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BBenenue

Honss yucma moxapoB, mnpowsomenqmux B Poccuiickont  Denepanuu
OT DJIEKTPUYECKUX U3JCIIUNA U YCTPOUCTB B 3aHHIX U COOPY>KEHHSIX, OT OOIIETO YMCIia
MOKapOB B 3JaHUAX W  COOPYKEHHUSAX  OCTaeTCs  CTaOMIBLHO  BBICOKOU
u coctaiser 6onee 34 %.

HauGomnbiee ynciao moxapoB OT 3JIEKTPOOOOPYAOBAHUS €KETOTHO MPOUCXOIUT
Ha OOBEKTaxX >KWIOro cekropa. Mx moms cocraBmser mopsiaka 74 % ot obmero
KOJIMYECTBA MOXKAPOB IO JIEKTPOTEXHUUECKUM TPUUUHAM.

OcHOBHasT YacTh TMOTHOIIMX JIFOJACH Ha TMOXKapax OT AJIEKTPOOOOPYIOBAHUS
MPUXOAUTCS Ha TIOKaphl B 3JAaHUSAX M COOPYXKEHUAX >XKuUioro cekropa — 94,8%
OT 00IIero 4yucia MOrMOMIMX HA MOXapaX, BO3HHUKIIMX IO 3JEKTPOTEXHUYECKUM
MIPUYHHAM.

Cpenu BUJIOB OOBEKTOB >KMIJIOTO CEKTOpa HAuOOJbIIee KOJIUYECTBO IMOKAPOB
OT DJIEKTPOM3ACTUNH ¥ YCTPOWCTB EXKETOAHO TPOUCXOIWT B OJHOKBAPTHUPHBIX
U MHOTOKBAPTUPHBIX SKUJIBIX JOMax © cocTtaBiasier okoio 43 % wu 33 %
COOTBETCTBEHHO.

B 3maHmsax u coopyXeHHsSX OOIIECTBEHHOIO Ha3HAYEHWs JOJs TI0XKapoB
OT JJIEKTpooOOpyAOBaHUsA cocTaBmwia Oojnee 52 % or o0miero 4wuciia Moxapos
Ha JJAHHBIX OOBEKTaX.

Jonst 4ywcna mnoruOmux JroJed Ha ToXapax OT 3JIEKTPOOOOpYIOBAHMS
B OOIIECTBEHHBIX 3maHMAX coctaBmwia 19,0 % or oOmiero uywucia NOruOmMIMX Ha
MoKapax Ha JIaHHBIX OOBEKTaX.

Pacnpenenenus  3HaueHWW  Mokasarelied  OOCTaHOBKM C  IOXapamw,
npousomenmumu B Poccuiickort denepanuu B nepuon 2016-2021 romoB B kujiom
CEeKTOpEe M 3JIaHUAX U COOPYKEHHUSX OOIIECTBEHHOTrO HAa3HAYEHUS, HCTOYHUKOM
BO3HUKHOBEHHUSI KOTOPBIX  SIBJISNIOCH  DJIEKTPOOOOpYAOBaHUE, IO CYOBEKTam

Poccuiickoit @eneparuu npeacTapieHsl B Tabnumax 1 u 2.



Tabmamma 1
Pacnpenenenue 3HaueHuit mokasaresieil 00CTaHOBKH C TTOKapaMu, IPOU3OIIEAIITIMU
B Poccuiickoit ®enepannu B nepruos 2016-2021 romos B )KUIIOM CEKTOpE,
HMCTOYHUKOM BO3HUKHOBEHHMSI KOTOPBIX SIBIISIIOCH 3JIEKTPOOOOPYy10BaHUE,
no cyorektaM Poccuiickont denepanun

Kou-Bo JToas Ioruomo Toas
PeiiTunr CyobexT PO M0KapoB, 2}1 > | PeitTunr Cyobekt PO Jroiei, 3}1 ’
el. 0 Yel. 0
1 MockoBckas 001acThb 16 861 7,63 1 MockoBckas 001acTb 738 6,70
2 Pecriybmuka 8302 | 376 2 ChepiuioBeKas 061acTs M7 | 379
Bamkoprocran
3 YenstonHCcKas 061acTh 6728 3,04 3 Pecniy6imuka bamkoprocran 382 3,47
4 Upkyrckas o61acTb 6 598 2,99 4 Upkyrckas o61acTb 358 3,25
5 Jlenunrpazckas 001acTh 6 452 2,92 5 Jlenunrpasckas oGnactb 342 3,11
6 r. MockBa 6 048 2,74 6 KpacHosipckuii kpaii 342 3,11
7 KpacHosipckuit kpaii 6 012 2,72 7 HoBocubupckas o61actb 297 2,70
KpacHonapckuii kpaii 5905 2,67 Hiokeropoackas 061acTb 274 2,49
9 CBepaioBckast 001acTh 5693 2,58 9 YenaOunckas 001acThb 272 2,47
10 Camapckas 061acThb 5570 2,52 10 PocroBckas o0nacth 256 2,33
11 Pecniybniuka Tatapcran 5400 2,44 11 KpacHonapckuit kpaii 244 2,22
12 HoBocubupckast o61acth 5302 2,40 12 TroMeHcKast 00J1acThb 233 2,12
13 [Mpumopckuii kpaii 5166 2,34 13 Iepmckuii Kpait 232 2,11
14 Kemeposckas 00sacTp - 4945 2,24 14 KemepoBckast 00macTh - 230 2,09
Kysbacc Kysbacc
15 Hwuxeropoackast 06mactsb 4 823 2,18 15 Camapckast 00macth 222 2,02
16 AnTaiickuil kpai 4583 2,07 16 Pecniyonuka Tarapcran 214 1,94
17 PocroBckas o0nacts 4 326 1,96 17 CaparoBckast 001acTh 204 1,85
18 XabapoBckuit kpaii 3990 1,81 18 XabapoBckuil kpaii 199 1,81
19 CaparoBckas 001acThb 3 862 1,75 Cpennee no cybnexram 195,7
Ypaasckoro @O
20 Boponexckas ob6mactb 3819 1,73 19 TBepckas o6macTs 190 1,73
21 Ilepmckuit kpait 3751 1,70 20 Bounrorpanckas o6macts 184 1,67
22 Bounrorpanckast o6macts 3706 1,68 21 IIpumopckuii kpait 182 1,65
Cpeanee 1o cydobekTam
23 Openbyprckast 061acTh 3652 1,65 MpuBonkckoro ®O 179,3
Cpemee no cybhektam | 5 557 22 Asrrattcici xpaii 173 | 157
Ypaabsckoro ®O
24 r. Cankr-IletepOypr 3609 1,63 23 Kuposckast o6nmactsb 173 1,57
25 TiomeHCKas 061acTh 3459 | 1,57 Cpeitee 1o cyGbeKTam |7, o
Cubupckoro @0
Cpeanee no cyobexram | 5 415q 7 24 BopoHesckas 061acTs 168 | 153

Cudupckoro ®O




Kou-Bo Tlo IToruoJio Tlo
PeiiTuHr Cyobext PO MOKAPOB, 02 | Peiirunar Cyobexkt PO Jopei, 0;(1) b
ell. qeJl.
Cpennee no cydobekram
MpuBomkckoro @O 3396,1 25 OpenOyprckas o0nacTs 161 1,46
26 Omckast 00/1acThb 3130 1,42 26 Owmckast 0051aCcThb 156 1,42
o7 | Xawre-Mancuiickuit ast. | 503 | g 39 27 r. Mocksa 151 | 1,37
okpyr - FOrpa
Cpennee nmo cydobekTaM
IentpatbHoro ®O 2884,9 28 Yamyprckas PecrryOnuka 145 1,32
28 Bnagumupckas 001acTh 2 686 1,22 29 ITensenckas 001acThb 142 1,29
Cpemviee H? cybnexram 2591,2 30 Brnagumupckas 00macth 141 1,28
Poccuiickoii ®@egepanun
29 TBepckast obnacth 2416 1,09 Cpennee no cybnexram 137,9
IenTpaabuoro ®O
Cpennee nmo cydobekTam
I0xH0r0 ®O 2281,6 31 Kypranckas o01acth 130 1,18
30 CTaBpOmoIBCKUi Kpait 2194 0,99 32 ApxaHrenbckas 00IacTh 130 1,18
31 Kypranckas o0nactsb 2126 0,96 33 Booroackas obmacts 130 1,18
32 [Tensenckas o0iacTh 2075 0,94 34 Hogroposckas o6mactp 130 1,18
33 Kuposcxas o6nacts 2057 | 0,93 Cpennee no cyonexram | 1,9,
Poccuiickoii @enepaunu
34 VibsiHOBCKas 00J1aCcTh 2038 0,92 35 TamGoBckas 001acTh 125 1,14
35 Yamyprckas PecryOnuka 2012 0,91 36 Pecniyonuka Caxa (Skytus) 122 1,11
36 3abalikanbCKuii Kpan 2 006 0,91 37 3abaiikabCKHid Kpai 121 1,10
Cpennee nmo cyobekTam
Cesepo-3anasoro ®O 1920,8 38 Pecniyonuka Bypsitus 121 1,10
37 TamBoBcKas 061aCTh 1917 | 087 | 39 Hysameras Pecnyomka - | 419 | 4 g
Yysammus
38 HBaHoBcKast 0071aCTh 1903 0,86 40 r. Caukr-IlerepOypr 117 1,06
39 Pecnybmixa Caxa 1881 | 085 | 41 Kanyskexas o6macts 12 | 1,02
(SxyTus)
40 JInnenxas o61acTb 1807 0,82 42 VibsiHOBCKas 00J1acThb 111 1,01
Cpeanee 1o cydobekTam
41 Tynbckas 061acTs 1801 0,81 [Osxnor0 ®O 110,5
42 Amypckasi 00J1acTh 1754 0,79 43 Pazanckas o6nactb 110 1,00
Cpennee mo cydobekTam
43 Bpsirckas ob6nacth 1736 0,79 Cesepo-3ananoro O 101,0
Cpennee no cybbexram 1734,2 44 Tynbckas 06macTs 100 0,91
JlanbHeBoCcTOUHOr0 ®O
44 Benropockas 06acTb 1730 0,78 45 AcTpaxaHckas 00J1acTh 100 0,91
45 ApxaHrenbckas 001acTh 1714 0,78 Cpennee no cyonexram 86,7
JanbueBocrounoro @O
46 Pecryonmuka Kpemm 1713 0,78 46 JIumenkas oo6nactb 86 0,78
47 PecniyOnnka Bypsitus 1701 0,77 47 Amypckast 0071acTh 84 0,76
48 Mypmanckas obnacts | 1668 | 0,75 | 48 XanTel-MancHicKnuii agr. 81 | 074
okpyr - FOrpa
49 Bonoroackas o6iacTts 1664 0,75 49 Benropockas 061acTb 81 0,74




Kou-Bo Tlo IToruoJio Tlo

PeiiTuHr Cyobext PO MOKAPOB, 02 | Peiirunar Cyobexkt PO Jopei, 0;(1) b

ell. qeJl.
5o | dysamcka Pecybmaka- |y gan | 74 | 5 Craporiosekuii Kpait 80 | 073

Uysammus
51 Pazanckas obnactb 1519 0,69 51 Kypckas o6nacthb 80 0,73
52 SIpocnaBckast 001acTh 1474 0,67 52 Pecniyoiuka MopaoBust 79 0,72
53 ActpaxaHckast 001acTbh 1468 0,66 53 MBaHoBCcKas 00J1acTh 78 0,71
54 Kanyxckas obnacts 1463 0,66 54 Bpsirckas obnacth 77 0,70
55 Kypckas obmacts 1435 0,65 55 Pecnryonmka Kpemm 76 0,69
56 Tomckast o6macTe 1422 0,64 56 Pecryonmuka Komu 74 0,67
57 Hosropockas o6mactb 1413 0,64 57 OproBckast 061acTh 72 0,65
58 Pecryonmuka Mopmosus 1362 0,62 58 Pecniy6mka Kapenus 70 0,64
59 Pecniyonuka Jlarecran 1332 0,60 59 IIckoBckast o0acTh 69 0,63
60 Pecniyonmuka Kapenns 1307 0,59 60 SIpocnasckas 001acTb 68 0,62
61 CMmoieHcKas 00J1aCTh 1304 0,59 61 Tomckas o0s1acThb 67 0,61
62 Pecniyonmuka Xakacus 1226 0,55 62 CmoeHckas 001acThb 63 0,57
63 IckoBckas 06macTh 1204 0,54 63 PecnyOnuika Xakacus 60 0,55
64 Pecniy6nmka Komu 1149 0,52 64 Pecniybnuka Mapuii On 52 0,47
65 Yeuenckas Pecryosmka 1103 0,50 65 CaxanuHckas 001acThb 43 0,39
66 CaxanuHckas 001acThb 1088 0,49 66 KocTpomckas o0nacth 43 0,39
67 OpnoBckas 001acTh 1050 0,48 67 sIvano-Heneuwi ar. 41 0,37
OKpyT
68 Pecniybnika Mapuit On 1 006 0,46 68 Pecniy6nika Jlarectan 31 0,28
69 KocTpomckas o0macth 960 0,43 69 Kanuaunrpaackas obnactsb 27 0,25
Cpeanee o cydobekram
CeBepo-KaBka3ckoro 899,4 70 Kamuarckuii kpait 27 0,25
[0]0)
70 Kamnunrpacxas 870 | 039 | 71 Eppeiickas aBT. o6nacts 25 | 023
001acThb
71 | Kebapmmmo-bamkapcian | 200 | a5 | 75 PecnyGnmia Thisa 23 | 021
Pecniybinka
72 Smano-Henenxuii aBT. 737 033 Cpennee nmo cyobexTam 20,4
OKpYT' CeBepo-KaBkasckoro @O
73 Pecnyonuka TeiBa 569 0,26 73 MypmaHckas 001acTh 20 0,18
74 Kamuarckuii kpait 514 0,23 74 Maranganckas 001acTb 20 0,18
75 PecniyOnuka Anpires 500 0,23 75 Pecniyonuka Anrai 17 0,15
76 EBpeiickas aBT. 001acTh 495 0,22 76 Kabapauto-baskapcxas 16 0,15
Pecniybiika
77 PecniyOnmuka Anaii 450 0,20 77 r. CeBacroroinns 12 0,11
Peciybnmka CeBepHast

78 Ocerns - Asais 434 0,20 78 Pecniybniuka Ajpirest 10 0,09
79 MarazaHckasi 00J1acTh 406 0,18 79 YyKOTCKUI aBT. OKPYT 10 0,09




Koa-Bo Tlo ITornéJ0 Tlo
PeiiTuHr Cyobext PO MOKAPOB, 02 | Peiirunar Cyobexkt PO Jopei, 0;(1) b
ell. YeJl.
80 r. CeBacTormoJjib 367 0,17 80 UYeuenckas PecyOmmka 6 0,05
81 Pecryonmmka Marymerus 283 0,13 81 Pecrryonmuka Murymerus 5 0,05
82 PecrryOonmuka KanMbrkus 268 0,12 82 Pecnybmuxa CesepHas 4 0,04
Ocerus - Ananus
83 Kapauaeso-fepxecckat | 479 | gog | g3 PecnyGnuxa Kanvbikus 2 0,02
Pecniybnuka
84 Heneuxwuii aBT. okpyr 79 0,04 84 Heneuxuii aBT. 0kpyr 2 0,02
o Kapauaepo-Yepkecckas
85 UyKOTCKHIA aBT. OKPYT 75 0,03 85 Pecny6uka 1 0,01
Tabmnuma 2

Pacnipenenenue 3HaueHHi mokazaTeneil 00CTaHOBKHU € MOKapaMu, TPOU30LLIEAIINMHU

B Poccuiickoii @eneparuu B nepuon 2016-2021 rogoB B 31aHUAX, COOPYKEHUIX
00IIECTBEHHOTO Ha3HAYEHH S, UCTOYHUKOM BO3HUKHOBEHHS KOTOPBIX SBIISIIOCH

aneKTpooOopyioBaHue, o cyonekTam Poccuiickoit denepanuu

Koa-Bo Toas Horuoao Toas
PeiiTuHr Cy0bekT PO 10KapoB, Y > | PediTHHT Cy0bekT PO Jwpei, o i
efl. ° Yell. °
1 r. MockBa 1682 8,99 1 r. MockBa 12 14,12
2 MockoBckast 00J1acThb 895 4,78 2 MockoBckas 00s1acTb 10 11,76
3 r. Cankr-IlerepOypr 724 3,87 3 IMpumopckuii kpaii 7 8,24
4 KpacHonapckuii kpaii 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecnybmika bamkoprocran 559 2,99 5 Upkyrckas obmactb 5 5,88
6 Kpacuosipckwii kpai 545 2,91 6 Owmckas obmacTb 5 5,88
7 Hpxyrckas o6nactp 545 2,91 7 AcTtpaxaHcKkasi 00JIacTb 4 4,71
8 TpeMopeiui Kpait 520 2,78 8 #Amano-HeweukuH asr. 3 3,53
OKpyT
9 Yenabuackas o0acTb 509 2,72 9 Pecniyonuka TreiBa 3 3,53
10 XabapoBckuii Kpaii 503 2,69 10 KpacHosipckuii kpait 2 2,35
11 Hogrocubupckas o0nacth 442 2,36 11 YenaOunckas 001acThb 2 2,35
12 Camapckast 001acTh 399 2,13 12 Hogocubupckast 001acth 2 2,35
13 Pocrosckas obiacts 367 1,96 13 PocroBckas o0nacts 2 2,35
14 Pecniyoinka Tarapcran 343 1,83 14 CaparoBckast 001acTh 2 2,35
15 Xante1-Mancuiickuii ar. 313 1,67 15 Hwuxeropoackas o61actsb 2 2,35
okpyr - lOrpa
CpeaHee 1o cydobekTam
16 CapatoBckast 0011acThb 309 1,65 Cubmpekoro ®O 1,8
17 Owmckast 001acThb 294 1,57 Cpenuee no cybhexram 1,6
IlenTpansHoro ®O




Kou-Bo o oruo.o o
Peiitunr Cyobext PD MOKapoB, 0}; | Peiinur Cyobext PO JIozei, 0}; ﬂ’
efl. qel.
18 Hwxeropo/ckast o61acth 292 1,56 16 Pecybuxa 1 1,18
Bamkoprocran
19 Kemeposcxas obnact, - 291 1,56 17 Xabaposekuii kpait 1 1,18
Kysbacc
20 Bonrorpaznckas o6xacts 283 1,51 18 Camapckast 001acTh 1 1,18
Cpennee mo cydobekTam
Cubmpckoro ®O 281,7 19 Bonrorpanckas o6macts 1 1,18
21 AnTaiickuii kpaii 270 1,44 20 AnTaiickuii kpan 1 1,18
22 [lepmckuit kpait 268 1,43 21 IlepMmckuit xpait 1 1,18
Cpennee mo cydobekTam 2627 Cpennee no cydobekTam 10
Ypaabckoro ®O ' Ypaabsckoro ®O '

23 Boponexckas o6mactb 260 1,39 22 Boponexckas 00acTp 1 1,18
Cpennee nmo cydobexkTam 2537 Cpennee no cydobexTam 10
HenTpanbuoro ®O ' IO:xH0r0 ®O '

24 TromeHnckas 001acThb 242 1,29 Cpennee Hl;) £y6LeKTaM 1,0
25 Pecniyomka Kpeim 241 1,29 23 CBepaioBcKast 00JI1acTh 1 1,18
Cpennee mo cydobexkTam
TpuBokcroro DO 230,1 24 Awmypckas 00macTb 1 1,18
26 Pecniybnuka Caxa (SIkyTtus) 227 1,21 25 TBepckas 061acTh 1 1,18
Cpennee mo cydobexkTam
IOmmore ®O 222.6 26 Bonoroackas o6nacTts 1 1,18
Cpennee no cyobexkram P® 218,7 27 VYibsiHOBCKast 0011acTh 1 1,18
27 CBepwioBcKast 00J1acTh 216 1,15 28 Benropockas oomacts 1 1,18
28 PecrryOnmuka Jlarectan 211 1,13 29 Tamb6oBckas 00acThb 1 1,18
29 CraBponoibCKUl Kpait 210 1,12 30 Psi3ancKas o00nacThb 1 1,18
30 OpenoOyprckasi 00JacTb 207 1,11 31 Pecniyonuka Komu 1 1,18
31 3abaifkanbCKuil kpait 190 1,02 32 KocTpomckas o0macth 1 1,18
Cpexnee no cybnexram 186,3 33 r. CeBacTomnoinb 1 1,18
JanbHeBocTtounoro ®0O
32 Apxanrenbckas 001acTh 185 0,99 34 Pecnyonuka Marymerus 1 1,18
) N Cpennee o cydobektam
33 SImano-Henenkwuii aBT. OKpyr 182 0,97 Janbaeocroanoro GO 0,8
34 Tomckas o0J1acThb 180 0,96 Cpennee no cy6nexram 0,6
CeBepo-3anagnoro @O
35 Jlenunrpasckas 001acTh 177 0,95 Cpennee no cybnexram 0,6
IIpuBoJkckoro @O
Cpennee 1o cydobektam
36 Awmypckast 001acTb 171 0,91 Cesepo-Kaska3sckoro 0,1
L0]0)
Cpennee no cyobekram . N
Cesepo-3ananoro DO 164,6 35 KpacHomapckuii kpaii 0 0
37 AcTtpaxaHckas 00J1acTh 159 0,85 36 Pecniyonuka Tarapcran 0 0
38 TBepckast 001acTh 154 0,82 37 XanTpl-Mancuiickuii asr. 0 0
okpyr - FOrpa
39 KipoBckast o6acts 153 082 | 38 | IKemeposckaiobracts - 0 0

Kysbacc




10

Koa-Bo o ITorné0 o
Peiitunr Cyobext PD MOKapOB, 0}; | Peiinur Cyobext PO JIozei, 0}; ﬂ’
ell. qel.
40 Pecniyonuka Bypsitus 153 0,82 39 Tromenckas oGnacts 0 0
41 Y nmyprckas PecrryOnmka 152 0,81 40 Pecrry6imka Kpeim 0 0
42 Boioroackas o6macts 147 0,79 41 Pecnyomixa Caxa 0 0
(Axyrus)
43 BnaguMupckast 001acTh 147 0,79 42 Pecniybnuka [larecran 0 0
44 MypmaHnckasi 0671acTb 146 0,78 43 CraBpomnobCKHU Kpaii 0 0
45 SApocnasckas o61acTh 145 0,78 44 OpeHOyprckasi 00JI1acTh 0 0
46 BpstaCcKast ob6macTh 139 0,74 45 3abaiikanbckuii Kpai 0 0
47 VinegHOBCKasg 00J1aCTh 138 0,74 46 ApxaHrenbckas 00IacTb 0 0
48 [lensenckas o6nacts 135 0,72 47 Tomckas obnacts 0 0
49 Benroponckas o0macTb 134 0,72 48 JlenuHrpanckas o0nacTh 0 0
50 Yeuenckas Pecriyonmuka 127 0,68 49 Kuposckast o0nmacts 0 0
51 CaxanuHckast 00acTh 124 0,66 50 PecniyOnnka Bypsitus 0 0
52 TamboBckas 001acTb 123 0,66 51 Yamyprckas PecriyOnuka 0 0
53 Psasanckas o0nacts 118 0,63 52 Bnamumupckas 001acTb 0 0
54 ‘ysamckas Pecnybmaxa - 116 0,62 53 MypmaHckas 00nacTb 0 0
UyBamus

55 Tynbckast 001acTh 115 0,61 54 SpocnaBckasi 001acTh 0 0
56 Kypranckas o0nacts 114 0,61 55 Bpstackas obmactb 0 0

Cpemnee no cybnexram 109,4 56 Tlensenckast 00J1acThb 0 0

CeBepo-KaBkasckoro @O
57 Pecniy6iuka Kapenus 107 0,57 57 YeueHckast Pecrryommka 0 0
58 Pecniyonuka Xakacus 105 0,56 58 CaxanuHckas o0acTh 0 0
59 Jimeas oGracTs 103 | 055 | 59 | lyeawckasPecnybmka- |, 0
Yysaius
60 Pecryonmuka Komu 101 0,54 60 Tynbckas 06macTs 0 0
61 OpioBckast o0acTe 98 0,52 61 Kypranckas obnactsb 0 0
62 Pecniyonmka TreiBa 97 0,52 62 Pecniy6mika Kapenus 0 0
63 CmMmoneHckas 00nacTb 96 0,51 63 Pecniy6bnuka Xakacus 0 0
64 Kabapmaro-bamkapckad 96 0,51 64 JIumnenikas oo6nactb 0 0
PecrryOinka
65 MBanoBckas 061acThb 95 0,51 65 OpJtoBckast 001aCTh 0 0
66 Koctpomckast o0macts 95 0,51 66 CMoieHcKas 00acThb 0 0
67 Kypckast o0nacth 94 0,50 67 Kabapmuno-Bankapcxas 0 0
Pecniybmnmka

68 Kanununrpanckas obnacts 92 0,49 68 VBaHoBckas o0nacth 0 0
69 Pecniyomixa Cesepras 80 043 | 69 Kypexas o6nacTs 0 0

Ocetns - Ananus
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Koa-Bo ITorné0
Peiitunr Cyobext PD MOKapOB, I[gzﬂ’ PeiiTunr Cyobext PO JIozei, I[gzﬂ’
ell. YelL
70 Pecnybnnka Mapwuit On 76 0,41 70 Kann:g:;g;acxax 0 0
71 Kanyxcxkast obnactb 74 0,40 71 Peg?;iii?:;:;ﬁ:” 0 0
72 Pecnry6mika Mopaosus 74 0,40 72 Pecnry6nuka Mapwii On 0 0
73 r. CeBacToIoJib 66 0,35 73 Kamyxckas o6mactb 0 0
74 Hogropockas o0nactsb 62 0,33 74 Pecniyonmuka MopmoBus 0 0
75 Kamuatckuit kpait 58 0,31 75 Hogroposckas o6nactb 0 0
76 TIcxoBckas oOnacThb 54 0,29 76 Kamuatckuit kpait 0 0
77 PecrryOonuka Anraii 48 0,26 77 IIckoBckast o0acTh 0 0
78 PecniyOiiuka Anpires 44 0,24 78 Pecniybiiuka Anrait 0 0
79 Maramasckasi 00J1acTh 44 0,24 79 PecrnyOnuka Ampires 0 0
80 EBpetickas aBT. 00J1aCTh 41 0,22 80 Marazganckas 001acTb 0 0
81 Pecniyonuka MHrymierus 31 0,17 81 Espeiickas aBT. 001acTh 0 0
82 Pecniyonuka Kanmbikus 22 0,12 82 Pecniy6iinka Kanmpikust 0 0
83 YyKOTCKHI aBT. OKPYr 18 0,10 83 UyKOTCKHIA aBT. OKPYT 0 0
84 Hewnerkuii aBT. OKpyr 16 0,09 84 Hewerkuii aBT. OKpyr 0 0
s | mmetmens | ox | s | Cemeetewes [

C YUCTOM HMHTCHCHBHOI'O POCTAa SHCProBOOPYKCHHOCTHU HACCIICHUA, JKWUJIbIX U

OOIIECTBEHHBIX 3JaHUN, TEHACHLHUS IO KOJIMYECTBY <OJIEKTPOTEXHUYECKUX )
MOKapOB, OYEBHUJIHO, COXPAHUTCS IMPHU CYIIECTBYIOIIEM MOJOKEHUH MOXapHOU
npOUIAKTUKHY AJIEKTPOYCTaHOBOK.

