrnonb3yloTcs Takue Mephl, KaKk 3a3eMJIeHUe, YKIaaKa Kaoes
B KopoOa, YBEIMYEHUE pACCTOSHUA MEXIY [MPOBOJHUKAMH, TPUMEHEHHE
CHEIHAIbHBIX COEAMHUTEIbHBIX YCTPOUCTB (KIEMMHBIX KOpOOOK U 1p.) u T.1. s
3aIIUTBl OT MEPETPY30K IMPOU3BOIAT NPABUJIBHBIA pacueT JJIEKTPUYECKHX CETEH U
Harpys3KH.

Opnnako AB u YT uznauansHO HEe ObLIM MpeAHA3HAYEHBI JIs1 pacllO3HABAHUS
VCKPEHUS U OTKJIFOYEHHUS 1IENU B CIIy4yae ero nosiBieHus. VIckpenue He pacro3HaeTcs
AB nmu YT, N0CKOJIBKY NMPU UCKPEHUHU HE TMPOUCXOAUT HU YBEIUUYECHHE CPEIHETO

3HAYCHUA TOKA B ICIIN, HX €TO YTCUKA HAa 3CMJIIO.
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IIpy mocimenoBaTenbHOM HCKPEHMHM [OJIHOE COIPOTUBIICHUE  «ILJIOXOr'0
KOHTAKTa» YMEHBIIAET TOK HArPy3KU U JEPXKUT 3TOT TOK HUKE ITOPOra OTKIIOYCHHUS
AB. CoOTBETCTBEHHO, 3TH CPEICTBA 3AIMUTHI OT HEraTUBHOI'O JEUCTBHUS BBICOKOIO
3HaYeHUs] TOKa He cpabarbiBaioT. [Ipu mapaiienbHOM HCKpeHUH Mexay (as3oi u
HEWTPAJbHBIM TIPOBOJOM TOK OrpPaHWYEH TMOJHBIM CONPOTHUBICHHUEM LENU U
cpabarbiBanue AB u Y/[T 3aBUCUT OT CTENEHU UCKPEHUs, OHAKO B MOJTHOU Mepe He
rapaHTUPYETCs.

CoOTBETCTBEHHO, pELICHHE 33Jaul Paclo3HABaHMs UCKPEHUsS U OOecreueHus
3aIUTHI OT OKaPOB, BEI3BAHHBIX HCKPEHUEM, JOTHKHO 00€CIIeYNBATHCSI HOBBIM TUIIOM
YCTPOMCTB, (YHKUIUOHAIBHO U TEXHUYECKH OPHEHTHPOBAHHBIMU Ha TaKylo 3ajady.
Takum yctporictBom siBisercs Y 3111

V3AII 3amuniaet JIEKTPUYECKYH0 CETh OT I0KapOOIIACHOIO IPOSIBICHUS
JyTOBOTO TIPOOOsT (MCKPEHHS).

Eme

omHUM (aKTOpOM, KOTOPBIH MOXET TPUBECTH K TIOXKApy OT

AJIEKTPOYCTAHOBOK, SIBJISIIOTCS  KOJICOAHUS HAIPSDKEHUS] DJIEKTPUYECKOW  CETH.
[IpuyeM, OracHOCTh MOKET HECTH KaK MOBBIIMICHHOE HAIPSHKEHHUE, TaK U MOHKECHHE
HaIPsHKCHUS.

AB, YT, Y3AII He 3ammImmaroT 3JeKTPHIECKYIO0 CETh OT OMACHBIX KOJIeOaHM
HaIpPsDKEHUS ceTU. DTy 3aaa4dy BbinonHser Y311

V311 3amuniaeT 3JIeKTPUYECKYI0 CeTh OT KOJIEOAHWUN HaIpsKEHUs, KOTOpbIe

MOTYT IPHUBECTH K BBIXOJY U3 CTPOS JJIEKTPOIIPUOOPOB U UX BO3TOPAHHUIO.

@DYHKIUOHAJbHbIE BO3MOKHOCTM aNMapaToB 3allUThl 3JIEKTPHYECKHX
ceTei.

Tabnuua 2
@OYHKITMOHAIbHBIE BOBMOYXXHOCTH aIapaToOB 3alIUThI JIEKTPUIECKUX CETEH

Anmapar 3almThI
Yerpoiicreo YcrpoiicTBO
ABapHiiHbIii . YCeTpoiicTBO 3aIMTHI | 3aUIATHI OT p
UM ABTOMATHYECKUH 3alUTHI OT
p auddepeHINATBHOTO AYTrOBOro
BbIKJII0YaTeb (AB) nepeHanpsKeHust
Toka (YT) npoodos
(V3II) (Y31D)
He
Kopotkoe Ob6ecneunBaer He oGecrieunBaer He oGecrieunBaer
3aMbIKaHUe 3aIuT 3aIUTy obecneuusact 3aIIUT
y 3aILUTY y
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Anmnapar 3a1uThbl
Yerpoiicrso YcrpoiicTtBO
ABapHiHBIii . YCeTpoiicTBO 3aIIMTHI | 3aLIUTHI OT p
UM ABTOMATHYECKUH 3alUTHI OT
p auddepeHAIBHOTO AYTroBOro
BbIKJII0YaTeJ b (AB) nepeHanpsKeHust
Toka (YT) npoodos (vV3II)
(Y341)
He
O6ecneunBaer He obecnieunBaer He obecnieunBaer
[Teperpyska obecrnieunBaeT
3alUTy 3aIUTy 3aIUTy
3aIUTY
He
He oGecneunBaer O0ecneunBaet He oGecneunBaer
VYTeuka Toka SanmT - oOecrieynBaeT SanmT
M y 3aIUTy M
HyroBoit
po0oii He oGecneunBaer He oGecnieunBaer O6ecneunBae | He obecnieunBaer
nociezoBare 3aIUTy 3alUTy T 3aIUTY 3aIUTY
JIbHBIN
He B monHo# Mepe
JyroBoii obecreynBacT 3aIuTy.
npoOoi MoskeTt cpaboTarth He o6ecneunBaet ObecnneunBae | He oGecrieunBaer
napauIeIbHBI CJIMIIIKOM TIO3/THO 3aIUTy T 3aIIUTY 3aIUTy
i (pu orpaHUYEHHOM
toke K3)
He B monHo# Mepe He B monHOM Mepe
. obecrieunBaeT 3aluTy. obecrieunBaeT
[yroson
10060i MoskeTt cpaboTath 3aIuTy. ObecneunBae | He oGecreunBaer
Hap3 MO CIIMIIKOM MO3JHO MosxeT He cpaboTath T 3ALIUTY 3aUIUTy
(pu orpaHUYEHHOM (pu UMITYJTLCHOM
Toke K3) XapakTepe UCKPEHHUs)
He
[Tepenasr He oGecnieunBaer He obGecrnieunBaer Oo0ecrieyuBaer
HaNPSDKEHUS 3aIUT 3aIUT obecrieumpact 3aIUT
P y y sanuTy y

N3 Tabnuipl 2 BUAHO, YTO HU OJMH W3 allllapaToOB 3allUThl HE 3alUIIAcT

AJICKTPHUYICCKYIO CCTh OT BCCX BO3MOJKHBIX aBapHﬁHBIX PCXKUMOB. I[J'I}I oOecreueHus

MaKCUMAaJILHOU

armaparsl

341U ThI

3aI[UTHI,

BJICKTPUYECKOHN

paboratommue

Ha

HEHCIIPABHOCTH JJIEKTPUYECKOU CETH.

oOHapyXeHHe

pa3HbIX

CEeTH IEeJIeCOO0pa3HO HCIOJIH30BATh

IPU3HAKOB

[Tpumenenue Y31 u Y3II He oTMeHsieT HEOOXOAMMOCTH UCTIOJIb30BaHusI AB

u VIT.

Takum o00pa3om, eciu pPaccMOTPETh BapHaHT MCIOJIb30BaHUS BCEX BHUJIOB

3aIIUThI AIEKTPUUECKON CETH OTACIbHBIMU YCTPONUCTBAMU (BBIMOJHSIOUIUMH TOJIBKO
0JIHY (PYHKIIUIO), TO HEOOXOIMMO YCTAaHOBUTD YETHIPE PA3HbIX amnmapara 3aiuTel: AB,
YAT, Y3AI1, Y3IL.
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B nacTosee BpeMs: pacrpocTpaHeHbl KOMOWHUPOBAHHBIE allllapaThl 3allUThI,
KOTOpble OOBEOUHSIOT B OJHOM KOpPIIyc€ HECKOJIbKO ycTpoiicTB. Hampumep,
muddepeHranbHble aBTOMATHI, KOTOPbIE OOBEIUHSAIOT (PYHKIIMU aBTOMATHYECKOTO
BBIKJTIOUATENS M YCTPOUCTBA 3amuThl tuddepeHmanpHoro Toka. KoMOnHnpoBaHHbIE
yCTPOMCTBA TO3BOJISIOT ONTUMHU3UPOBATh M YIPOCTUTH MPOCKTUPOBAHUE U MOHTAX

QICKTPUYCCKUX HIUTKOB.