B Hacrosimiee BpeMs CIOXWJIach CUTYallMsi, KOT/a 3JEKTPOOOOPYIOBAHHUE IO
OonplIell 4YacTH HHUKEM HE OOCITYXXHBAeTCsl C TOYKM 3PEHHS €ro MOXKapHOH
npoQUIAKTUKU. DJIEKTPUKH HAa OOBEKTaX 3aHMMAIOTCS €ro OO0CIy)KMBAaHUEM WU
PEMOHTOM, KOTJla YTO-TO BBIXOJUT W3 CTpos. B 3TOH CBSA3M, OJHUM K3 OCHOBHBIX
BOMPOCOB SIBISIETCSI OpraHU3alusi CUCTEMaTH4YeCKOW MNPOQUIAKTUKH MOXAapOB OT
AIEKTPOOOOPYIOBAHUS KWJIBIX U  OOLIECTBEHHBIX 3JaHUM C TMPUMEHEHUEM
TEXHUYECKUX CPEACTB.

B cootBercTBUM co cTaThell 4 TeXHUYECKOro periiaMeHTa TamMoKeHHOro cor3a
(TP TC 004/2011),

HU3KOBOJIbTHOE 00OpYy/OBaHME JOHKHO OBITH pa3pabOTaHO M HM3TOTOBJICHO TaKUM

«O 0e30macHOCTH  HU3KOBOJBTHOTO  OOOpPYIOBAHMS»

o0pa3zom, 4TOOBI MPU MPUMEHEHUH €T0 TT0 HA3HAUYCHUIO U BBIMIOJHEHUH TPEOOBaHUH K
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MOHTaXYy, AKCILTyaTaluu (MCTIONIb30BAHMUIO), XpaHEHHUIO, TIepEBO3KE
(TpaHCTIOPTUPOBAHUIO) M TEXHUYECKOMY OOCIYKMBAaHUIO 3TO 000pYyIOBaHHE
o0ecreunBano: OTCYTCTBHE HEIOMYCTHMOIO PUCKAa BO3HUKHOBEHHUS TOBBIIICHHBIX
TEMIEpaTyp, JAYTOBBIX Pa3psioB WIM HU3TYyUYCHUN, KOTOPbIE MOTYT MPUBECTU K
MOSIBIIGHUIO OIMACHOCTEW, OTCYTCTBHE HEIOMYCTUMOTO pHUCKa TpU Teperpyskax,
aBapUIHBIX PEKMMax M OTKa3aX, BHI3BIBAEMBIX BIUSHHUEM BHEUTHUX U BHYTPEHHHX
BO3JEHCTBYIOMX (hakTopoB. Takke B JaHHOW CTaTbe YCTAHOBIEHO, YTO
HU3KOBOJIbTHOE O0OPYAOBAHHME JOJDKHO OBITH pa3pabOTaHO M HM3TOTOBJICHO TaKUM
o0pa3oM, YTOOBI OHO HE SBJSUIOCH HMCTOYHMKOM BO3HHUKHOBEHHS TMOXapa B
HOPMAJIbHBIX U aBAPUUHBIX YCIOBHSIX PAOOTHI.

B OompmmHCTBE cCiydaeB, IIOCJE€ MOHTaXa, OAJICKTPOOOOPY/IOBaHHE HE
nojBepraercss  MNpOPHUIAKTUYECKUM  OCMOTpaM,  TEXHHYECKOMY  KOHTPOJIIO,
OOCIIy’)KMBaHUIO M PEMOHTHO-TIPENYNPEAUTENbHBIM MeponpuiatusMm. OaHako co
BPEMEHEM C HUM IPOUCXOJAT OTPUIATEIbHBIE M3MEHEHUS. Y XYAIIEHUE COCTOSHUS
AIIEKTPOOOOPYIOBaHUSI ~ TMPUBOAWT K  HEPAMOHAIBHOMY  HWCIOJIB30BAHUIO
ANEKTPUUECKOM SHEPTUM U TOBBIIMICHUIO YPOBHS TMOKApPHOW OMACHOCTH, 4, 3HAYUT,
TpeOyeT 3a HUM CUCTEMATU3UPOBAHHOTO HAOIOICHMUS.

B cootBercTBUn ¢ denepanbHbiM 3akoHOM OT 21 mekabps 1994 r. Ne 69-D3
«O moxapHOi 0e30macHOCTH», TNPOPHUIAKTHKA TIOXKApPOB — COBOKYITHOCTB
MIPEBEHTUBHBIX MEP, HAMPABICHHBIX Ha MUCKIIOUYCHUE BO3MOXKHOCTH BO3HHUKHOBCHUS
M0’KapOB M OTPAHUYCHUE UX TIOCITIEIACTBUI.

[Ton cucreMoit MpOoPUITAKTUKH MOXKAPHOU O€30MACHOCTH JIEKTPOOOOPYI0BAHUS
KWIBIX M OOIIECTBEHHBIX 3JaHUN TMOHUMAIOTCA PETryJsSpHBbIC, BBINOIHIEMBIE IO
3aJJaHHOW TIporpamMMe HaOIOJCHUS 33 IKCIUTYaTHPYEMBIM 3JIEKTPOOOOPYAOBaHUEM,
MO3BOJISIOIIUE OMpPENesTh €ero (HakTHUECKOe COCTOSHUE, MPOUCXOMASIINE B HEM
IPOLIECChl U TPOTHO3UPOBATH W3MEHEHUE COCTOSHUS TMOJ| BIMSHUEM Pa3IMYHBIX
daktopoB. Takue HaOmOAeHUSs HEOOXOAUMBI, B TMEPBYIO OdYepelb, IS
AIEKTPOOOOPYI0BaHUSA OOBEKTOB C MACCOBBIM MPEOBIBAHUEM JIFOJICH.

[ToxxapHasi 6€30MacHOCTh OOBEKTOB PA3IMYHOrO HA3HAYEHUS B 3HAUMUTEIIBHOM
CTETIEHU OIPENEesieTCsl COCTOSIHUEM HKCIUTYaTHPYEMOro 3JIEKTPOOOOPYIOBaHUS U
AIIEKTPOYCTaHOBOK.

OCHOBHBIM  HalpaBJI€HHEM B OOECMEUYEHHH TMOXApHOH OE30MacHOCTH

IKCILTYyaTuUpyeMoOro 3J'I€KTpOO60py,ZIOBaHI/I}I ABJICTCA MAKCHUMAJIBHO BO3MOXHOC


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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CHUKEHUE BEPOSITHOCTH BOSHUKHOBEHUS MOXKapa OT AJIEKTPOYCTAHOBOK B I[EJIOM U OT
OTZIENbHBIX ANEKTPUUECKUX U3IECITUH.

TaM, T/1€ €CThb KOHTAKTHBIE COCAMHEHUS B DJEKTPOCETAX, MPOLECC OKUCICHUS
METAUTHYECKUX  TIOBEPXHOCTEH  DJIEKTPOKOHTAKTOB U  TOSIBICHHUS  JCPEKTOB
HENpePbIBEH. be3 J0CTaTOYHOM TEXHUYECKOM OCHAIIEHHOCTH W ITOATOTOBIIEHHOTO
nepcoHana B OONBIIMHCTBE CIIy4aeB HEHCIPABHOCTH AJIEKTPOOOOPYIOBAHHS MOKHO
OOHApY>KUTh TOJBKO IO XapaKTEPHOMY 3amaxy WM OOYTJIEHHOMN AJIEKTPOU3OJISIINY,
YTO XapaKTEPHO IS aBApUHHBIX JTe(DEKTOB y)Ke Ha TIOKAPOOTIACHOMN CTaIHH.

Bo3nukHOBeHHE EPEKTOB DJEKTPUUYECKUX LIETIEH U 3JIEKTPOOOOPYHAOBAHUS —
3TO €CTECTBEHHBIN MPOILIECC, K KOTOPOMY HEOOXOIUMO OBITh TOTOBBIMHU.

B Hacrosiee Bpemsi MOSIBUIMCh HOBbIE TEXHUYECKHE CPEACTBA, IMO3BOJISIONINE
BBIBECTH MPOQUIAKTUKY TIOXKAPOB OT DJIEKTPOOOOPYAOBaHUS B JKWIBIX H
OOIIECTBEHHBIX 3/JaHUAX HA HOBBI YPOBEHD.

K o0cnyxuBaHuio 3JIEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaIU(UIUPOBAHHBIC
CICLUUANIUCTBI, MMEIOIINE Tpynmy Mo 3JekTpode3omacHocTH He Himwke |,
MOJATBEPKICHHYIO COOTBETCTBYIOIIUM YIOCTOBEPEHUEM.

OOGcnenoBaHue dJEKTPOYCTAHOBOK JOJDKHO TMPOU3BOJIUTHCS COBMECTHO C
KBATH(PUITUPOBAHHBIM EPCOHAIOM AIEKTPOTEXHUYECKOTO XO35IACTBA,

OTBETCTBEHHBIM 32 O0CITY>KUBAHUE JIEKTPOOOOPYAOBAHUS 3/IaHUS.
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1. ObaacTh NpUMeHEeHUS

Hacrosimne Meroguyeckie peKoMeHAAIMU ONPEIETsIOT 00IINe MOI0XKEHUS 10
OopraHu3anuu NpOGUIAKTUKU T0XApPOB OT DJIJIEKTPOOOOPYJIOBAaHUS B JKUIBIX H
OOIIIECTBEHHBIX 3J]JaHUAX C MPUMEHEHUEM TEXHUUYECKUX CPEJICTB.

Hacrosimne wmeronuueckue pEeKOMEHAAIMU MPEAHA3HAYEHBI MJI1 OPraHoB
UCIIOJTHUTEIBLHON BiacTu cyObekToB Poccuiickoit denepannu, OpraHoB MECTHOI'O
caMOyMpaBJIEHUs, OpraHu3aluil Mo peaqu3alydyd MOJHOMOYUN B 00JIACTH MOKApHOM
0€30MacCHOCTH, a TaKKe COOCTBEHHUKOB (apEHAATOPOB) KUJIBIX TOMOB (KBAPTHUD).

OCHOBHBIMM  3aJjJadaMHd  OpPraHOB  HCIOJHUTEIBLHOW BJIACTH CYOBEKTOB
Poccuiickonn ®enepanuu, OpraHoB MECTHOI'O CaMOYIIPABJIEHHUs, OpraHU3aluu,
Ha pelIeHHWe KOTOPBhIX HallpaBlieHa MPOQPUIAKTUKA IMOXAPOB B KWIbE, SBIISIIOTCS
oOy4eHre HACeJICHUSI MepaM MOXKapHOH 0€30MMacHOCTH, OCHOBAM T0Kapo0e30MacHOTO
MOBE/ICHMSI, a TAK)Ke MH(DOPMUPOBAHKUE HACETICHUSI O Mepax MOXKapHOU O€30IaCHOCTH.

Hacrosiimue Merogudeckue peKOMEHAAIMM  MOTYT  OBITh  MPUMEHEHBI
COOCTBEHHHKAaMHU JIOMOB (KBapTHp) U apeHAATOpaMH TMOMEIIECHUN ISl TIPOBEICHUS
CaMOCTOSITEJILHOM TMEPBUYHOM OIICHKU COCTOSHHS TOXapHOM O€30MacHOCTH
IKCILTYaTHPYEMOTO IEKTPOOOOPYTIOBAHUS.

B nacrosmunx MeToan4eckux peKOMEeHAAUUIX MOl TEXHUYECKUMHU CPEJICTBAMU
MPOPUIAKTUKYA TOXKAPOB MOHUMAIOTCS amlmapaTrhl 3allUThl JJEKTPUUYCCKUX TICTICH,
TEIJIOBU3UOHHAS TUarHOCTUKA, TEPMOUHINKATOPBI U TEPMOCHUCTEMBI.

Hacrosimue meroauueckue pEKOMEHIALMM HE SIBIAIOTCS PYKOBOJICTBOM MO
IPOEKTUPOBAHUIO JIEKTPOYCTAHOBOK 3JaHUM U MOHTAXY allapaToB 3JIEKTPUUYECKOM
3alUThI U IPYTUX TEXHUYECKUX CPEJICTB.

[IpoekTHpOBaHNE U MOHTAX JIEKTPOYCTAHOBOK 3JaHUN TOJKEH MPOBOJUTHCS B
COOTBETCTBHH C IEUCTBYIOLIUMH HOPMATUBHBIMU JJOKYMEHTAMMU.

Hacrosimue wmeroguuecknue peKOMEHAAWW HE SABJISIOTCS HOPMATHUBHBIM

JOKYMCHTOM.
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2. OCHOBHBIE 3JIEKTPOTeXHUYECKHE MPUYMHBI 0KAPOB
0T JICKTPOOOOPYAOBAHMS

[ToxxapHast 0e30macHOCTh OOBEKTOB PA3NIMYHOIO HA3HAYEHUs, B TOM 4YHCIIE
KWIBIX W OOIIECTBEHHBIX 3JaHUl B 3HAYMTENBHOW CTENEHU ONpenemsercs
COCTOSIHUEM 3KCIUTYaTUPYEMOT0 3JIEKTPOOOOPYI0BaHUS U 3JIEKTPOYCTAaHOBOK.

3HaHME TEXHUYECKUX IPUYMH II0)KAPOB OT 3JIEKTPOYCTAHOBOK IIO3BOJISET
opranu3oBaTh 3((PEKTUBHYIO CUCTEMY MOKAPHO-TPOPUIAKTUYECKUX MEPOTPUATHIA.

K npuunHam nokapoB 3J€KTPOTEXHHUUECKOI0 XapaKTepa OTHOCSTCA:

- KOPOTKOE 3aMbIKaHHUE;

- Ieperpy3Ka 3JIEKTPUYECKHUX LEIel;

- 0OJIBIIIOE TIEPEXOJHOE CONPOTHUBIICHUE;

- HCKPEHHE;

- JJIEKTpUYECKas Jyra;

- IEpEHANPSHKEHUE DJIEKTPUUECKON CETH.

Kpome Toro, He06X0AMMO YYUTHIBATh, YTO NEPEHAIPSHKEHUE JIEKTPUUECKON
CeTH, OOJIBIIIOE MEPEXO/IHOE CONMPOTUBIICHUE U MEpEerpy3ka e MOXKET MPUBECTH K
KOPOTKOMY 3aMBIKaHHIO, BO3HUKHOBEHHUIO JJIEKTPUYECKOHM Jyrd, U HA00OpOT,
KOPOTKO€ 3aMbIKaHHE MOXET IMPUBECTH K IMEperpy3ke 3JIEKTPUUYECKON ceTH, K
VCKPEHUIO, 00pa30BaHUIO INEKTPUUYECKOM IYyTH, K NEPEXOLY MEKTPUUECKOr 0 TOKA Ha
MeTaJUTMYECKHE 3a3eMJICHHBIC KOHCTPYKIMU | T.1. [3].

To ecTh, OJHM aBapHilHbIE PEKUMBI, MOT'YT TNEPEXOAUTH B Jpyrue Oosee

OITIaCHBIC OTHOCUTCIIbHO BO3MOKHOCTHU BO3HHUKHOBCHUS IIOKAPOB.

Kopomkoe 3amvikanue

Cpenn m0OpUYMH TOXKAPOB  DJIEKTPOTEXHUUYECKOIO  XapakTepa KOpPOTKOE
3aMBIKaHHUE SBIISIETCS CAMBIM PACIIPOCTPAHEHHBIM, XOTSI HEPEAKO OHO MOXKET OBITh H
CJIEJICTBHEM KaKOW-THOO APYroi aBapuitHOM CUTYaIlUU B SJICKTPUYECKOM IETIH.

KopoTkoe 3amMblkaHW€ B JJIEKTPUYECKUX LEMSAX MOXKET BO3HUKHYTH B
pe3ynbTaTe 3aMbIKaHUS MEXIY (Pa30BBIM M HYJIEBBIM MPOBOAHUKAMHU, 3aMBIKAHHMS
(a30BOro MPOBOJAHMKA Ha «3eMITEO» [3].

NHbpIMM  criOBamMH, KOPOTKO€ 3aMbIKAHME BO3HUKAE€T MNPU COCIUHEHUH
ANEKTPUYECKUX MPOBOJOB C HAPYIIEHHON U30JALMEN, CONPUKOCHOBEHUH IPOBOJIOB C

MCTAJNIMYCCKMMH  3a3CMJICHHBIMU ~ KOHCTPYKIUSAMH 3I[21HHI>1 H  COOpPYKXCHHH,
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MONaJaHUd Ha OTOJIEHHBIE MPOBOAA MOCTOPOHHUX METAIMYECKUX IPEIMETOB,
npoboe OOyrjeHHOW WIM HapymIeHHOM H30JAIMH TPOBOJAOB M  APYIHX
3JIEKTPOYCTAHOBOYHBIX U3JICIIHM.

ITpu KOPOTKOM 3aMbIKaHUM MTHOBEHHO MHOT'OKPATHO YBEJIWYHUBACTCS CHJIA TOKA
B IIEMH, MPOUCXOAUT 3HAYUTEIBHOE BBIJICJICHHE TEIJia, 3HAYWTEIbHO BO3pACTaeT
TeMmrepaTrypa TOKONPOBOISAIIMX KWJ, YTO NPUBOJIUT K PACIUIABICHUIO H3OJISIUU
AJICKTPUYECKUX TMPOBOJOB W Kaleimeld W e€ TOCIenyIIleMy BOCIUIAMEHEHUIO.
KopoTkoe 3ambikaHue, Kak MNpaBUIIO, COMPOBOXKAACTCS XJIOMKOM, PaCIUIaBJICHHUEM
MeTajila TPOBOJHMKOB M BBIOPOCOM pACKaJIEHHBIX YaCTHI[ W3 30HBI KOPOTKOI'O
3aMbIKaHUSI C TIOCJIETYIOIIUM BOCIUIAMEHEHHEM OKPYKAIOIIUX MTPEAMETOB.

Hanbonee pacnpocTpaHeHHbIE NPUYMHBI, MO KOTOPBIM MOXKET IPOU30UTH
KOPOTKOE 3aMbIKaHUE B KBApTHUPE, JOME, OOIIECTBEHHBIX 3/JaHUSX — 3TO MOBPEXKICHUE
m3ossinuu. [loBpexaeHne U301y Yallle BCEro NPOUCXOIUT B MECTax, Iie MpoBOja
neperudarorcs. Takxke K MOBPEKISHUIO U30ISAIIMA MOXKET NMPUBECTH NIEPEKPYyIHBAHUE
MPOBOJIOB, Cru0aHuWe MPOBOJIOB IMOJ OCTPHIM YIJIOM, MOBPEXKIACHUE HU3OJSLIUU
IIPOBOJIOB TPH TPOBEACHUM PEMOHTHBIX PadoTr [4]. M30msiuio MOryT MOBPEIUTH
IPBI3YHBl WM JOMAIlIHUE >XKMBOTHBIE. Ellle ogHa mpuYrHa KOPOTKUX 3aMbIKAHUNA —
MeperpeB u, Kak CJIEACTBUE, Pa3pyILICHUE U30JIALIUH.

HcrounnkamMu 3aXuraHus TpPU KOPOTKUX 3aMBIKAHUSX MOTYT SBISTHCS
packajieHHbIC (TOPSAIIKE) YACTHUIILI M KAl MeTaJjljia IIPU PacIljIaBJICHUH B aBApUMHBIX

peXUMax KW MpoBOAOB (kabemnei) Win Mpu pa3pylieHuH dJIEKTPOnprOOpOB.

Ilepecpyska 3n1ekmpuyeckux cemei

CoBpeMeHHBIE KBapTUPbl M JIOMa HACBIIIEHbI MHOXECTBOM JJIEKTPUYECKUX
npubopoB. YacToil NpUYMHON BO3HUKHOBEHMS IIOKAPOB SBISETCA IMEperpys3Ka
BJIEKTPOCETEMN.

[Ieperpy3Kkoi Ha3pIBA€TCs TAKOE SABJIEHUE, IPH KOTOPOM B JIEKTPUUECKOU CETH
BO3HUKAIOT TOKOBBIE HAI'PY3KH, IIPEBBILIAOIINAE JUIUTEIBHO JOIIYCTUMBIE.

HaunbGonee yactoil npuurMHOM, BRI3BIBAIOLIEH MEPErPY3KY FIEKTPUUECKUX LIeTei
B XKWJIBIX U OOIIECTBEHHBIX 3/IaHUSX, SIBJISIETCS BKIIOUYEHUE B AJIEKTPUUYECKYIO CETh HE
OPETyCMOTPEHHBIX PAcyeTOM MOIIHBIX IOTpeOUTENeH DJIEKTPOIHEPrUu WU
BKJIIOUEHUE B OJIHY PO3ETKY HECKOJBKO OBITOBBIX HMPUOOPOB OONBIION MOITHOCTH

OIHOBPCMCHHO.
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B pesynbrare neperpy3ku IMpOBOJA HArpeBarOTCs, BBIAEIACTCS OOJIbIIOE
KOJIMYECTBO TEIlIa, MOT'YT IJIABUTHCS YKUJIBI IPOBOIOB — 3TO MOXKET CTaTh MPUUUHON

KOPOTKOT'O 3aMbIKaHHsI, BOSHHKAIOT UCKPBI M KaK CIIeCTBUE moxap [5].

Bonvuwoe nepexoonoe conpomuesnenue (n10xoit KOHmaxm)

Bonbiioe mnepexomHoOe COMPOTUBICHHE — 3TO CONPOTHUBIEHHE Yy4yacTKa
AIEKTPUYECKOM 1IEMTU B MECTE COCTMHEHUS OTJEIBHBIX JIEMEHTOB (MeCTa COSTMHEHHUS
MIPOBOIOB, MOJICOCIMHEHUSI UX K AIIEKTPONPUEMHUKAM, KOHTAKTHBIM 3JEMEHTaM U
T.Il.) B KOTOPBIX, MPH HENPABUILHOM HMX HCIOJHEHHUM, CONMPOTUBJICHUE BBIIIE IO
CPaBHEHHUIO C COMPOTUBIICHUEM IIEKTPUUECKOMN IEMH J0 STUX YYaCTKOB M TIOCIE HUX
[3].

Hawnbonee yacto Oosbline nepexoiHbIe COMPOTUBJICHUS BOSHUKAIOT B MECTaX
COEIMHEHHMSI IPOBOJIOB MEXKY COOOM, KOT/1a BMECTO MaiKH, CBApKHU, ONPECCOBKH HITU
3KUMOB TOJ] OOJITHI MPUMEHSIOTCSI CKPYTKHU MPOBOJIOB (OCOOEHHO OMacHa CKpyTKa
MIPOBOJIOB C AIFOMUHUEBBIMU U MEAHBIMU KUJIAMH ), B MECTaX MOIKIIFOUEHUS TPOBOIOB
K anmaparaMm 0e3 CHEIHAIbHBIX 3KMMOB W HAKOHEYHHKOB, B BBIKIIOUATENSIX,
IITETICENbHBIX pa3beMax (pPO3eTKaxX, BWIKAaX) Ha KOHTAKTHBIX OJJIEMEHTaxX Tpu
CHIDKCHHUH TPWJIATaeMbIX ISl BKIIOUCHHS YCWIMMA, HETOBKIIOUCHUS, MTOATOPAHUS U
T.I., B MECTaX KOHTAKTOB, BBIIIOJIHEHHBIX C TIOMOIIBIO PE3LOOBBIX COCTUHEHHUH B
AIEKTPOOOOPYIOBAaHNN, B KOTOPOM B Tporiecce paboThl MPOU30IUIO OciabiieHne
KOHTaKTa.

HenocpencTBEeHHBIM UCTOYHHKOM 3)KUTAHUS B ITOM CIy4ae MOTYT OBITh:
AJIEMEHTHI 3JIEKTPOYCTAHOBOK, HArperble [0 BbBICOKOW TeMIIepaTypbl TEIJIOM,
BBIICTICHHBIM ~ JJICKTPUYECKUM TOKOM B  MeECTe OOJBIIOrO  MEPEXOJHOTO
COTMPOTHUBJICHUS; JJIEKTPUYECKME WCKPHl WM YaCTHUIBl PACIUIABIEHHOTO U
HAKaJIEHHOTO METaJlJIa, BO3HUKAIOIIHNE B MECTE «ILJTIOXOT0» JIEKTPUUYECKOI0 KOHTAKTA.

Kpome Toro, 00mibl10€ MEpexogHOE COMPOTHUBICHHE MOXKET OBITh MPUYMHOMN

BO3HHKHOBCHUA KOPOTKOI'O 3aMBbIKAHUA].

Hckpenue (0yzoeoii npoboit)

Uckpenue (ayroBod mpoOOi) B 2JIEKTPOYCTAaHOBKAX — OTO BeChbMa
pactpocTpaHEHHOE SBJICHUE U MPOUCXOAUT KaK MPU HOPMAILHON paboTe OTACIbHBIX
NoTpeOuTeNIeld DIIEKTPUYECKOW DHEPruM, dalle BCero MNpuUOOPOB HMEIOIINX

KOJ'IJICKTOpHI:Iﬁ QJICKTPOABUTIATCIIb ITPU HCTUIOTHOM HPUJICTAHUN K HUM IICTOK, TaK U
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B aBapUilHOM pE&XHUME paldOThl 3JIEKTPONPUOOPOB, B MECTAaX HEKAYECTBEHHOI'O
IOPUCOEIMHEHUSI TPOBOJOB K MOTPEOUTENSAM DSJIEKTPUUECKOH HHEpPruu, Mpu
CONPUKOCHOBEHHH OTAEIBHBIX YYaCTKOB NIPOBOJOB MEXAy CcoOOH wWiIH ¢
3a3eMJICHHBIMH KOHCTPYKIUSIMU | T.J. [ 3].

[Ipy uUCKpeHUM TPOUCXOIUT OOpa3oBaHUE HUCTOYHUKOB  3AXKUTAHMS,
00J1alafoMX YHEPTUE U TeMIepaTypoil JOCTaTOYHBIX ISl BOCIUIAMEHEHHUS! MHOTHX
rOpPIOYMX BEILECTB U MATEPUATIOB.