TepMouHIAMKATOPBI

Opnoit w3  Hauboliee  pacHpOCTPAHEHHBIX  MPUYMH  TOXKAPOB  OT
JJIEKTPOYCTAHOBOK  SIBISICTCS IEPErpeB KOHTAKTHBIX COCAUHEHHW M JPYTUX
anemeHToB. [lokapoomacHble  pEXHMMbl BO3HUKAIOT  BCJIEJICTBHE  OOJBLIOTO
IIEPEXOTHOrO CONPOTUBIICHMUS, a TAKIKE IEPETPY30K.

TepMouHAUMKATOPHBIE MaTepUaibl NPEAHA3HAYEHBI ISl BU3YaJbHOIO WU
¢dororpadpuyeckoro KOHTPOJISI U H3MEpPEHUs TeMIlepaTrypbl, T.€. pPe3yJbTaThl
WU3MEPEHUN MOXKHO NIPEACTABUTH B BU3YyAIM3UPOBAHHOM BUJIE.

[Ipy HOCTMXKEHMM MaKCUMAJIBHOM TEMIIEpaTypbl TEPMOUHIAMKATOPHBIN
MaTepHall pacIuIaBiIsIeTCs] 1 HEOOPaTUMO MEHSIET CBOM LIBET.

TepMouHAMKATOPBI MOXHO HCIOJNB30BaTh KaK JI0OKa3aTelIbCTBO  (hpakTa
JNOCTHKEHUS  OINPENEIEHHOM MAaKCUMAJIBHOW TeMIepaTypbl, T.K. Pe3yJbTaTbl
U3MEPEHMUS SIBIISIFOTCSI HEOOPAaTUMBIMH.

Meron wW3MepeHHs TeMIleparypel C  I[OMOLIBIO  TEPMOMHIMKATOPHBIX
MaTE€pUaJIOB OTINYACTCS IPOCTOTOH, 3KOHOMUYHOCTBIO, MaJIOM TPYAOEMKOCTHIO,
BO3MOYXHOCTBIO OIEPATUBHOIO TOJYYEHHs] JOCTATOYHO MOJHOM HMHOpMalUuu O
TETJIOBOM PEKUME IJIEMEHTOB AJIEKTPOOOOPYI0BAHMUS.

TepMOMHAMKATOPBI MMEKOT HECKOJIBKO HCIOJHEHUN: TEPMOWHANKATOPHBIE
HAKJIEKA U TEPMOWHIUKATOPHBIE KPACKH.

KoHTpacTHOCTh 1IBETOBOro mnepexoia OOECleuuBaeT JIETKOE pPACIO3HABAaHUE
aBapUIHOTO TIEPETpeBa.

TepMOMHIMKATOPBI COXPAHSIOT CBOM IIBET U MAPKUPOBKY HA ITPOTSIKEHNUN BCETO
CpOKa CITy>KOBI.

TepMOMHIUMKATOPHBIE HAKJIEHKH MPEACTaBIAIOT COOOW MOIJIOKKY Ha
CaMOKJICSIIICICSL OCHOBE C HAHECEHHBIM TEPMOMHAMKATOPHBIM  MOKPBITHEM.
MarepuaioM noJjI0KKH MOTYyT ObITh OyMara, (pojbpra win noJMMepHas ruieHka. s
NPEAOXPAHEHHUS] TEPMOMHIMKATOPHOTO TOKPBITUS OT BHEIIHUX BO3JCHCTBUI
MIOBEPXHOCTH U3JIEJINsI MOKPBIBAIOT 3ALIUTHOM IIJIEHKOM.
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[Ipu nocTwxkeHWU 3aAaHHOM TeMIlepaTypbl UHIAMKATOP HEOOpATHUMO MEHSET
CBOM IIBET.

TepMouHIUKATOPHBIE HAKIEHKH MOTYT OBITh Pa3IMYHOTO pa3Mepa u GopMmbl, B
3aBUCHMOCTH OT 3aJlayd MMETh Pa3HBIM MOpOr cpadaThIBaHUS, UMETh HECKOJIBKO
TEPMOYYBCTBUTEJILHBIX METOK C Pa3HbIM MPEACIOM CpadaThIBaHUS.

TepmouHIUKATOPHBIE HAKICHKH MOTYT OBITH OJHOTIO3UIIMOHHBIMH, T.€. UMEIOT
OJIHY HMHIWKAIIMOHHYI0O METKY M MHOTOIO3UIMOHHBIMU — HMMEIOIINE HECKOJbKO

HMHAWKAIIWMOHHBIX MCTOK, HACTPOCHHBIX HAa PA3HBIC TCMIICPATYPHI.

Ao
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Pucynok 13. [IpuMepbl TEpMOMHANKATOPHBIX HAKIIEEK PA3TUYHBIX
MIPOU3BOJUTEIIEN

[IpumeHeHne OTHOIMO3ULMOHHBIX TEPMOMHAUKATOPHBIX HAKIEEK MO3BOJISIET
KOHTPOJUPOBATh MAKCUMAJILHYIO TEMIIEPATYpPy Ha dJIEMEHTE JIEKTPOOOOPYT0BAHUS.

[IpumeHeHne MHOTOMO3UIMOHHBIX TEPMOUHAUKATOPHBIX HAKJIEEK MO3BOJISIET
OITPENIEIIATh TEMIIEPATYPy 3JIEMEHTA AIEKTPOOOOPYyAOBaHUS KakK
cpeaHeapupMEeTHIECKOE MEXKY MOCIeIHEeH METKON, N3MEHUBIIIEH 1IBET, U MEPBON —
HE U3MEHUBILIEH.

TepMOUHAMKATOPHBIE KPAaCKH, B OTJIMYME OT TEPMOMHIAMKATOPHBIX HAKJIEEK,
MOXHO HAHECTM Ha TIOBEPXHOCTH WJIM D3JEMEHTHI 3JIEKTPOOOOpYAOBaHWS,
HEIOCTYIIHbIE JUUIsI YCTAHOBKM TEPMOUHIAMKATOPHBIX HAKIIEEK, HAIpUMEp, NPHU
CJIO’)KHOM KOH(UTYpAIIMU WM OTPAaHUYEHHOM MPOCTPAHCTBE BHYTPU DJIECKTPUUCCKUX
mUTKOB. Kpacku MOKHO HAaHECTH Ha MMOBEPXHOCTh KOHTPOJIUPYEMOTO dJIeMeHTa OoJiee

TOHKHUM CJIOCM, B PC3YJIbTATC YCIr'0 BO3PACTACT CKOPOCTDH Cpa6aTI>IBaHI/I$I.
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Pucynok 14. [Ipumep UCIIOTHEHUSI TEPMOUHIMKATOPHBIX KPACOK

TepMOMHUIUKATOPBl TMPUMEHSIOTCS JUIsl  KOHTPOJISL TEIJIOBOTO  pEeKHUMa
3JIEMEHTOB DJIEKTPOYCTaHOBOK.

TepMOUHIUKATOPBI TMPUMEHSIOTCS JUIsl OOHapy>KeHHMsI M PErucTpaluu
NEPErPEBOB AJIEMEHTOB AJIEKTPOOOOPYIOBAHUS WM BJIEKTPONPOBOAKH, B IMEPBYIO
oudepe]ib, BOJIM3U NEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COSUHECHUM.

TepMouHIUKATOPBI HE TPEOYIOT CIIEHUATIBHOTO TEXHUUECKOTO OOCITYKUBAHMUS.

3amure MOAJeXaT  BJIEMEHThl  3JIEKTPOOOOpYAOBAaHMS, JUIsl  KOTOPBIX
HOPMAaTUBHO-TEXHUYECKUMHU JIOKYMEHTaMU YCTAHOBJIEHbI HauOOJIbIINE JOMYCTUMBIE
TEMIEPaTypbl HArPeBa, a TAKXKE IIEMEHTHI 3JIEKTPOOOOPYAOBaHNUS, IEPETPEB KOTOPHIX
MOJKET MPUBECTH K aBAPUU WM BO3TOPaHUIO (HE3aBUCHMMO OT HAIWYUS TPEOOBAHMIA
HOPMATHUBHBIX JOKYMEHTOB).