HckpoBoit pa3psin MOXKET 00pa3oBBIBAaTHCS MPU W3JIOME >KWIIBI Kalemst u3-3a
yCTaJOCTU METajlla, pa3pblBa MPOBOJHUKA MPU UYPE3MEPHOM DPACTSIKEHUM Kalels,
100 MpU MOBPEKIECHUU KUIIbI TOCTOPOHHUM IMpeAMETOM. B MOBpekIEHHON xuie
BO3HUKAET MaJblil 3a30p, MpoOMBaeMblii pabouuM HaIpsLDKEHUEM, MO3TOMY TOK IO
TaKOMYy KaOelro NpOoJOoJIKAaeT NpOTeKaTb, M OCTAETCs OJIM30K K HOMHUHAIBHOMY
3HAYEHUI0. B 3a30pe BO3ZHHUKAET 1yrOBOM pa3psijl, COMPOBOXKIAIOIINICS HHTEHCUBHBIM
BBIJICJIEHUEM TEIUIa, YTO MPUBOJUT K AAJBHEHIIEMY pa3pyLICHUIO U30JIALUU KaOemns u

€ro BO3IropaHHuro.

Inekmpuueckasn oy2a

DnexTpudeckas ayra o0pasyercs B pe3yibTaTe YCTOMYHBOTO AJICKTPUUECKOTO
paspsiia MeXKIy JIBYMsI METAUIMYECKUMHU DJIEMEHTAMH AJIEKTPUUYECKON YCTaHOBKH,
MMEIOIIMMU Pa3HbIE MOTEHIMANIbL. B 3JIeKTpUYeCcKOl Ayre NpoucXOoAUT UHTCHCUBHAS
MOHU3AIMsl Ta30BOr0 MPOMEXKYTKa, IUIaBI€HUE U ropeHue mertamia. Kpome Ttoro,
MPOUCXOJUT HWHTEHCUBHOE pa30OpbI3TMBAHUE PACIUIABICHHBIX 4YacTHIl MeTasia,
UMEIOIUX OOJNBIION 3amac TEMJIOBOM HHEPruu, KOTOpbIE IMOMajas Ha TrOproune
MaTepuagbl, MOTYT 3aXKeub HUX. OJEKTpUYecKas Jyra HMEeT OYeHb BBICOKYIO
temrieparypy (1500-4000 °C) u MOKeT BOCIUIAMEHUTD MTPAKTHYECKU JTF000M TOPIOUHIA
MaTepuall, COIPUKACasACh C HUM HEMOCPEICTBEHHO, a TAKKE MOCPEACTBOM JTyUYUCTOM
TEIJIOTHI.

VcroiiuuBass  siekTpuyeckas — JAyra  MHOIAAa  MOXET  BO3HUKAaTh B
anekTponpoBojax. [Ipu ajekTpudeckon ayre Mo MHemnsM MpoTeKaloT TOKH KOPOTKOTO
3ambikaHus. [loaToMy npu 0Opa3zoBaHUU AIESKTPUUECKON YT B aBApUIHOM PEKUME
B DJIGKTPUUECKOHN 1I€MM BO3ZHUKAIOT BTOPUYHBIC (TOOOUYHBIC) SBICHUS, XapaKTEPHbIC
JUIs1 KOPOTKOI'O 3aMblKaHus. B ciiydasix, He IpeayCMOTPEHHBIX HOPMaJIbHBIM PEKUMOM
AKCIUTyaTally 3JEKTPOYCTAaHOBOK, BOSHUKHOBEHHE AIIEKTPUUYECKON AYTH Yallle BCEro

MPOMCXOTUT MPH KOPOTKOM 3aMbIKaHuH [ 3].
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Ilepenanpssicenue ¢ 3nekmpuueckon yenu

IlepenanpsbkeHUEe MOXET BO3HUKATh: IMPU KOPOTKHUX 3aMBIKAHUAX; IIPU
MOMA/IAHUN  «BBICOKOTO» HAIPSHKEHHWS HA HU3KOBOJBTHBIE CETH; MNPU TPO30BBIX
paspsaax; 3JIEKTPOMArHUTHOM MHAYKIUU U JIp.

[ToxxapHasi OMAcHOCTh TEPEHANPSIKEHUS, B 3aBUCHUMOCTH OT KOHKPETHBIX
YCIOBHM, MOXET TMNPOSBIATHCA B  CICAYIOUIEM: IIOBBIIICHUU BEPOSITHOCTH
BO3HUKHOBEHHUSI KOPOTKOI'O 3aMbIKaHWUS; YBEIMYEHUM TOKOBOW HArpy3ku Ha
OT/ACJBHBIX YYaCTKax »JJCKTPUYECKOM LEeNu H BO3MOXHOCTA BO3HUKHOBECHUS
IIepErpy3Ku; MOBBIIICHUU TEIUIOBBIICIICHUS B JJIEKTPOHAIPEBATEIBHBIX YCTPONUCTBAX;

IMOBBIICHUH BEPOATHOCTH BO3HUKHOBCHHA aBapHﬁHBIX PEKHUMOB B 3JI€KTp0HpH60an

[3].

Henpagunvnaa 3Kkcnayamayus, KOHCMPYKMUGHbIE HEOOCMAMKU U
HeUCnPagHOCmu 31eKmpou30eauil

[ToxxapHass 0€30MacHOCTh  3JEKTPUYECKUMX NpHOOpPOB  HamNpaBlieHA Ha
obecrieueHne MpakTUIeCKOH HEBO3MOKHOCTH 3aropaHusi, Kak caMOro U3Jeus, TaK U
OKpy)XalIled ero cpeapl, 4UYTO JOMKHO 00eCrnedYMBaThCsi  KOHCTPYKIHEH
ANEKTPOINIPUOOpa, BHIOOPOM  KOMIUICKTYIOIIMX M3JEIUA W MaTEpHUajoB ¢
TEMIEPaTypHbIMA XapaKTEPUCTUKAMH, COOTBETCTBYIOUIMMH TEIUIOBOMY PEXKHMY
pabotsl. [Ipu 3TOM XapakTepucTUKaMy MOKapOOE30MaCHOCTH ABIISETCS COOTBETCTBHE
TEeMIepaTypbl HAa OCHOBHBIX 3JIEMEHTaX 3JEKTPUUYECKOro Npulopa JOMYyCTUMBIM
3HAYEHUSAM, KaK B paboyeMm, TaK U B aBApUHHOM pEKUME €ro paboThI.

Bo3HuUKHOBEHHE TMOXKAPOB OT 3JNEKTPUUYECKUX NPUOOPOB MOXKET OBITh
OOyCIIOBJICHO: ~ KOHCTPYKTMBHBIMH  HEIOCTaTKaMH,  HapylIeHHEM  TPaBHII
AKCIUTyaTallMM; HEKAuYeCTBEHHBIM HSHEProcHa0KeHHeM (pe3KUMH KoJjeOaHusIMU
HanpsDKEHUs] B DJIEKTPUUECKOM CETH, YTO MOXKET MPUBECTH K BO3HUKHOBEHUIO
aBapUITHBIX PEKUMOB).

OCHOBHBIMH NIPUYUHAMU BO3HUKHOBEHUS MOXKAPOB OT 3JIEKTPUUECKUX U3AETUN
ABIISIIOTCA: KOPOTKOE 3aMbIKaHWE B Tpubopax M MIHypax MHUTaHUsA, OOJbIIOE
IEPEXO0JHOE COMPOTUBIIEHUE, MIEpErpy3Ka, HCKPEHHE, HapylIeHHE TEIIIOBOIO peKruMa
paboThl  AnekTporipubopa  (YXYHAIICHHBIA  TEIJIOOTBOA), HEMOCPEICTBEHHOE
CONPHUKOCHOBEHHWE HArPEThIX IOBEPXHOCTEH OJIEKTPONPHOOPOB C TOPIOYUMHU

MaTepuallaMi;  BO3JIEWCTBHE  TEIJIOBOTO  M3JIy4deHuss npubopa  (Hampumep,



20

ANeKTpooOOrpeBaTessi) Ha TrOpHOYME MaTepualibl; BBUIET PACKAJICHHBIX YacCTHII,

00pa3oBaBIIIKMXCS B pe3y/IbTaTe aBapuiHOro pexuma [3].

3. Opranuzanus NpoPUIAKTHKH MOKAPOB
3.1. O0mme moI0KeHUs

Opranuzanus npoUIIaKTUKA II0XKapoB oT DKCIUTyaTUPYEMOI O
AIEKTPOOOOPY/IOBAHUSI HAXOJUTCS B KOMIIETEHLMM JIMIA, WIM YIIPaBIsAIOIIeH
KOMITAaHUH, OTBETCTBEHHBIX 3a OOecCIieUeHue MOKapHON 0e30macHOCTH Ha OOBEKTe
3aIUThI, €CJIM NHOE HE ONPEAEIIEHO PYKOBOAUTEIEM OpPTraHU3allHH.

B cooTrBercTBUU ¢ [15] OTBETCTBEHHBIN JOIKEH UMETh: TEXHUYECKHUE MacropTa
OCHOBHOT'O  JJIGKTPOOOOPYOBaHHUSA, KYpHAJIbl YydeTa »JJIEKTPOOOOPYIOBAHHS C
MEPEYUCIICHUEM OCHOBHOT'O AJIEKTPOOOOPYTOBAHUS U C YKA3aHUEM €r0 TEXHUYECKHUX
JAHHBIX, WHCTPYKUMH [0 OIKCIUIyaTallMM W TEXHUYECKUE MaCIOpTa 3aBOJOB-
U3rOTOBUTENEH, cepTUdUKaThl Ha OOOPYJOBaHME W MAaTEpHUAJIbl, MOJICKAIINE
00s13aTeNbHON cepTU(UKAIINN, POTOKOJIBI U AKThI UCTIBITAHUNA Y U3MEPEHHIA, PEMOHTA
U TEXHUYECKOTro 0OCIyKMBaHUs 000pY/IOBaHUSA, KypHAJT NePEKTOB U HEMOJIAJ0K Ha
ANEKTPOOOOPY/IOBAHUH, MPOU3BOJACTBEHHbIE HMHCTPYKIMU 1O  AKCIUTyaTaluu
AJNIEKTPOYCTAHOBOK, HMHCTPYKIIMHM IO TOXKapHOM O€30MacHOCTHU, WHCTPYKIUU IO
IPEAOTBPAIICHUIO M JUKBUJALMU aBapuil. Bce WMHCTpyKUIMH pa3pabaThIBAlOTCS C
Y4€TOM BHJIOB BBIITOJHSIEMBIX PA0OT M YTBEPKIAIOTCS PYKOBOJIUTEIIEM OpraHU3AIIHH.
[Topsanok XxpaHeHUs] JOKYMEHTALMN YCTAHABIUBAECTCA PYKOBOAUTEIEM OPTraHU3AIUU.

JlokyMeHTanus A0JKHA ITepecMaTpuBaThes He pexke 1 pasa B 3 roxa.

Bce wu3MeHeHHMs B JJEKTPOYCTAHOBKAaX, BBINOJHEHHBIE B  MpOLECCE
JKCIUTyaTallii, JOJOKHBI CBOCBPEMEHHO OTPa)XaThbCs HA CXEMaxX M 4YepTexax 3a
MOAIIMCHI0 OTBETCTBEHHOTO 34 AJIEKTPOXO3SIMCTBO C YKa3aHUEM €r0 JTOJKHOCTH U 1aThl
BHECEHUSI U3MEHEHMUSL.

CoOTBEeTCTBHE DIEKTPUYECKUX CXeM (aKTHUECKUM OKCIUTyaTallMOHHBIM
JOJKHO TIPOBEPATHCS HE pexke |1 pa3a B 2 rona.

B coorBerctBuM ¢ [15] mnpoBepka YCTpPOMCTB 3alUTHOIO OTKJIKOYEHUS
IPOU3BOJUTCS HE peke 1 pa3za B KBapTall.

s npyrux annapaToB 3alIUThl PEKOMEHIYETCS POBOJUTH ITPOBEPKY HE PEXKE

1 pa3a B kBapra.
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[TpoBepKy COCTOSIHMSI TEPMOMHIWKATOPOB W TEPMOCHUCTEM PEKOMEHAYETCS
IpOBOJNTH | pa3 B KBapTall.

TennoBU3NOHHYI0  JAMAarHOCTUKY  DJEKTPOOOOPYHOBAaHUS  PEKOMEHAYETCS
OPOBOJUTH HE pexe 1 pasza B roa.

PekoMeHiyeTcsi MpOBOAUTH BHEIJIAHOBOE MPOQPUIAKTHYECKOE 00Cie0BaHUE
OTJENBbHBIX JJIEMEHTOB 3JEKTPOOOOPYAOBaHUS TOCIE KaXKIOTO HUX PEMOHTA WU
3aMEHBbI.

Pexomenayercsi mepen MpOBEAEHHEM OYEPEAHOTO0 WM  BHEIJIAHOBOTO
oOcrieioBaHUsl O3HAKOMHUTHCA C JaHHBIMHM TPEIBIIYIIEro oO0cieaoBaHus. ITO
MO3BOJIUT TPOCIEIUTh JTUHAMUKY TOXAPHON OMAaCHOCTH 3IIEKTPOOOOPYIOBaHUS H
CBOEBPEMEHHO MPEIOTBPATUTH MOKAPOONACHYIO CUTYAILIUIO.

HenocpeactBeHHO — NMpO(UIAKTUYECKUH  OCMOTP  3JIEKTPOOOOpYIOBaHUS
MPOBOAUT KBAIU(ULIMPOBAHHBIN CHEUUATHCT OOCTY>KUBAIOLIEH OpTraHU3aluu
COBMECTHO C OTBETCTBEHHBIM 32 MOKAPHYIO NPOPHIAKTUKY HAa 0OBEKTE.

Bce onepanuu ¢ 3nekTpoo0opyioBaHieM (MOHTaX annapaTroB 3JIEKTPUUECKOi
3alUThl, TEPMOUHIUKATOPOB, TEPMOCUCTEM, MPOPUIAKTUUECKOE OOCITYKHUBaHHE,
PEeMOHT, 3aMeHa) JODKHBI TPOBOAUTH  KBaTU(PHUIIMPOBAHHBIC  CHEIIHATUCTHI

00CITy>KHBAIOIIEH OpraHU3aInH.

3.2. [IpodunakTuyeckne MeponpusiTUsi

K npodunaktruaeckum MeEpONpHATHIM TO TMPEAYNPEKICHUIO TOXapOB OT
AIIEKTPOOOOPYIOBAHUS KUIIBIX U OOIECTBEHHBIX 3aHUN CIIEyeT OTHECTH:

- IEPUOIUYECKUIN KOHTPOJIb COCTOSIHUSI M pabOTOCIOCOOHOCTH amnmnapaTroB
3aIUTHI AIEKTPUIECKON CETH;

- IPUMEHEHHE TEPMOUHANKATOPOB U MEPUOANIECKHI KOHTPOJIb UX COCTOSHUS;

- IPUMEHEHHUE TEPMOCHUCTEM;

- IEPUOINYECKOE IpOBECHHE TEIIOBU3UOHHON JTMarHOCTHKHU
HKCIUTYaTUPYEMOTO AJIEKTPOOOOPYI0BAHUS;

- KOHTPOJIb COCTOSTHUS UCITIOJIb3YEMBbIX 3JIEKTPOIPHOOPOB, ANEKTPONPOBOJIKHU U
AIIEKTPOYCTAHOBOYHBIX M3IEIHIA.

Crnenyer OTMETUTBH, UTO TMEpE]] IEPBUYHON YCTAHOBKON TEPMOMHANKATOPOB Ha

SJICMCHTDbI 3JI€KTpOO60py,Z[OBaHI/IH HCO6XOIII/IMO CO6CTBCHHI/IKy QJICKTPOYCTAHOBKH
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WIM  JKCIUIyaTHpPYIOIIEHd  opraHu3aluu  pa3paboTaTh  MPOEKT  MOHTaxKa
TEPMOUHIMKATOPOB C YKa3aHWEM TOYEK UX MOHTa)a U TUIIOB.

[IpoeKT MOHTaXa TEPMOWHIMKATOPOB AOJKEH OBITh BKIIIOUYEH B IEPEUYCHb
OCHOBHOM TEXHUYECKON JOKYMEHTAIMU 3al[UIIAEMOM JIEKTPOYCTAHOBKHU.

[Ipyu nmocnemyromeM NOpPOBEIEHUMM PEMOHTHBIX paboT ¢  3aMeHOM
TEPMOMHIUKATOPOB JOJDKHO OCYUIECTBIISATH B COOTBETCTBUU C TpPEeOOBAHMSIMH,
pa3pabOTaHHOI O IPOEKTa MOHTaXa.

Y cTaHOBKY TEPMOMHIUKATOPOB JTOKEH MPOU3BOAUTE NIEPCOHAI, TONYIICHHBIN
K paboTe B JIEHCTBYIOIIMX AIEKTPOYCTAHOBKAX, UMEIOIINN HEOOXOIMMBbIE 3HAHUS U
HABBIKM MOHTaXa TEPMOUHUKATOPOB.

MoOHTa)X TEpPMOWHJIMKATOPOB, CIEAYET IPOU3BOAMTH HA OTKIOYEHHOM
AJEKTPOOOOPYI0BaHNH (HAIPUMEp, BHIBEJIEHHOM B PEMOHT, PU NEPUOUYECKOM WIIH
BHEIUIAHOBOM TE€XHUYECKOM OOCIY>KMBaHUU M T.1.) ¢ coOmojgeHueMm [lpaBun 1o
OXpaHe TPyAa IPH IKCILTYaTALHUH dJIEKTPOYCTAHOBOK.

TepmMouHAUMKATOPBI, NPEUMYILIECTBEHHO, CIEIYET Pa3MEIIaTh Ha KOHTAKTHBIX
COCIMHEHUAX U KOHTAKTAX PACIPEIAEIUTENBHBIX YCTPOUCTB; TOIyCTUMO Pa3MEILEHNE
Ha KOpIycaX HEKOTOPOro 3JIEKTpOOOOpYAOBaHUS, a TaKXKe MHBIX JJIEMEHTaX
AIEKTPOYCTAHOBOK.

TepMOUHIUKATOPBI HEOOXOAUMO pa3MellaTh TaK, YTOObI OHU OBLIM XOPOILIO
BUAHBI TPU BHU3yaJJbHOM KOHTPOJE COCTOSIHMS TOXAapHOM  Oe30macHOCTH
AJIEKTPOOOOPYIOBaHMs, B YAaCTHOCTH, TEPMOMHIMKATOPHbIE HAKIEHKH Cleayer
pa3MelaTh TakuM 00pa3oM, YTOObI TEPMOUHIMKATOPHBIE METKH TEMIEpaTypHOM
MKaJbl ObUIM XOPOIIO BUAHBI MpPHU MPOBEJEHUU BU3YAJIBHOIO OCMOTpA
AIEKTPOOOOPYTI0BAHUS.

[Ipu pa3melmieHHn TEPMOMHAUKATOPOB CleayeT u30erarb KOHTaKTa HX
[IOBEPXHOCTH C JJIEMEHTaMH, KOTOpbIE CIIOCOOHBI BBI3BaThb HX IOBPEXKICHUE B
pe3yapTaTe MEXaHUYECKOTO BO3AEHCTBHUS.

[Tepen MOHTaKOM TEPMOUHIUKATOPHBIX HaKJIEEK, HEOOXOAMMO MPOU3BECTH UX
BHEIIIHUKA OCMOTpP Ha IPEAMET OTCYTCTBUS NOBPEXKICHUN. TepMOUHIAMKATOPHBIE
METKH TEMIIEPATYpHOM IIKaJIbl HAKJIEHKH HE JOHKHBI UMETh OTMETOK JOCTHKEHUS
Ha3HAYEHHBIX TeMIlepaTyp (He TOJKHO OBbITh U3MEHEHUS 1[BETA METOK).

Hanecenne TepMOMHINKATOPOB HEOOXOIUMO MPOU3BOAUTH B COOTBETCTBHUU C
MHCTPYKIMEN 110 IKCILTyaTallui TEPMOUHANKATOPA.

B MMpoHecCe MOHTAKAa HC NOITYCKACTCA:
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- MEXaHUYECKOE MOBPEKIECHUE TEPMOUHIUKATOPHOU HAKIIEHKHY;

- HAHECEHHE TEPMOWHJIMKATOPOB HA DJIEMEHTHI  3JIEKTPOOOOPYAOBaHMS,
HaXOJISIIINECS IO/ HANIPSIAKEHUEM;

- pa3MeIlleHUe TEPMOUHIUKATOPOB B HEMOCPEACTBEHHOM OJM30CTH  OT
HarpeBaTeIbHbIX MPUOOPOB.

B kypHaie yka3plBa€TCd MECTO HAHECEHHs TEPMOWHJIUKATOpa, Mpeaen
cpabaTbIBaHus, UICXOJHOE COCTOsIHME (IIBET, IPaJyupoBKa M T.II.), JaTa HAHECEHUs,
CPOK HMCIOJIb30BaHUS UIIN ATy 3aMEHBI.

CocTosiHE TEPMOWHIUKATOPOB CJEIYET TNPOBEPSATH IyTEM BHU3YaJIbHOI'O
OCMOTpa ANEKTPOOOOPYI0BaHUA C COOJIO/IEHNEM TpeOOBaHUI MPABUII OXPaHbI TPyJa
(B mepHo/1 BBINIOJIHEHUS TUIAHOBBIX, BHEIJIAHOBBIX OCMOTPOB, B NIEPUO/I BBITIOIIHEHUS
PEMOHTHBIX padoT).

[TeproguuHOCTD ocMoTpa AIIEKTPOOOOPYIOBAHUS, 3aIHAIIEHHOT O
TEPMOUHJIMKATOPAMH,  YCTAHABJIMBAETCS  OPraHU3aIl[MOHHO-PACHIOPSAIUTEIbHBIM
JOKYMEHTOM  COOCTBEHHHMKA  JJIEKTPOYCTAHOBKM MM  3KCIUIyaTHUPYIOILIEH
OpraHU3aIUEH.

[Ipu mpoBeAeHUH BU3YyaJIbHOIO OCMOTpa 0c000€ BHUMAHHUE CIEAYET YAENATh
OTCYTCTBHUIO MEXaHUUECKHUX MOBPEXKICHUI TEPMOUHIUKATOPOB, UX OTKJICUBAHUIO WIIH
OTCJIaUBaHUIO, CpabATHIBAHUIO TEPMOUHIUKATOPHBIX METOK.

OcHoBaHuEM /I BBIBOZIa OOOPYNOBAaHHSI B PEMOHT SIBIISICTCS IPEBBIIICHHE
TEeMIIEPaTyphl SJIEMEHTOB JIEKTPOOOOPYAOBAHUS.

[TpodunakTryeckue MepoNpuUsTUs MPEACTABICHBI B TaOIHILIE 3.
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[IpodumakTaeckrne MeponpusTUS

Tab0nnma 3

Pexomenayemasi JeicTBUSI IPH 00HAPYKEHUH
TexHnuyeckue cpeacrea IIpopuirakTuyeckoe MeponpusTue
NepHoOANYHOCTh HEMCIPABHOCTH
ABTOMaTHYeCKHE BusyanbHblil 0CMOTP. 1 pa3 B kBaptan | [Ipu 0OHapy>KeHUU HEUCITPABHOCTH MIPOU3BECTH
BBIKJTFOYATEIIN He nmomxHo ObITh nedopmaru Kopmyca, W3MEHEHHS 3aMEHy amnmnapara
[BETa ¥ OIUIABJICHHUS MW30JSILUU IIPOBOJOB, CIIEIOB
neperpena (U3MEHEHHUS 1IBETa) KOHTAKTOB.
IIpoBepka cOOTBETCTBHA  IIapaMeTpOB  amIapara,
YKa3aHHOM B MapKHpPOBKE MapaMmeTpam 3JIEKTPUUECKON
CETH I10 HANPSKEHUIO U TOKY.
IIpoBepka paboOTOCTIOCOOHOCTH.
YerpoiictBa 3aIlUThHl | BusyanbHbI 0CMOTP. 1 pa3 B kBaptan | [Ipu 0OHapy>keHUU HEUCITPABHOCTH ITPOU3BECTH

Qg depeHIaIbLHOr0 TOKa

He nomxHo ObITh nedopmaiu Kopmyca, W3MEHEHHS
[[BETa M OIUIABJICHHUS M30JSLUU MPOBOJOB, CJENI0B
neperpesa (U3MEHEHHs 11BeTa) KOHTAKTOB.

[IpoBepka COOTBETCTBHS NApaMeTpoOB  armrmapara,
YKa3aHHON B MapKHpOBKE IapaMmeTpam 3JIEKTPUUECKON
CeTH MO HaNpsHKEHUIO, TOKY, IuddepeHnanbHOMY
TOKY.

[TpoBepka pabOTOCTIOCOOHOCTH C TIOMOIIBIO KHOTIKH
«Tect». Ilpn HaxaTun Ha KHONKY «TecT» yCTpOHUCTBO
JIOJDKHO CpaboTaTh.

3aMEeHY yCTpOMCTBa

VYerpolictBa  3allMTBI - OT
JyTOBOTO po0os
(uckpeHus)

BuszyanbHblli 0CMOTP.

He momxnO OBITH nedopmanmu Kopryca, W3MEHEHHS
[[BETa M OIUIABJICHHUS W30JSLUUU MPOBOJAOB, CJEIOB
neperpena (U3MEHEHHUS 1IBETa) KOHTAKTOB.

[IpoBepka cOOTBETCTBHS NapaMeTpoB  amrmapara,
YKa3aHHOM B MapKHpOBKE MapaMmeTpam 3JIEKTPUUECKON
CETH 110 HANPSHKEHUIO, TOKY.

1 pa3 B kBapTan

[Tpu oGHapy)eHUH HEUCTPABHOCTH IPOU3BECTH
3aMEHY yCTPOMCTBa
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TexHuuyeckue cpeacraa

IIpoduiakTuyeckoe MeponpusiTue

Pexomenayemas
NEPUOANIHOCTH

JeicTBUSI IPH 00HAPYKEHUH
HEUCITPABHOCTHU

[TpoBepka pPabOTOCIIOCOOHOCTH C TMOMOIIBI0 KHOMKU
«Tect» wIM TpU TOMOIIM TECTOBOTO YCTPOICTBa,
BXOJISIIIETO B KOMIUIEKT mocTaBku. [lpm HaxaTum Ha
KHOTIKY «TecT» ycTpoicTBO mo/mKHO cpabortath. [Ipum
BKJIIIOYEHUM TECTOBOI'O  YCTPOMCTBA B  PO3ETKY
3aMIMINAeMON 1NN YCTPONCTBO TOHKHO CpadboTaTh.

VYerpoiictBa  3amuThl - OT | BU3yanbHBINA 0CMOTP. 1 pa3 B kBaptan | [Ipu 0OHapy>keHUU HEUCIIPABHOCTH MTPOU3BECTH
IIepEHaIPSKEHUS He nomxHo ObITh nedopmaiu Kopmyca, W3MEHEHHS 3aMEHy yCTPOMCTBa

BETAa ¥ OIUIABICHHUA MW30JSLUU IIPOBOJOB, CIEIOB

neperpena (U3MEHEHUs 1IBETa) KOHTAKTOB.

IIpoBepka COOTBETCTBHA IIapaMeTpPOB  alIapara,

YKa3aHHOM B MapKHUpOBKE IapaMeTpaM JJIEKTPUYECKON

CETH 110 HANPSKEHUIO, TOKY.