TepMouHIUKATOPBI ~ HAHOCAT  HA  JJIEMEHTBI  BJIEKTPOOOOpPYIOBaHUS,

IMOICKAIMUC KOHTPOJIIO TCIINIOBOT'O COCTOSHHA.
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Pucynoxk 15. [IpumMep ncnonp30BaHus TEPMOUHINKATOPHBIX HAKJIEEK 11 KOHTPOJIS
TEMIIEPATYPbl KOHTAKTHBIX COCTNHEHUIN

[Topor cpabaTbiBaHUS TEPMOMHINKATOPOB BEIOMPAETCS UCXOSI U3 TpeOOBaHUI
HOPMAaTHBHO  TEXHWYECKOW  JTOKYMEHTAllMd  JJI1  KOHKPETHOTO  DJIEMEHTA
3JIEKTPOOOOPYAOBaHUSA, TEXHUYECKUX XapaKTEePUCTUK W  PEKUMOB  padOThHI
AIEKTPOOOOPYTOBAHMUS.

Tak kak TEPMOMHAMKATOPHI HE SBIISIIOTCS BOCCTAHABIMBAEMBIMU W3JEITHSIMHU,
MOCJIC PETUCTpAIlMU MMHU TeperpeBa CpabOTaBIIME TEPMOMHAMKATOPHI TMOJICKAT
3aMEHE Ha HOBBIE.

Heo6xo1umMo KOHTpOIMPOBaTh CPOK MCIOIB30BaHUS TEPMOUHIUKATOPOB. [1pu
UCTEYCHUH CpOKa HCIIOIb30BaAHUSA, TEPMOMHIUKATOPHl HEOOXOJUMO 3aMEHUTh Ha
HoBBIC. [locie 3aMeHbI cenaTh OTMETKY B JKypHAJIE.

TepMmonHIUKATOPHI SIBJISTFOTCS HEBOCCTAaHABIIMBACMbBIMU u
HEPEMOHTONPUTOJIHBIMU ~ U3lenusaMu  (TOKpbiTUAMH).  [lpu  cpabarbiBaHuM
TEPMOMHIUKATOPA, €T0 CIEAyeT YAUIUTh U 3aMEHUTh Ha HOBOE U3JieNiie (MOKPHITUE).
OxkpanmBanue TEPMOMHANKATOPHBIX METOK B PE3YyJIbTATE BO3JACUCTBUS TEMIIEPATYPHI

HEoOpaTUMO.

Tepmocucrembl
TepmocucTeMsl npeIHa3HAYEHBI I PAHHETO aBTOMAaTUYECKOr0 0OHAPYKEHUS
MOKAPOOIACHBIX CUTYyallul, BO3HHUKAIOIIMUX BCJIEJICTBHE TMIEpErpeBa 3JIEMEHTOB

AJIEKTPOYCTAHOBOK: KOHTAKTHBIX COETUHEHUMN, TIPOBOJIOB, Kabenei (B T.4. KOHIIEBOM
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apMaTypel) M IIWH, JJCKTPUYECKUX allllapaToB, BBOJHBIX PAaCIPEICITHTEIbHBIX
mKagoB, IIUTOB C JIIEKTPOOOOPYIOBAaHHEM, WHOTO 3JICKTPOOOOPYAOBaHUS U HX
9JIEMEHTOB, TJIe BO3MOXKHO MPEBBIIIEHNE TEMIEPATypbl 000PYAOBaHUS B HEIITATHOM
pexumMe pabOThI WU TIPH MOSBICHUN Je(heKTa.

CucteMpl OCYIIECTBISIIOT HEMPEPBIBHBIM KOHTPOJL TEMIIEPATyphl HArpeBa C
CUTHAJIM3AITMEH O MPEBBIIICHUH YCTAaHOBJICHHBIX ITOPOTOB U Mepeaadeii HHPOpMaIHH
Ha MyJIbT [IEHTPAIM30BAHHOTO HAOIOACHMSI, T/I€ OCYIIECTBISICTCS MTPUEM TPEBOKHBIX
U3BEIICHU 00 OOHAPYKEHHBIX MEepEerpeBax C JNaTYUKOB, OTOOpaKeHHE (MHIUKAIIMS)
COCTOSIHUSI M PETHCTPAIIUAS COOBITHIA.

TepmocrucTeMamu MOTYT OBITH 0OOPYIOBAHBI AIEKTPOYCTAHOBKH, IJISI KOTOPBIX
HOPMAaTHBHBIMH JIOKYMEHTAMH YCTAHOBJICHBI HAMOOJIbIIIAs JOITyCTUMAsT TEMITepaTypa
HarpeBa, a TaKkKe DJIEMEHTHI JIEKTPOOOOPYAOBAHUS M AJIEKTPOIPOBOJIKH, TIEPErpeB

KOTOPBIX MOXKCT IIPUBCCTHU K dABApHUHU WJIHM BO3IOPAaHHUIO.

Pucynok 16. IIpumep cuctemsbl, COCTOSIIECH U3 TEPMOAKTUBUPYEMOI
ra30BBIACIAIONIEN HAKICUKN U CIEHHAIIM3UPOBAHHOIO Ta30BOI0 JaTUHUKa

B kaudectBe yCTpoICTB OOHapyeHHs MPEBBIINICHUS TEMIIEpaTypbl B pa3HbIX
CHUCTeMax MOTYT BBICTYNATh pas3jIMuHbIe NaT4UKU. Hanmpumep, TepMOaKTUBHPYEMBIE
ra3oBBIJICISIONIME HAKIEHKM, @PU HArpeBaHUM KOTOPBIX JO OIpPEIEICHHON
TEMIIEPATYPBI BBIACISIETCS CUTHAJBHBIN a3, YJIaBIMBAEMBIN CHEUUATA3UPOBAHHBIM
ra3oBbIM JIaTYMKOM, NEPEHAOIIMM CUTHAJl O IMEPETpeBe HAa KOHTPOJIbHO-IPUEMHOE
yCTPOMCTBO; OECKOHTaKTHble HWH(ppaKpacHblE TaTYUKH; JATYUKH TEMIEPaTyphl,
yCTaHAaBIIMBAEMBbIEC HEIOCPEACTBEHHO Ha KOHTPOJIUPYEMBIN DIIEMEHT

3JEKTPOOOOPYI0BaAHUS.
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Pucynox 17. [lomaroBasi cxema paOOThl CUCTEMbI HEMPEPHIBHOTO KOHTPOJIS
TEMIIEPATYPbI HA OCHOBE TEPMOAKTUBUPYEMOM Ta30BBIAEISIONICH HAKIEHKHI
U CIIEMAIN3UPOBAHHOTO T'a30BOT0O JaTYUKA

KpOMC TOro, TCpMOCUCTEMBI MOKHO HMCIIOJb30BAaTh KaK CUCTEMbI MOHUTOPHHI'A

n0>1<apH0y"1 0e301acHOCTH QJICKTPOYCTAHOBOK, 3a CUCT PAHHCTO O6Hapy>KeHI/I$I TOUYCK

YpC3MCPHOI'0 HArpeBa, 3aa0JIro JO0 Haydallia TGpMH‘-ICCKOfI ACCTPYKOUN HU30JIAIHUN B

MCCTaxX YCTaHOBKH AATYUKOB.

Pucynok 18. [Ipumep cucteMbl MHOTOKaHAJIBHOTO O€CKOHTAKTHOIO
TEMIIEpaTypPHOTO KOHTPOJISl HA OCHOBE OECKOHTAKTHBIX TUPOMETPUUECKUX
JaTYNKOB



Crofina ¢ cucremoR

Pucynok 19. [IpuMep MHTEIIEKTYaIbHOW CUCTEMBI KOHTPOJI TEMIIEPATYPhI
BBICOKOBOJIBTHBIX KaO€JIbHBIX JIMHUI HA OCHOBE PaclpeesIEHHOrO
JaTYMKA TEMIIEPATYphI

TenioBU3HOHHASA JUATHOCTHKA

B ocCHOBE TEIIOBU3MOHHOW JHMArHOCTHKM JIEKHAT TEIUIOBOM  METOX
HEPa3pylIAOMEro KOHTPOJs, T.6. TEIUIOBU3MOHHBIE OOCIEIOBAHUS C LIEJIBIO
BBISIBJICHHS IOKAapOOMNACHBIX Y4YaCTKOB M Yy3JIOB B 3JIEKTPOOOOPYIOBAaHUM U
3JIEKTPOIIPOBOJKE.

B kayecTBE TEXHMYECKOTO CpEACTBA TEIUIOBU3MOHHOW  JHMAarHOCTUKHU
IIPUMEHSIETCS TEILNIOBU30P. TEINIOBU30pP — 3TO ONTUKO-IIEKTPOHHBIN U3MEPUTEIBHBIN
npudop, paboTaronuii B ”HPPaKpacHOU 00JaCTH IEKTPOMArHUTHOTO CIIEKTPA.