TepMonHIUKATOPBI BusyanbHblii 0CMOTP. 1 pa3 B kBapran | IIpu oOHapyXeHUN MEXaHUYECKUX

OTcyTcTBUE MEXAHUYECKUX TTOBPEXKICHUI. MOBPEXKIACHUA WU VCTEYECHUS CpoKa

IIpoBepka CpOKOB dKCILTyaTallud TEPMOUHIUKATOPOB B JKCIUTyaTalluu IIPOU3BECTU 3aMEHYy

COOTBETCTBUU C JIOKYMEHTALIMEW U3TOTOBUTEIIS. TEPMOMHANKATOPA.

OtcyrcTBHE U3MEHEHUS 1IBETAa TEPMOUHIUKATOPOB. B ciydae WU3MEHEHHUS 1BeTa
TEPMOMHANKATOPAIPOU3BECTH  JEUCTBUS IO
pazgeny 4.3  HacToSIIIUX ~ METOJUYECKUX
PEKOMEHTIaLHiA.

Tepmocuctemsl BusyanbHblil 0CMOTP. 1 pa3 B kBapran | IIpu oOHapyXeHUU MEXaHUYECKUX

OTcyTcTBHE MEXAHUUYECKUX ITOBPEKIECHUIN TaTYUKOB. MOBPEKICHUA WU UCTEYCHUS CpoKa

[IpoBepka CpPOKOB  DKCIUTyaTallMM  JaT4AKOB B JKCIUTyaTalluu POU3BECTH 3aMEHY JATUYNUKOB.

COOTBETCTBUU C JJOKYMEHTALIMEH U3TOTOBUTEIIA.

OtcyrcTBHE N3MCHECHHUS LBETa OILIABJICHUM,

nedopManuu.

TeroBu3noHHAS IIpoussectn TETJIOBU3UOHHYIO nuarHoctuky | He pexe 1 pazaB | I[lo pe3ynpTaTtam TETIJIOBU3UOHHOTO
JUarHOCTHKA JKCITyaTUPYEMOTO 3JIEKTPOOOOPYIOBAHUS B roj 00cC1eJ0BaHUs COCTABISAETCS MIPOTOKOJL.

COOTBETCTBUM ¢ [6] wiam Jpyroil arrecToBaHHOU
METOAMKOHN TEIJIOBU3MOHHOM TMarHOCTUKH.

[IpoTokoNn MOIKEH COAEPKaTh CIETYIONIYIO
uHpopManuo:
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TexHuuyeckue cpeacraa

IIpoduiakTuyeckoe MeponpusiTue

Pexomenayemas
NEPUOANIHOCTH

JeicTBUSI IPH 00HAPYKEHUH
HEUCITPABHOCTHU

- HauMEHOBaHHE M aJpec OpraHHu3allH-
WCTIOJTHUTEIIS;

- HOMEp JHICH3WU U aKKpeAUTAlUH Ha
MPOBE/ICHUE TAHHOTO BU/a PadOT C yKazaHHEM
JaThl BBIJAYM, PETHCTPAIMOHHOTO HOMeEpa,
HAaMMEHOBAHHS OpPTaHa BBIIABIIETO JUIICH3UIO U
MIPOBOIMBILIETO aKKpeTUTAIHIO, CpoKa
NECUCTBHS,

- HOMEp OT4YeTa, HOMEpP JK3EeMIUIsipa U JaTy
(cpokw) mpoBeieHUST PabOTHI;

- HaMMEHOBaHUE OOCIEIOBAaHHOTO OOBEKTa U
€ro ajipec;

- CIHCOK HCIIOJHUTENEH C  yKa3aHHeM
KBaTM(pUKAIIIH;

- IepPEYEHb CpEICTB M3MEPEHUN
UCIIOJIb30BAHHBIX  MpH  OOCJIEeNOBaHUM, C
YKa3aHHUEM JaThl TOBEPKH;

- 11es1b 00ceIoBaHus (onpeaesieHue MoKapHon
OIAaCHOCTH) U 00BEKTHI 00cNenoBaHus (yKa3aTh
Kakoe AIEKTPOOOOpYIOBAHHE 31aHUS
[10JIBEPrajioch 00CIIEOBAHMUIO);

- XapaKTepUCTUKU OOBEKTOB 0O0CIeI0BaHUS
(cocTosiHME AIIEKTPOOOOPYAOBAHMS,
HaNpsbKEHUE, TOK HATPY3KU U T.10.);

- pe3yapTaThl  OOcnemoBaHUsS  (CTETeHb
ne(heKTHOCTH (moxapHoit OTIaCHOCTH),
TEPMOTPAaMMBI M COOTBETCTBYIONUE WM
¢doronzobpaxeHus, CIUCOK JepEeKTOB IO
CTENEHH UX MOXKApHOI OMAaCHOCTH).
CopeprxaHue IpOTOKOJIa MOKET JOTMOJHATHCS B
3aBUCHUMOCTH OT 00CJIeTyeMOro OOBEKTA.
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TexHuuyeckue cpeacraa

IIpoduiakTuyeckoe MeponpusiTue

Pexomenayemas
NEPUOANIHOCTH

JeicTBUSI IPH 00HAPYKEHUH
HEUCITPABHOCTHU

PazBuBmmecs gedektsi wu  gedekTel  Ha
HavaJILHOU CTaaun pasBUTHUA PCKOMCHIOBAHO
YCTpaHATh B XOJIe¢ IUTAHOBOTO OTKJIIOYCHHUS
AIEKTPOOOOPYIOBAHHS.

B cnyuae oOHapyXeHHsS 30HBI C aHOMAaJbHBIM
IMMOXAapOOITaCHbIM IMOBBIIICHHUEM TCEMIICPATYPbL
Mpou3BeCTH JeHCTBUS 1o  pazgeny 4.3
HACTOSIIIAX METOJIUYECKUX PEKOMEHIAINH.

DKCIUTyaTUpyeMble
AJIEKTPOIIPUOOPHI
AEKTPOYCTaHOBOYHbBIE
U3J1EIHs

BusyanbHbiit OCMOTP AIEKTPONPUOOPOB u
AJIEKTPOYCTAHOBOUHBIX ~ H3ACIHUM  (JIEKTPUUECKUX
PO3ETOK).

He nomxHo ObITh nedopmaiu Kopmyca, W3MEHEHHS
I[B€TA M OIUIABJICHMS HM3O0JSILMU NPOBOJOB U LIHYPOB
NUTaHMsI, CJEN0B IeperpeBa (M3MEHEHMs LIBETA)
KOHTaKTOB.

He nomKkHO OBITH MOBPEXICHHUS M3OJSIMU MUTAOIINX
IPOBOJIOB U IIHYPOB IUTAHUS.

Po3zerkn AOMKHBI OBITH HAAEKHO 3aKpEIUIEHBI, HE
JOJDKHBl ~ MMETh  OIUIABJIEHUH W MEeXaHHMYeCKUX
MTOBPEXKICHUM.

[TpoBepka cOOTBETCTBUSA MAapaMeTPOB AIEKTPOIpUOOpa,
YKa3aHHOM B MapKHpPOBKE IapaMmeTpaM 3JIEKTPHUUECKON
CEeTH IO HANPSKEHUIO U TOKY.

Hcnonp30BaTh 371€KTPONpHOOp IO HA3HAUCHHIO B
COOTBETCTBUM C MHCTPYKLHEN MO IKCILTyaTallUu.

[lepen kaxabiM
BKIIFOUCHUEM
aJIeKTponpudopa
U BO BpeMs
SKCILTyaTalllu

[lpu oOHapyXCHHWW HEHCIPABHOCTH BBIBECTH
npudOp U3 IKCIUTyaTaluH.

[Ipou3sBecTH peMOHT WIIY 3aMEHY HEHCIIPAaBHOTO
3JIEKTPOOOOPYIOBAHUS.
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3.3. JleiictBusi mnpu  OoOHAPYKEHMH  ABApPHUIlHOTO  pekMMa B
3JIEKTPOOOOPY10BAHUU

ABapuiHBIN PEXUM pabOTHl IKCIUTYaTUPYEMOT'O JIEKTPOOOOPYAOBAHUS MOXKET
MIPOSIBJIITHCS B BUJIE CPAOOTKH ammapaToB AJICKTPHUECKON 3alUThI CETH, H3MEHCHUS
[[BETa TEPMOWHIUKATOPOB, OOHAPYKECHHsI 30H aHOMAJIBHOTO HAarpeBa AJIEMEHTOB
AJIIEKTPOOOOPYIOBAHUS TPHU TEIUIOBU3MOHHON JMAarHOCTHKE, CPaOOTKU JAaTUYHUKOB
tepmocucteM. Kpome Toro, o6 aBapuitHoOM pexkrme paboThl AIEKTPONPUOOPa MOKET
TOBOPUTH TMOSBIICHHE HA €r0 MOBEPXHOCTH, ITHYPE W BWJIKH MUTAHUS OIUIABJICHUA,
nedopManmu Kopiyca, BOSHUIKHOBEHUH TIPU pad0Te HEXapaKTEPHOTO ITyMa U 3amaxa
TJIABSIECUCS U3O0JISILUH.

[Ipu3Haku aBapuiiHOrO pekuMa padOoThl FAEKTPOOOOPYIOBAHUS U IEUCTBUS TIPH

X OOHApYKEHUU TIPEICTABIICHHI B TabnuIie 4.
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Tabmuua 4
[Ipu3Haku aBapuitHOTO pexuMa paboThI AIEKTPOOOOPYMOBAHMS U ICUCTBUS TIPU UX OOHAPYKCHUH
IIpu3Hak aBapMiHOIO pe:xKuUMa Bo3moskHas npuyuHa PexoMeHnayemble AelicTBUA
Cpabotan aBTOMaTH4eCKH BRIKIIOYaTelnb | KOpoTkoe 3aMbIKaHHe B IICTIH. Oram 1.
Ileperpyska B nenu. - YCTAHOBUTh KaKOM THII armapara 3aluTsl cpaboTai (aBTOMaTHYECKUI
BBIKJIIIOYATENb, YCTPOWHCTBO  3amMThl  AU(P(GEPEeHIHNANTBHOTO  TOKa,

CpaboTaiio YCTPOHCTBO 3alUTHl | YTEUKa TOKA.

Qg depeHIaIbHOro ToKa

Cpabotasio  ycTpoiicTBO  3ammThl  OT | JlyroBoi

JyTOBOTO MPO0Ost (MCKpEeHUs) po0oii(rocne10BaTeIbHBIN,
napaulesibHbIM, Ha 3eMJII0) WU
UCKpEHUE.

Cpaborano  yctpoiictBo  3ammthl  OT | [lepenasl HanpsbKeHUs

NepeHANPSIKCHUS

YCTPOMCTBO 3alllUThl OT IEPEHANPSIKEHUS, YCTPOMCTBO 3alllUTHI OT
JyroBOro mpo0os (MCKpeHHus)) WIM O KaKOMYy KaHally HPOU30ILIO
cpabaTbIBaHUE, €CITU MPUOOP KOMOWHUPOBAHHBIMH, T.€. 00BEIUHAET B cebe
JIBa 1 00Jjiee THIA 3alUTHI,

- YCTaHOBUTH OOCTOSITENILCTBA MPU KOTOPBIX MPOU3O0ILIO OTKIIOUEHHE.
Uro mpowusouuio mnpeja OTKIOYEHUEM (MOJKIIOYEHUE WM OTKIIIOUEHUE
noTpeOuTeNs, MepliaHue CBeTa, aHOMaJIbHasi paboTa AJIEKTPONpPUOOPOB U
1.11.)? Kakue Harpy3ku ObUTH MOJKIIOYEHBI U ObLTH B pabore? Korma u
CKOJIBKO pa3 cpabaThIBaJIM arapaThl 3alUThI?

- TIPOBECTH BHU3YaJBHBIH OCMOTpP 3JIEKTPOOOOPYIOBaHMS (IIHYPHI
NUTAHUS,  PO3ETKH,  BBIKJIIOYATENH,  KOHTAaKTHBIE  COEIUHEHHS,
COEJIMHUTENIbHbIE KOPOOKH, 3JIEKTPONPUOOPHI) HA HaJIMYME BHJIUMBIX
MOBPEXKACHUN (M3MEHEHUE [BETa WIM OIUIABICHUE H30JISILUM, CIIEJbI
TEPMUYECKOIO BO3JCHUCTBHS B pe3yiabTaTe KOPOTKOIO 3aMbIKAHU,
UCKpEHUS, IEPETPY30K);

- €ClIi NPH BU3YaJIBHOM OCMOTpE OOHAapyKEHbl MOBPEXICHHS, TO

HGOGXOZ[I/IMO MNPUCTYIIUTH K YCTPAHCHUIO IpHUYUH BBISIBIICHHBIX
MTOBPEXKICHUI u PEMOHTY (3ameHe) MOBPEKIEHHOTO
ANEKTPOOOOPYTOBAHMUS;

- €CIIM TPU BU3yaJIbHOM OCMOTpE MOBPEXKIEHHS HE OOHAPYKEHBI, TO
HEOOXOAUMO MPEWUTH K 3Tamy 2.

Oram 2.

[MpoBepuTh HaaIEKAILYIO PAOOTY armapara 3aIluThl.

- JUIS YCTPOMCTBA 3aIIUTHI OT NEPEHANpPsDKEHUS M3MEPHUTh 3HAYCHUE
HaNpsDKEHHs NUTaloNIed ceti. Eciu 3HaueHHe MUTAIOIIEro HAMPSHKSHUS
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IIpu3Hak aBapMiHOIO pe:kuMa

Bo3moskHas npuyuHa

Pexomenayemble neicTBus

CeTH BBIXOJUT 3a JMANa30H yCTaBKH ammapaTa (HIKe HIDKHETO Tpenena
WIN BBIIIIE BEPXHEro0), TO MmpobiiemMa B ceTu. Eciu 3HaueHHE MUTAIOLIETO
HATPSDKCHUST CETH JISKUT B JHMAara3oHe YCTAaBKH, TO ammapar 3al[uThl
HEHCIIPaBeH U ero He0OXO0ANMO 3aMEHUTD;

- ISl YCTPOMCTBA 3alIUTHl AU PEepeHIINATHPHOTO TOKa B COOTBETCTBHH
co craHaapramu [/, 8] B KOHCTPYKIMH JIOJDKHO OBITH NMPETyCMOTPEHO
TECTOBOE YCTPOMCTBO (KHOIKA), KOTOpOe oOecrneyrBaeT IPOBEPKY
paboTocniocoOHOCTH amrmapara. Taxoke MO>KHO IPOBEPUTH
paboTOCIIOCOOHOCTh YCTPOMCTBA C IMOMOIIBIO MPHUOOPOB TPOBEPKH M
U3MEPEHUs1 MapaMeTpOB YCTPOMCTB 3aIMTHOrO OTKIOYeHus. Eciu
anmapart 3aliThl HEUCIPABEH, €T0 HE0OX0ANMO 3aMEHUTb.

- s YCTpOWCTBA 3alllUTBl OT JYrOoBOTO Ipo00si TPOBEPHUTH
paboTOCIIOCOOHOCTh ammapaTa B COOTBETCTBHM C MHCTPYKIHMEH 3aBOAa-
usroropurens. Hampumep, ¢ MOMOIIBIO TECTOBOTO  YCTPOWCTBA,
BXOJALIETO0 B KOMIUIEKT IIOCTaBKHM NPHOOpA, NMPH IOMOIIM TECTOBOM
KHOTMKK H T.A. Ecim anmapar 3ammTbl HEMCHpPaBEH, €ro HE00XOAUMO
3aMEHHTb.

- JUTSL aBTOMATUYECKOT'O BBIKIIIOUATENS IPOBEPUTH PAOOTOCTIOCOOHOCTD
MeXaHHM3Ma pacuerieHns. B3BecTH aBTOMaTHYECKUI BBIKITIOUATEIb PYKOH
U TIOCJIEe OTKIIOYHUTH ero. [Ipu OTKIIOYeHHH MODKEH OBITh CIIBIIIECH
XapaKTEePHBIN IEITIOK.

Ecnu anmapatel 35IeKTpUYECKOW 3aIIUTHI UCTIPaBHBI, TO HEOOXOAUMO
MepenTH K sTamy 3.

Oramn 3.

IIpoBepka MpUCOETMHEHHBIX HATPY30K (JIEKTPOIPUOOPOB).

- TMPHCOENUHATh K DJIEKTPUYECKOH IeNu TO00YepeHO 1O OTHOU
Harpyske, KOHTPOIUPYS cpadaThIBaHHs aNlapaToB 3aIIUTHI;

- TIpU BBISIBJICHWM HArpy3KH, BBI3BIBAIOIEH CpabaThIiBaHWE ammapara
3alINTHI, BEIBECTH HArpy3Ky U3 dKCIUTyaTalHH.

PesynbTaThl IpoBepKH, a TaKKe BCE MPOBEJCHHBIC MPO(UIaKTHIECKIE
U pPEMOHTHBIE pabOTHI JOJKHBI ObITh 3a()MKCHPOBAHBI B JKypHAJIE.
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IIpu3Hak aBapMiHOIO pe:kuMa

Bo3moskHas npuyuHa

Pexomenayemble neicTBus

TepMoMHIUKATOP U3MEHWIT IIBET

[Teperpy3ka nenu.
IL1ox0M KOHTAKT.

- BoiBecTu 351ekTpo0OOpYyI0BaHNE U3 SKCILTyaTallUy;

- YCTQHOBHUTH OOCTOSITENIbCTBA, MPH KOTOPBIX IMPOU3OIIEN MEPErpeB
(kakue Harpy3Ku OBLIU TIOJIKJIFOYEHBI M ObUTH B paboTe, MpHU BO3MOKHOCTH
M3MEPUTH MPOTEKAIOIINH TOK C IENIBIO BBISIBIICHUS MEPETPY3KN).

- MIPOBECTH BU3YAJIbHBII OCMOTp 3JIEKTPOOOOPYIOBaHMS, HA KOTOPBIH
HaHECEH TEPMOMHAMKATOp Ha HaJUYWe BHIUMBIX MOBPEXKICHHUHA
(u3MeHeHue 1LBeTa WU OIUIABIICEHUE H3OJISIUH, CIEIbl TEePMUYECKOTO
BO3JCHCTBUS B  PE3yJIbTaTe KOPOTKOTO  3aMBIKaHUS, HCKPEHUS,
MePErpy30K);

- €CIIi TIPH BU3YAJIBHOM OCMOTpEe OOHAapyKEeHBI MOBPEXKICHHS, TO
HEOOXOIMMO TMPHUCTYNUTh K YCTPAHEHUIO TPUYUH  BBISIBICHHBIX
MIOBPEXKICHUN u PEMOHTY (3ameHe) IIOBPEKICHHOT O
ANEKTPOOOOPYIOBAHMUS;

- eClIi TIpH BU3YaJbHOM OCMOTpE IOBPEXKIEHUS HE OOHApYKEHBI —
MPOBECTH OLIEHKY €ro COCTOSHUS M BBIMNOJIHUTH NPO(GUIAKTHYECKHE
paboThI;

- YAAIUTh CTapblii TEPMOUHANKATOP YU HAHECTH HOBBIM.

B xypnane ykazarh pgaTy oOOHapyXeHHsl IeperpeBa, IIpPHUUHY,
IIPOBE/ICHHBIE PAa0OTHl (PEMOHT, 3aMeHa, MpPOQUIAKTHUECKUuEe paboThl),
7IaTy HAaHECEHWs] HOBOTO TEPMOHMHIUKATOPA, COCTOSHHE HOBOTO
TEPMOMHIUKATOPa (I[BET, TPaJlyupOBKa U.T.II.).

[lomydyen curxan moxapHOM ONACHOCTH OT
TEPMOCUCTEMBI

[Teperpyska.
I;10X0#1 KOHTAKT.

B ciryuae moyueHus cuTHAA O TIeperpeBe:

- YCTAaHOBUTH MECTO, T'JI€ IPOU30LLIO CpadaThIBAaHUE AATUHKA,

- 3adukcupoBaTh B JKypHaJie BpeMs, MECTO U HaUMEHOBaHUE
3JIEKTPO0OOPYI0BAaHUS, HA KOTOPOM IIPOU3O0ILIO CpadaThIBAHUE;

- IPOU3BECTH OCMOTpP OO0OpYyIOBaHUS, [0 MPUYHUHE KOTOPOTO
MIPOU301ILIO cpabaThIBaHUE CUCTEMBI;
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IIpu3Hak aBapMiHOIO pe:kuMa

Bo3moskHas npuyuHa

Pexomenayemble neicTBus

- 10 pe3ynbTaTaM OCMOTpPA, B CIy4ae BBISBICHUS HEUCIPABHOCTH,
MPOBECTH  PEMOHT, TEXHHYECKOe OOCTYXHBaHHE WM  3aMEHY
3JIEKTPOOOOPYIOBAHHS;

- Py HEOOXOIUMOCTH 3aMEHUTH JATUYUK C COOTBETCTBYIOIIEH OTMETKOM
B JKypHaJe.

IIpn [IPOBEICHUHU TEIJIOBU3UOHHOMN
JIMArHOCTUKM  OOHApYXEH aHOMAaJbHBbIH
HarpeB 3JIEMEHTA AIEKTPOOOOPYLOBAHUS

[Teperpyska.
IImoxoi KOHTAKT.

nedekra
BBIBECTH U3

[lpu  oOHapyXeHHUH  aBapUIHOTO  IMOXAPOOIACHOTO
JIEKTPOOOOpPYOBaHUE  HEOOXOIUMO  HEMEIJIEHHO
HKCIUTYaTalluH U POBECTH PEMOHTHBIE PaOOTHI.

Ilocne ycTpaHeHHs HEUCHPABHOCTEH, NMPUBEAIINX K BO3HUKHOBEHHIO
nedexTa, PEeKOMEHIYeTCsl MPOBECTH IOBTOPHOE TEIUIOBU3MOHHOE
o0cienoBaHue JAHHOTO OOBEKTA.

Pe3ynpraThl NOBTOPHOM JUAarHOCTUKHU 3aHECTU B IIPOTOKOJI C YKa3aHUEM
MIPOBE/ICHHBIX PEMOHTHO-TIPO(YUIAKTUYECKUX PadoOT.

Pexkomenayercs  mpoBOAMTH  BHEIUIAHOBYKD  TEIUIOBHU3MOHHYIO
JMAarHOCTUKY OTHENbHBIX 3JEMEHTOB 3JIEKTPOOOOPYAOBAaHMUS MOCHE
Ka)KJI0r0 X PEMOHTA WU 3aMEHBI.

Pe3ynbraTtel BHEIJIAHOBOM JUArHOCTHKU 3aHOCATCS B IIPOTOKON C
yYKa3aHHUEM MIPUYUHBI 00CIE0BAHMUS.

Ilpu pabore snekTpuueckoro mpudopa
Ha0JII0/1aeTCsl HEe XapaKTEPHBIH IIyM, 3amax
IUIaBSIIEHCS W30,

Ilepenanpl HaNIpsKEHUS.
Hapymenne
IKCILTyaTalUH.
HewncrnpaBHOCTB
aJIeKTponpudopa

IIpaBUII

OTKJIIOYUTH ANEKTPOIPUOOP OT CETH.

OcMoTpeTh TpUOOP HA HATMYME HEUCIIPABHOCTEH (OTUIABJICHHE WIIU
MOBPEKACHUE M30JSUU MHUTAIOIIETO IHIHYpa, AedopMaius Kopiyca H
T.J.).

[Tpu oOHApYKEHUH HEUCTIPABHOCTH BBIBECTU MMPUOOP U3 IKCILTYaTAIIHUH.

[IpousBecTr peMOHT WK 3aMeHy Npuodopa.
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3akiIroueHue

J11s1 TIOBBITIIEHUST YPOBHS MOXKApHOU 0€30MaCHOCTH 00BEKTOB JKUJIOTO CEKTOpPA H
0OIIIECTBEHHBIX 3aHUN HEOOXOAUMO TPOBEIACHUE MEPONPUITHH 10 MPOPUIAKTHKE
TI0’KapPOB OT 3JIEKTPOOOOPYAOBAHKS HA OCHOBE COBPEMEHHBIX BO3MOKHOCTEH BEICHUS
MOHUTOPHHTA  COCTOSHHS ~ TIOKapHOM  0O€30IMacHOCTH,  JKCILIYyaTHPYEeMOTro
3JIEKTPOOOOPYIOBAHUS.

K HUM OTHOCHWTCS cHCTEMaTWYECKHA MOHHTOPUHT TOXKapHOW OE€30MacHOCTH
AKCILTyaTHPYEMOTO DJICKTPOOOOPYIOBAHUS JKHUJIBIX W OOIINECTBCHHBIX 3JIaHUU C
MPUMEHEHUEM COBPEMEHHBIX TEXHHYECKHX CPEACTB, @ MMEHHO TEeIJIOBU3MOHHAS
JTUarHOCTHKA, TPUMEHEHUE TEPMOWHIMKATOPOB JIJIsl BBISBIICHUS aBAPUHUHBIX YIaCTKOB
AIEKTPOYCTAaHOBOK. Takyke HEOOXOAMMO BHEAPATh B IMUPOKYH IMPAKTHKy HOBBIC
anmaparhl 3alUThI AJIEKTPUIECKUX CETEH — YCTPONCTB 3alIUThI OT TyTOBOTO MPOOOS U
HIepCHANPSDKCHUS.

C T1enpl0  TIOBBINICHWSI  TOXKApPHOW ~ 0€30MAaCHOCTH  AKCIUTYaTHPYEMOTO
AICKTPOOOOPYIOBAHUS JKWIBIX W OOIIECTBEHHBIX 3/aHHM, MPOPHUIAKTHICCKUM
OCMOTpaM JIOJKHBI TTOIBEPTATHCS BCE DJIEMEHTHI SJIEKTPOYCTAHOBOK.

Meron mnpoMIaKTHKX JOMKEH BBIOMPAThCS HMCXOAS M3 TEXHUYSCKHUX
BO3MOXXHOCTEH, yJ00CTBAa BEJICHHUS OCMOTPOB M 0E€30MACHOCTH OOCITYKHBAIOIIETO
nmepcoHana. BO3MOXXHO TNpHMEHECHHE pa3HBIX METOJOB Ha OJHOM OOBEKTE, B
3aBUCHUMOCTH OT KOHCTPYKIIUH U YCJIIOBUH DKCIUTyaTalllH.

CoderaHre HECKOJIIBKUX METOIOB TTPO(MIIAKTHKY MO3BOJIsIET Oojiee 3 (PeKTUBHO
IIPOBOJIMTH NMPOPUIAKTHKY ITOKAPHOIH 0€30IMaCHOCTH IEKTPOOOOPYAOBAHHUS KUIIBIX U
0OIIECTBEHHBIX 3IaHHUI.