Pucynox 20. [Ipumep nmpoBeaeHUs TEMIIOBU3NOHHOTO KOHTPOJIS dIEKTpoIiKada
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Kparko MeTon TemIoBHU3MOHHOW JIMArHOCTUKHU IOXKapHOW 0e30MacHOCTH
AKCIUTYaTHPYEMOT'O JJICKTPOOOOPYIOBAHHUS MOYKHO OIMCATh CICIYIOMIUM 00pa3oM.
Kaxnapiii 00beKT UMeeT TeMIleparypy, MpUYeM B pa3HbIX TOYKax OHa pasHas. Kak
MPaBUJIO, OTKJIIOHEHUE TEMIIEpaTypbl B Ty WJIHW HMHYIO CTOPOHY CBHUETEIbCTBYET O
KaKON-TO HEOJHOPOIHOCTH, edekTe. TernmoBru30p Kak BUACOKaMepa 0XBAaTHIBAET BCIO
naHopaMy OOBEKTa, BBHIBOJUT HAa JKpaH U (UKCUPYET B MaMATH BECh CIIEKTP €ro
TeMIeparyp, npeoopasyss B TepMOTrpaMmy, T.€. KapTUHKY TeMIIeparyp, KoTopas
HAaIlOMMHACT HEraTWB IIBETHOW ¢ororpaduu, TAe KaKAbld OTTCHOK IIBETa
COOTBETCTBYET OMpPEACICHHOMN TeMIepaType.

HeocropuMbiMu ~ mpenMyIiecTBAaMH  TETUIOBU3MOHHOTO  OOCIIeIOBaHMS
SIBJISIFOTCSI:  OOBEKTMBHOCTh W TOYHOCTH TIOJyYaeMbIX JaHHBIX, O€30MacHOCTH
(mpuMeHsieTcsi ~ OECKOHTAKTHBIM ~ METOq), He  TpeOyeTcs  OTKIIOYEHHUE
3JEKTPO0OOPYAOBaHUS U MOATOTOBKHU paboyero Mecta. OmHaKo, 1jisg 00Jie€ TOYHOTO
TEIJIOBOI'0 KOHTPOJISI HE0OX0IMMa Harpy3Ka Ha 3J1eKTpoodopyaoBanus He MeHee 70%,
u He MeHee | yaca pa®oTsl. [Ipu 3TOM METOJT BRICOKOTIPOU3BOIUTENIEH, K TOMY K€ OH
Jla€T BO3MOKHOCTh MPAKTUYECKU MTHOBEHHO, «C IMEPBOr0 B3TJIA/1a», YKa3aTh MECTO
nedexTa, npeIBapuTEeIbHO ONPENeIUTh CTeneHb AehekTHocTu. Kpome aToro meton
OTJIMYAETCS  IPOCTOTOM  JOKYMCHTHPOBAHHS  JTe()EKTOB U  BO3MOXKHOCTBIO
omnpenesieHus 1eeKToB Ha paHHEH ctaauu pa3Butus. OH MO3BOISET C TOCTATOYHOM
CTENEHbI0 TOYHOCTH JUArHOCTUPOBATH COCTOSIHUE HE TOJBKO OTKPBITHIX 3JIEMEHTOB
AJIEKTPOOOOPYAOBaHUSA, TAaKMX KAK KOHTAKTHBIE COCIMHEHHUS B DJIEKTPUUYECKUX
IIMTKAaX U BBOJHBIX IIUTaX, HO U COCTOSIHME PO3ETOK M BBIKJIIOUYATENICH, KOTOpbIC
3aKPBITHI KOPIyCaMU, a TAKXKE JIEKTPUUECKUX MPOBOJIOK, BHITTOJIHEHHBIX Pa3TUYHBIMU
crocodamu.
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Pucynok 21. [Ipumep TepMorpaMMbl KOHTAKTHBIX COEUHEHUN C TEMIIEPATYPHOM
LIKaJIOU
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CyTp TEMJIOBUM3MOHHOM JUMArHOCTUKU 3aKIIOYaeTcsi B OECKOHTaKTHOMN
pEerucTpalid TEMIIEPaTypHOTO TOJiI HA TOBEPXHOCTH OOBEKTa H3MEPUTETHHOM
arnraparypou, MOCTPOCHUM M aHajlu3€ TepPMOrpamMM C Hcmojb3oBaHueM OBM s
oOHapyxeHus 1 kinaccudukanuu 1edeKToB v NpuHITHs pemenus. Hamnaue nedekra
IPU TaKOM JUAarHOCTUKE XapaKTepU3yeTCsi aHOMAIbHBIM MOBBIIICHUEM TeMIEPaTypPhl
B JIe()eKTHOW 30HE MO CPABHEHUIO C UCITPABHBIMU O0JaCTIMHU.

VYciaoBus W MOPSAOK  MPOBEIEHUS  TEIJIOBU3UOHHOM  JIMarHOCTHKHU
IKCILTyaTHPYEMOTO  DJIEKTPOOOOPYJOBAaHUSL JKHIJIBIX W OOIIECTBEHHBIX 3JIaHUM
YCTAaHABJIMBAIOT METOJAMYECKHE peKoMmeHaanuu [6]. OHM HampaBi€Hbl Ha
OpOPHUIAKTUKY TMOXKAapHOM  OE30MAaCHOCTH  BJIEKTPOOOOPYJOBAaHUS KWIBIX H
OOILIECTBEHHBIX 3JaHUM WU TO3BOJSIOT KOHTPOJUPOBATh M OLEHUBATH COCTOSIHHE
MOKapHON 0€30MacHOCTU 3JIEMEHTOB 3JIEKTPOOOOPYIOBaHUS, KOTOpPHIE paHEEe HE
MOTJIM OBITh OOCJIEIOBaHbI, TAKUX KaK: PO3ETKH, BBIKIIOUYATEIH W DJIEKTPUUYECKUE
MPOBOJKM BBIMOJHEHHBIX PA3JIMYHBIMUA CHOCOOAMH, YTO SIBJISIETCS AKTyaJbHBIM
MOMEHTOM B 00JlacTh OO0eCHedYeHHs] TOXKAPHOM O0€30MaCHOCTH KWIBIX H

0OIIIECTBEHHBIX 3aHUI.

[T=277°C]

Pucynok 22. [Tpumep oOHapy’eHUs OKAPOOMACHOTO pa3orpesa 00JITOBOIO
KOHTAKTHOT'O COECTMHEHUS

C mnoMOUpI TEIUVIOBU3MOHHOW JIMATHOCTUKH BBISBISIOTCS KOHKPETHBIE
neeKTHble MeCTa, TJI€ 3a4acTyl0 JOCTaTOYHO 3aTSHYThb, 3aUYUCTUTh, 3AMEHUTH
OO0JITOBOE COEAMHEHNE WIN NIEPEPACIIPENEIUTD HAIPy3Ky U 1e(heKT OyIeT yCTpaHEH.

JlommyckaeTcsi UCTI0Ib30BaTh IPYrue METOAUKH TEIJIOBU3MOHHOM JUArHOCTUKH,
eciii 00JacTh MX NPUMEHEHHUS COOTBETCTBYET OO0JACTH MPUMEHEHMs] HACTOSLINX

METOAUYECKUX PEKOMEHIAIIHH.
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B kauecTtBe KpuTEepHEB OLEHKH MOXapHOH O€30MaCHOCTU BJIEKTPUUYECKUX
U3JEIUA  MOXET ObITh NPUHATO 3HAYEHHME TEMIIEpaTypbl WM IPEBBIIICHUS
TEMIIEpaTypbl, YCTAHOBJIEHHOE B CTaHAApTax Ha KOHKpeTHoe u3nenue. Kpome Toro,
KPUTEPUU OLIEHKH MOXKapHOW OE€30MacHOCTH MpPHU TEIIOBU3MOHHOW JMAarHOCTUKE
IIPUBEJICHBI B METOIMYECKUX PEKOMEHIausX [6].

JlnarHoctuka aJeKTpOOOOPYIOBaHUS TEIJIOBBIM METOJIOM HEpa3pyIIarolIero
KOHTPOJIA (TEIUIOBU3UOHHAS IMarHOCTUKA) JOJKHA IPOBOAUTHCS OpUrafoi HE MEHEE
2 yenoBeK. Bce unensl Opurajpl JOKHBI OBITh aTTECTOBAHBI IO TEIJIOBOMY METOY
HEpa3pyIIAOIIEro KOHTPoJs. XOTs Obl OAUMH PaOOTHUK JOJKEH OBITh aTTECTOBAH HE
HUKe, 4yem 1o Il kBanupukanroHHOMY YPOBHIO 10 TEIJIOBOMY KOHTPOJIIO B CUCTEME
Pocrexnanzopa.

JUis  1poBeNeHUs TEIJIOBU3MOHHOM JMAarHOCTUKM MOTYT IPUBJIIEKATHCA
CTOPOHHUE OPraHU3aLMU, AKKPEIUTOBAHHBIE B YCTAHOBICHHOM ITOPSIIKE HA TEIJIOBOM

METO/1 HEpa3pyLIAIOIIEro KOHTPOIS.
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