[IpuMeHsIi COBOKYITHOCTH Pa3JIMYHBIX METOJOB MOXKHO ITIOCTPOUTH CHCTEMY
MOHHTOPHUHTA W TNPOGUIAKTHKU IOKApHOH OE30MacHOCTH SKCIUTYaTHPYEMOT0
ANEKTPOOOOPYIOBAHUS, OTPAXKAIOMIYI0 COCTOSHHE IIOKapHOW  O€30macHOCTH

QJICKTPOYCTAHOBOK M ITO3BOJIANOINYIO OCYIICCTBIIATH €TO HpO(l)I/IJIaKTI/IKy.
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[Ipunoxenue

Onucanue TeXHUYECKHUX CPECTB NMpeayNpexIeHUus] U NPOPUIAKTHKHA
M0KAPOB OT 3JIeKTPO0OOPY/10BAHNS

ABTOMaTHYeCKHE BbIKJIYaTen (AB)

3TO
KOMMYTAIIMOHHBIN aIlapar, NpeIHaA3HAYECHHbBIN I 3aIIUTHI JIEKTPUUECKON CETH OT

ABTOMATUYECKUI BBIKIIOYATEIb WU Impome TO0BOpsA «aBTOMAT» -

CBCPXTOKOB, T.€. OT KOPOTKHX 3aMbIKaHUHU U NEpErpy3okK.
ABTOMaTHYECKHE BBIKIIOYATEIM OBIBAIOT C QJICKTPOMAIrHUTHBIM PACHCIIUTCICM

3alUIIAIOIHAM JJICKTPHUYCCKYIO LCIIb OT KOPOTKOI'O 3aMbIKaAHHA U KOM6I/IHHpOBaHHbIM

pacuocinuTeIEM — Korga AOINOJIHUTCIBHO C JJICKTPOMArHUTHBIM pPacCcUCIIUTEIICM

MIPUMEHSETCS TEIUIOBOM PaCUEeNUTENb, 3AMIUILAIOMINN ENb OT HEPErPY3KHU.

WY

!

Tl

1, 2 — BUHTOBBIE KJIEMMBI IS ITIOIKIIOYEHNS ;3 - HOABIKHBIN KOHTAKT;, 4 — HEIIOABIKHBIN KOHTAKT;
5 - myroracurenbHas kKamepa; 6 - THOKUIl MPOBOJHUK (MPUMEHSETCS ISl COCAMHEHUS TTOIBUKHBIX
4acTe aBTOMATHYECKOTO BBIKJIIOYATENS); / - KaTyIIKa AJICKTPOMArHUTHOTO paclenuTens; 8 -
CEepIICYHHK 3JIEKTPOMArHUTHOTO pacuenurens; 9 - TeroBol pacuenurens (OUMeTauinyecKas

wiactiaa); 10 - mexanm3m pacuenurens; 11 - pykosrtka ympasnenus; 12 - duxcarop (mis
KkperuieHusa apromata Ha DIN-peiike); 13 - kopmyc.

Pucynok 1.YcrpoiictBo AB ¢ KOMOMHHUPOBAHHBIM PaCUEHIUTENEM
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B cootBerctBuu ¢ TpeboBanusimu riassl 3.11TY D, CII 256.1325800.2016, CII
31-110-2003 ObITOBBIC DJCKTPOCETH JOKHBI OBITH 3alIUIIEHBI OT KOPOTKHX
3aMBIKaHUH W Teperpy3kd. [lodToMy I 3amuThl JIEKTPONPOBOIAKH JKHIBIX H
OOIIIECTBEHHBIX 3JIaHWH CJEAyeT IPUMEHITh aBTOMAThl C KOMOWHHPOBAHHBIM
paclenuTesieM.

B aBTOMaTHueckoM BBIKJIIOYATENE, 32 3AIIUTY IEMH OT KOPOTKHUX 3aMBIKaHUI
OTBEYAET JICKTPOMATrHUTHBIN pacuenuTenb. OH COCTOUT U3 KaTYIIKU C HAXOSITAMCS
B €€ [IEHTPE CEpJICUHUKOM, YCTAHOBJICHHBIM HAa CHEUUAIbHONW MpYyXUHE.
B HopManmbHOM pexume paboOThl, TOK, TMPOXOAsS IO KaTyIIKe CO37aeT
AIIEKTPOMAarHUTHOE TIOJIE KOTOPOE TIPUTATHUBAET CEPACYHUK BHYTPh KATYIIKH.
Cwiibl  3TOTO  DJIEKTPOMAarHUTHOT'O TIOJII  HEAOCTAaTOYHO YTOOBI  MPEOIO0JIETh
CONPOTUBJICHUE TPY>KUHBI, Ha KOTOPOM YCTAaHOBJIEH cepiedyHuK. [Ipu kKopoTkom
3aMBIKAHMM TOK B JJICKTPUYCCKOM IIEIMM MTHOBEHHO BO3pacTaeT JI0 BEIWYHHBI B
HECKOJIbKO pa3 TMPEBBIIIAIONICH HOMUHAIBHBIMN TOK AB, 3TOT TOK KOpPOTKOIO
3aMbIKaHUsI, TTPOXO/S MO KaTyIIKEe 3JIEKTPOMArHUTHOIO PACIENUTENST YBEIUYMBACT
AJICKTPOMArHUTHOE TI0JIE€ BO3JICHCTBYIOIIEE HA CEPACYHHUK JIO0 TaKOW BEITWYHHBI, YTO
€r0 CHJIbI BTSATHBAHUS XBaTaeT Ha TO YTO OBl MPEOJOJIETh COMPOTUBICHUE TIPYKUHBI,
MepeMeniasich BHYTPh KATYIIKA CEPJICYHUK pPa3MbBIKACT TMOABWKHBIA KOHTAKT
ABTOMATUYECKOTO  BBIKJIIOYATENS, OOECcTOuMBas  I€Mb.  DJIEKTPOMArHUTHBIN
pacenuTeNNb OTKIIIOYAET IICKTPUUECKYIO TIeTh 32 JOJIU CEKYH/IbI.

3ammTy DJIEKTPUUECKOM IeNmu OT Meperpy3kd oO0ecleurnBaeT TEIIOBOM
pacUenuTellb aBTOMAaTUYECKOTO BBIKITFOUATEIS.

[Teperpyska MOXeT BOZHUKHYTb IPH BKIIOYEHUH B CETh JIEKTPOOOOPYI0BAHHUS
00111l MOIITHOCTHIO MPEBBINIAIONICH JOMYCTUMYIO Harpy3Ky Jiisl TaHHOW CETH, UTO B
CBOIO O4Yepeab MOXXET IMPUBECTH K MEPErpeBy IMPOBOJOB Pa3pyLICHUIO H3OJAILUU
AJICKTPONPOBOJIKM U BO3SHUKHOBEHHUIO TIOKapa.

TeruioBo# pacuenuTenb NPeACTABISIET COO0N OMMETaUIMYECKYIO IUIACTUHY, T.€.
OH COCTOMT M3 JIBYX CHAasHHBIX IIJIJACTUH HW3TOTOBJEHHBIX W3 Pa3HBbIX METAJIOB,
UMEIOLIUX pa3HbId KOA()PUIMEHT paclIupeHus IPU HarpeBe.

[Ipy TpOXOXKICHUH MO OMMETAUTMYSCKOM IUTACTHHE TOKAa IPEBBIMIAOIISTO
HOMUHAJBHBIA TOK AB miactuHa HarpeBaeTcs, Ipy ATOM OJWH METAJT PaCIIUPSAETCS
OpIcTpee ApPyroro. DTO MPUBOAUT K HCKPUBJICHUIO OWMETAUIMYECKOW TIIACTHUHBI.
[Ipy wuckpuBIEHMHM OHAa BO3JACHCTBYET HA MEXaHU3M PACLEIUTENs, KOTOPBIM

pPa3sMBIKacCT HOI[BH)I(HBIﬁ KOHTAaKT.
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Bpemsi cpabaThiBaHMsI TEIJIOBOTO PACIEHUTENS 3aBUCUT OT BEJIWYUHBI
NPEBBIIIEHUS MPOTEKAIOIIETO B 1IETIH TOKA HaJl HOMMHAJIbHBIM TOKOM AB. UeM Oosbliie
ATO MPEBBIIICHUE, TEM OBICTpEE CpabOTAET PACIEIUTENb.

TokrM yCTaBOK aBTOMAaTUYECKUX BBIKIIIOUATENICH, CIIyKalluX [Ji1 3allUThl
OTJIENIbHBIX YYaCTKOB CETH, CIEAyeT BHIOUPATh MO BO3MOXKHOCTH HAUMEHBIIUMH IO
PACUYETHBIM TOKaM 3TUX YYaCTKOB WJIA [0 HOMUHAJIbHBIM TOKaM 3JIEKTPOIPUEMHHUKOB,
HO TakK, 4TOoObl ammapaThl 3allUThl HE OTKIIYaIU BJIEKTPOYCTAHOBKH TMpHU
KPaTKOBPEMEHHBIX Ieperpy3kax (MMyCKOBbIE TOKH, TUKU TEXHOJIOTHYECKUX HArpy30K,
TOKHM TIPU CaMO3aIycKe U T. I.).

Crnenyet oOpamiaTh BHUMaHUE HA MAPKUPOBKY U XapaKTepucTuku AB.

B mapkupoBKe yKa3bIBalOTCS:

- MOJI€JIb aBTOMATUYECKOT'0 BBIKJITIOYATEIIS;

- HOMMHAJIbHBIM TOK - MAKCHUMAJIbHBIA TOK 3JIEKTPUYECKOU CETH, IPU KOTOPOM
aBTOMATHUYECKUN BBIKIIOYATENb CHOCOOEH IJIUTENbHO paboTaTh 0€3 aBapuHHOrO
oTkatoueHus 1enu. CTaHaapTHbIC 3HAUYEHUS! HOMUHAIBHBIX TOKOB aBTOMATHYECKUX
BBIKJIIOUATEJIEN IS CETEH »KIIBIX U 0o01ecTBeHHbIX 30aHuii. 10, 16, 25, 32, 40, 63 A;

- HOMMHQJIbHOE HANPsIKEHUE - MAKCUMAJIbHOE HaMNpshKeHue cetu B BonbTax, Ha
KOTOPOE€ pacCUUTaH aBTOMATUUYECKUHN BBIKIIIOYATENb;

- TIpe/iesibHas OTKIIFYArolas CIOCOOHOCTh aBTOMAaTUUYECKOTO BBIKJIIOUATENIS -
MaKCUMaJIbHBIA TOK KOPOTKOTO 3aMbIKaHHA B AMIepax, KOTOPHIH CIOCOOCH
OTKJIFOUYHTHh JaHHBIM AB coxpaHuB mpu 3TOM CBOIO paboTOCmocoOHOCTh. B cimyuae
MPEBBIIICHUS TOKOM KOPOTKOTO 3aMblKaHUs 3HAYCHMS YKA3aHHOW MpeaesbHOM
OTKJIFOYAIOMIEH CIMOCOOHOCTH BO3HUKAET BEPOSITHOCTH OIUIABICHUS TOIABUKHBIX
KOHTakTOB AB u ux npuBapuBanus ApYr K JIpyry, T.e. Beixoga AB u3 ctpos.

- XapakTepHUCTHKa cpabaThIBaHUSA - OMPEACNSIeT IUana3oH cpabaThIBaHUS
anekTpoMarHuTHoro pacuenurens AB. Xapakrtepuctuka cpabaTbiBaHUS HMEET
OykBeHHOE oOOoO3HaueHue. JInsg 3almuThl  JJIEKTPUYECKUX CETEeH JKWIBIX U

00IIIeCTBEHHBIX 37]aHUH Yalle Bcero nmpuMenstoress AB ¢ xapakrepuctukamu B, C, D.
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NloroTun

BM63-1X
~230/400V 50Hz

1- HanmeHoBaHue n cepus

2 - HoMnuHanbHoe HarnpsxeHune

3 - Bpema-TOKOBas xapaktepucrmka

4 - HOMuMHanbHasa yacrora

5 - HoMuHanbHasa oTkalYatoLwas cnocobHOCTb
6 - TokoBas Harpyska

Pucynok 2. [Ipumep mapkupoku AB

I[I/IaHaBOHI)I TOKOB MI'HOBCHHOI'O  paCHCINICHUA B 3aBUCHUMOCTHU oT

XapaKTePUCTUKHU cpadaThIBaHUs B COOTBETCTBHUHM ¢ [12] mpeacraBieHsl B Tabuuiie 5.

Tabnuua 5
Jnana3oHbl TOKOB MTHOBEHHOI'O PaCLeTICHUS
XapakTepucTuka cpabaThIBaHUS Junana3on
(tunn AB)

B Csbiiie 3 I, 10 5 I, BKIIOYUTEIBHO

C Cspiie 5 I, 1o 10 I; BKIIOYUTENBHO

D Csoiie 10 [, 7o 20 [, BKIIFOUUTEIBHO
I, - HoMuHaNBHBIN TOK AB.

Bb1i6op aBTOMAaTHUECKOr0 BBIKIIIOYATENSI OCYIIECTBIISIETCS IO  CIEAYIOIINM
napameTpam:

- 10 KOJMYECTBY noitocoB. OgHO- U IByXHoiatocHble AB mpumensitores s
onHo(da3HOM ceTH, a Tpex- U ueTbipexmnoitocHeie AB - B TpexdaszHoii cetu;

- 110 HOMMHAJIBHOMY HanpspkeHuro. HomuHanbHOe HampspkeHue AB 10imkHO
OBITH OOJIbIIIE UM PABHO HOMUHAIBHOMY 3HAUEHHUIO HAINPSIKEHUS 3alIUIIaeMONd UM
LEIH;

- [0 XapaKTEepUCTUKE cpabarbiBaHMs. XapaKTepUCTUKY cpabarbiBanus AB
MO>KHO BBIOpATh COTJIaCHO Tabnuue 5;
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- 10 HOMUHAJIBHOMY TOKY. OnpeneanuTs HeoOXOANMbI HOMUHAIbHBINA TOK AB

MOKHO I10 MOIIHOCTH MJIN 110 CCUCHHIO KUJI KaoeJs.

YcTpoiicTBa 3alIIUTHOrO OTKJIKYeHUus TudPepennuansnoro toxka (YIT)
YCTpOMCTBO 3aIIUTHOTO OTKIIOYEHHUs Au@epeHnanibHOro ToKa WM, Kak
4acTo ToBOPAT, «Y30» - 3TO KOMMYTAIIMOHHBIA anmnapar, NpeaHa3HAuYCHHBIN IS

341U ThI BHGKTpH‘{eCKOﬁ LI OT TOKOB YTCUKH.

1 — anddepeHManbHBIH
TpancdopMaToOp TOKA;

2 — NOPOroOBbIi JICMEHT;

3 — MCIIOJIHUTEJIbHBIH

MEXaHHM3M;

4 — uens TECTHPOBAHMSA]

5 — cHII0BBIE KOHTAKTHI:

6 —3alIMTHBIH KOHTAKT

LEITH TECTHPOBAHMA]

T — knonka «Tecr»;

R — TecToBBIil pe3ucTOop;

1,2, N — kinemmsbr Y30.

UR,

Pucynoxk 3. [Ipunun padoter Y AT

ToK yTE€UKH — 3TO TOK, MPOXOISAIIMA MO HEXKENIATeNbHbIM, B HOPMaJIbHBIX
YCJIOBUSIX DKCIUTyaTallUuK, MPOBOASIIUAM ITYTSIM.

B HopmanbHOM pexkuMe padoThl 3JIEKTPOYCTAHOBKH, 3JIEKTPUUYECKUH TOK
IIPOTEKAET Yepe3 NPOBOAHUKKA BHYTPHU HEE, KaK IMPETYCMOTPEHO KOHCTPYKLIHEM.
OT apyrux TOKOINPOBOMSIIUX 3JIEMEHTOB KOHCTPYKIMHU (METaNIMYeCKHe KOPITYC,
pama, Kapkac), MPOBOJHHUKHM OTIEJIECHbl HW3O0JISIUEH, CONPOTUBIECHUE KOTOPOM HE

IIO3BOJIACT CO34aTh JJICKTPHUYCCKYIO IICIIb.



Pucynoxk 4. [Ipumep koHctpykuuu Y IT

Ecnu mo kakoili-to mpuuuHe (MOBPEXACHHUE, BIAXKHOCTb, TOKOMPOBOJSINIAS
ObUIb W T.N.) CONPOTHUBJICHUE H3OJIAIMU YMEHBIIUIOCh, HA KOpIyCe WM APYrHX
TOKOTIPOBOJISIINX 3JIEMEHTaX YCTAaHOBKHU MOsiBIsAeTcS noTreHnuain. Cam mo cede TOok
YTEUYKH HE BO3HUKHET, HEOOXOJMMO CO3/aTh IEb, COSAUHSIONIYIO JICKTPUUCCKUMA
mpubOp C MOTEHIMAIIOM Ha KOPITyCe C 3eMJIEH WM HEUTpanbio. 31eCh BO3MOXKHO
HECKOJIbKO BapUaHTOB.

B nepBom ciyuae, KOpIyc 3JI€KTPOYCTAaHOBKH, HAIPUMEpP, ObITOBON TEXHUKH,
KAacaeTcss METAJUIMYECKOrO IPOBOJHUKA, MMEIOLIETO KOHTAKT C 3eMjed. B Touke
KaCaHMsl 3aMBbIKAETCA LI€Mb, U BO3HUKAET TOK YTE€UKU. ECIM KOHTAKT 1OCTATOYHO
HAJISKHBIA, TO CHJIa TOKA BO3PACTET JO Topora cpabaThlBaHWS aBTOMATHYECKOTO
BBIKJTIOUATENsT B IIUTKEe nutaHus. [lpum cinaboM KOHTakTe MOXET BO3HUKHYTH
WCKPEHHE, JIOKAIbHBIA HArpeB TOYKH KAaCaHWsS, 4YTO MPUBOAUT K OIUIABICHUIO WU
JaJbHENIIEMY MMOBPEXKAECHUIO U30JISILAN [IPOBOJOB, BO3TOPAHUIO U IIOXKAPY.

B napyrom cnydae, KOpIyC »JJIEKTPOYCTAHOBKM HE MMEET KOHTAKTAa C
3a36eMJICHHBIMU MPEAMETaMU M caM He 3a3eMiieH. lIpy kacaHuu BHEIIHUX MHaHeIeu
YEJI0BEKOM, BOSHUKAET HArpy3Ka, T.K. TEJIO YEI0BEKa SBJISIETCS MPOBOJIHUKOM, U YEPE3
HETO MPOTEKAET JNEKTPUYECKHM TOK. [IOCKONBKY CONPOTHBIIEHME TENIa YEI0BEKa
BEJIMKO, CHJIa TOKA HEJ0CTATOUHA /11 CpadaThIBaHUs aBTOMATUUYECKOTO BBIKIIFOYATENS
B IIUTKE MUTAHUS U YEJIOBEK MOITYUYAET AJIEKTPOTPABMY BILTOTH A0 JIETAJIBHOIO UCXOA.

Takum oOpazoMm, YT obecreunmBaeT 3amIuTy 4YeNOBEKA OT IMOPAKECHUS
BJIEKTPUYECKUM TOKOM U 3alIUTY OT MOXKAPOB.

[Mpunmun peiicteust YT crnenyrommii. [Ipu HOpManmbsHOM pekuMe padOTHI
IETH, KOT/1a TTOABMKHBIE KOHTAKThI Y JI'T 3aMKHYTHI, MPSIMOM TOK OT (Da3HOTO MPOBO/Ia

MpoXoauT yepe3 marHuronporox YT, 3arem yepe3 Harpys3ky, B KaueCTBE KOTOPOU
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BBICTYTIAIOT, OJKIIFOUEHHBIE 3JIEKTPONOTPEOUTENHN U BO3BpAILAETCsSl OOpPaTHO B CETh
10 HYJIEBOMY IIPOBOJHUKY, TAK K€ yepe3 Maruuronposon YT, npu sTom BennunHa
00paTHOro TOKa paBHA BEIMYMHE PSIMOTO TOKA.

[Ipssmont Tok mpoxoas uepe3 marauronposon YT co3gaer B HeM MarHUTHBIN
NOTOK, B CBOIO O4Yepe/Ib OOPATHBIN TOK TaK K€ CO3/]a€T B MArHUTONPOBO/I€ MAarHUTHBIN
IIOTOK TaKOW K€ BEJIMYMHBI, HO TAK KaK HAIPABJIECHHUE TOKOB IIPOTUBOIIOJIIOXKHO, TO U
CO371aBACMBbI€ UMW MAarHUTHbBIEC IIOTOKHA IPOTUBOIIOIOKHBI, T.€. MAarHUTHBIC [TOTOKU
HaITpaBJICHbI BCTPEYHO 110 OTHOLLIEHUIO APYT K IPYTY U COOTBETCTBEHHO, ITPU PABHBIX
3HAYEHMSIX IPSIMOI0 U 0OPAaTHOrO TOKOB, YPaBHOBEILLMBAIOT APYT APYyra, B pe3ynbTare
YEro CyMMAapHbId MarHUTHBIM TOTOK B MarHUTONPOBOJE pPAaBEH Hymr. Tak Kak
CyMMAapHbIi MarHUTHBIA MOTOK B MarHUTOIIPOBOJIE OTCYTCTBYET (PaBEH HYIIIO), BO
BTOPUYHON OOMOTKE TOK HE HHAYKTUpyeTcs. lloIBM)KHBIE KOHTAKThl 3aMKHYTHI,
AJIEKTpHUYECKas 1ENb BKIOUYEHA U HAXOJIUTCS B HOPMAIbHOM pEXUME paOOTHI.

Ecau B OHOM U3 3J1€EMEHTOB JIEKTPUYECKOMN LIENIU BO3HUKAET yTeYKa TOKA, TO
4acThb IEKTPUYECKOr0 TOKA HAUMHAET IPOTEKATh 10 HEXKEIATEIBHOMY IPOBOIALIEMY
nytu. [lpu 3ToM, 4acTh TOKa 3JIEKTPUYECKOW IeNH, MocTynaromas oT (a3zHOoro
poBoJa He Oyner BO3BpallaTbCsi B CETh, a MNPOXOAS MO HEXKEIATEIbHOMY
NpoOBOASIIEMY IMyTH OyneT yxoauTh B 3emmo. CrenoBarenbHO, OOpaTHBIM TOK,
KOTOpBI Oy/eT BO3BpaliaThCss B ceTh uepe3 MarHurtornpoBoa YT mo HyneBomy
IIPOBOY, OYJET MEHbLIE MPSMOIr0 TOKA, MOCTYIAOIIETO B CETh, COOTBETCTBEHHO H
BEJIMYMHA MPSIMOrO MAarHUTHOTO IOTOKa CTaHET OoJiblIe BEIMYMHBI OOpPaTHOIO
MAarHuTHOrO ITOTOKAa, B pe3yipTare 4ero B MarHuronposoge YT cymmaphslii
MarHUTHBINA MTOTOK YK€ HE Oy/eT paBeH HYIIIO.

Bo3HUKIINI CyMMapHbI MarHUTHBIN IMOTOK UHAYKTUPYET DJIEKTPUUIECKUN TOK
BO BTOPUYHOW OOMOTKE, KOTOPBIA NPOXOASl 4Yepe3 MAarHUTOIIEKTPUUECKOE pelie
IOPUBOAUT €ro B paboTy, a OHO, B CBOKO OYEPE/b, Pa3MbIKAET MOABUKHBIE KOHTAKTBI
OTKJII0Yas DJIEKTPUUECKYIO LIETb.

YCTpOoHCTBO 3alllUTHOrO OTKIOYEHHUS Iu(pdEepeHINaTIbHOr0 TOKa HMEET B
o0uxo/le W JApyrue Has3BaHusA, Hanpumep, auddepeHUranbHblil BBIKIIOYATENb,
aBTOMAaTHUYECKUI BBIKIIOYATENb AUPPEPEHINATBHOIO TOKA, YCTPOUCTBO 3aLIUTHOIO
OTKJIIOUeHUs. TakKe B pa3au4HbIX JOKYMEHTAaX BCTPEUYAIOTCs pa3Hble aOOpeBUATYPHI
nanHoro ycrporctsa, Hanpumep, AB/IT 8 TOCT IEC 61009-1-2020, BT 8 I'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B I1YD u CII 31-110-20083.
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OcHoBHbIMU XapakTepucTukamu Y T aBisroTcs:

- tun. B 3manusax moryt npumenatscs Y /T Tuna «Ay», pearupyronye Kak Ha
MepEMEHHbIC, TaK U Ha MYJIbCUPYIOIIUE TOKU YTeUKH, win Tuna «ACy, pearupyrouiue
TOJIKO Ha MEPEMEHHbIE TOKH YTE€UKH. VICTOUHMKOM MYyJIbCUPYIOIIErO TOKA YTEUKH
MOT'YT SBJISITHCSL CTUPAJIbHBIE MAIMHBI C PETYISTOPAMHU CKOPOCTH, PETYIUPYEMBbIE
HMCTOYHUKH CBETA, IEPCOHATBHBIE KOMITBIOTEPHI U JIP.

- HOMHUHAJIbHBIM TOK - MaKCHUMaJIbHBIM TOK Tipu kotopom YT crmoco6HO
JUTATENBHO paboTaTh, HE TEPSAS CBOIO paboTocnocoOHOCTh. CTaHaapTHRIMH, Hanboee
4acTO MCIOJIb3YEMbIMH 3HAUEHUSIMH HOMUHAJIbHBIX TOKOB YT, mcronb3yeMmbIx B
AIEKTPOYCTAaHOBKAX JKUJIBIX M OOIECTBEHHBIX 3/MaHuii sBistores: 10, 16, 25, 32, 40,
63A;

- muddepeHunanbHblil TOK - MUHUMAJIbHBIA TOK YT€UKH, Npu KotopoMm Y /T
IIPOM3BEICT OTKIIIOUCHHE AJICKTpHUecKo 1enu. JuddepeHnuanbHbIi TOK — 3TO OHa
Y3 TJIaBHBIX XapakTtepuctuk Y AT;

- HOMUHAJIbHOE HAINpsKEeHUE — HanpsbkeHue cetu mpu koropoMm YT crioco6HO
JUTUTEIIHFHO paboTaTh, HE TEPSsS CBOI PaOOTOCIIOCOOHOCTH;

- PO TOKA - MOCTOSIHHBIA WJIM IEPEMEHHBIN;

- YCIIOBHBIM TOK KOPOTKOT'O 3aMbIKaHUS — TOK KOTOPbI KPATKOBPEMEHHO MOKET
Bbiziep)kath YT 10 MomeHTa moka He cpaboTaeT aBTOMAaTUUYECKUN BBIKJIFOYATEINb,
YCTAHOBJICHHBIN JIJIS1 3AIIUTHI LIETH OT KOPOTKOT'O 3aMbIKAHUSI.

Bre16op YT npou3BoauTcs 1o CICAYIOMUM KPUTECPHUSIM:

- 110 HOMUHAJIHLHOMY HANpPSsKEHUIO U TUIy ceTH. HomMuHambHOE HaIpshKEeHHe
YT nomkHo ObITH OoJbIIIE MO0 PABHO HOMUHAIBHOMY HAIPSHKEHUIO 3alTUIIIAeMON
uM nenu. s ogHodaszHoi cetu Tpedyercs apyxmnoiatocHoe YT, mist TpexdaszHoit
CETH — YETBIPEXITOIIOCHOE;

- 10 HoMUHaJIbHOMY TOKY. CornacHo I1Y D ucnons3oBanue YT B rpynmnoBsix
JUHUSX, HE MMEIOIIUX 3allUThl OT CBEPXTOKAa, 0€3 MOMOJHUTEIHHOIO ammnapara,
00eCIeynBaloIero 3Ty 3allUTy He aomyckaercs. M3 atoro cnenyet, uto nepen YT
JOJDKEH CTOATh aBTOMATHMUECKWW BBIKJIIOUYATEIh WM JPYrod ammapar ¢ GyHKIuen
3aIIUTHI OT CBEPXTOKA, IO TOKY KOTOPOTr0 HEOOXOAMMO BHIOMPATh HOMUHAIBHBINA TOK
YAT. Ilpu stom HOMuHaIbHBIM TOK YJIT nomkeH ObITh Oosibliie JIMOO paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOI'O /IO HETO amnmnapara 3aliiThl (ABTOMaTUYECKOTO

BBIKJTIOYATEIIS UK JPYToro amnmapara ¢ GyHKIHEH 3allUThl OT CBEPXTOKA);


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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-  1no guddepennumanbHoMy  TokKy.  CTaHIapTHBIMH  BEJIUYMHAMU
muddepenmmansaoro Toka YT susrorcs: 6, 10, 30, 100, 300, 500MA. YT c
muddepennmanbapiM TokoM 100, 300 u 500 MA npuMeEHSIIOTCST AJisl 3allUTHl OT
mokapos, ¢ auddepeHnraTbHbIMU ToKaMu 6, 10, 30 MA - 1715 3aIUTHI OT TOPAKCHUS

YCJIOBCKA SJICKTPUUICCKHUM TOKOM.

cepua npov3soauTens
HOMWUHaNbHbLIN TOK [
Bfl1-63
HanpsHxeHue 50 A i 4
\ 230B- 50y cxema
/nn 30 MA __J NoAKNKYEeHUA
anddepeHunansHbii obo3sHaueHus
TOK
3000 4
YCNOBHBII TOK KB/ _____ ’c
T™™n ¥30 @
;1 on
KHonNKa «TECT» TeMneparypHbli AManasoH

(ctaHgapTtHas ot -25 go +40)

l Tun AC @ - ANA CUHYCOMAANBHOIo

T nepeMeHHoro Toka

144 Tun A - ANS NYNAbCUPYIOLLEro
M NOCTOSIHHOIO TOKa (M ANA CUHYCOMAANb-

- HOro NepeMeHHoro Toka)

44 Tun B - ANS NOCTOSHHOIO ToKa (1

~ ANSi CUHYCOMAANBHOTO NEPEMEHHOrO

———————i TOKa U ANS NYNbCUPYIOWEro NOCTOSIH-
HOro ToKa)

Pucynok 5. Mapkuposka Y /[T

[Ipumensiembie Tunsl YT @GyHKIIMOHATBEHO MOJDKHBI MpeaycMaTpUBaTh
BO3MOXKHOCTh MPOBEPKU UX paboTocnocoOHOCTH, mpoBepka Y T (TectupoBanue) nis
KHWIBIX O0BEKTOB JOJKHA TIPOBOJAUTHLCS HE PEKE OJHOTO pa3a B TPU MeECsIa, O YeM
JIOJ’KHA OBITh 3aITUCh B MHCTPYKITUU T10 KCIUTyaTallUU MPEANPUITHUS-U3TOTOBUTEIIS.

YcranoBka YT, nelcTByrOmMX Ha OTKIKOYEHHE, 3amperiaercs s
ANEKTPONPUEMHUKOB, OTKJIIOYEHHE KOTOPBIX MOXET TMPUBECTH K ONACHBIM
MIOCHEACTBUAAM: CO3JAaHHUIO HEMOCPEACTBEHHOW YIpO3bl I KWU3HM JIFOJAEH,

BO3HHKHOBCHHIO B3PBIBOB, I1IOKAPOB U T.II.
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JInsi caHWTapHO-TEXHUYECKUX KaOWH, BAHHBIX M JYIIEBBIX PEKOMEHIYETCS
ycra"aBnuBaTh Y AT ¢ HoMuHANBHBIM 1U(depeHITMaIbHBIM OTKIIFOUAIOIIIM TOKOM 10
10 MA, ecrii 111 HUX BBIJETICHA OTAENIbHAS JIMHUSA, B OCTAJbHBIX CIy4asX, HAIPUMED,
Npy MPUMEHEHUH OJHOW JMHWH JJISI CAaHUTAPHO-TEXHUYECKOW KAOWHBI, KyXHU W
Kopuaopa, cienyer npumeHsath YT ¢ HomuHansHbIM 1auddepeHInaIbHbIM
OTKJIIOYAOIIUM TOKOM 710 30 MA.

Hns omHokBapTupHbIX g0oMOB YT ¢ HOMHMHaNBHBIM auddepeHIaIbHbIM
OTKJIIOYAOIIUM TOKOM 110 30 MA peKOMEHIYETCS MPEAYyCMaTPUBATh ISl TPYIIOBBIX
JVHUW, TWTAIOIIMX IITENCEIbHbBIE PO3ETKHM BHYTPU J0Ma, BKIIOYAs IMOJBAJIbI,
BCTPOCHHBIE M NPUCTPOCHHBIC TAPAXKHU, a4 TAKXKE B TPYIIOBBIX CETSAX, MUTAKOLINAX
BAHHBIE KOMHATHI, IYIIEBbIEC U CayHbI. [{JI1 yCTaHABIMBAEMBIX CHAPYKH IITETICEIbHBIX
po3erok ycranoBka YT ¢ HomuHanbHbIM AU depeHlrnanbHbIM  OTKIIOYAOIINM
TokoM 710 30 MA oOs3aTenbHa.

B 3manusx morytr mnpuMmensaTbea Y30 tuna «A», pearupyrompe Kak Ha
MIEPEMEHHBIE, TAK U HA MTYJIbCUPYIOIINE TOKU NOBPEXKACHUM, nin «ACy, pearupyroniue
TOJIbKO Ha IIEPEMEHHBIE TOKU YTEUYKHU.

Kak Buano u3 xoncrpykuuu YT (ecnu peub uper HEe 0 KOMOMHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB U IpPHU JIOOOH CXEME €ro
NOJKIIIOYEHHs]  JOJDKHA  OBITh  MpeAycMOTpeHa  oOs3aTelbHAash ~ yCTaHOBKa
ABTOMATHYECKOI'0 BBIKJIIOYATEIIS, IS 3allUThI, Kak caMmor ceTd, Tak U ¥ JIT oT TokoB
IIEPErpy3Ku U KOPOTKOI'O 3aMbIKaHMUS.

Taxke HeoOxonuma mnepuoaUyeckas MpoBepka padotocnocodHocTn Y]IT.
Crannapramu [/, 8] ycTtaHoBieHO TpeOOBaHHE MO HAJUYHMIO YCTPOMCTBA MPOBEPKU
pabotocnocooHocTu YT (kHomkm). [IpoBepka paboTOCTIOCOOHOCTH OCYIIECTBIISIETCS
HaxxatueM KHonku «TECT». IIpu ee Haxkatuu B YIT HCKYCCTBEHHO CO3/1a€TCSl TOK

YTEUKH, YTO JIOJPKHO IIPUBECTH K OTKIIFOUeHUO Y JIT.

YcrpoicTBa 3alIUTHI OT AYTroBOro npooost uiam uckpenus (Y3 /111)
JlyroBoii mpoOOW WM HCKPEHHWE — OJWH M3 aBaApPUMHBIX IMOXKAPOOMACHBIX
PEXUMOB B JJIEKTPOCETAX.
B otiinune oT KOPOTKHUX 3aMbIKaHHW M, BOSHUKAIOIIWI ITPU UCKPOBBIX U JYTOBBIX
paspsaax TOK, OrPAaHUYMBAETCS CONPOTUBICHUEM HArpy3Kd, Ha KOTOPBIM HE
pearupyroT aBTOMAaTHYECKUE BBIKIIOYATENM, HO 3a CYET JUIMTEIBHOIO BPEMEHMU €r0

MMPOTCKAaHUsA, MOKCT IIPOUCXOJNUTH BOCINNIAMCHCHUC N30JISIIUU ITPpOBOAA.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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OnHOW M3 TJAaBHBIX MPUYMH HWCKPEHHS SBIAETCS OOJIBIIOE MEPEXOJHOE
conpotusieHue (bIIC), B o0uxoje Ha3pIBaEMOE TaKkKe «IUIOXUM KOHTakTom». [lpu
BIIC Ha nepexoe 3MeKTpUIEeCKOro ToKa ¢ OJHOTO MPOBOJHUKA HAa IPYroil oOpa3yercs
MocjeAoBaTeNbHas WIK NapajuielbHas AJIEKTpUYEecKas yra MexXAy MPOBOJIaMHU WU
KOHTAaKTaMH.

BIIC gyacTo Bo3HMKaeT BCienCTBHUE 1e(DEKTOB M MOBPEKACHHH, MPOU3OIICIIITUX
IpH dKCIuTyaTanuu odopyaoBanusi. Harmpumep:

- TIOBPEXKICHUS M30JALMU Kalens rBO3sIMH, IIypyHamMu, 3a)KUMaMy WJIH TPU
MEXaHUYECKOM BO3JIEHCTBUU APYTUMHU MPEIMETAMU;

- IOBPEXKACHUS U30JIALMU KaOelel rppl3yHaMH U JOMAIIHUMU KUBOTHBIMU,

- U3JIOM Kabens (MpoBoja) NMPU M3rudaxX WM MPHU MOCTOSHHBIX MEXaHUYECKUX
BO3CHCTBUAX;

- CTapeHHE M30JSLHM, NMOBPEKIACHUS OT BO3IEHCTBUSA TEMIIEpaTyphl, BJarw,
JIPYTUX pa3pymarwimux GakTopos;

- YXYAIIEHHE KOHTAaKTa M3-3a OCJa0JIEHUs 3a)KUMOB, CTAPEHUS] U OKHUCIICHHUS
IIPOBOJOB U T.J.

B noBpexn€HHON XKuiie BO3HUKAET Mallblil 3a30p, MpoOMBaeMblid pabodyuM
HaNpsHKEHUEM, TOITOMY TOK 10 TaKOMY KaOesio MpoaoiKaeT IpoTeKaTh, U OCTAETCs
0JIM30K K HOMHUHAJIbHOMY 3HAQYE€HHIO, a 3HAUYMUT, aBTOMATUYECKUN BBIKIIIOYATENIb Ha

HEro HE pearupyer.

oNe Ny O )

Ocnabnennpin MexaHuyeckoe lNepepasneHHbii HenonHoueHHbIiA

KOMTaKT nospexaeHne xabeno KOHTaKT
rabena

55 &

Aedexr Nospexaenune MexaHuueckoe MospexaeHue CrpyTKa meap u
kabena rPbI3yHaMM nospexaexue WK CTapexue anioMUHMiA
H30NAUMM M30NAUMK

Pucynok 6. Bo3aMoXxHbIe TPUUHUHBI HCKPEHUS B IIEKTPOIIPOBOIKE



45

B 3a30pe BO3HHMKAaeT NYroBOWM paspsill, CONPOBOXKIAIOIIMNCA HWHTECHCHBHBIM
BbIJICJICHUEM TeIUIa, YTO MPUBOAUT K JIalIbHEHIIIEMY Pa3pYIICHUIO U3OJISIIIMY Kabess u
€ro BO3rOpaHuIo.

[Tpu GonbITIOM IEPEXOTHOM COMTPOTHUBICHUH BO3HUKAET MIPOIECC IIMKITMYECKOTO
oOpa3oBaHUs W Talll€HUS OJJICKTPUUYECKOW Jyrd, MPOUCXOIUT 3HAUYUTEIIBHOE U
JUTUTENIBHOE BBIJIEJICHNE TEIUIOBOW SHEPruu. BO3HUKAIOT JIUTENbHBIE U YCTOWYMBbBIE
TEIUIOBBIE PEXUMBI PaOOThI ANEKTPUUECKUX I1IETel, BCIEICTBUE YEro MPOUCXOAUT
pa3pylIeHHe N30JSIIUH U 3aIUTHBIX 000I0YEK, a TAK)KE MOCTIEAYIOIEe BO3TOpaHuE.

[To mexaHu3My BO3HUKHOBEHHS, PAa3IMYalOT TMOCJIEAOBATENbHBIN JTYrOBOM

po0oii, mapauieabHbIi 1YyroBoi MpoOoil U 1yroBoi mpoOoil Ha 3eMITIO.

L (nuHuA)
HATPY3KA
N (HeATpanb) i
i
PE (zazemneHue) :

Pucynok 7. MexaHu3M BO3HUKHOBEHHUS JTYTOBBIX MPOOOEB

[Ton mnocienoBaTeNbHBIM JTYrOBBIM NPOOOEM TOHUMAETCS AJIEKTPUYECKUM
po0Oil M30UMU (MM BO3AYLIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpys3ky renu, 3amuiaemort Y3JII1. IlociaenoBaTenbHBIN AyroBod MpooOoit
BO3HUKAET, MPEXKIE BCETO, B PE3YJIbTATE MMOBPEKACHNUS ITPOBOA WU IOTEPU KOHTAKTA
B IIOCJIEIOBATEIIBHOCTH C HATPY3KOM. B 3TUX cilydasx, BEIMUYMHA TOKA MEHbBIIE, YEM
pabouuii  TOK, W  aBTOMATUYECKHUE  BBIKIIOYATENM  WJIM  BBIKIIOYATENIH
auQepeHInanbHOr0 TOKa HE CIIOCOOHBI OMpPENETUTh HEUCIIPABHOCTh U OTKJIIOUHTH
3aIIUIIAEMYIO LIETIb.

[TapannenpHBINA TyroBod MpoOOW - 3TO MPOOOH, TPU KOTOPOM TOK MPOTEKAET
MEXIYy AaKTUBHBIMM MPOBOJHHUKAMH, TMapajuleibHO Iienu Harpy3ku. [Ipoboit
COMPOBOXKJIAETCSA MOABICHUEM AJIEKTPUUECKOW AYT'H, CIOCOOCTBYIOUIEH 3aMBIKAHUIO

MPOBOJHUKOB. BenmnunHa Toka mpH mapauiebHOM TPOOO0E OMPENesseTCs MOTHBIM
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COINIPOTHUBIICHUEM LIeNU. B 3aBUCUMOCTH OT TOr0, KAKOM HOMHHAJbHBIM TOK HWMEET
aBTOMATUYECKUH BBIKIIIOYATENh, MPOUCXOAUT (WM HE TMPOUCXOJUT) OTKIIOUYEHHUE
uenu. Ilpm 3arpyOsneHHON ycTaBKe TOKa CpalOaTbIBaHUS aBTOMAaTUYECKOIO
BBIKJIFOUATEIISI OTKJIFOYEHHUE LIETTH TPOUCXOIUT C 3a/IEPHKKOM.

JlyroBoii mpoOoi Ha 3eMJTI0 — 3TO MPOOOH, IPU KOTOPOM TOK MPOTEKAET MEXKY
AKTUBHBIM TIPOBOJHUKOM U 3€MJICH B Pe3yJbTaTe 3aMbIKaHUs (Da3HOTO MPOBOIHUKA HA
3eMJTI0 MJIM Ha DJIEMEHT 3JIEKTPUYECKU CBSI3aHHBIN C 3eMIIeH.

YerpoiicTBo 3amuThl oT AyroBoro npobos (Y3/II) — HOBBINM Kilacc anmapaToB
3alATHl DJEKTPUYECKON CeTH, MpelHa3HAYeHHbIH, B OTIWYHE OT JAPYTUX BHUJOB
ANEKTPUYECKUX 3alUT, UCKIIOUUTEIIHHO JJISi MPEAYNPEKICHUS U MPETOTBPALIECHUS
0’KapoB, BO3HUKAIOIIHNX H3-3a JIyTOBOTO IIP000s (MCKpEHUS).

HekotopeiMu pa3paboTyukamMu STUX H3ACIUN TPUMEHSETCS TaKke TEPMUH

«YCTPOMCTBO 3alIUThI OT UCKkpeHus» (Y3Uc).

63A YXxn4

2308 50ry

Pucynok 8. IIpumepb! ycTpONCTB 3alIUTHI OT AYTOBOI'O IPOOO0s Pa3IMYHBIX
IIPOU3BOJAUTENEN
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Y3111 HOCUT UCKITFOUUTENBHO MPOTHUBOINOKAPHOE HA3HAYCHUE.

OcHoBHOM  3amauedt  Y3/II  saBasieTcs  CBOEBPEMEHHO  paclo3HaTh
BO3HMKHOBEHME IOKApOOMACHOTO MCKPEHHs W  OTKIIOYUTh  3aIHAIIAEMYIO
AIEKTPUYECKYIO LIEIIb.

V3AI1 ckoHCTpyupoBaHO TakK, YTOOBI OMNPEACIUTHh MOSBIECHUE IyTrOBOIO
(MCKpoOBOro) paspsjia U IpepBaTh KOHTYp €lI€ Mepel TeM, KaK PHEprus B MECTe
HEUCIIPABHOCTH IOCTUTHET 3HAYEHUH, BEYIIUX K BOSHUKHOBEHUIO MOKapa.

VY3I1 obecrieynBaeT aBTOMATUYECKYI0 TUATHOCTHKY KOHTPOIUPYEMOM
AIEKTPUUECKOM 1LIEMU W TPU BO3ZHUKHOBEHWM HUCKPEHHUs OTKJIOYaeT €€ OT oOIei
IATAIOIIEN CETH.

Takum 00paszoM, 1enb TPUMEHEHUSI 3THX YCTPOWCTB — 3TO MPEIYNPEKICHUE
MOXAapOB, BO3HUKAIOIIMX B IMOMEIICHUAX, 3[AHUSAX M COOPYKEHHUSX M0 MNPUYUHE
HEUCITPAaBHOCTH 3JIEKTPOOOOPYAOBAHMS, MPOSIBISIOIEHCS B BUIE AYrOBOro mpo0os
(uckpeHus).

bonpmmuacTBo  Y3/II  MCHoONb3yrOT CXOXKME MPUHLMUIBI  OOHAPYKEHHS
IIOKApPOOMAaCHOI0 HCKPEHUSI B CETU. YCTPOMCTBO AHAIMU3UPYET COBOKYITHOCTH
MapaMeTpoOB TOKA W HAIPSIKEHUS CETH, XapPaKTEPHBIX [JIs1 UCKPEHUS: BEIUYUHY,
dbopMy, TIOJIAPHOCTH, TPOAOIKUTEITHHOCTD M TEMII CIIETOBAHMS CKAYKOB. DTH CKA4YKH
U JaloT uHpopMmaiuio, oopadaTeiBaeMyt0 MOyJieM 00paOOTKH CHUTHAJIOB B COCTaBE
VY311 BennurHa noiay4yeHHOr0 CUTHAJIA CPABHUBAETCS € 33/IaHHBIM 3HAYCHUEM U TTPU
KQKJIOM TMPEBBIIICEHUH JTOr0 3HAYEHUS MOJACTCS HWMIIYJIbC PErUCTPUPYEMBbIi
HakonureneMm. [Ipu 1oCTHKEHMH B HAKOIUTENE YCTAHOBJIECHHOIO YHCJA UMITYJIHCOB
3aJIaHHOTO YPOBHS TOAPSAN (OPMHUPYETCS CHUTHAJN, OTKIIIOYAIOIMIMKM 3alUIaeMyo
JIVHUIO.

Baxnoit xapakrepuctukon Y3/II, sBisieTcs mNOMEX03alIUMIIEHHOCTh, T.€.
OTCYTCTBUE HEXENATeNbHbIX (JIOXKHBIX) cpabdaThlBAaHUN NpU  BKIIOYEHUU B
3aIIMAIIAEMYIO LEMb Pa3IMYHBIX JIEKTPONPUOOPOB, HAPUMED, NbLIECOCA, UCTOYHUKA
OUTAaHUSI C DJJIEKTPOHHOM KOMMYTAalME, JBUrareiis KOHJIEHCATOPHOIO IIyCKa,
AJIEKTPOHHBIX PETYyJSATOPOB (TUPUCTOPHOIO THUIIA) CUJIBI CBETa, (PIIYOPECIEHTHBIX U
TAJIOTCHOBBIX JIaMII, & TaKXKe «HOPMAJIbHO MCKPSIIMX» PYYHBIX DIIEKTPOOBITOBBIX
WHCTPYMEHTOB C JIBUTATEIAMHU KOJUICKTOPHOI'O TUIIA UCKPEHUE B KOTOPBIX SIBIISAECTCS
JONYCTUMBIM, HAIIPUMEDP APEIb.

CTOUT OTMETHTB, YTO OTHAEIbHBIE JJIEKTPUUYECKHUE YCTPOMCTBA CAMHU MOTYT

IrCHCPHUPOBATL BBICOKOYACTOTHBIC MW CPCAHCYACTOTHBLIC IIOMCXH, KOTOPLIC 6y,[[yT
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pacriozHaBatbess  Y3/III kak wcTOyHHMK uCKpeHus. Hanpumep, TupucTOpHBIE
peryistopbl ¢ $a3oBbIM yIpaBieHHEM 0e€3 MOMEXOMOAABIAIONINX (UIBTPOB;
pa3IMYHbBIE YCTPOMCTBA, T€HEPUPYIOIINE BHICOKOYACTOTHBIE TTOMEXHU IMOBBIIIEHHOTO
YPOBHsI, CYIIECTBEHHO IMPEBBIIAIONIME HOPMBI Ha IOMEXO3MUCCHIO. [Ipu Hanmmunmn
MEePEUYHUCICHHBIX YCTPOUCTB, MIPUXOIUTCS JIMOO OTKa3bIBaThCs OT puMenenus Y311,
YBEIIUYMBAsl PUCKHA BO3TOpaHUU OT HCKpeHus, aubo otkimouars Y3JIl Ha Bpewms
UCITOJIb30BAHUSL YCTPOWCTB, SBJISIFOLIMXCS TIE€HEPATOpaMU BBICOKOYACTOTHBIX H
CPEOHEYACTOTHBIX MIOMEX.

OcHoBHBIMHU XapakTepuctukamu Y 3JII1 aBnsitoTcs:

- HOMHUHAJIbHBIM TOK - MakCUMalbHbIM TOK mpu kKotopoM Y3/II crmocobGHO
JUTUTETTLHO paboTaTh, HE TEPsIsi CBOIO pabOTOCTIOCOOHOCTh. B OCHOBHOM BBIMTyCKaIOTCS
B IIATH MOJIU(UKAIUAX, B 3aBUCUMOCTH OT HOMUHAJIBHOTO TOKa: 16, 25, 32, 40, 63A;

- HOMHMHAJIbHOE HAIpsDKEHHE — HampsikeHue cetu npu koropom Y3JIII
CIIOCOOHO JITUTENBHO paboTaTh, HE TEPSsl CBOIO pabOTOCIIOCOOHOCTH;

- YCJIOBHBIM TOK KOPOTKOT'O 3aMbIKAHUS - TOK KOTOPBIA KPATKOBPEMEHHO MOKET
BeIZIep)kath Y3/II1 10 MOMeHTa moka He cpaboTaeT aBTOMATHYECKUIH BBIKIIFOYATEIb,

YCTaHOBHGHHBIfI AJI1 3aMTHI HOCTIKM OT KOPOTKOI'O 3aMbIKAHUS.

. — 3

¥31163-1 /4
| 2308~ 50Ty —
__ @
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jarpyska N
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1 — uzroToBUTENB; 2 — MOJICIIb; 3 — HOMUHAIBHOE HAMPsDKEHUE; 4 — 4acToTa; 5 — HOMUHAIBHBII
TOK; 6 — YCJIOBHBIM TOK KOPOTKOT'O 3aMBIKaHUS; 7 — CXeMa MOJAKII0YEHUS; 8§ — CXeMa WHIUKALIMU

COCTOSIHUSI IpUOOpa

Pucynoxk 9. IIpumep mapkuposku Y311
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Bo16op Y3/I1 npousBoaUTCS MO CIEIYIOMIUM KPUTEPHUSIM:

- 10 HOMUHAJIbHOMY HamnpsibkeHuto. HomunansHoe Hanpsbkenue Y 3 /11 nomkHo
OBITH OOJIBLIE JINOO PABHO HOMUHAIBHOMY HANPSDKEHUIO 3AIAIIAEMON UM LIeNH;

- M0 HOMUHaJIbHOMY TOKY. Y3JIII He 3ammMimaeT 3JEKTPUUYECKYIO CETh OT
MEePETPy3KU U TOKOB KOPOTKOro 3ambikanus. [loatomy nepen Y311 noskeH CTOSATH
ABTOMATUYECKUN BBIKIIIOYATENh WJIM APYrod ammapaT ¢ (YyHKIHEH 3aluThl OT
CBEPXTOKA I10 TOKY KOTOPOro He0O0X0AuMO BEIOUpaTh HOMUHAIBHBINA TOK Y 3/II1. [Tpu
5TOM HOMHUHaIbHBIN TOK Y3l momkeH ObITH Oomble TUOO paBEH HOMHHAIHLHOMY
TOKY YCTaHOBJICHHOI'O JIO HEro ammnapara 3aiuThl (aBTOMAaTUYECKOTr0 BBIKIIOYATENs
WM IpYroro anmnapara ¢ pyHKIMel 3aluThl OT CBEPXTOKA).

Taxoke ipu Bei6ope Y3/III cienyer oOparuth BHUMaHUE Ha HAIMYUE (DYHKIMH
MIPOBEPKH PabOTOCTIOCOOHOCTH yCcTporcTBa. HekoTopble MPOU3BOAUTENHN OCHAILAIOT
VY311 kHONKOW MPOBEPKHU, OTIAEIbHBIE MPOU3BOAUTENIHN B KOMIUIEKTE C YCTPOUCTBOM
NOCTABIISIFOT CPEACTBO KOHTPOJS B BHJAE AaBTOHOMHOM BWIKH, IO3BOJISIOLIECH
MMUTHPOBATh HUCKPOBBIC pPa3psijibl, U TaKUM O0Opa3oM OCYIIECTBIISITh KOHTPOJIb
(GYHKIMOHUPOBAHUS M3JIENUS U ONPEIEICHHE 30HBI €ro JEUCTBHSI, YTO SIBISETCS

HCCOMHCHHBIM IMPCUMYIICCTBOM TAKHUX allllapaToOB.

Pucynok 10.I1pumep Y31 B kOMIIJIEKTE CO CPEACTBOM KOHTPOJISI 30HBI
(GYHKIIMOHUPOBAHUS

VYceranoBka Y3/III B rpynmoBbIX CETSX NMUTAHHUS CHCTEM IPOTHMBOIIOKAPHOMN
3al0UTBl U B JJICKTPOYCTAHOBKAX MEIMIMHCKOIO HA3HAYECHUs, IOAACPKUBAIOLLINX

KHN3HCOACATCIBbHOCTD 6OJ'II>HI)IX, HC OOITYCKACTCA.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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Y311 sBnsgercs eme OMHUM BUIOM 3aIUTHI JIEKTpUYecKux nenerd. OHO He
3aMeHseT coOOM Jpyrue amnmapaThl 3allUTbl U HE OTMEHSET HEeoOXOAUMOCTH
IIPUMEHEHUS B DJIIEKTPUYECKUX LEMAX aBTOMAaTUYECKUX BBIKIIOYATEIEH U yCTPONCTB
3aIIUTHOTO OTKJIIOYEHUS AU(HEepeHITUATBHOTO TOKA.

V3II pexoMeHAYyeTCs YCTaHABIMBATh B OTACIbHBIX T'PYNIOBBIX JIMHUIX
MUTAHUS OCBEILIEHUS U IITENCEIbHBIX PO3E€TOK MOCIE IPYrUX armapaToB 3auThl (AB,
YIAT).

VYcranoska Y311 3anperiaercs B IMHUSX CUCTEM MTPOTUBONOXKAPHOW 3aIMTHI,
a TaKXKe IEKTPOIPUEMHHUKOB, OTKIHOYEHUE KOTOPBIX MOXET IPUBECTH K OIACHBIM
MOCHEACTBUAAM: CO3JAaHHUIO HEMOCPEACTBEHHOW YIpO3bl I KWU3HM JIFOJAEH,

BO3HHKHOBCHHIO B3PBIBOB, II0OKAPOB U T.I.

YcrpoiicTBa 3alUThI OT nepeHanpsixeHus cetu (Y3II)

[Tepemnaabl HAMPSHKEHUS B DJIEKTPUUYECKOM CETH SIBJISIFOTCSI OJTHON U3 OCHOBHBIX
MPUYUH BBIXOJAa U3 CTPOS DJIEKTPUUECKUX MPUOOPOB, B OTHAEIBHBIX CIIydasx
npuUBOAAIIUX K Mmoxapy. OCoOEHHO OCTPO BOIPOC 3alTUTHI AJIEKTPONMPUOOPOB OT
MepenajoB HaMNpsHKEHUST CTOUMT B JKUJBIX MHOTOKBApPTUPHBIX JOMax CTapou
MOCTPOMKH, a TaK € YaCTHBIX KHJIBIX JOMaxX IMOAKIIOYEHHBIX K CTapbIM JIMHUSAM
aJIEKTponepeaay.

YCTpOMCTBO 3allUThl OT NEPEHANPSKEHUS WM pejie HanpsHKeHUs — 23TO
amnmapar  3alluThl, OCYIIECTBJISIONIMNA  HENPEPBIBHBIM  KOHTPOJIb  BEIUYHHBI
HaIPSDKEHUS TTUTAIOIIEH CETH C 1ETbI0 00ECIIeUeHUs OTKJIIOUEHUS HArpy3KH B cllydae

BbIXO/JAa 3HAYCHMA HAIIPAXKCHHUSA 3a YCTAHOBJICHHBIC ITPUICIIBL.

Pucynok 11. [Ipumepsl yCTpOICTB 3aIIUTHI OT NEPEHANPSIKEHUS Pa3INYHBIX
IIPOU3BOAUTEIEH
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Hasznauenue Y311 3akntouaercs B 3aluTe 371eKTPOoOOOPYA0BaHUS OT MEPENaioB
HANPSDKEHUS] CETH KOTOpPbIE MOTYT BO3HHKHYTHh B CIIEJACTBUE Pa3IUYHBIX (PaKTOPOB
TaKUX Kak oOpbIB HyJIsI, iepekoc (a3 u T.1.

Kak mpasuno, Y3II cocTouT u3 IBYX OCHOBHBIX OJIOKOB: M3MEPUTEIHLHOTO H
UCITOJIHUTENBHOTO.

[Ipu nomaue wHa Y/III HampsokeHUS W3MEPUTENBHBIA OJOK OMpEAeNseT €ro
BEeIMYMHY. EClIM M3MEpeHHOE 3HAUYEHHUE HAIPSIKEHUS DJIEKTPOCETH HE BBIXOJUT 3a
YCTaHOBJICHHBI B HACTPOWKAaX OUANa30H 3HAYCHWH HM3MEPUTENbHBIN OJIOK MomaeT
CUTHAJI HA WCIIOJIHUTENIbHBIN OJIOK (pesie) KOTOPhIA 3aMbIKaeT CHJIOBOM KOHTAaKT,
BKJIIOUYAS] TEM CAMBIM HArpy3Ky B CETb.

Takum ob6pazom, Y/II ocymiecTBisieT HENPEPHIBHBIN KOHTPOJIb HAMPSHKEHUS
AJEKTpOCcEeTU. B ciydyae CHM>KEHUSI HANpPSHKEHUSI HUXKE YCTAHOBJIIEHHOT'O MOpPOra WIIH
MOBBINICHUS BBIIIE YCTAHOBJIEHHOTO B HACTPOWKAX IMOpOra H3MEPHUTEIBbHBINA OJIOK
MTHOBEHHO TMOJAET CHUTHAJ Ha WCIHOJHUTEIbHBIM MeXaHu3M (pesie) KOTOPbIU
OTKJIIOYAET DJJIEKTPOYCTAHOBKY OT ceTh. [locime BOCCTaHOBIIEHMS 3HA4YCHHUS
HanpsDKEHHUsT 10  JIONYCTMMOTO  3HAYEHMs, W3MEPUTENbHbIH OJOK  4epes
YCTAaHOBJICHHYK0 B HACTPOMKAaX BBIJIEPKKY BpPEMEHHM TOJAE€T CUTHAI Ha
WCTIOJIHUTEIbHBIA MEXAHU3M, KOTOPBIM BHOBb BKJIFOUAET HATPY3KY.

CylecTBYIOT CIENYIOIIMNE TUIIBI PEJIC HAIPSKEHUM:

-TI0 TUTTY 3JIEKTPOCETH: OHO(a3HbIE U Tpexha3HbIe;

-110 CIOCO0Yy YCTaHOBKHU: CTallMOHApHBIe U TiepeHocHbie. [Ipu ycranoske Y311
BO BBOJHOM OJJIEKTPOLIUTKE OOECHEUMBAETCS 3allUTa BCEH 3JEKTPOCETH M BCEX
AIEKTPONPUOOPOB, MOAKIIOYEHHBIX K Hel. [lepenocHbie Y3II nmpuMeHstoTcs, Koraa
€ro yCTaHOBKA B IIIUTKE 3aTPyAHEHA WIM HEOOXOIUMO 00€CTICUUTh 0COOBIC HACTPONKH
0 HAMPSDKEHUIO CETH ISl KOHKPETHOTO 3JIEKTPOOOOPY0BaHUS.

B HacTosiee BpemMsi CyIIECTBYIOT YCTPOMCTBA 3aIUThI OT NEPEHAIPSKEHUS C
KOMOMHUPOBAHHOM 3alllUTOM, TaK Ha3bIBa€Mble BOJbT-aMIEPHBIE peJie, KOTOPhIE
KOHTPOJIUPYIOT KPOME HANPSIKEHUSI CETH, €UI€ U TOK B CETH, 3allullasi TEM CaMbIM
CeTh, KaK OT NEPEMaJ0B HAMNPSKEHUS, TaK U OT MEPErpy3KH, T.€. JOMOJIHUTEIBHO
BBITIONHSIET (DYHKIIMIO OTPAHUYUTEIS MOIITHOCTH.

Heo0xonumo 3HaTh, 4TO BOJIBT-aMIIEPHOE pelie He 00ECTeUnBAET 3aIUTY CETH
OT KOPOTKOTO 3aMbIKaHUSI W HE MOXET 3aMEHHTh COO0OH aBTOMATHYCCKUUN

BBIKJIFOYATCJIb.
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Baxunon xapakrepuctukon Y 311 sBisieTcsi HOMUHANIBHBINA TOK.

HomunanbHblil TOK — 3T0 TOK, KoTopbiid ¥Y3II cmocobHo mporyckarh yepes
ce0sl B TEUEHHE JJIUTENBHOTO BPEMEHHU COXPAHSIsl [IPU 3TOM CBOIO pabd0OTOCIOCOOHOCTb.
CranmapTHeiMH, HanboJiee pacpPOCTPAHCHHBIMU 3HAYCHUSIMU HOMHHAJIBLHOTO TOKA
V3II apasrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunanensiii Tok Y3II onpenensiercs mo cyMMapHOMY TOKY HArpy3Ku HIH
MOIIHOCTH BCEX 3JEKTPONPUOOPOB, MOAKIIOYAEMBIX B 3aIIUIAEMYIO CETh.

[TonmyunB paccumTaHHOE 3HAYCHHWE TOKa, BhIOMpaem VY3II ¢ Ommxaitmmm
OOJIBIINM CTaHIAPTHBIM 3HAYCHMEM HOMHHAJILHOTO TOKA.

Heob6xonumo yuuthiBaTh, uTo Y3II He 3ammMimaer 3JaeKTpoceTh OT TOKOB
HEeperpy3ku M TOKa KOPOTKOTO 3aMblKaHWs, mo3ToMy camo Y3II nomkHO OBITH
3aIMIIEHO OT HUX YCTAHOBJIEHHBIM IIOCJIEAOBATEIbHO C HUM aBTOMATHUYECKHUM
BbIKITItOUaTeneM. [loaromy HomMuHanbHbIA TOK Y311 HEOOXOIMMO NPUHUMATh UCXOJS
U3 HOMUHAJIBHOIO TOKa aBTOMAaTUYECKOrO BBIKItOUaresnsd. [Ipu 3TOM HOMHHAJIbHBIN
ToK Y311 nomxeH ObITh OOJIbIIE WU PABEH HOMUHAJIIBHOMY TOKY YCTaHOBJIEHHOI'O 710
HEro aBTOMaTUYECKOI'0 BBIKJIFOYATEIIS.

V3II MOryT UMETh HECKOJIBKO HACTPOEK:

- ycraHoBKa mopora cpabateiBanus Y3Il mo MakcuMaibHOMY 3HAYEHHUIO
Hanpspkenust (Umax) - ycTaHaBIMBAaeT MAaKCUMaJIbHO JIOMYCTUMOE 3HAYEHUE
HaIIpSDKEHUS.  DJIEKTPOCETH, IPEBBIIICHUE KOTOPOrO NPUBEAET K OTKIIOYEHHUIO
Harpy3Ku;

- ycTraHoBKka mnopora cpabOateiBaHus Y3II 1mo MHUHUMaIbHOMY 3HAYEHUIO
Hanpspkerust (Umin) - ycTaHaBIMBAaeT MHUHUMAJIbHO JIOMYCTUMOE 3HA4Y€HUE
HAIIPSKEHUST DJIEKTPOCETH, CHIDKCHUE HANpPSOKEHUsS HIKE JaHHOTO 3HAYEHUs
MPUBEAET K OTKIIFOYEHUIO HATPY3KH;

- YCTaHOBKa BPEMEHHU 3aJEP>KKM BKIIOUEHHS — BpeMs, depe3 koropoe Y3II,
IIOCJIE OTKJIKOYEHHUS HATPY3KH, IOBTOPHO €€ BKJIFOYUT IIPU BOCCTAHOBIICHUM 3HAYCHMUS
HAIpPSPKEHUsSI CETM B YCTAHOBJIEHHBIX Mpenenax. Bpems 3aiepKKu BKIIOYEHUS

AIEKTPONPUOOPOB BHIOMPAETCS B COOTBETCTBUU C PYKOBOJICTBOM I10 SKCIUTyaTaIlu.
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HATPY3KH.
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Brixmiogarens xoHTpOIA - 7 KBT 4411} N
MAKCHMAJILEHOTO HAIPAKEHHA. w contro :

Tpexpaspanaent
Brixmogarens xorTpona HHIHKATOP.

MHHHAMAJBHOIO HAIIPAXKEeHHA.

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

Perynarop sanepxrm

BpeMeHH aBTOMATHYEeCKOro 5 230!
BKJIIOYEeHHA IIOCJIe ABAPHH. 220

Perme'rop MAKCHMAaJIBHOIO
HanopAXeHHA OTKJIYeHHA.

Peryna'rop MHHHMAJIBHOI'O
HanopAXeHHA OTKJIIYeHHA.

Kraevyer mogkmogenna
HarpysKH

Pucynok 12. [Ipumep MapKUpOBKH YCTPOMCTBA 3aLTUTHI OT MEpEHAIpsiKEHUs (pere
HaIpPsHKEHUS)

KonudectBo 1 crmocoObl HACTPOWKHU MOTYT OBITh PA3JIMYHBI JUISI PA3HBIX THUIIOB
V3II. O6wuno, HacTpoiika Y3II ocyiiecTBiasieTcs € MOMOIIBI TOBOPOTHBIX
PEryJIMPOBOYHBIX PYUEK.

CpaBHEHME amMapaToB 3allUThl JJIEKTPUUECKOW CETH MO OTKJIHOYAIOLIEH
CIIOCOOHOCTH

PaccMoTpum pasHuily B paboTe M BO3MOXKHOCTAX OTKJIFOUEHHS Pa3IMYHBIX
arrapaTtoB 3allATHl JJICKTPUYECKUX Lened. B Hacrosiiee BpeMs, €CTb MHOTO
KOMOWHUPOBAHHBIX YCTPOWUCTB 3aIIUTHI AJEKTPUUECKUX CETEH, T.€. COBMEIIAIONIUX B
cebe HECKOJIBKO 3alUTHBIX (PYHKIIUM. 31€Ch MBI pACCMOTPUM HE KOMOUHHUPOBAHHBIC
amnmapathl 3alUThI, BHITIOIHSIONINE TOJIBKO OJIHY (QYHKIIUIO.

[IpyunHaMu TOXKApOB OT DJIEKTPOYCTAHOBOK MOTYT SIBJISITBCS: KOPOTKOE
3aMbIKaHHWE, TIeperpy3ka, TOKM yTE€UKH, JYroBble mpodoou  (MCKpeHHE),
HepeHaIpsKEHUE.

Jnsg  3amuThl  3JIEKTPUYECKUX CETEW, B HACTOAIICE BpEMsl, SBIISIIOTCS
oOs3aTenbHBIMU K TpuMeHeHnto AB u Y/IT. Otu anmapartsl 3apeKOMeHI0BaIH ce0s
KaKk HajexkHbie U I(PEKTUBHbIE CpEICTBA MPEIOTBPALCHUS TOXKAPOB OT

AIIEKTPOYCTAHOBOK.
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AB 3ammmiaer 3JEKTPUYECKYK) CE€Th OT TOKOB KOPOTKOIO 3aMbIKAHUS U
NEPErPy30K IIEKTPUUECKON CETH.

YAT 3ammmaer dSIEeKTPUYECKYK) CeThb OT II0KApOB B pPE3yJbTaTe
BO3HUKHOBEHUS TOKOB YTEUKH.

Crenyer OTMETUTh, YTO B HACTOSIIEE BPEMsI 3AIUTY OT MHOTHMX HETaTHBHBIX
(GakTOpoB, BBI3BIBAIONIMNX BO3FOPAHWE B JJIEKTPUUECKHX CETSIX, BMECTE C
npumenenneM AB u Y/T, oTyacTu pemaroT OpraHu3allMOHHBIMH MEpPONPUSATUIMH,
IIPOU3BOIMMBIMM Ha JTAIE NPOECKTUPOBAHMS ANEKTPUUECKUX CETEH, IIPU UX MOHTAXKE
U TIpH dKCIuTyaTanuu. Mcrnonb3yroTes Takue Mephl, Kak 3a3eMJIeHHe, yKiIaaKa Kadens
B KOpoOa, YBEIMYEHHE pACCTOSHUSA MEXAY NPOBOJHUKAMH, IPUMEHEHUE
CHEIUATBHBIX COCAUHUTEIBHBIX YCTPOUCTB (KJIEMMHBIX KOpOOOK u Ap.) u T.a. Jus
3aIUTBl OT MEPETPY30K MPOU3BOIAT MPABUIIBHBIA pPacyeT JJEKTPUYECKUX CETEU U
Harpys3kKH.

Opnnako AB n YIT u3zHayanbHO He ObLIM MpeIHAa3HAUYEHBI JUIsl paclio3HaBaHHsI
VCKPEHUS U OTKJIIOYEHHUs LIENU B CIy4ae ero nossiieHus. VIckpenue He pacno3Haercs
AB nmu YT, nockonbKy MpU UCKPEHUU HE MPOUCXOAUT HU YBEIUYEHUE CPEIHErO
3HAQ4YEHUS TOKA B IIENU, HU €r0 yTeyKa Ha 3€MIIIO.

[Ipy mocimenoBaTENbHOM HMCKPEHMHM IIOJIHOE CONPOTHMBIIEHUE  «ILIOXOI'O
KOHTaKTa» YMEHBIIAET TOK Harpy3Ku U JEPKUT 3TOT TOK HUKE NOPOra OTKIIFOUEHUS
AB. CoOTBETCTBEHHO, 3TH CPEJICTBA 3AIIUTHl OT HEraTUBHOI'O JEUCTBUSI BBICOKOIO
3HaueHUs TOKa He cpalarbiBaioT. [lpu mapaiienbHOM HCKpeHuH Mexnay (a3oil u
HEWTPAJbHBIM NIPOBOJOM TOK OrPAaHWYEH TIIOJHBIM CONPOTHBIEHUEM LENU U
cpabarbiBanne AB u YT 3aBUCHUT OT CTEIEHH UCKPEHUS, OJTHAKO B MOJTHOU Mepe He
rapaHTUpYeTCs.

COOTBETCTBEHHO, pEIICHUE 3a/1a4ydl Paclo3HaBaHUs MCKPEHHUS U oOecreueHus
3aIIUTHI OT IO’KAPOB, BEI3BAHHBIX UCKPEHUEM, JTOJIKHO 00€CIIeYUBATHCSI HOBBIM THUIIOM
YCTPOMCTB, (PYHKIHOHAIBHO U TEXHUYECKH OPHUEHTHPOBAHHBIMU HAa TaKyl 3ajady.
Takum yctporictBoMm siBasiercs Y 3/111.

V3AII 3amumaer 3JIEKTPUYECKYIO CETh OT I0XKapOOINAaCHOrO IPOSBICHUS
JIyTOBOT'0 MPO0O0s (MCKPEHHMS ).

Eme onHum (akTopoMm, KOTOpbIMH MOXET TMPUBECTH K TOXKapy OT
AJIIEKTPOYCTAHOBOK, SIBIISIFOTCA KOJIEOAHMs HANpPSKEHUS DJIEKTPUYECKOW CETH.
[IprueM, OrmacHOCTh MOXKET HECTH KaK MOBBIIICHHOE HAIPSKEHUE, TAK U MOHWKEHHE

HaIps’KCHUA.
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AB, YT, Y3/II He 3amMIIar0T 3JIEKTPUUECKYIO CETh OT OMACHBIX KOJICOaHUI

HaNpsDKEHUS CeTH. DTy 3a/1auy BoinonHseT Y 311.

V311 3amumniaer 3JeKTPUYECKYI0 CEThb OT KOJeOaHW HampsHKEHHs, KOTOpBIE

MOTYT MPUBECTH K BBIXOAY U3 CTPOS JIEKTPONPUOOPOB M UX BO3TOPAHHUIO.

(I)yHKIII/IOHaJIbeIe BO3MOKHOCTH anmapaToB 3alIUTbI J3JCKTPHUHYCCKHUX

ceTen.

Tabmauma 6

cI)yHI(I_[I/IOHEL]'II:»HI:oIe BO3MOKHOCTH aIlIIapaToB 3alIUThI JICKTPUICCKUX ceTen

ArmapaT 3allUThI

Yerpoiicrso YcrpoiicTBo
ABapuiiHblii . | YcrpoiicTBO 3alIMTHI | 3alIUTHI OT p
CIRHM ABTOMATHYeCKHUH 3alMTHI OT
p nu¢pdepeHInaILHOro AyroBoro
BBIK/II0YaTe b (AB) NnepeHanpsKeHnus
Toka (Y/T) npooos (V3II)
(Y341)
He
Kopotkoe ObecneunBaer He o6ecneunBaet He o6ecneunBaet
3aMbIKaHHE 3aIMT 3aIUT obecneumBacT 3aIUT
y Y 3aIUTy y
He
ObecneunBaer He o6ecneunBaet He o6ecneunBaet
[Teperpyska U — o0ecreynBaeT —
Ty Y 3aIIUTy Y
He
He o6ecneunBaer OobecneunBaer He obecneunBaet
VYTeuka Toka samT I o0ecreynBaeT samT
Y y 3aIIUTy y
Jyrosoi
po0oii He oGecnieunBaet He oGecneunBaer OoecneunBae | He oOecneunBaet
MoCJIeI0BaTeNbH 3aluTy 3aIUTy T 3aUTY 3aIUTyY
bIU
He B nosHOM Mepe
oOecrieuynBaeT
OBOM 3aL1UTY.
Hyr " HUTLY He o6ecneunBaer O6ecneunBae | He oGecneunBaer
npoOoi MoskeTt cpaboTaTth
. 3aLUTY T 3alIUTY 3aIUTy
napaieIbHbIH CJIMIIIKOM TIO3JTHO
(ipu orpaHUYEHHOM
toke K3)
He B nosiHOM Mepe N
He B nosiHo# Mepe
obecreynBaeT
JyroBoi 3amuTy. MoxxeT obecreunBaet
yrono! Y 3aIlHUTY. ObecneunBae | He oGecneunBaer
npoboit cpaboTaTh CIAUIIKOM
Moxet He cpaboTaTtb T 3aIUTY 3aIUTy
Ha 3eMJII0 no3aHo (pu
(Tpu UMITYIECHOM
OTPaHUYEHHOM TOKE
XapaKTepe UCKPEHNUs)
K3)
He
[lepenanasb He oGecnieyuBaer He oGecrieunBaer Oo0ecneunBaer
oOecrieuynBacT
HaANPSDKECHUS 3aIIUTY 3aIIUTy 3aIUTY

3aIIUTY
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W3 tabnumel 6 BUAHO, 9TO HU OAWH W3 aNlapaToB 3allAThl HE 3alHUINACT
AIEKTPUUECKYIO CETh OT BCEX BO3MOMKHBIX aBapUIHBIX pPeKUMOB. s oOecrieueHus
MaKCUMAJIbHOW 3alllUThl DJIEKTPUUYECKOM CETH 1IeJIECO00pa3HO HCIOJIb30BATh
anmaparbl  3alluThl, paboTarolmue Ha OOHapyXEHHWE pa3HbIX NPU3HAKOB
HEHUCIIPABHOCTH IEKTPUUECKOU CETH.

[Tpumenenune Y3/II1 u Y3II He oTMeHsIeT HEOOXOIUMOCTH UCITONb30BaHusI AB
u YT.

Takum 00pa3om, eciau pacCMOTPETh BapUAHT WCIOIL30BAHHS BCEX BHUIOB
3aIIUTHI AJIEKTPUUYECKON CETH OTIEIbHBIMU YCTPONUCTBAMU (BBIMOIHSIIOMIUMU TOJIBKO
0JIHY (YHKIIUIO), TO HEOOXOAUMO YCTAaHOBUTH YETHIPE pa3HBIX alllaparta 3aiuTel: AB,
YAT, Y3OIL, V3II.

B Hacrosiee Bpemsi pacipocTpaHeHbl KOMOMHUPOBAHHBIE anmapaThl 3alUThI,
KOTOpble OOBEIMHSIOT B OJHOM KOpPIYCE€ HECKOJIbKO ycTpoicTB. Hampumep,
muddepeHmaibHble aBTOMAThI, KOTOPble O0BEANHSIOT (QYHKIIMH aBTOMAaTUYECKOIO
BBIKJIIOUATEIISI M YCTPOMCTBA 3aiuThl 1uddepeHunanbHoro Toka. KoMOMHUpOBaHHbBIE
YCTPOWCTBA MO3BOJISIFOT ONTUMHU3UPOBATh U YIPOCTUTh MPOECKTUPOBAHUE U MOHTAXK

QJICKTPUICCKHX HIUTKOB.

TepmounankaTopsbl

OpHoti w3  Hambonee  PachpOCTPAaHEHHBIX  MPUYMH  TOXKApOB  OT
AJIEKTPOYCTAHOBOK ~ SIBJIIETCA IEPErpeB KOHTAKTHBIX COECIWHEHUW M JIPYrux
aneMeHTOB. [lokapoonacHble  peXUMbl  BO3HHMKAIOT — BCIEACTBUE  OOJBIIOTO
IIEPEXOTHOIO COIIPOTUBIICHHUS, 4 TAKXKE IIEPErPY30K.

TepMOMHANKATOPHBIE MaTepHalbl NPENHA3HAYEHBl I BHU3YAIbHOTO WIH
¢dororpapuueckoro KOHTPOJISI M HU3MEPEHHUs TeMIeEeparypbl, T.€. pe3yJIbTaThl
MU3MEPEHUIN MOKHO ITPEACTABUTH B BU3YaJIU3UPOBAHHOM BUJIE.

[Ipy  1moCTMKEHWHM MAKCHMaJIbHOM TEMIIEpaTypbl TEPMOWHIUKATOPHBIN
MaTepual pacIulaBisieTcss 1 HEOOpaTUMO MEHSIET CBOU LIBET.

TepMOUHIUKATOPBI MOXXHO HCIIOJIB30BaTh Kak JIOKa3aTelbCTBO  (hakTa
JNOCTHKEHUSI ONPENEICHHOM MAaKCHMaJbHOM TEMIEparypsl, T.K. PE3yJIbTaThl
U3MEPEHUS ABIIAIOTCS HEOOPATUMBIMHU.

Meron w3MmepeHus TemIeparypel € I[IOMOMIBIO  TEPMOMHAUKATOPHBIX

MAaTCpHUAJIOB OTINYACTCA HpOCTOTOﬁ, O9KOHOMHNYHOCTEIO, MaJioun TPYAOCMKOCTBIO,



57

BO3MOXKHOCTBIO OMNEPATUBHOI'O TMOJYUYECHHS] JIOCTATOYHO MOJTHON HHGOpMalUU O
TEIUIOBOM PEXKHUME DJIEMEHTOB AJIEKTPOOOOPYI0BAHUS.

TepMOUHAUKATOPHI HMMEIOT HECKOJIBKO HCIOJHEHUN: TEPMOUHIUKATOPHBIC
HAKJIEMKU U TEPMOWHIUKATOPHbIE KPACKH.

KoHTpacTHOCTh IIBETOBOI'O Tepexojia o0ecIlieurBaeT JIErKoe paclio3HaBaHUE
aBapUIHOTO MEPErpeBa.

TepMoMHANKATOPHI COXPAHSIOT CBOM IIBET U MAPKUPOBKY Ha MPOTSIAKEHUH BCETO
CpOKa CITy>KOBI.

TepMOUHIUKATOPHBIE HAKJIEHKM TMPENCTaBIAIOT COOOW MOJUIOKKY Ha
CaMOKJIESIIIICHCS OCHOBE C HAHECEHHBIM TEPMOUHJIUKATOPHBIM TMOKPBITHEM.
MartepuasioM MojI0KKHA MOTYT OBITh Oymara, (honbra wim nojJuMepHas TuieHka. s
MpPEJOXPAHCHUS] TEPMOUHIUKATOPHOIO TOKPBITHSL OT BHENIHUX BO3JCHCTBUIA
MMOBEPXHOCTh M3AENUS MOKPHIBAOT 3alIUTHON MIEHKOM.

[Ipyn nocTwkeHUM 3aJaHHOW TeMIlepaTypbl HHIUKATOP HEOOpaTUMO MEHSET
CBOM IIBET.

TepMOUHIUKATOPHBIE HAKICHKH MOTYT OBITh PA3JIMYHOTO pa3Mepa u Gopmbl, B
3aBUCUMOCTH OT 3aJlayd HUMETh pPa3HbId MOpPOr cpaldaThiBaHUS, WUMETh HECKOJIbKO
TEPMOYYBCTBUTEIBHBIX METOK C Pa3HBIM MPEIETIOM cpadaThIBaHUSI.

TepMouHAUKATOPHBIE HAKIECHKH MOTYT OBITh OJHOMIO3UIIMOHHBIMH, T.€. UMEIOT
OJIHY HHAWKAIIMOHHYI0 METKY W MHOTOINO3UIIMOHHBIMU — HUMEIOIINE HECKOJIbKO

HHAWKAIIXMOHHBIX MCTOK, HACTPOCHHLBIX HAa PA3HBIC TCMIICPATYPHI.
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Pucynok 13. [Ipumepsl TEpMOUHIUKATOPHBIX HAKIIEEK PA3TMIHBIX
MIPOU3BOAUTEIIEH
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[IpumeHeHnEe OOHOMO3UIMOHHBIX TEPMOMHIUKATOPHBIX HAKJIEEK IO3BOJISET
KOHTPOJIUPOBATh MAKCUMAJILHYIO TEMIIEPATypy Ha dJIEMEHTE AJIEKTPOOOOPYI0BAHUS.

[IpumMeHeHrnEe MHOTOMO3UIIMOHHBIX TEPMOWHIUKATOPHBIX HAKIIEEK IO3BOJSET
ONIPELEIIATh TEMIIEpaTypy DJIEMEHTA AIEKTPOOOOPYIOBAHUS KakK
cpenHeapudMeTHUIECKOe MEXAY MOocaeqHed METKOM, U3MEHUBIIIEH 1[BET, U TIEPBON —
HE U3MEHUBILIEH.

TepMOMHIUKATOPHBIE KPACKHU, B OTJIMYME OT TEPMOMHIUKATOPHBIX HAKIIECEK,
MOXHO HAHECTM HA TOBEPXHOCTHM WIIM BJIEMEHTHI  3JIEKTPOOOOpYIOBaAHUS,
HEJIOCTYIIHbIE JUIl YCTAHOBKM TEPMOMHIAMKATOPHBIX HAKIIEEK, HAIpUMEp, IIpU
CJI0’)KHOM KOH(UTYpallMU WIK OrPAHUYEHHOM MPOCTPAHCTBE BHYTPHU AIEKTPUUECKUX
U TKOB. Kpacku MOXKHO HAHECTH HA TOBEPXHOCTh KOHTPOIUPYEMOTO dIIeMeHTa OoJiee

TOHKHM CJIOEM, B PE3YJIbTATC YCr0 BO3PACTACT CKOPOCTH Cpa6aTBIBaHI/I$I.

Pucynok 14. [Ipumep ucnoaHeHUs: TEPMOUHIUKATOPHBIX KPACOK

TepMOMHUAMKATOPBl TMPUMEHSIOTCS I  KOHTPOJS TEIUIOBOIO peXHuma
AJIEMEHTOB AJIEKTPOYCTAHOBOK.

TepMOUHAUKATOPEI TMPUMEHSIIOTCS Uil OOHApY>KEHHsI W PErucTpaluu
MEPErPEBOB AJIEMEHTOB AJIEKTPOOOOPYIOBAHUS WU DJIEKTPONPOBOJAKH, B TEPBYIO
ouepe/b, BOJIM3U JEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COCIMHEHUM.

TepmounaUKaTOPHI HE TPEOYIOT CIIEUATIBHOTO TEXHUYECKOT'0 00CTY)KMBAHHUS.
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3amure  TOJIEXAaT  BJIEMEHThl  3JIEKTPOOOOpYIOBaHUS, JUIsl  KOTOPBIX
HOPMAaTHUBHO-TEXHUYECKUMHU JOKYMEHTAMH YCTAHOBJIEHBI HAMOOJBIINUE JOMYyCTUMbBIC
TeMIIepaTypbl HArPEBa, a TAKXKE AIEMEHTBI JIEKTPOOOOPYAOBAHUS, IEPETPEB KOTOPHIX
MOJKET IMPUBECTU K aBapuU WJIM BO3TOPAHUIO (HE3aBUCUMO OT HAJIWYMS TpeOOBaHUMU
HOPMATHUBHBIX TOKYMEHTOB).

TepMOMHIUKATOPHI ~ HAHOCAT  HAa  JJIEMEHTHl  3JEKTPOOOOPYHAOBAHMUA,

moaJICKallnue KOHTPOJIIO TCIIJIOBOI'O COCTOAHUA.

Pucynok 15. [Ipumep ncnoiab30BaHus TEPMOUHIUKATOPHBIX HAKIIEEK JJIs KOHTPOJIS
TEeMIIEPaTypPbl KOHTAKTHBIX COCIMHEHUN

[Topor cpabaTbiBaHusl TEPMOMHANKATOPOB BBIOMPAETCS UCXO/s U3 TPEOOBAHMIA
HOPMAaTHBHO  TEXHHYECKOW  JIOKYMEHTAalUMW Ui  KOHKPETHOIO  JJIEMEHTA
ANEKTPOOOOPYIOBAaHUSA, TEXHHMUYECKUX XApaKTEPUCTUK U  PEKUMOB  PabOTHI
3IEKTPOOOOPYTOBAHUS.

Tak kKak TEPMOMHIMKATOPHI HE SIBISIOTCA BOCCTAHABIMBAEMBIMM H3JEIUSIMH,
[IOCJIE PEruCTpaluyd HMHU IMeperpeBa cpaboTaBUIME TEPMOMHAMKATOPHI MOIJIEXKAT
3aMEHE Ha HOBBIE.

Heo0xonuMo KOHTPOIMPOBATh CPOK MCIOJIb30BAaHUS TEPMOUHAMKATOPOB. [Ipn
UCTEUEHUN CPOKa MCIIONb30BaHMs, TEPMOMHIUKATOPbl HEOOXOJUMO 3aMEHUTh Ha
HoBbI€e. [locie 3aMeHBbl clienaTh OTMETKY B JKypHalle.

TepMOUHIMKATOPBI SABJISIFOTCS HEBOCCTaHABINBAEMbIMU U

HEPEMOHTONPUTOAHBIMU  H3AenusiMU  (mokpbiTusiMu).  [lpu  cpabarbiBaHuuU
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TEPMOMHIUKATOPA, €ro CIEAYeT YAAIUTh U 3aMEHUTh HA HOBOE U3/enue (TIOKPBITHUE).
OxpalrBaHue TEPMOMHANKATOPHBIX METOK B pe3yJIbTaTe BO3ACHCTBUS TEMIIEpaTyphl

HEoOpaTUMo.

TepmocucreMbl

TepmocucTeMbl TTpeIHa3HAYEHBI [T PAHHET0 aBTOMATHYECKOT0 OOHAPYKECHHUS
NO’KAPOONACHBIX CHUTYallMil, BO3HHUKAIOIIMX BCIEICTBUE MEPETPEBA DAJIEMEHTOB
AIIEKTPOYCTAaHOBOK: KOHTAKTHBIX COCAMHEHUH, POBOAOB, Kabernel (B T.4. KOHIIEBOU
apMatypbl) M IIUH, 3JIEKTPUUECKUX almaparoB, BBOIHBIX paclpeAeuTeIbHbIX
mKadoB, HIUTOB C 3JIEKTPOOOOPYAOBAHUEM, HHOIO 3JIEKTPOOOOPYAOBAHMUS M HX
AJIEMEHTOB, T/I€ BO3MOXKHO TPEBBIIIIEHNE TEMIIEPATYPbl 00OPYI0BaHMS B HEIITATHOM
pexXumMe paboThl WM MPU MOSBIECHUU AeeKTa.

CucTeMbl OCYIIECTBIIIIOT HENPEPBIBHBIA KOHTPOJIb TEMIIEpAaTypbl HarpeBa ¢
CUTHAJIM3AIMEN O MPEBBIICHUN YCTAHOBJICHHBIX MOPOTrOB U Nepenayeit nHpopMaluu
Ha MYJIbT LEHTPATU30BAHHOI O HAOIIOICHHUS], IJI€ OCYIIECTBIISIETCS IPUEM TPEBOMKHBIX
M3BEIICHUN 00 OOHApYKEHHBIX MEpEerpeBax C JAaT4YUKOB, OTOOpaKeHUE (MHIUKALIMS)
COCTOSIHUSA U pErucTpanusi COObITUH.

TepMocucremMaMu MOTYT OBITH 00OPYAOBaHBI AJIEKTPOYCTAaHOBKH, AJI1 KOTOPBIX
HOPMATHUBHBIMU JIOKYMEHTAMHU YCTAHOBJIEHBI HAMOOIbINIAS AOMYCTUMAs TEMIIEpaTypa
HarpeBa, a TaKKe 3JEMEHTHI JIEKTPOOOOPYIOBAHUS U JIEKTPOIPOBOJKHU, IEPETPEB

KOTOPBIX MOZKCT IIPUBCCTHU K aBApHUHU WUJIHM BO3TOPAHHUIO.

Pucynoxk 16. [Ipumep cucTeMbl, COCTOAIIEH U3 TEPMOAKTUBUPYEMON
ra30BBIICIAIONICH HAKIIEUKU U CIIELIMAIIM3UPOBAHHOIO I'a30BOT0 JaTYUKa
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B kadecTBe ycTpoWCTB OOHAPYKEHUS TPEBBIIICHUS TEMIIEPATypPhl B Pa3HBIX
crcTeMax MOTYT BBICTYIATh pa3jIMyHble NaTYUKUA. Hanmpumep, TepMOaKTHBHPYEMbIC
ra30BBIICIIAIONING HAKJICWKH, TPH HArpeBaHUM KOTOPBIX JIO0 OMNpEICICHHON
TEMIIEPATyPhl BBIICISICTCS CUTHAIBHBIN Ta3, YJIaBIMBaeMbIi CTICIIHATU3UPOBAHHBIM
ra30BbIM JaTYUKOM, MEPEIAIONIUM CHTHANI O MEePErpeBe Ha KOHTPOJIBbHO-TTPHEMHOE
YCTPOMCTBO; OCCKOHTAaKTHhIC HWH(paKpacHbIC ATUYNUKH, TATINKH TEMIICPATYPHI,
yCTAHABJIMBAEMbIC  HEMOCPEJACTBCHHO  HAa  KOHTPOJHUPYEMBIH  DJIEMCHT
IIEKTPOOOOPYTOBAHUA.

i o I . .
“ o CNEUMANTU3NPOBAHHbBIN KOHTPOJIbHO-NPUEMHOE
% FA30BbIN JATHUK YCTPOUCTBO

1. O6epHuTe HaKNEenKn BOKPYr KOHTAKTOB &=
1 YCTaHOBWTE ra3oBbiI AaTUMK

70°C 100°C
3. BaBapwiHOM cuTyaumu Haknenka sbigenaet

2. Tlpu HarpeBaHUM NHAVKATOPHbIE CUrHaNbHbIN a3, KOTOPbIN GrKCMpyeTca

MEeTKWN Heo6pammo N3MEHAKT uBeT AaTynKom
Iar 1 IIar 2 Illar 3
I"azorenepupyromnue [Ipu narpeBanuu Boimie S0 — B aBapuiiHOM cuTyaluu, Korjaa
Hakjeliku, pasmemieHHble Ha 90°C MHAMKATOpHBIE METKH TeMIlepaTypa ITOAHUMAETCS
CHUJIOBBIX KOHTaKTaX, a TakKK€ HEOOpaTUMO MEHSIIOT CBOM  BBIIIIC 100°C, HaKJIeHKa
CMOHTHPOBAHHBIN ra3oBEIM I[BETA BBICIISICT  CHUTHAJIBHBIA  Tas3,
JIaTYUK B JIEKTPOLIATKE KOTOPBIH (PUKCHPYETCS Ta30BBIM

naTyukoM. Jlatuymk mepepaer
CUTHaJI TPEeBOTM M / WIHU
OTKJIKOYAET TUTaHUE

Pucynox 17. [TomaroBas cxema paO0ThI CHCTEMBI HEMPEPHIBHOTO KOHTPOJIS
TEMIIEpATypPbl HA OCHOBE TEPMOAKTUBUPYEMOU T'a30BBIICIISIOIICH HAKICUKA
Y CIIEIMAJIM3UPOBAHHOIO ra30BOr0 JaTYMKa

Kpome Toro, TepMocucTeMbl MOXKHO UCIIOIb30BaTh KaK CUCTEMbl MOHUTOPUHTA
MIO’KapHON OMNACHOCTH JJIEKTPOYCTAHOBOK, 3a CYET PAHHEr0 OOHApYKEHHS TOYEK

YpC3MCPHOI0 Harpesa, 3aa0JIro JO Haydallia TepMH‘IeCKOﬁ ACCTPYKIUKU H3O0JLIOUKU B

MCCTaxX YCTaAHOBKHU AATUYUKOB.
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Pucynok 18. [Ipumep cuctemMbl MHOTOKaHATLHOTO OECKOHTAKTHOTO
TEMIIEPaTypHOT0 KOHTPOJIS HA OCHOBE OECKOHTAKTHBIX MUPOMETPUYECKUX
JTATYUKOB

Cromxg ¢ cueTemon

Pucynok 19. [Ipumep UHTENIEKTYaAIbHONW CUCTEMBI KOHTPOJISI TEMIIEPATYPhI
BBICOKOBOJIbTHBIX KaOEIbHBIX TUHUN HA OCHOBE PaCIpeeI€HHOTO
JaTYUKaA TEMIIEPATYPhI

TenJIOBU3MOHHAA JUATHOCTHKA

B ocHOBe TEIJIOBM3MOHHOM JHMArHOCTHKH JICKUT TEIJIOBOM  METOJ
HEpas3pyllalomero KOHTPOJsSA, T.€. TEIUIOBU3HOHHBIE OOCIEIOBaHUS C IIEJIBIO
BBISIBJICHUSI TI0APOOIMACHBIX YYACTKOB M Y3JIOB B JJIEKTPOOOOPYTOBAHUU U

AJEKTPOITPOBOJIKE.



63

B kauecTtBe TEXHHUYECKOI'O cpeacrea TCIUIOBU3UOHHOMU JAUArHOCTHUKHU
IMPUMCHACTCA TCILJIOBU30D. TGHJIOBI/I?)OP — 3TO OI'[TPIKO-&HCKTPOHHBIﬁ PISMGpHTCJILHBIﬁ

puodop, paboTaroMIMii B THPPAKPACHOM 00JIACTH 3JIEKTPOMArHUTHOI'O CIIEKTPA.

Pucynok 20. [Ipumep npoBeaeHUs TEIIOBU3MOHHOTO KOHTPOJIS 3JIeKTpoliKada

Kpatko ™Meron TEMIOBU3MOHHOW JMarHOCTUKU TIOKAPHON OE€30MacHOCTH
AKCILTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAHMS MOKHO OIUCATH CIEAYIOUIUM O00pa3oM.
Kaxnprii 00beKT uMeeT TeMIeparypy, MpUdeM B pa3HbIX TOYKax OHa pasHas. Kak
IPaBUJIO, OTKJIOHEHUE TEMIEPATypbl B Ty WIH HUHYK) CTOPOHY CBUIETEIBCTBYET O
KaKO-TO HEOJHOPOAHOCTH, JiehekTe. TernnoBu30p Kak BUIEOKaMepa OXBATHIBAET BCIO
MaHopaMy OOBEKTa, BHIBOAUT Ha JKpaH M (DUKCUPYET B MAMATH BECh CIEKTP €ro
TeMIeparyp, npeoopasyss B TepMOTrpaMMmy, T.€. KapTHHKY TeMIepaTyp, KoTopas
HAlTOMUHAET HEeratTuB I1BETHOM (Qororpaduu, rAe KaXIbld OTTEHOK I[BETA
COOTBETCTBYET ONPEACIICHHON TeEMIIEpaType.

HeocriopumbiMu ~ mpeuMyllieCTBAaMU  TEIUIOBU3UOHHOTO  OOCIEAOBaHUS
ABJISIIOTCSI: OOBEKTUBHOCTH M TOYHOCTH IOJYYae€MbIX JaHHBIX, O€30MacHOCTh
(mpumeHsieTcs OECKOHTaKTHBIN METON), HEe  TpeOyercs OTKJIFOUEHHUE
AJNIEKTPOOOOPY/IOBaHUA M TOATOTOBKM pabouero wmecta. I[lpm sTom meTon
BBICOKOITPOM3BOAUTEIECH, K TOMY € OH JA€T BO3MOXXHOCTh TPAKTUYECKU MTHOBEHHO,
«C TIEPBOTO B3TJISIAA», YKA3aTh MECTO JAe(eKTa, IPEeIBAPUTEIHHO ONMPEACIUTh CTEIICHb
nedexktHocTd. Kpome 3TOro MeToj OTIMYaeTcsi MPOCTOTOM JTOKYMEHTHPOBAHUS

ne(eKTOB U BO3MOKHOCTBIO OIpeeseHns 1e(heKTOB Ha paHHel craauu pa3Butus. OH
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IIO3BOJIACT C I[OCTaTOqHOﬁ CTCIICHBIO TOYHOCTH IOUArHOCTUPOBATHL COCTOAHHC HC
TOJIBKO OTKPBITBIX 3JICMCHTOB 3JICKTpOO60py,Z[OBaHI/I5[, TaKMX KadK KOHTAaKTHBIC
COCAMHCHUS B 3JICKTPUICCKUX NIMTKAX U BBOAHBIX IIUTAX, HO 1 COCTOAHNC PO3CTOK U
BBIKJIIO‘-IEITCJ'ICI\/JI, KOTOPBIC 3aKPbLITEI KOPIITYCaMH, a TAKIKC JJICKTPHUYCCKHUX ITPOBOAOK,

BBITNTOJIHCHHBIX PAa3JIMYHBIMU CII0cO0aMH.

Ms 38.57
;36.7
P ;34.8
;33.1
?—31.3
;294
;27.6
;—25,3
;23.9
;22.1

X :20.28

Pucynok 21. [Ipumep TepMmorpaMMbl KOHTAKTHBIX COSAMHEHUH C TeMIIEpaTypHOU
LIKAJION

CyThb TEIJIOBU3UOHHOM JMArHOCTUKH 3aKJIIOYaeTcss B  OECKOHTAKTHOM
perucTpauu TEeMIIEPAaTypHOTO TMOJsl Ha MOBEPXHOCTH OOBEKTAa H3MEPUTEIHHOMN
anmnapaTypou, MOCTPOCHHHM U aHaJIu3€ TEPMOTrpaMM C HUCIoiab3oBaHueM OBM mis
oOHapy>keHUs U KiaccupuKalu AepeKToB U NMpuHATUA petneHus. Hanuune nedexra
IIPU TaKOM JIUaTHOCTUKE XapaKTEPU3yeTCs] aHOMAJIbHBIM MOBBIIIIEHUEM TEMIIEPATYPhI
B JIe(heKTHOW 30HE M0 CPABHEHHIO C UCTIPABHBIMU O0JIACTSIMH.

VYcnoBus W TOPSIIOK  TPOBEAEHUS  TETUIOBU3UOHHOW  JIUArHOCTUKHU
AKCIUTYaTUPYEMOTO  DJIEKTPOOOOPYIOBAHUSI KHIIBIX U OOIIECTBEHHBIX 3JIaHHMA
YCTAaHABJIMBAIOT METOAMYECKHE pekoMeHjauuu [6]. OHuM HampaBieHbl Ha
MpoPHIaKTUKY TOXApPHOW OE€30MaCHOCTH  BJEKTPOOOOPYAOBAHUS  KWIBIX H
OOIIECTBEHHBIX 3/IaHUNA W TIO3BOJISIIOT KOHTPOJHMPOBATH W OLIEHUBATh COCTOSIHUE
MO’KAPHOM OMACHOCTH AJIEMEHTOB 3JIEKTPOOOOPYAOBaHUS, KOTOPbIE paHEEe HE MOIJIU
OBITH 00CJIEI0BAaHbI, TAKMX KaK: PO3ETKU, BHIKIIOYATENIN U SJEKTPUUECKUE TPOBOIKU
BBITIOJTHEHHBIX Pa3JIMYHBIMU CIIOCO0AMHU, YTO SIBJISIETCS aKTyaJlbHbIM MOMEHTOM B

obJyactu oOecrieueHus MoKapHOH OS30IMaCHOCTH JKHIIBIX M OOIIECTBEHHBIX 3aHUM.
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[T=277°C]

Pucynok 22. [Ipumep oOHapyXeHHS TOXKapOOMAaCHOTO pa3orpeBa O0ITOBOTO
KOHTAKTHOT'O COEJITMHEHUS

C noMOuIbl0 TEMIOBU3MOHHOW JIMAarHOCTHKU BBISIBISIIOTCS KOHKPETHBIE
neQeKTHble MecTa, IJIe€ 3a4acTyl0 JOCTaTOYHO 3aTSHYThb, 3aYUCTUTh, 3aMEHMTH
00JITOBOE COETMHEHHE WU TIepEPACTIPENCIIUTDh HATPY3KY U 1ePeKT OyaeT ycTpaHeH.

Jlommyckaercst HICHOAB30BATh IPYTU€ METOAMKHU TEIIOBU3MOHHOM TMAarHOCTHKM,
ecii 00JIaCTh WX MPUMEHEHHUs COOTBETCTBYET 00JIaCTU NMPUMEHEHMS] HACTOSIIMX
METOIMYECKUX PEKOMEHIAIUH.

B kadecTBe KpHUTEpUEB OLCHKM TMOXKapHOW O€30MacHOCTU 3JIEKTPUUECKHUX
U3IETUNA  MOXKET OBITh NPHUHATO 3HAYEHHE TEMIEepaTrypbl WIM TPEBBIILIECHUS
TEMIIEpaTyphl, YCTAHOBJIEHHOE B CTaHAApTax Ha KOHKpeTHoe m3nenue. Kpome Toro
KPUTEPUH OIICHKU TIOKapHOM OMacHOCTH TpHU TEIUIOBU3MOHHOM JUArHOCTUKE
NPUBECHBI B METOJIUYECKAX PEKOMEHIausX [6].

JlnarHocTuka 3JI€eKTpOOOOPYIOBaHUS TEIUIOBBIM METOJOM HEPa3pyIIAIOIIEro
KOHTPOJIS (TEMIOBU3MOHHAS TUarHOCTUKA) JOKHA MPOBOAUTHCS OpUrajon He MeHee
2 yenoBeK. Bce unenbl Opurajpl JOKHBL OBITH aTTECTOBAHbI MO TEIJIOBOMY METOIY
HepaspymarIiero KOHTposs. XoTs Obl OAUH paOOTHUK JOJDKEH OBITh aTTECTOBAH HE
Hmke, yeM 1o Il kBanupukannoHHOMY YPOBHIO MO TEIJIOBOMY KOHTPOJIO B CHCTEME
Pocrexnanzopa.

Jns  npoBeneHUs TEIUIOBU3MOHHOW JUArHOCTUKM MOTYT IPUBIIEKATHCS
CTOPOHHHE OPTaHU3ALINH, AKKPEIUTOBAHHBIE B YCTAHOBJIEHHOM MOPSIIKE HA TEIIIOBOM

METOJl Hepa3pyLIaroIero KOHTPOIS.
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POCCHI:{CII(’IOC%‘E <II:E,IIEPO ALTAH OpraHbl HCTIOTHHTEILHOH
T10 JEJIAM I'PAXKJAHCKOM OBOPOHBI, B/IaCTH CYyOBEKTOB

YPE3BLIUYAWHBIM CUTYALIMSM Poccuiicko#i Pegepauun

¥ JIMKBUJIALIMM NIOC/IEICTBHH
CTUXMIAHBIX BE[CTBUN
(MYC POCCHH)

3amecTaTens MEEHCTpa — r/IaBHLEIH
roCyAapCTReHHLIH HHCIIEKTOP
Poccaiickoii Pegepaan
N0 MOXKapHOMY HaJA30pPy

Tearpanssmsi npoesa, 3, Mocksa 109012
Ten. 8(495)983-79-01; daxc 8(495)624-19-46

07.04.2022 N. 43-2004-19
Ha Ne

O HanpaeneHHH MEeTOgHUECKHX
PeKOMeHAalHH

B yensx peanusaniy NoOHOMOUMI OPraHOB HCTO/IHMTE/ILHOH B/IACTH CYyOBEKTOB
Poccutickoi Pepgepaium, onpejgeneHHbIXx cTathed 18 PegepansHOro 3akoHa
oT 21 gexabps 1994 r. Ne 69-®3 «O nokapHoH 6e30MacHOCTH» B YaCTH OPraHH3alHH
obyueHHs Hace/leHHMA MepaM TMOKapHOH 0e30MacHOCTH, a TaKkKe HWHMOPMHPOBaHHA
Hace/leHHA O Mepax MNOKapHOH 0e30MacHOCTH, HaNpaBIfAlTCA AIA MPaKTHYeCKOro
HCTIOAb30BaHHA MeTogHKa OLIeHKH MOoKapHOH 6e30MacHOCTH JKHJIOro AoMa (KBapTHPHI)
u MeTogHuecKkHe peKOMEHJAlMH [0 OpraHM3alMH NPOQHIAKTHKHM [0XKapoB
OT 3/1eKTpoOOOpYAOBaHHMA B JKHILIX H OOIeCTBeHHBIX 3JaHHAX C IPHMeHeHHeM
TeXHHYeCKHX CPe/CTB.

INpunoxxenue: Ha 132 n. B 1 3K3.

A.M. CynpyHOBCKHH

JIOKYMEHT HOIHCAH
ATEKTPOHHON HOUTHCHIO

Ceprudexar: 2200713EE3 1D9GDFAYFAE | ASBOG2BAC 14167
Brazenew: CYTIPYHOBCKHIT AHATO/IHI MUXAIUIOBITY
Hetternarremest © 15,12.2021 mo 15.03.2023

Hecrpyrin: Anexcarap Himonaessr - J
JenapTaMesT Hag30DHOH JeATELHOCTH H NPOQHIAKTHIECKOH paboTst
8(495)983-68-64

r 3\




